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RANDOM OBSERVATIONS ON TROPICAL-
AMERICAN TIMBERS

By SamukL J. Recorp

The following notes are presented in the hope that they will
not only prove useful to others interested in woods, but also
that they will elicit the data and material necessary for

answering at least some of the various questions raised.

“ Is the heartwood of Taxodium mucronatum fragrantly

scented?
I Mr. L. K. Small, President of the Marine Products Com-
{ pany, San Diego, California, recently obtained a plank of

wood cut from a tree that grew rather highin the mountains of
Sonora, Mexico, where it was known as Sabino. Local at-
tempts to identify the wood being unsuccessful, the sample
was sent to me for study. It has the typical appearance,
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oiliness, and structure of Taxodium mucronatum Te.n.,‘but has
a distinct cedary fragrance entirely new to my .Itmlted ex-
perience with the species. The only Cedars native to that
region are of the genera Juniperus and Cupressus. In these. the
bordered pits on the radial walls of the tracheids are all in a
single vertical row, whereas in Taxodium they are frequently
in pairs or threes in the early wood.
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Note on Bucida Buceras

Late last vear Dr. G. N. Walcott, an entomologist with the
Agricultural Experiment Station of the University of Puerto
Rico, found a fence post on the coastal plain, and subsequent
rests of the wood showed considerable resistance to the attack
by the local drywood-termite, Cryptotermes brevis. The post
was submerged in brackish water, where it has presumably
been for many years, and had acquired a salty taste and an
olive-black color. It was recognized as one of the Combreta-
ceae, but the exact identity was in doubt.

With one exception, the woods of the American Combreta-
ceae are much alike anatomically and specific differences are
frequently as great as the generic. The exception is Bucida, in
which the rays are 1 to 4 cells wide, whereas in the others they
are all uniseriate or partially biseriate. The wood in qucstion
has rays up to four cells wide and agrees in all other anatomical
details with Bucida Buceras L. The natural color of fresh
h:.-'.irt.‘.\-'._u d of that species is dark yellowish brown, with a
tinge of olive, but any wood rich in tannin will turn black if
.\'\al:!m-rgrml long enough in water containing even minute
quantities of iron. It is not known if this chemical change
increases the resistance of the wood to decay or insect attack,

l_ )r. Walcott thinks the presence of salt may be an important
tactor. .

Panama ‘‘Candle Wood” or ‘‘Sigua Canela”

Early i 1928, G. Proctor Cooper obtained specimens of the
principal timbers used in Almirante, Bocas del Toro, Panama.
(\_:nuf]ug r_hc_m 1s one (Yale 12259; Cooper 626) called Sigua

anela i » Wood. £ . 1 1
']‘A.:I' ‘ nr1 Candle Wood. Although extensive collections were
made in the forests of that region, this species appears to have
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been missed and its identity is still unknown, though un-
doubtedly it is one of the Rutaceae and not lauraceous, as the
name Sigua Canela would indicate.

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

The wood is of a uniform pale yellow color and in general
properties is comparable to Hard Maple (Acer saccharum),
though not so fine in texture. It is slightly oily and has a spicy
scent suggesting certain of the Lauraceae. The pores are small,
numerous but not crowded laterally, and mostly in multiples
of 2-5. The vessel perforations are simple, the pitting is fine,
yellow gum is abundant. The rays are uniseriate and up to 20
(40) cells high; homogeneous, the cells slender-procumbent;
the vessel-ray pitting resembles the intervascular. Paren-
chyma is mostly limited to very narrow concentric bands
which are variable in spacing but usually far enough apart to
appear to terminate growth rings; small crystals are common.
The fibers are small, with thick walls and rather few, very
small pits. There are no oil cells, such as characterize so many
of the Lauraceae, but the ray cells have oily contents. Ripple
marks are absent.

The anatomy and general properties indicate Amyris as the
proper genus (see Tropical Woods 64: 5). In the Yale wood
collections there are representatives of seven genera, namely,
Amyris balsamifera L., A. Brenesii Standl., 4. diatrypa
Spreng., A. elemifera L., A. lineata C. Wr., 4. simplicifolia
Karst., and A. sylvatica Jacq., and they are all similar. They
differ. from the Panama material in their finer texture, much
smaller pores (which are in more definitely radial arrange-
ment), and lower rays. These and other differences may be of
minor importance individually, but taken together they
convince me that the Candle Wood of Panama, though
probably a species of Amyris, is not in the section Euamyris
Urb. to which the seven species listed above belong. I have not
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G of A. trimera Kr. & Urb., the Colombian

e he other section, Amyridastrum Urb. I._Hf

species comprising t
«Cashier” of Bocas del Toro, Panama

For more than 20 years a piece of a plank from Panm ,
remained undetermined in the Yale collections. It bore l:hg
label “Espava,” presumably because the color and 'gcngr;{ .
appearance suggested Anacardium excelsum (Anacardlaceac}-
During the course of preparation of Timbers of the Nm
World, the specimen (Yale 5967) was provisionally identified
as Chloroleucon, probably near C. mangense (Jacq.) Britt. &
Rose (= Pithecolobium mangense [Jacq.] Standl.). More
recently another specimen of the lumber was received from
R. J. Seibert who obtained it near Almirante, Bocas del Toro,
where it is known as Cashier. He states that the timber is used
by the United Fruit Company for general construction purs:
poses and railway crossties.

In the absence of herbarium material it is not possible to
check the accuracy of the generic determination. The wood 18
of a yellowish color when fresh, becoming brownish yellow
upon exposure, and has a rather waxy appearance and feel. It
1s of medium-low density, rather fine-textured, cuts very

casily, takes a glossy finish, and is durable. Presumably the
trees attain rather large size and, if available in sufhcient
quantity, the lumber should be in demand for much the same
purposes as Yellow Poplar (Liriodendron) in the United States.

Some Proposed Substitutes for Balsa (Ochroma)

The great demand for Balsa (Ockroma lagopus Sw.) for war
purposes has stimulated the search for other light-weight
woods which might serve as substitutes. Below are notes on a
few of the various samples 1 have been asked to identify.

One is from Salvador and bears the name Flotadora. It is
pale yellowish, with little luster; light in weight, suggesting
Cottonwood (Populus), but relatively firm and tough. The
pores are few and rather large, solitary and in small multiples.
The vessels have simple perforations and coarse, alternate
pitting. The rays usually have 13 strata of procumbent cells
and marginal and interspersed strata of square and upright
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cells; pits to vessels mostly large, oval to lenticular; crystals
numerous. The parenchyma is abundantly reticulate. The
fibers have thin walls and the pits have narrow apertures and
rather large borders. Gum ducts are absent, but one radial
channel was seen. This wood is evidently one of the Euphorbia-
ceae, but I have not been able to match it in the Yale collec-
tions. One possibility that, for lack of material, has not been
explored is Omphalea oleifera Hemsl., which, according to
Standley and Calderén (Lista preliminar de las plantas de El
Salvador, p. 135), is a large tree of common occurrence in
western Salvador and certain parts of the central departments.

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

Some time ago, Mr. E. B. Ford, vice-president of George
D. Emery Company, of New York, received a wood sample
labeled Balsa, from Bahia, Brazil. I identified this as Cavanil-
lesia arborea (Willd.) Schum., but owing to the insufficiency of
authentic wood specimens of all kinds from extra-Amazonian
Brazil, I took occasion to ask that herbarium material be pro-
cured. Leaves and fruits were forthcoming, along with the in-
formation that the tree is known locally as Barriguda (a Portu-
guese word meaning pot-bellied and referring to the swollen
trunks). The fruits are highly characteristic, consisting
mostly of five semicircular membranous wings which fold to-
gether when pressed and have a total spread of 7-8 inches.
The wood is of a pale lemon color and lacks the satiny luster
and feel of Balsa (Ockroma). Mr. Ford writes: “A piece of
Balsa weighing as little as this wood does would be so soft that
it could be crushed between the fingers. If it could be obtained
in commercial quantities it might prove better for some pur-
poses than Balsa, owing to its firmness in conjunction with ex-
tremely light weight.” The other species of this genus, Cavanil-
lesia platanifolia H. B. K., grows in Panama, where it is known
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; [ 1 i hwestern Colombh
Bongo, Hamati, and qupo, and in nort _
1?}18:;“%}"0 common name 18 Macondo (see Plate XVI, oppa
| and Hess' Timbers of the New Worl

: |
site page 92, Recorc ; _.E,

The woods of the two species are similar.

Last August, Dr. William T. Cox, of the Office of Econm.nic‘ e

Warfare, sent me a piece of Pretina wood, with the following
information concerning it: “The tree grows in the Province of
Fl Oro. Ecuador, and in the northwestern corner of Peru. I
obtained the wood specimen from a log that was in a truck at
Tumbes, Peru. The log, which was about 14 inches in diam-
eter, was peeled and probably had lain around several months
or at least weeks since the tree was felled. Decay was eviden_t’_
in spots on it. The tree called Pretina is fairly common in the
territory mentioned and is considered by the local residents as
a substitute for Balsa and is sometimes so used. Other samples
I had in Guayaquil were considerably lighter in weight than
this specimen being sent to you, but this piece shows the grain,
the pores, and other characteristics fairly well.”” T identified
the material as Pisonia sp. (Nyctaginaceae). It is character-
ized by numerous strands of included phloem which disinte-
grate quickly and leave vertical channels suggesting large
vessels. A cross section of the related genus Neea is illustrated
in Plate LVII1 of Record and Hess' Timbers of the New

World.

Timbers naturally resistant to teredo

It is reported from Surinam that substantial shipments of
Angélique or Basra Locus, Dicorynia paraensis Benth. (Legu-
minosae), are being made for use in the Panama Canal. Tests
have indicated that the timber is considerably more resistant
than Demerara Greenheart, Ocofea Rodiaei (R. Schomb.)
Mez (Lauraceae), to the attack of teredos infesting brackish
water, but complete immunity should not be expected.

In the Yale collections are specimens (Nos, 4954-4958) of
five woods that had been submerged in the brackish waters of
2‘11](:1 Saramacca Canal in Surinam for various lengths of time.
Vockhone, progbly P D e e
Chrysobalanoideae), which w Pt e e

] oideae), which was undamaged after 20 months,
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and Manbarklak, probably Eschweilera longipes Miers (Lecy-
thidaceae), which was untouched, except superficially by
stone-boring mollusks, after 17 years. Mr. J. J. Gongryp,
who supplied these samples, also contributed the following
item concerning Manbarklak:

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

According to Prof. G. van Iterson (De Ingenieur, The
Hague, 1911), the reason the foregoing timbers resist teredo is
that they contain enough small particles of silica to wear off or
blunt the teeth of the boring apparatus of the mollusk so that
the animal cannot penetrate the wood. Subsequent investiga-
tions (see Tropical Woods 33: §1) confirmed that conclusion,
but demonstrated that the resistance ““is not dependent alone
on the content of silica particles, but on a sufficiently large
content together with a certain degree of compactness of the
timber.” Manbarklak and timbers of the Chrysobalanoideae
group of the Rosaceae are more difficult to saw and less resist-
ant to decay than Angélique, and will give their best service
when kept completely subme

Oriental wood, Endiandra Palmerstoni (Bail.) White, of
Queensland, Australia, is used successfully for sliced veneers,
although the silica content may amount to 1 per cent of the
total weight of the wood. An instance is known where six
circular saws were required to cut ten feet of a flitch. Accord-
ing to M. B. Welch &'rop:':a! Woods 20: §): *‘ Swage-set band
saws, with plenty of water to cool them, give the best results,
but even then after three or four deep cuts the saw dulls and
must be changed at once. It is necessary to keep the saw mov-
ing forward through the wood steadily. . . . Whilst some
yards have experienced the greatest difficulty in moulding the
wood, others using specially hardened cutters have had com-
paratively little dificulty. Hand tools are not affected.” From
this last statement it is evident that the easiest way to shape
structural timbers of high silica content is by hewing.
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Humiriaceae in Central America

On March 27, 1943 Arthur Bevan, Director of the Latin
American Forest Resources Project, wrote to me from San
José, Costa Rica, 1n part as follows: “Under scparate Cavss
we are sending you a s;\mple of wood which we are anxious to
have identified. This sample came from the neighborhood of
San Isidro del General, Costa Rica, and is known locally as
Ira Chiricana. This species occurs fairly plentifully in at least
be northern section of El General valley and is found up to
d.b.h., with clear lengths to 60 ft. . . . From a series of
rough tests to determine the strength of local timbers
e available for the construction of temporary truss
bridges on the Inter-American Highway, Ira Chiricana proved
to be the strongest. It has a specific gravity of 0.62, based on
oven-dry weight and green volume. Locally it is said to be
durable.” On April g, 1 replied that the wood sample “is, in
my opinion, Humiria, alrhuugh the Humiriaceae are not
known to occur in North America,”

On June 11, 1943, W. A. Dayton and W. R. Barbour col=
lected herbarium and wood specimens from a tree they be=
lieved to be the same as that supplying the wood sample Mr.
Bevan had forwarded. This material provided the type of
Vantanea Barbourii Standl., the diagnosis of the new species
appearing in Tropical Woods 75: §-6, Sept. 1, 1943. Standl_é)f
added: “Here is referable also a specimen (No. 16822) in the
herbarium of the Yale School of Forestry received 13 years
ago from H. J. Marks of Golfo Dulce, Costa Rica and be-
lieved to have come from the nearby mountains.” :

Standley’s contribution was followed (loc. cit. pp- 7-8) by
one from Mr. Barbour, who related that he and John A.
Scholten had obtained the original wood sample from the
ggwm_dl. 'l;{ih indicate that 1 was not convinced that the
identity of this wo 1nj
followi?tg footnote:o ‘(:ils;?\?jent:iezie?hie::]ed& Ifm Gt

Vantanea Barbourii, b : ool e Grpeich
I ¢a Ba , but the Marks’ sample is of that genus.

have identified other woods from Costa Rica, including the

one obtained i
H:m?ﬁa,f’nc at a sawmill by Scholten and Barbour, as

In January of this year, I received a specimen of the wood.
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of the type tree (Dayton & Barbour 3129), and also one from
a later collection (Barbour 1o18). There is no question about
both being Pantanea, but they definitely are not of the same
genus as the original sample from the sawmill. The identity of
the latter still remains to be determined. It is apparently the
same as Yale 6912, labeled Saccal, collected in 1924 by Dr.
Alvin G. Cox in Bocas del Toro, Panama; Yale 11243, obtained
in 1927 by G. Proctor Cooper in the Guapiles District, Costa
Rica; and Yale 11250, labeled Campana, obtained by Mr.
Cooper in 1927, from the Carillo & Merino Lumber Company
of San José, original source, Province of Puntarenas. No
herbarium material accompanied these three wood samples.
The name Saccal is applied also to a leguminous tree in Bocas
del Toro, and Campano to Guarea and Laplacea in Costa Rica.
There are three known genera of Humiriaceae, namely,
Humiria, Sacoglottis, and Vantanea. The wood of the last s
characterized by very coarse vessel-ray pitting, whereas the
other two have fine to medium pitting. There is no more reli-
able diagnostic feature than the type of pitting between the
rays and vessels, and in the present instance the difference 1s
recognizable at a glance. Distinguishing A umiria from Saco-
glottis is not so simple, as the range of variation between differ-
ent species of the same genus appears to be about as great as it
is between the genera. Humiria grows nearby in Colombia,
and the four wood samples in question appear to fit better in
that genus than in Sacoglottis, of Amazonian Brazil and the
Guianas, but 1 cannot match them exactly with any of the
several authentic specimens in the Yale collections. Here then
is another Central American timber, well known to local
commerce, but unknown to the taxonomic botanist.

Miscellaneous determinations

A specimen from a western Colombian tree, known in the
State of Narifio as Cuangare or Cedro Cuangare, appears to
be Dialyanthera otoba (H. & B.) Warb. (Myristicaceae).

Anotﬁer Colombian wood, obtained by R. J. Seibert at a
sawmill on the Rfo Sucio, a northern tributary of the Atrato
River, proved to be Carapa guianensis Aubl. (Meliaceae).
The vernacular name is given as Huino.
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ostero de Parota received by the Office of

10

A sample of C

Economic Warfare from a sawmill operator in the State of

Guerrero, west coast of Mexico, has been identified as Cesba
4 (L.) Gaertn. (Bombacaceae).

j{“{'.’{'l‘.‘d”f.‘f.’

A COLOMBIAN SPECIES OF STERIGMAPETALUM
By JoserH MONACHINO

During Professor Record’s visit to the Santa Marta region
of Colombia in 1930, plans were made for future collecting in

the 2 Nevada range under the supervision of Henry
Kuylen, of United Fruit Company. Ramén Espina, a local
school teacher experienced in collecting herbarium and wood
samples, was selected to head a small party which left for the
mountains the latter part of December 1931, returning in
February 1932. Sr. Espina’s principal assistant was Juan
Giacometto. More than 300 specimens were obtained from sea
level to 3000 meters in the northeastern angle of the Sierra
Nevada, the part nearest to the city of Santa Marta. (See
Tropical Woods 30: 17-37; June 1, 1932.)

In this collection are two specimens which until now have
remained undetermined. The type of the species described be-
low came from the Rio Jabali (La Victoria) region. The terrain
is much broken, the formations are all of sedTmentary origin,
and the top soil is rather thin. There is abundant rainfall
from April to December and none at all during the remainder
of the year. The other specimen is from the Rio Toribio on
the slope of San Lorenzo, where the humidity is greater and
the vegetation more luxuriant, ‘
ST S
tbus,pils adpressis pallide Blviey Ssmieibs it
bus i’ir]:earibuf-ref:;lliispie;nzt(u!ws’ ‘_31C1_ﬂtﬂcibu-‘i lnterpetl_oialtl—
o S5 atis; petiolis 2-5 mm, longis (in
].p )s asin pubegceqtlbus; laminis obovatis 4.5-6.0 cm.
5?}?)%:;1:: 2-4 cm. lat:s_ (in typo), ac_i apicem rotundatis vel

gmatis, ad basin acutis, utrinque glabris nitidi
Sf;iun'dili{ls majoribus ca, 22, venulis valde reticulatis utriiqql:eé
prominulis supra elevatis: inflorescentiis paucifloris in axillis
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foliorum superiorum subterminalibus; pedunculis ca. 3 mm.
longis minute arcteque adpresso-pubescentibus; alabastro
floris femini solitario pedunculum terninanti, ca. 3 mm. longo
g-mero, sepalibus extus parce adpresso—pubesgept_tbus, intus
densiore pubescentibus; apicibus petalorum crinitis (lobis ca.
12) et cum penicillo ornatis, aliter glabris; staminodiis 10
squamiformibus ad basin in annulum ca. 0.25 mm. altum
connectiis; ovario ovato-spheroideo adpresso-pubescente ob-
tuso s-angulato; stylo ca. 0.4 mm. longo; stigmate s-lobulato;
loculis ovarii §, ovilis 1o ad apicem placentae centralis
affixis. P

Dioecious tree, about 25 m. high and 3o-60 cm. in diam.;
branchlets densely pubescent with appressed pale-fulvous
hairs, the interpetiolar scars linear; leaves in whorls of three,
the petioles 2-5 mm. long (in the type), pubescent at base,
the blades obovate, 4.5-6.0 cm. long and 2—4 cm. broad (in
the type), rounded or slightly emarginate and obscurely
minutely mucronulate at apex, cuneate at base, glabrops ex-
cept for very sparsely scattered white-translucent hairs on
midrib and veins of under side, shining on both sides, the
principal secondaries about 11 pairs, the reticulation close
and prominent on both sides and conspicuously raised on
upper side, the leaf tissue subcoriaceous and sometimes with
scattered minute blisters seen on undersides of blades; in-
florescences axillary near ends of branchlets, sparsely flow-
ered, the peduncles about 3 mm. long, minutely and closely
appressed-pubescent; only the bud of female flowers seen,
single on end of peduncle, about 3 mm. long, §-merous, the
sepals sparsely appressed-pubescent outside and more densely
so within; petals fringed at apex with about a dozen lobes,
beset with a tuft of erect bristles, otherwise glabrous; stam-
inodes 10, squamiform, the anther-like bodies on short stalks
which are united at base into @ ring about 0.25 mm. high;
ovary ovate-spheroid, pubescent with appressed hairs,
bluntly ¢-angulate, the style about 0.4 mm. long, the stigma
lightly s-lobulate; cells 5, the ovules 2 in each cell, attached
at apex of the central axis.

Type: Espina & Giacometto 437 (Yale No. 20806), Colom-
bia, Rio Jabali region, 1000-1200 m. above sea level; common
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name Popa. (Type in the herbarium of the New York Botan-
ical Garden.)

The type material consists of flowering branchlets with the
leaves crowded near the apex. Espina & Giacometio Ago
(Yale No. 20865), collected in the Rio Toribio region of
Colombia, 1000-1200 m. above sea level, is probably of this
species; It consists of sterile material and represents the lower,
more widely spaced leaves. Its internodes are 22-45 mm.
apart instead of mostly 8-12 (up to 37) mm. as in the type;
petioles 11—20 mm. long; leaf blades 12.5-15.3 em. long and
5-4-8.5 cm. broad, the underside with midrib more elevated
and sharper, the reticulation more open. The tree is reported
to grow to a height of 25 m. and 50-9o0 cm. in diam, It is
called Mameicillo.

_ Sterigmapetalum colombianum, like S. obovatum, 1s a dis-
tinctive member of the Rhizophoraceae found growing on
high lands; in the character of its branchlets it has a vague
resemblance to species of Terminalia, and in the disposition
of the }(:a_\-‘els on the branchlets, leaf shape, and venation, a
marked similarity to many members of Vochysia. S. colombi-
anum is easily distinguished from the only other known mem-
B o e v e, i, fond v Ao
ﬂoresc’enéts. much sparser ﬂoc\i\l":rejsenna Mool the i

‘ Sparser-flowered, the sepals only slightly
pubescent outside instead of densely sericeous, th

densely pubescent, and the style although short
distinct.

e ovary less
yet clearly

_—

Note on the Wood of Sterigmapetalum colombianum

. Through some inadvertence, the wood sample accompany-
ing Espina & Giacometto A 37, the type of Sterigma e}r
alum colombianum Monachino, does not correspond to };h-
rh;r'harmm'matt‘r}ai, but is one of the Rubiaceae. The woog
o ,\f:r&‘_[ ale 2036_;.] IS deﬁnitgly Sterigmapetalum, as is also
e ale 20917) of the Cincinati hills, where its local
name is Huesito del Diablo.—S, J:'R. : N

No. 77 TROPICAL WOODS 13

NEW EUPHORBIACEAE FROM THE ISLAND
OF MAURITIUS

By Leon Croizar
Arnold Arboretum, Harvard University

Some four years ago the writer received from Dr. R. E.
Vaughan of the Royal College at Curepipe, Mauritius, a
small but highly valuable collection of Euphorbiaceae. In
it is Croton Bonplandianus Baill. (Vaughan 610), a perennial
weed of South American origin, widespread in India (Croizat
in Jour. Bombay Nat. Hist. Soc. 41: §73. 1940) and abundant
in the lowlands of Mauritius, but as yet unreported for the
locality; there is also material of three woody plants. These
plants had been collected by Dr. Vaughan within a radius of
five miles around the Black River Gorge, where still stand
(Vaughan & Wiehe in Jour. Ecol. 25: 294, 342, maps. 1937)
the remnants of the primitive upland climax forest once
cavering nearly the whole of Mauritius. As it is well known
(Cordemoy Fl. Réun. xiv—xv. 1895; Vaughan & Wiehe in
0p. cif. 29: 137. 1941), the flora of the East African islands in
the vicinity of Madagascar harbors the narrowly localized
survivors of an ancient and well diversified plant world. It is
not surprising, therefore, that intensive and purposeful ex-
ploration should still yield significant botanical discoveries
from this region.

Hoping to secure comparative material from the herbaria
of Kew, Paris, and Berlin within a reasonable length of time,
the writer delayed the study of Dr. Vaughan’s collection.
This hope having proved futile, not only on account of the
prolongation of the war, but also because of the factual or
threatened destruction of European herbaria, the writer
decided to work out the collection by the slower process of
sifting the evidence at hand on the basis of published data.
Classic specimens of Mauritian and Bourbonian plants
available at the herbarium of the Arnold Arboretum, origi-
nally given to the writer by Prof. H. Humbert of the Paris
Museum, greatly eased the task of interpreting the literature
in the absence of actual exsiccata for certain species. It is a
tribute to Dr. Vaughan’s masterly knowledge of the flora of
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Mauritius and to his diserimination as a collector that, bar-
ring C. Bonplandianus, a puzzling weed indeed, all his col-
lections proved to be the types of unrecorded entities.

Croton Linnaeus

Croton Vaughanii Croizat, sp. nov.—Arbuscula 4~7 m.
alta, cortice (fide collectoris) levi griseo, coma patenti. Foliis
(fide collectoris) integris ovato-rotundatis emarginatis, g-12
cm. longis, 7-9 cm. latis (in specimine typico folia minora
tantum adsunt juvenilia ad 4 cm, magna), venis subtus
manifestis subpenninerviis ca. 6-jugis, lamina supra pilis
Q‘!cl:lﬂt!!-‘s albidis subargillaceis crebrius adspersa, subtus in-
dumento confertiori subsimili subargillaceo-lepidota, glandu-
lis 2 posticis ovoideis apice foratis, petiolo 12 cm. longe
subargillaceo-leproso, stipulis ovoideis atris. Inflorescentiis
spicatis vel paniculatim subspicatis 2-sexualibus. Flore & :
perianthio ca. § mm. magno, staminibus 15(16), pedicello ca.
5 mm. longo. Flore @ primo intuitu petalifero, petalis quam
ovario multo longioribus: perianthio ca. ¢ mm. lato, pedicello
5-8 mm. longo, interdum floribus & circumdato, lobis 5
f_wato—l_anceolatis, ca. 2 mm. longis, petalis oblongis basi
barba_tas_s ca. 4 mm. longis, 1-2 mm. latis, disci glandulis i3
oppositilobis, ovario primum conferte tomentello, citrino, ca
2 mm. magno, demum glabrato sub-3-dymo, stylis ca. ‘;

mm. longis bis 2-partitis, capsula (fide collectoris) 8 mm
magna. ' ’ )

D o 7
Perrier, near the “Mare aux Vacoas,’

The flora of Mauritius and La Réy
Croton several well_kn

C. laccifer: i g
I_“_mmrff']”if-‘ll-»,' C. Tiglium 1..), and five endemics, C. maur-
T\-Iaur';_r ;;f“'[;.”",*‘“}‘f”ed C. mauritanicus by Baker Fl
o ar o 1977)s G tiliaefolius 1. > Y X
Baill., C. grangeriides Raitl 2t i Lam., C. fothergillacfoliu
The \;'ri;f:(;:ﬁ( ;:m’r. 5 Hi]“q and C. Boutonianys Nigue[[j_rArgJ

- © Has s€en authentic mater; 2 : ;
i‘»’mlt‘;_ﬂmned, i ;;lnrg{ethh# first three en-
ACCOrading to avai . K ? 1S new y
L Prn(!i:‘rr?-?:dllahlc descnptaons (Mueller-Ar ovi;ﬁ;ﬁﬁ:
c o ao )t 520, 18665 Baker foz. oir). ©. Povio
(rflrrms an average of ¢ stamens (20; ' )l : G Sose
Croton s JQ) 1n

on grangeriotdes, on its part, is a et:jl e

petalous in the 9 fower,

L]

Vaughan 863,
nion numbers under
own woody exotics (C. aromaticys L3

no way re
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or bears there only rudimentary ligulae as “ petals” (Mueller-
Argoviensis in op. cit. §84; Baker /oc. cit., 321; Léandri in
Ann. Mus. Col. Marseilles 47: 36, 40. 1939). Neither of these
species can be C. Faughanii, which has no more than 16
stamens and unusually well-developed petals; the descrip-
tions, in addition, clearly indicate that the foliage of C.
Vaughanii is unlike that of C. Boutonianus and C. grangerio-
ides. The indumentum of the young parts of this new species
1s peculiarly subargillaceous, only to some extent suggesting
that of C. Leandri Croizat, nom. nov. (=C. arenicola Léandri
in op. cit. §7. Non Small, 1905), of Madagascar.

Craoxvron A. de Jussieu

Claoxylon brachyphyllum Croizat, sp. nov.—Arbor vel fru-
tex magnitudine ignota, floribus ut infra descriptis exceptis
totus glaberrimus, cortice juvenili pallido ruguloso. Foliis sub
apicem ramulorum confertis, rigidis, adpresso-erectis, 3-5
cm. longis, 2-2.5 cm. latis, lamina levissima luteo-olivacea,
coriacea, subnitida, obovata, apice rotundata, basi subauricu-
lato-truncata, margine revoluta, e tertio infero sursum sat
distanter crenato-dentata (dentibus cicatricoso-callosis ad
3—4 per cm.), venis adscendentibus penninerviis ca. §-6 jugis,
costa subtus praesertim conspicua, petiolo ca. 0.5 cm. longo,
glandulis nullis, stipulis subnullis. Inflorescentiis @ tantum
notis, rigidis, subfiliformibus, glaberrimis, ad 8 cm. longis,
bracteis late triangularibus minimis sub-1-floris. Perianthio
Q@ 3-(4)-mero, anthesi vix ineunte ca. 2 mm. magno, lobis
carnosulis, late triangularibus, ca, 1.5 mm. longis pilis strigu-
losis adpressis extus puberulis, petalis carnpsis, el!-ipsmdel's,
pulchre roseis, ca. 0.7 mm. longis, centro impressis, ovario
depresso, trigono, aequo more ac lobis induto, stylis (nondum
evolutis) simplicibus vix 0.75 mm. longis, strigulosis.

Near Forest Station at Petrin, Vaughan 1673.

Barring mention of an exotic, C. indicum Hassk. ( = C.
macrophyllum Boj., fide Baker Fl. Maurit. 318. 1877), and an
endemic, C. Mezierii Bout. ex Boj., Hort. Maurit. 285, 1837
(*“Croit dans les forets qui séparent la Montagne Longue de
celle de la Nouvelle Découverte, a la Glissoire. Arbuste.”),
known only as nomen subnudum, the flora of Mauritius and
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I.a Réunion (Pax & Hoffm. in Engl. Pflanzenr. 4.147.7:
Lo2-107. 1q14) contains nine species of Claoxylon: C. glandulo-
sum Baill., C. grandifolium Muell.-Arg., C. parvifforum A. de
Tuss., C. racemiflorum Baill,, C. dolichostachyum Cordem.,
C. linostachys Baill, C. macranthum Muell.-Arg., C. sub-
membranaceum Pax & Hoffm., and C. Neraudianum Baill,
The writer has seen authentic material of the first four, which
are not C. brachyphyllum. The next four mentioned are de-
<cribed in terms that do not involve nor even suggest this new
species. Claoxylon Neraudianum does indeed have small
leaves, 7 cm. long, 3.5 cm. broad (Baillon in Adansonia 1:280.
1861; Mueller-Argoviensis in DC. Prodr. 15(2): 788. 18665
Baker op. cit. 318), but they are scabrid and entire. In addi-
tion, the rachis is puberulous, the styles plumose, the petals
rounded and connate at the base. The sum of these char-
acters argues convincingly against C. brachyphyllum and C.
Neraudianum being conspecific. This new species apparently
falls under Sect. Ewuclaoxylon Muell.-Arg., which, like the
genus itself, is typified by C. parvifiorum. Pax & Hoffmann,
in op. eit. 1223 in Engl. & Prantl Nat. Pflanzenf. 19(c): 112,
1931, ignore Mueller's Section, and bring C. parviflorum under
their own Sect. Parvifiora, in violations of the Rules of
Nomenclature.

Creipion Blume

- Cleidion (?)_ cafcaf Croizat, sp. nov. “Bois Caf-caf,”
]ra.uighﬂi !L\ Wiehe in jrm!.', Ecol. 29t 132, 134, 138, 147.
1,_,. Arbor tota glaberrima, cortice lenticellato rugoso
prunneo. Foliis 4—7 em. longis, 2.5-4 cm. latis, lamina pallide

bn;r:::tn. elliptica, firme chartacea ad subcoriacea, haud
nitida, apice obtusa, basi latius cuneata, margine distanter
:T.T:.ar‘-,_cm-;-aru (dentibus ad 3 per 2 cm., apice sub lente
%i:}i“\-f=1::IT1:1'::-131?5:\.\"r, venis penninerviis alternis subopposi-
i L‘llr.dLf_i—ﬁf.bLL’ﬂdl.’nUbUS ca. b-jugis, petiolo firmo ca.
o5 e o, s endly anls 2 abpuplose I
T }_lém;:.s t{mum, caeterum glandulis 1-2 lat_erali-
R .T"-l“(t'u"‘mr)‘l- basem sitis onusto. Inﬂorescenua d
e ( m visa, habitu cymoso-capitata, gracili,

gida, ca. 5-6 cm. longa. Inflorescentia @ ramulum eufoli-
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aceum vel bract.eiferum lateralem optime terminante, parte
florigera vera spicata quam 1o cm. breviore, floribus laterali-
bus ca. 6.“'8{ pedicello sat gracili ca. 1-2 cm. longo fultis, flore
terminali subsessili (pedicello hoc crasso vix 2 mm. longo,
inde _ﬂore_ primo intuitu exacte sessili). Perianthii lobis g,
margine subintegris nonnihil ceraceo-glandulosis, in serie
duplici dispositis: externis 3 longius triangularibus ca. 2 mm.
longis, rell_quis 2 nonnihil minoribus sublineari-acuminatis,
ligulis varia ratione dissectis vel subsimplicibus capitato-
glandulosis (fere pro staminodiis salutandis) cum lobis al-
ternis, disco nullo; ovario glaberrimo subovoideo sub-3-dymo
ca. 3 mm. magno, coccis dorso rotundatis, columna stylari
basi integra 3 mm. longa, dein in laciniis integerrimis sub-
papillosis 3-4 mm. longis evadente, capsula submatura ca.
8 mm. longa, 7 mm. lata, semine submaturo ovoideo brunneo
levi, hinc inde striato-maculoso ca. § mm. magno, caruncula
nulla, raphe evidenti.

Macabé, above the Black River gorges, 550 m. alt., "a tree
common in upland climax forest,” Vaughan 1910.

The generic limits of Cleidion Blume, Macaranga Thou.,
Mallotus Lour., Alchornea Sw., and half a score petty genera
in their vicinity, are so hazy that, in a final reckoning, a
species falls under the one or the other rather on account of
habit and intangibles than because of hard characters. In the
absence of & flowers, the crediting of this new species to
Cleidion rather than to other genera entails an element o
pure speculation. The foliage, the glands particularly, of
C. cafcaf suggest the African species of the genus (e.g., C.
gabonicum Baill) better than any species of Mallotus or
Macaranga known from that continent. The habit of the in-
florescence is indeed reminiscent of certain species of Mallo-
tus, witness the Australian M. claoxyloides Muell.-Arg., but
C. cafcaf bears no resemblance whatever to M. integrifolius
Muell.-Arg. (treated by some as Cordemoya integrifolia
Baill.), the lone species of Mallotus endemic to Mauritius
and La Réunion. The Brazilian C. tricoccum Baill. has been
recorded in cultivation in Mauritius (Baillon Et. Gén.
Euphorb. 408. 1858; in Adansonia 4: 370. 1864; Mueller-
Argoviensis in DC. Prodr. 1 5(2): 985. 1866), but is certainly
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not this new species, as classic material shows. The evidence
now at hand authorizes the final statement that C. cafeaf is
an unrecorded species of unsettled position 1n the general
affinity represented by Cleidion and Mallotus. Tts ch?.racteljs
suggest those of both genera, the sum of vegetative intangi-
bles. however, favoring Cleidion. Tt might prove to belong to
2 distinct monotypic genus when the o flower is known.

18

CEYS TO AMERICAN WOODS (CONTINUED)

By SamueL J. RECORD

These two keys are the eleventh and twelfth, respectively,
in the series begun in Tropical Woods No. 72, December 1,
1g42. Those in the preceding issues are: (No. 72) 1. Ring-
porous woods. I1. Pores in ulmiform or wavy tangential ar-
rangement. 111, Pores in flame-like or dendritic arrangement.
(No. 73) 1V. Vessels virtually all solitary. V. Vessels with
spiral thickenings. (No. 74) VI. Vessels with scalariform per-
foration plates. VII. Vessels with very fine pitting. (No. 75)
VIIL. Vessels with opposite or scalariform pitting. IX.
Woods with conspicuous rays. (No. 76) X. Woods with
storied structure. These keys are intended for use in connec-
tion with Record and Hess” Timbers of the New World wherein
many of the anatomical features are well illustrated by photo-
micrographs (plates following p. §88). ]

XI. Woods with resin or gum ducts. These structures are
intercellular canals with resinous, gummy, or oily contents,
hey may be of normal occurrence or traumatic, and either
axial (vertical) or radial or both together. Traumatic axial
ducts are typically in arcs or concentric series associated with
parenchyma cells and their occurrence is sporadic; they are
the only kind found in dbies, Sequoia,and Tsuga. R,esin (}iucts
are L‘]mr_acmnstic of Pinus, Picea, Pseudotsuga, and Lari
zinld ar't‘:h in 1?'-mh vertical and horizontal series. , P
cilld patn S M T
e B G : er axlal_ or radial; but the two

ypes do not occur in the same specimens, n '
same families. The key includes e

y udes 52 genera of 17 families with
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axial ducts and 22 genera of 6 families with ducts in the rays.
The latter type is considered of normal occurrence though
they do not always characterize every specimen of a species.
Most of the others are traumatic, usually of the gummosis
type, a{'ld when large and conspicuous are frequently called

m veins. In a few instances, e.g., Copaifera, Eperua, Prioria,
and Simaruba, they are characteristic, but usually they are
sporadic. Gum ducts were not found in available material of
native species of Elaeagnus, but they are common in some
exotic species. Axial ducts probably occur in other species
of Zanthoxylum than the one listed, but the range of variation
in the woods of that genus is about as wide as for the entire
family Rutaceae.

In some woods there are radial passages or channels which
are typically open in dry specimens and without gummy or
resinous contents. Their nature is not fully understood, as
fresh material has not been available for study, but their po-
sition suggests leaf traces. Some of them are small and round,
whereas others are large and lenticular (tang. sect.). They are
of common occurrence in many genera of Apocynaceae,
Euphorbiaceae, and Solanaceae; the same or similar structures
have also been found in the Cactaceac, Koeberliniaceae,
Thymelaeaceae, and Tiliaceae. Their presence affords a good
diagnostic character, but owing to their irregular and often
distant spacing they are likely to be absent from small speci-
mens. ;

XII. Parenchyma reticulate. 'This key includes American
representatives of 161 generd of g7 different families. The
families with the most genera are Euphf)rbiaceae (24), Apo-
cynaceae (15), and Bombacaceae (1 3): 'I.he feature also char-
acterizes at least 21 genera of the Rubiaceae, but they are
not treated separately here. Y \

Parenchyma is said to be reticulate when it forms an irreg-
ular apotracheal network as seen on cross section, particularly
with a hand lens. It merges into abundantly diffuse at one
extreme and narrow concentric bands at thg other, and the
three forms may appear in the same specimen. Also, the
irregular lines may be aggregated into loose bands, as in some
of the Fagaceae and Sapotaceac. Reticulate parenchyma
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) B el a5
has proved to be a very useful character in identifying WOO
S?}?ni of the forms are illustrated in RBC9rd and Hess' Tim-
bers of the New W. orld, Plates XLI and XLVIL

X1. WOODS WITH RESIN OR GUM DUCTS
. Woods without vessels (Gymnosperms). « co. .« cveianeanesss 2

I a
b. Wood with vessels (Dicotyledons). . .....ioiciiiaaqinrinness 10
2 . Ray tracheids absent or uncommon, Ducts traumatic; axial
(vertical) b e e e e e e | Y
b. Ray tracheids characteriStiC. . . « v vvrsciavs oy onanasrsrssnses 4
» a. Parenchyma strands numerous. Heartwood cherry red to reddish
BEGWE -t oo i e e e s e RO (Taxodiaceae).
b. Parenchyma strands absent or very few. Heartwood brownish.
: ' Abies (Pinaceae).
4 a. Ducts traumatic; aXial. .. . cooniuniai s ios TSHED (Pinaceae).
b. Ducts of regular occurrence; both axial and radial .o faie st 5
5 a. Ducts with all the epithelial cells large and thin-walled. . ..... 6
b. Ducts with all or nearly all of the epithelial cells small and thick-

6 a. Ray tracheids with upper and lower walls uniformly thickened.
Pits present in the tangential walls of the vertical tracheids of the
outer late wood . . . .. ! et ae ynchria e T R NI
Ray tracheids with upper and lower walls irregularly thickened;
dentate to reticulate; Tangential walls of the vertical tracheids
UBPIEbER . & & i e e e R s o el S 8
7 a. Ray parenchyma cellsin early wood with 1 or 2 large simple pits
in each cross-field . . White pines, e.g., Pinus Strobus (Pinaceae).
- Ray parenchyma cells in early wood with 3-6 small pits in each
cross-field ... Foxtail and nut pines, e.g., P. edulis (Pinaceae).
§ a. Ray parenchyma cells in early wood with 1 or 2 large simple pits
~in each cross-field Red or Norway pine, P. resinosa (Pinaceae).
b. Ray parenchyma cells in early wood with 3-6 small pits in each
cross field -+ oo oo Yellow pines, e.g., P. caribaea (Pinaceae).
Fracheids in early wood with spiral thickenings.

&

. Pseudotsuga (Pinaceae).
spiral thickenings.

Larix, Picea (Pinaceae).

» Tracheids in early wood without

. Gum ducts axial only, , ..

b.(;’umductsmdialoniy,. ].:5
11 a, Ducts short (cysts)...... P A [ PRl
b Duets Jang, .- 2 e R A A Y e

a, I 1!.?1.1“. abundantly septate, Small vessels with spirals. Rays heter-
ogenous. Cyst contents yellow, Ripple marks absent.
Chestidinm, Connarus (Connaraceae).
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b. Tibers not septate, Vessels without spirals, Rays homogeneous.
Cyst contents dark-colored. Ripple marks present.

Posncianella (Leguminosace).
13 a. Perforations multiple (plates scalariform)

................... 14
b. Perforations simple. .. .. R T R O Rl e 15
14 a. Rays1 ora (3) cells wide. Parenchyma sparingly diffuse, Vessels
often with spirals in tips of members; pitting opposite to scalari-
Torry e N SN D e Ligusdambar (Hamamelidaceae).
b. Rays 14 (7}' cells wide. Parenchyma diffuse to reticulate. Vessels
without spirals; pitting alternate ............ Styrax (Styracaceae).
15 a. Vessels with spiral thickenings, ... ...oviviiiiiiii i, 16

b. Vessels without spiral thickenings.............covveveien... 18

16 a. Pores medium-sized in part; late-wood pores and parenchyma in
flame-like or zigzag pattern. Parenchyma not terminal, Fiber pits

simple or indistinctly bordered. . ........ Fremontia (Sterculiaceae),
b. Pores all small to minute; not in distinctive pattern. Parenchyma
terminal in part. ...... ..o e i T eatarats A Wity

17 a. Fibers with very thick walls and minute ililinn];iic pits. Vasicentric
tracheids present. Ripple marks poorly d: :
- % Fes Castela (Simar};baceae}.
b. Fibers with medium walls and distinctly bordered pits. Vasicen-
tric tracheids absent. Ripple marks absent.
Prunus serotina (Rosaceae).
18 a. Vessel-ray pitting coarse to very coarse and irregular, at least in
B P s e 1g
part.....- g e

b. Vessel-ray 1tting ver}' fine to medium. i« euiaiiirnansaniaan 26

nchy: ; inal. Intervascular
19 a. Parenchyma apparently absent or finely terminal.
itti ite. Ripple marks absent. Density high.

i Sloanea (Elacocarpaceae).

b. Parenchyma abundant. Intervascular pitting alternate, Ripple
marks present or absent......... A AN l 20
20 a. Parenchyma reticulate, at least in part. D::nmy lqw to very low. 21
I P:::nch;zmsi banded: not reticulate. Density medium to high. . 25

21 a. Septate fibers abundant. Ripple marks present. ... St DA ::
b. Septate fibers absent or few. ... ccooevoe o =t CM' { ; d .
dark red or reddish brown, suggesting Cearela; dis-
il l::::?::;d:h:r sapwood. Texture medium, uniform; not stringy.
| Bombacopsis (Bombacaceac).
b, Heartwood dull grayish brown; not distinet from the sapwood. i
Texture very coarse and SENEY .« coocansrereesree et s
: i . Fe ... . Pachira (Bombacaceac).
27 a. Consistency fairly uniform. Feel harsh
: ; coﬁ:kung not uniform, as early wood is generally much softer

at li arger, feel less
;hmhl_ate wood. Color agmewha.t‘ hghtcr, pog:smia ; B‘n :bmm”).
ArSh. v aedd we pppp g En b s .
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24 a. Ripple marks present; parenchyma cells in sccondar\{ sert:f;;on
(200-220 marKings per inch), distinct with lc!‘ls. “md fibers
small, comparatively few, and often c_llﬂ'usn: or in diffuse aggre-

gates except in outer part of growth Ting. i
- Cavanillesia (Bombacuccuc).
b. Ripple marks absent. Wood fibers large and composing most of
the ground mAss. .. ..« e e s O Ochroma f.Bmubacac;:ac).
ac a. Ripple marks present; parenchyma cells often in sccgndar}- seria-
tion. Parenchyma bands irregular in width and spacing; marginal
crvstalliferous strands absent. Intervascular pitting ine.
‘ Catostemma, Scleronema (Bom bacaceae).
. Ripple marks absent. Parenchyma bands fairly uniform m_\_mdrh
and spacing, often very numerous; marginal crystalliferous
strands present. Intervascular pitting coarse. i
Cariniana, Eschweilera, Lecythis {l.xcythldaccae).

=

26 a. Vessel pits very grmalli(notiover 48] e sse bat b seSa Sl s 27
b. Vessel pits larger. .....c..- e O s 36
27 a. Oil cells present in the rays. Parenchyma sparingly paratracheal;
not inbands, ........ o eeneaes Euxylophora (Rutaceae).
b. Oil cells absent. Parenchyma in terminal bands and otherwise. , 28
a8 a. Gum ducts large and distinct, Largest pores distinct without lens.
Fibers septate. Heartwood salmon, red; or brown. ...cou v 29
b. Gum ducts small. Largest pores not distinct without lens, Fibers
not septate. Heartwood yellowish (exc. Ravenia). . - v ivesins» 39
29 a. Ripple marks usually present. Parenchyma bands uniform. Lus-
ter high, golden. .. ... Swictenia (Meliaceae):
b. Ripple marks absent. Parenchyma less uniform. Luster only
occasionally high and golden. .. ............. .Carapa (Meliaceae).
30 4. }':rJrf:s all very small to small (4o0-6ou); thick-walled. .. ....... 31
b. Pores larger (8o-120p); walls medium to thin. . . ........cven 33
31 ; ?{JH 1-5 (6) cells wide and up to 60 cells high. Pilocarpus (Rutaceae),
5. Rays 1 or 2 (3) cells wide and less than 25 cells high. .. ...0 o0 32
328

a. Rays wjn}: many upright cells. Parenchyma aliform in part, Heart-
wood p!n_rmh Or roseate brown. .. . ......si..n Ravenia (Rutaceae).
; E;i}'s with square, but few upright, cells. Parenchyma not aliform.
Rr...rtwnod }(’cllnw‘.sh. ciesmananeednsieen s oo Helietta (Rutaceasss
. Rays 1 or 2 (3) cells wide and up to 20 (30) cells high; h
Ay ; homogen-
eous or nearly so. Parenchyma sparse. Fibers withglargc 'mri“len.
: _ Zanthoxylum panamense (Rutaceae
b, tI)i::)-s l-l_’{ (6) cells wide and up to25 (60) cells high; hctcr(ogenc- :l
us, at least in part. Parenchyma usually abundant. Fibers with
small to minute lumen -, ..., oiiiaieaaan : 34
34 (Ci-;ysia'llifqous parenchyma cells globose. Parcm:hyma' abun-
g ﬁl; y aliform and confluent. Rays without definitely upright
Citrus (Rutaceae).

.
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b. Crystalliferous parenchyma cells cubical. Parenchyma not abun-
dantly aliform and confluent. . ...........c i Snats 35

35 a. Rays with few or no definitely upright ¢

; Balfourodendron (Rutaceae).
b. Rays with numerous definitely upright cells.

; Esenbeckia, Metrodorea (Rutaceae).

36 a. Ripple marks present, but not always clearly defined. . ....... 37

b, Ripple marks absent

..................................... 41
37 a. Rays in part large and conspicuous; up to g (20) cells wide and
200 (300) cells high, ..o vvas orinanniiitiniisesnes AT
b. Rays not large, though often distinct; 1-6 cells wide and not over
160 Cellg IRl s wireeisshetion e iais oty a e e e ns sueaio s 39
38 a. Parenchyma reticulate. Pores small. . ... Theabroma (Sterculiaceae).
b. Parenchyma coarsely paratracheal and confluent. Pores large in
PAFE. .« vveencninn L R i Basiloxylon, Sterculia (Sterculiaceae).
39 a. Parenchyma conspicuous in irregular bands composing one-third
to two-thirds of the ground mass. Fiber walls very thick. Vessel
pits vestured. Rays up to 35 cells high. ... Andira (Leguminosae).
b. Parenchyma not conspicuous. Fiber walls thin to medium. Vessel
pits not vestured.. ... . L e e S S A R T T ar 4O

40 a. Raysup to 100 cells high; sheath cells present. Parenchyma vasi-
centric to locally aliform. Gum ducts rare. Ripple marks 70-100

per inch. Heartwood olive to purplish. . ... .. Hibiseus (Malvaceae)
b. Rays generally less than 30 cells high; without sheath cells.
Parenchyma long-aliform and confluent into narrow, irregular
bands. Gum ducts common. Ripple marks s0-80 per inch. Heart-

wood yellowish........... VTR oSy Simaruba (Simarubaceae).

. Rays all uniseriate or artially biseriate
+ B " g B);ubmam'a, Terminalia (Combretaceae).

b. Rays often biseriate or Wider . .. «ooocroneserer BRI 42
427 Fibcrsseptate,ntleastinpart-..-.......,................... 43
b. Fibers not SEPLALE. coouonmrrrtstotis R RN s5- gy

1P hyma aliform in part. Heartwood not fragrantly scented;
& d:;::::‘;rn};xtdmm P ML L o rn. . Senegalia (Leguminosae).

iform. Heartwood fr rantly scented (cedary);
b Pt ragranty N edrela (Meliaceae).

44 a. Poresin part large (2004 OF more). Tyloses often presentin heart-

oad o-—---uo-.....-.-....-.---......... 45

R el e Ty Tylates ahecntey oo 8
ith shea large interior cells, Fusi-
45 a. Rays commonly with sheath cells and large 1r
; Vessel pits not ves
form parenchyma cells common. picwdi‘ (Bl?:‘%in{““).
b. Rays without distinct sheath cells or large interior cells, Fusi-
fon): '::reﬁchymu cells absent or rare. Vessel pits vestured. . ... 46

46 a. Rnysa-aiud;:helgrgeuors(ﬂ)odhwidundup to 40 (100)
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cells high; heterogeneous. | .oouvunanooae. Fochysia (Vc_;ch ysiaceae),

b. Rays 1-3 (4) cells wide and infrequently up to 30 cells high; not
distinctly 2-8ized, \oe v i iiiriaiis s s e 47
47 3. Rays homogeneous. , .. .ooovaevoeiiiin s ka‘a ( \{ochyan_aceac}.
b. Rays heterogeneous. . c....... .. e o Salvertia (Vochysiaceae).
48 a. Rays commonly with enlarged interior cells (tang. sect.)....... 49

b. Rays without enlarged interior cells, ..........ccoiieriiinie 5O
49 'a. Rays with sheath cells; enlarged interior ceil_s not crystalliferous.
Vessel pits not vestured. Tyloses abundant in hcart_wood. !
Cordia (Boraginaceace),
b.. Rays without sheath cells; enlarged interior cells containing 1 to
several crystals. Vessel pits vestured. Tyloses absent.
' Bucida (Combretaceae),
g0 a. Gum ducts characteristic; exudations usually conspicuous. . ... 51
b. Gum ducts traumatic and of infrequent occurrence; exudations
absent OFNOt CONSPICHONUS . & <5 fs s ssaai st ol 5155 laafensiiotany
st a, Ducts irregularly diffuse; resembling pores under lens; gummy
exudations copious. Heartwood light to dark brown, often
streaked; density medium................. Prioria (Leguminosae).
b. Ducts typically in tangential or concentric series. .. .......... 52
52 &, Rays 1-3 (4) cells wide and up to 40 (70) cells high. Ducts small;
oily exudations not copious. Heartwood reddish brown, often with
a coppery hue; sp. gr. (airdry) 0.70-0.90. .Copaifera (Leguminosae).
b. Rays 1-6, mostly 3 or 4, cells wide and up to 6o (100) cells high.
Ducts rather large; oily exudations copious. Heartwood dull red
to purplish brown; sp. gr. (air-dry) 0,75-1.04. Eperua (Leguminosae).
53 . Parenchyma not distinct without lens. Fibers with starch in sap-
wood. More or less ring-porous. Heartwood orange.
Cercidiopsis (Leguminosae),
Diffuse-porous.. ...., s4
ly over 20 cells high. Pores not
arch in sapwood,
N oonii=s 1 ; Diplokeleba (Sapindaceae).
15 out lens. Fibers without streh, oo oL

55 a. Heartwood russet to reddish brown, more or less streaked

53

b, Parenchyma fairly distinct without lens,
54 a. Heartwood yellow. Rays infrequent
visible without lens. Fibers with st

55

Hymenaea (Le i
Mgt S \ f Lguminosae
b. H Jn\mo.dygr.u.ml1 brown when fresh, becoming purplishgbrown §
to deep violet
; J t o cevs i Peltopyne (1 i
56 a. Parenchyma AT, i -~ eitogyne (Leguminosae).
- enchyma abundant; diffuse, reticulate or in bands. Fib
pres y nds. Fibers not

b. Parenchyma sparse;

sometimes narrowly vasicentric. Fibony o0
pe . { 1 y :
usually septate (exceptions below) Wi
e Parenchima A
57 . Parenchyma diffyse and sparingly i

‘ . paratrachle;]‘_l p e
dered pirs, Ray.vessel pitting coarse, Phels ek

Mammea (Gurtiferae).

dib{iﬂl‘t:}' br;r
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b. Parenchyma otherwise. Fibers with simple or indistinctly bor-
dered bt R etbai S A i e 58

58 a. Parenchyma aliform and confluent. Vessel-ray pitting fine.

\ Rheedia (Guttiferae),
b. Parenchyma in apotracheal bands. Vessel-ray pitting coarse.... g

59 a. Fibers thick-walled. Pores large. Ductless rays 1 or 2 (3) cells
wide and up to 5o cells high. Ripple marks absent.

. ! Moronobea (Guttiferae),
b. Fibers thin-walled. Pores medium-sized. Ductless rays 1-4 or

more cells wide and up to 100 or more cells high. Ripple marks

present......................Cochlospermum (Cochlospermaceae).
60 a. Duct-bearing rays similar in shape (tang. sect.) to other multi-
e e S o e A S P e e 5 BT

b. Duct-bearing rays locally enlarged about ducts (tang. sect.). .... 64
61 a. Vessel perforations multiple, at least in pare.
Dendropanax, Didymopanax Oreopanax (Araliaceae).
bi: Vesselipesfora ionsimple s licolen oo s e s e g - (B2
62 a. Uniseriate rays numerous. Pores 3-9 per sq. mm.
Spondias (Anacardiaceae).
b. Uniseriate rays few. Pores 20-35 persq.mm................. 63
63 a. Intervascular pitting fairly uniform; alternate. Rays 1—4 (5) cells
R et e i e s S b bt e e e o s aice B HETERA ( BuTseraceas),
b. Intervascular pitting irregular; opposite to scalariform. Rays
sometimes 6-8 cells wide. "
 Didymopanax, Oreopanax, Sciadodendron (.‘Lra.ll'accae}.
64 a. Vessel perforations multiple in part; scalariform plates with

numerous narrow bars. .. ....... .. Campnosperma (Anacardiaceae).
b. Vessel perforations simple. ... ...... R [ e T 3 R

65 a. Pores in ulmiform or wavy tangential arrangement. Vessels with .
SPIFRIS . 4 < e wvmsh conbanansivs e s SERIUS (Anacardiaceae).
b. Pores not so arranged. Vessels mostly without spirals (exceptions
below)) s iviiialont ek vt in el wsiass e mie = lrir w30 e A C
66 a. Fibers DOA-SEPLALE. . o viesirearrbismurasesiesnismarncis 7
b. Fibers septate, at least in part. . .. Mn s 1 .s. dlmm:dymg
; : 22 : b Yo %
O e B e s iorvese Rk (Anacardinesns)
b. th:ssels.\;vi'til-o;:.t -'spi.i-h]s. Diffuse-porous. . . Malosma (Anacnrdmceacs).
68 a. Rays 1o or more per mm, (tang: SECE) c i urnesesmnrwiniasans 09

b. Rays i, (EADg, BECE) . x o veunasanrsmesis i sis 71
69 a. Dluil:li;;a7 rl::; all uniseriate or uniseriate and blsm?te‘BTﬂosc:e 0
absent or few. Heartwood orange-brown..Tetragasiris C,Il‘ll‘?m .
b. Ductless rays 1-3, in some instances 4 or 5, cells maflr:. yloses ”
abundant. Color reddish, uniform or with dark Jt{e g
70 a. Solitary pores 3-7 :im.u-u‘_ﬁuimfmn-u‘nthc multiples. W
iy e 1k B LTS '.;‘du'mpu‘: (Anacardiaceac).




. Pores 20

. Stems with included phloem. .
. Stems without included phloem ... ......
3 . Woods with storied structure, ...
. Woods without storied structure. . . .

. Ripple marks uniform and very fine (220-280 per inch); all ele-
. Ripple marks irre g
- Rays uniseriate and one_storied. Por

o l(l Vs !._'g--_

4. Pores numerous; f
5 ,
+ Pores few, the small

+ Rays homogeneous or nearly so
. Raysin part large

" Ru}'s not conspicy
") r .
. Perforations pred

TROPICAL WOODS

Solitary pores usually fewer than the multiples. Wood not diffi-

cult to cut across the grain. ... ..., ... dstronium (Anncardlaceat_),

Ductless rays 1-6, mostly 4 or 5, cells wide.. Juliania (Julianiaceae),
. Ductless rays tor2 (3) cellswide. . oo coviiiniaieiiiiina 92
a. Parenchyma sparingly vasicentric and locally confluent; also

finely terminal. Fiber walls thick. . .. ... Merpium (Anacardiaceae),

Parenchyma very sparse; not confluent or terminal. Fiber walls

F‘.Lt‘;‘i:tl!?!lilfilln - aeate s e s e e a b e e e Rl ) S| eI 73
15 per sq. mm. Vessels with spirals. Ducts inconspicu-

ous. Heartwood dull red . . . . . oh o civinns Schinus (Anacnrdinceac).

. Pores 6-15 per sq. mm. Vessels without spirals. Ducts conspicuous
because of dark exudations. Woed lustrous. . .. o iu oo il il agl

Yores small. Heartwood pinkish. . . ...... Tapirira (Anacardiaceae),

. Pores medium-sized in part. Heartwood brown or reddish bl'OWni

with dark laminations or streaks of varying width and regularity.

Loxopterygium (Anacardinceae).

XII, PARENCHYMA RETICULATE

+ Vessels virtually all solitary (pores rarely in contact radially) . ... 2
. Vessels not all solitary

ments storied. Density very high, ...

cgular and not very fine; larger rays not storied,
es in flame-like or dendritic

: -« - - - Porlieria Lorentzii (Zygophyllaceae).
{uently or mostly biseriate and more than one-storied. . .

Density low

arrangement

Pares ; fairly evenly distributed without pattern. En-
‘arged crystalliferous parenchyma cells numerous.

_ _ Larrea (Zygophyllaceae).
¢r ones tending to radial arrangement. Crys-
arenchyma cells apparently absent,

Bulnesia retama (Zygophyllaceae).

talliferous p

“/ % HOMogeneous or nearly s0. . ., ., . Muntingia (Elaeoca acene).
. Rays drhmu-ly hctcmgcncous ....... Dicraspidia (Elneocarrgacele)o
(usually more than 7 cells wide

ous, ..,

.............. ce. IS

\iasiccmric tracheids abun-
......... Lithocarpus, Quercus ( Fagaceae).

ominantly simple,

dant, Rays homogeneous

No. 77
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b.

10 a.
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Perforations exclusively multiple. Vasicentric tracheids absent.
RAy8 et CTOREIONIR S 1, vt £ e-sa s s vas s n s e's o o'o wouiaisrd e a3 10
Conspicuous rays few and consisting of aggregates of rays 3-5
(7) cells wide; other rays 1-3 (5) cells wide; vessel-ray pitting

very fine.. .. .. PRS0 o3 eoa 3 e Ao e A s Kalmia (Ericaceae).

b. Conspicuous rays numerous and solid . .. ... o E YA e I

11 a. Rays not over 8 cells wide. Heartwood brown or reddish. . . . .. 12
b. Rays frequently more than 8, sometimes up to 20, cells wide.

. Rays less than 5o cells high; pits to vessels very small and oppo-

Heartwood yellowish. . ................ 13

site, sometimes narrowly elongated and parallel.
Cyrilla (Cyrillaceae),

b. Rays up to 100, sometimes over 200, cells high; pits to vessels
small, rounded, irregularly arranged.. .. ... Ternstroemia (Theaceae).
13 a. Vessel-ray pitting fine, alternate, ... .... Ortoschulzia (leacinaceae).
b. Vessel-ray pitting coarse, at least in part. ............... veon 14
14 a. Vessel-ray pitting opposite. ... .......co.. Villaresia (Icacinaceae).
; -ray pitting mostly scalariform. :
bV X Metteniusa, Poragueita (lcacinaceae).
2 i : : 6
15 a. Perforations exclusively or predominantly simple. ............ 1
; b. Perforations exclusively or predominantly multiple. .. ........ 44
16 a. Vessclpltsmmmd ............. oS ;;
b. Vessel pits not vestured. .......oooreiiaios iR o 4% 7
17 a. Rays homogeneous or weakly heterogeneous. . .......o.ooovvn 1
2 b, Rs§: definitely heterogeneous, at least in part............... ;
18 a, Rays_mt((w;rn:]-l:dlg-dwid_e. ................... ag
b. Rays 1-4 (5 P A e S
19 a. Pores medium-sized in part. Enlarged parenchyma cells common.

12 a.

b.

a3 &
b.

24 a.
b.

Geissospermum sericeum (Apocynaceac).

 Pores all small to minute. Enlarged parenchyma cells absent... 20

i i h 20 (25) cells.
Rays nearly all biseriate; heigh:t ‘:;,‘;: ¥ ( :). e :)‘
Rays often uniseriate; height up to 40 CRll., oaees

Stems deeply sulcate.. ... . . Aspidosperma excelsum (Apocynaceae).
s su]?&;;&:w Curranii, A. domingensis (Apocynaceac).

i i ceu}.;;:?f]a‘:pm' m,:r;:tgmilo-#kmo (Apocynaceae).
I o . Wil _m.

RapEER R celi By mmum;::;ammak (Myrtaceae).

Fibers with large bordmdpm o

F;bersrithsmnﬂborﬂue_dpm............

Vasicentric u-;cheiﬁl lbswt......‘."l’d{m'a.(.ﬁpocym'me:);

nsames e
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81 a.

86 a,

87 a.
b.
88 a,
b.
89 a,

. Rays without tile cells. . . ........
90 &,
. Vessel-ray pitting 2-sized: very fine and coarse.
! Ifl'fhr.rs with large bordered Pits: .« v ite e anns v 2
- Fibers without large bordered pits..............o000oiin . :

t. Fibers with very thick walls and minute lumen. Radial channels

. Fibers with thin to medium walls and large |

TROPICAL WOODS

Pores medium-sized. Perforation plates with numerous, closely
spaced bars; intervascular pits large, opposits. Rays.vgryhlgh
and very closely spaced. Fiber pitting apparently }lm:tedl to
parenchyma ool 8 e s i R A Peridiscus (Flacourtiaceae).

. Pores very small, Perforation plates with several, widely spaced

bars: intervascular pits very small, alternate. Rays tygic.:ally less
than 30 cells wide; not very closely spaced. Fiber pitting not

limited to parenchyma cells. . . «.........Pamphilia (Styracaceae)..
. Pores frequently in radial multiples of 3-5 or more. .. ......ee 3_3.
. Pores infrequently in radial multiples. , ......vio e v i 1B

Largest rays 6, sometimes up to 10, cells wide. Spirals present in
vessels and fibers of temperate species. Heartwood chal.ky or
bluish white. ... .... oo Tlex (Aquifoliaceae).

. Largest rays 3 or 4 cells wide. S‘I.;i.r;'ﬂs absent. Heartwood pale
brown with reddish tinge.. ... ....ovvieeiiiaii i B4
. Intervascular pitting scalariform. Rays with distended crystalli-

ferous cells, Pores uniformly distributed.
Aextoxicon (Aextoxicaceae).

. Intervascular pitting alternate to opposite; not scalariform, Rays

without distended crystalliferous cells. Pores more numerous in
early wood. . . . . oo + v+ ...Halesia (Styracaceae).

s a. Perforation plates long, Pores small. Rays frequently with

sheath cells; procumbent cells rather large. Heartwood yellowish.
Styloceras (Buxaceae),

. Perforation plates mostly short. Pores very small. Rays without

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

Pores crowded. Vessel-ray pitting scalariform in part. Vessels
and fibers without spirals. . .. .. . Myreeugenia apiculata (Myrtaceae).

i : RO e LI =
- Pores not crowded. Vessel-ray pitting not scalariform. Vessels and

fibers often with spirals. ... .........., Escallonia (Escalloniaceae).

Intervascular pitting very fine (pits not over 4uin diam.)........ 88
Intervascular pitting not very fine; sometimes VEry COarse. .. ... 109
Rays in part large and conspicuous
Rays not conspicuous, though often distinct. . , ... ..

I
Rays with tile cells. . ..., ... .. :

o+ ov oo Mortoniodendron (Tiliaceae),
essel-ray pitting all very fine. , Matisia, Quararibea (Bombacaceae),

Gustavia (Lecythidaceae).

absent. Heartwood dark olive-brown, .. .. .. Lacunaria (Quiinaceae)

umen. Radi =
nels common. Heartwood yellowish adial chan
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93 a. Rays 1-5 cells wide and 20 (40) cells high, Pores mostly not in
o A e e R e Rauwolfia (Apocynaceae).

b. Rays 1 or 2 (3) cells wide. Pores mostly in radial multiplesof 2-6. g4
94 a. Rays up to 20 (40) cells high; mostly uniseriate.
Zschokkea (Apocynaceae).
b. Rays up to 8o cells high; mostly biseriate.
Malouetia (Apocynaceae).

95 a. Vessel-ray pitting distinctly 2-sized: fine and coarse........... 96
b. Vessel-ray pitting all fine, though sometimes unilaterally com-
PG s e 4imemir o a i n s o 4 w16 4 08 ER SR BSOS Ay s 44 Fe iz e 97
g6 a. Vasicentric tracheids present. Rays typically uniseriate. Heart-
wood yellowish. . .. ..o....... Cathedra, Ptychopetalum (Olacaceae).
b. Vasicentric tracheids absent, Rays 1-3 cells wide. Heartwood
reddish or purplish. .. ......: e Erythroxylon (Erythroxylaceac).
‘g7 a. Fiber pits rather small, but distincely bordered.........cconev 98
" b. Fiber pits very small, simple or indistinetly bordered. . ....... 102
g8 a. Pores all very small to minute. .....courveeveanrnseres Rubiaceae.
b. Pores medium-sized in PArt. ......ocoononsesnanaisiaens 99
a. Parenchyma banded in part. . ....ocoovermroesnorsinenons 100
7 b, Parenchyma not banded. .. ... ..vuusssesuannennnensernen 101

i . - _ e
100 a. Fibers with thin to medium walls and rather large lumen. Rays
in part wi tubes. Heartwood pale brown.
SRR g § Hancornia (qucynaccae).
b. Fibers with very thick walls and minute Jumen. Rays without

latex tubes. Heartwood dark brown.. ... . Cameraria (Apocynaceac).
2 (2) cells wide; not distinctly 2-sized; vessel-ray pitting

ik f)'{f:z: Lzzlktgr)ally compc;und ....... Ambelania acida (gpgcynucm).
b. :Rays 1-5 (6) cells wide; distinctly 2-sized; vessel-ray pitting not

unilaterally compound.. ... .- ERRIR T Erblichia (Turneraceac).

e e e bitia s ams PR S AT NS 10
102 a. Uniseriate rays few. ....oooaerseraences G DR . 0,3
b. Uniseriate Tays RUMErOUS . « «oo s s sxsentet oo s? e

' i igh; cells
' mostly 2 or 3 cells wide and up to. 59_@100) c'ells high; ce
Wi Ees;};tl‘yma(;ls s(}{uarc' 031- upright; ??;scl-:?: ;;tttmg unilaterally com-
-pound. Pores often in lo __nd!a-l multip _ﬁ”‘rmp‘a}{?&wﬁn;me).
o S
. Ra tly 2 or 4 (5) cells mde_m_dlus than 25 (40) cells 1
i E:En::nas ;sacumbdnt, few upright; 'vgasel-raj; pitting l::: ut::ﬁ}
Jaterally compound. Pores mostly solitary, often tang sy
nged. . .. -+ .+ Bourreria (Boragi .
arra

104 4. Rays distinctly 2-sized,

ull--a._'.oa--.- T ! -
the larger ones 3-5 (8) cells wide; vessel-
ray pitting unilaterally compound. . .. - .. Tapira (Dﬂapzﬁ:gme}
b. Rzys 1or2(3) cells wide; not distinctly 2-sized; vessel-ray P!

not unilaterally mmpouud. ST i on s

105 a. Procumbent ray cells feW: o sonis snustsannsaies
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b,

106 a,
b.

107 &,
b.

108 a.

115 a.

116 a.

117 a,

118 a,

I1g a,

- Vessel-ray pitting coarse, at least in part. Raphides absent
8. Cells of multiseriate rays rounded and fairl

St Ll ol : =
» Cells of multiseriate rays irregular in form

3 . o 1 3
. Pores small to nearly medium:sized; fair

TROPICAL WOODS No. 77

Procumbent ray cells numerous. .. ... T i T T A S i 108
Pores very small and very numerous; mostly in long radial rows:
Savia (Euphorbiaceae),
Pores medium-sized in part; not very numerous; solitary and in
small multiples. . oo vvivier i i e e e 107
Parenchyma lines 1-3 fiber-widths apart. . Amanoa (Euphorbiaceae).
Parenchyma lines 1 or 2 pore-widths apart. . Diospyros (Ebenaceae),

Pores small to minute. Perforations exclusively simple. Rays up

to 15 (30) cellshigh. . ... ............Malpighia (Malpighiaceae),

. Pores up to medium:sized. Perforations multiple in part. Rays
up to 5o (100) cells high_ . ... . .........Drypetes (Euphorbiaceae),
RAYS CONTPICOONE S 1 w05, vou o ercian < Tm st e s pwin A RS RO T L)
. Rays not conspicuous, though often distinet. . ... 0. coooiaan 116

. More or less ring-porous; late-wood pores in dendritic or ulmi-

form pattern. ...... . I1X

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

Vessels with spirals. Ray cells mostly procumbent.
Fremontia (Sterculiaceae).

. Vessels without spirals. Ray cells mostly square or upright.

Fouguieria (Fouquieriaceae).

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

Ochroma (Bombacaceae).

- Rays without tile cells. Fiber walls not very thin. .. ........... 113

3 & Vessel-ray pitting rather fine. Raphides common in parenchyma

elle s T R S e L = ] Morinda (Rubiaceae).

...... 114
lls o a ; y uniform (tang. sect.);
uniseriate rays few, Fibers with very thick walls,

Grias (Lecythidaceae).
(tang, sect.); uni-

: part; scattered. Fibers with medium walls and
rather large lumen - .Gyranthere, Huberodendron (Bom bacaceae).
ly numerous. Fibers with

.. Discophora (Icacinaccae).
onal, flame-like, or dendritic pattern. ..,

SEriate rays numerous..........
Pores large in

very thick walls and small lumen, ..

Pores in distinctive diag

. Pores not so arranged. .., ... .. i
! e i e e - 120
Vessel-ray pitting ¢ i
: ay g coarse, at least in part .., melia (S
» Vessel-ray pitting fine, .. ... 3 o (5apomcca=J8-
Large oil cells present in parenchyma strands
- Ol cells absene, , ... ... _ T Sl
Rays 1 ora (3) cells wi B o bl it
¥ 3) celis wide: ani :
iR i Bhiseriates numerous; heterogeneous,

hour tall upright cells, Espadaes, Hengonia (Solanaceae).
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b. Rays mostly 3-5 cells wide; uniseriates few; homogeneous.

A Ehretia anacuna (Boraginaceae).
1207a; Viessels with apirals: S0l o il vetaiin o bibvy vd vaivistsieis wiss . 121

b; Viesgels withont spirals: <. .ciuoianiviins s vinsnisasnss 132

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

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

122 a. Vessel-ray pitting fine to medium. .. .. e &

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

123 a. Fibers with distinctly bordered pits. Pores commonly in long
radial multiples. Vessel pits vestured. Open radial channels com-
it e LA S B A v S !

b. Fibers with simple or indistinctly bordered pits. Pores infre-
quently in long radial multiples (exc. certain Euphorbiaceae).
‘Vessel pits not vestured. Open radial channels absent (exc, cer-
tain Euphorbiaceae)......... A BOEE ol L Lt 1=

L " sent in some of the rays.
124 a. Latex tubes present in Parahancornia (Apocynaceae).

128

b. Latex tubes absent: . . ovsusauisviivs ::2
125 2. Poresall small, .. .oonsovioriniansiinininamren s e o e
b. Pores medium-sized in part........... hcmul;cumd,

- - ide and up to 70 cells hi rys rous s
il 'i}oﬁoi m;elow- up 070 ] h:g .. Macoubea (Apocynaceae).

b. Rays 1 or 2 cells wide and less than 40 icdﬂs high. Crystalliferous
1 medium,
ey prih S Himatanthus (Apocynaceae).
] = ide. Fibers thick-walled. Plumeria (Apocynaceac).
i ?; %:3)": Iroi : e-citl-.lsls“t“v?c;c. F!ibe[!:; thin-walled, Neocouma (Ap?cynaceae).
128 a. Rays homogeneous or nearly so. Pores up to medium-sized or i
b lI:;gyesrdJstlnctlyhetemgen:ous. Pores typically sma:_lr :: minute.. . 132
e ide: uniseriates few. Fibers not se
1ag a. Rays i-5, mostly 35, cels wides srberti® oL i
b. E;;rsnotovu :.;_.'c.c'lls wide; uniseri iseriates numeErous. Fibers septate.. 130
130 a. Rays 1=3 cells wide. Pores fairly n“mem;);auinfdiuw (Supindaceae}l.
b. Rays uniscriate or Partiaﬂ)"'blsmf:;‘ Pores v;r:“ﬁ:a -(-s-a-p Mamf).
i ab. g:: L;%;ﬁiﬂ?gdﬁmmaﬂ .. 'P.rqudi ma (Snpinda:::}}.
4 * : Ky ) ¥ Y. § n A
132 a. Rays 1-3 (4) cells wide..oovoo s o - z‘z}'ﬁ’m’w e
b. Rays all uniseriate or partially bisenl md . T
:33& an mm':ly in long' f“ﬁ"! w‘& R'“Y sanaanh u.R-a.u-- 4 ‘3‘
cells mmpimug_l_y disjunctive. «oavesnees

Easdelelyate




135 a.

b.

136 a.

b.

. Pores minute. Radial channels apparently absent. Heartwood =
. Vessel-ray pitting distinctly 2-sized: fine and coarse together, ., 1

. Vessel-ray pitting variable, but not distinctly 2-sized.........
a. Large vessel-ray pit-pairs elongated, tending to scalariform ar-

. Rays 1 or 2 cells wide and less than 2 § cells high.
. Rays 1-3 (4) cells wide and up to 50 (70) cells high.

. Rays frequently 3 or 4 (or more) cells wide
- Rays 1 or 2, infrequently 3, cells wide. . ... ...

. Fibers with mediom to

- Fibers very short. ... ... ..
. Fiberslong. ... ...

1a. |

srerresesnvoe o Alchorneopsi . Al
- Pores rather numerc rmeopsi, Hevea (E“phc'fbmcquj‘:-

- Parenchyma

. Pa renchyma stran

- Pores not large, eypicelly mcallie -Gyranthera (Bombaca cac).

TROPICAL WOODS No. 77 '
1

Pores mostly not in long series. Ray and wood parenchyma t‘ell.e':-~_
not conspicuously disjunctive, - .. .voenans ses el be 135 ':.'
Heartwood yellow; Boxwood type. . ..c.df.mwtro!on (Euphorbmceae)_;-: i
dark _brown, streaked, waxy. : il
Heartwood dark orange 3 Sencfeldera (Euphorbiac
ays with many definitely procumbent cells. Pores smnﬂ.__:o_ y.
ar:;\iiSur::i:ized a S S y .....ddelia Ricinella (Euphor-b!ace'ne);; |
Rays with few if any definitely procumbenticells, .. .. . .. ... :3&
Pores small. Radial channels sometimes present. Heartweod _ ,'_'
olive-browny otlys . L d e SR Mabea (Euphorbmcchp};;- ';‘ !

yellowishs ROEOIY AL . colie bt LA Ditta (Euphorbiace

ae),

rangement, Pores small. Perforations multiple in part. b

Siparuna (Monimiaceae),
Large vessel-ray pit-pairs rounded, resembling small simple per-
forations. Pores medium-sized. Perforations all simpled. (et

Aptandra Spruceana (Olacaceae).
» iy 3
Chaunochiton (Olacaceae).

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

Fibers with large lumen and thin walls, WUERP I L
_ minute lumen and moderately ¢ ver
rhmkwa!ls........,....,,...,. ' i .'Y'

“ovvoio. Wercklea (Malvace
“ores few; medium-sized to lar

celled (tang. sect.). Parenchy
fibers. .

ge. Multiseriate parts of rays fine-
ma strands separated by several

us; small to med
celled throughout (tang, sect.)

I o g
only T.or 2 fibers (rad. sect.).

lum-sized. Rays coarse-
Parenchyma strands separated by
-Omphalea trichotoma (Euphorbiaceae).
i strands usually separated by only 1 or 2 fibers (rad. )

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

T sl i v
Pores large in PRYE; Tather Fow Puih e o A %7

with :nodcrnrcly th':c}rca:nl«'j:l;s‘.‘c.“tl. s 2 Sl T

tions multip] ry small; numerous, Perfora-
' ry thick walls, ... . e 146

¢in part. Fibers with ve

No. 77 TROPICAL WOODS 37

146 a. Cells of multiseriate parts of rays fairly Iuniform in size and
' tiple p tions in reticulate plates.

mcH pRi:}wria (Euphorbiaceae).

b. Cells of multiseriate parts of r‘a{f vgy irr!cgular in size and

' iple perforations in scalariform plates.

shape. Multiple perforations in scalari %' g e

s small. Perforations multiple in part, Uniseriate rays
< ﬁ:fﬁ:;ﬂgﬁ'bw:vcg} thick-wallelzi-. ... Asteranthos (Lecythidaceae).

b. Pores large in part, Perforations all simple. Uniseriate rays few.

) - A P B P T T A 143
Fibers not very thick-walled. .. ............. e ;
Y E e B PR ife chya abundant.

148 a. Rays up to 100 cells high. C."Ysmu'fm&::;m%d (:_: eythidacens).

pg o) . L) 1life arenchyma ap-
b Bays Joas 05) el Mg e v (Bombataoes)
e e - e e A N S LR 150

., Pores large inpart. . . ..oc..0e e LS e o '
A e

Sl e A . = S ngs.lyosdyzo_r_j;
150 . Bg;en;%_;xmg sf_:fauda very irregularly sp: e

cells wl.de; dmd'edl)t he ) i e F.I%sqrty;iar {Ggryoeamceae).
b.%fr?ntsl}yema strands rather closely and evenly ‘spaced. Ra_y;

" uniseriate or partially biseriate. Fibers not sfpt.atel'; : hr_ ...... 151
151 a. Rays homogeneous or nearly so; fairly umforlﬂnﬁ‘ f}lgupbofbia““-)'
: igh AN b
). Rays decidedly heteroge ngous;_of‘nnevcnhaghf;........ - 18
] ” R_"-?? d:]c::adlclys c::;mon. ... Alckornea, Gomm:é:c (Euphor-bimeg.
5 :; %ﬁ:ﬁ éh:ﬁ:;elé- apparently absent...... Foannesia (Euphorbiaceae).
. il i -._.... v . tl s .
153 a, Perforations multiple in part. Fibers &cquen&%g:;ﬂ = 1534
: rations all simple. Fibers ndt.s"epme. R aacnns B
154 :: ;f:;inosdyrin radial or oblique series of multiples. Fibgrs w:th s
. i _ ] & gﬂlumf-‘n-' ______ - '_.___.._::-._..’....'.."..
| b. gc:ﬁ mostl?& .:cmamfedi-mul_ iples. Fibers with thin w mechum e
" walls and large lamen . - viweoa o2 s
Sideroxylon _(S?r:::ut}»
7 nyidtﬁl}gxm“s p"é:ﬁmmmcﬁf:p?ﬂm Dipholis (Sapotaceas).
O i S s ane (Cryatals
156 a. Fusiform parenchym: G&’w‘n 7
b. Fusiform patenchynu :

155 a. Crystalliferous parenchyma abundant.

rays or parenchyma or b
ES_Qnm-a.,. i oy

157 a. Intervascular pitting coarscly.
b. Intervascular pitting alternate. .-«
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158 a. Rays up to 1oo cells high.......- . Aparisthmium (Euphorbiaceae).
b. Rays typically less than 5o cells Mgl ook sl 159

159 a. Rays uniseriate or only partially biseriate.
Conceveibastrum (Euphorbiaceae).

b. Ravs frequently biseriate. .. ... ..o iiineviariiaiasinanaas 160
160 a. Pores very small. ,.ooooiiiiiniinariians Garcia (Euphorbiaceae).
b. Pores medium-sized in PArT, . oo i vuinauieecaatisianarnnaan 161
161 a. Radial channels common. ..........c.., Sapium (Euphorbiaceae).
b. Radial channels apparently absent. ... . iiiaiiiiininianees 162

162 a. Rays less than 2¢ cells high. Wood very light and spongy.

" Fatropha (Euphorbiaceae).
b. Rays frequently nearly 5o cells high. Wood light, but firm,

Tetrorchidium (Euphorbiaceae).

THE YALE WOOD COLLECTIONS
Accessions

At the end of the calendar year 1943 the total number of
cataloguc.d wood samples in the Yale wood collections
amounted to 40,717, representing 11,899 named species of
2797 genera of 232 families. There were 75 accessions during
}hﬁ year. The sources of all the wood samples received are as
OLOWS:

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

(.ar_\ada. ; !

R(.m';a: Mr, B. A Krukoff, New York Botanical Garden;
e(\ Brother Leén, Colegio de la Salle, Havana. ’
Guatemala: The East Asiatic Co., L

ol il siatic Co., Ltd., of Copenhagen, San

British I . A. Kruk ' '
(ja;;a:i; {onduras: Mr. B. A, Krukoff, New York Botanical
Mexico: Mr. Wm. N. Watkins,
Washington, D. C.; The Tree-
Arizona, Tucson, Ariz.

Mise. Cult, (Origins: Afri i

: /4, (Origins: Africa, Asia, Europe, West 1es):
l_)r[.):\. I I; Graves, Brooklyn Botanic’ Garcig)n.I i
g frfull rof. M. W. Bannan, University of Toronto
Merck & Company, Inc., Rahway, N. J. ;

Surtnam: Prof, M. W 1versi
Ll . Bannan, University of Toronto,

ns, U. S. National Museum
Ring Laboratory, University of

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

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

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

Venezuela: Prof. M. W. Bannan, University of Toronto,
Canada.

Sections for Microscopic Study

During 1943 there were added to the slide collections, cross,
radial, and tangential sections of 233 specimens representing
named species, 38 genera, and 2 families, making a mta}S of
19,045 shides of 11,308 specimens of 6713 named species, 2654
genera, and 220 families.

Specimens Distributed

There were distributed during the year 9.34.woc->d specimens,

mostly for use in connection with specific scientific projects.
To Prof. 1. W. Bailey, Harvard Biqlog:cal(La;boratones, 63

- Escalloniaceae (24), Monimiaceae (39)-
saj’?gl;’srof.sl;. A. Kribs, Pennsylvania State College, 27 sam-
ples: Amygdalaceae (1), Anacardiaceae (1), Anonaceae (1),
Apocynaceae (1), Boraginaceae (1), Combretﬁcac (1),
minosae (14), Meliaceae (2)(, )M;y?ceae (8; yrtaceae
cea Sterculiaceae (1), liltaceac A). ‘

(I)'i'cf{ %:.cel?lzr%?’fl. ll;fluege], Univ,crsity of Cincinnatl, 121
samples of 110 species of 37 genera of Anacardmceaes.m '
To Mr. Harold Nogle, Port %r;hu];,ip'f:;a:;rgaceup(z).
bacacede (1), Boraginmoeae thhy ~ 4 0 2)5
i n?inosae (1),’Meliaceae- (1), Rhamnaceac (1), Rutaceae

(l)'i'g ir)r;ac%a;( 11'21 Watkins, U. g, Nat'l Museum, Washing-

1 (9)-
les: Burseraceac (2), Flacourtiaceae
tm"laoDl:VICr:, Illfa;mﬂp Wisdom, Camden, N. J., 3 samples ©

Laguncularia racemosa.
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CURRENT LITERATURE

Supplementary notes on the American species of Erythrina,
II. By B. A. Krukorr. Bull. Torrey Bot. Club 70: 6: 633~
637; November 1943.

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

Pla_ntae Austro-Americanae, I. Novae notiones conjunc-
t;pggsque_ generis Herrania. By Ricuarp Evans ScauLTES
Caidasia (Bogotd, Col.) 2: 6: 11—26; 5 figs.; March 15, 1943

yme new species and new combinations are published as a

5o "Lllt tlf revisionary "\tudle\\ ( f th thICLl aceous enus
o ~ & 9] [+
j.’f??tf”h‘z. ll g

Plantae Colombianae, III. Investigationes specierum Sau-

rauiae. By Ricuarp Evans ScauLt ;
= 4 - " i JLTES. e G 7 il
7 figs.; March 15, 1943. s. Caldasia2: 6:27-45;

\_:.. LIJ1 L
8 1 ].BL C
ne ““1[) an sp 1€S )i JEGUrauia are deSCIIb

Revalidacién de Bo :
m d et ST
genero Bombax L. ?ax Ceiba L. como especie tipica del

descripcién de Ps

: eudobombax gen.

nov. By Armanpo Ducanp. Caldasia 211!2'041?70-65?' Mgrech
£ 3

155 1943.
Accordin -
rding to the author. B i 1
£ H on; o 3 §
Ceiba 1., a tropical ’ S oo o

American species which is the same as

Bombax oui
wax quinatum Jacq. Th .
then become cvie |« Lhe species of Bombacopsis Pitti
it ecome synonyms for Bombax Ceiba Th 0{;15 P;‘ttl]fr
pProposed new cenus o g € type o

I ew genus, Pseudobombax, is Bombax .f};rmmr:a;

];r-,l {svyne 115 3 ;e L P 7 éa??‘ on DCCHB- E'
il 1._.=_ \5) .]l.)ﬂ‘\'l 15+ !!J. (! /.
Cara r’lxh.!')(}fjp 1)‘ P a /;} “"!“ n l“‘! B' ;g 2

itt Pachi ; 3
A au]te}::;.rf (;zd;rm barrigon Seem., and Pachira alba
Ot ) 1
Bombacopsis ¢ not mention the woods, but those of

p<ts might well be the product of a single species and

are readily separable f;
dily s able fron ; i
f_Pjeudewmf»(u:) and Par}a:::}se e e PR A

Decne,).
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Nuevas especies colombianas del genero Inga. By Lorenzo
UriBe-UrIBE. Caldasia 2: 8: 241-250; 3 figs.; Sept. 20,
1943-

Describes four new Colombian species of /z#ga. One of them,
Inga coragypsea L. Uribe, known in Santander del Sur as
Guamo Gallinazo, is noted for the disagreeable odor of its
leaves and branches.

Nuevas nociones sobre el genero Ficus en Colombia. By
ArmanDo DucanD. Caldasia 2: 8: 265-283; 3 figs.; Sept. 20,

1943.
An account of 28 Colombian species of Ficus, of which three

are new.

Noticias boténicas colombianas, II. Especies nuevas ¥
criticas. By Armanpo Ducanp. Caldasia 2: 8: 285-299; 4
figs.; Sept. 20, 1943- \
Notes on species of Palmaceae, Meliaceae, Euphorbiaceae,

and Apocynaceae. Orbigyna Cuatrecasana, Trichilia lamel-

Julata, and Pseudobombax subandinum are described as new.

Peschiera cymosa (Jacq.) Dugand is a new combination (=

Tabernaemontana cymosa Jacq.=T. psychotrifolia H. B. K.).

Ecuador’s balsa. By Francisco Baxoa C. Bull. Pan Ameri-
can Union (Washington, D. C) 77: 112 62663035 § text
figs.; November 1943.

Ecuador supplied an average of g9 per cent of the Ba:lsa
used by the United States and Great Britain during the period
1935—41. “The Balsa trees line the banks of the Guaﬁas,
Babahoyo, and Daule Rivers and their tr_l_bnta.-nc_s, as weh_ ali
the Rio Verde, Esmeraldas, Chone, and other streams Wii¢

ctrate the hinterland. Moreover, the Santo Domingo de
los Colorados region in the Province '?E‘Psclun'c‘h; h;s stoln'::e
virgin forests of Balsa yet untouched.” “‘Under V a:l ﬂl)_ \;0;
tion Board orders, Balsa lumber may now be utlilﬁﬂ I;m Yant

the manufacture of life preservers, life floats, o . edr uoy i

apparatus, airplane construction, and otl},er specified purpo

necessary to the prasecution of the war.
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Balsa, its growth, characteristics, and uses. By Josern L.
SteArNS. Southern Lumberman (Nashville, Tenn.) 167:
2105: 216-220; 7 half-tones, 2 graphs; Dec. 15, 1943.
An interesting, well illustrated account of the production of

Balsa (Ochroma lagopus), chiefly in Ecuador, and the season-

ing, grading, and utilization of the timber.

A piassaveira e outras palmeiras Attaleinas na Bahia. By
Grecorio Bonpar. Bol. No. 13, Instituto Central do
Fomento Econémico da Bahia, 1942. Pp. 76; 22 figs.

A review, with new keys, of the genus Atalea with special
reference to the species existing in Bahia. Of these, two were
described by Martius, 4. funifera, the Piassaba palm, type
species of the genus, and 4. compta. A third, 4. monosperma,
an acaulous species from the Rio Sdo Francisco was described
by the well-known Brazilian author of Sertum Palmarum. To
these three species, all that were recorded from Bahia until
1938, four more were added by Dr. Bondar in “New Palms
from Bahia™ (Bot. Ser. Field Mus. 22: g: 457-63), namely, 4.
p:_r:.rmr}o_rm. A. Burrettiana, A. pindobossi, and A. concen-
trista. All of these, like A. funifera, are heavy-stemmed majes-
tic palms from a region familiar to Martius as well as to
Barbosa Rodrigues, but were overlooked by both. The botani-
cal features and economic importance of these and other
Attaleas were described by Bondar in a paper presented at the
American Botanical Congress in Rio, 1938. They are treated
more fully here, with excellent full-page illustrations. To them
the author adds a detailed description (in Portuguese) of a
new stemless palm from the Municipio of Bahia. The formal
dl?&;f;l ;inch was not included in Bolet)im 13,18 as_fc)llgw:s,:

Borgesiana Bondar, sp. nov.—Palma acaulis. Folia
plana pectinata pinnatisecta, foliolis inter se regulariter 2 em
dmrannbt_ls, marginibus foliorum inferiore albescentibus, In:
ﬂ:lriiicnua grandis, brew?pe}'luncplaz.ca, ﬂoribus_ masculinis

15 usque ad 4 cm. longis, invariabile 6. Fructi 50 ad 60 1n
spadicibus voluminosis, seminibus 1— (vulgo 2). Drupa 6-¢
cm. longa, diametro §-6 cm., a cal yce medio vel tercio tecta,—

The species differs from A, humitis Mart. in its larger flowers

and by i
Y its fixed number of stamens: from 4. monosperma B.
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Rodr. by its more closely spaced leaflets and several-seeded
drupe.—B. E. DanLGreN, Chicago Natural History Museum.

Flora of Peru. By J. Francis MAcBRrIDE. Bot. Ser. Field Mus.
(Chicago) 13: 3¢ 1-507; Oct. 11, 1943- : .
Contains descriptions of all of the known Peruvian species

of 73 genera of Leguminosae and one species of Krameria.

There are diagnoses of new species in Acacia (3), Adesmia,

Astragalus, Bauhinia (4), Brownea (2), Calliandra (g), Car;a-

valia, Cassia (5), Centrosema, Coumarouna, Dalbergia, Dzz e)a

(2), Derris, Diplotropis, Galactea (2), L nga (8), L“mg:i: ga,

Lupinus (2), Machaerium (2), Macrolobium, Mimosa, { ;:: A

Ormosiopsis, Piptadenia, Pithecolobium (2), Sclerolobium,

Stylosanthes, and Swartzia. There are also several new vanle-

ties and numerous new combinations, ten of tl}e latter result-

ing from transfers from Lonchocarpus to Derris.

s hormigas cortadoras del Uruguay. By Cartos S. pAg-
L&:{)]:r{);l‘l[l‘lg Mas. Revista Asoc. Ings. Agrénomos (Montevideo)
15: 3: 30-39; 3 plates; September 1943. .
A contribution to the study of leaf-cutting and fungus-
growing ants with particular reference to the habits, nesting,
and means of control of the common species i Uruguay.

; 3 . (i,
argentinos en la industria del papel de diarios
Mg;oﬁggizﬁ.g'romoaum. Pub. by Instituto de Frutiviti-

cultura y'Silvicultura, Univ. Buenos Aires, July 8, 1943

Pp. ¢8; 7 x 10%4; 12 plates. .
TIl,xesauthor concludes that the best local source of chemical

paper pulp is Pino de Misiones (Araucaria angustifolia). The

i : . For ground
Araucaria de Neuquén (4. ar.'aucana)
Svfgzgdhze:éoni::ends Sauce Alamo (Sa_/r'x alba, var. cgem!agé
which grows rapidly in the delta of the Rio Pmii.né.; ecimt Elis a:m
Rabo Macaco (Lonchocarpus albifforus), 3-.:“ e
(Nectandra angustifolia), Loro Blanco (Bastar :l::{;:.;l e
flora), and Laurel Amarillo (Ocatea lanceafa;a), v:s 'uf Ig’zm .
Misiones. He estimates that the present ores8 R
Misiones would supply the pulp.mdustayff?rl ; yz:rs \ i
the plantations of Sauce Alamo are good fo




r
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vises the planting of land to meet the demand of the news-
papers”wh:ch at present consume 136,000 tons of wood pulp
annually. "

The genus Stachyurus. By Hui-Lix Li. Bull. Torrey Bot.
Club 70: 6: 615-628; 14 figs.; November 1943.
Stachyurus, with twelve species and four varieties of shrubs

or small trees native to eastern Asia, was first (1835) included

in the Pittosporaceae, later (1862) transferred to the Tern-
stroemiaceae, and finally (1893) made the type of a family

Stachyuraceae. The present work summarizes the informatior:

available about the 1 1
ulable a genus and provides a key to
and varieties. t ) o iats

Emergenqy food plants and poisonous plants of the islands of
tl}e PaC}ﬁc. By E. D. MerriLL. Technical Manual 10-420
[; S. W ar Department, Washington, D. C., 1943. P ‘11- :
474 X _f:,&-g; 113 text figs. For sale by Supt.’of Ijjocu}r)r.ler:tg’
l‘;r’:. Govt. Printing Office, price 154, -

e purpose of this manual is to aid the indivi

It)}f“:j]?} ?eparate_d from his unit by illustratirfgizg;iv:ici‘;:tl'it‘:{:o

o tthel ]at E'imd poisonous plants so that this individual can livg

L 'm?fﬁ‘l' - This manual covers all of Polynesia, Micro-

= :j Melanesia, as well as the entire Malay Archipela

uding the Malay Peninsula and the Philippines l? gﬁ

g:z;:m] pL:_jl'pOSt:S it also covers Indo-China, Thailanci (S?;.r:)

sectinﬁ:‘, :n : Iealitern India.” The headings of the fourte |

e o e R

ing Assis Vi ives. IV. M;j

mfiorma\:mn. 3"._Edib§e ferns.c\f?l.?:fi;r:l:: lit:'-b?h\s;?]:”ane‘ous

palms. VIII. Edible grasses. IX. Edible tubers. X ) Plan.tfiltt::lﬁ

as greens. X1. Edible fruits, X1I. Edi
plants. XIV. Plants used to Stt;.p;f\l.rb}%ls:eds.xnl- rols

Som i i
e West African substitutes for well-known timbers

’ ‘8 . Journ. So. :
29-39; April 1943.7 in. So. Afr. For. Assn. (Pretoria) 10:

“ At the out '
break of war, imports of timber into the Union
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amounted to approximately 30,000,000 cu. ft. of sawn soft-
woods and 3,000,000 cu. ft. of hardwoods. The former were
obtained mainly from Europe and North America and the lat-
ter from Europe, North America, India, the Philippines,
Dutch East Indies, Australia, and Japan. . . . Outbreak of
war and the spreading of hostilities closed most of the coun-
try’s accustomed sources of supply entirely and heavily re-
duced supplies from occasional sources. . . . Supplies of sawn
timber from the Belgian Congo leapt from 7000 cubic feet in
1938 to 600,000 in 1941, the latter figure being exceeded
within the first five months of 1942. French Equatorial Africa
and Nigeria also contributed as far as shipping would allow.
.. . The Government decided to send a small survey com-
mittee of four members to examine the position with regard to
trade in general with the West African territories. As the
member of this committee most concerned with timber sup-
plies, the writer had an opportunity of investigating the posi-
tion at first hand and was able to collect much data not else-
where available.”

The report contains notes on 47 woods and includes check
lists of the common and scientific names. Iroko (Chlorophora
excelsa) “‘is an excellent substitute for Burmah Teak (Tec-
tona grandis) and is second to none among hardwoods for
general purposes. It is very durable, of medium weight (40
Ib.), and its yellowish color when freshly sawn darkens to 2
pleasant brown or dark brown on exposure. . . . It is par-
ticularly suitable for furniture and good quality fittings, for
panelling and general construction, including flooring and
decking.” Limba (Terminalia superba) and Idigbo (T. ivoren-
sis), can replace Oak in some grades of furniture. “Barr
staves for wine casks, usually made from highly selected
quartered Oak, were being made in the Cameroons, for export
to France, from Mangrove (Rhizophora racemosa).’

«Mansonia (Mansonia altissima) might well replace Wal-
nut.” Lovoa wood (Lovea Klaineana) ‘‘ought to be used to a

greater extent in the Union. Its grain is more like Mahogany
but the coloring is Walnut. It is undo?bted_ly one. of the
premier furniture woods.” Douissie (Afzelia africana) ‘" resem-
bles Iroko insofar as it is of 2 rather coarse appearance and
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E’E‘,‘g’f:ﬂ?]ﬁ ::;;1 :; t?::igd?e?:g‘lrew durable. It is heavier
Jat “ or after exposure, but can
be used for the same purposes, more particularly for join
and construction work.” 1
o I h_c—rc.m a class of very light, soft woods weighing less than
28 Ib. T'he best known of these is Obeche (Triplockiton scler
oxylon), a particulafl_\' suitable substitute for clear Pin;
pll:_u;1l.\=11 :\:1!1>1‘}1Q}rfcd. from America for pattern-making. Itisa
e: v easily worked wood which seasons exceptionall
u.-;;[]. t v.-;csghs 24 Ib. [See Tropical Woods 18: 43-54.] IlombY
;:1__1::-?3{:1:.-':';,-;\; fambo?j and Sindru (A/stonia mnge:m:’.ri are twg
ts‘.-.j».‘ \'.'E.»r‘c{ woods suitable for shel\«’ing light ¢
toy-making, and boxes. Both weigh 26 Ib V:E:r\g e
oy ki oth weig . Very common
;.;ntghac .:\:;::t”(._r:ia?t ﬁre‘§e1ba f()e:‘&a pentandra), 22 ib.,u;fé
- ;.‘hi.g}h‘i;(m:?‘r"ii 1”?"&”?‘ the lightest of all, weighing only 14
P r able for special purposes such as veneer cores
s s }Pen of corks, and mounting boards. In fa i
s a good substitute for Balsa wood.” =

The genera of the living Euphorbieae. By Louis Currer
WHEEI -r-n f’t‘e' 2 (dl ir (S 3

{EELER. American Midland Naturalist (South Bend, Ind.)

N 3 21

30: 2: 456-503; September 1943.

e prrpass of thi ;

e purpose of this paper is 3

have be is paper is to elucidate th i

: eeh proposed it ¢he ] - e genera which

o , trib b ;

Euphorbiaceae. Fossil gene ¢ Euphorbieae of the family

study is evident wh genera are excluded. The need for this

v nt when it is revealed that si

ginning’ date _ =ale that since I

been .-\L_‘u‘r.._:.nf modern botanical nomenclaturgsiil i }?C-

T ac.;‘l:;l:c]nt ?f this subject which has at:ccm;‘:td :2
ity accurately the many gene

the genus E = 1y genera proposed :
genus Euphorbia | ) era proposed as segregates of

these ms: ; » » » . Itis in theh 1 :

o many pge a € ho eofe
U-’Hicrntam-:"mﬁn?‘r‘}: and thus making a conlzributil(?nmfangg
published. 'l'}:.enl otanical nomenclature that this i

asic bibliographic and taxonomi g
ic Synopsis

organizes and i
g s and interprets idely
Horiasie prets the widely scattered material relating

The com :

: parative morphol

By W.B rphology of the Winteraceae, III

Mass.) 1_:;:1-!45'.'. Fourn. Arnold Arboretum (f:,;]a- WP?Qd-
51 11 97-103; 4 plates; January 1944 1Ca S
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“.Increasing evidence accumulated by many investigators
during the last 100 years indicates that the Winteraceae (ex-
cluding Ilicium), Trochodendron, and Tetraceniron are the
only knovlvn_living representatives of the dicotyledons that
have a Prlml-tive vesselless type of secondary xylem. This is
ot indicative necessarily of close genetic relationship be-
tween the Winteraceae, Tyochodendron, and Tetracentron, as
assumed by Van Tieghem, but rather the occurrences are to
be regarded as retentions of a primitive ranalian type of wood
by three families which exhibit diverse trends of specialization
in their other vegetative characters and in their reproductive

organs.”

Supplement to «Studies of the identification of timbers.”
By ALEXANDER L. Howarp. London: Macmillan & Co.,
Ltd., 1943- Pp. 19 (17 plates and preface); 6 X 9%. Price 5 s.
In 1942, the author published 504 photomicrographs show-

ing cross sections of woods at a uniform magnification of 10

diameters. These were to [lustrate his *Manual of the timbers

of the world,” which describes 1060 kinds. This supplement
adds 153 photomicmgraphs to the list and “ it is confidently
expected that at a short date a further supplement will be
available.” “The results to date . . . have proved that the
claim that ‘the transverse section of wood under magnifica-
tion will serve in the majority of cases as a sure means o
‘dentification’ has been substantiated.”

Photomicrographs also serve the important purpose of illus-
1 In some instances one may question

trating descriptions. ( : y n
whether the picture is of the wood described in the Manual.

For example, No- 416, Goity Coro, and No. 426, Guanan-
an first is said to have “ex-

dirana, look very much alike, yet ‘the '

ceedingly minute’’ pores and ‘‘concentriC bands of loose

tissue at varying intervals,’; whti’le thﬁ a?the;: ‘:}.w..shpo:_es of
1 iy ounded by a halo © right tissue.

moderdsesiic, L) Cs l};ao Amarello, are given the

1T d No. 7535 .
No. 745, Pao Setim, arzEux; z:;fwa pam_eﬂ«ff’)s but obviously

same scientific name By sl :
the pictures are of entirely erent woods:

TE meet the author's purpose 1£ 18 essential that the photo-

L=

micrographs be made from authentic specimens. In




reviewer's opinion, No. 618 is .

mangle; No. 867 is not of Bra

nigra; and No. g10, called S

genera of Proteaceae listed. No

be Carica papaya, as its stem is herb |
wvlem consisting of wedges of very soft, watery !
shrinks away from the bark in drying..
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MAHOGANY DISCOVERED IN THE STATE OF
PARA, BRAZIL

By Ricarpo pe Lemos Froes
Belem, Paré, Brazil

Exportation of Mahogany from Peruvian Amazonia to the
United States of America was begun about twenty years ago
and several important firms in Man#us subsequently started
the same business along the Peruvian-Brazilian border.
Timbermen in Brazil have canvassed the upper streams of the
Amazon tributaries and thousands of logs of Mahogany have
gone down to the sawmills in Man4us and thence to the U. S.
markets. In 1936, the rivers Pur(s, Jurud, Targ.ua_ci, Envira,
and Jurupary had many Mahogany crews working for Pereira
Cia., De Vris, and J. G. de Araujo, shippers of Magohany,
connected with the Astoria and other companies in New York
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dealing with Brazil and Peru. French, German, and American
money was invested in this industry. The Booth Line boats
coming down the Amazon were loaded with logs and planks
destined for the United States. But despite this large produc-
tion from within Brazil’s boundaries, the product was always
marked as coming from Peruvian territory.

In 1936, I made an expedition to the Territory of Acre, the
Madeira River, and other points in the upper Amazon. We
left Mandus and ascended the Solimges and Jurud Rivers to
the Foz do Envira by river steamer, thence by motor boat
and finally by canoe to Porto Leopoldina, the last point of
navigation on the upper Jurupary, where a stop of two days
was made. High up the Tarauacd, Envira, and Jurupary
Rivers were seen many rafts of Mahogany logs ready to float
down to Mandus. Large trees were located at Porto Leo-
poldina, and leaves, fruits, and wood samples were secured
from one of them for the New York Botanical Garden.

In the belief that Mahogany existed elsewhere in Brazl
beside the Acre Territory, I sought for it later along the Ma-
deira, Negro, Vaupés, and Solimdes Rivers. Although none
was found, 1 decided to continue the search in other localities
lra June of 1943, while employed by the Rubber Develo m.ené
Corporation, I had occasion to gn'up the Tocantins RiF:fcr to
study Castilloa and other rubber plants in the Maraba
district. On this trip it was possible to note the chan;.{c from
the lowland type of vegetation of the Amazon River to th
of the highlands. This was particularly noticeable in the muat
try approaching Alcobaga, where swampy or marshy s n]4
with palms and soft-wooded trees, gives way to high. ISF;;:
land, composed of an ancient sedimentary soil u.f rc‘;l' ‘w“ 1'\
clay, an_ti sup[mrting high forests of va]uabl;z trees Lt: e o
countering this entirely different type of flora I ]\* ot } U‘l; o
luulli:mlt and soon located a Sapiun{, which was nc:-.! md“::“rp
well as the Mahogany. The Sapium began to be eviden [‘ ‘i:

ac sinhc : !
Jacundasinho and the Mahogany at Rio Itacayunas, which i
a tributary of the Tocantins. s

b
-

Ente shop in Maraba
itering a shop in Marab4 by chance one day, 1 fc
canoe paddle for sale. F ' previ I
S s fonanle, rom my previous experience | decided
as Mahogany wood. S i
ahogany wood. Soon after, with the aid of a loc Ll
of a loca
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timberman, I located a young Mahogany tree near Marabd
on the Itacayunas River. Lack of time prevented search for
more trees, so it was necessary to collect leaf and wood speci-
mens from the single, small tree. This occurrence of Mahogany
in the State of Par4 was an important fact, so the specimens
were shipped to Dr. F. C. Camargo, Director of the Instituto
Agronémico do Norte, at Belém. Upon receiving the material,
Dr. Camargo made a special trip to Maraba where he located
a large number of the trees, including several huge ones. He
collected more material of the wood and also found young
fruits, as well as old fruits on the ground. From this material
it was decided that the species was the same as that growing
in the Territory of Acre. In addition to the herbarium of the
Instituto Agronémico do Norte, material has been deposited
with the Division of Plant Exploration and Introduction,
Washington, D. C., and the Yale School of Forestry.

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

Comment by Dr. B. E. Dahlgren

The news of the finding of Swietenia at Marab4 is interest-
ing but not surprising to me. Several years ago at a boat-
building establishment in Santarem 1 saw some boards that 1
believed to be Mahogany, though I was told that they were
Cedro (Cedrela). 1 spoke of the matter to Dr. R. Monteiro
da Costa and he gave me a piece of wood from an old “ubd™
or dugout canoe which had come down the Xingi River from
above Altamira. A part of this sample (Field Museum No.
614922) was sent to the Yale School of Forestry (Yale No.
40000) because of its bearing on the distribution of Swietensa
in Brazil. The eastern part of the range indicated on Map 7,
page 371, of Record and Hess' Timbers of the New World
should be closer to the main channel of the Amazon. Perhaps
the species crosses the Tocantins, since the hylaea extends
into Maranhio to the Rios Pindaré and Guajahi.
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Nothing of organic nature has been done on the gen

lowing the publication of Mart:nS' Flora Brasiliensis 11
1873, in which Mueller Argoviensis 'mO}'IOBmPhe-d O
extent the tropical and subtropical species Of.Sthh ﬁ
following an earlier and more extensive study in De Cande
Prodromus 15 (2), 1866. Considering that the characters ¢
2 flower widely vary in species which are similar in thei
morphology, the photf)gfﬂphs of type spedmcns a'wﬁ"
our herbaria can be trusted only up to a p int. T 1
description and general considerations of range aftord
basic data upon which new entities can be ascertame
guessed at, in the absence of type specimens stored ¥
pean institutions, possibly destroyed, certainly now
reach. !
The task immediately facing a student of the gent
sequently, is that of building up the record in ordert
the ranges as far as possible, and to do so on the st
descriptions. The three species here published as new ha
interesting and ill-understood range and characters w
not seem to be matched by any other species so fark
the region.
Phyllanthus microcarpoides Croizat, sp. novs
totus ligneus rigidulus ramis flexuosis glaberrimis. F
;‘mus membranaceis ellipticis vel obovato-elliptic
;t:;i;:ir::n:i:;t_xs, dr‘:orslum‘sensim cuneatis, basi sub
e "})5 em. longis 5-12 mm. latis, venis g
o.qh—:l ‘:1;:‘:’ 1::5 ca. 5—8-jugis, ult_imis_ reticulatis, petiol
) . longo, stipulis magnitudine ludentibus
Z”‘mgul;m}ms. Floribus utriusque sexus in brachy
3 ua .~ L ¥ .
al{lunl:]Et:)f::lz‘llélct:tr‘zi;bu;’ iz s, ex A
7 ok . Perianthio & - -lob
lobis ellipticis vel ovato-elliptic; - 23 oo
ato-ellipticis bene costatis integris, di

tenui SUhim'cgrn '

: integrove, staminib iber

> ni

longis, antheris extrorsi - us 3 liberis A

capilliformi haud dlayate e oy del}iscemibus’ e
' > &, § mm Perianthi
S-IObﬂ ViX 1.6-9 .5 . longo. rerian
[if)l'ibl.‘ltilluc fl R mm. la_to, lobis ut in & sed brevioribus la="
ovario ca. 1 1SCO0 tenui quam ovario latiore subint 'T0,
0 C4. 1.§ mm. ma . b
: 9 . magno vel min | :
trigono » = ore glaberrim
g0no, apice plus minusye P}'l’amidgto sw“so,sr;t‘r;? '
3 all

=
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basem imam 2-partito, cruribus vix 1.5 mm. longis capilli-
formibus, pedicello ca. 2 mm. longo. _
VenezueLa: Amazonas, mouth of the Rio Sanariapo, L.
Williams 13054 (type in U. S. Nat. Herb.). A
To judge from authentic material and/or descriptions,
this species is wholly unlike P. hyssopifolius HB.K., P.
Wmm H.B.K., P. Anderssoni Muell.-Arg., P. pycnophyllus
uell-Arg. and P. vacciniifolius Muell.-Arg. so far known for
this range and its vicinity.
Phyllanthus biantherifer Croizat, sp. nov.—Frutex glaber-
rimus, innovationibus subligneis, cortice levi rubro-brunneo

‘exfoliante, in ramis adultis rugoso. Foliis 3-6 cm. longis, 2-3

cm. latis, supra pallide brunneis, subtus (videtur) glauces-

centibus vel pallidioribus, firme chartaceis, apice abrupte
_acuminatis, basi plus minusve cuneatis, nervis ca. 6-jugis,
gracilibus at manifestis, subadscendentibus, nervulis valde

obscuris, petiolis brevissimis ad 0.5-2 mm. longis, stipulis
inconspicuis. Inflorescentiis 2-sexualibus axillaribus glomera-
tis, interdum submonoeciis. Floribus o' perianthio 3-3.5 mm-
lato, pedicello capillari flexuoso §-—7 mm. longo, lobis 4 late
~vatis costulatis, basi cum disco arcte connatis ca, 3 I
longis 1.75 mm. latis: disco e glandulis 4 sat magnis ‘fweqlans
cum lobis alternantibus, in ulvinulo carnoso ;nslde_z_:.u_bus:
columna staminali a2-antherifera. Floribus @ : p‘eﬁanthl'o 46
mm. lato, lobis 6 late ovatis vel rotm}'dans', ca. 2.§ mm.
longis, 2 mm. latis, disco integro margine tanto _cr@nlatg,
ovario globuloso ca. 2 mm. magno, stylis 3 bifido-cornutis
adpressis. _ i

Brazi: Amazonas, Municipality Humayta, near Livra-
mento, Krukoff 6691 (in herb. Arnold. Arb.). A

The type was collected on “terra firma,” and is des-cnbc!:l
as a shrub 18 ft. high. It was distributed as P. jmhqm:{:
Muell.-Arg., the lone species assigned by_-Mucller-Axgawemis
(in DC. Prodr. 15 [2]: 334 18665 in Mart. Fl. Bras. 11 [2]:
29. 1873) to Phyllanthus Sect. Ciccopeltandra. The characters
of P. jacobinensis, to'ju_d%e from description, are wholly at
variance with those of P. biantherifer.

Phyllanthus madeirensis Croizat, Sp. pov.—Arbor ad 46
ped. alta, glabra, innovationibus g_rat:zllbus subherbaceis,
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saltem interdum caulocarpicis, ramis adultioribus brunneis,
rugulosis. Foliis 2.5-4 cm- longis, 1.5-2 cm. latis, sugra brun-
neis vel olivaceis, elliptico-lanceolatls, primum mem ranaceis
dein firme chartaceis, nervis adscendentibus ca. §-6-jugis,
petiolo ca. 2 mm. longo gracili, stipulis triangularibus vix
ultra 1 mm. longis. Inflorescentiis, ut videtur 2-sexualibus, e
foribus 10-26 in ramulis abbreviatis bracteolatis subherbaceis
(brachyblastiis) impositis. Floribus & : perianthio vix 2 mm.
lato, pedicello capillari 4~7 mm. longo, lobis 6,'1.5§ mm. longis,
1 mm. latis, albicantibus, carnosulis, glandulis 6 erectis punc-
diculatis liberis, stamina 3 circumdantibus fere libera (i.€.,
macerata facillime secedibilia, at primo intuitu in columna
connatis). Floribus 9 : perianthio 3-3.5 mm. lato, pedicello
porrecto ca. 67 mm. longo, lobis 56, illis florum & similibus,
glandulis 6 connatis vel subconnatis, ovario ca. 1 mm. magno,
loculis 4-§, quove stylo brevi erecto integro coronato.

BraziL: Amazonas, Municipality Humayta, on plateau
between Rio Livramento and Rio Ipixuna, Krukoff 7163
Hy{pe in herb. Arnold. Arb.); same locality and date, Krukoff
7104.

Distributed as P. almadensis Muell.-Arg. (in Mart. FlL
Bras. 11 [2]: 38. 1873), but quite disagreeing with the descrip-
tion of that species. Some of its characters suggest P. rupestris
H.B.K., from northern Brazil and Venezuela, which, how-
ever, has a different foliage. It seems probable that its nearest
affinities are with P. attenuatus Miq. from the Guianas.

NoTe oN PHyLLANTHOID INFLORESCENCE

Tln aBrccent study on the concept of inflorescence (in Bull.
ﬂcc::}.cmf:‘:. C:m"; 70: 496-509. 1943), the writer has emphasized

ous structures representing the evolution along struc-
tural lines of a basic pattern which, in its intermediate stages
at least, defies characterization. Phyllanthus L. and its A agt‘:t;-
kin afford excellent illustrations of such stractures, e
which are significant to a taxonomist. il
\,-'lsl l?a;it::;.imgsl:it af:ofm,bt;he'ph):ilanthoid_ inflorescence may be
Kbt :us, aring in the axils of its leaves single
ments'.(l) . may undergo one of the following develo

: t may be borne in the axil of a leaf appearing c?-n
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what is, as such, a normal vegetative shoot. Its leaves may
persist without change or become bract-like, and be caducous.
The primary meristem yielding one flower may yield several
of them, arranged in a pulviniform, racemose, or cymose
pattern. Depending upon the nature and degree of its adapta-
tions, the floriferous axis is to be described as an inflorescence
(pulvinus, raceme, brachyblast, cyme, and the like) subtended
by a normal leaf. (2) It may be borne in the axil of a leafon a
vegetative shoot, which leaf is reduced as a bract, usually
triangular, and often confused in descriptions with the ad-

jacent stipules. In this case assimilating functions and the like

are transferred from the much-reduced leaf to the leaves ap-
pearing on the floriferous axis proper, which immediately
cubtend the flowers. In certain cases, the floriferous axis may
be aphyllous at the upper tiers, where the flowers appear.

Of these two patterns, the first is characteristic for Dry-
petes Vahl, but is not unknown in what may be assumed to be
the archetypes of Phyllanthus L. The second appears almost
exclusively on the herbaceous forms of the Linnean genus, and
is well represented as a rule throughout its species.

It may be added that the second pattern is not depending
for its oncoming upon the appearance of flowers. Perfectly
sterile axes are borne for years in the axils of leaves reduced to
stipules in Phyllanthus Emblica L., for instance. Itis difficult
to see how these sterile axes, universally described as branches,
differ from the compound “leaves” of leguminous plants,
which they closely resemble in every respect.

Dermatitis caused by various representatives of the Ana-
cardiaceae. By E. D. MERRILL. Yourn. Am. Med. Assn.
124: 222-224; Jan. 22, 1944
“My object in this paper is to record the fact for the benefit

of medical men assigned to positions in the Old World tropics

that in most parts of the region certain plant species do occur
that, on contact, cause & distinct and often severe dermatitis
corresponding exactly to Rhus dermatitis in the United States.

.. . The active principle is the same in all cases. . . . The

indicated treatment is exactly the same.”
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ECONOMIC PRODUCTS OF PALMS
By B. E. DAHLGREN
Chicago Natural History Museum

The economic products of palms, as of all other kinds of
plants, fall naturally into two main categories. One comprises
the materials derived from structural parts or elements of the
plant, such as wood, leaf-splints, fibers, and the like. The other
' cludes substances elaborated by metabolic processes, such
as sugar from the sap, starches and oils stored in the plant for
future use, and alkaloids, waxes, gums, and resins. The most
distinctive palm materials are those in the first group; some
of those in the second are not essentially different from similar
products derived from other kinds of plants. A few alkaloids,
waxes, and resins are characteristic of certain genera and
species rather than of palms in general. Some fruits, such as
the coconut, yield both kinds of material. Both categories
furnish raw material for conversion into more useful forms by
means of distillation or other physical and chemical processes.

As an aid to interpreting the structural materials of palms,
other woody plants offer little for comparison. Except for
some of the smaller species, which may be collected like herbs
and dried almost entire, palms are poorly represented in most
herbaria. This well-known fact is readily explained. Whereas

from a dicotyledonous tree, as from a conifer, it is usually
possible to gather flowering or fruiting leafy twigs and thus
obtain representative specimens for the plant press, anyone
who has attempted to collect herbarium specimens of palm
trees will have realized the impossibility of achieving any-
thing at all comparable by a similarly facile operation The
}muai herbarium fragment of one of the larger palms is there-
e e
serve a useful o gt EpgstaDIn ol
. purpose in a collection, and the same may be
salq olf many fragments of palm products. Others rec uir) fi
E‘:‘E:’:II’. lrnticr}”rtﬂitéon a measure of acquaintance Wh.lC}!l c:::l EZ
acquired « r r o ~lnye s
pl:}n[q icn :EL\ ﬁ;i\d_mmh close and practical contact with the

Some 2400 to 30 i
500 to 3000 species of palms, about equally divided
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between the Old World and the New, have been described
under perhaps twice or three times as many names. Even in
the best explored regions more are being found continually,
as attested, for example, by Hermano Leén's numerous addi-
tions to the palms of Cuba. Some of the largest and most
striking species of this hemisphere have become known to
science for the first time within the last few years when they
were described from Bahia by Bondar.

STRUCTURE OF PALMS

As a family of woody monocotyledons with numerous fossil
representatives since the Cretaceous, the palms constitute a
well-defined group. A few not entirely conformist species and
one or two somewhat anomalous ones, such as the now ex-
clusively East Indian Nipa, with fossil fruits in the London
Clay, do not alter the picture of characteristic structure and
habitus. The general pattern is typically that of a cylindrical
woody stem well anchored by a mass of simple unbranched
roots and bearing at its tip a crown of large leaves. The leaves,
cither fan-shaped or pinnately divided, are borne on stout
leaf stalks attached by a broad clasping or sheathing base,
cither fibrous, or woody, or both. The general position of the
leaves is radial, the youngest, immediately surrounding the
flowering tip, being most erect. Actually they are disposed in
several series of close spirals, their bases overlapping, the
oldest which are the lowest, being most external. The flowers
are produced in branched, or rarely unbranched, spadices
growing from the leaf axils, and protected during their de-
velopment by substantial woody, fibrous, or membranous
spathes. The appearance of the flowering spadices 1S delayed
in some genera until after the respective leaves have been
shed; in a few the fAowering is delayed until after the comple-
tion of the entire vegetative cycle of the plant. One aberrant
genus has a termin:fcinﬂoresccnce and loses all its leaves as
this expands. :

Details of the floral structure, except the usua}ly trilocular
ovary, are not of special interest in connection Wi th economic
products. The fruit is important. It is typically a drupe vary-
ing in size from a currant to a coconut, but in one monotypic
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S sores Jicea) is much larger producing the most v.'olurm-
nous of all seeds. The pericarp may be pulpy or predommantly
fibrous, with or without enclosed oily or starchy or sugary
material, or it may be densely woody. Its inner layer, endo-
carp, may be a hard and horny “putamen” as in the coconut,
or may be thin and membranous, enclosing a single, often
oily, sometimes hard, stony seed.

The above rather stereotyped pattern of construction pre-
vails through the family, but is capable of a surprising extent
of variation, especially in respect to the dimensions, relative
and absolute, of stem and leaves as well as of fruit. The small-
est of palms are the tiny, almost herb-like Reinharditias of
Central America. With low reed-like stems and small simple
perforated leaves, they have the herb-like appearance of some
diminutive terrestrial aroid. The largest are the massive
Orbignyas, Scheeleas, and Attaleas of South America, with
thick trunks up to 60 feet in height, surmounted by a crown of
huge leaves, 30 to 40 feet in length; even these are sometimes
surpassed in height by the Old World Raphias and Coryphas,
and in length of stem are vastly exceeded by the climbing
rattans. In various genera there are so-called stemless or
“acaulous” species having the leaf-bearing portion of the stem

very short and virtually concealed underground. A few others,
such as the North American Scrub Palmetto, have prostrate
or creeping stems; a horizontal underground stem is charac-
teristic of the Nipa palm. A considerable number of palms
form vegetative shoots at the base and thus produce clumps of
many stems, as in various species of Bactris, Rhapis, Chrysali-

docarpus, Pinanga, and others. ]
m::t.t12;11:’::“1;;1]::]1;112:?1z:l of structural origin may be divided
_ 3 purposes of discussion, into material

derived from (1) the stems, (2) the leaves, including leaf s
and sheath as well as lamina, and ( ’ I ca stalk
) 3) the spadix and fruit,

They will be considered in this order.
Uses ror Paum Stems

y )
Ira.lm Istems in general are especially remarkable for their
uniformly straight cylindrical form. In diameter they range
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from less than half an inch, in small Chamaedoreas gnd
Geonomas, to two feet or more in some of the large, massive
alms. Superficially they are ringed by more or less distinct
Ezaf scars, which may be broad or linear, close or remote, but
are negligible for most purposes for which palm stems are
used. The most essential characteristic of the palm stem is 1ts
woody structure, which is monocotyledonous and lacking 2
continuous cambial layer and is thus incapable of growth in
thickness by the addition of peripheral layers, such increases
in thickness as take place being interstitial. Within the epi-
dermis and the usually thin cortex the woody structure of
palms consists of separate fibro-vascular bundles scattered in
a pith-like ground tissue of parenchyma cells. In a transverse
section of palm stems the latter, thin-walled and of general
hexagonal outline, are seen to fill all spaces between the con-
spicuous fibro-vascular bundles. These, with their thick horny
purplish brown sclerenchyma, stand out vividly like dark
shiny spots against the uniform dull yellow or whitish ground
substance. The classical description and figures are in the r:l'mi‘i
ter on the structure of palms contributed in 1831 by H. Mo
to the first volume of Martius’ Historia Naturalis Palmarum.
Comparison of cross sections of palm stems of different
genera reveals considerable differences in a%[;eargnce_. These
are produced chiefly by differences in number, distribution,
and thickness of the fibro-vascular bundles—the main vari-
able factors determining the strength, density, durability, and
other physical properties of palm stems and governing their
suitability for various purposes. In some such cross sections
the bundles are very thin, widely and uniformly scattered
(Serenca); n others coarser -and more numerous and_‘lss
widely spaced (Thrinax); in still others they are progressively

more numerous nearest the riphery and fewer in the center

(Cocos); or they are practically Jacking in the center but very

coarse and densly crowded in the peripheral zone, indicating
the existence of an external cylinder of dense and extremely
hard wood as in Borassus, Guilielma, and Astrocaryum. The

appearance of such wood in longitudinal section is suggested

by the name *‘ porcupine wood,” usually said to be the wood of
the Coco palmr,,obut[:tppﬂl’eﬂtly applied with equal frequency
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to the similarly dense and less scanty wood of the Palmyra

alm and other eastern species. 4
Medium-sized palm stems of a diameter of four to six or
eight inches, according to species, are common in many places
and offer convenient-sized timbers for a great variety of con-
struction purposes. They are especially appreciated where
other lumber is not available, either because of sparseness of
the natural vegetation or because of a primitive or backward
crate of the wood-using industries. In the dry regions of north-
castern Brazil, stems of the Carnatiba palm, much too valua-
ble to be cut for its wood, have long been standard construc-
tion timber in rural districts. They furnish excellent strong
and durable posts, beams and rafters for substantial buildings,
often constructed partly of stone or brick, floored and roofed
with tiles manufactured on the spot. There is a common local
saying to the effect that all that is needed in building a house
are some Carnatiba stems and a clay pit. For less substantial
types of construction many palms are used in the tropics in
preference to other woods, 1n some places to such an extent
that especially favored species have become almost extinct, at
least locally. Split and flattened stems of rather slender palms
like Euterpe are much used for rough flooring in the tropics of
both hemispheres. Some species, such as Borassus in India, are
recommended for bridge building; some, including Sabal in
Florida, are said to be useful for piers and may be resistant for
a short time to salt water and toredo. Recently excavated old
water pipes in Bahia were found to consist of hollowed-out
palm stems, said to have been in use for many generations
The dense woody cylinder of the spiny Guilielma or P(:';(:‘h
palmis a favorite wood of the Amazonian Indians, serving rl{ 1Y
as material for bows, spearshafts, and arrows. C;,J.refull 'El ‘v.(‘i
stems c::i: smaller Bactridae serve as the outer casin t’} )Inlr."
pipes. I'he hard outer part of the stems of "I’:lln?ﬂ. (1”- !
Livistona Spp., has been used in the Philippines fo : g
shafts of golf club: simi ' s for making (e
g bs, and similar material from the P ;
Blz!u:k_ p:ﬂm, Astrocaryum Standleyanum Bailey iac;uu?i{:::?;;
n i Ini 2 0 3
imited amount in the United States for the manufacture of

fish T Ny
e rods. Thin cross sections of large palm stems are oce
sionally employed in marquetry stems are occa-
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RaTTaNs
A kind of palm stem widely different from the usual colum-
nar type is that of the climbing rattans of farther India, the
East Indies, and the Philippine Archipelago. There are two
principal genera, Calamus and Daemonorops, both with very
numerous Species, characterized by slender, enormously
elongated stems. In contrast to most other palms, which gen-
erally prefer a rather open terrain, the rattan palms are truly
forest inhabitants. Except for the stem itself, all parts of the
plant, leaves, bracts, and sheaths, are plentifulﬁ)y supplied
with spines. The greatly prolonged rachis of the leaf, con-
verted into a meters-long tendril with sharp effective hooks or
grapples, enables these palms to climb readily over other
vegetation and to overtop the tallest tree. The stems in some
species attain a length of 500 or 6oo feet; and since many
ies have the habit of producing basal off-shoots and thus
several or numerous stems, the rattan production from a sin-
gle plant may be extraordinary. The quite unrelated climbing
palms of the American tropics, of the genus Desmoncus, are
also spiny and thin-stemmed, and are useful locally for tying
and baling, but their stems lack the length, the even thick-
ness, and the suppleness which lace the best species of rattan
among the most valuable of palm materials.

Rattan is gathered in the forest by pulling down the long

stems, an operation which is not without hazard and calls for

strength, fortitude, and experience. The stems, completely
covered by spiny persistent leaf-bases, are then cleaned and
cut into lengths, dried and sorted, after which they are tied,
once bent, into bundles. The work of rattan collecting is
mostly in the hands of licensed operators, in Malaya chiefly
Chinese, who make advances of provisions or money to the
actual gatherers and re-sell the product to agents of wholesale
buyers. Singapore was long the chief export center for canes
from the Malay Peninsula and the East Indies, Hongkong for
canes from Cochinchina and islands of the Philippine Archi-

pelago and Borneo.

The qualities expected of the best types of rattan are, first
of all, tensile strength and toughness or resIStance 1o breaking
or splitting when twisted or bent, @ combination of lightness,
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stiffness, and flexibility when dried, uniformity of thickness,

and smoothness of surface coupled with inconspicgous nodes
and length of internodes; also, for appearance, a light yellow
color when dried. Preferred diameters range from about 1 cm,
for export canes, which are usually desired for splitting, but
thin canes of less than lead-pencil size, and large ones, an inch
or more in thickness, find special applications, the latter par-
ticularly for bent-wood furniture, polo sticks, and skiing
stocks. Strength, toughness, and elasticity are the chief re-
quirements of rattans desired for use as rope and tow-lines,
cables for small suspension bridges, or for manufacture into
ship’s fenders or buffers. Thin canes may be split and used for
tying posts and rafters in house construction, for baling and

wrapping, and for some types of baskets.
Rattan “canes” for splints call for all the desirable qualities
of the best grades. The cutting of the splints from the outer
hard and smooth layer of the cane is generally performed in
special factories in the importing countries, the rattan being
exported in bundles of canes in the round, with or without pre-
vious removal of the silicified epidermis. Preferably, this is
removed more or less completely, since it is likely to break off
in fragments on bending the dry canes and cause injury to the
fingers of workmen and users. The chief use of rattan splints is
for cane seats and backs of chairs and the manufacture of cane
fabric for covering seats in street cars and railway coaches.
The core remaining after the outer layer is removed is gener-
al_l}-' smoothed and used for the making of so-called reed fur-

niture, light-weight baskets, and matting.
e sl cape sl for making e racan valking
They are all derived from :Jneﬂs cSiem af i el
Scipionum Lour., found in the Mal e - rattan, Ca/angs
: P » found in the Malay Peninsula, Cochin-China
Ssumatra, and Borneo. Ordinarily they are obtained i 1
dentally to the gathering of other 'kindsiand rad n;: e
and, when found, are laid aside to be preparegd z::e; : l:iattans
rately. They require the utmost care in Strippi 1 S{é Sepds
and to be valuable must have clear int Elp il drying
B etsborie it o ternodes™ long enough
] ole bark” sticks. They must also be
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without scratch or blemish and be capable of being bent to
produce the curved handle required without creases of the
epidermis on the inner, or cracks on the outer, perimeter of the
curve. Short joints and lengths from the base with some root
attachments make special canes and umbrella handles. The
other famous palm canes are the more ordinary “Pinang
Lawyers” obtained from the stems of the small-leaved fan
palm, Licula acutifida Mart. ;

In the vicinity of the principal centers of rattan collecting
the natural supply has become reduced to such extent that
replenishment by planting has been encouraged, and success-
ful private rattan plantations exist in Malaya. The species
selected for this purpose in Malaya is Calamus caesius Blume
and some of its closest allies. Except for a few specimens exist-
ing in some of the botanic gardens of the tropics, and there
generally planted in unsuitable spots, the introduction of
rattans has apparently not been attempted on the American
continent.

Use or Leaves rFor THATCH

The leaves of palms furnish many types of useful materials
and products quite as distinctive as those obtained from the
stems. As to general form and appearance they are divided
into fan-shaped leaves as in the Palmetto; simple feathery or
pinnate as in the Coco palm; and bipinnate as in the Fish-tail
palms (Caryota), where the symmetrical leaflets are borne on
lateral branches of the main rachis of the leaf. In the simple
feathery leaves the leaf lamina is usually split into pinnately
arranged segments, pinnae, or “leaflets,” each with its firm
supporting midrib; but it may also be undivided as in Mani-
caria and, like the broad lamina of a banana leaf, become split
in time and frayed by the wind, or may remain rmanently
quite entire as in some Chamadoreas, or very little divided as
in some species of Geonoma. Small fan-shaped leaves of various
species furnish ready-made shapes for fans. The !arge leaves of
the Indian Palmyra palm, Borassus, are made into punkahs,
often painted or lacquered. The use of fan-shaped leaves for
thatch is not unusual in the southeastern states where the
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Blue Stem, Sabal minor (Jacq.) Pers., and others are locally

available, and in southern Florida the Thatch palm, Thrinax
spp. Leaves of the latter of various species are com‘::nonl'y t’I'SEd"
in Cuba, though most roofs of the simple Cuban “bohio,” or
country house, are thatched with leaves of Cabbage palms,

Sabal spp.; “Guano cana,” or “Palma cana.”
Simple pinnate palm leaves furnish ready material for tem-
porary shelters as well as thatch for huts and even for well-

constructed rustic buildings, on which a great deal of care and
good workmanship is sometimes expended. On the lower

Amazon one sees boatloads of the large banana-like leaves of
the Busst palm, Manicaria, being transported for thatch. Be-
ing entire and extremely convenient to use they are greatly
esteemed for this purpose throughout northern South America
and are much in demand among builders of huts and owners
of roofs in need of repairs in a region where in the rainy season
tropical downpours are frequent, torrential, and often
prolonged.

Most pinnately divided leaves of the larger palms have the
pinnae too obliquely placed to be serviceable for thatch as
they are. The often yard-long pinnae are therefore detached
from the leaf rachis and made into large and close “ shingles”
by fastening them at right angles to a thin stick, a few inches
of the base of each leaflet being folded over the stick and
stitched. Laid close and well overlapping, they are tied to the
rafters and provide a waterproof and more or less durable roof
according to the quality of the leaf employed. In the eastern
tropics the favorite material for such shingles is the leaves of
the Nipa palm. This is abundant and easily obtained ff'ﬂ'n";in
pure stands over large stretches of low grD;Jnd along ;he luwa%
rivers, but roofs made with its thatch have the disadvant
of being highly combustible and are therefore e\cc]{;lh 'l" aﬁe
ncighl?orhtmd of towns. Walls are sometimes ma‘de nl"rdlL ”?- .
material prepared in the same manner, or are co.w.}i hdmlf:
mats made of palm pinnae. The result is a type of tc_ru "
which, like Japanese bamboo and paper hou } ot
places be permissible only for tenﬁ . mdis

porary camps; but has the

advantage of being i
_ g Inexpensive to erect and easy i
accidentally reduced to ashes. Y S0t
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Lear Parer anp FiBer

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

Leaf strips, entire or split, of these and many other fan-
shaped palms are used as material for the making of hats,
mats, and bags in almost all tropical countries. Coarse strips
of the lamina of the Philippine Corypha, the Buri palm, serve
for making sugar bags. The Cuban Yarey, Copernicia spp.,
furnishes a high-class material for many kinds of mats, bags,
and baskets. Splints from pinnae of Attalea are used likewise
in Bahia. ’

The epidermis peeled from the upper surface of the pinnae
of the unexpanded young leaves of the Madagascar Raphia
ruffia Beauv. furnishes the soft and pliable material known as
“raffia” which is employed locally for handsome mats apd
other soft fabrics, but is best known as an export article fo: its
usefulness to horticulturists and nurserymen as a “bast” or
tape for tying plants. The Philippine Corypha yields a similar
“raffia,”” Unopened leaves of the Eta, Moriche, or Murity
palm, Mauritia flexuosa Mart., of northern South America,
are the source of an equivalent material, known in British
Guiana as “tibisiri,” which is twisted into cord and used for
Indian slings and hammoeks, extremely pliable and durable.

The midribs of many kinds of palms, separated from the
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i - h material for basketry (e.g., Arenga) and-__j _
EI:JE::; t;\g;z;:Sm The split midribs of unopened leaves [?f
Buri palm furnish material for the Calasio hats of the Phil
ines. Pinnae of many palms also yield fine leaf ﬁbers___f___ ¥
Enav. be variously extracted, mechanically or by maceratiol
The excellent fiber known in the Guianas and Brazl
“ryeum” is obtained from the leaf of Astrocaryum, and
lated palms give a similar fiber useful because of its stren
for fish.lines and rope. Many kinds of roughly prepared le
fiber serve for upholstery material. The best known of the
so-called vegetable horsehair, “crin végétal,” obtained fro
the fanleaved dwarf palm of northern Africa, Chamaer
humilis L., resembling in many respects our Scrub Palme
Serenoa, of Florida and the Gulf States which has also been
used as a source of such material.

20

Usks ror LEAF STALKS

The petioles or leafstalks of palms are rarely utilized as th
are, but in arid regions, where close economy prevails and
every kind of available material is closely scanned for uti
they are not allowed to go to waste. In northeastern Brazil the
hard spiny-edged, about two-inch-wide leafstalks of the local®
Carnatba or Wax palm find a large variety of uses as material®
for fences, gates, seats for benches, and even for bed slatsi¥
Wherever the Date palm grows its petioles must serve to filla
variety of needs, especially as splints for articles like baske'
and crates. The spongy parenchymatous tissue within the
large and externally very hard and siliceous petioles of t S
Jupati palm of the lower Amazon, Raphia taedigera Mart.,
?ccomc: stiff and light on drying and furnishes a pith-lt et
'wood, ltghtf:r than Balsa, and is sometimes used for very
biocks of uitable e rplanes: Cot into rectangl ey
) etimes sold in the native mar-'

kets for razor hones. A
che peices of many Tnes e 23t vithin the epideruiigl
off and furnishes exce . > Such as drenga, may be Sph
‘ _ hes excellent tough splints for basketry ing
in cc-!ormg with age and species of leaf from which tzl’k::r)'fl‘i'
mterior of the petioles of very many species in all parts of the

|
Y
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world furnish fiber utilized for many purposes, such as coarse
upholstery material, fiber for plastering, calcimine brushes,

- whisk-brooms, rough cordage, and matting. The Florida Cab-

palm at one time supplied material for more than one
fiber factory, and whisk-brooms of such Sabal fiber are com-
monly sold. One of the most interesting uses of petiole fiber is
found in the Philippines where the so-called Buntal fiber is
extracted from the leafstalk of the Buri palm. The external
hard layer of the petiole being first removed in part and the
whole structure mashed, the fresh white fibers are exposed and
pulled out one by one by hand, and are then cleaned by soak-
ing in acidulated water and boiled. The fiber serves for the
manufacture of the well-known Bangkok hats distinguished
for their open texture and lightness, and of the equally well-
known, more serviceable “balibuntals,” with different, much
closer weave.

Uses ror LEAF SHEATHS

The leaf sheaths constitute one of the most characteristic
structures of palms and are a source of important fibrous ma-
terial of various kinds. In the arecoid palms the petioles
proper may be said to begin at the top of the erect tubular
leaf sheaths which, in many concentric layers, form a smooth
green cylindrical shaft at the top of the stem and have the ap-
pearance of being its terminal portion. Professor Bailey calls
this structure the “crown shaft.” It is a conspicuous feature
of the well-known Royal palms. In most palms, however, the
lower strong portion of the leafstalk is expanded into 2 more
or less clasping base forming part, often the major part, of the
cylindrical leaf sheath which for the rest is completed by a
thin fibrous web continuous with the margins of the expanded,
often decidedly woody, leaf base. Sections of the basal part of
the petiole of the larger palms exhibit the same massing to-
ward the periphery of the same fibro-vascular bundles with
horny sclerenchyma noted in the sections of the trunk where
they represent a continuation of the petiole fiber. :
In the course of the many months that the leaves or their
bases remain attached to the trunk, the brown fibrous portion
of the sheath remains wrapped about the trunk, its interlac-
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ing fibers forming a namrall loose webbing, conspicuous iﬁ
o Im. It is gathered from species of Cocas,
alms like the Coco palm. g2 Af
;';"rm'}z\'mrpm, COP”’ffff“: Sabal, etc., and emplqud for mugl,;._
saddle pads, rope, matting, and upholstery material, That of
Trachycarpus excelsus Wendl., as carefully prepared in | am'
consists of fine, straight, dark brown fibers. Those gath 5
from species of Caryota are fine, tough, and black and use.fu];,‘_
for rope making. They are said to bt}' CXU'C{T'CIY durgble ana
much prized for thatch where obtal!'lable In quantity. T i
sheath fibers of Arenga are also dark in color, but coarse nﬂ_‘_i'
long, and might well be excellent for coarse mattress fiber. In
some woody species the sheath fibers are plainly of the nature
of the tough fibro-vascular elements of the petiole and trunk;-
and when eventually the web comes apart they remain fora
long time draped like a tangled six-foot fringe from the woody
margins of the leaf bases. Such fibers are known as “piassava:-”-_
The most substantial and valuable material of this kind is%
from the Bahia Piassava palm, Attalea funifera Mart., of the
coast of Bahia, mainly from the bay southward to Ilheos. A"
less stiff fiber, by way of distinction called Par4 piassava, is'
produced by a very different palm, Leopoldiana piassaba Wal="
lace, of the Rio Negro and upper Orinoco. Its finer and more
fiexible fiber was formerly much in favor for cables. On Vene=
zuelan territory it is known as “chique-chique.” So-called ™
African piassava is the product of one of the Raffia palms.
H'es:dcs the un_lgh sheath fiber known as “kitool,” species of
Caryota yield, from the edge of the leaf base, also a short, fine,
soft fiber useful for tinder. The Black Sugar palm has the fiber
of the sheath mixed with long, black, thick, and stiff spines, -
probably formed like palm wood by the union of man y sa.‘.leren:v ;
chymatous fibers. The blunt spines on the edges of the leaf
bases of some Orbignyas are extremely stiff and tough, and if
they iITUI.]ld llf“ gathered would doubtless find applications such'
as bristles for rotary snow-brooms usually made of : il
thick rattan. The two- i : > PR
i he two- to five-inch sharp black spines on the
Msreitad 4 parsimirs Mgl mecaryion
served the Amazonian | i?"-,SUPP b ipars !‘utt Ot cobteRs
y : ndians as darts for their blow pipes.
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Uses ror FLowER SPATHES
The flowering spadices of the palms are subtended by two
or more spathes. When these are only two, one of them is
generally insignificant in size, serving as a protection to the
emerging and developing spadix during its earliest stages
only. It is soon outstripped Ey the rapidly growing structure
of the flower spadix, protected by an inner, much stouter
spathe, which continues to grow and keeps pace with the
spadix within until this reaches almost its full development. In
certain large palms among the Cocoineae, such as the Orbi-
gnyas, this inner spathe is woody and may reach eight inches
in diameter and a length of eight to ten feet, including a long
slender tip. The construction of the spathe is such that, under
the pressure of the growing spadix within, it finally splits
lengthwise along its weakest longitudinal line, freeing the ex-
panding spadix. Other types of palms develop a whole series
of rather small membranous or papery spathes on the stalk of
the spadix which becomes free at an early stage in its develop-
ment and continues to grow as a free-hanging unprotected
flower cluster, eg., in Arenga and Caryota. Repeatedly
branched spadices, like those of Safa/ and allies, have numer-
ous small spadices on the branches. In the case of Manicaria,
which has only two spathes, both are thin and fibrous; the
second, large one, being very elastic, remains unsplit, though
with mesh distended, throughout the flowering and fruiting
period. These curious brown sheaths, distensible like a Christ-
mas stocking, provide reaggmmadehagsnnd practical peaked
caps of a close texture. In ! € rustic and primitive economy of
the Ind ansand cgbodos,ﬂlé hrond l‘n' WQOdYJ rathﬁl" Shoﬂ
spathes of Maximiliana are often utilized as ready-made
shallow bowls and trays.
Pacava 'amn‘-'can-nms-_f At
The unexpanded staminate spadices of some species O
Chamasdorea, resembling small or large ears of com in the
husk, are edible when cooked: They are sold in the markets,
enclosed in their spathes, under the name of *pacayas” in
Central American countries. A ,-s_]rn:lﬂj!_f edible p oduct hzg
palm uc_ab.bage’» a!so -disphyﬂ in many markets in the
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ics, enclosed 1 :
;}Og;fizhcm ust generally be removed before cooking. The really

edible part of palm cabbage is the central tender white core

from the growing tip of the palm. Almost all palms yield an \

edible cabbage, but its removal involves the destruction of th‘i_e
plant. Just as several species of Pacaya palms are planted for

their edible spadices, certain species of palms, such as Euterpe

o 7ulis Mart., might well be planted for their cabbage, as sug-
sested by Bondar who, in one of his papers on the useful palms
of Bahia, discusses at some length the economic possibilities-of
this in places where land values are not too inflated.

EpisLe Fruits

Among palms planted for their edible fruit the foremost is
doubtless the Date palm, Phoenix dactylifera L., which has
been cultivated for ages as “The Tree of Life of the Arabs,”
and exists in numerous well-established varieties. A few of
these have been introduced in North America and are success-
fully grown in southern Arizona and California and now
well marketed in competition with imported dates. Much
less known is the Peach palm, Guilielma Gasipaes (H.B.K.)
Bailey, of the American tropics, already mentioned for its
dense wood. This is often planted in small numbers as a door-
yard tree, even by the Indians, in southern South America,
and its fruit appears in the markets in attractive orange-and-
red clusters or spadices weighing on an average three to five
pounds. The starchy fruit with a large seed must be cooked. It
is eaten as a vegetable and has an agreeable chestnut-like
flavor. Another palm cultivated for its fruit is the large fruited
Borassus flabellifer L. of India. It bears a mass of handsome
brownish red or orange-red fruit, the size of large egg—pi:},;lt in
y + . 3
clusters weighing fifty to a hundred pounds each. A single
;:rlcc ;vill scf)mcr_imes furnish a cartload. It is appreciated h;y tghe
Jindoos for its mango-like ily ; :
S Vc?_ Wi Seegs- , but oily, pulp which encloses
Wild palms bearing edible fruit are numerous, but the frui
must be rated as second or third class, One of the best is fu:'-s-

nished by Euterpe oleracea Mart., the slender Manicole palm

or Assai of the Guianas and the Amazon. The dark blue or

n several layers of leaf sheaths, one or more
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purplish fruits, the size of cherries, are borne in large numbers
in slender-branched, rather brown-like spadices. The fruits are
generally prepared by bruising in a wooden mortar to liquefy
the pulp, which is then strained to remove the skin, some
fiber, and the large round seeds. The result is a somewhat
oily, blueberry-colored, thick liquid, not unlike blueberries in
raste. A bowl of this, with mandioca meal added, 1s a stan dard
lunch for many people on the Amazon. The oily pulp of the
Baciba palm, Oenocarpus spp., and of Fessemia Bataua
(Mart.) Burret, similarly prepared, but boiled, makes an ac-
ceptable hot chocolate-like beverage, the color of coffee with

cream. With the ever-present farinha this also makes at least

an emergency meal for a traveler. Another common palm of

the same region, with a sizable fruit which furnishes a thin

layer of edible pulp (mesocarp), is the Moriche palm, Mauritia

flexuosa Mart. The yellow pulp forms a layer immediately

under the reddish brown, thin, scaly pericarp. It has an agree-

able acid flavor and, with the addition of some sugar, is made

into a sweet-acid paste. Among the many other wild palms

with fruit having an edible and more or less palatable pulp are

rattans with a gelatinous pulp within a scaly pericarp, various

kinds of the spiny Bactridae, and many Cocos palms, such as

Syagrus comosa.

Episre NuTs

Palm fruits with an edible seed or kernel, the so-called palm
“nuts,” are equally, if not even more, numEFoOUs. They include
all of the Cocoineae and a large number of others as diverse
as the Brazilian Airi palm, Astrocaryum aculeatisstmum
(Schott) Burret, and the Ivo Nut palm (Phytelephas spp-)
with a normally hard and edi Je seed which in its immature
state is soft and gelatinous like that of a green coconut. Ttlﬁe
liquid content of the fully grown but immature fruit in the
early stages of endosperm formation is well known as mmr
water. The endosperm, which in its mature state is the -
‘ar coconut “meat,” is edible also in its early gelatinous form.
In the early stages of germination the entire cavity _o_f.-:;_ coclf:-
nut becomes filled with & spongy white mass formed by the
conversion of. the cotyledon into a large absorptive organ
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were formerly discarded, are the source of the African kernel

1 or simply kernel oil. This differs in cherqical composition
?rl(i;n? 2}:?21 }C.f the pulp, or “palm oil,” and is of much better

grade, being equivalent to kernel oils of other pa}lms, excmph'-_
Fed by that of the Coco palm and its near relatives, the large
Brazilian Babassti palms, the Central American Cohune and
Scheelea palms, as well as a large number of smaller Cocoineae.

All of these have fruits much smaller than the coconut but of

an essentially similar structure, though considerably varied in
detail in different genera and ranging in size from a large

goose egg to a small plum. -
The most important of these oil-yielding Cocos relatives is
the Babasst, Orbignya spp. (chiefly O. Martiana Barb. Rodr.).
Its main center of distribution is to the southeast of the south
of the Amazon in the Brazilian State of Maranhdo. There it
covers thousands of square miles and sometimes forms exten-
sive pure stands. It is a large palm with a thick trunk and huge
pinnate leaves with broad woody petioles and leaf bases. The
fruit, of large goose-egg size, is produced in great quantity in
spadices from the axils of the lower leaves, a single bunch con-
taining several hundred fruits and weighing from 100 to 200
pounds. The fruit contains four to six kernels of finger thick-
ness or less, often somewhat triangular in section and slightly
curved, with tapering rounded seeds. These kernels yield an
o1l superior to coconut oil, but they are difficult to extract from
the fruit, as they are contained in separate cavities in a tough
woody endocarp which must be split several ways to free
them. The usual local manner of accomplishing this is to hold
the nut with one hand over the upturned edge of an axe while
it is given a few sharp blows with a short heavy piece of wood.
Most of the Bz_lbass!fl kernels used locally or'expnrted have
tﬁﬁe?jcin ollJltamcd in this manner. Ma_chines have been in-
> split the nuts lengthwise into six segments, but they

have been less successful than expected. In spite of

Vg t ¥_
vailing he pre

ng primitive method, Babass( kernel production has been
considerable, amounting to about 50,000 tons in 1939. The
export center 1s the old city of Sio Luis. The United S'tates
Germany, and Denmark were the chief importers. Babas &
fruits have been used as emergency fuel for steamers and tls'le
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SElit- husks make excellent fuel and produce a high grade of
charcoal as well as a large range of wood-distillation products.
With millions of tons of fruit going to waste, there is abundant
room for improvement and expansion of the industry, but
various primitive conditions in a sparsely settled region, espe-
cially lack of roads, have been unfavorable factors.

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

Very similar fruits are produced by species of the related
genus Scheelea, large palms of Central America and northern
South America. The Central American specics, known as
Corozo palms, have been investigated recently for oil. Their
fruits are somewhat smaller than that of the Cohune which
they resemble in having but one kernel yielding a white kernel
oil. The woody endocarp is thinner and surrounded by a
fibrous mesocarp with sufficient oil content to be worth ex-
tracting separately as yellow ““palm oil.” Four or ﬁve.speﬁ&}
are local in separate areas extending fm‘jﬂ the east coast O
Mexico to the west coast of Central America into Panama. Of
the many smaller species of Cocos palms that are s;‘im}g
used for production of kernel oil on 2 commgrug;l 5 ted
most important, because of its abundance, Is the th”‘“‘“
Licuri palm of eastern Brazil. It is estimated that thm chlar:f
about 3 billion of these palms in the State of Bahia, the S0
area of distribution. In thenorth 30‘ Bmd Jlﬁ f@m‘&! Lk
species of Jsrmcaryums,.kn?ﬁ3,3'_'1’“““'1“-‘“ Y s gl ro,duc-
available in considerable quantities and used for 6f PRPCC -
tion, the former especially in the State of Piauhy, the

articularly in Pard. pee:
7 The Acr)c;comias of the American tropics, the ?ilygrfdms
of Central America and Mucajgor Mocaya of South Americs,
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are of interest and importance here as a source of yellow palm

oil from the mesocarp as well as of white kernel oil from the

: : i ing similar in nature to
ceed. Kernel oil of all palm species being simi R
:::unu: oil, is treated as such in thg trade, the term palm '
oil” being reserved for the yellow oil from the mesocarp or

Julp. as of the African Oil palm, th_e diﬂ_’ercnces iq pmper_l:ieg_;
Lrl' Ir%u- rwo classes being correlated with differences in chemical
composition. A clear edible oil from the pulp, suitable as a

substitute for olive oil, is yielded by the fruit of South Ameri=-

can palms of the genera Oenocarpus and Jessenia, Bacdba and

Batau4 palms, respectively. It is only recently that their im=

portance as a potential source of edible oil has been recognized.

Of palm kernels that are not edible the Betel-nut should be
mentioned first. It is widely known and used as a masticatory
by millions of people of southern Asia and the East Indies. Tt
is produced by a rather small but tall-growing pinnate palm, =5

Areca Catechu L., of Malaysian origin. It is generally planted
in the region where it is used. It begins to bear small spadices
of fruit after five years and continues to produce for fifty.

Ivory Nuts

At least two genera of palms are well-known for the utility
of the extremely hard endosperm of their seeds, namely,
Phytelephas of the Andean and adjoining hylaea region of
northern South America and Coelococcus of the Caroline Is-
!fu-.d.»_. I'he former, the Ivory Nut palms, were made known
?;_r}ul from Peru by lRu'az and Pavén and were called Pulipuntu.

1ere exist several or perhaps ; i ] it
e it rm}]; hkap.s 'marin_\_ species, all }Vlth fruit in

g gh syncarps which contain seeds ex-
tremely hard and durable’ when mature and furnishing a
highly esteemed material |
much more rarely seen. It

Raphias, bearing
an orange, with a thin
with a broad pit-like d

:1:\-‘1:;.?",':]I mis Ibruwn, takes a {Fir}e polish, and furnishes an ideal
this ke !m_ small carvings. The seeds are seldom offered in
s &Junmr},_ rhhc: few that are exported being sent to China

apan. A somewhat remotely similar palm material is

1s @ pinnate palm related to the

pericarp enclosing a large globose seed

No. ?8‘ |7

long clusters of scaly fruit about the size of

epression. The dense and homogeneous

for button-making, Coelococcus is
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furnished by the tough, brown, very homogeneous endocarp
of the Bahia Piassava palm, Attalea funifera Mart. This is

sometimes exported to Europe as material for small articles of
turnery.

Uses ror Paim Sap

The woody stems of certain climbers are known to furnish
a measure of pure water when cut. In the eastern tropics rat-
tans are said to be an ever ready source of such liquid. Palm
sap is esteemed in many places for its potable sweet quality
either fresh or fermented, and that of certain species is regu-
larly employed as a source of sugar. In India the Wild Date
palm, Phoenix sylvestris Roxb., is commonly tapped by cut-
ting a cavity in the stem near the top, after clearing away the
leaves from the spot. The sap will collect in the cavity and, if
the edges are pared daily, will continue to flow and can be
collected for many weeks. If permitted to ferment, it quickly
becomes converted into “ taddy,” or fcrmenta.nan--cgn be pre-
vented or delayed by the use of lime and the sap boiled down
for palm sugar. The Black Sugar palm, drenga pinnata Mart.,
better known as A. saccharifera Labill, is a favorite source of
toddy or sugar in the East Indies -a.n‘d. the Philippines, Whe’t .
it grows about the villages rather than in the forest. The sap is
obtained from the stalk of the male dices, first bruised
somewhat by a gentle beating or malleting mPe‘ted over
several days. If the stalk is cut just above the branching point
and kept pared, the sap continues to dri forwct;lmfmmth&
cut surface and collects in joints of bambox tied mplﬂm :
%mpticd twice a day. Qi_t-'ﬁfnc?ﬂ _W!'“C-'or th’c? -”’gd‘-

eauv., is tapped in the same manner Ior the prEpEtarr =
palm wine. Tlla'us may be obtained also &om thecom,w d:g
fermenting the sap that Wdlﬂ"w fmm & c;: m@—ﬂn e
flowering spadix,-.-s't-ill'_enﬂmﬂﬁﬁlm_‘fﬂﬁiﬁ@?- S i
plﬁaliminary b‘nﬁ?in’g as':& gg?ggm L m‘;’@
tillation of the fermented sap from any Of <=
more potent liquor i_s.'dbﬁﬁﬁiﬁﬁ"@ﬂed mck L
* The most prolific source of palm sap for &
is offered by the Nipa palm whi
over vast swampy stretches

L




No. 78 "TROPICAL WOODS 33

reduced by pounding or rasping to the consistency of sawdust.
This is churned up repeatedly with water and the starch al-

3 TROPICAL WOODS - Nogs
3 : ilippine Archipelago. This is the pmnate..
Australia and the Phi (igr;;m A vhome, il

leaved palm with un S lowed to settle, to be gathered d hed or passed
. hatch. Its fruit is formed in large heads 8 e P ©110 T RRSICd of passe

:.lh(,“? £ i; S::: o ;2; ?y; erect stalks two or three feet tall, - through sieves ”unul sufficiently clean. Locally this palm

e gy sl 7 s Sl L g e i o o

familiar agglutinated grains produced by passing the mass of
damp starch through sieves and drying the resulting grains in
hot pans under constant stirring. The polished “pearl” sago
may be produced by a process of shaking the glutinous mass
in a kind of hammock to break it up into small round grains
as it dries.

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

tinuous flow of one or two liters of sap per day. No climbing is
required for the operation and th_c collected liquid ;::m gen-
erally be transported by water. This source of alcohol has bE_:!'.i_I_,a: -
exploited on a large scale in a few places by ‘d1st:|ller|§s P
ated in connection with sugar mills, otherwise idle bg:tw_ee_;;; .
harvests. The potentialities of the Nipa swamps for alc‘ohﬁ_i
production has been emphasized by the Philippine Bureau o
Science. e
The large and handsome pinnate palm, Fubaea spectabiliss
H.B.K., the only palm native to Chile and formerly plentifuly
is becoming scarce since it was first described by Molina, and
is said to be on the way to complete extermination as a results
of destructive methods of tapping for syrup production. Thes
Indian or native woodsman in tropical countries rarely hesi=
tates to fell a tree for its fruit or other product. It is therefores
e i o
not surprising that the regular procedure for obtaining palms
wine from the Coyol palm, A¢crocomia, of southern Mexico, 1599
to chop down the tree and cut a large hole in the trunk in
which the sap will gather and ferment. Sugar made by boiling.’:'l.
down palm sap is generally poured in moulds to crystallize and’
harden. It usually appears in the local markets in the form of

Veomms Wax

One of the important mtﬁkabm;;im lmgequannnes
from certain palms is vegetable wax. I "';_-w.-_a;natural,___; l, very
special product of the metabolism of innumerable plants,
usually produced as a thin external film covering thecplder-
mis of green parts of the plant. In xer ytes, such as Cact
and some Euphorbs, the wax film doubtl
tive aid in reducing surface evap

cakes or bars wrapped in palm or banana leaves. 'y varying qua’nti‘ties by the leave: o vand
acteristically inhabit dry, warm,
PaLM Starch regions.

Many palms, especially those that flower and fruit only at |}
maturity, accumulate starch in the parenchyma of the stems
In the so-called Sago palms, Metroxylon sagus Rottb, and the
._Rmntwhat samgller M. Rumphii Mart,, the starch accm;mulata'éﬁﬁ
in a palm during ten or fifteen years of its life befor .

begins may amount to several hundred pounds or

The best known and cconomically most important vege-
table wax is that of the Carnatba palm, Copernicid vz

Mart., of northeastern an'h e arwar i
shaped leaves are heavily
abundant in the young
its leaves are cut and 2

e ﬂowerinj:'é

man): killos_or‘ more. It is obtained by felling the ::':Ena:o dry, the wax film becam
1 proper time. Sometimes a test hole is bored in the stem. The form of fine flakes by shaki

cortex of the felled trunk is re
| s removed from the u half and
then all the soft woody and starchy tissue is chipgcpgraw:;.l; ::

beating it, This is generally dont |
shed to prevent the wind frc
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\‘-
vessels or form patches and bands visible under the lens. The -
pits in septate fibers are simple or provided with only narrow
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b. Rays 1-5 (7) cells wide. Scalariform plates (if present) not long. 10
10 a. Vessels with fine spirals; perforations multiple in part. Paren-

g i deres in some instances the associated fibers chyina Very Spa¥sEl NGl vae v o us i 2 s Oxydendrum (Ericaceae).
» ‘(\1'5*’71] borde: 3 ¥ .sun?e S I chambered tallif. b, Vessels without spiral thickenings; perforations all simple.
have distinctly bordered pits. Finely chambered crystaihif= Parenchvina Fovioiii X
i e ertan Polyaobacese) are not e yma reticulate. .. ............... R Terrerary
erous fibers (e.g., in CEFain ROYE ¥4 11 a. Ripple marks present, but irregular. Uniseriate rays few. Fibers
distinguishabie from crystalliferous parenchyma strands, but ehin walledl,, RIS, . . o010 ol dus Dicraspidia (Elacocarpaceac).
when macerated the fiber remains whole while the strand b. Ripple marks absent. Uniseriate rays numerous. Fibers very
d ites into its short cellular components. : thick-walled. . ... N A e R oy e Ouratea (Ochnaceac).
\merican woods with some or all of the fibers septate were 12 a. Septate fibers in parenchyma-like arrangement.............. 13
found in 280 genera of 52 families. Only 142 of these genera b. Septate fibers not so arranged. .. .......ooiiiieen 23
arc named in this key, mainly because of the present difficulty 13 a. Rays heterogeneous, '”“""17 decidedly 80. .....onieinnnnnnse :;
of separating closely related members of such families as b. say’ hm,‘wd:rnw{w """"""""""""""" 3
HNacourtiaceae. Lauraceae . : centric tracheids present. .. ... oo iiiiiiiiiaes
Flacourtiaceae, Lauraceae, Leguminosae, Melastomaceae, i theids e A 1< 16

Moraceae, Myrsinaceae, Rubiaceae, Verbenaceae, and Vio-
laceae. )

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

b. Vessels without spiral thickenings. Latex tubes and gum cysts
F o R A RPN S O Rourea (Connaraceae).

16 a. Parenchyma-like fibers diffuse in ground mass of thick-walled

XIII. WOODS WITH SEPTATE FIBERS

1 8. Vessels virtuall

b. Vessels not s

2 a. Inc - non-septate fibers. Vessel pits not vestured. . . . Marila (Guttiferac).
o Py .Hippocrateat‘.‘eacé b. Pm-:e’cj:yma-]ikc fibers variously aggregated. Vessel pits ves- -
Se - T o, [ SR SR S ot B S XA P DRSS
1. S¢ na-like arrangement 4 : ted into patches or ir-
RS u 17 a. Parenchyma-like fibers loosely aggregated 1 P
Rs ged; . o ¢ canieianie s o RS 9 7 z;nnds with large interstitial spaces. .. .. ... Melastomaceae.
4.5 Ra nd conspicuous. Septate fibers in reticu- b. Parenchyma-like fibers not so arranged. . . ...cioeervneaee s 18
e ADMORAPTRRR LS U SOy 5 nalike fibers in numerous, narrow, concentric bands.
) b. E . i conspicuous, Septate fibers in bands.. 6 18 a. Parenchyma-like Gingrea (Lythraceae).
5 & Tores up to medium-sized; not distinct without lens, Parenchymad.like fibers in vasicentric to ali ATADgRIIpt,
bR s o A Hemiangium (Hippocrateaceae). B Lafoensia (Lythraceac).
< s ‘ostly large and distinct . . . . Hippocratea (Hippocrateaceae), y aiks t; 80-go per inch. Vessel pits vestured.
b a. Vessels with oval, scalariform, several-barred perforation plates. e Hipplean ; Poeppigia (Lﬁman
b. Vessels with exclusively simple perforatins o 72" f-Cdasrraceaﬂ?- by Ripple sPRELEIERCT e sherpits i R L
7 4. Rays all uniseni SN

ate or biseriate, Vessels with fine spirals,

fiferous parenchyma strands numerous. Vessel pits not.
b m Pmdiyma-l?d:z fibers in poorly defined bands.

b. Rays wider. Vessels without spiral hi fu“"”"’”“““ (Celastraceae), is Vessel pi dmumdwm (S'Phdm:)l
b Rays wider. Vessels spiral thickenings. ., . . . nds absent. Vessel pits vestured . ...
8 a. Pores irregularly distributed, Vasicentric * 38 b. C;—yaulhfmus 9

tracheids absent,

Maytenus (Celastraceae).

ric tracheids common,

o el . Alvaradoa (Simarubaceae).

: almost all very wide. Vessels with exceptionally | fi
varred, scalariform perforation plates, s

V in rather sharpl - defined continuous or
. Parenchyma-like fibers in ra ¥ :
a1 a. Faren IR wavy bands. .. Physocalymma {l..srthrm':t-.m;)2

:ed' ‘nnoorilvdenned DANGS . « « s v o e prsies
b, ll:larcnzgynwlika fibers in poorly defined bands........
22 a, Fibers all abundantly septate; those in ban y , : -

- not finely chambered; those in
b. Fibers rather sparitgl o more loosely sggregated than the

B ko : . .
b, Pores in radial or diagonal chains, Vasicent

Hedyosmum (Chloran thacene).
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oilibie | R s Capparis (Capparidaceae), with dark laminations or streaks varying in width and regularity.
; ; . Loxopterygium (Anacardiaceae).
a. Gum ducts present in some of the TRyRi L Lk L), o oL SRy 24 ) .
b. Radisl utn ducts 8bSeE: .+ < .\-4 dnuniieamslsas o - sxbmued 36 16 :. garcncl*':ymarencuia.;i .......... ot s i RO S e e o 37
5 I)uct-hcaring rays of the same shapr.' (tmg. SCCL) as the ‘othes . ?rcnc yma not reticulate. .. .. ... IR SO AIRAE 49
MUIISETIRLE FAYS. o o4 vs/e/nrinsn s oaliastonsntons i vees LY - X 37 a. R}pplc marks present; larger rays not storied. .....ocooiiannnn 38
b. Duct.bearing rays locally enlarged about ducts (tang. sect.). .. 28 \ b. Ripple marks absent.......... cqwnen s b o o LIV B e 41
¢ a. Vessel perforations multiple, at least in part. 38 a. Vessel-ray pitting COArse. . ..........ocoomeeee J AT 3G
_ _ Dendropanax, Didymopanax, Oreopanax (Araliaceae). b. Vessel-ray piting fine. . .. civvvicraraineiaann iiinaiaien 40
b. Vessel perforations all simple. . ......cooaiiiiiiiiiiiiae, . 26 39 a. Heartwood rich reddish brown; distinct.
a. Uniseriate rays numerous. Pores 3—9 per sq. mm. Bombacopsis (Bombacaceae).
SN Spondias (Anacardiaceae). b. Heartwood dull brown, merging into sapwood.
b. Uniseriate rays few. Pores 20-35 persq. mm.,............... 27 Bombax, Pachira (Bombacaceae).
a. Intervascular pitting fairly uniform; alternate. Rays 1-4 (5) 40 a. Pores frequently in multiples. Rays with very numerous sheath
CAllS WAL 510« < b v s R g e Bursera (Burseraceae). callss i Tenam e I b AR e . .Hampea (Pfombncaccad.
b. Intervascular pitting irregular; opposite to scalariform. Rays b. Pores infrequently in multiples. Rays with comparatively few
sometimes 6-8 cc_iia wide, SheAthCells, viin s oralias araive YT Ko . Dicraspidia ( Elneocarpaceae).
. ~ Didymopa nax, (-_)” opanax, Sciadodendron (Araliaceae). 41 a. Pores in distinctive diagonal, flame-like, or dendritic pattern. . 42
a. Vessel ]mrior;ltmnr multiple in part; scalariform plates with b. Pores not:so arranged .« ..o eusssomsrerhass st 43
AT T .. Campnosperma (Anacardiaceae). i i ch trands.
b. Vessel pertorations all s-implf:. PP RPMPRRAPC e ) IS '.1)9 v e Lﬂl‘sc b Pme“t BRI Grabowskia (Solanaccsc).
; l]i.:'\.;h 1_\3_0,-I:I!-:urc .'* ML (ANE: SECL)L ooy vinn oo arala BT 30 b. Oil cells absent. .. ....ccooivns Espadaca, Henaonia (SOI“'“W)'
; l!.-.a---ir‘hi f ‘\' :"I' \ ‘mﬂ SECt).u e wiiiiinis PR 32 43 a. Rays homogeneous or NEarly 80. .o v s evrennaanaraaes st 42
| ._113\:.,\-"()('1'.,"\: H.l"mm..u;tc or uniseriate and biseriate. Tyloses b. Rays decidedly heterogeneous. . .. .-..ocoomeenrsrrerominnss 4
< e bl f-»:.- :(:(wzr?;i;t::n .?,:rraga_\:rr_': (Burseraceae). 44 a. Rays 1-3 cells wide. Pores rather numerous. idium (Sapindaceas)
A LAY 4 or 5, cells wide. Tyloses ; Ak Thouinidium (Sapt .
a. Sol . redcish; untiorm or with dark streakii#eS g1 b. Rays uniseriate or partially biseriate. Pores very few. ........ 45
. Solitary pores 1-7 ume : 1 . . e = Jad H
ﬁ'-.m: tk:"rf;:_;;;rj C..aT.i_.s 4s numerous as the multiples. Wood of 45 a. Pores large. Vesfcl-ra;: pitting medium., ... Toulicia (Sapindaceae).
; i CuthDg Ao the grain. b. Pores up to medium-sized. Vessel-ray pitting fine. ]
B Bk e ok Schinopsis (Anacardiaceae) Pseudima (Sapindaceac).
. SOUITATY s 1 . - A - e A . /
iz m.“it xcrus:i?m'\g:i:'r than the mult‘.plcs,_\\ond not diffi- 46 a Vessel-ray pitting fine. Vessel pits vestured. . B e 47
a. Ductless rays 1-6, mo :1 W) 1‘]. - sowion (AnsctiE fic{Vemel Ry pering Yery SR e b vumr:’ ‘,;8
- eSS h ), MOStly 4 or &, ™ ’ A . e F L] jaceae).
T Ry o Widcf:i?_\fxdc.]m’n.ma (Julianiaceae). 47 . Pores frequently in small muluﬂ?ﬁ ........ Gg:::::f: {(Rﬂ :mc}.
a. Parenchyma sparingly vasicentric and loc -li ..... ﬂ ......... 33 b. Pores infrequently in mntact; ;n Y oiea ; pl Ochn
finely terminal. Fiber walle thi ally confiuent; also . umerous. Perforations simpie.
b [’Z:C}m'hi-?;:'t-!;-r]»,-“-,;\r walls thzck.*i .. Metopium (Anacardiaceae) 48 a. Pores small; very n Caryocar (meme}_
3 nchy very sparse; not confluent or terminal. Fib X ; Perforations multiple in part.
medium to thin . Fiber walls b. Pores large in part; rather few. Perfor .
1 2R T T e PR G S / : Belangera (Cunoniaceac).
o iizz‘;hfnuz i_"-'_lrn-"i‘i- mm.; in ul!l_';ﬁform arrangement. Vessels W.il]‘.l. 4 Rays large and conspicuous, at least in part. ...+ T éo
: ls. ts inconspicuous, Heartwood dull re 49 a. Ra X st s ... b9
b. P f; u.S'r;:':jr.;.f (Anacardi b. Rays not large and mmplcu;lm' thou_g;::un i
1. Pores 6-1¢ per sq ol : . $ cardiac Y, : . ma pre: :
e ».njﬁ-:lr l;li,:;na?ui)m :Alrmform arrangement, \-'erlsclsﬂc) o a. Strands of unlignified paren ¥ pM]TfUW"?‘) Urera (Urncaceac)o
e, drgts * ings, Duc 1
exudations. Wood lustrous. . . . . ?_?énsmcl‘sﬁus because of dark b. Strands of unlignified pmchyma abscfnt. LY et ics M X mce::
;:, :)urru »n.‘.aill‘ Heartwood pinkish., , . Tﬂpt‘.r.:'m f.\ d i 35 st 4 BavS with aggregates of t]ﬁn-wl“ﬂl resinous cells . . . . Myrsi s‘;
U, Fores medium-sized in ns e L Anac = 1 sy SR g MR NN U A
um-sized in part. Heartwood brown or reddish b‘;m:::cat} b. Rays without such aggregates
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a. Perforations all multiple
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. Open radial channels present. ....ovusemoneneereness Cactaceae,™
. Open radial channels absent. . ........ e S e 53

. Late-wood pores in ulmiform arrangement. ... ..........covs 54
. Late-wood pores not so arranged .. ... ST e SN e 55
. Vessels with spirals; perforations simple. Rays homogencous or

B L Pl A A P s Berberis (Berberidaceae).

. Vessels without spirals; perforations multiple. Larger rays with

complete multiseriate sheath of upright or square cells. y
Ribes (Grossulariaceae).

. Parenchyma aliform and confluent into irregular broken and

anastomosing bands.......... Castilla, Olmedioperebea (Moraceae).

. Parenchyma otherwise (or absent) .. ... . ..o ciiaiinaan 56

Raphides in some of the ray cells. . .. ....ooh o viinriiins 578

o Raphides-abssht, . ..o coinvinaare s e bilde L EE TR 58
. Pores distinctly 2-sized, the small ones flattened in radial rows.

Rays up to 15 cells wide; nearly homogeneous. . . . ¥itis (Vitaceae),

. Pores not distinctly 2-sized. Rays up to 8 cells wide; decidedly

heterogeneous. . ... ..

.. Marcgravia (Marcgraviaceae).

b. Perforations exclusively or predominantly simple............ 61

. Intervascular pitting long-scalariform .
. Intervascular pitting alternate. ... ..

. Rays virtually all multseriate. . e AL 6
. Rays not all multiseriate e

. Rays heterogeneous. Vessel pits not yestured

- Intervascular pitting medium o coarse; vessel-r

a. Pores crowded by the ra

. Intervascular pitting coarse, typically scalariform. Rays some-

times 15 cells wide. Parenchyma sparingly diffuse.
Mollinedia (Monimiaceae).

. Intervascular pitting rather fine, rarely scalariform. Rays infre-

quently up to 8 cells wide, Parenchyma apparently absent.... 6o

. Pores radially arranged because of the close spacing of the rays.

Carpotroche (Flacourtiaceae).

» Pores not in distinct radial arrangement, the rays being more

widely spaced. . ................ Am;phirrox, Rinorea (Violaceae).

\:csscls with sp]ralf,' ...................... Boldea (Monimiaceae),
Viessels without Sparalsion s 0 Lol D i e i 62

+ Rays homogeneous or nearly so. Vessel pits vestured.

Symmeria (Polygonaceae).
........ Myrsinaceae.

ay pitting tend-
sesseoni, Vernonia (Compositae).
pitting fine to very fine. .. 66

ys into long rows or series. Cry,
mon to abundant in the rays. Tl

Casearia, Hecatostemon,

ing to scalariform

Ryania (Flacourtiaceae).
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b. Pores not in distinct radial arrangement. Rays less numerous;
crystalsifowor abasnteISIIL i Wb L e s SRS S T 67

67 a. Broad rays with many procumbent cells, rounded on ¥ing. sect.
Vessel pits vestured.......... Elacagia, Ferdinandusa (Rubiaceac).
b. All rays coarse-celled, without distinctly procumbent cells. ... 68
68 a. Ray cells all flattened hexagonal (tang. sect.). Vessel pits ves-
taved i e i RN S i e Coussarea (Bublaceac).
b. Ray cells not all flattened hexagonal (tang. sect.). Vessel pits not
VEsthred LTI, o i e el Eupatorium (Compositae).
69 a. Intervascular pitting opposite or scalariform. ... uvniseniin 70
b. Intervascular pitting typically alternate. ... cooovcoreeecons g0
70 &, Scalariform perforation plates present, at least in part, and not
confined to the smallest vessels. ... .oooooioiiiaiiiannna-n 71
b, Scalariform perforation plates absent or confined to the smallest -
R e S S A S RO e
71 2y Tanniniferous tubes common in rays. (See Key VI, mg;; :i.;'t)icaceae
b. Tanniniferous tubes absent. .. .. ..i.uiuuesmnamien e 72
72 a. Vessels with spirals. Woods more or less ring-POroUS . . . v v -« 73
b. Vessels without spirals. Woods diffuse-porous. ........coooev 75

73 a. Vessel spirals fine and inconspicuous. Small late-wood pores

i iples. Scalariform plates few. !
i G G F Arctostaphylos (Ericaceae).

b. Vessel spirals rather coarse and very distinct. Late-wood pores
mostly in multiples. Scalariform plates few tomany.......oes 74

" 74 a. Late-wood pores often in long multiples, with distinct tendency

to form wavy bands........... Azara microphylla (F lacourtiaceae).

i 1 ithout definite tangential
: Eri;:::l:ihgons.‘.n. small mﬂlﬂpicﬁ. m & 011 ... Arbutus (Ericaceae).

5 a. Rays typically URISGERLS. - o» e oo oo BrUNEAIE ASHRETER
; b. Rays often 3 or 4 (5) cells wide. St e L
76 a. Pores rarely, if ever, in long n'mlnples ............ e z

b. Pores frequently in long multiples. o.oooevane e i,;;“
77 a. Growth rings well-defined. Rays up to 3o cells high; pr;imuninme}
cells long. Fibers sparingly septate. ... .. .Laurelia ( o;o g
b, Growth rings absent or poorly defined. Rays often over I e
- high; procambent cells short. Mibers abundantly septate, Violaceac.
78 a. Pores in long multiples much ﬁntmeffr?:gﬁ:},:}aia o SRR

- 1 fattened. . .ovoocen s e
b. Pores in long multiples not much ; : e
79 a. Ray crystals mostly in vertical pairs of H“?:?;L ‘E;lll:' m‘::me)_
perforations predominantly ssmple-‘-r---l- ‘:fmtions Al
b. Ray crystals of general occurrence. Vessel Pe predo

............. 8o
nantly multiple . . ..« ovvie b VLR
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8o a. Growth rings terminated by band of flattened fibers.
Hasseltiopsis (Flacourti

b. Growth rings poorly defined. . . . .. Tefmr.&y!ncﬁm: EF lacoﬁ::gﬁ:‘:;-
81 a, Ring-porous ornearly 0. ... ..cuuunniisesamsvnns B 5
b. Diffuse-porous, though with pores sometimes dccrea‘si}; : msiu 9
during a season’s growth ¥

82 a. Pore ring multiseriate; late-wood pores in clusters with tenden
t;\, d;jagon_:tl or tangential arrangement, Parenchyma rathg
: ?inumr];r;rli:;::lv vf*(]md. coveveven. .. Aralia spinosa (Araliaceae),

S .i_‘c. a'rrc-wood pores in small scattered multiples.

enchyma sparingly paratracheal. . . ., Pseudopanax (Araliaceae).

O . rel i o *F
83 a. Intervascular pitting uniformly long-scalariform (See Key VIII
gl '\}h‘ll o y i ! ;
b, oI e e e R .. .Guttiferae.

: ascular pitting opposite, at least in part
84 a. Vessels with fine spirals
b. Vessels without spirals

............... 84
............ Olmediella (Flacourtiaceae).
_____ 8%

1c n » N ~ :
35 . Rays 1 or 2 (3) cells wide and less than 50

. ;:__m.T]}_ SR TR cells high; not dis-

D. {“,\ frf_- UL’IH] ryora p seasls AT Bwaise pweeles wpoa Sy e s 86
d'-.s:,'mc;}? :’.~.\;'113d: : },r_ . to-r_r'rtorc ) cells wide and over 50 cells high;

66 e Procrihl T L e S AR 8

rocumt e 1 fini
sent cells numerous in definite strata in multiseriate rays

Crinadendron (Elacocarpaceae).

b. Procumbent ray cel
Procumbent ray cells few; not definitely stratified

87 a. Pores often Vallea (Elaeocarpaceae).

' in long multiples
ot d ples. Procumbent ray cells few; not in

b. Pores not in long ""ll;E.Ti}lﬂ-g;,: P ............................ 88

: definite strata in multiseriate rays
88 a. Pores thin

-walled, angular, Density low, TR 89

;]rf.src-rrﬁa (Elacoca rpaceae).
ikt i . Lindackeria (Flac i
g d::;sc:{:..ahll. Rays frequently over s cells wide: e
. i sheath cells common, . . | S!o;v{:r:?[inem s
\Elacocarpacene),

b. Pores medium-si :
¢ -sized. Rays
cumbent cells large; shc:? infrequently over 4 cells wide: pro-

b. Pores thick-walled, rounded. Density hi

h cells absent or few,

90 ;. t’uss:l pits very small (not over 41) b (Gt sloracs
: 2 RFSSCI Pits not very small, somerimés' largc ................. g1
91 & Ripple marks present. ... . o Clttereees o
b. Ripple marks absene. ., ..Ut Swietenia (Meliaceae)
92 a. Ring-porous i e er e i (sl q
S et I R bl v e G DI R .. ¢

b, Difsc-potons 0k o A Auxemma {Boraginaceaz .
93 8. Vessels withapirall., ... . o). ik 9.'1.

...... 94
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94 a. Parenchyma in concentricbands. . ......ooocoiaeriniaiee 95
b. Parenchyma sparse or absent; not in concentric bands. ....... g8
g5 a. Parenchyma bands within the growth ring and not terminal (or
initial) only; definitely associated with the pores. Guarea ( Meliaceae).
b. Parenchyma bands terminal (or initial), though sometimes
doubled or tripled; typically apotracheal.......... ieaaayeneis e
g6 a. Parenchyma bands wide; coarse-celled. Pores large in part. Rays
1-¢ cells wide; heterogeneous. .. .. .- Carapa, Swictenia (Meliaceae).
b. Parenchyma bands narrow; fine-celled. Pores small, Rays 1 or 2
(3) cells wide; homogeneous or Nearly $0. . <o iianranunienias 97
g7 a Raphides present in enlarged parenchyma cells. Raputia (Rutaceac).
b. Raphides absent. .. ..........c.- Cupania, Exothea (Sapindaceac).
98 a. Septate fibers limited to immediate vicinity of vessels........ 99
b, Septate fibers of general OCCUITENCE. . ..o oo oecenre i it 00 e 101

.ay! ells wide and less than 35 cells high. Pores
G ﬁgu:n::z:d(ﬁ e TR Wallscea (Ochnaceae).

b. Rays 1-4 (7) cells wide and up to 6o or more cells high. .. ... 100

: i ¢. Vessel-ray pitting unilaterally compound.
100 a. Pores large in part. Vessel-ray pitang T e

- te. Vessel-ray pitting not unilaterally com-
b. Pores small to minute y pitting e

_ Rays mostly uniseriate and low; occasionally biseriate. ....... 102

i ?:. Ra§5 often};.—.; (7) cells wide and up to 60 (100) cells high. ... 104
102 a. Fibers frequently crystalliferous. . ... Podapterss (Polygonaceae).
b. Fibers not crystalliferons. . oo pusiiemecnesemememn st 103

y ly in radial multiples and rows.
it e B:fopefm::, Pachystachys (Acanthaceae).

Stenosolen (Apocynaceac).

103 a.

b, Pores very small; mostly solitary.......- '
104 a. Parenchyma sparingly paratracheal and diffuse, . . oooe e Rubmcel:a.;.
b. Parenchyma eIl RBBENEL o' va Shaswa o e pr RS I 5

Marginal ray cells usually procumbent; interspersed rows of

100 on radial section, circular on tangential) com-

Ir::;g:: G S S e Gymmopodium {Polygonaceaecilé
............. o : ppcee
b. Marginal ray cells square or UPHEL. Lo amsneerte s Rad l
106 a. Marginal ray cells in part distended, resembling ol cells. m. s
1§ COMMON &+ < oo v te oo IS e
b. gi?:::ded ray cells and radial channels absent. .. . - s 10

i he rays.
107 a, Latex tubes presentin some 35‘;‘;;::3: Stemmadenia (Apocynaceac).

sia, Tabernaemontand (Apocynnaeac}.
b. Latex tubes absent. . , Bonafousia, iR

- . » 4 !ocm!‘ .
108 a. Multiseriate rays with definite stratd of P s 4 os JBimcourtiaccac.

not distinctive. . ..o oco el ol “ oally all square or up-
b P_dlﬁs l'li?tstielf;?:::jy i “nswm ;ig:'amuia (Simnrubaceae}.
right. 1a
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109 a. Vessel-ray pitting coarse to very coarse, at least in part....... 110
" b. Vessel-ray pitting rather fine tomedium. . ... ... ... ... 18§

110 a. Perforations all multiple, the plates scalariform, reticulate, or

118

11g

120

123 . Rays 1 or 2 cells wide

foraminate

<« . Meliosma, Ophyocaryon (Sabiaceae).

b. Perforations exclusively or predominantly simple......... ... 111

a. Latex tubes presentin someoftherays... ... ... ... .. ... 112

b, Latex tubesabsent. . ... oo R e 113
Vertically elongated gum cysts present. Rays 1 or 2 cells wide.

Crestidium (Connaraceae),

b. Gum cysts absent. Rays up to 5 (or more) cells wide . . . . Moraceae.

- Oil cells present in rays or parenchyma or both. . .. .. .. Lauraceae,

b. Oil cells absent AR D g 37 e e D 114

Vessel pitsiwiatoted. . ..o o U0 L R 11§

b, Vesscl hits DOt vastured. . ... , .. sihin s b s SR 116

+ Vessel-ray pitting distinctly 2-sized: fine and coarse. Intervascu-
lar pretingiine civ 0 (Malpighiaceae),

b. Vessel-ray pitting variable, but not distinctly 2-sized. Intervascu-
lar pitting coarse, . . <<+« .. Fuchsia, Jussiaea (Onagraceae).

. Ray cells very irregular in size, form, and arrangement (tang.

sect.); sheath cells common. Vessels apparently without tyloses.
Acanthaceae.

but in fairly definite arrange-

Tyloses usually abundant in

....... 117

b, Ray cells often variable in size,
ment; sheath cells uncommon.
heartwood

a. Ray pits to vessels in
shaped

o very large, round to oval,
Anacardiaceae, Burseraceae,

_ e .. Verbenaceae,
. Ray pits to vessels large t

a. Vessel pits vestured .

! | SR T LT EI = e T e o S\ Nt 11
b. Vessel pits not vestured . R G C e ala 122
a. Rays homogeneous or nearly so. o R 120
b. Rays definitely heterogeneous. . . . rc s ; 121

. ‘123
a. Paratracheal parenchyma very BPRAYSEL Y iy 121
b, Paratracheal parenchyma abundant. . ..... .. W 122
a

- Diffuse crystalliferous parenchyma strands numerous,

: . Caccoloba, Neomillspaughia (Polygon
. Diffuse crystalliferous parenchyma strands replaced byﬂt{in:l‘;mc}.
chambered crystalliferous wood fibers Ruprechtia [Pnl}'gonaccnc)

. Diffuse crystalliferous parenchyma strands common, Uniseriate
Fays numerous .

: (AR el v e ) T I i

b. Diffuse crystalliferous parenchyma strands absent or fc:g.u{,?r::tmn.
SEFRESDRYS mirequene, . | TGRT R R Cratacva (Capparidaccac)

and up to 25 cells high

b. Rays 1-4 (6) cells wide and up to 40 (80) cclE h:gh ---------- o

No. 78 TROPICAL WOODS 45
. . Adenaria (Lythraceae).
124 a. Parenchyma apparently absent.......... .yt
ly paratrachael, and in (-il use
3 r:;’r:::ﬁ;},mma t:rtrﬂndsmm]’ .B‘p mnsy P ...... Spachea (Malpighiaceae).

isti i i ic, short aliform,

125 a. Pores distinctly 2-sized. Parenchyma vasicentric, 2

) i t; diffuse crystalliferous strands common.
s woEiR SR B;m'smg, Banistersopsis (Ma]g:gh:aceac).

b. Pores not distinctly 2-sized. Parenchyma sparse; crystalliferous

strands few . ... Byrsonima, Lophanthera (Malpighiaccar;)-;
............. :
26 a. Rays homogeneous or nearly so....... e R S
; b. Ra?s definitely heterogeneous, at lc:.st-m PARE. s coomomear 132
ipp ar.
127 a. Ripple marks present, though usually 1rrcguleHJm (Bignoniaccae}s.
......... 12
b. Ripple marks absent. .. .....oooovuiisiimarinies -
: confluent into bands. . ........ RETCERID sieye
i : gﬂ:ﬂiﬁﬁ: i:nrrowly vasicentric and sometimes terminal; not N
R A N S S s
(l;onﬂu;l:tr:zn:;m:dn NArrow . .. - . Tabebuia stenocalys (Blgnoma;ene).
i i‘b- P:zzch;ma bands coarse, composing a third or more of groun s
130 2. l;:;ssll' ur 2 (3) cclls mchorcs small...... Talisia (Sapindaceac).

i in part; more
b. Raya s (msly -4) el wide B0 s Gapidacess
131 a ?{ra;:s a;ln:f::iizriate ............ Matayba, Ungnadia (Sapindaceae).
PR p;)ritrmapuryx, Dodonaea, Thouinia (Sapmd.nceae;
132. a. Oil cells present in some of the rays ,.... Um&eﬂubnf:‘ (Laura::e::?3 3
b. Oil cells absent. . ........ s e RIS TERRL
133 a. Small vessels (fibriform) with spiral thzcl:::‘m PO,
IS, < v esasssnsaasnasnsnpianee I
b. Vmclswithoutspinltls_ickemln.gs.:“.t;.............. """"" lg;
chyma abundant; in multiseri bands, S ok R
134 :, gﬁdﬂa sparse; sometimes @drtm:: motﬁys 45
A wpmc:ll}zl]ung!: .Cl'Y ........ Cedrela (Meliaceae).

b, Parenchyma bands within the growth ring; crystals absent or

3 lls high.
uncommon. Rays 1 or 2 (3) cells wide and 15 {Jcoa)&::fca (Meliaceae).

_Pelliciera (Theaceae).
136 a. Rays all uniseriate, . .coooueerce Dk i:: ,‘flf ....... e
: b. Rays in part 2 o 3, Sometimes 4 OF 5 ¢ hexagonal (tang.
137 & RJ cells procumbent in part; not fattened hexagony

........ V1'::'bf:l‘lr‘:.:.:c:m.'.é
................... Sisor
b. sl{:;)cclls all square or u?right; ﬂat;e;::i i;umﬁtﬂ 15:;;. ;:ge ;
138 a. Raysd :;r}‘ high; raphides 'wrfe.....Scurouth(’Marcgr:E:;ae).
crowded. . .. ... ansnnns e
¢ RE: not..v:g *:-Fthé: g YNoranm (Marcgraviaceac).
medium-sized;
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CURRENT LITERATURE

The plant life of Cuba. By Wirriam Serrriz. Ecological
Vlonographs 13 4: 375-426; 64 text figs.; October 1943.
“The progress of ecology has been that common to every

science: first the recording of obvious and general facts, then

the .:.-._'.-_-rs-fl analysis of local conditions, and, finally e;cperi-

mental work. The ecology of Cuba has not yet reached a

completion of rhc‘hr'sr stage, and until this is done detailed re-

search cannot be fitted into a general scheme. The present sur-

5 f the \i-cf_{utun{m of Cuba is primarily a geographical one

t is offered not only for its own intrinsic ]

e .T!-L;!,It own intrinsic value, but as a back-

No. 78

mc

| It is the writer's hope that physiological and ecological
studies in the tropics will greatly increase. Both of th{:qcchi-
i c!(|=‘ are based on studies done primarily in temperate‘ e';pe-
cially north temperate, countries., . . . Plant succession and

P-x:ril.thm \El['L‘ as n'_:al in the 'tropics as in the north.
e s need not come into the picture. The general rule
I :.I\‘-r_-:t?;:f.,j“:;":i-m:q&-‘{:c»cws'w”h few Iindliv‘iduals of each in
,-:(,,-},g»,__" species with many individuals of each in
l‘h}:; vegetation of Cuba has been divided into nine major
5 5;\-3::1; Fa(';!c::rl _i ?‘e:lséeft._g. Fhrcker: 4. Limestones.
£ Dy ,3,'1',l.l_u, .(.I s. 7. Communities and guilds.
S. Fores pine vegetation. To these a final chapter has
Doy added on Maisi, at which locality there are, withi "
“.:..,;l...;.w.:lth‘ Tt Li!xr:anq from coast to mountain rr}}‘\ ﬁl\-{_-;:;i A
_\Ii‘-;"-:,\ :}1}:::_’i‘tm\::r]m:r‘ a;;d ?ach t}'pica_] ofa parr‘qr' Cu b;_
'i':‘_' E‘r]anr associations r.lt.' zﬁl Sib;&ff‘r‘-"': s e

1 }J}hrl_-’l\\ r;.r.f.rr aldhc:rcﬁ wholly to his own experiences in Cul

ugh this plan leaves some regions unmentioned Wi

] + 1
Icatures s 1 1 A no m
:s of the island’s vegetation are undescribed. “gy ::.qur
i - ouch 1s

the purpose of this monograph depi
e py this ph, to depict t
Cuba’s plant life, not to detail i’t." E " ESTAR

A{ ]

New Y!'rk Botani i
) nical Gard 221 1;
plate; April 1943. en) 22: 1: g-10, 125 1 colored

T
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This species, commonly known as Sweetwood, a rather
small tree native to Florida, Yucatan, and the West Indies, is
fully described and illustrated.

Exploracién boténica de la Barranca de Tolantongo. By
LapisLao Paray. Bol. Soc. Bot, México ( México, D. F.) 1:
2-7; 4 text figs.; January 1944
An interesting account of a 4-day visit to the Barranca de

Tolantongo, a xerophytic region about 50 kilometers north-

east of Ixmiquilpan, Hidalgo, Mexico. Among the trees and

shrubs for which vernacular names were recorded are: Crista-
lillo, Vallesia glabra (Apocynaceae); Guayacén, Helietta par-
vifolia (Rutaceae); Manto de Coyote, Morkillia mexicana

(Zygophyllaceae); and Olote, Hoverdenia speciosa (Acantha-

ceae).

Studies of Central American plants, IV. By PauL C. StanND-
LEy-and JuLiaN A. STEYERMARK. Bot. Ser. Field Museum
(Chicago) 23: 2: 31-109; Feb. 14, 1944.

« Almost all the new species described on the following pages
are Guatemalan and were discovered during the four botani-
cal expeditions to that country conducted on behalf of Field
Museum of Natural History by the authors. The paper in-
cludes a few nomenclatorial changes found necessary in the
course of preparation of the Flora of Guatemala, manuscript

of which is now well advanced.”

El hule y nuestra flora. By Jos£ Ianacio Acurras G. Revista
Agricola (Guatemala) 203 1012 19-33; Oct.—Dec. 1943-
An annotated list of the latex-yielding trees and shrubs

growing in Guatemala. They represent 16 genera of four

families, namely, Moraceae (3), Apocynaceac (4), Euphorbia-

ceae (4), and Sapotacea¢ (5)-

Por los predios de 1a flora regional. By H. DAN!EL.ﬁMedellin,
Colombia, Nov. 1943. Pp: 153 634 x 9¥4; § text hgs.
f Colombian

An annotated list of 53 species of 17 genera o \
Melastomaceae, mostly native © the Department of Medellin
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and all represented in the herbarium of the Colegio de San

Joseé.

Caldasia. Boletin del Instituto de Ciencias Naturales de la
Universidad Nacional de Colombia, Bogotd. No. g, Jan. 6
' 3

Plantae colombianae, V'I.C‘I;::::;;ag;mnican 3 ¥
e S5 ) YR S
diversas obabrusiieates 'T;P.H'::?E‘ Jiyfztlgat]:}onibus generis Herrania
A check list of the Colombian\‘andlﬁ.];r;esurfég C‘;lRom%L:: IEULTESI
- H}? \t\)lgz, by Leox Camm:r.‘ actaceae (pp.
PRACMACCASTIRAR Vel oriticae colfmisimar, M APReS =3 0ok by ERCR
Z;“" 2 {f ‘i‘_‘::"'" from Colombia and Venezuela (pp. 363-366), by
Car ?
T BT P S 47
373}, by Armanpo [)l.‘-GAN:.x Swonimo de Belmeilc Kacsion hpp 375

Nuevas nociones sobre el 7
S ot B genero Ficus en Colombia, II (pp. 375-386), by

Palmas nuevas iti i
s o criticas colombianas (pp. 387-395; 2 figs.), by ARMANDO

Bl aui §
f?alii;:ﬁ; uB olliwo del paramo u olivo de los Incas, Buddleia
il i ‘fa'n;.. Loganiaceae. By M. Acosta Soifs
S “».“}" y Bcuador) 3: 11g-125; December 1943 ‘

¢ Quishuar is a little tree rarely 15 feet high of ;‘nmmnn

occurrence 1n the par: . of
occurrence in the piramos of Ecuador where it frequent]
ms thi 1S, arlyv times r : i
e Tr}1 early times the Incas preferred its wood f :
« in 0O} 1T 5 : d .
! - ieir idols which were lavishly adorned a“&;
) n

burned during the fiestas of the R

i Wy | aimi. Present i : ¢
the péramos and soma resent inhabitants of

use 1ht_' “’f]lj(] n (f()l']"itli:lr‘[h{.' Inr{:randinc‘s‘err]en]cntﬁ Ilkc h
e e ia G ction because of its great strength
i mw”"”T;;_lICIr:,ET_?:':u1cc to decay and insects, It abl‘;o
s e ¢ author recommends the establish
dwonabi 1es of the trees in localities where thev do
aturally in order to extend the range of the *;;tic'du
species

vl h P.ll 1Mo in T.hl S 1 )]]l dddlti”“a[ 8] s W
L= AilNos o d 15 §L
- ¥
I. sOurces Uf Ood

ment
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Joosia pulcherrima, una nueva especie ecuatoriana de Rubi-
aceae. By Wirtiam CampseLL STEERE. Flora 3: 195-198;
December 1943.

The new species is a tree about 33 feet high and 10 inches in
diameter discavered by the author at an elevation of 2000~
2206 meters in Provincia de Napo Pastaza, Cantén Sucum-
| bios, Oriente, Ecuador. Because of its beautiful, jasmine-

scented, roseate flowers it is recommended for cultivation n

parks and gardens.

O pinho brasileiro. By Gasrio po NasciMento CECCATTO.
Pub. No. 850, Servigo de Informacio Agricola, Min. da
Agr., Rio de Janeiro, 1943 Pp. 39; 64 X 95 30 text figs.
A well illustrated account of the Parand P‘ine,.draumria

angustifolia, with particular reference to growing it in forest

plantations.

sobre a Piptadenia communis (‘ ‘jacare”).

i hes
Brevesinformacoe Rio de Janeiro, 1943

By Servico Florestal, Min. da Agr
Pp. 8; 634 x 93 4 text figs. . '
The Jacaréis a mimosaceous tree noted for its rapid growth
and ability to regenerate itself by sprouts, hence valuable for
planting for frewood. This leaflet (Servigo de Informacao
Agricola No. 15) describes the tree and how to grow it.
Porto.
2 do Brasil (castanho do Parﬁé). By HanNIBAL
: ?‘?Jb. No. 7, Servigo de Informagao Agricola, Min. da Agr.,
Rio de Janeiro, 1943 Pp. 121;1 6% 1:; 9 9 platz.essing L
An illustrated account of the collection, Pr , @
mer::]h;.ndising of Brazil n;lt‘s, the s::i:eo; t\:l:hiff; m$?;$
tia excelsa. These NUE . .
ttll;e;‘lﬁ?:e}gg‘tzes and Great Britain than in soudxer{[ Branl;
and the purpose of this pamphlet is to stimulate Jocal Interes
in this valuable product. :
gstria extrativa o Brasil.
Goma de mascar. Nova ind para e

' Instituto
o BoxpAR. Boletim No. 14, : : .
gg P?):ni:(:?Ewnomim da Bahia, 1943 Pp. 28;6 %93 8 figs
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b i

Calls attention to the large number of Sapotaceae and a fi
Apocynaceae c_>f Bahia, and of eastern Brazil in general tlfa‘:
deserye investigation as a potential source of chicle or chicl
equivalent. Some of these are well known as fruit trees i ]]3 i
?!az.l }cf Lucuma torta Mart., Ecclinusa ramifiora Il\?lar: —
g

nown on i
{)” orare :ﬁ:t!“ prac'tically or complgtel;u?l?;ag\:re:fgﬂgf
\HLGREN, Chicago Natural History Museum. o

Rasoniiasit -
eiifp;lig:?:gncte;:;r;ol.oglca de) botédnica y de patologia vegetal.
R % .Rquz._l.él._l. Rev. Asoc. Ing. Agr. (Montevideo
eI e |

..[-.{-L-[.;a}u:&;dn;n“ﬁrk- co'nsu:ts of a compilation of terms and

et ‘ufnm‘\l_ gnd phytopathology, according to

graphy cited, with some suggestions of the author.”

Euphorbia i
Clu\-‘tiea??flaarnighenmae: Fylaniions o colpiens
v, Lillog (R m?a?. By A. LourtEig and C. A O’ Dox-
SLL, L (1ucuman) g9: 77-172: g 3
plates; 1943. 9: 77-173; 21 text figs., 2 maps, 18
“In the pr o
Lo present revision th
Plull 1 ~ 3 Sy € author“ 4
Phyllanthus ¢ : : s study th
hot. Thew E;j-)r_i{cdmmpm, Cnidoscolus, ‘}’arrop!::a -med %{‘-/‘Inir_a
7 descr e ra et ! < =
varieties, 7. c'wt':: \Z‘:a?(’“, h‘i;l?;les‘ Jatropha Peim;mi and fw:O
Didechicribis s - viridifiora and 7. excis ;
h ampia stipulacea var. minor C'?'d 5 Var'-‘pu&ﬁ“m'
tubulosus var. triloba, Jatro; » Cnsdoscolus Lifgrenii, €
, Jatropha grossidentata, ¥ ribifolia i
. Var.

treviloba. a »
va, and Mantho :
: ‘ of multiflor . i
time in -%rgcméua_" iflora are mentioned for the first

Malpighiaceae i

s tz::'gentiﬂae. By C. A. O'Dox

1943
‘n:_M‘E:]ria;ul';l‘;:_:‘rsj study systematically
& Qi \_L‘}\ -n,u‘:nr.mn for the )
ollow g species: Tetrapterys amb
o subrotunda, Heteropterys
: :_';ii:”i{f"”f;’)"’f“m Hasslerianym, a
and they make the new comfgin

s ( ELL and A, Lour-
310; To text figs., 4 maps, 18 plates;

the Argenti

first time for .‘%r;et::]r?nﬂ?f-

:%::_:z, Banisteriopsis meta!lz

m:ip;;:ryfaﬁa, H. sylvatica,

atiom:pj;mrpa linearifolia,
S dspicarpa pulchella
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(Griseb.), Banisteriopsis metallicolor (Juss.) O’Don. et Lourt.
var. J_ubroruna'a (Nied.), B. m. var. sericea (Nied.), and B.
nitrosiodora (Griseb.).”

Lythraceae argentinae. By A. LOURTEIG. Lilloa 9: 318-421;
27 text figs., 1 map, 7 plates; 1943
“The present paper is a revision of all the species of Lythra-

ceae of Argentina. Here the author describes the new species,

Cuphea Bonplandii, and the new varieties, Cuphea racemosa

(L.f.) Spreng. var. discolor, C. r. var. palusiris, and C. meso-

stemon Koehne var. missionera. The following species are
recorded for the first time in Argentina: Ammannia latifolia
& Schlecht., and

1., Cuphea costata Koehne, C. ingrata Cham.
C. ianthina Koehne.”

ma and Parahancornia (Apocynaceae).

A revision of Cou
Q.) 62 4:

By Josepr MONACHINO. Lioydia (Cincinnati,

220247} December 1943-

“Tn this article Couma and Parahancornia are revaluated.
Couma oblonga and C. amara are transferred to Parahancornia.
Four names [C. sapida Pittier, C. guatemalensis Standl., C.
capiron Pittier, and C. caurensis Pittier] are placed in sy-
nonymy under Couma macrocarpa, and three new species are
described in Parahancornia. An attempt is made to summarize
the more important taxonomic information concerning these
genera and their species, whereas all outstanding non-taxo-
nomic references are at least included in the bibliography.”

1. The genus Castela. By

Studies in the Simaroubaceae,
Arnold Arboretum 253 1:

Artaur CRONQUIST. Fourn.

122-128; January 1944 _
ccount of the genus Castela Turpin

Contains an historical a 1 _
and a catalogue and key to the twelve species. Castela spinosa,

a spiny Cuban shrub, is described as new. .
“There are several obvious species-groups in the genus

Castela. Castela erecta, G galapageid, and C. fortuosa are
closely related and only doubtfully distinct. Presuplably they

had a common ancestor in relatively recent time- Three




Cuban and one J'nga_ican sp;ete&
up: C. spinosa, C. jacquinjol
f;::f}; The characters on which
minor, and they too would seem to ha
ancestor. A third group is formed by
cinea, of South America. Though obviously relate:
species are amply distinct. Of the three remaining specie
peninsularis seems to be an offshoot of the C. macrop
group, C. retusa forms a connecting link between the

macrophylla and C. erecta groups, and C. depressa is evidentl;
related to C. erecta.”

Anisotropic contraction of wood and of its constituent cells,
By R. D. Preston. Forestry (Oxford, England) 16: 32-48;
1942. A
“As a result of observation of cell dimensions and wall

structure in fibers of hardwoods and tracheids of softwoods,

it appears that the anisotropic shrinkage of these cells on
drying arises as a consequence of the anisotropic properties of
their cellulose complex. A theoretical discussion is presented,
admittedly in a very simple form, of the connection between
swelling behavior of cellulose and of whole cells, and the
experimental observations are found to agree closely with
predictions. It therefore follows that anisotropic shrinkage in
wood in bulk may also be connected with the properties of
the cellulose complex, expressed in terms of the cell t 4
composing the wood. As far as the data now available are
concerned, longitudinal shrinkage in wood appears to be of
the same order as that observed here in single cells and,
further, yields a figure for the average micellar inclination of

the constituent cells very close to that determined by direct
observation. Various other features of anisotropic shrinkage
of wood prove also to be in harmony with the present theory,
Finally, it appears that the development of stresses in
growing timber may not be unconnected with the swelling
properties of its constituent cells, following the lines of the
present theory.”—Author's summary. '
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Forest Service, collected specimens of a tree known as C
in the Province of Macuchi. The herbarium material, wk
is sterile, was not recognized at the U. S. National Herbari
but a resemblance to Caryocar glabrum was noted. .

The wood, which is of about the consistency of Birch
(Betula), bears little or no resemblance to Caryocar. Since:'-fiiE: t
rays are all uniserate, the wood accordingly Jbelongs in Key
No. 14, published in this issue, and it is rea-':iily located when

the following characters are known: (1) Wood of normal strac-
ture; (10) vessel perforations simple; (25) vessel pits more
than 4p 1n diameter; (52) vessels not all s:olitarv; (56) paren-
chyma not reticulate; (67) ripple marks absent; (70) fibers
not septate; (87) vessels without spirals; (93) vessel-ray pit-
ting snn}laf' to the intervascular; (98) parenchyma n}ofin
bands within the growth ring; (103) vessel pits not vestured;
(107, 109, 111) parenchyma bands all apotracheal aﬁd tcr,
x::nt:;l, and (;on:n\posed of several rows of cells—Billia (Hippo:
stanac : 1 scription ¢ i i
Tmp;mf;fo;d; ;jg:tztrjzfi description of this wood appears in
My determination of this wood as Billia has been co
i:ncd by an examination of the herbarium material by Dr:'-
& ig ﬁrmza.t._'l he species is probably B. columbiana Planch.
inden, which is known to occur from Gutamala to Vene-

zuela and Colombia. I have no k i i
2 ind . nowledge of it:
found in Ecuador before. = j havmg v

Humiria Discovered in Central America

% In _{’r{épr'm{?f"rmds 77 8-9, March 1, 1944, I told of havin
entified a Costa Rican wood sample, labeled “Ira chi o
t(:laina,_ as H:;m:r:'a, hane of the three genera of a f:imliii;
lumiriaceae) not then known to ¢ ide oF S
America. _'I‘his resulted in a search ﬂ'J]: ?I:iz (l:):: liLLe tL};f ?uuth
?nd the discovery by Dayton and Barbour of a new s i _(13:85t
antanea, also of the Humiriaceae. 1 in i
that this find did not settle the question as to the ident,
thj-:ongmal sample},} which I still believed to be H:n:rt::y %
now appears that on May 7, 1943, about a m :
?e}dfgund the Vantanea, the same collectors hadogl:r befsre
ood sample and sterile herbarium material (Dayat]grf {:

sisted, however,

Barbour 3004) of a tree known locally as Campana. The .
material was sent to Paul C. Standley who, not recognizing it,
forwarded a small leafy twig to me for study. I replied on June
14, 1943, that “it seems to fit best in the Theaceae, though
I cannot place it exactly.”” There the matter rested until the
middle of May 1944 when I received a piece of the mature
wood, This, and also Merker, Scholten & Dayton No. 3041,
collected on the same date, I recognized as probably congen-
eric with the original sample obtained at a sawmill. Mr. Stand-
ley agreed with my identification of them as Humiria and
added: “Both of the specimens are sterile and cannot be
described as new, which I presume they are.” Both collections

were made in rain forest at an altitude of 750-9o0 feet in

Limén Province. No. 3004, from “hills above La Florida,”
was 60 feet high and 12 inches in diameter, breast high. No.

3041, from “hills four miles south of Sequirres,” was 8o feet
tall, 28 inches, d. b. h., and had a usable bole length of 40 feet.

As previously stated (Tropical Woods 77+ 9), the first Yale
specimen of Humiria wood from Central America was ob-
tained by Dr. Alvin G. Cox in Bocas del Toro, Panama, 20
years ago. Two Costa Rican samples were supplied by G.
Proctor Cooper in 1927, one from the Guapiles District, the
other originally from the Province of Puntarenas. All of these
were from boards cut in local sawmills.

The wood of Pantanea is considerably denser than that of
Humiria, and logs are better suited for hewing into structural
timbers than for sawing into lumber, Dr. Alexander F.
Skutch, in a recent letter from his home in San Isidro del Gen-
eral, says: ““There is a good deal of Ira Chiricana among the
heavy timbers of this house. Itis so exceedingly hard that itis
difficult to drive a nail into it without first drilling a hole.”

Included Phloem in Pera Wood

In an excellent collection of about 200 Surinam wood sam-
ples sent, with herbarium vouchers, to the Yale S.:;hool of
Forestry by Dr. Gerold Stahel, Director of the Agricultural
Experiment Station at Paramaribo, is one (No. 82) of Hatsi-
balli, Pera bicolor (KL.) Muell. Arg., characterized by conspic-
uous, more or less concentric bands of included phloem. A disk
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from a trunk 40 cm. (16 in) in diameter shows 6-10 of these
bands, in part fairly regular, but mostly irregular and broken, =
with local anastomoses. Dr. Stahel says: “If not sawed im=
mediately after cutting the tree, the wood dries and splits
into many concentric pipes along the interxylary phloem
layers.” '

In the Yale collections are wood samples of ten speciesﬁf
Pera, including three specimens of P. bicolor, and none shows
any laminations of included phloem. Some of them, however,
have peculiar radial growths which appear on tangential
section as open ducts. For want of a better name, I have
referred to them as “radial channels,” and I have recorded
the oceurrence of the same or of similarly appearing structures
n C‘t':l‘tain American species of Alchornea, Conceveiba, Con-
c;oe:baﬂrr;m, Croton, Euphorbia, Gavarrctia, Mabea, Pera,
Sapium, and Senefeldera. In the Stahel specimen these struc-
tures are very numerous and appear to be phloem bridges or
slender radial connections between the bands. Their exact
nature cannot be determined from the study of dried material.
I have noted radial phloem in fusiform rays of Antonia and
Bonyunia (Loganiaceae). i

The families in which open radial channels of one kind
or another have been reported are: Apocynaceae, Cactaceae
huph?rbmcear:, Koeberliniaceae, Liliaceae (Yueca), Loganiaz
c;ac,bolanaceac,Th)‘melaeaceae, and Tiliaceae (Heliocarpus)
Four of these families have one or more genera characterizeci
by vertical strands or bands of included phloem, namely:
Apocynaceae (Lyonsia), Euphorbiaceae (Dm’ec}mmp,ia Pe'ra.)-
Loganiaceae (Antonia, Bonyunia, Logania, .S'rrw}mo,.r) ang,i
Thymelaeaceae (Aguilaria, Brachythalamus, Dirca, G vr;nn
Gyrinopsis, Linostoma, Lophostoma, Smapm/fpf.r)., y AL

According to Solereder {Sym'ma!fc'mm:omv of the dicotyle
dons, pp. 1160-1161) intraxylary phloem occurs in my v
fam:hc?, including some or all of the members of thzs A |
ceae, Euphorbiaceae, Loganiaceae, Solanaceae an(i ]i’fl)c):na-
laeaceae mentioned above. “The term ‘inrrax:.'lar' h; me:
is here taken in a general sense to include those M
bast which are situated internally to the ring BN
dles; in their furth N eclnil

er course these phloem-groups bend out into

I

No. 79 “TROPICAL WOODS 5

the leaves together with the leaf-trace bundles, on the inner
side of which they are situated.” Since these radial channels
often suggest leaf traces, principally because pf their position,
perhaps they represent cavities which originally contained

extensions of phloem from the outer edge of the pith to the
leaves.

VIROLA GUATEMALENSIS (HEMSL.) WARB.
IN MEXICO

By Cnaries Louis GruLy

New York Botanical Garden
(on leave-of-absence)

Although a small handful of oil-seeds, which was brought
to my attention in Mexico several months ago, could be
assigned with certainty to the family Myristicaceae, they
could not be positively named at that time. Only Standley’s
“Trees and Shrubs of Mesxico” was available to me as an aid
to the identification of these seeds and, because of the very
scant description published therein (Contr. U. S. Nat. Herb.
23(1): 284. 1920) and, also, since the seeds had come from
the Pacific slope of the State of Chiapas, it could not be de-
cided whether they were referable to Compsoneura Sprucet
(A. DC.) Warb., the only previou ly recorded me{nber of the
Myristicaceae in Mexico, which has been ¢ llected in the Gulf-
coastal State of Tabasco. ]

The first lot of seeds had been collected in April or May of
1943 by Mr. Thomas MacDougall, of New York City,
who has spent at least three mon_t;-hsqu_t_ of gach of the last
sixteen years exploring and collecting in Mexico, principally
' the States of Oaxaca and Chiapas. In the early part of
March 1944, MacDougall obtained additional seeds, to-
gether with capsules and leaves, from approximately the same
Jocation; and a month later Sr. Moises Mugiierza, of Ca-
cachatén, Chiapas, was able to furnish me with flowering
branches from the same region.

The MacDougall material was collected near {;acaohatén,
and very probably in the Municipio of Tuxtla Chico, State of
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Chiapas, only a few air-line kilometers inside the Guatemala-
Mexico boundary; exact date of this collection is not known,
but a photograph of the trees, made at the time by Mac-
Dougall, indicates that the boles attain a diameter of at
least 70 centimeters. The Mugiierza specimens were also
obtained near Cacachatén on April 11, 1944; Sr. Mugiierza
has written me, in part and in the Spanish, as follows: “T am
sending you the specimens from three different trees, in three
different packages. No. 1 and No. 2 are from trees which are
about 10 meters distant and their height is about 36 meters.
No. 3 is from a tree which is about 400 meters distant from
the other two and its height is about the same as that of the
other two. The flowers are small and yellow in color. These
trees are located on the left bank of the Rio Cahuacén, about
5o meters from the edge of the river; there are some trees
on the high level portion of the finca, but these have already
finished blooming.”
_ Reference to A. C. Smith’s recent treatment, “The Amer-
!can_‘.‘ipccics of Myristicaceae” (Brittonia 2(5): 393-§10.
1938), and a study of the accumulated material now before
me, indicate that a second species of the family Myristicaceae
can now be listed as a member of the Mexican flora; Virola
guatemalensis (Hemsl.) Warb. is the first representative of
this genus to be found in Mexico. The previously known
distribution of this species has been given by Smith (/.c., p.
499) as Guatemala, Honduras, Costa Rica, and Panama. As
presently known, then, the distribution of this species con-
zsts of fn:e apparently disjunct areas: (1) from Huixtla and
S;(;:uwf;;trini,n(t‘:;agis in Mexico a]on‘g the Pacific slope to
ome partment of Suchitepequez, Guatemala;
(2) in the Department of Alta Verapaz, which lies mainl
within the Caribbean drainage of Guatemala; (35 in thy
Lancetilla valley of Caribbean-coastal Hnndura;- (4) on 1*hE
slopes of the Volcin de Orosi in extreme northw‘e’st:rn Co'te
Rica; and (5) in the Chiriqui region of western Pa ol
Whether the distribution of the species might be more ﬂaf]na-
continuous between Chiapas and Chiriqui (no colleo;' 5
h:vmg as yet been reported between the disjunct areasii:t)gg
above) cannot at present be determined. Altitudinal range of
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the species is not completely known. Smith cites 350 meters
for the Suchitepequez specimens and 1120 meters for the
Costa Rica material; the Cacaohatén area lies between 400
and 450 meters above sea level. , :

The extension of range reported in this paper 1s, 'actual!y,
not very great, The airline distance from Cacaohatén to the
nearest point on the western boundary of the Department of
Suchitepequez is only 75 kilometers, or about 45 miles. It can
be logically assumed, I believe, that the species occurs in more
than one locality within the intervening region; Dr. W. J.
Martin, a field man of the U. S. Department of Agriculture,
has informed me that this tree grows near Retalhuleu (cap-
ital of the Dept. of Retalhuleu, Guate.mala, which adjoins
Suchitepequez on the west), but specimens have not yet
been obtained from this locality. MacDougall reports that
colonies of the species are found westward from Cacao-
hatén at least as far as Huixtla (Km. 376.3 from Veracruz on
the Veracruz-Suchiate railroad), a distance of approximately
40 kilometers, and perhaps further.

In both the Cacachatén area and in Guatemala, as reported
by Smith, Virola guatemalensis is called Cacao Bolador by the
hatives. The commonly interchangeable usage of 4 and v
(“bolador” or “yolador”) is noticeable in the various ren-
derings of this vernacular name. Because of _the_confusmn
thus created, it may be of more than just passing interest to
note that the name Cacao Bolador is also applied, in Chiapas,
to the seeds of Licania arborea Seem., a commercially impor-
tant oil-seed of this and other parts of Mexico; however, the
seeds of this latter plant, a member of the Amygdalaceae,
are more commonly known by the vernacular names of
Cacahuananche and Totopostle in _the Mexican areas of
commercial production. An unidentified oil-seed, which 1
have not as yet seen, from the State of Tabasco is also reported
as Cacao Bolador; whether this will prove to be a Licania or
Compsoneura Spruces, O whether this is an indication that
some species of Virola may grow there, cannot now be de-

termined. ;
e?:u;fimla guatemalensis both the seed kernel and the aril

which encloses the seed are sources of oil. I have before me a
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sample of the oil from the thick waxy aril, expressed in a crude
native manner almost two years ago; despite the fact that this
oil (which is used by the natives of the Cacaohatén region
as a hair-dressing and for epidermal massages) was kept for
more than a year in the warm and humid climate of south-
eastern Chiapas, it is in excellent condition and exhibits no
evidence of rancidness or other form of deterioration. An
analysis of the oil from the seed kernel, which seems to be of
possible use in the preparation of fine cosmetics, is now being
made.

Smith (/c., p. 395) records that wax obtained from the
seeds of Virola surinamensis (Rol.) Warb. (a closely related
species with a distribution from the northern Lesser Antilles
to the Guianas and Atlantic-coastal northern Brazil) is used
in making soap and candles, and that the oil or wax from the
seeds of Virola sebifera Aubl. (which ranges from Nicaragua
through northern South America as far as Peru and southern
Brazil) is used medicinally.

In the principal details of leaves, inflorescence, and flower
structure the Chiapas specimens agree with Smith’s charac.
terization of Virola guatemalensis; however, some of the leaves
of the Mugiierza material are as much as 30 centimeters in
length and the ultimate flower fascicles of the staminate in-
florescence (with 15 to 20 flowers each) are apparently more
floriferous than the specimens examined by Smith. Smith
mentions color of aril for only one of the 35 species which he
recognizes in the genus Firola, the aril of P macrocarpa
A. C. Sm. having been described as “red.”” Standley, in “The
Forests and Flora of British Honduras” (Publ. Fi,eld Mus.
Pitic (= b Kooy wames, i gl of ¥rul merndant

(= 7% X » according to Smith), a species
closely related to /7. guatemalensis, as white or pink. The
multi-lobed, deeply laciniate fleshy arils ‘which almost cover
the seeds of the Cacaohatin material of Piro/a guatemalensis
are a brilliant orange-scarlet (or almost vermilion) in color
And, in conclusion, it might be mentioned that the testa of
ned is a glossy medium-

the fresh seeds which I have exami
brown and not blackish, as recorded by Smith for the her

barium material which he examined
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THE STATUS OF THE GENUS LECOSTEMON MOC.
& SESSE

By Pauv C. STANDLEY
Chicago Natural History Museum

The history of the generic name Lecastermon Moc. & Sets}.z,g
is an example of the comedy that sometimes intrudes hmto i
normal prosaic paths of botanical nomenclatures. The genu
was described in 1825 by De Candolle, who based 1t u;:ion m;e
of the celebrated drawings of Mexican plants prepare o t;_
‘than 175 years ago under the direction of th?ﬁm’f‘fﬁ? ::
Mexican botanical expl}?ra.tion, Slc)zsscfan;l' h}f‘i(}:: :;. ! acph ; 0:
a copy of the original), of which ti
Igr:'g;ll;a;;hgle He?garium of Chicago Natural History Muﬁeum >
is a good one and perfectly characteristic when one know
what the plant is that it represents. Without accomp;.nymg
herbarium material it is not quite so easily underst?o i

De Candolle decided that the plant J!lustrat_cd belonge .
the family Rosaceae, which was a decided mistake in J:ut E-
ment, although as a matter of fact he listed the genus a :
end of the Rosaceae in the Prodromus as one of three gen:.}:
Rosaceis affinia.” The genus has been listed am;ng la:
Rosaceae by all later writers upon Mexican plantrs, | 1t ottlxlga -

no one ever found any Mexican plant of that acr.lm y tha
agreed with the original description—for very good reas ¥

In 1853 Bentham (in Hook. Journ. Bot. §: 293) gEthel
“emended” description of Lecostemon, relerring t;f ic nif ai
to the ROSaéé_a;:,-andfc}éscrilz]i‘ngpfzﬁis Tewdfs(:;‘:i L ﬁ\;:;cno
el aglt;c. 01’? inal Lecostemon, but he had
Li.s:ﬁ; tr;fl;:}c:'::lai";fs?n:e reaso’gn that they were coanenérzc.
He noted certain differences between his -Pfﬁfii«. o= Can-
dolle’s original description, and the Se.sié art_lh ilesrvad:
ing, but dismissed them lightly, stating £ atu sy dgbp_ i
sl v surlesly MRS 0L A4 mavar of e
$:: %u::ttﬁig ;?ﬁ??j%gcmdoﬂe or Sessé and Mocifio who
was misled.

In 1905 Gilg and Pilger published a new genus, Rhabdo-
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merge into the evergreen rain forests of the valley proper.
In the lee of the high cordillera one would expect to find
the deciduous forest type in El General Valley, but such is

not the case. Few of the trees shed their leaves during the

relatively short mid-winter dry season and there is very little
ru_ecmhlance to (for example) the typical deciduous forests
of Guanacaste Province in northwestern Costa Rica. The
resemblance in stand density and composition is much closer

to the evergreen rain forests on the Atlantic side of the con- ¥ "

tinental divide.

Fxcept for relatively small cleared areas around San Isidro
and several smaller settlements in the valley and some natural
savannas near Buenos Aires and Potrero Grande, most of the
rw_g:lnrl. s still in heavy first-growth timber. Until the coming
llur the Pan :nnc;'acan Highway, the only lumbering in the val-
ey was for local use: hew i o ST .

ewed timbers, whip-sawed planks, and

1\&3}‘.!:1_-.1 production of a couplc of small water-power sawmills
No forest products hav 3 . ) 2 )
Valley. : ¢ been exported from El General

While many species of :
i hile many species of trees are found in commercial sizes
and quantities 1n this region, very f g
i 1.1 intities in this region, very few of them are well known
i orid markets o U o 1 2
e rid markets or even elsewhere in Costa Rica Exceptions
o this statement : aria, G e
s :J :t.” u_l:.lr:: Maria, Guanacaste, Crist6bal, and a lim-
0 i ‘.‘l:,lt of Spanish Cedar. Mahogany is not found in El
’kl' L]I{" alley, nor are Cocobolo and Fustic,
Tollowing ic an ev r
T-tjrc\t\;lnr'”fh]h an L.‘..’l“l{.]!l: l}rI the unusual composition of the
: e region. In the vicinity ]
B g nity of San Isid i
hissic . . 3 sidro, ei
[;'1" : Ii,nt:i:uml abundantly and in large sizes, were i:'lvegilit
+ ['LrL £ "o . 2 w ey o ‘ & : I
s Un:“fgn&t:‘_q‘ .i:\l possible bridge timbers for the highwa
e ese, Maria, is at all well known elsewhere Fo?:l’::
“}N_ur;iv- ﬁ:‘}"dfla, (;umenegro, Ira Rosa, and Bolad(;r are
el 1own. The botanical identity of t '
anco and Alasdn, is not iti : T
cans e Tront positive, and one tree, Ira Chiri-
A charaeeat HHEC h.r 75:5-8), proved to be new to science.
stic of the forests of El General Valley is the

patchy distributi ¢

ir tiﬂr'!‘-t:tiln;l;n}];tliigrbg SPchs. Over areas of several acres,
eds o 1

abundant may make up th: ‘Ll'ﬂs, S e

: , ulk of the stand. P
the smaller category include almos_gpur: ;ﬁ:ﬁwﬁ;‘;&gmﬁg
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Blanco, Campana, or Ira Chiricana near San Isidro, and of
Zapatero northwest of Buenos Aires. Among the large areas
may be listed the forests southeast of the savanna near Bue-
nos Aires, where Amarillén predominates. On the other hand,
some species are uniformly distributed throughout much of
the valley. Examples include Guanacaste and Gallinazo.

Until much more intensive studies have been made of the
forests of El General Valley it will not be possible to give any
reliable estimate of the total amount of timber in the area,
much less to furnish figures as to amounts by species. Based,
however, on what timber was seen close-hand plus bird’s-eye
views from planes, the writer believes El General Valley con-
tains upwards of 10 billion board feet, the greater part of
which consists of species whose woods are of present or poten-
tial commercial value.

As already noted, this section of Costa Rica, up until the
present time very inaccessible, will be traversed from end to
end by the Pan American Highway, From this highway, hard
surface access roads are being constructed across the coast
range to ports on the Pacific side. A large percentage of the
area of the valley has climate and soils suited to diverse
agricultural crops such as corn, upland rice, vegetables, fruits,
and coffee. Much land, however, because of thin or stony
soil or steep slopes, is sub-marginal for agriculture and should
and probably will remain in forest. .

The following list of trees of El General Valley omits cloud
forest species and includes only trees actually encountered
by the writer which attain a diameter of 24 !nches and have
a merchantable length of 32 feet or more. It is almost certain
that further study of the region, whi‘c!'n is unusually rich _a-nd
interesting botanically, will add species new to the locality
or even new to sclence.

ARALIACEAE
Didymopanax Mmtmﬁ (Auhl.) Dene. & l’-liuch.iPavo.
BIGNONIACEAE
Jacaranda Copaia (Aubl.) D. Don. GALLINAZO,
Cordia alliodora (R. & P.) Cham. LAUREL.
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THE GENUS CEDRELA IN CHINA
By Hur-Lixy L1 :
Arnold Arboretum, Harvard University

The genus Cedrela contains about twenty species in tropical

America, and in the Old World extending from India to China.

southward through Malaysia to Australia. They are evergreen
trees, or in the northern limits deciduous, many of them being
important timber trees. This study summarizes the taxonomy
of the species and varieties known to occur in China. It is
based on the material preserved in the herbarium of the Arn-
old Arboretum of Harvard University, where the types of the
few new forms herein described are deposited.

Four species occur in China, one of which is herein de-
scribed as new. Two of the species, Cedrela Toona Roxb. and
C. microcarpa A. DC., are species primarily of tropical Asia
that extend to southern China. The first, C. Toona Roxb., is
found in Yunnan, southern Szechuan, and Kwangsi. Cedrela
microcarpa A. DC. is found in Yunnan, Kwangsi, Kwantung,
and Hainan. The other two species are more or less of temper-
ate distribution. Cedrela Rehderiana Li is found in Hupeh and
northern Kwangsi only. Cedrela sinensis Juss. is a common tree
widely distributed throughout China. It isan important timber
tree and is frequently planted. It extends to Hopei and Shensi
in the north, Kwangtung and Kwangsi in the south, Szechuan,
Sikang, and Yunnan in the west, and Chekiang and Kiangsu
in the east.

C. deCandolle, in a paper entitled *“ A revision of the Indo-
Malayan species of Cedrela” (Rec. Bot. Surv. Ind. 3: 357-376.
1908), included also the Chinese representatives. Numerous
varieties were recognized by him under C. sinensis Juss, and
C. Tooma Roxb. With a more extensive series of herbarium
specimens from all parts of China now available, it seems that
many of his varieties, at least those pertaining to Chinese
species, are based on trivial and inconstant characters of little
or no taxonomic significance. A few reductions are accord-
ingly made.

-Mosuthauthors follow C. deCandolle (in DC. Monogr. Phan.
1+ 399-752. 1878, Rec. Bot. Surv. Ind. 3: 357-376. 19o8) in

Fl
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including the Asiatic species in the genus Cedrela P. Browne
instead of placing them in the genus Toona Roemer (Fam.
Nat, Syn. 1: 131. 1846) and adopted by Harms (in Nat.
Panzenfam. 3(4): 269. 1896, ed. 2, 19 b 1: 40-47. 1940)-
The Asiatic species have in general a much shorter disk
(the elongated receptacle along which petals are attached,
which has also been named ‘“column” by C. deCandolle)
than the American ones. But this character, the relative length
of one organ, alone, is scarcely sufficient to warrant generic
segregations here especially as the seed-wing characters, also
used by Harms, are inconclusive. Although 1 have chosen to
reduce the Old World species to Cedrela, it does seem to be
worth while to reproduce Harms' key by which he distin-
guishes the two genera, from his treatment of 1940:
Samen nur nach unten gefliigelt, Diskuspolster linger als das Ov_?r,. é:}'i’!:;-
Sa{fane:fac_hm: :;ernach beiden Enden gefligelt, Diskuspolster ebensolang
wie das Ovar oder kiirzer.—Asien, Australien ... .........0 2. Toona.
1n the several keys to the genera based on wood characters,
op. cit. 10-15, he apparently could detect no striking differ-
ences, for altogether Cedrela appears in several places, Toona
is not mentioned. One may note in passing that the so-called
Cigar-box Cedar is the product of various American species
(Cedrela), but the wood of some of the Old Worl_d spectl!fs
(Toona) has the same general texture and appearance and the
same characteristic odor.
Key 1o TE CHINESE SPECIES ey
A. Flowers containing § staminodes besides the § stamens. Leaflets entireor

. = R ... L. C. sinensis.
rrul Seeds winged at theupperendonly . . ... . 2 .
AA umm‘ntf.mmnmg‘ noimmmda. Leaflets entire. Sced_amnged-atboth
ends.

) : tar th leaves, the lower branches
. Inflorescences much :homfthan the 2 |
2 _abb?it'"s.-? cem. long, Fruits 1.5-2cm. long... ... .. a, C.microcarpa.

BB. Inflorescences about as long as the leaves, the lower branches 12 cm.

or more long. Fruits 2-3.5 cm. long. x
L blong, up to 21 cm. long and 9.5 cm. wide, the
C. Leaflets ovateablongy W 10 T o KO cordate. Fruits 2.5-3.5
~ o ovate- or oblong-lanceolate, up to 12 cm.

sl coahd !M%ums cm. long....... 4 C. Toona.

=
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1. Cedrela sinensis JI.ISS- Mém. Mus. Nat. H{St. Paris 19:
255, 294. 1830; Maxim. Mém. Div. Sav. Acad. Sci. St. Pétersb.
g: 469. 1859; David, Journ. Trois. Voy. Emp. Chin. 1: 154.
1875; Franch. Nouv. Arch. Mus. Paris II. §: 220. 1883 (PI.
David. 1: 68); Hemsl. Journ. Linn. Soc. Bot. 23: 114. 1886; C.
DC. Rec. Bot. Surv. Ind. 3: 360. 1908; Dunn & Tutch. Kew
Bull. Add. Ser. 1oz 8. 1912; Rehder & Wilson in Sargent,
Pl. Wils. 2: 156. 19145 Hers, Journ. N. China Branch Roy. As.
Soc. 103: 108, 1922; Chung, Mem. Sci. Soc. China 1: 128,
19245 Rehder, Journ. Arnold Arb. 7: 189. 1926. Toona sinensis
Roemer, Fam. Nat. Syn. 1: 139. 1846; Diels, Bot. Jahrb. 29:
425. 1900 Schneider, Ill. Handb. Laubholzk. 2: 131. £. 826,
64 1-g. 1907, Toona sinensis var. grandis Pampanini, Nouv.
Giorn. Bot, Ital. IL. 7: 171. 1911, Cedrela sinensis var. Hupe-
hara C. DC. Rec. Bot. Surv. Ind. 3: 361. 1908, syn. nov.

A tree, 10-30 m. high. Branchlets glabrous, dark reddish,
with pale lenticels. Leaves pinnate, up to 5o cm. long; petioles
terete, about 7 cm. long; rachis terete, puberulous; leaflets 5—g
on each side, opposite to alternate, petiolulate, chartaceous
to conaceous, ovate-oblong, up to 13.5 em. long and 3-5 cm.
wide, upper and lower ones gradually smaller, the apex long-
acuminate, the base tapering below, longer and rounded
above, the margins entire or remotely serrulate, glabrous on
both surfaces, the secondary nerves about 16-20 on each side
subspreading; petiolules 7-10 mm. long. Inflorescences o;
terminal panicles as long as or longer than the leaves, pendu-
lous, densely puberulous, the lower branches up to 20 cm.
long, alternate, the upper ones opposite; flowers small; pedi-
cels up to 0.75 mm. long, Calyx cupulate, membranaceous
Sinuate-crenate when mature, glabrous without appresscci
puberulous within, about 1 mm. long. Petals m:atc-oblun
glabrous, 4~¢ mm. long, 2-2.5 mm. wide. Stamens 53 ﬁ]amengs:
glabrous, 2-2.¢ mm. long; anthers elliptic, cordate at base:
staminodes §, filamentous. Disk glabrous. Ovary glabrous :
or sometimes g-celled; cells 8-ovulate. Capsule reddish, w,itsl;

pale lenticels, Seeds winged at upper
: : end, about 1
and § mm. wide, & Gl

Horer: Santan.v: '
6, June [93:.'_1 tun-ying, F. N. Meyer 96, May 1913; Chia Tang, T\ F. King
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Huren: Western Hupeh, 4. Henry 3657 (isotype of C. sinensis var.
Hupekana C.DC.), E. H. Wilson 2708, June 1go0; Ichang, E. H. Wilson 58;"_?,
Sept. 1907; Kiu-ki-kou, Sylvestré 3739 (syntype of C. sinensis var, grag (1]
Pampanini, photo. and fragments); Chien-shih District, H. C. Chow 1043,
Sept. 20, 1934. L

gz:cnmm: Monkong Ting, E. H. Wilson 585 A, June 1908,

Stxanc: Mekong, Tsa-wa-rung, C. . Wang 66200, Sept. 1935. 5

Yusnan: Mengtze, A. Henry 11131, 12807; Tche-hai, E. E. Maire 130,
371,392, 4973 Wei-si District, C. ;ﬁ' Wang 64:;4, June 1935; Che-li District,
Dah-meng-lung, C. #. Wang 77632, Aug. 1936. )

Kwn;s-ezgﬂ: 'I‘gs;ho District, Steward, Chiao, & Cheo 903, Nov. 1931.

KweicHow: Sun-to District, Pa Yam Shan, #. T. Tisang 23064, Oct. 1933

Kwancrunc: Hongkong, Ford s.1.; Ying-tak District, Y. K. Wang 523,

q 2 ¥ ‘
'J'ai‘.ﬁggr: Foochow, H. H. Chung 2500, Sept. 1923, 3067, Aug. 1924; 0o
data, H. H. Chung 7282,
d'fK;mest: Kjukiiag, E. H. Wilson 1543, Aug. 1907

Crex1anc: Chun-an District, Y. L. Keng 683, July 1927. S

Awuwel: Chiu Hwa Shan, 8. C. Sun 7382, Aug. 1933; Chien-shan District,
. §. Fan €5 Y. Y. Li 204, June 22, 1936.
q"K"n'NGsu; Tsing Leng Temple, Wang 2677, Aug. 1926.

This widespread species is confined to China. The Ie;z:}?s
vary in size and in the number of leaflets. The margins of the
leaflets vary from entire to remotely serrulate. It chifTers rom
other Chinese species of the genus in the presence of § st;lrm;
nodes besides the 5 stamens, and in the seeds being winged a
the uj end only. . _

Thgﬁr. Hupehana C. DC., represented by Henry c_igjfo,
is not distinguishable from the type and is here }'e{:ldl.l.
synonymy. The following t?; vgnetl%s a];ecrelcloegémlz;o F

1a. Cedrela sinensis var. shensiana L. 5 % g

Ind. 3: 361. 19o8.—Leaflets pubescent on both surfaces, the

haii:s l'cmg and more dense on the nerves beneath; mature

inflorescences puberulous. bl
Sugnst: Kan-y-san, G. Giraldi 5. 1. June 1897 (isotype)-

.- J WL . ._A tym
Jdrela sinensis var. lanceolata Li, var. nov.—
S If]::;;eic;{f’f?::t J&ieﬁs subsessilibus, lgnceelqt:s, aql'ltril 5;::.
lc?: is et 2 cm. latis, longe acuminatis, basi aequilaterali ;
lategl cuneatis vel subrotundatis, margine serrulatis, utrinsecu
s eolate, long and 2 em.
eaf bsessile, lanceolate, to 1.5 cm. _

Wiﬁ:aﬁt;t: sal;:cx Jong acuminate, the base equal, broadly
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cuneate to subrounded, the margins serrulate, with 12-18
teeth on each side.

Kweicnow: West of Poseh, Bako Shan, R. C. Ching 7482 (type), Sept.
1928,

This variety differs from the type in the narrowly lanceolate
leaflets with distinctly serrulate margins. It approaches
Cedrela serrata Royle, a species of Sumatra, Java, India, and
Burma, in the serrulate leaflets, but does not agree closely in
other characters. Hence it is here treated as a variety of the
widely distributed Chinese species.

2, Cedrela microcarpa C. DC. in DC. Monogr. Phan, 1:
745. 1878; Chun, Sunyatsenia 1: 257. 1934; Merr. & Metcalf,
Lingnan Sci. Journ. 16: g6, 1937. Toona Sureni sensu Merr. &
Chun, Sunyatsenia 1: 62. 1930; non Merr. 1907.

A tree, 10-25 m. high. Branchlets puberulous when young,
soon glabrous, dark rubescent. Leaves up to 50 cm. long;
petioles 8-15 cm. long, terete; rachis terete. Leaflets 59 on
each side, petiolulate, opposite or subopposite, coriaceous
obliquely oblong-ovate, up to 8~12 cm. long, 4.5-5 em. wide’
the apex acuminate, the base tapering below, rounded above,
the margins entire, glabrous on both surfaces, the secondar):
nerves about 12 on each side, spreading-ascending; petiolules
about 5§ mm. long. Inflorescences of terminal panicles, shorter
than the leaves, hirtellous, shortly branched; pedun(;ljee about
4-5 cm. long, the lower branches about §—7 cm. long; Howers
small; pedicels 1.5 mm. long, densely hirtellous. Sepals
munded,ll mm. long, densely hirtellous without c'iliatt? t
the margins. Petals oblong-obovate, 6 mm, long J’mm w'da
g]ahroug, ciliate at the margins. Anthers Ublon’ cord. e
base. Disk densely hirsute. Ovary densely hirsE’te 5-:;?(:35
style glabrous. Capsule globular to elliptic, 1.56~2 ’cm. Iong:

brownish or blackish wh d : : :
seeds winged at both end:n ry, with or without lenticels;

Yunsawn: Kien-shuei District, H. T. 3
Sow n-s| s 4. T. Tsai 53307, Ma ; Shih-pi
gt;;:t.} .ui'lz:: 3;]3'6:::(:: _g{.ﬁ.{% _May tgt';}3 i'l Fo-hai, C. W.;’Wangy;;:%g 'Ji:::h;';'g?
fr Jul; i Mhe-ll District, Dah-meng-lung, C. . Wane » {
1936: Chen-kang, 7. T. Vi 17464, Aug. 1938: eaoers 1ok, "8,7767% Aug.
Ya&m River, R, C. Ching e?:a;.’a, Au}g,;ifgt_;z.g?mtem s, el e
Axast: Without locality, R. €, Ching 7454, Sept. 1928,
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Kwanaruna: No precise locality, C. Wang 36749, Jan. 1934, H.Y. Liang
65320, Feb. 1934; Kan-en District, Chim Fung Ling, S. K. Lau 3697, April
1934; Bak-sa, 8. K. Lau 26237, April 12, 1936.

India to southern China. The Kwantung and Hainan
plants have slightly larger leaflets and fruits than the other
specimens cited. '

3. Cedrela Rehderiana Li, sp. nov. Cedrela microcarpa
sensu Relider & Wilson in Sargent, PL. Wils. 2: 1§7. 1914; non
C. DC.—Arbor 7-15 cm. alta; foliis ad 60 cm. longis, petiolis
10-15 cm. longis, rhachibus teretibus; foliolis utrinsecus 48,
oppositis, petiolulatis, coriaceis, utrinque glabris, ovato-
oblongis, ad 21 cm. longis et 9.5 cm. latis, apice breviter acutis,
basi rotundatis vel subcordatis, superioribus longioribus
magis rotundatis, margine integris, nervis lateralibus utrin-
secus 1420, patulo—ad'scendeptibps, supra subconspicuis,
subtus perspicuis, elevatis; petiolulis § mm. longis; paniculis
magnis terminalibus folia aequantibus, longe ramosis, dense
pﬁberulis, ramis inferioribus 15-30 cm. longss; floribus parvis,
pedicellis 0.5 mm. longis, puberulis; calyee §-lobato, lobis orbi-
culari-rotundatis, circiter 0,75 mm. longis, extus 'puberuhs,
margine ciliatis; petalis §, ovato-oblongis, glabris, 41 mm.
longis, 2 mm. latis; staminibus g, filamentis 2.5 mm. c:}ngls,
piloéis, antheris oblongis; disco dense hirsuto; ovario dense
hirsuto, g-loculari, stylis glabris; capsulis ellipticis, :élsl_'s“s
cm. longis, in sicco nigro- ubescentibus, pallide lenticellatis,
seminibus utrinque membranaceo-alatis, cx_rcm:rb 1.5 em.
longis, ©.35 cm. latis, alis oblongo-ovatis, apice o tusis, su-

erioribus 9au}o-brcviriori-bns, mf?norlbus magis acuus.l ‘
5 A tree, 7-15 m. high. L;eavcs r[::mt}ate. UI: t‘i‘eigei‘s“;_g“g;

i erete, 10-15 cm. longs s terete; :
E:tt:ilfls?d:, peti’rﬂulajtg, coriaceous, ovate-oblong, ];:lp to 21 m‘cll:d
long and 9.5 cm. wide, the agexl short :cﬁ‘ilter;lthe ase roul

. sub o the upper side longer ai

:ﬁiu?::ﬁﬁ:;::libr?:sr on both sp_rfac‘esi lateral nerves o:x:
to 2% on each side, spreading-ascending, slnghtll); :OHSII:E:@
above, prominent beneath; ?eﬂ‘_ﬂ_'ﬁels 5 mmt o IEchs, long
cences of large terminal panicles as long s ek dia
branched, densely p.uhcmlous,.the lower branches ui | %e pals
long; flowers small; pedicels 0.5 mm. long, puberualous.
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rounded-ovate, about 0.7 mm. long, puberulous without,
ciliate at the margins. Petals ovate-oblong, glabrous, 4 mm.
long, 2 mm. wide. Stamens g, the ﬁia‘meﬂts 2.5 mm. long,
pilose; anthers oblong. Disk densely hirsute. O_VZU:}’ densely
hirsute, g-celled, the style glabrous. Capsule elliptic, 2.5-3.5
em. long, dark brownish when dry, with pale lenticels; seeds
winged at both ends, about 1.5 cm. long and 0.35 cm. wide,
the wings oblong-ovate, obtuse, the upper ones slightly
shorter, the lower ones more pointed.

Kwaxasi: Ping-yun District, Loh Hoh Tseun, Steward & Cheo 672, June
1933,

Hueen: Southwest of Ichang, E. H. Wilson 626 in part (type), June and
Nov. 1go7; Changlo District, £. H. Wilson 626 in part, June 1907.

This species is related to Cedrela microcarpa C. DC. and
C. Toona Roxb., differing from both by its larger leaflets with
more numerous secondary nerves, less acute apices, and more
rounded to cordate bases, as well as by the larger inflores-
cences with longer branches and larger fruits. Cedrela micro-
carpa C. DC,, which extends from India to southern China,
seems to be confined to the tropical and subtropical regions
only.

4. Cedrela Toona Roxb. ex Rottl. Gen. Naturf. Fr. Schr. 4:
198. 1803, Pl. Corom. 3: 34. #. 278. 1819; C. DC. in DC.

Monogr. Phan. 1: 744. 1878; Franch. Pl. Delay. 126, 188q:
C. DC. Rec. Bot. Surv, Ind, 3 b % Chie

oD _ ‘ nd. 3: 372. 1908; Merr. & Chun,
o nYAtsenia §: 89. 1940. Swietenia Sureni Blume, Cat. Gew.
B‘mrcnff-‘mrg 72. 1823. Cedrela febrifuga Blume, Bijdr. 180.
1825. Toona ciliata M. Roem. Syn, Hesper. 1: 139. 1846;
Hand.-Maz. Symb. Sin. 7: 631. 1933. Toona Sebrifuga M.
Roem. 1. c.; Pellegr. in Lecomte, Fl. Gén. Indo-Chine I

793- 1911. Cedrela Toona var. v - ]
_ . yunnanensis C. :
g 4 DC. Rec, Bot.

s 3: 366. 1908; syn. nov. Cedrels Toorna var. Henryi
G L . ])CL 3?9; s_vg. nov. Cedrela Toona var., pubescens
sensu L. DG, 1 ¢, 369; non Franch, Vureni
Inf{:rprct. Herb. Amb. 30¢. 1917, e
A tree, 10-25 m, high. Branchlets pub
. ' _ puberulous when youn

ioo?nglabrous, reddish, with pale lenticels, Leaves pi};natg,
egﬂc;;o 6c;m. long; petioles terete, 610 cm. long; rachis terete:

$ 712 on each side, opposite or subopposite or occa.
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sionally alternate, petiolulate, chartaceous to coriaceous,
lanceolate to ovate- or oblong-lanceolate, the base tapering,
usually longer and rounded above, the margins entire;
glabrous above, glabrous to pilose in the axils of the secondary
nerves beneath; secondary nerves about 12-18 on each side,
spreading-ascending; petiolules 8~12 mm. long. Inflorescences
of terminal panicles about as long as the leaves, short pedun-
culate or nearly sessile, somewhat loosely long branched,
puberulous, the lower branches up to 10-20 em. long; flowers
small; pedicels puberulous, 1 mm. long. Sepal§ rounded-ovate,
about 0.8 mm. long, subacute, puberulous without, ciliate at
the margins. Petals ovate-oblong to oblong, 3.5-4.5 mm. long,
2-2.¢ mm. wide, glabrous on both surfaces, ciliate at the
margins. Stamens §; filaments glabrous, 1.5 mm. long; anthelrs
oblong-cordate at base. Disk densely hirsute. Ovary densely
hirsute, s-celled, the cells 8-10-ovulate; style . glabrc;lus.
Capsule elliptic-oblong, about 2-2.5 cm. long, blacklil W ;n
dry, with or without lenticels; seeds winged at both ends,
15 mm. long, the wings oblong-ovate, obtuse, the upper ones

slightly shorter.

+ Szemao, 4. Henry 21963 (isotype of C. Toona var. ym:mamm;':
C 1';;,(;?‘:!96;:?, 13001 (isotype of C. Toona var. Henryi C. D%)}:ibcmlflcc:
Ml’:h’ei and Maokai 7. F. Rock 2964, March-April, 1922; between Chieng-haw
and Muang Hun, ¥ F. Rock 2383, Feb. 1922; Tali, Tictsun, Handel-Mazzelt
6340, May 1915; Mong-ka, H. T. Tiai 56316, Feb. 1934; Keng-ma, C. #.

il 1936.
W?ﬁﬁfﬁ’é‘iﬁfm District, Steward & Cheo 963, Sept. 1933

India to southern China, southward through Malaysia to

Jaﬁlgngitgyhggl;g?t;d species is lraria}_:leg th:h sléap;fax
i he leaflets. It has been much confused with C.

S;z ; zféh%gﬂ;?diﬁ'efs from the latter by its r?}udnéﬁ
fng;resc;néés as well as the much larger fruits. The infio

il ) ot t.h
cence of C. Toona Roxb, ’s"“s.uau?;: sc;ng;s rﬂ::r:a:vfil?in
the bl 'meas'w?lgorter' than the leaves and the

icrocarpa C. DC., it 15 she e
ot v o1 2,
g g::-:oi:;ioir;g:vate-;ﬁipdc and 1.5-2 cm. long. In vegeta




=

24 TROPICAL WOODS No. 79

tive characters the two are not sharply differentiated, but in
general the leaves of C. Toona are larger, more elongated and
more acutely pointed, than are those of C. microcarpa C. DC.
C. De Candolle treated many varieties of this species,
Among the Chinese plants, his var. yunnanensis and var.
Henryi, based on very slight variations in the leaflets, etc., are
scarcely worthy of varietal separation. He also treated Henry
17963 A as representing the var. pubescens Franch., but the
almost glabrous adult leaflets do not agree with those of
i}r;mcncw variety, which are densely pubescent beneath.
1S var. Jfuelaxijiar, = f
I-‘rpnchc»‘qr\::\-{?w belongs to var. pubescens Franch.
e ety is represented by the collections cited
4. 2. {:c?x-fr-c~!a Toona Roxb. var. pubescens Franch. Pl. Delav.
hlh. é‘nhg‘ Cedrela Toona var. sublaxifiora C. DC. Rec
2§ S \ r e . . . . '
\;Iw Smt: I%-;Ll-_l.r-“?_ﬁ(). \I‘Q_cﬁ, syn. nov. Cedrela mollis Hand.-
o ad. Wiss. Wien 62: 266. 1920. Toona ciliata var.
!..{.I-’_; scens Hand.-Maz. Symb. Sin. 7: 631. 1933
iffers from the typi e
e be ty pical form of the species in the leaflets
ing densely pubescent beneath when mature.
) Szecuuan: Kientschang, H, Ha Mazzetti 1 3
Ch\:&ng, el o %\pr“ Igla:.dd Mazzetti 1101, April 1914; Bei-Te-
unNan: Tali, Tapintze, Delavay Aav y
et Mt g} :‘;}rfr,:. ;.:géj'f%?;;]:::.} |r8(8:4 (holotype, phot. and frag-
DC.}); Yunnanfu, H. Handel-Mazzetti ;7.;0‘ ]\ti::'ch S s el
b 1914 (holotype of C. mallis

’ rmd\i az., ph 0to. 'l.nd {I AFments)s F1en-Kio, « en 5 Ts -
‘I V. C tg) P ke -
. 3 g J 10, y, ]-?T 3{, Apnl I(‘}I ,Shun

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

This key is the fourteenth i i i
Wil in a series begun in Tropi
e &20. ;')A,ID;gember 1, 1942. Those in theg;reccdingr?s?::::
waw. ta.nj; L. ] ing-porous woods. 11. Pores in ulmiform or
i Ly g,:r:;tla arrangement. [II. Pores in flame-like or
S r}:gen?ent. (No. 73) IV. Vessels virtually all soli
i 5cz;larif els with spiral thickenings. (No. 74) VI Vessei-
i orm perforation plates. VII. Vessels with very fi :

g- (No. 75) VIIL. Vessels with opposite or scalariyforr:;
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pitting. I?(. Woods with conspicuous rays. (No. ~6) X. Woods
with storied structure. (No. 77) XI. Woods with resin or gum
ducts. XII. Parenchyma reticulate. (No. ~8) XIII. Woods
with septate fibers. These keys are intended for use in connec-
tion with Record and Hess’ Timbers of the New World (see
Tropical Woods 73:42) wherein many of the anatomical fea-
tures are well illustrated by photomicrographs.

X1V, Dicotyledonons woods with xylem rays virtually all
uniseriate. It is doubtful if there is any wood that has all its
rays only one cell wide throughout. For convenience, how-
ever, rays are placed in the uniseriate category when only
oceasional cells are paired, producing 2 “partially biseriate”
condition. Included in this key also are some woods having
latex tubes in a few of the rays; such rays may or may not
multiseriate about the tube.

American dicotyledonous woods with virtually all of the
rays uniseriate belong to nearly 200 genera of 5o families,
though not all of the genera are named in the key. The families
in the key with the largest number of genera are Leguminosac
(34), Euphorbiaceae (26), Melastomaceae (23), and Sapinda-
ceae (11). The feature frequently characterizes @ whole ge-
nus, but, on the other hand, it may be inconstantin different
species or even i different specimens of the same species. No
other anatomical feature was found to be common to all of

the woods with uniseriate rays.

XIV. DICOTYLEDONOUS WOODS WITH XYLEM RAYS
; VIRTUALLY ALL UNISERIATE

1 a. Woods with Seluded phloeme; oi sy sens s Riae s T
b. Woods without included phloem

2 a. Included phi;uoem iﬁ nrll_astomosing
irtually a GOLIEATN s gio w kA o IR B S
b, }r:iffdﬁl;mmﬁa in strands (islands on cross section), without
conjunctive LISBUE , o eiaeiae e e 1 : Med e i
1 1 1 : - § -5 2
7 a. Bands of conjunctive nssuc_dl:::ncgh ‘gn P o e
Ay Pera {Euphorbnamac).

parenchyma in DATTOW; v
Josely spaced. Bands of xylem

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

re-width apart, ..o.cpoo

5. Bands of conipetives Hesoe CIGMSSERET S0 0L T
parenchyma absent. ‘md A ; d t P va nngon . S

. Fibersi ¢ septate and aggregar , Appeanng cross i
i a; ali?;:nf a;; :ogﬂue.nt parenchyma. .- Salacia (Hippocrateaceae).
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b. Fibers not septate. ... o o e R s R S 5

5 a. Pores few and very large. Raphides common in conjunctive

PTG S e Doliocarpus (Dilleniaceae),

b. Pores rather numerous and very small. Raphides absent

6 a. Stone cells present in conjunctive tissue.
Diclidanthera (Diclidantheraceae).
Stone cells absent. ., . ... .cvoessns.ss . Simmondsia (Buxaceae),
7 a. Vessels virtually all solitary; pits vestured.

: _ Mouriria (Melastomaceae).
b, Vessdls not:BlLSOMEAIY . . o o iviniatsrinrnine stagei s o sie bl it 8

o

o0

- Phloem islands at terminus of radial groups of pores and arranged
in diagonal series; radial phloem bridges absent. Vessel pits not
\')cs:ur-:d_ s s T .:-'\"rr:;, Pisonia, Terrubia (Nyctaginaceae),

. Phloem islands scattered irregularly without relation to' pore
arrangement; phloem bridges present in some of the rays. Vessel

pits vestured <t A e b e EA Y R S e R e T

9 a. .\._\"1\‘:1.‘. parenchyma limited to a few cells at margins of phloem :

strands and sparingly diffuse. . . . o Antonia (Loganiaceae),

Xylem parenchymain rangentialor interrupted concentric bands. i

B« : Bonyunia (Loganiaceae),
essel periorations exclusively or predomin 1

p y.or pr antly m :
scalariform) : 1 R
R TS i e o D 11

11 a. Vessels virtually all solitary. .. ... ... 25
b. Vessels not all solitary. ... .. Ay N el e
12 p Valleghy 20

- ¥.r.<,.~.r_|-r.,} pittang fine to medium
LR EPRITING N taumedinm, ot s s AR SAOR 13

-ray pitting coarse, often sealariform

)
b
a
b. Rays heteroge S, Wi
¥s heterogeneous, with m
a

13 a. Rays homogeneous.or with very few uprighr cells W,
I s : any upright cells. ... . . l‘f
4 1 celis present in some of the parenchyma strands A
b. Oil cells absent. . . Ca Capsicodendron (Canellaceae),
B : Canclla, Pleodendron (Canellaceae)
s e tedium-sized to large in part. Perforation b 4
thick, widely spaced. . . . b
b. Pores attainallitn tuitnitte, ol ol s B ((ER
It a '

. CS.‘-lf]—l" ¥ }‘ll 'III"I i‘i i ] | . (l o (E .u. : riaceae),
\ LY t gnne. DL‘HSI(\-’ lTlLd 1 121 miriacea

e : ) am, . .f‘f.’ miria lH ] )

: . \L‘as 1-!':1} }"Il'[lll‘.lg ﬂlt‘dlll]n ])cl’ls'l ry hlg]l .4,‘1’?fﬂg{9uf’1 ” ]umll'ac {,‘j

o ¥ i) : 3 L laceae),
] g 1‘0]-? Ur_ 1{‘55 I'Illg—pol ous. ]‘Il}L‘l’S \v\'ifh Spil&]s. Icrfor:lnon bars )

1ICK, e spac i boAs endlera {I'I 'dfdn CAC

l}_ }\ w. d‘l\ t"d 21900 e il ‘CH_’{J’ b E: g eae

}J. ]’Jiﬁ‘LIS'L-[ orous, I'Ibe‘ls W”}Iﬂul Spil:l.lﬁ. Pk’rfﬂ ation ars i )

ey T o b 3 th"‘.l'

B i e DS e o Colimells ‘
: Ay nellia (Co
8 E Pores large, rather few, ... E (Columelliaceae).
s Pores srcll ta v el M s antanea (Humiriaceae),
19 & Vessels with snitale s toe o o tos ot
j -

Vessels with spiralsin tips of members, Ra.y; Wlth f-e-“; ..... d ﬁ 19
Or no dehi-

TROPICAL WOODS 27

i ight cells. . o2a Gordonia (Theaceae).
nitely upright cellse oo oooiinone  Franklinia, Gor
b Vcsles without spiral thickenings. Rays usually with many defi-

" nitely uprightcells. ... oouooens “Hamamelis (Hamamelidaceae).
: 21
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_ Vesselray pitting very fine. Fibers not septate. .. ..
4 ;}: Vesscl-m; gitt'ing'not very fine; mostly coarse and often scalari-
form. Fibers septate in part. .. 1 1 i
) . o
. Rays homogeneous; often aggregated. Intervascuiar pi
" m?;:ly :pngi_te. Pa;gnchyma sparingly diffuse. . Alnus (Betulaceae).

ot irting alter-
eneous; not aggregated. Intervascular pitting a
i E:t? I;’?tinmgﬁjrma finely reticulate. . ... . Pamphilia (Sty_racaceac).

22 a. Pores small, Intervascular pitting opposite or scalariform. Tan-

niniferous tubes absent. Parenchyma absex}g o {ancm‘icﬂe)'
ium-si arge Jar pitting mostly
‘medium-sized to large in part. Intervascu : i
= El:ieri:lz, ;\tith local tendencies to Oppositeor scalariform. Tan
niniferous tubes prescntin some of the rays i
. Parenchyma in closely to widely spaced, narrow, concen kL
A 'Ba??i’; ’ L b e Tryanthera (Myristicace 24
b. .PZTenél;j;r;i-a'_.sparingl'y par-atra.chcal and diffuse, ... .o S c .t.a t c
.. Perforations all multiple. Growth rings normally absent. bt ;; e
ﬁfar 'r(:r:esir;enrric i A e Dia!yaa&&er-}a EIMYH:; ::d s
= e able in par s noe frequently dems
- > anein part, Growth rings fredtery arcate
i E;ﬁl;o;a:::; sl?llbc;:;s. chtnte-ﬁbers.va.s:cmmc and sometimes:in

22

3 Wisiice e el

24 @

Ea bt i s s B R S s T Virola (Myristicsccse].
ANAS) . o i s R NS s P ORI U o
small (not over over ) PR R R camene

R IV esselipi ts (WEEY BIMBN Rt L i v e a p ot AR rala e 52
25 b__ Vessc_l ?its not VCI'Y gmall o SR T 27
26 2. Ripple marks present.....c- i e R v 29

.. Ripple marks absent....- ens
27 : ;?;ﬂ: marks about 250 per inch. Vessels ;;JJ;:%. (zm?PhYunma?é
b. Ripple marks less than 140 per 'lflch: Ves.sals not it:?:::r;ores
28 a. Parenchyma in ;:}csclg:spaced- uﬂrgscnaru{ i::s orre
i Riek Sy ogia:pyrés virginiana tEbc,nsc_cae)‘
ntric and diffuse. Pores small to

: ol pores sma :

n tihgfi‘;pﬂ-ma:ﬁ :‘::fz_‘;a perinch. ... , Suriana (Sunmneear;)o
i i AP o, - 2 i ntea (e # 3 R IR

29 a. Vessels virtually all solitary - - - - - e i 33

b. Vessels not all snlimry ey g ms
S Al or.l:%%i:;%?&'dﬁpmm (Apocyﬂnmej};
b. Rays distinctly h:etemE?ﬁ'go#, .;'a; :ca.st in p::tmmh ., B
4B in-ipomuheal e Kotchubaea {Rubiacea)-

spadﬂg..... e et

b. Parenchyma otherwise: v osonssss ot :

el aye- s

e
b AL RTRE
L
AR
SIS




32 a.

37 a. Vessels with Spirals. ..o 38
b, Vesselswithoubepirale. 0 o 39
38 a. Fibers with spirals; bordered pitslarge. . . . Evonymus (Celastraceae).
b, Fibers without spirals; bordered pits small. . Hypericum (Guttiferae).
39 a. Farenchyma in concentric bands (at least at margins of growth
rings) 8 s e e e ele iy b b e e e e 40
b. Parenchyma otherwise or apparently absent............... ., 48
40 a. Parenchyma bands within the growth ring; not terminal only., , , 41
3 . y - - : 3 g ot Z <
b. Parenchyma bands at growth rings’ margins, but sometimes
doubled or tripled; narrow. . PGPSR RIE T L 42
41 & I-:ﬂ)z:rs septate. Parenchyma bands coarse. . . . . .Guarea (Meliaceae).
b. Fibers notseptate. Parenchyma bands fine. . , . Trichilia (Meliaceae),
42 a. Fibersseptate.. ... ...,

. Parenchyma very sparse. Vessel-ray pitting all very fine. Pores

+. Vessel-ray pitting distinctly 2-sized. Vasicentric tracheids pres-
. Vessel-ray ;‘ittilr;gl \m ﬁne.,l fﬁnugh sometimes unilaterally com-
. Pores all very small to minute; numerous. Crystalliferous par-
. Pores larger in part; often few. Crystalliferous parenchyma

. Fiber pits distinctly bordered. Rays somewhat heterogeneous.

. Fiber pits indistinctly bnrc.le-re-d...f-{a

. Fibers not septate.

o i yTR e e e e B b A 43
: W !
. Non-terminal parenchyma aliform to confluent. . _, .,

. Rays heterogeneous,

e | 45
. Non-terminal parenchyma abundant; distinct with lens.

. Non-terminal parenchy

TROPICAL WOODS No. 79
Parenchyma abundant; unilaterally pa;afreacheal, .with occa-
sional extensions. Vessel-ray pitting distinctly 2-sized. Pm:es'
P CATAIMCEIZRA., o 0 o 17 VA s R SR b r e ol Haploclathera (Guttiferae),

PR T NI 1 st ot s Gleasonia (Rubiaceae).

, Parenchyma reticulate, .. ... oveesiivmiiiaie i e 34
. Parenchyma not reticulate. .. o oouiiiiimiimin s nuin 37

At vevovnr .. Ptychopetalum (Olacaceae),

pound. Vasicentric tracheids absent. ... o oo iiiiain

35
enchyma strands few or absent. . .. Alibertia, Tocoyena (Rubiaceae).

strands numerous.

.................................... 36

Vessel pits vestured .. ., .. wvv-+.Cameraria (Apocynaceae),

vs definitely heterogeneous.

Vessel pits not vestured..................Diospyros (Ebenaceae).

.« «.Cupania (Sapindaceae),

J T . H & 44
Non-terminal parenchyma otherwise or apparently absent. . . . 46
Rays nearly homogencous. Vessel pits not vestured. Fibers with

small bordered pits, T i . = Tr
ered pits. Taste very bitter. . ... . . 9uassia (Simarubaceae).

ays h neous, at least in part. Vessel pits vestured. Fibers
with simple pits, Taste not distinctive

. Brownea (Leguminosae).
ma not abundant; indistinct without lens,

Elizabetha (Legu minosae),

Rays homogeneous. Vessel pits not vestured. Heartwood

- 2
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or less o ... .Amyris (Rutaceae).
ted; moreor lessoily. . ..oo.ooooe
b. sf;i;;s decidedly heterogeneous. Vessel pits yestured. Heartwood g
unscented; notoily. oo d e .l ..... admlmm Ray,
' m: ; mostly in long radial TOWs.
i ﬁgsf::rgrizﬂh;:fm:clls. L y :Plama*:'apm-.(ﬁpocﬂnsccac).
b. Pores small, rather few; solitary and in small multiples. Rays

with numerous procumbent Fa T Heterostemon (ch;minosae).

48 a, Rays all decidedly heterogeneous. Pores very small Pmn : ym "

o S o of oy caly heterogenea. Paenchyma

LA Bl )
49. 5 EEl O tE s e g

- . Vessel pits notvestured.
ﬂd’ali}r arranged }p:"”’-“'”a [’I'hcmﬂc).

- ed. Vessel pirs ?'\38"-
b, Tibers not scptate. Pores not radially arrang! Tocoyena (Rubiaceae).

;:r:eds r.'n-o’s'tl-y: small .I}ibcrs infre‘qﬂir;it}y ::cptatc. Parenchyma
i mostly vasicentric, sometimes short orC‘;P?aﬁ: Ciopsieity

¥ ! ) . P renchyma 101‘!3'
tly mgdinm-slﬂd- Fibers septate aGu_a!"ﬂ' (Mmm).

5o a. Fibers septate. Pores 1

b. Pores mos :
aliform to confluent.........: e

............. a

52 &, Vesselsvirtuallygilsoﬁtary..........':..:.-...‘.' ............. .
b. Vessels not all solitary . iureaseezrer Lo

53 a. Rays homogeneous or nearly so. Wood nn.g %oaﬂmopm i)

| . \ diffuse-porous ., -« 54

2 Wood
decidedly heterogeneous. YREE . =7
e fe' ll1 uniformly distributed without poa;:lt:égc gﬁ?ﬁ'lzrgc
S w. concentric bands. W i
i el Rosaceae-Chryso
bordered Pits. . - vxseerit s

rrang Vet K5
b. Poresin radial or diagonal arrangement. ... .

3 to u—reg lar bﬂ.ﬂdﬂ few_ to
chyma in coarse-celled, A e o ctly bordered pits.
55 & Eﬁﬁ:ﬂl cells wide. Fibers with small md‘s‘&:fopiy Jum (Guttiferae).

o e cRaid s presants s ke s R s ocally confluent.
b ‘li?::::;;;;munﬂ&!m?uy P‘;;;‘."“.f; v.,:il:Su:ric trb;cheids ‘E’“& )
" Fibers with diseingtly oSS BB (0 Garaipa (Gutoien
pueenily SRR ol i S
56 a. Parench}'mﬁfenuﬂn"m' ROt o e AT samame =

otherwise or absent. == -l;to-w ood por
5 ?mncw::an multiseriate bnmimurl{ w‘?:ﬁx i f: :z
57 a. Larg ﬂg: o8 i pendritie arrangemen: .““Mﬂw. Fagaceac):
3 RS MO SR v ) tly absent. -
. apbund:g:.s;}--";g;ﬁ.v, sicentric chuds&??-“:far B
f ores ’ . . . .-n---och'-';"“ ] f e s,
g . Ri lemgrk_s:._ sia s .-'-”_“_..-.-.---u
¥ ;. Riggle marks absent. .-+
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5g a. Vessel-ray pitting fine to medium, .. .iaias REE R ey 6o
b. Vessel-ray pitting coarse to very coarsc, at leastin part......... 62
6o a. Fibers with distinctly bordered pits; not septate. Pores often in

long radial mutiples. Vessel pits vestured. .
Himatanthus (Apocynaceae),

b. Fibers with simple or indistinctly bordered pits; septate. Pores
not in long multiples, Vessel pits not vestured. . ......... ooy A

61 a. Rays homogeneous or nearly so. Pores up to medium-sized or
larger ; Pseudima, Tonlicia (Sapindaceae).

b. Rays distinctly heterogeneous, Pores typically small to minute.
(See Key XII, 133-136.) LY .. .....Euphorbiaceae.

62 a. Vessel-ray pitting distinctly 2-sized: fine and coarse together.

} Aptandra, Cathedra (Olacaceae).
b, Vesscl-ray pitting variable, but not distinctly 2-sized i

......... 63
63 m, Pores large in part . L R s e
b. Pores small or infrequently up to medium-sized. . ............ 66
04 a

. Parenchyma strands very unevenly spaced (rad. sect.). Raysde-
cidedly heterogeneous. Fibers often septate.

Caryecar (Caryocaraceae).

nly spaced (rad.sect.),

...... 65

b. Parenchymastrands rather closely and eve
Fibers not septate.

- Rays homogeneous or nearly so; fairly uniform in height,

Rays decidedly heterogeneous; heights unc\'cg.nm e
Alchornea, Conceveba, Toannesia ( Euphorbiaceae).

66 2. Pores mostly in radial or oblique series of multiples. Fibers with
thick walls and small lumen e e IJr'p}:r:-!:'; (Sa Otl'i.cc )
. Pores mostly in scattered multiples. Fibers with thin to ‘:.nerc)iiu‘m s
wallsand large lumen. (See Key X11, 1 §7-159.). Euphorbiaceae

67 a. Ripple marks present........... .. . 68
b. Ripple marks absent. ... . . . i L -;
68 a. Vessel pits vestared. (See Key X. o1-164.) - 5 4
i i - S Y &y 91-1040) . -, . ]
b, Vessel pits not vestured . = 9 : & T i

6
69 a. Pores very small; crowded. Ve ;.

ssels with fine spirals. N 1
RREry e . . Non-termi-
nal parenchyma very sparingly paratracheal.

sidtee [ .
5 .4e.:c.d.f.. \_}‘hp;mcasumaccar),
d. Vessels without spirals.
vasicentric to aliform

............. Tabebuia (Bignoniaceae).

Pores up to medium-sized: not crowde

Non-terminal parenchyma narrowly
and confluent, ‘

70 . Fibers septate, at least in part ;

b. ['lbcrbnmscptatt. IR T . 15

71 a1 1 gLl 5
arenchyma-like arrangement . 2

not so arranged. ., .., , . I
neous or nearly so Al Sapi
orK ) oo wdllophyius (Sap
|i..t::mg::n<:0us‘ usually decidedly so. i PRl

wadn 73

Septate fibers in P
b, Seprate fibers

72 4. Rays homoge

b. R ays
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93 a. Vasicentric tracheids absent, Parenchyma-like fibers l_ooscly_a;-
" gregated into patches or irregular bands wi th large interstitial
spaces. Vessel pits vestured . .. ... oo .+ - Melastomaceae.
b. Vasicentric tracheids present. Vessel pits not vesturcdl.‘it. ﬁbe . 74
. Minute vessels and tracheids with spirals, Parenc]'_tyma-: e fibers
i tc:;inal, yasicentric-confluent, or diffuse 5 Eeangarg: (c(l'.‘onnmcesc).
/essels without spi lik in bands.
b. Vessels without spirals. Parenchyma-like r;wmz 0 S
75 a. Radial gum ducts present. ... P Tetragastris {Burscraccac?‘);
b. Radial gum ducts absent. ... .ooovoommmeneniiirmsiress

76 a. Tanniniferous tubes present in some of the rsg:;om (Myvisticaceas),

b. Tanniferous tubes absent, . ...cooooreee srames s hess 7‘;
%7 a. Vessel-ray pitting coarse to very COArSe, at leastin part...... 'go
b, Vessel-ray pitting rather finc to T 111 DT RCIRRR ER Y

Radial latex
i 51 t large to very large; tyloses absent. :
i I-t:’;fei ::KF iirt‘lii::;gl gum cysts present. .. _Crestidium (Connaraceae)

b. Pores not above medium-sized; tyloses present in heartwood.

Latex tubes and gum cysts abset}t ; e -

. 2 Pores and multiples often with distinct tendency to gsagorilt:é
B t. Density very high. Heartwood sharply demarcated. )
S Comocladia (Anacardiaceae).
b. Pores and multiples evenly distributed. Dcns'ttg. mezi::n&u}:::::;c“).
" wood not sharply demarcated. . ooooooome e 7
8o a. Vesse'lpitsvesturcd‘.e;l..........._.......::1:1 .......... o

irs not vestured , v st :
81 i z::iiilli;;:mus- wood fibers present. Crystalliferous parenchyma
1 A

ol B3
b g:;i?:ll?}:}::;?‘:}gpz gi:lrs absent. Crystalliferous parenchyma

............. 83

strands COMMON . . . v «co e S ] f ;‘ous o e
§2 a. Rays homogeneous oF nearly s?.‘(?l.-}.rsttfl.i.;”p”‘ o (Polygonaceac).
| chambersl L ou moseof thecllsuprghtoraquats

n ASRYROESL red.
Crystalliferous wood fibers not finely Chamberter, ), (yiscess)
it band ja (Leguminosac),
83 a Paratracheal parenchyma 2 e Hamnis ‘.‘ .......... B4
i b, Paratracheal parenchyma SParse. - == "L

i medm;;?::gx‘u (Leguminosae)
mall. . Coccoloba (Polygonnccae).
n coarse bands.
Cabralea (Meliaceae

).
i A
s, at Jeastin parto o oerett

84 a. Rays heterogentous; pits
pits to vesscls s

b. Rays homogencous; Salidzhs, Pumchymai

85 a. Rays homogeneous ot
b. Rays distinctly heterogeneo

86 a. Parenchyma confluent into nm;dréﬂia stenocalyx (Blmma““)'
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Parenchyma not confluentintobands................ Sapindaceae,

&

. Vesselswithspirals,atleastinpart. . ... ..oooiiiniinoian. 88
Vessels without spirals

& ooR

Ring-porons

=
=
e
7
'y ]
=
=]
=
o
1=
@ .
.
=)

3. Fibers very thin-walled. Pore rings discontinuous. Intervascular
pitting opposite to scalariform. Minute vessels few,
. . Leitneria (Leitneriaceae).
b. Fibers thick-walled. Pore rings continuous. Minute vessels abun.
dant; aggregated like parenchyma. . .
- Rays homogeneous or nearly so. Parenchyma rather abundantly
diffuse vov o Lycium (Solanaceae).
ma very sparse,
Choisya (Rutacene).
Parenchyma in terminal bands composed of T or 2 rows of flat-
!'::u'\! cells oo e Aeserdus (Hippocastanaceae),
« Parenchyma very sparse; notiin bands, ... ... &, 92
"o 3 M 1 3 o1 i
92 a. Pores in long radial series. Fibers without spirals.
. Eriogonum (Polygonaceae).
Fibers with spirals.
. Menodora (Oleaceae).
93 a. Vessel-ray pitting in part considerably coarser than the intervas.
cular; often scalariform oy 2 s T AN
b. Vessel-ray pitting otherwise. . . y S L Kk, : g;
d ¢ Yarenchvma A i e d] r .
94 a. Parenchyma long-aliform to contiuent. Pores large in part. Wood
: Manikot (Euphorbiaceae).
rous, narrow, concentric bands. Wood not

- Rays decidedly heterogeneous. Parenchy

gl .

- Pores not in long radial series.

very light and soft
. Parenchyma in nume
very light and soft

g5 a. Pores ~rn.1:_]. Density mostly high ; | : 8 ! NG 9;:
b. Pores medium-sized 1o large. Density not high ) 37
9t a. Pores and muld

‘ ples usually in distinct radial series, Rays decid-

_cdly heterogeneous b R Lucuma (Sapot

b. Pores and multi les not disti Al e 5 i
'ares an ; in distinct radial series, Rays not de-

cidedly heterogeneous, though most of the cells are squarish.

Chromolueuma (Sa potaceae)

x tubes absent. Fibers rather
artwood dark brown; oily looking,

Gavarretia (Euphorbiaceac),
-atex tubes sometimes present. Fibers
ale brown; not oily looking,
Anomalocalyx, Nealchornea (Euphorbiacne).

g8 a. P.;rcm:.hyma in num i
crous, co ithi
e , §, concentric, apotracheal bands within

Y r o G Sk g A S S S I
- Parenchyma otheryise, /. LoD 8 P RIS GRIE O s 2

2. Radial channels common. Late
lhlk'k-\ld“l_‘d. He

; R-._td:.'tl channels absent. |
thin-walled, Heartwood p
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100

. Rays homogencous or nearly $0. .. ...ooooonaimsersinoreoae
i 'Ia:n. Rags decidedly heterogeneous, .. . ..., ..oooaaiiiiiiiiaans 101

ok e
: 2.sized; very small ones often in irregular groups associate
i z?trl?multipl;s of {argc ones. Radial channels sometimes present.
Latex tubes absent. .. ......... e Duf‘kfadmdror.: {Solanaccac}.
b. Pores small to medium-sized, fairly uniformly dls:rl buted.
i i times present.
Radial channels absent. Latex tubes so;l}fp; 5mﬂ§r O cetiacss)

alert p})ﬂ"ﬂa { C:lppar!dactac)-
. , : £ y t ndsof.|0mﬂ:.,.....‘....,10‘1
b I at‘en\':h ma cells mosd n stra r mo !

102 a. Vessel pits vestured . . ..o oconoaen v e on
b. Vessel pits not vestured. (See Tropical Woods 541 3 Elc:phorhiaccac
............... 104
103 a. Vessclpitsvcsturcd..a..‘..A.....‘....... ................ <
. Vessel pits not vestured.. ... R . :
104 : R:ys dicidedly heterogeneous, with many upright cclls.'(.:f—)’ stals o
oo e tcrogencous bt without disinedy up-
g right cells. Crystals common. ...« “ ; h h . .P.a.r.t;“_:h"ma
Ring-porous. Rays up fo 100 (200) cells :g’ e
) spafsc. Fiber pits rathersmall. .. ........ Cephala

b. Diffuse-porous. Rays up to 30 (50) cells high. Parenchyma abun-

) : H d conspicuous.
dant, aliform to confluent. Fiber pits large }?{::ymrpwm (Rabiaceas).

3 bsent. Crystalliferous
i by neous; crystals a . :
Sl I;:Lsnct}f}?:\f:lslt);angmemm. Gum duc:: ab?nc::{;li,‘;imm:fme
eneous; crystals co ;
i ;:r e:iﬁ:'g!::?::ﬁ%s. Crystalliferous parenchyma ;uda:cd;
d;:dc::‘z?cw (exc. Terminalia). Vertical traumatic gu
abs

Combretaceac-
SOMEHiMES PRESERt, oy« oo aessnres s -

- OE DENASL v yey e 2y Shi s sedzieve s :
. Parenchyma very sparst; BORIRNGES £ e i >
i ;. P:.:ﬁ:nchyma in concentric l;anis. - i (so‘m‘m;‘
¢Ous OF DEATIY 80 o crvese - i R
5 ;' 2.?},': gzg::gefli‘y heterogeneous . . . ««x - . Cyphomandra (

ithi th ring.
Parenchyma bands metatracheal and within the growth ring F:
‘09 n' .. . slad e pnae V@

Fazpza Ty ] 111
Rays homogeneous. .-« 12l ninal only. oo oo
b. Parenchyma bands ﬂP“"::lm B ety

I1o a. Parenchyma bands very: Enallagma (Bignoniaceas).

iform. JSE
b. Parenchyma bands narrower and more un} :;’;M da (Bignoniaceae).
BT s, squarish on
f several rows of cells,
111 a. Parenchyma bands c?:;?udo multiples rather ced.

sectio spa
it i aceac).
m wme:ﬂafmmgemu_a in part. Billia (Hippocastana
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b. Parenchyma bands 1 or 2 cells wi
nich; ; ide, the cell i
Pores and pore multiples closely spaced; ofsr by radla.lly.
rma“!-'. ........ ; i nrrangcci d‘ag.
(12 5. Rayeomogennos. wvhen sl s it MUNIE L N
b. Rays heterogeneous, . ... .. e .Poﬁ‘::?;! Egaiﬁt‘:ﬂmae).
cveweno. . Salix (Salicaceae),
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Euphorbiaceae novae vel criticae colombianae, ITI —434)
Leon Croizat, o, I dppcs sl 17
Bombacaceae: Descripcion enmendada de Bombax coriaceum Mart. &
qu?s {pp.l435—437é1 pl;\:c), by Armaxpo DUGAND.
wevas nociones sobre el género Ficus en Colombia, ITT (pp. 435~ )
by Armanpo DUGAND. ;e
Palmas nuevas o criticas colombianas, II (pp. 443-458; 6 plates, 2 figs.),
by ArMANDO DUGAND.

Ochroma lagopus Swartz, the name of the balsa of Ecuador.
By ELBERT L. Lirrie, Jr. The Caribbean Forester (Rio
Piedras, P. R.) 5: 3: 108-114; April 1944.

«The Balsa, or Palo de Balsa, of Ecuador is known by three
scientific names. The lightest of commercial woods, Balsa is
distributed in the American tropics from the West Indies and
southern Mexico to Bolivia and Peru in northwestern South
America, though more than nine-tenths of the Balsa now be-
ing lumbered comes from Ecuador. Ten species of Ochroma,
the genus of Balsa, have been described, though some workers
vecognize only one.

“This article summarizes the nomenclature of the genus
Ochroma. There has been 2 general tendency among recent
workers to question the validity of the segregate species of
Ochroma, though the Balsa of Ecuador was named a distinct
species, Ockroma grandiflora Rowlee. Balsa was observed in its
range in western Fcuador in field work from March to July

1943- Herbarium material from Fcuador is not specifically
different from the original species of Balsa of the West Indies.
The latter has two scientific names, both dating from 1788,
Ochroma [agopus Swartz and Ochroma pyramidale (Cav.)

Urban. As it is not known which name was published first,

¢ seems best to retain for the Balsa of Ecuador the name Pt
- universal use before

lished originally in the present genus, In 1 e be
1920, and still generally adopted in botanical publications,

Ochroma lagopis Swartz.” — Author's summary.

Anatomia das rincipais madeiras b;asileiras das Rutaceae.
By F. R. MlEAN £z, Rodriguésia (Rio de Janeiro) 7 16: §-223
1§ plates; 1943
Contains a key to Hi€

This is followed by descrt

the woods of 17 genera of Rutaceac.
ptions of the anatomy of 14 species
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of 12 genera, namely, Adiscanthus, Balfourodendron, Citr

Drctyoloma, Esenbeckia, Euxylophora, Fagara, Horts ; ]\,f vy
calanthus, Rhabdodendron, Raputia, and So)'mr; )ia Tlf’ Hi
described are illustrated by photomicrogra hs}( ostl i
showing cross and tangential sections. P (et S

Os . T oy 1
-E)E-i-!{bl’“-)sa da 1Jndu_str1a da esséncia. By ArtHur b M
DA Bastos. Rodriguésia 7: 16: 45-54; 2 text fi R Ta
s §—54; 2 text figs., § plates;
\n account of Ani
- \,..,-,-J-\\'.,h:]. of Aniba rosacodora Ducke and A. Duckes
sterm. wi ‘elerence tc e
Sose 11 um;nin to the anatomy of the woods 1:15 t“
¢ industrial use of the timber as £ ¢
as a source of essenti i
< 1al oils,

O cabi d i
ok ’_ol .Pard. By ApovrrHo Ducke. Arguivos do Servi
lorestal 2: 12 13-1¢: 1 plate: Now quivos do Servico
Ao iy o 55 1 plate; November 1943
ontamns a O o1 7 ?
e LL.\LHPUUH of a new genus and species, Cabi
paraensis Ducke, a scandent shrub s { Sy
B eaRin ey nt shrub belonging t subtri
- teriinae of the Malpighiaceae ging to the subtribe
his species 1s 1 e ] o .
f Bélem }I"I ra \:h:,‘:"r r::rtll‘ Sy aowd dicay
g re 1t also occurs somet: :
growing in hedges, etc. It is ictimes spontaneously
like Banisteria :a:’- ?f: It is known under the name of Cabi}
re rare. Both ‘1]{’ Spruce which also is here cultivated but
v. but I d ir :"t" are used in popular medicine and s
- Jilr o not Know - - sor-
any narcotic property I;’f:}}?— i?*[“:ucs I- paLnOw describing has
Pari whichbil y. If it has one, it is ignored by the people
the other Cabi !;i) ignores the strong narcotic P-”thrFr' P‘E_
ther Cabl, Banist g P -rties
f 'va')i'r {u.;i]en;; caapi. The latter is the “”“"L: n{
us C . =t s ' + >l ¢
the ‘vack’ o _}‘\ 1}: ]: e Brazilian State of Amazonas and (;F
the "yage or "ayahuasca” ; R8s |
bia and Peru. drank gf»ra‘of the Amazonian parts of Cuimo
nart of the 5 y certain Indians of the h 5
‘) 1e Amazon region. ROStRWEStern
¢ two Cabis b FT ol .
o W;t]lnF of Pard can easily be distinguished w}
and b .ks ruits. Our new species bears \eII. tﬂ i
arge e - : X S yellow >pg
sveeadie h”wc“,a?nm?gcd fruits; of Banisteria caapi OIWLm
it s are pale rosy and the frui - , how-
small, large-wi sy and the fruits ha .
t”"}.\:\l-lﬁ‘ht:}-i’tbw]ngc'.l samarae. Sterile plants ca:e the form of
both ';pt:c . t the consistence of the Iea\;e:s h el d i
species but thinner in B. caapi than i y herbaceous in
nin the Other."

¥

the famq
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Novas contribuicoes para 0 conhecimento das seringueiras
(Hevea) da Amazonia brasileira. By Aporpro DUcCkE.
Arquivos do Servico Florestal 2: 13 25743 November 1943.

In this work the author brings up to date his series of im-
portant studies of the species, varieties, and hybrids of Hevea
trees of the Amazon region.

Studies in the Simaroubaceae, [II. The genus Simaba.
By ArTHUR CRONQUIST. Lioydia (Cincinnati) 7: 1: 81-92;
March 1944.

« Simaba is related on the one hand to Quassia and on the
other to Simarouba. From Simarouba it is well separated by
its perfect flowers and capitate or slightly lobed stigmas,
Simarouba having unisexual flowers and long divergent stig-
mas. A helpful vegetative character is that the leafiets of
Simaba are usually opposite, while those of Simarouba are
almost always offset. Quassia, as represented by Quassia
amara L., differs from Simaba in its broadly winged leaf
rachis, ordinarily racemose inflorescence, erect petals which
are glabrous except for a few hairs near the base within, and
conspicuously joined pedicels. . . - I believe it is better to
refer 9. africana o Simaba, as Baillon at first did, leaving
Quassia as @ Monotype. Another African genus, Odyendea, 15
probably not to be separated from Simaba, the only distinc-
tions ever having been brought out, residing in the aestivation
of the corolla, being apparently fictitious.” _

“The genus includes species of very diverse habit, from
good-sized trees to gmall shrubs or subshrubs, and suffruticose

lants with the leaves all basal. Where information is avail-
able, I have included habit notes in

the key, but these must
be used with caution, since data aré scanty, and several 0

the species may be either arborescent shrubs or trees. Precise
limits of measurements of flower parts are likewise subject to

change as more material 15 accumulated. R,
“1: seems noteworthy that of the 24 species recognized 1n

this paper, 19 were described by 1874, when Engler's excel-
lent treatment appeared in the Flora Bra{:hm.{u, and only
five others, all valid, have been proposed since:
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Notes on Polynesian Glochidion and Phyllanthus. By Leon
Croizat. Occ. Papers B. P. Bishop Museum ['[‘If;nolulu)
14: 16: 207-214; Apr. 28, 1943. .

“Of all of the Polynesian euphorbiaceous genera, Glochidion
Forster is probably the richest in forms and the most difficult
to classify. . . . It s difficult to see how conservative tax-

omists can avoid treating Glochidion as a section or subgenus
jiyllanthus, thus accepting the final disposition of Forster’
ade by Mueller of Argau. . . . To clarify these rf)rbi
e t}:|.\.:.-:»:-br.al'li:it'.m?ulnp.!.n.t_\-.-n large genera and to nI:ono-
Braph. ie species, prolonged investigation is needed. In the
{r ;1:;. l(rl:u ;:?;::UI')T]T’%{h“rh genera, Phyllanthus and
Slochitigns SR ‘.1._15 u .!7‘1‘1:_1r‘cly separable on the char-
e ‘.‘L tamina u.u1um_:u I'he paper concludes with the
escription .‘.It":‘--niw species of Savanan tree, Glochidion
\'-']|t-{:!1'r_i;‘".j";\-‘l'.l_l-l-l\-f'}}- .?I.'h;. 1]3:%?#:1':!:_{! Iis syc_h that I am not

iwvllanthus or Glochidion 1s involved.”

lems of

h oI lgl and d o axp ar F p
in ep -4 £ ; L LWAN 5 I 4 by
- llr. o ladt nia. i ' i% ALWANT OINGH ;) ac [” {fa /4 A‘-‘ d
. . - i ad.
EXL fl'.J Sey Lz Plate\, I‘-).‘. 3

1. 1 I:sect. B: 1a—1g:2 ¢
“In L nladenia shar .

'Il.]._ Ve 1T ._.I—’. ek ._!.. h- %13':-_1 },. ?'{JE(.’;;’(;{(‘ fhcrt‘ are thrce

. W \.1. ks ._-._=}r:';mi phloem, (4) the intraxy-

friian ot pocm, and () the interxylary 2

At e b o ie interxylary phloem which

]‘.;T\‘}I:_—‘ of

ot Gk e \1‘_,‘?:3::: r}})}fir)'c-l.n_ arise from the pith
acent to the pith take -)';--r i )‘.'\lgm parenghyn‘la o
okl B \i|ﬁ'{-n‘»~1rijv‘nl.-'1m their formation. In old
Do e o ntiated on the outer faces of these
el produces some secondary phloem cen-
. ”..] he interxylary yhloe : |

P syl !.lncm, present in the st
N I:\\-i Il}rlr;allﬁ:cim_:})s of thin-walled cells p?*z:;ulgzsocl::sf
ol w};i 1.\;}\{111. ‘Later the cambium resumes its
_ 1 the result that the phloem groups be-

cCome t:tl}ht'li:i
: dded in the s ;
o he secondary xylem.”—From author's

1

L
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Classification and description of the vegetation types of the
Niger ‘Colony, French West Africa. By W. A. FAIRBAIRN,
Imperial Forestry Institute (Oxford) Paper No. 23, 1943
Pp. 38; 8 plates, 1 folded map. Price 4 s.

The author, who is Assistant Conservator of Forests of
Nigeria, had a previous report, entitled “ Ecological succession
due to biotic factors in northern Kano and Katsina Provinces
of Northern Nigeria,” published in 1939 as Institute Paper
No. 23. The territories in the two investigations are adjacent
and the basic classification followed is the same. “The direc-
tion in which further study s now most needed is the deter-
mination of the ecological status of the communities described
and the extent to which their tension lines can be controlled
in the interests of conservation of fertility and optimum land

utilization.”

Development of trade in colonial timbers. Importance of re-
search into problems of production, marketing, and forest
engineering. By J. N. OLIPHANT. Reprint from The Crown
Colonist (London), March 1944,
«The essential features of the present movement for the de-

velopment of Colonial forest resources are the location of

sawmills and other manufacturing plants in, or as close as
ssible to, the forests, sO that transport costs on raw mate-
rials are reduced to a minimum; and the conduct of intensive
and sustained * production—cum—marketing' research aimed at
finding uses for as many as possible of the miscellany of

woods to which the plants have access. Because the variety o
the raw material is s0 great, it is contemplated that there
should be provision for its experimental qlanufgcturc mronla
correspondingly wide variety of forms, mcludlng not only
primary products like sawn timber but secondary ones S}l::s
as plywood, turnerys doors and w{ndows, furniture, m_a;ltc 2
and so on. Moreover, a3 Jogging, €+ the bringing of the rsi:v
material to the plant, isa partiCularly costly operation 1 the

tropics, the economical plan, as full-sc

ale industries develop,
will be to locate a group of different wood-using industries at




one center where they can sh
as well as such other com
technical staff for supervision. .
much material that would be t

to be utilized by some other indﬁsti‘y of the

The African oil palm: its history, cultivation, a

tance. By Doxovax S. CorrevL. Lloydia (Cinci

101-120; June 1944.

“The palm oil of commerce is obtained from
brous pericarp or outer layer of the fruit of numerous v
and strains of the African Oil Palm (Elaeis guineensis
the ‘Palmier & huile’ of commerce, a member of the «
family (Palmae). Palm kernel oil is derived from the ke
of the African Oil Palm seed.” e

“*Among the fats and oils imported into the United
palm oil ranks next to coconut oil in point of volume.
world’s largest exporters today are European colonial po
sions in West Africa, mainly British West Africa (espe
Nigeria), the Belgian Congo, and French West Africa, with
small amount exported from Latin America, primarily Bra:
Nigeria and the Belgian Congo, alone, have supplied appre
mately three-fourths of the world’s production of pa.F
and kernel oil. Before the present war, the Netherlands In
and British Malaya supplemented greatly the palm oil
kernels imported from West Africa.

“In 1931, the United States imported 258 million pounds
palm oil and 39 million pounds of palm kernels and pa
kernel oil. Following this there was a steady yearly increase
of importations (with minor fluctuations) until a peak |
reached in 1937, during which year 411 million poun:
palm oil (valued at about 23 million dollars) and 179 =
pounds of palm kernels and palm kernel oil (valued
11 million dollars) were imported. The bulk of t
kernels came from the Netherlands Indies, Belgia
and Nigeria. Since 1937, however, there has been a
decline in importations, and in 1939 only 288 million pou
of palm oil and a little more than two million pounds
kernels and palm kernel oil were imported.” ¥
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NOTES ON TROPICAL TIMBERS
By SamukL J. Recorp
Aspidosperma Monteroi is A. multiflorum

In describing some species of Aspidosperma yielding woods
of the Boxwood type I said (*“Timbers of the New World,”
1st printing, p. 61): “A. Monteroi Standl., from near Mandos,
Brazil, belongs in this group.” The specimen was obtained
from Field Museum and bore the scientific name on the label.
It was later discovered that the name was only provisional
and had never been published. A photograph and fragments
of the herbarium material were sent to Dr. Adolpho Ducke
who informs me that he collected the same species in dry
forests near Santarem and Monte Alegre and that, according
to Dr. Kuhlmann, the correct name for it is Aspidosperma
multiflorum DC. It also appears that the original source of the
wood sample was not Mandos but Aramanahy, Lower Tapa-
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{312, State of Paré, where it was collected by the late Dr. R. C,
onteiro da Costa.

Identifying Laplacea Brenesii

Following is a striking instance of the aid a wood anatomist
may be able to give a taxonomist working with sterile her-
barium material. Recently I received from Paul C. Standley,
of the Chicago Natural History Museum, a small piece of
wood collected by Mr. Steyermark in Guatemala. He wrote
that he had at least seven collections of the same tree from
different parts of Guatemala and some others from Honduras
and Panama, and added that the leaves looked to him more
like Meliosma than anything else.

Fortunately for my purpose the wood in question has soli-
tary vessels and scalariform perforation plates so that it was a
very simple matter to find it in two of the keys of the series I
have been publishing. Furthermore, the exact species was
indicated—ZLaplacea Brenesii Standley.

I reported my findings to Mr, Standley and by return mail
received his confirmation of my diagnosis. “There is no ques-
tion as to the correctness of the name, but the variations in
foliage are extraordinary. The leaves of sterile young branches
are zery unlike those of fertile branches. We have just one
fertile cnllecri_f_m (in old fruit) from Guatemala, so weather-
l;;-a\_tc-n :hath for sq;ne time I did not recognize the family.

It and the sterile specimens were put side by si >
!mtauis?s would rn':cr;glljlize any cnmnt:}?:tion dﬁet\ic;:!di’h:;:‘:
Just as in my case.

“Incidentally, one of the sterile specimens from Honduras
was written up once by [another botanist]
of Quercus, but 1 realized that it was at leas
suppressed the description,”

Laplacea Brenesii differs from the other species of the genus
particularly in its coarser texture. According to C. 1. Lankes-
ter (see Tropical Woods 70: 30), it is abundan . ;
region of Costa Rica and in demand for sca

and mill construction, but warps too badl
make good boards.

as a new species
t no Quercus and

t in the Cartago
ntlings for house
y In seasoning to
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Driftwood in Nova Scotia traced to the South Seas

Last April Capt. Harry Peake, who is stationed at Fz:%nch
Village, Halifax County, Nova Scotia, sent me for identifica-
tion a bit of wood which he said had been taken from a largec;
piece that “came in on the tide.” A description of the woo
fOlg:;:; slightly pinkish. Luster rather high. Odorless _;m%
tasteless. Very light and soft, but tough; we:ght (air-dry
about 20 lbs. per cu. ft.; texture fine and umform;bglralr}
straight; feel velvety. Very easy to work, but presumably o

t : . -
10\;3:::;51‘1:;213}1'6, rather few, fairly evenly dlstributed;loccpr];
ring singly and less often in radial pairs or threes. Vessels wx:l :
simple perforations; pits alternate, _men.:hum-s:zed, vets}.lturez,
spirals and tyloses absent. Rays uniseriate and less Pan 5
cells high; homogeneous; pits to vessels medium-sized. Paren-
chyma narrowly vasicentric and in numerous deFuuse _cry?w
talliferous strands. Fibers \Iv:;th thmdwalls and small simple

1 1 marks absent. No gum ducts seen.
piEI's.heRlEIi:(l)ie combination of characters can be found o_nlg
in the Leguminosae-Mimosaceae. The uniseriate rays.anh
the exceptionally low density served to narrow the searc
to a very small group of genera and a few com_parsson{s; were
sufficient to reduce the possibilities to a single genus—/ m::la.
Available descriptions eliminated the American spel:;es_. g
the Yale collections there are representatives of about 3
Old World species and an examination of the shdg‘s soon
reduced the quest to one—dA/bizzia fulva White 8;’ Iran(c]:;ss
Our file specimen was collected by C. E. Lane- ]c:o c(:)wen
No. 263) on the trail from Kokoda to Gap, fné e S

Stanley Range, Papua. The sample to be deterrgune ma o
the other so perfectly that they appeared to if parts c;q -
same piece. Obviously the board washed ashore n ks
Scotia must have been f¢i:lr.f:opped from a ship on its re
e
fro‘/r;}&tit:iz?:jl;: ?itoE:c;f the largest trees in the forest,hat-
taining a height of 150 feet. The soft wood saws wogll)lr)lwr ff;:-
fresh but takes a smooth finish when dry. It is suitable
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boxboards and light construction not exposed to decay or

insect attack. The vernacul
1 : ar names recor '
Kerefere, and Haide. SRS

Distinguishing Cedrela and Swietenia

W;ic"ifca?tl)’ Rad DCC;;lslion to examine a herbarium specimen
e collector believed to be ' i
iy R ’ - an undescribed speci
d:‘i;:‘:ma. Since the material was incomplete there \Eas :;rr?ef
(Cedre!:)s lto whether it was Mahogany or Spanish Cedar
section of t required only a few minutes to make a free-hand
One lo:k i&';‘:ig e }Eﬁace it-undeca compoit L pHGICES
enough to convince me th "
3 _comy at the gen
question could not be Swietenia, and of the tw e i
qu%s}:mn, Cedrela was indicated. SLBSheA S
€ 1 :
i candng o e diinguisding s
By e size of the v?.ssel pits. In Swietenia they are
P ; d'f(;ut 3u, whereas in Cedrela they are fully twiyce as
Wil e:ﬂ;{g::g 5(\)’; ‘gdrjeat and so consistent that it can be
) Ithout measurements | 1
o . . articula
slranall 1eir:§ of bol:h kinds are available for éonﬁparison rlgerlf
. pits are characteristic of most members of the f 'IY
mcﬁ;zce(‘,l‘;} so;ne of the ex{_:eptions being Aphanamixis ,?;2?
i P,‘w m}z ea, Cedrela (including Toona), Eke&ergiaj M. !."
5 Kevw;)é::n.v'{‘l}]e(}}also occur in a wide range of f,ami?i:;a
) : Tropical Woods | =
S Areh £ _ 74) includes A
f esentatives of 5o families with some or all of hmencan
N IS ”(;)t (]]'Ver 4u in diameter, Oithe yesoel
n dealing with heartwood t} '

: 1ere 1s usuall .
confusi Tt REY D00
scento?%h‘ﬂz?:)ga'r?y and Spanish Codan 3¢ thecaff-lfnr for
Sl er is Fhara_ctenshc. Generally, too, th (% e
Sk gr:t lghtgr in weight, a fact which f)mbz’tb] ; ;dar
Mah% into stating (Wood, London, 1908 20 ] !‘I(I‘IS]Ed
; ganies of the Central American m;iini’ % 7): “The
;r\ e bulk of the rapidly shrinking America and, which form
Y . - o n su r
W::}“G “;? ‘Honduraa, Tabasco, Baywood, ColoE,P}!;” an}gl are
g ’C;d;’/:an’ or Bermuda, are probably the wood ?r}, Ang-
S rh;ta Eenus closely allied to Swietenia.” ]:; SHi
i dt' e mainland species is Swietenia mac s

g- According to tests at Yale, the specific gravi?p}zy{h
y (air-
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dry) of wood of the latter species ranges from 0.40 to 0.85,
mostly between .50 and 0.60, whereas the lightest Cedar
had a bulk density of 0.37 and the heaviest (Cedrela salvador-
ensis Standl.) 0.7, the average being between 0.40 and 0.50.
On a basis of pit size only the wood of Swietenia is not dis-
tinguishable from Khaya, Entandrophragma, Pseudocedrela,
Carapa, and Xylocarpus, all of which resemble Mahogany
more or less closely. Birch (Betula), which frequently 1is
finished in imitation of Mahogany, has very fine vessel pitting
but the anatomical resemblance goes no further. Dipterocarp
woods have relatively coarse vascular pits which, unlike
those in the Mahogany family, are distinctly vestured. The
nature of the pitting of the several elements of wood consti-
tutes one of the most reliable and readily used features in
identification and deserves much more study and analysis.

Determining the Age of Mahogany Trees

The wood of Swietenia is characterized by concentric
bands of parenchyma which clearly demarcate growth rings.
Many, perhaps most, tropical woods exhibit growth rings
more or less distinctly, but in comparatively few instances
have they been correlated with definite periods of time. Col-
lecting the necessary data is not a particularly difficult task
for a scientist who has opportunity to study selected trees
for a few years or can examine stumps in plantations of known
age, but the subject has received little attention.

The best work of this kind has been done by K. A. Chowd-
hury of the Forest Research Institute at Dehra Dun, India.
About four years ago he completed a series of observations on
Mahogany (Swictenia macrophylla) planted in India. He
concludes that a distinct parenchyma band is formed an-
nually and completely encircles the tree. Hence the number
of complete rings indicates the age of the tree in years. Since
American Mahogany grown in India shows no _essgntga.l
difference in structure from that of the same species in Its
native habitat, it seems safe to assume that annual rings are
produced throughout the range of the genus.

Many different kinds of woods have growth rings demar-
cated by bands of parenchyma. It has been customary to
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:gfer ;0_ such bands as “terminal parenchyma,” the supposi
1-::; . emg that the}r were formed at the conclusion o t}:;
%;rm“:jg seaﬁou. It is now known that such bands may be
ed at the commencement of s
d at easonal growth, h
i ‘ growth, hence
I;j::d initial (parench_vma” has come into use (s::e Tropg:;
T | i
i 149. 36). The parenchyma bands in Swietenia, f
1 ple, are initial and not terminal >
n e‘ - . ‘ = - -. .
it "::i?;lt?]mg ab wood specimen, it is not always easy to
ik erfa and belongs to one ring or to the next, and
) Ts;‘:; 5 ‘doul_Jt parenchyma is said to be “ termir;al
: 1s situation could be avoided by the use of t!(1Jr
¢

less speci ‘ .

specific term ‘“mar: st

: ginal,”” which would indi sl

W g indic

ithout reference to the time of production ate position

Pseudocopaiva hymenaefolia

In the .
SnoouREReLE
; 5 that Pse v ie ki wen SO
rom Copaira. My nrest i this ubjct i of more thn

“In my book g’}'ii;tatcd - Trf;p:'m[ Woods 37+ 5t
1924, I said that I cerifdof Tropical America, published in
hrnds s ould not u‘nderstand why the Cuban
et ;i'é'ainCCI Copaifera hymenaefolia, since the
Ciitons whifh'a ifferent from those of the other species of
;:old me tI;at the S;ch:’::if:qash;i;;f?r tlhl‘f—'iis_\iStematisrg had
em asi ATy -Tly place u
\‘isitillgitf}z.cb?s}te‘:ojt}oitf?f m:vnd. Some five y’earE tht:re E)vrl:ji!l):
ence t0 N L. B):ittnita:-;]i;altﬁarden‘I related my ;xperi‘:
a manuscri : :reupon presented :
their "'V‘J'?i';:},}/;ﬁi:;;?n_d[ﬂjr' Percy Wilson F;uid ptfe(?)amr:dw;’th
e f’.rm/iam;.m:'f“ f.or(f, an.d in it they had set up a n or
S d{:scripti(m‘ i.lurz, or Copaifera hymenaefolia. 1 publi lﬂ;

1.our magazine, Tropical ;;;{}W!j ['--:O.S 168
sl

[)CC 1. 1G2c -

» I, 1929) and, so far as

: as I am conce

that plant is permanently fixed.” ncerned, the status of
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THE GENUS PSEUDOCOPAIVA BRITTON & WILSON
By Joun D. DwYER
Union University, Albany College of Pharmacy

In 1929 Britton and Wilson described the genus Pseudoco-
paiva (Caesalpiniaceae) without critical notes in Tropical
Woods 20: 28, basing it on the well-known species endemic
to Cuba, Copaifera hymenatfolia described by Moric in 1833.
That Pseudocopaiva has not been generally accepted by
workers may be gleaned from 2 study of subsequent identi-
fications of the species.! Recently I had occasion to survey
the American and West Indian species of Copaifera and
found many substantial reasons for upholding Britton and
Wilson’s genus. Restricting ourselves to the above range, We
can definitely segregate the Cuban species from the majority
of the species of Copaifera on the unijugate character of its
Jeaves. Only four species, all of these South American, agree
with it in this respect: C. confertifolia Benth., C. Kuntzei
Harms, undoubtedly conspecific with C. confertifolia, C.
fissicuspis Pittier, and a Paraguayan species, C. chodatiana
Hassler. Of the quartet, C. ckodatiana exhibits such a marked
relationship that on superficial examination it can scarcely
be distinguished from its Cuban counterpart. Assuming for
the moment the validity of the genus Pseudocopaiva, it is
expedient that a new combination be made: Pseudocopaiva
chodatiana (Hassler) Dwyer.
The principal differences between Pseudocopaiva and Co-
paifera are to be found in the foliage, flowers, fruits, and
wood? The American and West Indian Copaiferas do not

possess strongly falcate leaflets and the midveins are little
It. These conditions account for the fact

eccentric as a resu !
that the principal secondary veins are rather proximate and

1 The Gray Herbarium, Harvard University, recently issued no. 1149 in
its “Plantae Exsiccatae Grayanae” series, {abelled Copatfera kymenacfalia
Moric, based on material collected by R A Howard and F. Gonzales (6598).
An excellent list of synonyms is included on the printed label.

2 Professor Record appended notes of the comparative anatomy °f the
woods of Pseudocopaiva and Copaifera, following Britton and Wilson's de-

scription of the former genus.
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as they approach the margin, parallel with each other. In
Pseudocopaiva each half of the unijugate leaves is inequilat-
eral with a conspicuous and eccentric midvein from which
4~8+ conspicuously and roughly parallel secondary veins
emanate, those on the wider side of the lamina being 0.3—
1.5 cm. apart. As the veins of P. hymenaefolia and P. choda-
tiana are widely spaced on the wider side of the falcate lamina
and diverge sharply as they proceed toward the margin, the
resulting pattern is striking. In fact, in Pseudocopaiva the
disposition of the main secondary veins is more like that
found in the closely related genus Cynometra, all of whose
species are characterized by unijugate leaves.

On the basis of floral structure Pseudocopaiva shows marked
floral differences from Copaifera. While the size, shape, and
number of the sepals of both genera agree in general, the
texture, pubescence, and coloration of the sepals of Psendoco-
Paiva are so strikingly unlike those of the latter genus that [

think herein lies one of the strongest arguments for the re-

tention of Britton and Wilson’s genus. Its sepals are thick-
crassate, bearing short w

hite-woolly hairs inside and outside;
this pubescence is set against a blackish, often glandular-
punctate surface. The American and West Indian Copaiferas,
on the other hand, have their sepals crassate, and should they
be pubescent within, are always long-hirsute (under magnifi-
cation), the corpus drying a golden brown to a deep dull red
color. Both genera agree in the structure of the stamens and
in the absence of petals. Examining the carpels of both genera
we note that the styles differ appreciably in length, those of
Copaifera being 2-4 (4.5) mm. in length, while those of
Pseudocopaiva attain a length of 6.5 mm. at maturity, This
disparity is significant when we consider that the ﬁéure of
4.5 mm. for Copaifera embraces over 20 American and West
Indian species. In P. chodatiana particularly, the distinct
unilateral position of the style with relation to the top of the
ovary stands in contrast to the simply eccentric position of
the style characterizing the Copaiferas. P. hymenaefolia

unlike any American or West Indian species heretofore

described, except C. confertifolia, whose ovary is described

as glabrous, has the carpellary hairs confined to the basal
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stipe. It must be admitted that the ovary of P. c;wianéﬁ
has hirsute hairs unmistakably similar to those o tlc ; r
aiferas. As in the case of the sepals, the often mottle =
gray-black or virescent appearance of the ballcd cadrp;fl:lsred
Pseudocopaiva scarcely reslembles the n%giff;i sr::;;ée i
or nigrescent, and vaguely or non-n _ R
i rpels of the Copaiferas. Stigmatic stru
g:ﬁf;rc;aftern show little variation within the (i;)m’piex.is 1
Since all of the available material of P. cho arza:;aat a0
flower or in very immature fruit, we may assume t B
legumes of P. .&ymenaq{lof;'_a are Eyfrcal ::jrittl;e) g;;lugépaifm’
the plump and smooth fruits (2 mha el
these are rather flat and papillate. The minu F
on the surface of the valves are more suggestive .
i lly scurfy. The endocarp
of Cynometra which are supcrﬁcllaa ly e
of Copaifera is uniformly smootT,h_ ack dgge L vy i
ridge found in Pseudocopaiva. LIS Tl i e
distal end of the valve, marks the position Ot_h S
widest side of the arillus. While agreeing in the po S
i flerences in the ari
solitary seeds, both genera exhibit di e
In Copaifera this covers three-quarters or | el
ture seed on one side; in Pseudocopaiva |
:?feﬂasmall cap atop the s:zfd. :}r:c:hz ;ﬁrﬁcal; Ec(r;?lsst;l;:i ts:::)‘j
aturity and ra n sic
?:l?illzli‘:ln::ll)]eai:tzr gemfs they are subplane and gl:stf:nmcg,fr:l.clié
It is appropriate that we conclude with a d:scusm?ir; fiche
differences between P. chodatiana and P. Izymn;laqf'f‘he,latter
tofore not considered by workers to be relate Ll
species is endemic to Cuba while the forme; L
rted only from Paraguay, in the region of s
?I(}a::!er 7984, type collection of C. chodatiana; Ha L anci
type collection of C. chodatiana var. _)"'mmca.raFl% 4,934).
b}g:ween the Rio Aquidaban and Rio Apa (c’i:s sﬁ-e 234
Structurally, the leaf blades of the (::ubag spe G
falcate, the broader side of the lamina emgo e il
ttenuate at the apex, and cordate at the base. s.?l : adPaccnt
ah o cing of the more conspicuous and subparalle : Jfound
:fe?nssp?n t};ge middle of the wider side of the l:r:!:?l,“c i
those of P. hymenaefolia to be 0.5-1.5 cm. apar
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15 a.

16 a.

17 a.

18 a,

19 a.

. Vessel-ray pitting fine, opposite

. Rays up to 4 or 5 cells wide .
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Rays 1-3 cells wide; without distended cells.

Macoubea (Apocynaceae).
Rays up to 5 (6) cells wide; distended cells common. .....vcvne 8
Fibers thick-walled. Pores mostly solitary.

Microplumeria (Apocynaceae),

Fibers thin-walled. Pores frequently in multiples.

Rauwelfia (Apocynaceae).
Vessel perforations exclusively or predominantly multiple..... .. 10
Vessel perforations simple
Rays in part conspicuous. . . ; - -

Rays not conspicuous, though often distinet. . ........... ... 13

Pores radially arranged. Parenchyma in short tangential rows and
diffuse, Vessels and fibers often with spirals. Heartwood chalky

White. ... ivieaane.s e Tlex (Aquifoliaceae).
Pores not in definite radial arrangement. Parenchyma absent or

very sparse. Vessels and fibers without spirals. Heartwood reddish

orbrownish. . ......co... L Lo b Turpinia (Staphyleaceae),
Parenchymazeticulates L sl o ol o R S 13
Parenchyma not refieulate: cova s vimanionn s insi s b vetaiaae 17

Rays all uniseriate orDISEHRTE. | . Jhleivalic s vio dinienins b daspinisigs 14
Rays in part 34 (5) cells wide

Rays very high; pits to vessels very large.

; Peridiscus (Flacourtiaceae).
Rays typically less than jo cells high; pits to vessels very small.

Pamphilia (Styracaceae).
Multiseriate ray cells variable in form and not definitely stratified.
Pores mostly solitary. Wood yellowish white. . .. Sty/loceras (Buxaceae)

Multiseriate rays with definite stratum of procumbent cells. Pores
mostly in multiples. Wood brown. . ... .. .. L. 16
Intervascular pitting finely scalariform. Enlarged crystalliferous

ray cells common. Pores uniformly distributed: crowded.

Aextoxicon (Aextoxicaceae).

. Intervascular pitting not scalariform. Enlarged crystalliferous

ray cells absent. Pores crowded in early wood; tendi i
) i ; tending to
arrangementinlatewood................ ... s

at ate Halesia (Styracaceae).
Spirals common in tips of vessel members. Vertical gum ducts of

sporadic occurrence Liguidambar (Hamamelidaceae).
................ 18

. Spirals absent or very rare. Gum ducts absent

Vessel-ray pitting coarse, usually scalariform,

Eucryphia (Eucryphiaceac),
............................. 19
Nyssa aquatica, N. sylvatica (Nyssaceae).

- - .Nyssa bifiora, N, ogeche (Nyssaceae).

Rays 1 or 2 (3) cells wide.
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Parenchyma finely reticulate. . . ... . ovve i sane 7
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20 a.
b.

21 &
b.

21 a.
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Rays all wide; not in contact with the %ﬁi;:{o:hia B ilstiaend)
Rays not all wide, sometimes all narrow; often in contact with the s
D T

Vessels with spiral thickenings. ... ..ooooonroneaiemermsons 22
Vessels without spiral thickenings. .. oococoonnarmeraercrmeres 25

Rays all uniseriate, Fibers withspirals. ... Evonymus (Celastraceac).

b. Rays not all uniseriate. Fibers without spirals. .. ...oooeeeocns 13

. Definitely ring-porous. Rays 1-3 cells wide; homogeneous.

Elacagnus (Elacagnaceac).

. Not definitely ring-porous. Rays more or less heterogeneous in

BRI L o ot R s e e BT 24

. Rays rarely up to § cells wide. Pores in large groups, often radial.

Fibers chin-walled. ... .vuoocemenmnnonecs Ovidia (Thyme!acamc).

. Rays often s, sometimes up to 10, cells wide. Pores fairly uni-

‘stributed, though more crowded in early wood. Fibers
5‘:;?::3 tc}l:liit;jwl;ucc{. i ug .............. Prunus seroting (Rosaceac).

. Ring-porous. Late-wood pores in flame-like arrangement. Vasi-

ic tracheids rcsent....................:Cas:an:a{Fagaceae}.
cl;?f;:-pomus. I.itt-wood pores not in flame-like arrangement. -
Vasicentric tracheids absent. . .. ..cocoeenaemsmnemmrestrtint 2

Vessel-ray pitting fine. . ouvaccmsmmnansaisnn sosnmsen s 27

. Vessel-ray PItting CORTSE. .. ...oosesssnsrrss et ettt iines 29

1 cous: pits to vessels not over 4.
e & Dichapetalum (Dichapetalaceac).

. Rays homogeneous or weakly heterogeneous; pits to vessels 674, 28

inch; irregular; f the
inple marks present; about 130 per inch; 1_rreg_ulu, most 0
ﬁi)?s? :or:toricg. Pores often clustered . . Gaiadgndron (Loranthaceae).

i : . P ostly solitary.
wiRipe atie S ECE R Wigandia (Hydrophyllaceae).
i ltiseriate rayS. - .« .« - Mammea (Gutf;&m).
2 :; g:ﬂ iﬁiﬁ?ﬂ?f 1 n mu .......... Ancistrothyrsus (F.lamumacﬂe).
V1, WOODS WITH OIL (OR SIMILAR) CELLS
1 a. Parenchyma in uniform concentric apotracheal bands. . ... - :
b. Parenchyma otherwise or absent. o oocore et Loy 1 . ...r. .
2 a. Parenchyma bands terminal. Intervascular ltur}g_ s& ari n:{i‘::t .
Perforation plates scalariform...o..o.. - M{;gno -:aﬁ ;gm fin
b. Parenchyma bands closely spaced. Intervascular pitting e
alternate. Perforations simple. ...oooeeene ﬁ ed ..... Y ,,
jseri i ned tora
3 a. Parenchyma bands uniseriate. Oil cells con R
S N S R T g I Rt 4
b. Parenchyma bands biseriate. . < - e S S
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CURRENT LITERATURE

Riqueza forestal dominicana. By JosE ScuirrINoO. Revista de
Agricultura (Rep. Dominicana) 3§: 153: 40445 4 text
figs.; March-April 1944.

Contains accounts of three trees, namely, Cedro, Cedrela
odorata, Caya Amarilla, Sideroxylon foetidissimum, and Caya
Colorada, Dipholis salicifolia, which are useful for their
timber in Dominican Republic. The author, who is Inspector
Forestal y Encargado de Asuntos Botanicos, has had much
experience with the forests and woods of his country.

Itinéraires botaniques dans 'ile de Cuba (deuxiéme série).
By Frire Marie-Vicrorin and Frire LEon. Contrib.
Inst. Bot. Univ. Montréal 50: 1-410; 257 figs.; 1944.

This work, the second of a series on botanical excursions
in Cuba, is a sequel to the first (reviewed in Tropical Woods
71: 36), by the same authors; it covers the work of collecting
and exploring done during 1940, 1941, and 1942. Although
much of the material is new, certain chapters treat regions
already studied in the first volume, giving additional informa-
tion and data not previously recorded. Various corrections
and adjustments in the nomenclature of certain species men-
tioned in the first volume have been added, either in the
main body of the text or in marginal notes in the index.

Frere Marie-Victorin, founder and director of the Botani-
cal Institute of the University of Montreal, was killed in an
automobile accident while returning from a botanical trip
in Quebec, Canada, July 15, 1944.

Frére Léon is the Director of the Botanical Laboratory
of La Salle College (Havana); the taxonomic work was done

by him, while the photographs and “Journal de Route” are
the work of the late Frére Marie-Victorin.

The taxonomy of the Mexican, Central American, and West
Indian species of Ouratea (Ochnaceae). By Joux D.
Dwyer. Ligydia (Cincinnati) 7+ 2: 121-146; 4 figs.; June
1944,

“The Mexican

_ , Central American, and West Indian species
of O

uratea range from lianas to tall trees. O. insulae Riley may
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attain a height of 25 meters. As a rule, however, the Ourateas
are small trees or shrubs. As is characteristic of the ma_]orlt);.
of the genera of the Ochnaceae, the lustrous leaf bladefs ]?
Ouratea tend to be grouped and to persist at the apices of the
twigs, thus giving the plants an attractive appcara:;ce.N o
“Of the 55 specific names in current use for t_ed or

American species of the Ourateae, 26 are valid, one lsd eser:—
ing of varietal rank, three are doubtful because of "11"11 ::’q}lx‘a 3
description and lack of material, and 25 are invalid.” 1W
new species are described, both from Costa Rica.

i Gentes Herba-
Revision of the palmettoes. By L. H. BarLey. :
rum (Ithaca, N. Y.) 6: 7: 367-459; figs. 186-2513 July 21,
Lg‘::w monograph of the genus Saal including 26 species,
of which five are named and described for the first time, }a).n;i
one, S. bahamensis, formerly treated as a variety of S} al-
metto, is given specific rank. The new species are Saba perg-
grina and . viatoris, native habitat of both unknown, ;
Alleni of Panama, S. yucatanica of Yucatan, and §. Questelz-
f St. Barts, F. W. L. ' '
angofull key, numerous excellent line drawings, and photo-
graphs serve to convey the kind of essential information that
cannot be adequately communicated Py any text and niilm-
dentally give emphasis to the author’s announcement that
bundles of sterile and fragmentary material in hls}l own
herbarium have been burned.—B. E. DAHLGREN, Chicago

Natural History Museum.

' For.
ibbean Forester, Pub. quarterly by the Trop. F
Thﬁxg?g:)a]?e%f 5.0 II;OI'BSt Servic:el, Rio Piedras, Puerto Rico.
Vol. V: 1,—4: 1—212; October 1943—July 1944

ConrenTs 0F No. 1

Leaf key to the common forest trees of the Yucatan Peninsula (pp. 1-19),

Labzg.gtt‘:t‘iiog.n%:;:izale des Antilles francaises et son intérét dans la
valorisation sylvicole (pp: 20-43), by H. STEHLE. e
Informe preliminar sobre la utilizacion practica de la corte
(pp. 44-47), by Lu1s R. QUINOKES and J. F, PuncochAR.
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Provisional list of trees and shrubs of the Lesser Antilles (pp. 48-67), by
]. S. Bearp.

Ensefianza de los valores del bosque y de la dasonomia a los nifios de
Puerto Rico (pp. 68-77), by Juax B. Gazramsipe.

Recommendations of the soil, water, and forest conservation committee
of the fourth meeting of the Anglo-American Caribbean Commission
(pp. 78-83).

Los palos brasil de Colombia (pp. 84-93), by Aparicio RANGHEL GAL-
INDO,

N?es on furniture cracking in Jamaica (pp. 94—97), by C. B. LEwis and

. SwaBEY,
Tabebuia pallida and Tabebuia pentaphylla (p. 9g), by Frank H. Waps-

WORTH.

Contexts oF No. 3
Ochro{na lagopus Swartz, the name of the balsa of Ecuador (pp. 108-114),
by Eiserr L, LirrLE, Jx.
Notas sobre la silvicultura del cedro, Cedrela mexicana Roem. (pp: 115-
117), by AvserTo J. Fors.

migjunas especies maderables de Colombia (pp. 11g-123), by Hermano
ANIEL.

Desarrollo y utilizacién de los recursos for i ~-
135) by JosE Garcia Martinez, sl e

Les petites associations épiphilles en forét hygro-sciaphile aux Antilles
francaises (pp. 136-137), by H. StenLé.

La silvicultura y las industrias como bases para el empleo permanente de
emergencia (pp. 138-144), by CamiLo pEL Morat, México,

Utilizacién de la cafia guadia e g 4
3] gu n Ecuador (pp. 145-151), by Josf Mar-

Contents oF No. 4

Turner’s Hall Wood, Barbados (
; PP- 153-169), by E. G. B. Gooping.
How to make wood unpalatable to the West Indian dry-wood termite
¥

Cryptotermes brevis Walker, II. With o i
179), by George N. WoLcorT, AT S S

Les glumiflorées des Antilles francaj
S francaises: Espéces nouvelles pour la
Guadaloupe et pour la Martinique (pp. 181-206), by H. StenLE,

The development of a marfa plantati i
Frank H. Wapsworrs, PR & poor ullg i iRl o

The forests of Costa Rica. B
- By C. A. Merker, WiLLiam R.
Ii\?;uoun, Joux A. Scuovren, and WILL!AM’ A. Davyron.
; rme;graphed. U. 8. Forest Service, Washington 25, D. C.
944- 'p. 8458 x 1014 ; 48 plates, 1 type map in color. :
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A general rep'ort on the forest resources olf Costa Rica,
Central America, by the U. S. Forest Service in cooperation
with the Office of the Coordinator of Inter-American Affairs.
There are three parts, as follows: I. The present situation:
Geographical background; the forests; exploitation of th’e
forests. 11. The future use and management of Costa Rica’s
forests: General considerations; potential wood requirements
and uses; some essential steps in a forestry program. I1L Ap-
pendix: The more important forest trees; common and scien-
tific names; strength and related properties of woods; lumber
prices; wood exports; photographs and forest type map.
The whole constitutes a valuable contribution to the knowl-
edge of tropical American forests.

Caldasia. Boletin del Instituto de Ciencias Naturales dela Uni-
versidad Nacional de Colombia, Bogotd. No. 11, July 20,
1944.

: CoxnteNTs (botanical)

Euphorbiaceae novae vel criticae colombianae, IV (pp: 7-19), by Leox
CROJZAT.

One old and two new species of Phyllanthus from northwestern South
America (pp. 21-22), by Leox Croizar.

Plantse colombianae, VIIL (pp. 23-32; 4 figs), by Ricuaro Evans
SCHULTES. . o

Noticias boténicas colombianas, IIL. Especies nuevas y criticas (pp- 33~
38; 1 fig.), by ARMANDO DUGAND.

The development of vessels in angiosperms and its sig-
nificance in morphological research. By 1. W. BAILEY.
Am. Journ. Bot. 313 7: 421-428; 9 text figs.; July 1944.
«Vessels have originated independently in five distinct

categories of the Tracheophyta, oIz, Selaginellales, Filicales,

Gnetales, monocotyledons, and dicotyledons. The origins

and salient trends of specialization of vessels in the primary

bodies of monocotyledons and in both the primary and sec-
ondary bodies of dicotyledons are clearly definable upon the
basis of available evidence preserved in extant representa-
tives of the angiosperms. The i-rreversxble phqugenetic trends
in the origins and specializations of vessels are so compre-
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hensive and reliable that they deserve serious consideration
in various lines of botanical research. Their significance in
the fields of comparative and developmental morphology are
discussed in this paper, leaving their significance in the dis-

cussion of physiological problems for future consideration.,”

—Author's summary.

The formation of growth rings in Indian trees. Part III
A study of the effect of locality. By K. Aumap Crown-
HURY. Indian Forest Records (n. s., Utilization) 2: 3: 59-75;
2 plates; Sept. 19, 1940. ¥
Results of a study of the effect of local climate on diameter

growth of Teak (Tectona grandis) and Mahogany (Swietenia

nmérop}:ﬂ:’a}. Many interesting observations are recorded

225“-2123_}' questions are raised which cannot now be fully
Both of these species usually shed their leaves during the

gry season, but leaf-fall may or may not start duringg the

r?ltr dry month; nor is there any certainty that all the trees

will remain leafless throughout the dry period. Diamet
growth usually begins either in the last month of the Eff
ff]?:(;nt}?; ltmmedlately after the beginning of the wet seasony
¢ temperature is at or near the highest for the ar.

5 'E;]c;;:“\.aci?g]l; is typically ring-porous, shows much variZ:ior;

i ¢, ranging from a compact biseriate or triseriate

ban, arge pores to few scattered large po i

Bl passrchime Liske b ge pores touching the

Thronan y1 yer but not forming a definite band
roughout India and Burma these two extr i

alr%r}}g S i extreme forms occur,

1€ ana £ 1
tomy of Mahogany grown in India is virtually

the same : !
il tizctshall)t grown in tropical America, despite the fact
g i ccome entirely leafless for a month or more
activity, an :;t:;l e ‘“h the commencement of cambial

. v 3 a_l-enc b X )
dclimits P yma band is prod

s th s s produced whic

the tree aug Z‘;-‘]stosilpg:i?\:_th. ]l" his band completely encirclcl.:
istinctly on lo ’
not, however, confuse this ini' gs or Stumps. One must

conti
‘huous parenchyma bands that are sporadically dis-

tial band with the short dis
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tributed throughout the wood. It has been found during this
investigation that these discontinuous bands have no rela-
tion either with the beginning or with the cessation of diam-
eter growth, At present, the reason for their occurrence is
not at all clear, for attempts to correlate them with climatic
variations have not been successful. . . . The best method
to determine the age of a Mahogany tree would be to count
the initial bands on a log or stump. An incomplete disc or a
boring taken out from a living tree will not always give a
correct determination.”

The first two parts of this series appeared in Indian Forest
Records 2: 1 and 2; 1939 and 1940. The trees dealt with were
Chir (Pinus longifolia), Teak (Tectona grandis), Laurel (Ter-
minalia tomentosa), Cutch (Acacia catechu), Semul (Bombax
malabaricum), Jaman (Eugenia jambolana), Sal (Shorea ro-
busta), Toon (Cedrela Toona), Kokko (Albizzia Lebbeck),
Sissoo (Dalbergia sissoo), and Champ (Michelia champaca).
In most cases annual rings are formed which make possible
an accurate determination of the age of the trees, *provided
proper care is taken of the false rings that occasionally develop

in them.”

Testing of Indian timbers for veneers and plywood. By The
Forest Research Institute, New Forest, Dehra Dun. /n-
dian Forest Records (n. s., Utilization) 2: 4: 77-106; Nov.
26, 1941.

“This publication is supplementary to the first and second
interim reports on the testing of Indian timbers for veneer
and plywood, published by the Forest Research Institute in
1934 and 1936 respectively. The first report covered 48 species
and the second report another 30 species. This third report

describes the work done on another 34 species, and includes
some further tests on species dealt with in the first and second
reports. It is therefore complementary to the first two reports
and should be read in conjunction with them. The qualities
and peculiarities of each timber are recorded in detail, with
special reference to its possibilities for rotary cut veneers and
plywood.”—Author’s summary.
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Notes on Indian timbers for aircraft and glig!grs..By V. D¥ |
Lmave. Indian Forest Records (n. s., Utilization) 2: 9:

168-177; 1942.

“Although long clear lengths as required for spars are not

available from Indian Spruce and Fir, one or two of the_hghter
types of broad-leaved species such as Michelia, Phoebe, and
Polyalthia appear to be suitable for aircraft work, and they
have the added advantage that they are available in long
lengths. Brief descriptions of several Indian species con-
sidered suitable for making aircraft plywood and propellers
are also given.”—From author’s summary.

A note on the manufacture of plywood in India. By S. N.
Karur. Indian Forest Records (n. s., Utilization) 2: 11:
246-292; Dec, 2, 1942,

" A fairly complete compendium on the subject of plywood
manufacture in India. It gives information on the prospects
of the industry, on existing plywood mills in the country, on
possible areas for exploitation, on glues, and the manufacture
of plywood and tea boxes. It also discusses the machinery
required for a plywood mill and the manufacturing costs.
At the conclusion, there is a list of timbers considered suitable
for plywood work in India, and another list of those timbers

which are not recommended for this industry,”— Zuthor’s
J“??E?H(I?')'.

Native woods for construction purposes in the western
Pacific region. [By J. Huco KraeMER.] Pub. by Bureau of
Yards and Docks, U, S. Navy Dept., Washington, D. Gl
May 1944. Pp. 197; 434 x 634; 52 text figs., 1 folded map.
Distribution restricted.

According to the Foreword:
pared at the request of the
¥, by the Supply a
Economic Administration, for
in the production of wood con
ern Pacific region. The highl
covered and the necessity of p

“This handbook has been pre-
Bureau of Yards and Docks,
nd Resources Service, Foreign
the use of personnel engaged
struction material in the west-
y complex flora of the region
roducing a small, readily usable
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