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ROLE OF WOOD ANATOMY IN TAXONOMY !
By SamuEL J. REcorp

The idea of employing the internal structure of plants as an
aid to their systematic classification originated very early and
has repeatedly been put forward. For example, stem structure
figured conspicuously in the first distinctions of the groups of
plants now termed Monocotyledons and Dicotyledons, and
Martius included the nature of the wood in his diagnosis of the
Coniferae. In 1810, Mirkel expressed the opinion that com-
parative anatomy would play an important part in perfecting
the natural system of plant classification. In 1875, Radlkofer,
after long preparatory work, published his monograph of the
sapindaceous genus Serjania in which (in the words of Solere-

1 Paper presented in a symposium on *New approaches to the taxonomy of
vascular plants” before a session of the Systematic Section of the Botanical
Society of America at Cambridge, Mass,, Dec. 28, 1933
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der), “he undertook the investigation of the stem and.uf cer-
tain anatomical features of the leaf in species after species and
showed in a convincing manner that the adoption of anatomi-
cal characters in classification was not merely a pDS!fibihf."x
but a necessity; owing to his systematic and unprejudiced
mode of procedure, he is to be regarded as the actual founder
of the anatomical method.” The results were so gratifying
that in 1883, Radlkofer prophesied that the next hundred
years of botany would be devoted to the anatomical method.
At the botanical congress, held in Paris in 1889, the new
method was submitted to discussion, with Vesque acting as
1ts principal champion.

In 1898, Dr. Hans Solereder, who had been trained in Radl-
kofer’s school of botany, published a monumental summary of
the results secured in the anatomical field up to that time. His
task was enormous and involved a critical study of hundreds
of treatises, which, as he says, “sprang up like mushrooms,”
An I',ng]:sl) translation, made by Boodle and Fritsch and re.
v_1sed‘.b:\' Scmt,_was published at Oxford in 1go8, under the
title S_\-’:‘stcnlu;mc‘ anatomy of the Dicotyledons: A handbook
for f:ihurnmrws‘oi pure and applied botany.” Its two volumes
with a total of about 1200 pages, provide an inexhaustible
mine of information for everyone interested in any phase of
the subject. :

From the data available, to what extent have the (|
the anatomical method been justified * Solere

aims for

tor er savs: “Tha
answer is in every respect favorable and the }&l]?j:;}_ . ‘[ he
will only disappoint those who imagined that an -‘:1.- ir Ilt'-mwd
era had bcgq_m for systematic botan}, with the : ;n;’rt-ti:: &: . e’
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is, as one can speak of a natural system at all without having
investigated the palacontological history. There can be no
question of actually substituting anatomical characters for
external features; we are only concerned with the employment
of endomorphic in conjunction with exomorphic characters.
The anatomical method is only an auxiliary one, although it is
of great importance. Properly employed, .¢., when sufficient
attention is also paid to external morphological features, it is
of the greatest value both as a means of confirmation of results
already obtained and for the further elaboration of the nat-
ural system. It provides a new series of distinctive features
for the various groups of affinity, from the order down to the
species; these features especially afford excellent and much
needed diagnostic characters for species and are thus of the
utmost value to systematists. There are very few good species
which do not present some distinguishing anatomical feature.
Anatomical characters sometimes lend support to the results
obtained by the use of external morphology, i.c., when they
coincide with the external characters. Frequently, however,
they disclose new points of view regarding affinities and thus
serve to improve and complete the natural system. Anatomi-
cal characters are often preferable for the determination and
delimitation of a systematic group, since they are more precise
than external morphological characters and possess the fur-
ther advantage, that they necessitate detailed observation and
prevent a superficial treatment and too hurried decision.”

In view of the foregoing, what has the student of wood to
contribute that is new? My answer is that the wood anato-
mists are getting into a position where, for the first time, they
will be able to make a comprehensive survey of the woods of
the world. Solereder’s vast compilation is weakest in its de-
scriptions of woods, because the investigators were so largely
limited in material to the small stems of herbarium specimens.
Now in the Yale collections alone are over 24,000 wood
samples representing about 8ooo species and nearly 2200
genera of 212 families. The prime purpose of assembling this
material is to promote systematic anatomy. To that end,
pieces large enough for study are made available to competent
research workers anywhere. The wood anatomists of 22 differ-
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ent countries have perfected an organization (the Interna-
tional Association of Wood Anatomists) for the exchange of
ideas and materials and for the advancement in various ways
of their branch of botanical science. In this community of in-
terest, this world-wide cobperative effort, is a new and power-
ful stimulus to taxonomy.

The wood anatomist would much prefer to leave the nam-
ing and classification of his specimens to botanists who are
specialists in that work. If he does, however, he sooner or later
finds himself in trouble. If he is inexperienced he is likely to
conclude that wood structure is inconsistent and not depend-
able for the separation of families, genera, and species, but if
he is older and wiser he is likely to agree with Hurchinson of
Kew (Families of Flowering Plants, P- §) that “all this goes
to prove that the delimitation of families, of genera, and of
SPECIEs Is sometimes very much a matter of taste and personal
idiosyncrasy."

. the study of woods is to proceed in an orderly manner it
is obviously important that they be correctly determined.
To protect himself the wood anatomist must scrutin
identification and carefully check all that
I have been engaged in such work for seve
frequently have occasion to ask the bot
certain specimens in the light of my conc
of the wood. All of the botanists with wh
seem to welcome such Suggestions and give me their hearty
<ooperation. I think I have convinced some of the o
that 2 knowledge of wood strucrure can be hel
m:lnatmns, particular[_\- of inmmplete or sterile
FoRchersfo hisgampies o 4 1 he herhasam
g S ; urately matched with nameg
specimens. Not in frcqucmjv, however he may have oreas: :
to';ipuht the correctness of the originai classiﬁ);:at?‘ . {;Limwm
reabzes tha_t N mattet how confident he may be IY(Z: li ns:"::cfl
that a species has been named in the wrong :gcnl‘;S, ora éenc:s’

placed out of jts natural position, the evidence he may adduce
. . C

from the wood will have little or no weight with orthodox

taxonomists of the prese er
. ent day, Und such ¢
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The first step is to consult the literature and note how
many aliases the plant has acquired. If the synonymy is ex-
tensive enough, all the anatomist has to do is to make a choice
that best serves his purpose. As an example of what I mean,
Bentham & Hooker include Chlaroxylon Swietenia, or East
Indian Satinwood, among the Meliaceae, and Xanthoxylum

Havum, the West Indian Satinwood, among the Rutaceae.

In the PAlanzenfamilien, however, they are both classified with
the Rutaceae, and it is there that the wood anatomist thinks
they belong.

I recently studied the wood of Rbabdodendron, a Brazilian
genus that has been referred to the Ru taceae, the Rosaceae,
and the Phytolaccaceae, and published this conclusion: “ The
woods of the Rosaceae-Chrysobalanoideae and of the Rut.
aceae comprise homogeneous groups with normal and distine-
tive anatomy. There is little in common between the two
groups, while there are many fundamental differences.
Rhbabdodendron is as unlike either group as they are unlike
each other. On the other hand, there is a marked affinity of
that genus to certain genera of the Phytolaccaceae.”

In my book, Timbers of Tropical America, published in
1924, I said that I could not understand why the Cuban
“quiebrahacha” was named Copaifera bymenacefolia, since the
wood is strikingly different from those of the other species of
Copaifera, which are much alike. After three systematists had
told me that the species was properly placed, | put the prob-
lem aside, but not out of mind. Some five years later, while
visiting the New York Botanical Garden, 1 related my ex-
perience to Dr. N. L. Britton, who thereupon presented me
with a manuscript he and Mr. Percy Wilson had prepared for
publication in their North American Flora, and in it they had
setup a new genus, Pseudocopaiva, for Copaifera bymenacfolia.
I published that description in our magazine, Tropical Woods
(20: 28, Dec. 1, 1929) and, so far as I am concerned, the
status of that plant is permanently fixed.

If the original description was based on Incomplete mate-
rial, the proper procedure is for the anatomist to get the miss-
ing parts in the hope that they will prove his case. As an
instance in point there appeared in Trapical Woods 14: 30,




June 1, 1928, a short article on Sickingia Maxonii b’y_?a:ul €.
Standley, in which he says: “The type material of the new
species consisted of fruiting 'branches OY}IYa,bUt it dld not
occur to the writer, at the time of publication [1918], that
there could be any doubt as to its generic position. . . .
Professor Record, after examination of the wood, has sug-
gested that it agreed rather with that of the genus Sickingia,
a group unknown, until very recently, in Central America.
In February of the present year Mr. G. Proctor Cooper col-
lected in Panama excellent flowering and fruiting material of
Genipa Maxonii, which is known there as ‘guayatil colorado.’
Examination of the flowers shows conclusively that the tree
belongs to the genus Sickingia.” I mightadd that Mr. Cooper’s
collection of the material was not by chance, but at my
special request.

The instances I have cited from my personal experience are
random examples of the bearing of wood anatomy on taxon-
omy in special and isolated cases. They are little more than
practice for a major undertaking that involves the systematic
classification of all woods. This calls for organized effort in the
collection and distribution of specimens, in the fixing of inter-
national standards for terminology and descriptions, and the
determination, so far as possible, of the relative diagnostic
values of the various anatomical features.

Two years ago at the Science meeting in New Orleans T an.
nounced the organization of the International Association of
Wood Anatomists and outlined its activities. Since that time
substantial progress has been made. One of the projects, begun
by the Organizing Committee a year before the Association
was constituted, was the preparation of a glossary of terms
used descr%ixmg woods. On December 1, 1933, the English
edition of this _glussar’)‘ was published, and the choice and
definition of 126 technical terms represent the activities of 2%
Rl e e e harmonis by
glossary into eight other e ru -St‘S: ol e palte

. anguages is well under way. The

results are bound to have a profound and far-reaching effect
on the science of plant anatomy.

T'he systematic work now being done on woods is of two
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principal types. One deals with certain structural features,
and attempts to trace their origin and distribution and to
evaluate their taxonomic significance. Hundreds of specimens
have been supplied by members of the Association to assist
such research. The work at the Imperial Forestry Institute at
Oxford on the occurrence of included phloem in woods, and
Professor I. W. Bailey’s study at the Bussey Institution of
the nature and distribution of vestured pits in Dicotyledons,
are only two of a dozen projects I could mention that have
received substantial aid from the Association.

The other type of work is concerned with the systematic
anatomy of the woods of an entire family, order, or other
logical group. Its major object is to formulate a classification
that will be acceptable both to taxonomists and to those
chiefly concerned with woods. All of the Gymnosperms are
being intensively studied, and to my personal knowledge at
least 20 of the more important families of Dicotyledons.
During the past two years I have sent out from the Yale col-
lections more than 3000 specimens for systematic study by
trained anatomists and their students.

It is too early to say just what the outcome of this vast un-
dertaking will be, but from present indications a classification
will result that will retain the general form and substance of
that now in use, but differ in a great many details. Hetero-
geneous families will probably be divided into more homo-
geneous units so that they can be keyed out and described
without so many exceptions. As an example, I would cite
McLaughlin’s treatise on the Magnoliales (Tropical Woods
34: 3-39, June 1, 1933) in which he recommends, among other
things, that Himantandraceae be transferred from that order
to the Anonales and Lactoridaceae to the Piperales; that J//i-
cium, Euptelea, and Tetracentron be each made the type of a
separate family, etc. Since the work was of a preliminary na-
ture, the changes were not actually made, but the data were
presented in the hope that taxonomists would give them
serious and sympathetic consideration.

The wood anatomists are at present principally concerned
with the delimitation and position of the genera. Work on the
separation of closely related species must, for the most part,
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identical and the marginal cells are therefore tile cells. Al-
though Chattaway does not so state, from this evidence it
seems logical to conclude that such uniseriate rays indicate
that tile cells of the Plerospermum type are not necessarily
central as well as marginal.

In malvaceous woods the distribution of various types of
rays and of upright and procumbent cells within the indi-
vidual rays are clearly indicative of similarity between the
Pierospermum type of tile cell, sheath cells, and ordinary
upright cells. In a single specimen of Hibiscus mutabilis L.
(Yale No. §228) are to be found uniseriate rays composed
of upright cells, narrow rays with groups of procumbent cells
alternating with upright cells, multiseriate rays with upright
cells restricted to the margins, multiseriate rays with sheath
cells, and multiseriate rays with tile cells of the Prerospermum
type. As may be seen in Plate I, the various types of rays
form a series that at once suggests either the derivation of
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Moreover the distribution of such cells in mal
is indicative of similarity rather than distinc

vaceous woods LI
tness between

them and other types of upright ray cells. Since the ?:13;1\.@;
ceous woods possessing ray cells of the Prerospermu d}P "
show many features in common with some ‘ol_the woods O
the Bombacaceae described by Chattaway, 1t 1S not surpris-
ing that certain data she presents may also be mt_erprett:d as
minimizing the distinctness between tile cells of her Prero-
spermum type and ordinary upright ray ccll‘s. These data will
be considered before describing the additional evidence of
similarity that may be found in malvaceous woods.
Chattaway states that tile cells differ from other erect ray
cells in having extremely narrow radial diameters, in lacking
contents, and in being central as well as marginal in the ray.
However she cites examples of ordinary upright cells of multi-
seriate heterogencous rays which resemble tile cells in shape
and in the absence of contents and accordingly differ from

them only in being restricted to the margins of the ray. When
two rays of this type are connected vertically, the ordinary
upright cells resemble tile cells in all respects on radial section,
but, according to Chattaway, are essentially different from
tile cells in that they form only a uniseriate waist between
two multiseriate rays. In this connection it is interesting to
note that in describing the Prerospermum type, Chattaway
states that “ true uniseriate rays do not ucc;n‘, for the ]arg‘c
cells alternate not with single procumbent cells but with small
groups of them.” Obviously this statement is suggestive of
a certain resemblance between the tile cells in the narrow ravs
of the Prerospermum type and the upright cells forming
uniseriate waists between narrow multiseriate rays. 8

Chat‘taway‘s data concerning uniseriate rays in woods
possessing multiseriate heterogenecus rays are also note
worthy. She points out that cells of such uniscri:nc T L,-
usually resemble the upright cells of the multiscriétf: :-'d?s
and in the case of woods in which multiseriate rays ]-d}s‘
sheath cells, the uniseriate rays are composed entirely of |
upright cells. In her discussion of multiseriate rays }
both sheath cells and tile cells she states that in mos s
of the Pterospermum type the m s

lave
ill'g(:
aving
: genera
arginal and central cells are

small rays from large ones or of large rays from small ones.
The first process seems the more probable in this case, since
Forsaith (3) has pointed out the probability of the Malvales
having come from ancestors with aggregate rays, and the gen-
eral course of ray development indicated by Thompson’s (5)
study is that of primitive uniseriate rays followed successively
by aggregate, large compound, small multiseriate, and occa-
sionally uniseriate rays. Assuming dissection rather than
compounding to have been operative in producing the various
ray types in Hibiscus mutabilis, large rays with scattered cen-
tral Plero.rpmum-ty];e tile cells, such as shown in Plate I, 3,
may be regarded as the source of the other forms. No. 4 de-

picts a transition from the compound to the aggregate condi-

tion represented in No. §. Further dissection of relatively ~
high rays similar to 6b, 6¢, 6d, and 6f to form small multi-
seriate, biseriate, and uniseriate rays similar to 6a, 6e, 7a,

7b, 7¢, and 8 is suggested not only by the forms of these rays

but also by the distribution of rays in Nos. 6 and 7. Since
the series of ray forms in Hibiscus mutabilis is suggestive of
the derivation of rays with sheath cells from rays with central

upright cells, and the further degeneration of rays with sheath

cells to produce multiseriate rays with upright cells restricted
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to the margins and uniseriate rays composed en'tlrc]_v of up-
right cells, the available evidence indicates a tumi.?mental
similarity between all upright ray cells in such a wood; hence
a distinction that is entirely dependent on their position in 2
ray must be regarded as arbitrary. It also follows that there
is no adequate basis for distinguishing between marginal up-
right ray cells occurring in a specimen having upright cells in
the center of some rays and morphologically similar cells in
another specimen of the same species or genus that lacks rays
with central upright cells.

As 18 clearly shown in Nos. 2-4, large upright cells of central

£

location in a ray are at times filled with brown contents. Al-
though the Prerospermum type of tile cell is supposedly empty
and the assoctation of brown cell contents with the tllwclug';-
ment of procumbent cells is stressed by Chattaway, the
§lrn1l;1r‘i:}' of form and position of such 1 pr':-'f't cells and those
in the same ray which fulfill Chattaway's defis -
spermum type tile cells in all particulars, cl
a distinetion should not be drawn betw
contents and those lacking them. .\Iu--r
t_fmt the contents of ray cells may be e
time to time, owing to the fact t
are the principal functions of a ray
rom the foregoing it is evident thar an
meaning of the term tile cell such as :
should logically be followed by st
However, since such a course woulc
the descriptive value of the
limitation arises. Returning to
find a basis for a distinction b
Prerospermum type of :
as less arbitrary than a
type and ordinary upright cells. In her ctude of
ment of the various cell types from f}--‘.".:.l.‘,L.'.'\ e the de
that in her Durio type there is i;T;]tIIJ;.".; ;”?I-PE‘:”]- she FEports
twccnlillitiajs of different cell rows ‘1‘1“'-:".1“‘1-’“11 = hi.l;{[u. be-
place from tile cell row to I""f“-”"“[!cr'.- _li,Ha L_Imm'{"' may take
while in the Prerospermum type s ‘Ilf]‘] vice versy
and procumbent cells differ f'L-urnia ‘

s with such
well known

term, th

cambial in

= e of uprip
mentally in giz. Pright

and r‘-ia.‘ti'u;
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and the two types cannot interchange as in Durio. Hence
not only the established usage of the term tile cell, but also a
fundamental morphological distinction between Chattaway’s
Durio and Pterospermum types argue against an extension of
the meaning of the term which would be accompanied by a
decrease in its descriptive value. It is accordingly suggested
that the term tile cell should be used in the restricted sense
defined in the glossary of the International Association of
Wood Anatomists (2) rather than in that recently defined by
Chattaway.
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Bishop Museum Transfers Wood Collections to Yale

In furtherance of a world-wide study of woods, the Bernice
Pauahi Bishop Museum, Honolulu, T. H., after cutting off
for reference a small sample of each of the 2500 wood speci-
mens (other than exhibit material) in its collections, has sent
the residue to the Yale School of Forestry. This is the largest
single addition ever made to the Yale collections and brings
the total number of catalogtied samples to 26,576 on February
15, 1934. . ! .

The Bishop Museum woods are of exceptionally high sci-
entific interest because nearly all of them were collected with
herbarium vouchersin localities of which very little xylological
information is available, for example, Fiji, Samoa, and Aus-
tral, Cook, Hawaii, Hoorn, Lauai, Line, Marquesas, Maui,
Phoenix, Rapa, Raratea, Society, Tubuai, and Wake Islands.
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THE WOOD OF HIBISCUS qILIACEUS L.
By Trma E. WEBBER

Hibiscus tiliaceus L. (Paritium tiliaceum St. Hil.) 1s 2 small
tree along the seacoasts and tidal rivers ti}roughf;‘lilt the
tropics of the world. Although unimportant in world com-
merce, both its timber and its bark, which ytelfls cordage, are
valued in the regions in which the tree grows. The wood, as_lde
from being widely employed by natives in the construction
of canoes and floats for fish nets, is used principally for furni-
ture, cabinet work, flooring, shingles, and railway crossties.
As an indication of its local importance it should be pointed
out that the wood is described in more or less detail in reports
on timbers of tropical America (2, 9, 12, 13, 14), Samoa (3)s
Formosa (10), Indo-Malaya (7, 15), Indo-China (5, 11),
India (8, 17), and Africa (6, 16, 18).

A survey of the existing descriptions of the wood shows lack
of agreement on many points often used as key characteristics
in the identification of woods. That these discrepancies are
attributable not merely to differences in judgment on the part
of the various investigators, but rather to the basing of specific
descriptions on limited material is indicated by a study of 17
wood samples of Hibiscus tiliaceus in the Yale collections.
These specimens include sapwood and heartwood from Cuba,
Puerto Rico, British Honduras, Panama, Peru, New Cale-
donia, the Philippines, and Formosa, and constitute the basis
for the present description.

14

GEeExeraL ProPERTIES 0F THE WooD

In dry specimens the sapwood is of a cream or ecru color
?nd readily distinguishable from heartwood, which frequently
18 streaked or variegated and ranges from light to n]] edi )
reddish brown, or from light to dark vellowish of mu l;“;:
brown, or from gray or light olive-green. A edlor 'r,mi“ ‘rr..r i
greater than that observed is indicated by I'\'anu};irf}q L{'\;in
report that the heartwood is bright reddish when fresh, tur 5

dark blue or violet on exposure. The luster is rather 1"|1i“f'!%
some specimens, but ordinarily is moderate to high [l' ; 1;“
/ st Usually

the wood is soft, but some picces are rather hard, 04 d
. » JAOT anc
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taste are lacking or not distinctive. The texture is generally
fine, occasionally medium. The grain is straight. The wood has
been reported as from very light (1, 3, 7) to heavy (6, 16),
and from moderately durable (6, 16) to durable (14, 18).

Gross ANATOMY

Growth rings usually indistinct, rarely distinct. Pores gen-
erally barely visible without lens; scattered singly, in radial
multiples of 2-6, and in roundish to irregular clusters of 2-g,
the ratio of solitary to grouped pores varying greatly in differ-
ent specimens (Plate IT, Nos. 1, 2). Rays light-colored, visible
on cross and radial sections, but usually indistinct without
lens on the tangential; they are narrower than the pores and
sometimes slightly curved about them; distance apart, 14,
mostly 1 or 2, pore-widths. Ripple marks present; invisible to
conspicuous without a lens; regular or occasionallyirregular;
number per cm. of length, 25-40.

MinvuTe ANaTOoMY 1

Pores very few to very numerous (1-45 per sq. mm.);
roundish to elliptic when solitary, more or less angular when
grouped; extremely small to rather large (27-280u), but
mostly moderate-sized (138u); commonly open, occasionally
with yellowish, reddish, or brownish gum. Vessel members
cylindrical to irregular in form; very short to short (594564,
mostly about 287u) ; lateral walls 4—6u thick, copiously pitted,
without spirals. Intervascular pit-pairs with included slit-like
to narrowly elliptic apertures and roundish, elliptic, or polyg-
onal borders that generally are about 4-6x in diameter, but
occasionally attain a length of 38z or more. Perforations sim-
ple, the plates oblique or horizontal.

Rays heterogeneous (Plate II, Nos. 3, 5, 6); few to numer-
ous, there being from o-1 uniseriate rays and 4-9 multiseriate
rays per mm. Uniseriate rays not storied; commonly from
11-27p wide and from 1-8 cells (45-400p) high, the cells mostly
all upright, sometimes procumbent in part, Multiseriate rays

1 Designations of abundance and size of individual wood elements are

those proposed by Chattaway (4).
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oried; with or without Wide uni
apparently vertically fused; si
normal wood, 2-6 cells (27-1354) wide .a;n_d: 396 cells
so104) high; abnormally broad in zones of trau
chymaj upright ray .CCHS (which may be e:xcluslvg :
or diffuse, or occurring as sheath cells) widely vari
and form from squarish to vertically elongated in
tion (Plate II, Nos. 5, 6). Starch grains, gum (ge_c.ld_i
ish, yellowish, or greenish), druses, and large solita)
may or may not be present in the ray cells. Cell
thick, copiously pitted, the pits between ray cells

ish, 244 in diameter; ray-vessel pit-pairs half-bor
simple ray pit commonly approximating the fm:m--_
der outline of the adjacent vessel pit and equalling o
ing it in diameter (Plate II, No. 4); unilaterally
ray-vessel pitting fairly common, a diagonally elong
pit subtending 2 or 3 vessel pits. /

Libriform wood fibers (the chief element of the wo
dle-shaped, tapering gradually or sometimes abruptl
to smooth or occasionally saw-toothed or forked en
nitely to not at all storied; very short to very long (¢
mostly about 1530u); middle diameter 1538, av..
walls 5—gu thick, and rather sparsely pitted.

Wood parenchyma normally moderately abundan
tracheal and in narrow irregular metatracheal
sionally terminal bands; gum and crystals sometim
walls commonly about su thick, with numerous pi
chyma-vessel pit-pairs similar to ray-vessel pit—pm"
tracheal parenchyma chiefly vasicentric (Plate 11, No. 2)
sheaths varying markedly in width in different spe
strands commonly of 2-6 cells, the cells being 21-81p
2"]('31 37};'216;; high. Metatracheal strands composed ©
il . fsl:lt}is 11?_38“ Wide and g9-245u high. Abno
i gential bands of traumatic wood parenchyma
being of o o ducts occasionally present, i
Gcnu:'nli\' il:l:_}[ tf, .L same size as those normally prodt
gum ducts 2 "Ber strands, often up to 8 cells. The tr.
A 5 Are situated between the rays and frequen

< tangentially by them; their radial diameter €0
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definitely to not at.all st
margins, and at times
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monly exceeds the tangential, and varies from 250-450u
in the specimens examined, but inasmuch as the ducts are
at least partially lysigenous in development, considerably
greater variation in size is to be expected.

Because of the wide distribution of Hibiscus tiliaceus the
observed variations in general properties and structure of its
wood may be somewhat greater than those occurring in lo-
calized species. The occurrence of such variation in any spe-
cies should, however, emphasize the importance of basing
keys for the identification of woods on representative collec-
tions rather than on individual specimens.
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4 EXPLANATION OF PLATES
Plate I. Woop or Hibiscus mutabilis L. (Yale No. §228).. X 100

No. 1. Cross section showing radially clongated procumbent ray cells and
upright ray cells with comparatively short radial diameters commonly

equalled or exceeded by their tangential diameters,

No. 2. Radial section showing interspersed series of upright and procum- Py e
bent ray cells. - were

Nos. 3 to 8. Tangential sections showing various ray forms indicative of the brothe
similarity between upright ét!!s-a_tt Center, margins, and sides of multiseriate botﬁ-ﬁi sts desci
rays and those composing uniseriate rays. BaE it seems tha the
study. Some 20
E. macrostachya, of wh
scarce, For almost 60 ye
already famous for its
last voyages, found a :
distributed in flowering materiz rincip;
institutions. I discovered the remainin six species and col-
lected sterile and flowering material of all and nearly adult
fruits of five of them. ;
3 The type specimens of the new species described below are

. durissima.
s and E. coccinae,
- of British Guiana by
geographers and

he beauty of the trees,
"gg material for

Plate I. Woon or Hibiscus tiliacens L.

No. 1. Cross section of Yale No. 4 531 from Puerto Rico, showing pores
mostly in multiples and clusters, The
No. 2. Cross section of Yale No. go82 from Cuba, showing solirary pores
surrounded by relatively wide vasicentric parenchyma. X 74.
No. 3. Radial section of Yale No, 8826 from British Honduras, showing
vanation in form of upright ray cells. X 74.
No. 4. Radial section of the same, showing half-bordered ray-vessel
Pit-pairs. X 385,
Ne. ¢. Tangential section of the same, showing varations in rays. X 74.
No. 6. Tangential section of Yale No, 14278 from New Caledonia, showi ng
definitely storied rays. X 4.

——

i : preserved in the Jardim Botanico of Rio de I@ng_iro-;_cotypes
REVISION OF THE SPECIES OF THE GENUS s of two of them and duplicates of two other species I described
ELIZABETHA SCHOMB. | 19 have been sent to Yale University School of Forestry, accom-
i - panied by wood samples of mature stems. Cotypes or dupli-
By Apovrrro Ducke | cates of all species I discovered have been (or will be) dis-
Instituto de Biologia Vegetal, Rio de Yaneiro .| 4 tri-b_ute-d to the botanical instihztions-?t-Bérlin, Geneva, Kew,
The genus Klisaheitia ba oo, I i ’ Paris, Stockholm, Utrecht, and Washington. Elizabetha para-
o q%t t’s}'],‘h" e lsht.omprmcd‘_ of trees, mostly of me- § ensis, E. leiogyne, E. Duckei, and E. speciosa are cultivated in
o hln.c.,_ ) ic gr}c}s\\- in the upland forest or along the banks k| _ Ehic T4 rdim Botanico of 1io de Janeiro; E. paraensis and E.
e e “‘P’f;s, s large zone that crosses the Duckei in the garden of Museu Goeldi at Paré. All of them
{claqu,:t.b;-] [.-Lm,t.}r a]fiz:, ;i.—;:f:w ;':n d'”l”.“ thﬂi Middle Japura : seem to be casily cultivable in any humid tropical country.
2t FAEET0, 'pper Essequibe > ' :
Lower Madeira and Middle 'I‘apainz.} {’d:]n:;fi‘]]urgr to’ t-hL , _ Synoericar K&y 70 Tie Species
have already been deseribed, this genus n b SPELIEs . Inflorescence in a very lang raceme (1 m.), Stamens and staminodia 10, of
as one of the least known of ! 5= 2 DAY be considered ; 2 which g are connate at the base. Leaflets 4-6jugate, oblong-elliptic, shortly
eal (ki Lasrl ;1’_“‘_‘”_”‘ tie Leguminosae of South Amer- | acuminate. Flowers red (9)............ ... .. .1. £. macrostachya Benth,
z e refore, as ave sufficient hotanical material of most ' ' . Inflorescence short, not exceeding 1 dm. Stamens and staminodia not more
of the species at my di'SPOSHL I have prepared a revision of o o than g.
the genus, 1 cooperation with the Yale University School y Leaflets 3-6-jugate, obovate-oblong, emarginate. Flowers scarlet,
of Forestry. The plants are well worth the attention of bors £ 43 2. E. coccinea Schomb. ex Benth.
d y Leaflets 6-8-jugate, narrower than in the preceding species and more or
b less acuminate or acute. Flowers white. .. .. .. ... 3 E. oxyplylla Harms.
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Leaflets multijugate, oblong-linear. Stipules connate, elongate-cuneate, or
nearly linear, measuring some centimeters in_lcngth. In some species
deciduous before perfect evolution of the respective leaves, in others more
or less persistent on the branchlets,
Flowers small (not over 16 mm. long), white, with flesh-colored glabrous
pistil; inflorescences very numerous, pubescent in many pasts. Leaflets
26-38.jupate, acute; very young branchlets and leaves pﬁ!c gfecﬂmh:
stipules :r.arllx' deciduous. . i enmeanesaes .10, E dursssima Ducke,
Flowers not less than 20 mm, long; inflorescences not very numerous.
Leaflets obtuse or emarginate, rarely snbacute.
Flowers, as well as the whole inflorescence, glabrous,
Leafiets yo-go-jugate. Flowers whitish, with reddish pistil; bractlets
scarcely shorter than the calyx tube. Buds greenish; stipules persist-
ent on young plants. ... ...... < .4+ E. leiggyne Ducke.,
Leaflets 20-30-jugate. Flowers dark red; bractlets much shorter
than the very elongate calyx tube, Buds of an intense and magnifi-
cent pink color, secreting at margins of their scales dropletsof a very
sweet, colotless liquid greedily sought by little ants; stipules and
bracts early deciduous. . . ..+ 6. E. Duckei Huber.

the peduncles of the inflorescence and parts of the flowers

tent. Inflorescence globose-
2, stamens flesh-colored.
s Schomb. ex Benth,

Lea 3-jugate. Bractlets nearly as lo g as the calyx tube.
I e and Howers glabrous, but peduncle and ovary
ton . Buds, flowers, and pods red. Stinules and bracts

IEL persIstent. Lo ie e B B speciosa Ducke.,

At least the bracts, bractlets, and calyx tomentose. Buds greenish.
Inflorescence globose and very dense at first, with large subper-
nt greenish bracts, afterwards more c!o::gate-rm:crnusc; the
thick peduncles and rachis with extremely short nter-
nodes; calyx and petals white: pistil fesh-colored. Stipules
rather persistent. Medium-sized to tall tree,

| 8, E. paraensis Ducke.
Inflorescence thinner and much more slender, with longer in.
ternodes of the much thinner rachis and smaller bracts and
tlowers, Stipules of the adult plant caduceous; flowers bru. -
:m\i_ bractlers red, with whitish calyx tube .1;1{1 \ct‘;]‘s (‘m"
variety, of a pale flesh color), Small to mcdium-si?}cd ‘m'c g

7 E. bicalor Ducke,

S1ET

1. Elizabetha macrostackhya Benth.—Tem porarily

1. Elizal inundated
3 i 4 ¥ .
forest of Rio Papory ( ‘Paa-porés,’ according to

R. Spruce),
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tributary of the Uaupés (Colombian frontier of Brazil), coll.
R. Spruce. Not seen,

2. Elizabetha coccinea Schomb. ex Benth.—Upper Esse-
quibo (British Guiana) and Upper Tacutii (frontier of Br.
Guiana and Brazil), coll. R. Sc omburgk. Not seen,

3. Elizabetha oxyphylla Harms.—Region of Surumi, tribu-
tary of Rio Branco (State of Amazonas, Brazil), coll. E. Ule.
I saw a cotype consisting of one floriferous twig.

4. Elizabetba leiogyne Ducke, Bull. Muséum Paris (I1) 4:
6: 727. 1932.—Not rare along “white water” streamlets in
the upland forests of the cataract region of Rio Negro around
Sao Gabriel and Camandos and at the foot of Serra Curicuri-
ary (State of Amazonas, Brazil), A medium-sized tree with a
slender stem and little, irregularly developed, dark brown
heartwood. The flowers, which are greenish white with very
long erect stamens, are visited by humming birds.—Wood
sample n. 157 (Yale n. 22617), S. Gabriel, Herb. Jard. Bot.
Rio n. 23731.

L .Eliggggtba Duckei Huber.—A magnificent tree of special
interest because of the sweet secretion of the voluminous pink
buds. The flowers, which are deep red with very long erect
stamens, are visited by humming birds. This small tree has
been found on the stony banks of streamlets around the two
cataracts of Cupati, Rio Caquetd (Japurd), in the extreme
southeast of Colgmbia near the Brazilian boundary.

6. Elizabetha speciosa Ducke, sp. nov.—Arbor vix ultra
12 m. alta ligno duro albido, interiore irregulari et tenui
fusco, ramulis novellis petiolis foliorumque rhachidibus infra
breviter brunneo-villosulis. Gemmae laete rubrae; stipulae
ad 40 mm. et ultra longae obovato-lineari-cuneatae, mem-
branaceae, glabrae opacae brunneae, praesertim in ramulis
sterilibus diu persistentes. Foliola 20-33-juga, media 20-30
mm. longa et 4—6 mm. lata (in ramulis sterilibus nonnunquam
maiora), basalia et praesertim apicalia gradatim minora,

sessilia, oblongo-linearia vix minime subfalcata, obliqua,

basi truncata, apice obtusa et saepe brevissime mucronulata,
subcoriacea, vix nitidula, adulta utringuc viridia, practer
costam parum excentricam bene conspicuam supra avenia
subtus sat obsolete lineato-nervia; folia novissima pendula




longae. Flores inodori sanguine

circa 12 mm. longus subcylindricus

apicem 6-8 mm. latum sensim

loideae anthesi plus minus :

parum inaequales oblongae obtusae,

longa; petala § tenuia glabra obovato-obl

inaequalia intimo breviore, anthesi ere

excedentia caducissima; stamina et stamin

sime connata glabra, fertilia 3 filamentis

raris ciliatis) anthesi erectis petala duplo e

theris magnis, sterilia (staminodia) 6 filiformia p

nonnunquam incompleto; ovarium  brevissim

sericeum stipite glabro, hujus parte inferio

adnata longa, parte superiore libera brevis sty.

stamina fertilia subsaquans glaber. Legumen

tem pulchre rubrum siccitate brunnescens, glabray

specierum leiogyne, paraensis, bicolor, et Ducl j

obliquum sutura superiore incrassata. I
Habitat prope urbem Mandos silva non inunc

rivulos, leg. A. Ducke cum ligno n. 169 (Yal

2-10-1932 florifera, Herb. Jard. Bot. Rio n. 23
This beautiful NEW species grows in small form

the lower and medium-sized trees of the virg 1

along small creeks of blackish water

: , near Mar
two of these formations, one of them situated

the'Igarapé do Crespo, the other one on the msx
gr?unfi, at the source of a [ittle trilflii’:lj::r? i
Mindd. The red flowers are probably ornith
wood resembles that of & lezogyne. '
7- Elizabetha bicolor Ducke:'sp. nov.—Arb
albido, ramulis novellis petiolis foliomime ue rf
breytter l_)ru_nneo-villosulis. Gemmas -n'gr:l-'
(folia novissima albido.y; ridia). Stipulae ut

30 mm. longae, cito caducae. Foliola 22-37
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A. Ducke in declivibus collium Mangabal prope medium
flumen Tapajoz, Herb. Amaz. Mus. Par4 n. 16751 et Herb.
Jard. Bot. Rio n. 10984 et 10985, Huic speciel pertinere
videtur etiam arbor parva floribus (non bene conservatis)
dilute carneis petalis albis ovario tomentoso, e silvis humidis
prope Borba (Rio Madeira inferior), Herb. Jard. Bot. Rio
n. 23287,

Specimina Herb. Amaz. Mus. Pari n. 167¢1 et Herb.
Jard. Bet. Rio de Janeiro n. 10984, 10985, et 23287 errore
olim cum specie E. paraensis confusa et sub hoc nomine
distributa.

On account of an insufficiency of material, T at first con-
fused this species with E. paraensis, from the same region.
E. bicolor, however, is easily distinguished from the latter by,
among other things, its smaller size, its deciduous stipules,
the form of its inflorescence, and the color of its flowers. The
color of the flowers appears to be decidedly variable if (as it
seems to me) the Borba plant (n. 27287) really belongs to the
present species. I have not been able to find ;m_\'h specific
difference between plant n. 23726, with glabrous ovary, and
the others with tomentose ovary; since the flowers from that
plant are in better condition than those of the others (the
inflorescences of which were infested with ants), T have con-
sidered it the type of the species.

8. Elizabetha paraensis Ducke, charact. emend., Archivos
Jard. Bot. Rio de Janeiro 111 (1922), p- 102, pro parte. Arhor
usque ad 20 rarius ad 30 m. alta ligno unicolore albido duro
ramulis novellis petiolis et latere inferiore rhachidum ﬁ;-]iui
rum cano-terrugineo-subvillosis. Gemmae brunneae demum
virides; stipulae usque ad 60 mm. longae linerari-cuneatae
mchin';la_mic::w l)mnnuac‘pr:tcscri]m in individuis junioribus
sagpe diu persistentes, in ramulis fertilibus citg caducae,
‘l-ollu':.-a 22-33-juga, ::‘npc__-l_]:s parvis munita, uu!.:lnnuo-iincaria,
inferiora in ramulhls tertilibus vulgo 1§20 mm, I{;hga et 2=q
mm. lata, in sterilibus saepe duplo maiora, % 3
T i s e il s
FE‘EHE::!«- hs;:‘u_r':m» in z.u:amn-l.is- ‘tr;-:‘mirlalif-ji-zi-il‘i]l: ppl:nf].l]lﬂ‘ Inﬁores-
s-.:i,\;«;-ssi{c:; subglobosae :.icns':ssill*;:;c Id.c.mjnildv U Pm.mlm

£ y ! accrescentes

5
2

toliola Superiora
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k ,}‘aChi crassa basi nuda internodiis brevissimis transverse
rupose-a:nng‘lata pedunculatae, ferrugineo-tomentellae, brac-
teis coriacets sat persistentibus late squamatis diametro
10-25 mm., floribus anthesi breviter demum longius pedicel-
latis, bracteolis ad 15 mm. longis ad 2/3 connatis, bracteis et
bracteolis tomentellis, invivo viridibus. Flores albi petalorum
basi extrema rubra, pistillo carneo; calicis extus tomentelli
tubus anthesi 20-25 mm. longus ad 2/3 eylindricus tertio
apicali turbinato-incrassatus, laciniae (4) anthesi 1520 mm.
longae oblongae erectae; petala (5) tenuia, 4 calycis laciniis
aequilonga, quintum late beordatum, caducissima; stamina
fertilia 3 elongata filamentis parce ciliatis, staminodia 6
parva, omnia basi breviter connata; ovarium longe stipitatum
dense fulvido-tomentosum stipite et stylo elongato glabris.
Legumen forma ut in speciebus reliquis ubi notum, longius
stipitatum, viride siccitate brunneum, glabrum; semina
plurima planiuscula orbicularia diametro vulgo 20 mm. vel
clliptica, exalbuminosa, testa tenui fusca rugosa et marginem
versus radiatim sulcata.

Habitat civitate Pard in regione collina fluminis Tapajoz
silva non inundabili locis humidis: prope cataractas Mangabal
(Herb. Amaz. Mus. Pard 16449, sterile, speciei typus); ad
Igarapé das Pedras prope cataractam Furnas (semina e
quibus arbores in hortis botanicis Pard et Rio de Janeiro
cultae); ad locos Francez et Montanha visa; prope fluminis
Tapajoz affluentem Itapacurd loco Cachoeira do Americano,
cum ligno n. 194 (Yale n. 23656), HeTb. Jard. Bot. Rio. n.
23723, florifera et leguminibus tio'v_eli_ls,. et H. ']’. B R n.
23724 (sterilis); prope Boa Vista fluminis Tapajoz inferioris
(Cia. Ford Industrial do Brasil n. 374 [Yale n. 22052], florif.).
Civitate Amazonas prope Parintins, inter Iac‘urq _Jose-Assﬁ et
lacum Juruty Velho (H. J. B-"R. n. 23725, Stﬂ'l_hs)--. .

Speciei E. princeps (non visae) evidenter affinis, a cujus
descriptione differt foliis multum minoribus et floribus
evidenter pedicellatis. o ! :

I at first confused the present species with E. é:mio:r, having
found both in the same region, but only t‘;ht:. latter with some
old flowers. When the twa species are both in bloom, they do
not look very much alike.
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9. Elizabetha princeps Schomb. ex Benth.—Environs of
Roraima and meridional declivity of Humirida mountains,
up to 4000 feet, and Upper Parima (Brazilian frontiers on
British Guiana and Venezuela), coll. R. Schomburgk. N(_)'f seen,

10. Elizabetha durissima Ducke, sp. nov.—Arbor circa 25
m. alta ligno durissimo, interiore fusco valde denso, ramulis
obscure brunneis pallido-lenticellosis, novellis ut foliorum
petioli et rhachides subtus cano-tomentosis. Gemmas non
vidi; folia novissima nondum bene evoluta cum ramulo
pendula pallide virescentia; stipulae cito caducae, ut in
speciebus aliis mihi notis cuneiformes at vix 25 mm. longi-
tudine excedentes, membranaceae. Foliola vulgo 26 -_;R-juga,
in ramulis fertilibus usque ad 12-18 mm. Jonga et 2-3 mm.
lata, folii basi extrema subito at folii apicem versus gradatim
decrescentia, sessilia, subfalcato-linearia. basi oblique trun-
cata, apice oblique angustata acutissima, tenuiter coriacea,
glabra marginibus breviter ciliatulis. utrinque viridia et
parum nitidula, praeter costam parum excentricam sat
conspicue nervosa. Racemi e ramulis hornotinis plus minus
defoliatis laterales et terminales numerosi subsecundi in
ramulo aphyllo saepe inflorescentiam amplam et densam
formantes, breves, brevissime pedunculati, rhachide tomen-
tosa; bracteae caducissimae latae brunneae cano-puberulae;
pedicelli breves vel ad 5 mm. longi albido-villosuli; bracteolae
in vivis albidae, §~8 mm. longae, membranaceae, extus parce
sericeae, uno latere alte connatae, altero larere anthesi plus
minus profunde solutae, post anthesin persistentes sub.
spathaeformes. Flores suaveolentes, n‘fmr.;m(;pi-ni';, pistillo
excepto albi; calicis tubus 4-6 mm. longus subcampanulatus
crasse coriaceus extus cano-pubescens, laciniae 4 petaloideae
parum :rml-.__*r.guuli.is 8—10m m.I longae oblongae obtusae glabrae,
cum peralis caducae; petala 5§ tenuia calici aec ilonga at
angustiora, su hlineari—o{:!unga acutiuscula, suhal:;l}{:;a]]fi?i;lt:ri
toribus minoribus acuminatis; stamina fertilia 3 circa 2¢ mm
longa et staminodia 6 parva subulato-filiformia bas; }\l:;_'f\'lf(jr.'
connata, glabra, fertilium filamenta longiuscule albo-ciliata-
tillum carneum glaberrimum, ovarii stipite lonpo r'par.h-;
a post anthesin elongata), stylo longo ﬁlif:.n‘mi.\-ch.umt.n
ignotum, i
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Habitat in silva non inundabili ultra lacum José-Assii prope
Parintins in civitatis Amazonas limine austro-orientali,
16-9-1932 leg. A. Ducke cum ligno n. 155 (Yale n. 22615),
Herb. Jard. Bot. Rio n. 23729.

This species is remarkable in this genus on account of its .
well-developed, hard, heavy heartwood; also because of its
very numerous racemes of relatively small flowers which are
entomophilous, whereas all the other species I know seem to
be ornithophilous. The densely floriferous branchlets have
sometimes a Macrolobium-like aspect, but the plant is, by all
its botanical characters, a real Elizabetha.

ADDITIONS TO THE TREES OF HONDURAS
By Paur C. StanpLEY
Field Museum of Natural History

In Tropical Woods 21: g—41, March 1, 1930, there appeared
A Second List of the Trees of Honduras, including approxi-
mately 480 species. On the following pages there are enumer-
ated 55 additional species; collected by Mr. J. B. Edwards
during 1932 and 1933 in the mountains of central Honduras,
chiefly in the departments of Comayagua and Tegucigalpa,
for the Arnold Arboretum of Harvard University. The plants
were submitted to the writer for determination through the
courtesy of Professor Oakes Ames and Dr. Alfred Rehder.

Most of the material was obtained in the Pine forest region
of the two departments named, but a considerable portion of
it was gathered on the shore of Lake Yojoa, at Pito Solo, a
settlement on the automobile road that extends from the end
of the railroad, on the Atlantic slope, across Honduras to the
capital, Tegucigalpa. Pito Solo lies in the wet tropical low-
lands, and its vegetation is similar to that of the nearby Tela
region, upon which in 1931 the writer published a report en-
titled Flora of the Lancetilla Valley, Honduras (Field Museum
of Natural History, Botanical Series, Volume 10).

Mr. Edwards’ collection is particularly valuable because of
adequate notes accompanying the specimens, for most of
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which vernacular names are supplied. In the list here pre-
sented additions to previous tree lists are indicated by bold-
faced type; names printed in italic have appeared n former
lists, but Mr. Edwards has indicated for them vernacular
names not recorded previously, Most of the new species are
shrubs, rather than trees, and are described here primarily asa
matter of convenience. Most important of the additions are
the genera Decazyx and Ofmediella, both known heretofore
only from Guatemala, the former from a single locality.

Of even greater botanical interest, however, is the fact that
Mr. Edwards has forwarded from Lake Yojoa excellent ma-
terial of the American lotus, Nelumbo pentapetala (Walt.)
Fernald. The writer was informed by Wilson P penoe of the
occurrence of this plant in Lake Yojoa, but he himself was
unable to discover it on the two occasions when he crossed the
lake, in 1928. Of notoriously erratic distribution in the United
States—a distribution presumably to be explained by artificial
introduction by the Indians, who used the plant as food—
the lotus has been known previously from the vicinity of
Tampico, Mexico, and it has been reported also from’ the
delta of the Magdalena River in Colombia. It seems not im-
probable that the plant may have been introduced to Lake
Yojoa long ago by Indian traders, who are known to have
been great travelers in precolumbian times.

Amyris attenuata, sp. nov.—Arbor 11-metralis omnino
glabra, ramulis gracilibus subflexuosis, internodiis elongatis:
folia alterna unifoliolata, petiolo 6-8 mm. longo: lamina
E-.n'.-\:u..ui;tr:_-._r_}blmnga vel anguste elliptico-oblonga 6.6—1o cm.
a 2-3.5 cm. lata sensim anguste longiacuminata, acumine
e falcato subobtuso, basi p]us minusve n!1li;_|1,-,_— obtusa,
ra, costa utrinque elevata; inflorescentiae terminales of
ires racemiformes vel racemoso-paniculatae foliis duplo
eviores vel brevissimae pauciflorae, pedicellis m‘:u‘i!i}i-us

} mm. longis; calyx minutus brevissime lobatus. P
rotundato-triangularibus; petala late oblonga vel obovata 1
.".'||.-'\._.'Jur:l:{;1 apice rotundata dcnsc‘_puncrzlta alba; ovarium
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o
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leum glabrum, stylo brevissimo, stigmate capitatos
tamina petalis aequilonga, filamentis gracilibus glabris_

Honpuras: Open mountain forest, L'(_nn:c}'wi(,m Ui‘}.:t Yors
o : ]
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alt. 750 meters, Aug. 13, 1933, J. B. Edwards P-653 (Herb.
Field Mus. No. 686992, type; duplicate in Herb. Arnold Arb.).

In its unifoliolate leaves suggestive of Amyris monophylla
Brandeg. of Mexico, and 4. simplicifolia Karst, of northern
South America, both of which differ in having the leaflets
rounded to merely obtusely short-acuminate at the apex.

Ardisia dichropetala, sp. nov.—Arbuscula 4.5 m. alta
omnino glabra; folia majuscula subcoriacea, petiolo cras-
siusculo 10-14 mm. longo; lamina oblongo-obovata 12-16.5
cm. longa 4.5-7 cm. lata apice breviter obtuse acutata, basi
acuta et breviter decurrens, integra, sublucida, supra sparse
nigro-punctata; inflorescentia terminalis magna multifiora
bipinnatim paniculata folia superans, ramis usque ad 14 cm.
longis, pedicellis gracilibus 15-18 mm. longis, floribus race-
mosis, bracteis caducis; flores in alabastro late ovoidei 7 mm.
longi obtusi; sepala rotundato-ovata 3 mm. longa apice
rotundata prope apicem punctis paucis atro-rubris conspersa;
petala coriacea breviter connata lobis ellipticis apice late ro-
tundatis albis intus prope basin intense aurantiacis recurvis
epunctatis vel punctis perpaucis conspersis; stamina petalis
paullo breviora, filamentis 3 mm. longis et ultra, antheris 3.5
mm. longis ovoideis acutis epunctatis; ovarium ovoideum
glabrum, stylo antheris bene longiore.—Hoxpuras: Dense
tropical forest, La Libertad, Dept. Comayagua, alt. 750 me-
ters, June 25, 1933, J. B. Edwards P-621 (Herb. Field Mus.
No. 686989, type; duplicate in Herb. Arnold Arb.).

Closely related to the Guatemalan Ardisia paschalis Donn.
Smith, in which the flowers are densely punctate, and the
filaments much shorter than the anthers.

Lisianthus auratus, sp. nov.—Herbacea vel suffruticosa
scandens omnino glabra, ramis gracillimis teretibus viridibus,
internodiis elongatis; folia parva membranacea, petiolo
gracili 3-6 mm. longo; lamina oblongo-lanceolata vel anguste
oblongo-elliptica 4.5-6 em. longa 1.3-2 em. lata abrupte
sensimve longiacuminata, acumine angusto longiattenuato,
basi acuta, subtus pallidior costa gracili elevata nervis lateral-
ibus utroque latere 2 obscuris; pedunculi axillares 15-18 mm.
longi triflori, pedicellis gracilibus 12-16 mm. longis; calyx
viridis adpressus 8-¢ mm. longus fere ad basin lobatus,
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laciniis lanceolato-linearibus longissime attenuatis; corolla

aurea 3.5 cm. longa, tubo paullo supra basin 3 mm. lato,
m dilatato

supra calycem abrupte contracto, superne sensi !
fauce 6 mm. lato, lobis oblongo-ovatis 1 cm. longis cuspidato-
acutis extus viridi-tinctis; stamina corollae 1_“'“5 _Pﬂ”llo
longiora, filamentis gracillimis; stylus corolla longior, stigmate
parvo capitato; capsula elliptico-oblonga 12 mm. longa.—
Hoxpuras: Open mountain forest, Siguatepeque, Dept.
Comayagua, alt. 1110 meters, Jan. 10; 1933, . B Edwards
P-556 (Herb. Field Mus. No. 686990, type; duplicate in Herb.
Arnold Arb.).

Clearly a relative of Lisianthus axillaris (Hemsl.) Kuntze,
in which the flowers are solitary in the leaf axils, and the
corollas, at least in the dried state, are conspicuously tinged
with red.

Lippia lucens, sp. nov.—Frutex 2.5 m. altus ramosus,
ramulis gracilibus subteretibus brunneis scabro-hirtellis et

punctis elevatis dense conspersis, internodiis foliis duplo
brevioribus; folia mediocria coriacea breviter petiolata,
peticlo crasso 3-7 mm. longo; lamina elliptico-oblonga wel
lanceolato-oblonga 7-9 cm. longa 2—3 em. lata versus apicem
acutum vel subobtusum angustata, basi cuneato-attenuata et
decurrens, bullato-rugosa, crenata, lucida, supra asperrima
hirtello-scabra venis profunde impressis, subtus paullo palli-
dior aspera praesertim ad venas hirtello-scabra ubique viscido-
puberula, nervis venisque valde elevatis, margine plus minusve
revoluto; flores lutel brevissime spicati, spici:

: “iipilu]'ll"nrm-llms
10-12 mm. longis et fere aequilatis in axillis foliorum gem-
inatis, ]'wduncu]ls gT':ii.‘lli]\tls s B o ]:.11.51,3\ hirtello-scabris
et ;_'1'.':!'.(1'1:1'J:éf.a..pul':cru]is, bracteis late ovatis vel rotundato-
ovatis, infimis usque ad 8 mm. longis, superioribus gradatim
‘-l.rrt_:s,_:u'ummzms. c_\l':us_:;]mm; scabris vel fer ,___['m[_,[.h;’
1atis, post anthesin vix accrescentibus: calvx 2 mim.
nse hirtellus, dentibus brevissimis triangularibus
fructus late obovoideus 1.8 mm. longus

brevior

ac

153 AT bisulcatus

laevis lucidus. ‘ Hoxpugras: Open mountain forest, Siguate.
_-|!i; . ]}\']H. C lJ!]lli}‘ilE}_lEi!, :-lln’_. 110 meters, _\'“\.' 1 =

J. B. Edwards P-g14 (Herb. Field Mus, No.

duplicate in Herb. Arnold Arb.).

e )8 lr,:{l,

f;.\'f-_-rﬁ_, L, ;HK.;
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Of the alliance of Lippia umbellata Cav., a group badly'. in
need of critical revision; apparently a form worthy of specific
rank, and at least unlike any other Mexican or Central Ameri-
can material that has come to the writer’s attention, )

Solanum Edwardsii, sp. nov.—Frutex 3-metralis, ramis
teretibus densissime stellato-tomentosis, pilis sessilibus v\-el
brevissime stipitatis ochraceis multiradiatis, internodiis foliis
multo brevioribus; folia mediocria breviter petiolata solitaria
vel interdum altero valde reducto opposita, petiolo 3-6 mm.
longo; lamina herbacea oblongo-ovata 5.6—9 cm. longa 1.5—4
cm. lata subabrupte interdum longissime acuminata, basi
rotundata vel obtusa vulgo valde inaequalis, supra viridis
mollis arcte minute stellato-pilosula ad nervos stellato-pilosa,
subtus fere concolor ubique dense stellato-pilosa; flores um-
bellati albi, umbellis supra-axillaribus e medio internodii ortis
sessilibus 2-4-floris, pedicellis gracilibus rectis 1220 mm.
longis; calyx fere ad basin lobatus densissime stellato-pilosus,
lobis oblongis vel late oblongis §~6 mm. longis post anthesin
paullo accrescentibus obtusis vel acutiusculis erectis vel
subpatentibus; corolla (perfecta non visa) profunde lobata
extus sparse stellato-pilosa, lobis anguste triangulari-oblongis
patentibus; antherae breves 1.2 mm. longae, poris magnis
anterioribus terminalibus; bacca globosa glabra 7-8 mm.
longa apice rotundata—Hoxpuras: Dense tropical forest,
Temagua, Dept. Comayagua, alt. 600 meters, Aug. 6, 1933,
J. B. Edwards P-639 (Herb. Field Mus. No. 686993, type;
duplicate in Herb. Arnold Arb.).

In general appearance as well as in most characters this is
very similar to Selanum extensum Bitter, of Panama, to which
it is evidently closely related. The Panama plant differs con-
spicuously in its much more copious pubescence, consisting in
part of long slender simple multicellular hairs.

Rondeletia Edwardsii, sp. nov.—Frutex j3-metralis fere
omnino glaber, ramis gracilibus teretibus; stipulae rigidae
triangulares acutae erectae ¢. 1 mm. longae; folia mediocria
petiolata crasse membranacea, petiolo 4-6 mm. longo;
lamina oblongo-ovata vel ovata 6-9 cm. longa 2.5-3.5 cm.
lata longe attenuato-acuminata, basi obtusa vel subrotundata,
costa subtus elevata, nervis lateralibus utroque latere ¢, 8
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arcuatis; panicula corymbiformis terminalis laxe multiflora ¢
¢ cm. longa et 8 cm. lata 2.5 cm. longe pedunculata, bracteis
lineari-subulatis usque ad 1 cm. longis, pedicellis crassis
glabris 1-3 mm. longis; hypanthium subglobosum glabrum,
calyce g-denticulato, denticulis crassis late triangularibus
acutiusculis vix 0.3 mm. longis; corolla alba extus glabra, tubo
gracili leviter curvo 13-15 mm. longo supra vix dilatato, fauce
dense aureo-barbato, lobis 5 patentibus obovatis 3-4 mm.
longis.—Hoxpuras: Pito Solo, Lake Yojoa, Dept. Coma-
yi rua, alt. 600 m., in dense forest, Aug. 29,1932, J. B. Edwards
Pa76 (Herb. Field Mus. No. (1!_'121’54_;. type).

A relative of the Mexican R. lizustroides Hemsl,, in which
the corollas are approximately only half as large.

Rondeletia nebulosa, sp. nov.—Frutex 2.5-3 m. altus,
ramulis albido-tomentosis atque dense breviter hirsutis;
stipulae angustissime triangulares 7 mm. longae longe attenu-
atae suberectae; folia mediocria crasse membranacea anguste

elliptico-oblonga 7-13 em. longa et ultra 2.5—¢ em. lata acu-
minata basi obtusa vel subacuta, supra fere glabra rugosa
nervis valde impressis, subtus tomento denso adpresso albo
btecta atque ubique dense hirsuta, nervi

rvis venisque valde

cvatis; panicula terminalis spiciformis 13-14 cm. longa
.5 cm. lata, floribus in cymulas capitt
ll‘_’l_’:'(";_’ilf:..‘\‘ SCHSE]”'IUS \-C]: E“.—f_‘\'-!.i"b'.:
is inconspicuis; hypanthium sub;
{eo-tomentosum, calyce ol

neularibus 1—2 mm. longis a

racteis
:l]':lt.‘}l-

4 anguste

el subrec HT'\"!S;

lla purpurea extus dense ar mentosa et his-

la, tubo gracili 15-18 mm. ) llo dilatato,
bis 4 oblongis vel ovalibus patentibus 3 ; isintus fere
Iabi nmeac-l.a Avrora Tr y " - .
bris.—Hoxpuras: La Aurora T sario, San Juancito,

Dept. Tegucigalpa, alt. 1620 m., in cloud forest, Apr. 2, 1932,

J. B. Edwards Pioc (Herb. Field Mus. No. 662646, type).
A member of the group Lanifiorae. :
ACTINIDIACEAE
Vaurauia villora DC. PAcON.
ANONACEAE
Desmopsis Schippii Standl, Pito Solo, dense forest. Edwards 44

a5 443, A tree 18
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meters high, with yellow flowers. The species was described recently from
British Honduras.

APOCYNACEAE

Tonduzia parvifolia Pittier, Pito Solo, dense forest, Edwards 448. A tree
18 meters high with small white flowers.

AQUIFOLIACEAE

Tlex tolucana Hemsl. (7). Siguatepeque, open mountain forest, Edwards
489. A tree 15 meters high. The material is sterile, and the determination
therefore doubtful, but the species represented is different from any of those
known heretofore from Central America;

ARALIACEAE
Gilibertia Smithiana 1. M, Johnston: MAxo pE LEGN. A tree 19 meters high.

BIGNONIACEAE
Crescentia alata H, B. K. Jicaro, Morko.

BURSERACEAE

Bursera graveolens (H, B. K.) Triana, var. pubescens FEngler. Las Limas,
A tree g meters high.
Bursera Simaruba (L)) Sarg. JINICUITE,

CAPRIFOLIACEAE

Viburnum discolor Benth. Meambar, Dept. Comayagua. A tree g meters
high, with white flowers. The genus has not been recorded previously from
Honduras.

Viburnum glabratum H. B. K. Torasci~, Siguatepeque and Minas de
Oro. A large shrub or a tree, $~12 meters high, with small white flowers.

COCHLOSPERMACEAE
Cochlospermum vitifolium (Willd.) Spreng. Bomubx,
COMPOSITAE

Vernonia Deppeana Less, MULULE.
Vernonia leiocarpa DC. Acgritro, Minas de Oro. A tree 7.5 meters in
height.
EUPHORBIACEAE

Acalypha villosa Jacq. Rio Lindo, Dept, Cortés, A tree 6 meters high, but
more often only a shrub.
FAGACEAE

Quercus conspersa Benth, Exaino. Coyocutena, A tree of 15 meters.
Duercus oleoides Cham, & Schlecht. Encivo. A tree as much as 21 meters
tall.
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FLACOURTIACEAE

Olmediella Betschleriana (Goepp.) Loes. Siguatepeque, open mountain
forest, altitude 1100 meters, Edwards 492. A tree 15 meters In_gh. In a recent

' . ter noted the discovery of this
ive. This new collection from
= in Central America, and
. The Honduranspecimens
are referable to this genus and

number of Tropical
‘.'

Z. Ruussoviae Pittier. RESINA
| American material of this
e, ranging from southern

tree reveals i
> West Indian type.

Mexico to Panama

HYPERICACEAE
Vismia ferruginea H. B, K. Pito Solo. A tree 13 meters high.
LEGUMINOSAE

10, Las Limas, alt. goo meters. A tree

W How

Acacia acatlensis Benth. Ovesna

PR

Lo, The latter namée 18 &

frequent Cen Ami
Acacia Milleriana Sta
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W
& shrib,
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Mimosa tenuiflora (Willd.) Poir, Caratin, Las Limas. A tree 7-1§ meters
high, with small spikes of white flowers. The wood is burned for charcoal.

MELASTOMACEAE

Conostegia subhirsuta DC. Rio Lindo, Depr. Cortés. A shrub, or some-
times a tree of 4.5 meters, with white flowers.

Conostegia xalapensis (Bonpl) Don. Sarciv,

Miconia borealis Gleason, Pito Solo. A tree 10 meters in height.

Miconia calvescens DC. (3) Sinix. Pito Solo. A tree of 12 meters. Thc
material is sterile, but probably referable to this widely distributed specics.

Miconia dodecandra Cogn. Siguatepeque, A shrub or tree 4.5 meters high,
with pink flowers.

Miconia gnatemalensis Cogn. Sarciv, San Juancito,at 1500 meters. A tree
6 meters high, with small pink fowers. The species has been known from
Honduras, but only as a shrub.

MELIACEAE
Trichilia hirta L. Ceorivto. Las Limas. A tree 19 meters tall, with small
white flowers.
MONIMIACEAE

Siparuna nicaraguensis Hemsl. Minas de Oro, alt. 1260 meters. Reported
as a tree 7.5 meters high, but more frequently only a straggling shrub.

MORACEAE

Ficus inamoena Standl, Hicuero.

MYRSINACEAE

Ardisia revoluta H. B. K. Uva. Las Limas, in river valley forest. A tree

of g meters. g .
Rapanea guianensis Aubl. (?) Uva, Rancho Grande, San Luis,in mountain
forest. A tree 10 meters high. The specific determination is rather uncertain.

MYRTACEAE

Engenia axillaris (Sw,) DC. GUAYABILLO.

Eugenia fragrans (Swartz) Willd. Rio de las Jolias, Dept. Comayagua. A
tree of 7.5 meters, with white flowers:

Eugenia vincentina Krug & Urban. Uya, Minas de Oro. A tree 7 meters
high with small white fowers and edible fruit.

NYCTAGINACEAE
Pisonia aculeata L, URA DE GATO,
PIPERACEAE

Piper calvescens Trel. Cozpoxcriro. Las Limas. Reported as a tree of
10 meters, a most unusual size for members of this genus,
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QUIINACEAE
ippii ito S dwards 461, A tree of 18
s Schippii Standl. Pito Solo, dense forest, K 1. A 1
,.%iu-l?hc &}.eiﬁ}mcns are sterile, but probably referable to this !?mtlsh Ho_“-‘
E;-J"“;.;"!CC;C;‘ The family was unknown in Central America until only a few
':(-:‘,-';' :';Lo. Another species is known from Panama.
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RHAMNACEAE

Krugiodendron ferreum (Vahl) Urban. Pito Solo_, dense ‘forest, alt: &m
neters. Edwards 793 A tree of 1ometers. On the continent this West Indian
5 ‘«.hr_-r:.r: known only from Yucatan and British Honduras. The Honduras
- first glance appear quite unlike ‘those from Yucatan., especially
re and thin leaves, but I have been unable to discover any

1T E ‘_'.'11_‘.&\ between them,

RUBIACEAE
Anisomeris protracta (Bartl) Standl. Minas de Oro and Coyocgtcna.
. 14 meters high, with small white flowers. Reported previously

im € sesimum (Vahl) DC, CoLorabpo,

Cephalanthus occidentalis L. Pito Solo, “aquatic,” alti 603 meters,
E: 6. A shrub g meters high, with globose heads of small white Howers.

ittonbush of the United States has long been known tolgrow

been discovered heretofore in Central America. An-
of the g grows in the interior of Honduras.

dia aculeata L. El Portillo, Dept. Comayagua. Usually ashrub, but the

r reports the plant

1a malacocarpa S

JOo METEers,

a tree of 7.5 meters.

ndl. Crucrra, Lascruces. LasLimas, river valley
s 379, 160. A tree 6~ meters high with small

sly this species has been known only from northwest'ern

n 1sion of its range to central Honduras seems rﬂthert_lm-—

et 1 find no character for separating the Central American

n ey

RUTACEAE
Decazyx macrophyllus Pittier & Blake. Pito Solo, dense forest, Edwards 449,
tree ers in height. Described from nearby Guatemala, this tree; th.ﬂ
1 known heretofore only from the type speci=
nel m ial 1s sterile, but clearly referable here.
Zanthoxylum microcarpum Griseb. Crincainno, Las Limas and Pito Solos
A tree 12 meters high, with small white flowers.

gl

A

SAPINDACEAE
Allophylus Cominia (L..) Sw. Las Limas: A tree of 15 meters. The speci
MENs are ster: rently referable to this species, known on the con=
nd British Honduras.
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SAPOTACEAE
Bumelia conglobata Standl. Comayagua. A tree 14 meters high. The species

has been known previously only from the original collection, obtained in
Guatemala,

Sideroxylon tempisque Pittier. Tempisgue. Las Limas and Pito Solo. A
tree 13-18 meters high.

Mr. Edwards has collected imperfect material of two other Sapotaceae that
probably represent undescribed trees, of doubtful generic position.

SIMARUBACEAE

Picramnia antidesma Sw. Quinina. Pito Solo, a shrub of 4.5 meters, but in
Central America often becoming a tree. The material is sterile, and the speci-
fic name perhaps questionable, A tea made from the bitter bark is a local

remedy for malaria.
STYRACACEAE
Styrax argenteus Presl. Coyocutena, in mountain forest. A tree of 18
meters.
SYMPLOCACEAE
Symplocos martinicensis Jacq. San Juancito, in cloud forest. A tree of
15 meters, with spreading branches.
THEOPHRASTACEAE

Deherainia smaragdina (Planch.) Dene. Pito Solo, in dense forest. A shrub
of 3.5 meters, but probably becoming a tree. The species was known previ-
ously from sonthern Mexico, Guatemala, and British Honduras.

TILIACEAE .
Heliocarpus Donmell-Smithii Rose. DamAji0.

ULMACEAE

Celtis monoica Hemsl. Yarra. Pito Solo, in dense forest, alt. 600 meters.
A tree 24 meters high. Apparently a rare species, seldom collected.

URTICACEAE
Boehmeria caudata Sw. Minas de Oro, open forest, at 1260 meters. A tree
g meters high. et &
Myriocarpa yzabalensis (Donn. Smith) Killip. Taeox,

VERBENACEAE

Citharexylum hexangulare Greenm. Santa Cruz de Yojon, A tree 12
meters high, with small white fowers,

Citharexylum trinerve Blake. Las Limas. A tree of 18 meters.

Vitex longeracemosa Pittier. Fror azus. Las Limas, A tree 13-1¢ meters
high, with panicleés of “lovely blue” flowers,
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VOCHYSIACEAE
Vochysia guatemalensis Donn. Smith. Coyocutena, alt. 1200 meters,
mountain forest. A tree 12 meters high, with yellow flowers. It is
r doubtful whether #. bondurensis Sprague can be separated from this
r species,

3
(=]

HrEe

ZYGOPHYLLACEAE
Guaiacum guatemalense Planch, Comayagua. Reported as a tree of 24
very exceptional size for trees of this genusin Central America. The
has been reported previously from Honduras, but without a specific
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Sarcil Conastegia xalapensis (Bonpl.) Don  Melastomaceae
Sarcil Miconia giatemalensis Cogn, Melastomaceae
Sirin Miconia calvescens DC, () Melastomaceae
Tapén Myriocarpa yzabalersis (Donn.

Smith) Killip Urticaceae
Tempisque Sideroxylon tempisque Pittier Sapotaceae
Totascdn Fiburnum glabratum H. B. K. Caprifoliaceae
Unia de gate Pisonia aculeata L, Nyctaginaceae
Uva Ardisia revoluta H. B. K. Myrsinaceae
Uva Eugenia vincentina Krug & Urb,  Myrtaceae
Uva Rapanea gutanensis Aubl. (?) Myrsinaceae
Yalla Celtis monoica Hemsl, Ulmaceae

THE YALE WOOD COLLECTIONS

Contributors

On December 31, 1933, the total number of catalogued
samples in the Yale wood collections was 24,079, representing
2202 genera of 212 families. The accessions during the year
were 1623 and were from the following sources:

Arrica: Mr. C. Vigne (Go/d Coast); Comité National du
Bois Coloniaux, and Service des Eaux et Foréts (Madagas-
car); Mr. Jas. D. Kennedy (Nigeria); Mr. Nils B. Eckbo (8o,
Afr.); Forest Products Institute (Presoria); Dr. Mildbraed,
Berlin (Tanganyika).

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

Avstrarra: Mr. H. E. Dadswell, East Melbourne.

Brazir: Companhia Ford Industrial do Brasil, Boa Vista
(Through Field Museum of Natural History, Chicago);
Dr. A. Ducke (Manéos); Dr. E. C. Hoehne, Sio Paulo; Dr..
Paul Le Cointe, Museu Commercial, Pard; Sr. J. A. Pereira,
Sio Paulo; Prof. J. Rafalski, Poznan, Poland.

Brrriss Honpuras: Mr. R, S, Pelly, Asst. Conservator of
Forests, Belize.

Canapa: Mr. F. Malcolm Knapp, Vancouver.

Cuina: Fan Memorial Institute of Biology, Peiping.

Covomsia: Sr. A. Dugand G., Barranquilla.

Costa Rica: Museo Nacional, San José.

Cusa: Dr. Roig, Santiago de las Vegas.
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Dosixicay Repusric: Mr. J. C. Scarff, San Pedro de Ma-
Coris.

Fcuapor: Dr. A, Rimbach, Riobamba.

FeperaTep MAray States: Forest Research Institute,
]\qpi ng, .\u'{ngnr

Formosa: Prof. M. Fujicka, Komaba, Japan; Dr. R. Kane-
hira, Taihoku, Japan.

Hawani: Bernice P. Bishop Museum, Honolulu.

Inpia: Forest Research Institute, Dehra Dun; Royal
Botanic (;;Irdcnﬁ, Kew, England.

Java: Dr. H. Janssonius, Amsterdam, Netherlands;
Mr. C. Van nh Koppel, Buitenzorg; Experiment Station,
Hawaiian Sugar Planters’ Association, Honolulu.

MeLanesia: Mr. J. H. L. Waterhouse, Bougainville.

New Zearann: Dr. Irma Webber, Berkeley, California.

Paxama: Mr. G. P. Cooper (Cooper Third Caribbean Ex-
;:mlitiun'l.

Peru: Field Museum of Natural History, Chicago.

Puiripring IsLaxps: Bureau of Forestry, Manila.

Poraxp: Prof. J. Rafalski, Poznan. I

Porro Rico: New York Botanical Garden.
Russia: Scientific Institute of Forestry, Moscow.
[_ . t“\ .'\‘1 [JTHT-, I’] L]I{. [..IITL\ a
ield Museum of Natural History | :

MiscerLaneous: Peabody Museum of Natur:
(New Haven, Conn.); U. S. Dept. of Agricult

(Calif.);

History
(Washing-

Genera Added February 1, 1933 januar}, 1, 1934

Strobilopanax CaNELLA
l:rghums]nn ax Capsi
BERBERIDACEAE Carpa
thracs Nandina Buchho i'| )
Chyrsodium B gy . Carnis
yg . ORRAGINACEAE
il ON L A »
D ke Echium c, Abelia
1clinanona » b .
] .‘ ! Heliotropium 1&'.!\ JACEAE
NAPOCTYNACEAE Arca
N artomn BRETSCHNEIDERACEAE (o '~'|\:
[ 1 ’ JELASTRACEAE
Rejoua Bretschneidera e
\CEAE Buxaceae Catha
FFatsin I'ticera Mystroxylon
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CHENOPODIACEAE
Chenopodium
Eurotia
Grayia
Haloxylon

CiSTACEAE
Cistus

ComMPOSITAE
Centaurea
Eriophyllum
Moquinia
Piptocarpha
Tetradymia

CRASSULACEAE
Sempervivum

CRUCIFERAE
Lepidum

EricAcesE
Azalea
Calluna
Cavendishia
Ficalhoa
Psammisia

EUPHORBIACEAE
Lingelsheimia
Neowawraea
Pycnocoma
Richeria

FLAGELLARIACEAE
Flagellaria

FLACOURTIACEAE
Dasylepis
Kiggelaria
Peridiscus

(GERANIACEAE
Pelargonium

HyYDROPHYLLACEAE
Nama

IcACINACEAE
Alsodeiopsis

LACISTEMACEAE

Lozania

LLAURACEAE

Dicypellium

LEGUMINOSAE
Alexa
Ammodendron

Bandeiraea

TROPICAL WOODS

Caragana
Chorizema
Colutea
Coronilla
Etaballia
Genista
Mucuna
Ononis
Pseudosamanea
Sarothamnus
Taralea
Trachylobium
MALVACEAE
Althaea
MELASTOMACEAE
Centronia
Huberia
MELIANTHACEAE
Melianthus
MENISPERMACEAE
Disciphania
Tiliacora
MENTHACEAE
Lavandula
Leonotis
Rosmarinus
Salazaria
Teucrium
MORACEAE
Helianthostylis
Plecospermum
Pseudostreblus
MYRISTICACEAE
Brochoneura
MYRTACEAE
Moorii
OLEACEAE
Forsythia
PALMACEAE
Rhapis
Washingtonia
PAPAVERACEAE
Romneya
PLUMBAGINACEAE
Plumbnago
PoOLYGONACEAE
Calligonum
Eriogonum

PORTULACACEAE
Portulacaria
PROTEACEAE
Leucadendron
RANUNCULACEAE
Clematis
RHIZOPHORACEAE
Blepharistemma
Kandelia
Macarisia
Rosaceae
Coleogyne
Crataegomespilus
Mespilus
Nuttallia
Osmaronia
Potentilla
Purshia
Pyracantha
Quillaja
Sorbaria
RUBIACEAE
Bathysa
Cuviera
Dialypetalanthus
Dictyandra
Euclinia
Galium
RuTAcEAE
Cneoridium
Diosma
Oricia
SAPINDACEAE
Diatenopteryx
Glossolepis
Podonephelium
SCROPHULARIACEAE
Calceolaria
Castilleia
Veronica
SIMARUBACEAE
Brucea
Castelaria
Kirkia
SOLANACEAE
Brachistus
lochroma
Streprosolen
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g -
SyYMPLOCACEAE Schoenobiblos Turnera
Bobua TiLIACEAE URTICACEAE
['a Desplatzia T ardia
Glyphaea VACCINIACEAE
I's AE TURNERACEAE Englerodoxa

Sections for Microscopic Study
I'he number of specimens of which sections were made and
ed during the year 1933 was 547, representing 289

species of 117 genera and 26 families.

Specimens Distributed

I'he total number of specimens distributed during 1933

1936. With the exception of 58 in general exchange, all

were for use in connection with definite scientific projects.

'he following report is to supplement those ]n;]}]'if\.h;‘.’ in
Tropical Woods 223 2, 285 26, 30: 39, and 33:24.

Alangiaceae, Cornaceae, and Nyssaceae. To Dr. E.

Schanfeld, Borna bel Leipzig, Germany nples of
pzig

of 8 genera of Corn:

Anacardiaceae and Apocynaceae. To R.
K 1 Imperial University, Fukuoka, Japan, 29 s:
Anacardiaceae (see Tropical Woods 22: 3), and 1
Bombacaceae. To Dr. L. Chalk, Imperial Forestry Insti-

land, 30 samples of g ¢ ra.
Caryocaraceae. To Prof. R. H. We e, Biological Lab-
, Harvard University, Caml = Mass:, 1 .k'.in'-.[\l(_-_\

To \lT ].. \‘\‘:I”:.l'd:!x‘. ]‘-:t_':L:I \]Li‘x:_'l.'.": ..]' \.,"_:Ij:",i!

History, Chicago, Illinois, § samples of 2 ge

“henopodiaceae. To Dr. L. Chalk, 3 samples of 3 genera.
Coniferae. To Prof. R. H. Wetmore, 2¢ samples of 2 genera

] :.,_-m':i}]c_c. of (,‘r'fh’."::.-"’“’.fe.‘..f(_\'; 123 5.;!|-|;I\IL-5; of

of Cupressaceae; 3 s;;lmp]ci: of 1"',';;1_'::‘.:}":.'; | rul'(,':';,’}'.-gr,‘-
t Gnetiom: 66 _L;;;m]\h-_e of 4 genera of P ll‘l!-\';Ir'FHit_'L:‘.l_';.},H
2 genera of Taxaceae; Ig .'\:;un]alus of § genera of

liaceae; and 1 sample of Welwitschia. v
Dilleniaceae and Dipterocarpaceae. To Prof. R. H, Wer.
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more (see Caryocaraceae and Coniferae), 21 samples of 4
genera of Dilleniaceae, and 166 samples of 15 genera of
Dipterocarpaceae.

Euphorbiaceae, To Dr. R. Kanchira (see Anacardiaceae),
65 samples of 32 genera.

Guttiferae. To Prof. R. H. Wetmore (see Dilleniaceae),
17 samples of 5 genera.

Malvaceae. To Dr. L. Chalk (see Bombacaceae), 83 sam-
ples of 11 genera. To Dr. Irma Webber, Riverside, California,
1 sample of Tetrasida,

Marcgraviaceae. To Prof. R. H. Wetmore (see previous
families), 4 samples of 2 genera.

Meliaceae. To Dr. A. J. Panshin, New York State College
of Forestry, Syracuse, 64 samples of 10 genera.

Menispermaceae. To Dr. L. Chalk (see Bombacaceae,
Malvaceae), 1 sample each of Abuta and Tiliacora.

Moraceae. To Prof. R. H. Woodworth, Biological Labora-
tories, Harvard, 524 samples of 46 genera.

Quiinaceae. To Prof. R. H. Wetmore (see previous fami-
lies), 5 samples of 2 genera.

Sterculiaceae and Tiliaceae. To Dr. L. Chalk (see Bomba-
caceae, Malvaceae, and Menispermaceae), 32 samples of 1o
genera of Sterculiaceae, and 36 samples of 12 genera of
Tiliaceae.

Ulmaceae. To Mr. Frank W. Jane, University College,
London, England, 11 samples of 4 genera.

Urticaceae and Vochysiaceae. To Dr. L. Chalk (see
Sterculiaceae), 2 samples of 2 genera.

Miscellaneous. To Prof. I. W, Bailey, Bussey Institution,
Forest Hills, Boston, Mass. (see Tropical Woods 33: 27), 298
samples of 22 families.

To Prof, A. Chevalier, Paris, France, 100 samples of 26
families of Liberian woods.

To Mr. R. A. Cackrell, School of Forestry and Conserva-
tion, University of Michigan, Ann Arbor, 42 samples of 26
families.

To Mr. C. F. Metcalfe, Royal Botanic Gardens, England,
27 samples of 8 families.




TROPICAL WOODS No. 37

44
Reports on Yale-aided Studies of Woods

The following reports summarize the information received

, the status of various projects for which the Yale

School of Forestry has supplied some of the materials. All of
the investigations listed are by, or under the direction of,
of the International Association of Wood Anato-
ial attention is called to the need of additional
specimens of the Malvaceae and Moraceae.
" Betulaceae and Corylaceae. The dissertation of Mr. Ernst
C. Abbe, candidate for the Ph.D. degree at Harvard Univer-
ity, was based on a study of the plants of these groups. (See
Tropical Woods 08 1G.)

Caryocaraceae. Mr. L. Williams, of the Field Museum of

Natural History, is studying the systematic anatomy of the
woods of this family through cooperation with the University
f Chicago. Mr. Paul C. Standley is assisting on the taxonomic

problems involved.

Flacourtiaceae. Professor Walter W. Tupper, of the Uni-

f Michigan, presented a paper before the general
the Bot Society of America at Cambridge,

Mass., Dec. 30, 1933, on “The wood structure of the Fla-

SR RN oo i P
See Tropical Woods 30: 39.)

Guttiferae and Hypericaceae. Mr. P. A. Vestal, graduate
nt at Harvard University, is studying the comparative
ry and anatomy of the Hypericoideae in relation
r the direction of Professor Wetmore.
st

e T iy o ! T

3t

Lacistemaceae. Dr. 1.. Chalk and Miss M. M, Chattaway

L a paper on perforated ray cells in the Proceedings of
/y Bz 113: 8292, “].:1:'gv ray cells which ap-
'orm perforations were first observed

) i ithors in the wood of Lacistema aggregalum IBr.'rg-)
Rusby " fre m the Yale collections. Other specimens also were
Supplied o thus investigation. (See Tropical Woods 33 27.)
Leguminosae. Dr. Eloise Gerry, of the U. S. Forest Prod-

Lal , Madison, Wisc., presented a paper before
session of the Botanical Society of America at
Mass., D o, 1933, on “The wood structure
opruce, a South American legume with

Tvopical Woods 30t 34.) 3

e 4§
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Magnoliales. A report by Dr. Robert P. McLaughlin on
the woods of this order was published in Tropical Woods 34:
3-39:

Malvaceae. Dr. Irma E. Webber, Rubidoux Laboratory,
Riverside, California, is continuing the study of this group.
(See Tropical Woods 25: 26.) She is in need of material of the
following genera: Bastardia, Cienfuegosia, Decaschistia, Dicel-
lostyles, Gaya, Goethea, Hoberia, Howittia, Fulostyles, Kos-
teletzkya, Palava, Plagianthus, Senra, Sidalcea, Urena, and
Wissadula. Two short papers by Dr. Webber appear in this
1ssue of Tropical Woods.

Moraceae. Mr. Tippo, graduate student at Harvard Uni-
versity, is studying the anatomy of both woody and her-
baceous plants of this family, under the direction of Professor
R. H. Woodworth. In addition to the §24 samples of 46 genera
supplied by Yale, there is need for woods or, in the case of
herbs, pickled stems of the following unrepresented genera:
Ampalis, Balanostreblus, Batocarpus, Bleekrodia, Cardiogyne,
Conocephalus, Dorstenia, Fatoua, Lanessanta, Maillardia,
Olmediophaena, Pacbytrophe, Plecospermum, Sabagunia, and
Seyphosyce. The following genera are each represented by a
single specimen of only one species: Anonocarpus, Brosimopsis,
Helianthostylis, Malaisia, Noyera, Olmedioperebea, Paratro-
phis, Phyllocblamys, Sparathosyce, Taxotropbis, and Treculia.

Myristicaceae. Reports by Professor George A. Garratt on
the woods of this and closely related families were published
in Tropical Woods 35: 6-48 and 36: 20-44.

Podocarpaceae. Mr. Ernest C. Crocker, of Arthur D. Little,
Inc., Cambridge, Mass,, published a paper entitled “Maule
lignin test on Podocarpus wood" in Botanical Gazette 95+ 1:
168-171, September 1933. (See Tropical Woads 30: 40 and 36:

6.)
i Rhizophoraceae. Mr. Herbert F. Marco, graduate student
at Yale University, 1s writing a dissertation on the systematic
anatomy of the woods of this family.

Sterculiaceae. Miss M. M. Chattaway, according to the
gth annual report of the Imperial Forestry Institute at Ox-
ford, is continuing her study of the woods of this family. (See
Tropical Woods 30: 40 and 31: 60.)

Ulmaceae. Mr. Frank W. Jane, Lecturer in Botany at
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University College, London University, reports su}uganﬂai
progress in the study of thisgroup. (See Tropical Woods 304 49

Anomalous woods. Dr. L. Chalk, according t0 the gth
annual report of the Imperial Forestry .[t‘.H_T]T.HfC at (__)xi‘nnl,

king sroeress in the study of this interesting lb'-ut
: | phloem. (See Tropical

un of woods with inciuded

g good i

+ 2fy,)

C. R. Metcalfe, of the Jodrell Labora-

Incense woods. Mr, : ¢ Labor
his studies of this in-

tory at Kew, England, 15 (“-\ﬂ‘.-}:]:i.‘.!‘._i.’_ .

tricning and elusive subject with go d results. A wood h':lm}!]t:
of amosma fragrans obtained for Yale by the Goyernor
General of \1-.;\'}:11_';:15\‘;1!' ]u‘n'\'x;d l!.t:'i]t“-.l;‘t!‘|}' htl]ilu]. (dee

Kew Bulletin, 1933, pp- 3-15-)
Vestured pits. Protessor
on this subiect in the

alley pli]\lishu_l his report
Arnold Arboretum 143
a were supplied

ally for this investigation. (See Tropscal Woods 33% 27

. ' 'Y -.
171, Fight hundred sam;

INTERNATIONAL ASSOCIATION
OF WOOD ANATOMISTS

I'he Council of the Associatior

al Forestry Institute,

0l a report on the

Oxford, is in charge of the

ardization of numerical ithensions oiae
For the basis for the proj
or in Tropical Woods 29s 2028, |
Mr. J. D. Hale, of the Forest Ps

Canada. Ottawa, 18 incharge of a'simi

see Miss Chattaw ay's

rch 1, 1932,

ducts Laboratories of

study with respect to

s used to designate weight a nsitv of wood.

The Association will meet in Amsrte im at the time of the
International Botam (I8 &y the dates being
r 2-7, 193§, instead ol ¢ )—14 as originally

o P
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CURRENT LITERATURE

Schippia, eine neue Palmengattung aus British Honduras.
By M. Burrer. Notizblatt Bot. Gart. Berlin 11: 867869,
Aug. 1, 1933.

Schippia concolor of the Stann Creek Valley, British Hon-
duras, is the type of a new genus related to Tessmanniophoenix.
It is a palm 10 meters high, known as the Silver Pimento or
Mountain Pimento.

Chicle exploitation in the sapodilla forest of the Yucatan
Peninsula. By Cvrus LonowortH Lunpei. Field &

Laboratory 2: 1: 15-21, Nov. 1933,

The dominant forest tree of the virgin bush areas of the
Yucatan Peninsula is the Sapodilla, Achras Zapota | A5 T
portant commercially as the source of chicle, the basis of
chewing gum. From Cape Catoche to Lake Petén it is one of
the most frequent species, characterizing this limestone re-
gion, which is a phytogeographic unit with a typical flora. It is
estimated that in the whole area of the Sapodilla forest there
is a minimum of one hundred million trees. It has been sug-
gested as possible that when the ancient Mayas, who valued
the tree highly, made agricultural clearings, they spared
Sapodilla trees, which thus obtained an advantage over other
vegetation when the areas were abandoned to the jungle.

Three varieties of the tree, based upon bark characters and
sap color, are distinguished by the native chicleros. The lum-
ber was used extensively in ancient times for construction
purposes. For its latex the tree is tapped during the wet sea-
son, from June to February, the average production of gum
per tree being less than one pound, a maximum yield at pres-
ent being less than five pounds. Many of the trees are killed by
damage from careless tapping, a large part of the Sapodilla
forest of the Maya area already having been killed. To obtain
the 12,000,000 pound production of 1927, 1928, and 1929, a
minimum of 12,000,000 trees would have to be tapped an-
nually, and as a general rule not more than two trees on each
acre could be tapped each year. Since 1929 the demand for
chicle has decreased annually until the 1933 production is only




TROPICAL WOODS
on of its former volume. The Sapodilla tree

fractic e g
slantation culture because of its slow growt]
healing period of about five years is necess
ccessive tappings.—P. C. STANDLEY.

n succ

New plants mainly from western South Amer?ca. :
Erisworts P, Kivvie, Journ. Wash. Acad. Scis o
Washington, D. C., Jan. 15, 1934.

\mong the woody plants described as new are Garai
mtbum, Peruy Hesperomeles nitida, Colombias e
Britt. & Killip, Curacao; Mabea acu

bica

1 region

Studies on the flora of northern South America. 3
Plantae Lawranceanae Colombianae. By H. A. G&
Phytologiat 1: 25-38. 1933:

llected in the Department of

rance are the following trees:
f 2270 meters: Matisia longiflora; G

lar name Azuceno, the wood used fo!

v mills; Anthodiscus montanus; Dendros

esenting a new genus of Kl

ntha, reported to reach a heig

10 sobre madeiras. By Freperico A. BROTEROS
Lab. de Ensaio de Materiaes, Escola Polytee
taulo, Brazil, July, 1933. Pp. 31; 634 x 1058

NO. 10, |

3 fiK
'on of endwise compressive tests on long colu_;!'? '
POsts, with consideration of the principles invol
ome ol the :.".‘:1-_-;-1'.('I1|:-_' factors.
i |

|

rine, printed by the offset process and in
rarden under the editorship of H. A, Gleason.
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Noticia sobre la distribucién de las palmeras en la flora de
Entre Rios. By Juan R. BAez. Memorias del Museo de
Parana (Argentina), No. 5, 11 pp., 2 pp. of bibliography; 7
figs.; map. 1933.

In the Province of Entre Rios there are found the following
three palms:

Cocos yatay, Palma Yatay. Widely dispersed, but usually in
small groves of little importance, extending southward to lati-
tude 32° usually in sandy soil. Of particular importance is the
forest of this species called the Palmar Grande, between
Berduc and Ubajay, which it is suggested should be set aside
as a national reservation. Although the fruits of this palm are
used for preparing sweetmeats and liquors, its chief value is as
an ornamental tree,

Tritbrinax campestris, Caranday or Carandd. Widely dis-
tributed in the western part of the northern half of the proy-
ince, sometimes attaining a height of six meters; the most
widely distributed of Argentine palms. The leaves are some-
times exploited commercially as a source of fiber. The fruits
are eaten by cattle.

Cocos Romanzoffiana, Pind6 or Palma Ditil, the handsom-
est of the palms planted in the parks of the coast cities. It
grows chiefly along the Uruguay River, and in the delta
region, extending into the Province of Buenos Aires. In some
regions this palm is utilized for forage and thatching, but in
Entre Rios, where it is scarce, it is employed only for orna-
ment, although the sweet fruits sometimes are eaten.—P. C.

STANDLEY.

Flora do Rio Cuminé (Estado do Par4, Brasil). Cyperaceas,
Malpighiaceas e Leguminosas. By A. J. pe Samparo.
Archivos do Musen Nacional (Rio de Janeiro) 34: 49-109.
1932.

An annotated list of plants collected by the Rondon Ex-
pedition to the Serra Tumuc-Humac in 128. Among the Mal-
pighiaceae listed are: Byrsonima coccolobifolia Kunth, local
name Mirichi; B. corfacea (Sw.) Kunth,_Munci de Folhas
Pequenas; B. crassifolia (L.) Kunth, Murici; B. verbascifolia
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Rich., Mirichi (or Mirict) Rasteiro; Hiraea faginea (SWo)
Ndz., *:irah:’aul}-'f-" used as a fish poiso; Tftmpx‘e‘ry.r SqU4

Griseb., Sarabatucti, Among the numerous Leguminosasis

mentioned are: Mimosa pansculata Benth., Rabo de Camele?idg
ptadenia pereerina (L.) Benth., Angico; Cempsiandia:
Benth.. Manaidra; Cassia q:{fﬁqf:zzngfdata Rich.,
Bravo: Macrolobium acaciaefolium Benth, Arap:
/ vium  tinctorium  Benth., Ritangueira; Centrosemas
imieri Benth., Feijio Bravo; Coumarouna odorata Aubl
irtv: Dioclea lasiocarpa Mart., Feijao Bravo; Mackaeriu
Rusby, Aturiz. The author has listed, besides the
ted by himself, many others reported from the
r4, with the vernacular names recorded for thems
collectors.—P. C. STANDLEY.

um

by other

New or noteworthy trees from Micronesia. IV. By R¥6z6'
I‘\ NEHIRA. .-"":"f.-.-':.-'_'r:.'-.r'.:'.-" _“. :r:a'_;f.'.';'..’lif(" l’l‘!)‘i{.\'!'l] ._}:‘ 669—680, Oct.

-cies of trees from the islands of Riotas
lescribed as new being the followings
ce with whitish, light and\soft
1e Amklaal: Northiopsis ffﬂibf?fﬁ?i"

urd, 1932), a new genus; Manilkara
i a tree, with very hard, reddish wood
esteemed tor buildi Y

IHAINg ma

rial and for bridge constructions

Flora Micronesica. (In Japanese.) By Ry6z6 KANEHIRAS

Pub. bv the +] 5 ‘ .
£ub. by the South Seas Bureau, Japanese Mandate Terri-
" ) iy =
T 25 Pp. 468; 734 x 10; pls. 21; figs. 211; 1 maps
s s was written for Japanese foresters;
nd the vl LTk i .
: pt for botanical names and the citas
10N -OF literature r
: ture, 15 in Japanese. Western readers, howevers
can at least undercfay _ L - 3 X
I. , ea 1 id the numerous half-tone piates, illus-
SEE tnd individual plants, and the line drawings
used oTH : s i
Clang I tlustrate 211 species of the woody
] | &

of the author’s botanical expeditions t0
. 1929-1932. Chapter 1 deals with the his=
tor a general account of the

l, and glves

4
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geography, phytogeography, vegetation, and useful plants of
the islands. Chapter 2 occupies the main part of the book and
contains descriptions of the principal trees and shrubs, a total
of 347 species referable to 211 genera and 72 families. Chapter
3 lists all of the plants known from Micronesia, amounting to
1085 species of 594 genera and 137 families. The author dis-
covered one new genus and 62 new species of trees and deter-
mined the existence of 36 species of 33 genera that were not
previously known to occur in Micronesia. (These new records
and the descriptions of the new species are appearing in
various numbers of the Japanese Botanical Magazine.)
Endemism in the flora of Micronesia is only 39.1 per cent,

whereas that of the Philippines is 76.5, Formosa 42.9, and
Hawaii 81 per cent. There are, however, five endemic genera,
namely, Glubiopsis, Bentinckiopsis, and Ponapea of the Pal-
maceae, Guamea of the Anonaceae, and Northiopsis of the
Sapotaceae, the last being the author’s new genus. It is highly
significant that no genus is confined to the region embracing
both Micronesia and the Philippines, whereas, Micronesia
and New Guinea together have seven endemic genera, namely,
Clitandropsis (Apocynaceae), Myrtella (Myrtaceae), Penla-
phalangium (Guttiferae), Pseudera and Ryncophreatia (Orchi-
daceae), Soulamea (Simarubaceae), and Salacicratea (Hip-
pocrateaceae). Dr. Kanehira accordingly proposes a line
between Micronesia and the Philippines (see his map, p. 18)
which connects with Weber’s Line, thus fixing the eastern
boundary of Wallacea as Merrill and Jackson’s adjustment of
Wallace’s Line did the western. (For further information on
this subject and the phytogeography of Micronesia see the
author’s paper in Tropical Woods 2g: 1-6, March 1, 1932.)

On a light-weight wood, drifted on the shores of the Caroline
Islands. (In Japanese.) By R. KANEHIRA. Fournal of the
Soctety of Forestry of Fapan 15: 10: 113-116. 1933. Illus-
trated. '

This exceedingly light driftwood is identified as the root or
the foot of the stem of Alstonia spathulata Bl. (See Tropical
Woods 32: 2-4.) The structural and physical properties of the
wood are described and there is an account of its utilization,
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On light-weight woods. (In Japanese.) By R. Kanemiral
Yournal of the Society of Forestry of Fapan 15: 601-615; figshs
24. 1G33- "
As a result of finding some driftwood of exceptionally llght*
ioht on the shores of the Caroline Islands and its subses

juent identification as Aistonia spatbulata Blume (see Tro

cal Woods 32: 2-4, Dec. 1, 1932), the author made a study:
it and other light-weight woods. The samples investigatedss
most of which were supplied from the Yale collections, are™
classified on a basis of their absolute specific gravities agie

Aeschynomene bispida Willd, (Cuba) 0.044 1
a spatbulata Bl. (Driftwood) 0.058 )

Herminiera elapbroxylon Guill. & Perr.

_(Afr. Nile) _ 0.0bs
Cavanillesia  platanifolia H. B. K.
Panama) 0.103
f’:-.'t-,.->.:. sia arborea K. Schum., (Brazil) o.106
a s L. (root \'\'!rf.'d.; Cuba) 0.116
Jebromie : Rowlee 'Pc"ru) o.116
{) Y AT T 1 2
% na al America) 0.120
Yy 1 . g | .
e R (b .:\u.;.l,_S. A) 0.124
5 torina vartegata L. (Phil. Is) o.162 jl
; ..... '.l'r.;l.lr-,.‘_:‘.‘ .|.’:;";iz=:] ) 0.24% U [
;.“ 113 loamenios a Steud. -Jap;mJ 0.260 l
y . ravAdre B 3 - 3
@ grandis R. Br. (Marianne Is)) ©.290
g nliece B
7 !\ Br. (Java) 0.393
, 17 Hia .l saertn. (Palaw) 0.322
ax maiabaricum DC. | l‘.frT‘l‘I]f_)SﬂJ 0.340
S Mdad 8D = . \ =
}7e al .'\f'r':':-r'-"'ll Q.7
Ca P e X J77
fudia Nishimurae Rehd. & Wil
Pisonia wnibelitera (ooret IR
imoellife ‘orst. Jee
“.=J| ) TSt ) Seem, A | v L |
. 0.
|J!";i'l'!!'-.‘ al f.ll[‘l_:._-g!':.-._ the wao . ¥ 9'
Atas Pt disl woods on a basis of their gross
eyl ') HETEROGENEOUS Or LAMINATE TYPE: P v /

i@ and Culpidia, with anomalous strucs
» and Erythrina, with its somewhat

band

1s of libriform fibers in a ground i
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mass of soft tissue. (2) HomoceExEOUS TYPE. In the woods of
this group the fibrous and the parenchymatous elements are
either (a) of fairly uniform size and appearance, or (b) one or
th"e other is scarce quantitatively, or (c) both are evenly dis-
tributed. Of this type are Aeschynomene, Anona, Alstonia,
Herminiera, Nyssa, Ocbroma, Paulownia, and Samadera. (3)
InterRMEDIATE TYPE. Here belong Bombax, Cavanillesia, and
Qbori:ia, in which the contrast between the hard and the soft
tissue is not so pronounced as in the first type.

The low density of the woods is attributable to the very
thin walls and large lumina of the fibers and parenchyma, the
vessels and rays not being involved.

It is an interesting fact, as observed by Rowlee (Fourn.
N. Y. Bot. Garden 256; 75-78. 1921), that the trees with ex-
ceptionally light-wooded stems occur in the tropics where high
temperature and humidity are conducive to rapid growth,
that they usually have tough, fibrous bark and large leaves,
and that their wood is light-colored and perishable.

The air-seasoning of Malayan timbers. By W. F. Curre,
Reprinted from Quarterly Journal of the Engineering Asso-
ciation of Malaya. Pp. 7; 7544 X 93%. 1933
“In the climatic conditions of Malaya, the air-seasoning of

timber is a much simpler matter than in temperate countries,
just because there is such a relatively small variation in tem-
perature and humidity; and, once the technique of seasoning a
particular timber has been worked out, its application can be
reduced, more or less, to ‘rule-of-thumb.” It seems unlikely
that artificial seasoning or kiln-drying, with all its complica-
tions and expense, will have to be resorted toin Malaya to any
great extent. At all events the Forest Department does not pro-
pose to embark upon research on kiln-drying until the possi-
bilities of air-seasoning have been thoroughly studied.”

Timber tests: Damar laut daun besar (Shorea glauca King).
By A. V. TrHomas. The Malayan Forester (Kuala Lumpur)
2: 3: 137-140, Sept. 1933. .
“The heartwood . . . is more durable than that of most

species of timber in Malaya. The sapwood, though mechani-




cally very little inferior to the

species of timber, susceptible to fungous
posed positions, and if a large proportion
sites it should be protected by som

mechanical properties and natural du
recommend it for use for all heavy construt
as bridge timbers, building posts, wl}arv _
make good telegraph posts, power line standa
sleepers. Unfortunately it shrinks quite a lot
ency to split badly when drying. This may
usefulness in certain circumstances unless care
seasoning.”

The resistance of tropical timbers against the
shipworms. By A. T. J. Brancui. Com
Congres de Nancy, 1932, Nancy, 1933, pp: 4
A summary of the results of tests at Buitenzo

the resistance of certain silica-containing timbers'
tacks of marine borers. Woods of 814 species were
and about 180 of them, representing 28 different™
contained silica excretions. :

** Although only a small part of the silica-containing

will be of real importance, many being too soft, v

insufficient silica content, or being not durable eni
other respects, the enumeration given may serve asa
the search for hitherto unknown woods, which may
be resistant against teredo,

i l'h_c shape in which the amorphous silicic acid
woo_d is mostly in that of globular or more 01; '
h(ld]t‘.‘i in the CEf\'it}' ﬂfSp:‘:CiﬂIceHS Imostiy ray cells) Qr
Besadcs,l certain timbers were found to contain
tyloses (Artocarpus, Gironniera, Hydnocarpus Stere
Talauma, Taraktogenos, Tectona), or a siﬁciﬁt;d membrane

tached to the interior wall of tracheal elements
{)f!{’mm, Manglictia, Parasponia, p,);am}'yg B
Stereospermum, Tectona, Teysmanniodendron Ulmus
times tl:u: interior wall of some of the ﬁbers’.and.'(b
cll'nymatlc cells shows a similar silicified coating (Arfoc
Combretocarpus, Manglietia, Mickelia, Parasponia, Peror
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studied, and its possible
discussed.”

The genus Trichocladus Pers. (Ham: laceae). By J.
Hurcsinson. Bulletin of Miscellaneous Information, '
Botanic Gardens, Kew, 1933, pp- 427430
With the exception of Trickocladus, two

Mascarene Islands, and a little-known genus

Queensland, the family Hamamelidaceae is

northern hemisphere. Trichocladus consists o

shrubs or trees, ranging from Abyssinia t

Natal. 7. dentatus is described as new from Tang:

Territory.

The properties and uses of silver beech (Nothof
ziesii). By W. C. Warb. Circ. No. 34, N. Z.
Series, Wellington, 1932. Pp. 22; 6 x 9343 ¢ tex

An account of the tree and the properties and uses o
timber.

The vegetation of Schoemanskloof, eastern T:
J. C. Swuts. Bulletin of Miscellaneous Information, Roy
Botanic Gardens, Kew, 1933, pp. 417-427. o
A report upon the vegetation as observed in June
Characteristic trees and shrubs of lower and middle elev
are Acacias (particularly dcacia caffra, A. pmnata,- an
giraffae), Ficus, Pyrenacantba, Royena lucida, Euclea, M;
africana, Ximenia americana, Rbamnus prinoides and
Zeyberi, Clrysophyllum magalismontanum, Baubinia puncta
I;rcgemal, Pierocarpus, Pittosporum viridiflorum,
ﬁ:.n'rm (the dominant tree in some places), Eupborbia ingens,
Cleradendron glabram, Gardenia, Celtis, Rbus, ete. O g

mountain, at an elevation of 5000 feet, there were @t& 1]|l‘ )
Rapanea melanophloeos, Curtisia faginea, Cephalant '
talensis, Burcbellia capensis, Lacbnopylis, z,md others,

the top of tht:' mountain was a pure Tri:boﬁ:eryx as:w 1a < 8
and LWO species ?’l Protea. On Mt. Anderson (7300"&'& FErica A
arborea 18 ph‘:nt:ful. The paper is accompanied by a lﬂng rlstjf' l‘q'l

|

1
r I
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i the Flora of Tropical Africa
are given. The large nt of botanical material which
has been received from the Forest Services in West Africa has
cleared up many previously obscure points, and has given a
much better idea of n ariation within the species;
for this reason it has been esirable to redescribe each
species in the light of dditional material. . . . Some
cﬂanges of terminology have been made in the wood descrip-
tions, in accordance with suggestions put forward by the Com-
mittee of the International Association of Wood Anatomists,
which is considering terminology, e.g., vessel ‘segments’
become ‘clements,” and pits ‘with cribriform membranes’
become ‘ vestured."”’

The work of which this is a part (see Tropical Woods 30: 56)
is an especially valuable contribution to the knowledge of im-
portant forest trees as it combines the efforts of the taxono-
mist, the wood anatomist and technologist, and the forester.

Ein Hektar Regenwald auf Fernando Poo aufgenommen
von H. Burchardt. By J. MiLosraep. Notizblatt Bot. Gart.
Berlin 11: g46-950. Aug. 1, 1933.

A tabular census of the trees on a hectare of rain forest in
Fernando Po. The most abundant of the large trees were
Chrysophyllum africanum (27 individuals) and Pycnanthus
kombo (46); of the middle-sized and small trees, Strombosia
grandifolia (105), Monodora myristica (19), and Musanga
Smithii (g). The total number of trees, of 23 species, was 238,
of which 38 were 6o cm. or more in diameter, 82 were 30:59
cm., and 118 were 1—29 cm. There were present also 16 species
of shrubs, 8 species of vines, and 12 species of herbs,

Stone in Chlorophora excelsa B. & H., iroko. By C. M.
Harwris, Empire Forestry Journal 12: 2: 229238, Dec, 1933.
The appearance of stone (concretions of calcium carbonate)

in Iroko wood is deseribed and three types are distinguished.

The concretions are associated with abnormal tissues and per-

haps have their source in sap-exudation streams maintained

over a long period by insect activity. (See Tropical Woods 36:

f',e),}
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ing and fruiting heads and comparatively small leaves. The
older species forming sizeable trees, which are distinguishable
as having larger flower heads and larger leaves, are §. Gilletis
De Wild., 8. Vandergucktii De Wild., §. Pobeguinii Hua, and
S. nervosus Hutch, & Dalz.”

Les copaliers de I’Afrique occidentale francaise. By ANDRE
\usreVILLE. Reprint from Bulletin de I' Agence Générale des
Colonies No. 292. Melun, 1933. Pp. 8; 6 x g%4. Illustrated.
An account of the principal species of Copaifera producing

copal gum in tropical West Africa, with drawings of the leaves,

flowers, and fruits of C. Salikounda Heck., the type of the
group characterized by pinnate leaves with §-7 p‘zlirs of op-

: leaflets, and C. ebie A. Chev. and C. Guibourtiana

, with a single pair of opposite leaflets.

Le forét de la Cote d'Ivoire. By AxprE AUBREVILLE. Re-

1t om Bu n du Comité d Etudes Historiques et
ques de I Afrigue Occidentale Frangaise (Paris) 15:
2, 3, Apr., Sept. 1932. Pp. 4 r

:'.'_}-'

4 X 10; 4 plates, 1 map.

y an ““Essai de géobotanique

cribes it

: ly. The descriptive
t 1s not difficult to visualize the

ts to correlate the forest vepeta-

nt even 1t 1t only goes to show once

again how difficult a thing it is to

: - arrive at a ":Il[l“i.&ll'llll'\‘
correlation. ;
'Ijll'l:il" r.’.r.ll'!’ll.[': ACTU: r tl . .
e effect of climate 1s actually the principal ¢ I
} mncipa \Ijr‘.\‘..|(' "
but 1t is inte e

-sting to find the influences of shifting cultiva
l : ssult of fire given so much importance in the
ecological interpretation of the forest veoetation

I'l\ € “I_‘. i\n"\ [

tion and the

limatiques * are recognizable, namely “foréts

a I.p:“‘l\' hittorales, rain forests,’ Ilit'i'::\j'-l'lll"i forests.”
foréts des hauts sommets du pays de Man,” and “ Soabs
¥ T T | ghe § - AVAAD, ang savanes
I 2 1t is rather ;1 sing to find a i'f':.‘u']-.'}l forester using

1 - L i 1 §
1 h terms, such as rain forests and deciduous § &

us forests, but

No. 37 TROPICAL WOODS 61

the author explains that this is done because they are familiar
to French colonial foresters and difficult to replace with simple
French equivalents. At the same time he points out that the
terms are not altogether satisfactory, an opinion with which
the reviewer agrees.

The author arrives at rather different conclusions from those
of J. R. Ainslie, in his Physiography of Soutbern Nigeria and
its effects on the forest flora of the country. A good and sensible
distinction is drawn between the total annual rainfall (plu-
viosité annuelle) and the distribution of the rainfall expressed
in terms of the length of dry seasons (durée des saisons
séches). In addition to an attempt at an ecological explana-
tion of the various types of vegetation in the Ivory Coast,
there are numerous notes regarding the different species
found in these types. These notes have been made from per-
sonal observations and are valuable. The more ecological
descriptions of this nature we can get the better, and the
sooner will it be possible to explain vegetation in its relation to
the environment.—Wittiam N. McNeiLe, Commonwealth

Fund Fellow, Yale University.

Tile cells in the rays of the Malvales. By MaARGARET M.
Cuarraway. The New Phytologist 32: 4: 261-273, Nov. 6,
1933. Illustrated.

The author defines tile cells as a “‘special type of erect cells,
without visible contents, occurring in radial series, much nar-
rower radially than the procumbent cells of the ray, and inter-
spersed among them.” “The original German term ‘ziegel-
steinformig,’ E‘om which our term “tile-shaped’ is derived,
was given to cells which look like Roman bricks on the radial
section of the wood, because they are ext.remely narrow ra-
dially. In some cases, for example in Neesia synandra Mast.,
the tangential walls are so numerous that, although they are
very thin, they become the most conspicuous feature of the
radial sections.” Tile cells are known to occur only in certain
genera of three families, namely, Bombacaceae, Sterculiaceae,

iliaceac.

Bn'cll‘ii}; cells are confined to xylem rays, and the initials of the

rocumbent cells have dark contents while those of the tile

cells contain only protoplasm and nuclei. It is suggested that
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the presence or absence of certain cell contents may determine
whether or not the mother cell elongates radially. (For further
discussion see Dr. Webber’s paper on pp. g-13 of this issue

of Tropical W oods.)

Comparative anatomy of the woods of the Meliaceae,
sub-family Swietenioideae. By A. J. PANsHIN. American
“owrnal of Botany 20: 10: 663-668; Dec. 19335 12 plates:

The work is based on a large and varied collection of au-
thentic wood specimens of the Swietenioideae covering seven
ind some 22 species and varieties, chiefly from west
central tropical Africa. No material was available of the
Flutheria, the authenticity of which 1s

\merican genus r/ul

ible to separate the genera on'a
ny of the woods and to ascer-
ical relationships compares
s. The woods described are

: Jacq. including 8.
ind S. bumilis Zace. 1t

fenia spp. cannot be
ertainty, although
perienced handlers ap-
| material from specific

DEAE: Chukrasia A. Juss., in-
5 ol ot aihl &> .] 18S., also var. velutina Roem:y

ntandrophragma C. DC. Sub-
sma Candollei Harms; 2.
iense C. DC., including a

sl lered by some as distinct species,
hich ‘show b but constant variations in their
il .:1“ itomy ;. P V- F ANDROPHRAGMA: I, eylindri-

' op A metimes confused with the wood of
(ruarea cearala \\ Pell, b 1 be distinguished by color
ructure \kcy summary given); 4. INEO-ENTANDRO=

: © 2. uttie Spro; Lovoa Harms, with nine species, only
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one well known, namely L. Klaineana Pierre; Kbaya A. Juss.
with 15 described species, of which seven are included; and
Pseudocedrela Kotschyi Harms.

A summary of the physical and anatomical features of the
woods studied covers color, luster, odor, hardness, weight,
texture, grain, and figure, together with comparisons of his-
tological features, and presents a detailed key, based upon
minute anatomy, for the separation of the genera. It is
pointed out that the genera Swictenia, Pseudocedrela, Kbaya,
and Entandropbragma are difficult to distinguish, but the
author gives a summary comparison of Khaya and Swietenia
characteristics by which, he states, these genera “can be
separated without question.” “ Apparently the only character
of diagnostic value in separating Pseudocedrela from Swictenia
is found in the rays, which are 17 (mostly 3-6) seriate in
Pseudocedrela and 1-6 (mostly 3-4) seriate in Swietenia,” but
it should be noted that the author studied only one specimen
of Pseudocedrela.

From the data presented it appears that Lovoa departs con-
sistently from the other genera of the Swietenioideae on the
basis of wood characters. The analysis of the wood of the
species of Entandropbragma is found to bear out the conten-
tion that they fall naturally into four distinct groups, cor-
responding with the four sub-genera established by Harms on
the basis of morphological differences.—Evroise Gerry, U. S.
Forest Products Laboratory, Madison, Wisconsin.

A manual of the timbers of the world; their characteristics
and uses. (Revised edition.) By Avexayper L. Howarbp.
London, Macmillan & Co., Ltd., 1934. Pp. 672; 534 x 814;
g1 text figs.

“The second edition of Timbers of the World has been under-
taken for the same reason as the first [1920], namely, to supply
a clearly arranged handbook which will give information
regarding those timbers which have been, or are expected to
be, used in works of art or utility.” _

“Throughout this book the common name, if it is well
known, has been made use of in the alphabetical headings, and
the alternative vernaculars, as well as the botanical term,
have been #ded in all cases where it has been possible. It is
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hoped that the inclusion o_f these names will beo
service. For the Indian timbers, the vernacula

Indian Timbers and from Sir Alexa.nd.cr Rodge: :
Skrubs in Burma, by the kind permission of the

Professor Samuel J. Record’s Timébers of Tropical
and those of Malaya and the Philippines fn
worthy’s Philippine Fournal of Science and Malay.
Records, No. 3, by the kind permission of the
authors. The publication of Commercial Timbers of. 7
Pearson and Brown, has occurred at almost the last r
From the timbers named in these volumes, altho
have not been seen in ordinary commercial usage, a
of some forty species has been made, as they would s
of sufficient importance to be included in this wo
cights given are in all cases the weight per cubic fo
dry of my own specimens, but when this has been im
from the accepted
lar names is
s stated in the preface of the first edition, this book “
ded to supercede any of the works on timber ;
ished, but to supplement them. . . . The aim h
to treat the subject from its commercial, technical, and
trial asp " The result is a valuable compendium writt
no one else could have written it, for Mr. Howard has beel
life-long student of woods and has had the unique p
carning of their sources, peculiarities, and uses through
years of practical experience in the timber trade.

Buch der Holznamen. I1. Cé—Ise bubaki. By Hans M

Hannover, Germany, 1933, Pp. 109-232;7 x 10. Price|
I-1IV) about RM. ac. = :
§ the second part of a comprehensive and exceed
il work which, when completed, will contain the com
ernacular names of timbers and woody plants o

ivalent scientific designations so far
Woods 35 ?2)
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THE PROBLEM OF VARIATION IN THE
STRUCTURE OF WOOD

By B.J. RexpLE and S. H. CLARKE

Forest Products Research Laboratory, Princes Risborough

One of the major difficulties underlying the study of wood
is the fact that the structure of any one species is subject to
an indefinite range of variation. Although a brief acquaintance
with timber is sufficient to demonstrate that one or two
random samples may give an erroneous impression of &

.cies as a whole, not enough attention has been given to

ssing the significance of results obtained from a study of
limited material. As a consequence the published results of
many investigations are of less V-’l}uc than they might hav'e
been, and this applies with spccial force to records of anatomi-

included in descriptions of woods, and

cal measurements 1 wooas
keys to their identification. Unless the reader is informed
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of the methods that have been used in making the measu
ments and the means of expressing the results, he is badlys
handicapped in his efforts to interpret the figures befored
him. U
Standardization of methods is indicated as the obviousi¥
solution to this difficulty, and a special committee of \.-1.'
International Association of Wood Anatomists has recently %
been set up to examine the question. Since, however, the il
successful development of standard methods of measurement!
lepends on a proper comprehension of the variables con-!
erned, it will not be amiss to inquire into some of the funda=
mental considerations affecting variation in wood structures ' %
bject of this paper is not to put forward definite pro= A
posals, but rather to discuss the nature of the wariations,!
which calls for careful consideration as a preliminary to for-8
mulating any standard methods of procedure. | g
With a view to elucidating the principles that govern!
variation within the species and within the individual tree, /(i
statistical methods of analysis have been applied to large i
numbers of measurements of the elements of wood, which have |1
been accumulated over a period of years in the course of in-
vestigations on temperate and tropical timbers in the Forest
Products Research Laboratory. Their usefulness for this
purpose lies in the fact that they cover a wide range of ma-
tcs".;:ii, the measurements for each of the species investigated
h?‘.\,:mg been made on samples specially selected from several |
different trees, in some cases from different localities. In
exa mining these figures, the first point that demands attention
a5 that variation is due to the combined action of several
factors.

}

_ Taking vessel diameter as an example, the types of varia-
tions in this feature may be conveniently elassified under four
hc:m_'.-s: (1) Local variations in a small m'mp&.‘, say
attributable to the different conditions surround
velopment of individual vessels from the
(2) Fariations from pith to periphery. At
tree the elements of successive annu

I cm. cube, i
ing the de- |
cambial initials,

1 any given height in a

;]. . o - > *, P

arger during what may be called thclJ}T:)é;jf}::fp;;%r::ibsf‘;dy
which the mean size of the elements buc:;mi"x rf_ii’nl\r;?;
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constant, with small fluctuations due to variations in the
external conditions, and the wood is said to be adult. (3)
Variations from the base of the stem upwards. In any one annual
ring there is an increase in the mean size of the elements to a
certain height in the stem, above which the average size of
the elements decreases towards the crown, (4) Fariations
resulting from changes in external conditions and superimposed
on the first three types.

The significance of each type of variation must be con-
sidered before a satisfactory system of sampling can be
devised. For example, it is obvious that, no matter how many
vessels are measured in one small section (covering, perhaps,
two growth rings), the figures tell us nothing of the other three

“types of variation and must be interpreted with due regard to

the limitations imposed by the small size of the specimen.
A few measurements on many samples are therefore preferable
to many measurements on a few samples.

When a comparatively wide range of material is available
for examination, the procedure will depend on the degree of
accuracy desired. Owing to practical considerations of the
time and labor involved in making measurements, the in-
vestigator generally wishes to limit the number to the min-
imum necessary to give a significant result. If, for instance,
the problem is to find an approximate figure for the mean
vessel diameter of a timber, together with some indication
of the range of variation on either side of the mean, it is
tentatively suggested that a value lying within ==10 per cent
of the actual mean gg times in 100 is probably sufficient to
reveal any real differences of diagnostic significance between
two species. Y ‘

According to the range of material available for the ex-
amination of a timber, two problems present themselves:
(1) Given a wide range, how should samples be selected, how
many are necessary, and how many observations should be
made on each? (2) Given a limited range, how is the sig-
nificance of observations to be estimated? Inasmuch as the
solution of these problems is the key to the whole question
of describing timbers, they will be discussed in some detail

below.
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SeLecTION OF SAMPLES FROM A WinE RANGE oF MATERIA

Since the four types of variation described above are, to
large extent, independent of each other, the effect of each
should be considered in the selection of samples, It gener
is possible to eliminate variations of the second type (effe
of distance from the pith) by selecting adult material £
a mature tree. A complete description of a wood should
ways include the approximate age or distance from the b
at which the adult stage begins. If a description is basuf’
youthful wood this fact should be explicitly stated so th
proper allowance may be made in interpreting the resul
[t can usually be decided by inspection whether an isolat
specimen consists of youthful or adult wood. The third. ty
of variation (accompanying changes of height in the tree)!
is generally small compared with the others and may beW
disregarded as a rule. This is fortunate, because it rarely is
P ssible to form an upiniun as to the height in the tree from |
which the sample was taken. The effect of the first and fourth'®
types of variation can not be eliminated by judicious selection ¥
of one or two samples from suitable positions in the trees
it can only be covered by taking a relatively large number of 8
samples, selected at random. It remains to determine the
number of samples and the number of measurements on each
sample necessary to give a mean value of a known degree of
accuracy. For convenience, the second phase of the problem
will be dealt with first.

It is necessary, at this point, to introduce a few statistical
terms. In recent years considerable progress has been made in

applyving statistical methods to problems of variation. The
technique developed in connection with the study of natural
products, such as agricultural crops, affords a means of as-
sessing the accuracy of results obtained from samples, and
can be applied with advantage to the study of wood anatomy,
for example, when it is required to compare the average
diameter of the vessels in two samples of wood. It must be
mentioned that the variations in vessel diameter are approx- |
imately of the type known as normal, and it follows that the "8
best figures to describe this feature are the (arithmetic)
mean and the standard deviation.
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The mean is obtained by dividing the sum of the indi-
vidual values by the number of observations (in this instance
the sum of the diameters by the number of vessels measured).
The difference between an individual value and the mean is
known as the deviation. The standard deviation (SD) is
found by dividing the sum of the squares of the deviations (4)
by the number (#) of the deviations or (esp. if # is small)
by 7-1, and extracting the square root of the quotient, the

formula being §D= f%_nf or \/i%d? It should be noted that

the standard deviation itself is not an expression of the
amount by which extreme sizes may differ from the mean;
for practical purposes it may be assumed that extremes will
not usually differ from the mean by more than about three
times the standard deviation.

TABLE 1
Coefficient Number of Coefficient Number of
of var. not observations of var, not observations
greater than— required greater than— required
©.067 3 0.17 20
0.077 4 0.19 a5
0.086 5 0.21 30
0.12 10 0.24 40
0:15 1§ 6.27 50

Dividing the standard deviation by the mean gives the
coefficient of variation. This figure is useful in determining the
number of observations necessary to give a specified degree
of accuracy, since the larger the coefficient of variation the
greater the number of samples that must be examined. If the
coefficient of variation is calculated from 100 measurements
on one sample, the number of observations that must be made
on each subsequent sample to keep the estimated mean
within =10 per cent of the actual mean gg times in 100 can
be read off from Table I, which is applicable to any series of
measurements that are normally distributed,
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advantage, the reader must be informed regarding the meth-
ods used in preparing a description. It is not sufficient to state

‘the number of specimens examined; records of measurements,

which at best are approximations, should be accompanied
by an indication of the degree of accuracy they represent.
To anyone who is not mathematically minded, the statistical
methods suggested for the treatment of anatomical measure-
ments may appear at first sight a somewhat formidable
proposition, and it is fully realized that if they are made too
complicated they will not prove generally acceptable and will
thus defeat their own ends. The present paper is an attempt
to show that if the problem of variation is approached in the
right way, good results can be obtained witha relatively small
expenditure of time and effort. By the use of such methods
wood anatomists, working independently in different parts
of the world, can express their results in a way that will be
universally understood and readily correlated.

SuGeESTIONS FOR IMPROVING DESCRIPTIONS

Before leaving this discussion, it is desired to raise the
question of the actual value of detailed measurements in wood
descriptions. In the writers' experience, the inclusion of
measurements in published descriptions is of little value
unless they are shown to be of significance in distinguishing
two or more similar woods. Too frequently timbers are studied
and described as isolated species, without regard to their
affinities, and in this kind of description specific character-
istics are likely to be obscured by a mass of irrelevant detail,
or even entirely overlooked. Anyone who has tried to identify
a timber from another’s published description will agree that
this is often a matter of considerable difficulty, while to
distinguish two closely related species from a scrutiny of
separate descriptions prepared by different investigators is
harder still. It is only by the comparative examination of
related species that the diagnostic significance of anatomical
features can be assessed, and it is suggested that, whenever
possible, woods should be studied in this way, and descriptions
should state clearly the characters which distinguish the
wood from its congeners.
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The value of a description ultimately depends on the ext:
h it can be used by other workers. At the present tim
nce of wood anatomy has not reached the stage where

) \\'.ili

the significance _:-:' di‘ﬁ'::rent structural features as family,}

or specific characters, is properly understood; in
\ce the tendency has been to overload descriptions®
on the chance that some of it may be signiﬁcant;

[tis believed thata useful purpose will be served by examining:

ions will be welcomed, and if any worker in this fieldisin a

n to supply unpublished data that can be made use o
n this connection, the assistance will be gratefully acknowl=
caged. 7

SUMMARY

In the foregoing paper the problem of variation in the
structure of woc d is discussed with special reference to vessel
diameter as an example.

[he selecti n of samples for microscopic examination and
t_h'; :.-::ru_‘-.:-.--.' of observations necessary to achieve a definite
gree of accuracy are o nsidered. It is shown that an estimate
of the mean vessel diameter, accurate within =10 per cent

Ol the ac

2§ VESSCIS

tal e 11 1
tual mean, will generally be obtained by measuring
selected at random from each of five samples taken

irom each ol four trees.

A rect yrd of the mean vessel diameter should be accompanied
by the standard deviation. This quantity can be used as a
measure of the significance of observations based on a limited
range of :!'5;11-.:7"*.31 and is essential if it is desired to make use
of anatomical measurements for diagnostic purposes. |

Material Wanted
Wood I:;:HN]IEL':% sz:]i herbarium vouchers are needed for a
.l-._ . ,\-'_f\”;,g;]-]-._r:_:.l_i__‘.' of ".1“; Avicenniaceae and Verbenaceae by
r. A, J. Panshin and Mr. Harold N. Moldenke, in coopera-
 with the Yale School of Forestry

significance of anatomical features in the light of oums
! t knowledge, and in a subsequent paper it is proposed ¥
to deal with certain characters from this point of view. Sug’-i
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ANATOMICAL EVIDENCE THAT GREWIA AND
MICROCOS ARE DISTINCT GENERA

By M. M. CHATTAWAY
Imperial Foresiry Institute, Oxford

In a paper published in the New Phytologistin 1933 (2) the
author discussed special kinds of erect cells in the rays o
certain genera in the Malvales. Two types were described,
the main difference between them being in their relative
heights with respect to the procumbent cells. Those in Durio,
for example, are little if any taller than the procumbent cells,
but are much narrower radially, 10-14 of them corresponding
to one procumbent cell. In Prerospermum, on the other hand,
the upright cells are about twice as tall as the procumbent
ones, and 4-6 correspond radially to one procumbent cell.
In the opinion of the author both of these forms should be
included under the term  tile cell,” though the Pterospermum
type does not conform to the definition given in the ** Glossary
of Terms Used in Describing Woods” (3) issued by the
International Association of Wood Anatomists.

Although the two types appear to be quite distinct, some
doubt was felt about their systematic significance because
both were found in different species of Grewia. Mr. H. L.
Edlin, who is studying the taxonomy of the Malvales and
Tiliales at the Imperial Forestry Institute, Oxford, recently
called the author’s attention to @ paper by Burret (7) in which
the restoration of the Linnean genus Microcos is suggested.
Linnaeus(Spec. PL1[1753]) at first considered the two genera
Microcos and Grewia distinct, but later (Syst. ed. 12, 1767)
united them, a change that has been accepted by nearly all
botanical authorities since.

Burret bases his classification largely on differences in the
stigma, which is simple and apical in Microcos, but dilated or
lobed in Grewia, and on the fruit, which is elobate in Microcos
but nearly always more or less lobed in Grewia. These dis-
tinctions are claimed to be quite clear cut and obvious.

Investigation of the wood indicates close relation between
Burret's rearrangement of the genus and one based upon the
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structure of the wood. Of the material of Grewia in the Im'.i:‘
perial Forestry Institute, all specimens with the Durio typg’
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(Hook.) Burret, M. paniculata L. (G. Microcos
pa (Warb.) Burret, and M. tomentosa Sm,
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2, Cuarraway, M. M.: Tile cells in the rays of the Malvales. New Pbytolo-
gist 32: 261-273, November 6, 1933 (See also Tropical Waeds 37: 9135
61-62, March 1, 1934.)

3. CommiTTeE oN NOMENCLATURE, INTERNATIONAL ASSOCIATION OF
Woob Axatomists: Glossary of terms used in describing woods. Tropical
Waods 361 1-12, Dec. 1, 1933.

PRELIMINARY REPORT ON THE WOOD
STRUCTURE OF THE FLACOURTIACEAE

By Wavrer W. TuppPER
Assistant Professor of Botany, University of Michigan

The Flacourtiaceae, according to Ernst Gilg in the latest
edition of Engler & Prantl’s Die Natiirlichen Pflanzenfamilien,
consist of B4 genera and several hundred species of plants,
mostly shrubs or small trees, widely distributed throughout
the tropics. This family includes the Samydaceae and a part
of the Bixaceae of earlier classifications, and is divided into 11
tribes.

In his account of the relationships of this family, Gilg notes
that the Flacourtiaceae are closely related to, and in some
instances can hardly be separated with precision from, several
other families, namely, the Passifloraceae, Violaceae, Tur-
neraceae, Caricaceae, Bixaceae, Cistaceae, Datiscaceae, and
Stachyuraceae of the same order (Parietales), the Tiliaceae
(Malvales), the Capparidaceae (Rhoeadales), and the Ber-
beridaceae (Ranales). He continues his discussion of these
relationships with descriptions of the detailed differences
between the Flacourtiaceae and each one of these other closely
related, or strikingly similar, families on the basis of their
flower, fruit, and seed characteristics. He believes that the
Flacourtiaceae are of ancient lineage, with much possibility
of variation in the flowers through the different development
of the crown and disc appendages, of which only vestiges
remain in the present, and concludes that however much the
individual genera may differ from one another, they are
capable of being grouped into tribes that obviously are re-
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part of the ray is multiseriate and the ray cells are radially
elongated, while the marginal parts are uniseriate and the
compound cells are vertically elongated or square. Frequently
these heterogeneous rays are vertically confluent, thus form-
ing exceedingly high, thin sheets of ray tissue. In many of
the woods, such as Scolopia, Laetia, and Prockia, the rays
are of two distinct kinds, uniseriate and biseriate, but here
again, either one or both types are heterogeneous and they
tend to be confluent vertically. Seen in the radial section,
these woods are very striking and characteristic, with their
long rows or tiers of vertically elongated, rectangular cells
in regular, straight lines, and connecting with the rays above
and below. In many genera the ray cells contain large, many-
sided crystals. The rays are so numerous and so close together
in several of the flacourtiaceous woods that they constitute
as much as go per cent of the wood.

Growth rings are not evident in most of the flacourtia-
ceous woods, but in a few of them, such as Semyda rosea
Sims. and Casearia guianensis (Aubl.) Urb., rings are faintly
marked by bands of fibers. The woods are all diffuse-porous,
and the individual pores are small and evenly distributed.
The vessel members have characteristically simple perfora-
tions, but Taraktogenos, Hydnocarpus, Scottellia, and Has-
seltia have exclusively scalariform perforation plates, or at
least predominantly this type, while other genera, such as
Osmelia, have occasional scalariform perforations, with the
simple type predominant. Wood parenchyma is generally
lacking in flacourtiaceous woods. When it does occur, as in
Lactia and Pangium, it is very scanty and paratracheal,
although a single genus, Paropsia, has been described by
Den Berger (Bul. Jard. Bot. Buttenzorg, [ser. 3] 9: 227. 1928)
as having abundant and diffuse wood parenchyma. The wood
fibers have thick lateral walls and simple pits, and generally

are septate. " Al
The only two exceptions to the characteristic wood struc-

ture of the Flacourtiaceae which were found in the more than
a hundred woods examined both came from the island of
Mauritius, and lack herbarium vouchers. One of these woods,
labeled Aphioia mauritiana Bak., common name Fandamane,
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SYSTEMATIC ANATOMY OF THE WOODS OF
THE MALVACEAE

By Irma E. WEBBER

The composition of the Malvaceae, or Mallow family, has
undergone many changes since the original designation of the
group by Adanson (7) in 1763. An account of the earlier
attempts at revision was prepared by Baillon (2) in 1875.
The matter continues to be a subject of discussion among
taxonomists and there is still considerable confusion regarding
the delimitation of malvaceous genera, the family Malvaceae,
and the order Malvales. The more important systematic
treatments that have appeared during the past 70 years are
outlined below.

System of Bentham & Hooker (4).—MALVALES: Mar-
vACEAE: Tribes Malveae (sub-tribes Malopeae, Eumalveae,
Sideae, Abutileae), Ureneae, Hibisceae, and Bombaceae;
STERCULIACEAE, and TILIACEAE.

System of Baillon (2)—MAaLvaceAE: Series Sterculieae,
Helictereae, Dombeyeae, Chiranthodendreae, Hermannieae,
Buttnerieae, Lasiopetaleae, Malveae, Malopeae, Ureneae,
Hibisceae, and Bombaceae.

System of Hallier (30).—MALVALES: Paravaceae,
EvuprHORBIACEAE, BOMBACACEAE, MALVACEAE, ELAeocar-
PACEAE, TILIACEAE, RHAMNACEAE, URrTticacEAE (including
Ulmaceae, Moraceae, and Cannabineae), and DipTEROCAR-
PACEAE.

System of Engler & Gilg (r7)—MALVALES: (1) Elaeocar-
pineae: ELeaocarpaceak; (2) Chlaenineae: CHLAENACEAE;
(3) Malvineae: GoNYSTYLACEAE, TILIACEAE, MALVACEAE,
BoMBACACEAE, and STERCULIACEAE; (4) Scyptopetalineae:
SCYPTOPETALACEAE.

System of Bessey (5)—MALVALES: STERCULIACEAE,
MALVACEAE,’ B{)MBAcacI_-:AE', SDYFTOPET&LACE&E, CHLAE-
NACEAE, GONYSTYLACEAE, TILIACEAE, ELAEOCARPACEAE,
BaLaNopsiDACEAE, ULMACEAE, MORACEAE, and URTICACEAE.

System of Hutchinson (39)—TILIALES: ScypropeTa-
LACEAE, TILIACEAE, GONYSTYLACEAE, STERCULIACEAE, and
BomBacaceae. MALVALES: MALvACEAE.
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3. Palaua Cay. (Diss. 40. 1785), 3 SPP- Chile and Peru, glabrous or

tomentose perennial herbs.

Tripe MALVEAE

Number of stylar branches equal to that of carpels, fruit a schizocarp,
fruitlets indehiscent.

4. Bakeridisia Hochr. (Ann. Cons. et Jard. bot. Genéve 15: 298. 1913),
4 8pp-, Mexico and Brazil, segregated from Abutilon. _

5. Horsfordia A. Gray (Proc. Amer. Acad. 22: 2g6. 1887), 4 spp., Mexico
and southwestern U. S, A,

6. Neobrittonia Hochr. (Ann. Cons. et Jard. bot. Genéve g: 184. 1903),
1 8p., Mexico, 2-3 m. high.

7. Abutilon Adans. (Fam. 2: 398. 1763), 105 spp., tropical and sub-
tropical herbs, shrubs, or trees.

8. Wissadula Medic. (Malv. 24. 1878), 37 spp., tropical America, Asia,
and Africa, shrubs; usually tomentose.

g. Pseudabutilon Fries (Svenska Vetenskapsaked. Handl. 43: 4: 6.
1908), g 5pp:, Mexico and South America, shrubs, segregated from Wissadula.

10. Modiola Moench. (Meth. 619. 1794) including Modiolastrum K.
Schum. (Mart. FL Bras. 12: 3: 276. 1891), 2 spp., South America, annuals.
Modiolasirum is recognized as a distinct genus of 3 spp. by some taxonomists,
but Hochreutiner (36) presents evidence that it should be included in Modiola
as here indicated.

11. Howittia F. Muell. (Trans. Vict. Inst. 1: 116. 1855), 1 sp., Australia,
tomentose shrub.

12. Kydia Roxb. (Hort. Beng. 5o: g7. 1814), 2 spp., India and East
Indies, trees yielding timber used locally for inferior buildings, plows, and
matches.

13. Lavatera L. (Gen. ed. 1: 205, 1737), 28 spp., southern Europe,
southern U. S. A., central Asia, and Australia, herbs or shrubs, several of
horticultural value,

14. Althaea L. (Syst. ed. L. 1735), 15 spp., temperate regions of old
world or rarely subtropical, annual or perennial herbs. 4. officinalis L. roots
are medicinal, A, rosea, var. nigra is cultivated in Europe for the coloring
matter of the flowers which is used in coloring wines. 4. cannabina L. yiclds
cordage.

15. Malva L. (Syst. ed. 1. 1735), 65 spp., temperate Europe, Asia, Africa,
and America, herbs. Leaves and flowers of M. sylvestris L. and M. borealis
Wallm. are medicinal.

16. Callithoe Nutt. (Jr. Acad. Nat. Sci. Phil. 2: 181. 1821), 7 spp., North
America, herbs, By some taxonomists combined with Malva.

17. Sidalcea A, Gray (Benth, Pl Hartw. 300. 1848), 12 spp., western
North America, herbs. Recently monographed by Roush (50),

18. Napaea L. (Syst. ed. VL. add. 1748), 1 sp., eastern U. §. A, tall,
stout, perennial, dioecious herb.

19. Sphaeralcea A. St. Hil. (Fl. Bras, Mer. 1: 209. 1825), 34 spp., tropical
and subtropical America and South Africa, herbs, half-shrubs, or shrubs of
the habit of Malva and Malvastrum.
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everal species of
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subtropical America, shrubs or trees with berry-like fruit, S
horticultural value.

40. Malachra L. (Mant. 1: 13. 1767), 9
Indies, and Africa, mostly annuals,

41. Urena L. (Syst. ed. 1. 1735), 6 spp., tropical regions, annuals, peren-
nials, or rarely shrubs. For taxonomy of the genus see Hochreutiner ( 34)-

42. Codonochlamys Ulbr. (Notizblatt. Konigl. Bot. Gart. u. Mus.
Berlin-Dahlem 6: 329, 1915), 2 spp., Brazl, shrubs or half-shrubs.

43. Triplochlamys Ulbr. (Notizblatt. Konigl. Bot. Gart, u. Mus. Berlin-
Dahlem 6: 333. 1915), § Spp., Brazil, shrubs.

. Pavonia Cav. (Diss. 2 app, 11. 1786), 102 spp., tropical and subtropical
herbs or shrubs. The sections Lebretonia Schranck ( Pl, Rar. Hort. Monac. go.
1819) and Typhalea Neck (Elem. 2: 412. 17g0), are given generic rank by
some taxonomists, Ulbrich (69) gives a monograph of the African species
and a discussion of the genus. P. bastata Cay. is cultivated as an ornamental,
The root of P. oderata Willd. is aromatic and a febrifuge.

45. Pseudopavonia Hassler (Rep. Nov. Sp. 7: 74: 1999), 2 spp., Paraguay,
perennial herbs,

46, Lopimia Mart. (Nov. Act. Acad. Caes. Leop. Carol, 113 96. 1823),
2 spp., Cuba, Mexico, and South America, shrubs. Often included in the
genus Pavonia.

47. Peltaea (Presl) Standl. (Contr. U, S. Nat. Herb, 18: 3: 113, 1916),
46 spp., Panama and South America, low shrubs or herbs woody at the base.

48. Peltobractea Rusby (Mem. N. Y. Bot. Gard. 7: 298. 1927), 1 8p.,
Brazil, herb.

4. Goethea Nees (Flora 4: 304. 1821), § spp., Brazil, shrubs.

co. Blanchetiastrum Hassler (Rep. Nov. Sp. 8: 28, 1910), 1 sp., Brazil,
woody at the base.

spp., tropical America, East

Trise Hisisceas or GOSSYPIEAE

Fruit a capsule.

51, Decaschistia Wight & A, (Prod. 2. 1834), 6 spp:, tropical Asia,
small shrubs or half-shrubs.

2. Senra Cav. (Diss. 2: 83 1786), 1 sp., Socotora and Arabia, small
shrub.
¢3. Lagunaria G. Don (Gen. Syst. 11 485. 1831), 1 sp., Norfolk and Howe
Islands, Australia, tree. Wood not used except for fuel. Cultivated as an
ornamental in California.

54. Wilhelminia Hochr, (DeBeaufort, Pulle & Rutten: Nova Guinea,
Botanique 14; 160 1924), I8P, New Guinea, small tree.

55. Wercklea Pitt. & Standl. (Bul. U, S. Nat. Mus, 18: 111-112.
1 sp., Costa Rica, tree.

¢6. Hibiscus L. (Gen. ed. I3 207. 1937), about 200 spp., mostly tropical,
herbs, shrubs, or trees. The most recent revision of the genus is by Hoch-
reutiner (33). For a discussion of the African species see Ulbrich (6g). In
Gandoger's (27) enumeration of malvaceous genera, Gossypium, Cienfucgosia,
Thurberia, and Thespesia are included in this genus. H. canmabinus 1., and
H. verrucosus L. are cultivated in India for textile fiber. M. elatus Sw. bark

1916),
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76. Cienfuegosia Cay. :
Bot. Zeitschr. 13: 12. 1863), 20 SPP- America,

shrubs or shrubs. iy
77. Kokia Lewton (Smithson. Misc, Coll. 5: 2. 1912), 3 Spp., Hawai,

small trees. Notes on the species are given by Rock (58). The wood of K.
drynarivides (Seem.) Lewton is described by Brown (7).

+8. Selera Ulbr. (Verhandl. Bot. Ver. Brandenburg £5: 16_8. 1913), 1 5P,
Mexico. Resembles Gassypium except for involucre of entire bracts and
slightly hairy seeds.

9. Gossypium L. (Syst. ed. I..1735), 42
Asia, America, Australia, and Africa, herbs, shrubs or trees. Commercially

the most important genus of the family because it is the source of cotton.
For a discussion of the history, taxonomy, and genetics of the genus see
Kearney (75), Watt (79), and Zaitzev (78).

80. Thurberia A. Gray (Mem. Am. Acad. n. s. 5t 308, 1854), T Or 2 5PP-,
Mexico and southern United States, herbaceous or fruticose. Hybridizes with

Gossypium and by some taxonomists regarded as not distinct from that genus

spp., tropical and subtropical

(37)-
g1. Erioxylum Rose & Standl. (Contrib. U. S, Nat. Herb. 13: 307-308.
1911), 2 Spp., West coast of Mexico, shrubs or small trees, E. aridum Rose

& Standl. timber is used for fencing.
82. Arcynospermum Turcz, (Bull. Soc. Nat. Mosc. 1:

dub., Mexico.

The position of the family in the phylogenetic system is not
agreed upon by taxonomists. The presence of an epicalyx and
the tendency toward free carpels lead some to regard the
group as rather primitive, while others regard these characters
as reversionary. In Hallier’s (30) scheme the Malvales are
derived from the hypothetical group Drimytomagnolieae.
He attributes the difficulties of arrangement and limitation of
the Malvales to most of the families of the order representing
parallel lines having the same point of departure in the
Sterculiaceae, but regards Malvaceae as having originated
from Bombacaceae which he derives from Sterculiaceae. In

the systems of Bessey (5) and Clements & Clements (7¢) the
Malvales are derived directly from the Ranales, and in the
latter system, Geraniales are derived from the Malvales.
Hutchinson (39) regards the family as representing a fixed
type of the fairly advanced group Tiliales derived from
arborescent Magnoliales through the Dilleniales.

The present study was undertaken to ascertain the extent
to which a knowledge of the anatomy of the secondary xylem
might be of use in settling questions concerning the internal

191. 1858), gen.
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whitish, cream-colored or yellow (Wercklea, Hibiscus) but

‘more commonly brownish, frequently with a reddish to pur-

lish tinge, or grayish and then often with a greenish cast,
lf)rcquently streaked or variegated. A distinct line of demarca-
tion may or may not be present between heartw_u?d and
sapwood. The range of color within the genus Hibiscus 18
nearly as great as that within the family, and most of the
observed colors have been reported as occu rring in the woods
of H. tiliaceus (76). According to Kanehira (z¢) and Schneider
(61) the fresh woods may differ markedly from dry woods in
color. Luster is moderate in most specimens but ranges from
rather dull to high in Abutilon, Sida, Malvaviscus, Hibiscus,
Gossypium, and Thespesia. In the case of Hibiscus tliaceus
and Thespesia populnea, considerable variation in luster
occurs within specimens representing a species. Odor and
taste are commonly lacking or not distinctive. Some speci-
mens are slightly astringent. Thespesia populnea is some-
times called Rosewood because it possesses a faint odor
of roses when rubbed. According to Stone (64) the wood
of Hibiscus elatus is faintly aromatic and peppery when
worked.
Most of the woods are light to moderately heavy, but
orted weights per cubic foot range from 15 Ibs. for Werckiea
insignis (40) to 53 1bs. for Thespesia populnea (0). The woods
vary from very soft in Hibiscus lasiococcus and Wercklea
insignis to hard in dbutilon Cbhittendeni and Bombycidendron,
but are chiefly soft or moderately hard. Durability is ap-
parently exceedingly variable; Kydia calycina being reported
as not durable (67) while Montczuma speciosissima Moc. &
Sesse is said to be very durable in contact with soil ().
Plagianthus betulinus appears to be immune to attack by
Anobium while Hoberia populneais not (42). Color, hardness,
and durability are among the general properties of the woods
which seem to be influenced by conditions of growth (57).
This fact may partially account for wide differences in these
characteristics reported as oceurring within different speci-
mens of Hibiscus elatus (57)s Hibiscus tiliaceus (70), and
Thespesia popuines (35 9s 13y 19 22, 26, 29, 47, 50, 71). The
grain usually is straight, although roe grain is not uncommon
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Bastardiopsis, Hibiscus (55), Gossypium (55), Sbantz:a,
Montezuma, Thespesia (55), Wercklea (40), Bombycidendron
(21), Dicellostyles, and Fulostylis; regular or occasionally
irregular. Number per cm. of length, 21 (Kydia) t0 49 (Abu-
tilon), varying considerably in different specimens of the same

species.

(Gross ANATOMY
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Pores (Plates 1, 1I) very few in Kydia, Hibiscus, Kokia,
Montezuma, Thespesia, and Wercklea to very numerous in
Abutilon, Sphacralcea, Wissadula, Lavatera, Althacea, Mal-
vastrum, Hoberia, Sida, Pavonia, Malvaviscus, Hibiscus,
Gossypium, Shanizia, Thurberia, Cienfuegosia, Mantezuma,
Thespesia, and Plagianthus; 0-250 per 59 mm. Roundish to
elliptic when solitary, more or less angular when grouped.
Extremely small to rather large (124 in Sphaeralcea to 2704
in Kydia), but mostly very small in Sphacralcea, Wissadula,
Lavatera, Althaea, Malvastrum, Pavonia, Shantzia, Erioxylum,
and Cienfuegosia, small in Abutilon, Hoberia, Sida, Gossypium,
and Lagunaria, and moderate-sized in Kydia, Kokia, Thes-
pesia, Wercklea, and Bombycidendron. Chiefly open, but in
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. - on cross And or rarely greenish gum. o ' )
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1, Hibiscus, Montezuma W;:H . mostly 5-6u thick, copiously pitted. Spiral thickenings ob-
: mostly broader than .ores1 M served in Abutilon megapotamicum, Wissadula zeylanica,
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size and in form from squarish to vertically elongated and
rarely approximating tile cells in form in radial section
(Plate V, 11), and from radially to tangentially elongated in
cross section (Plates I, 1T). Cell walls 2-5.5u thick, copiously
pitted; ray-vessel pit-pairs half-bordered (Plate V, 5), the
simple ray pit commonly approximating the form of the
border outline of the adjacent vessel pit and equalling or ex-
ceeding it in diameter; unilaterally compound ray-Vf:sscl
pitting fairly common in Pavonia, Malvaviscus, Hibiscus
(Plate V, 4), Gossypium, Thurberia, and Wercklea, a single
diagonally elongated ray pit commonly subtending 2 or 3
vessel pits. Starch grains (Plate V, 13); reddish, brownish,
yellowish, or greenish gum (Plate V, 11); druses (Plate V, 7),
‘and large solitary crystals (Plate V, 10) may or may not be
‘present in the ray cells.
" Gossypol cavities (Plate 11, 4; 1V, 5) similar to those noted
by Stanford & Viehover (63) in the phloem rays of Gossypium,
Thespesia, Cienfuegosia, Erioxylum, and Thurberia were
observed in the multiseriate xylem rays of Gossypium mexi-
canum, G. Morrilli, G. peruvianum, and G. Schottii. The
cavities are filled with a yellowish or brownish substance and
surrounded by a layer of more or less flattened cells. In the
xylem they are most conspicuous in tangential sections where
one or two roundish or vertically elongated cavities, 32-155u
in vertical diameter and 27-108u in tangential diameter, may
oceur near the center or toward the ends of a single ray. In

| transverse and radial sections they are commonly slightly

radially elongated elliptic.

Libriform wood fibers (usually the chief element of the
wood) cylindrical or somewhat angular in the central part,
tapering gradually or sometimes abruptly at first to smooth
or occasionally saw-toothed or forked ends; definitely to not
at all storied. They range from very short (365u in Abutilon)
to very long (2335, in Hibiscus), but are chiefly very short in
Abutilon, Sphaeralcea, Wissadula, Lavatera, Althaea, Sida,
Malvastrum, Gossypium, Erioxylum, Kokia, Cienfuegosia,
Montezuma, Lagunaria, and Wercklea, mostly short in Kydia,
Shantzia, Thurberia, and Thespesia, and mostly long in
Hoberia and Bombycidendron; middle diameter from 11a in
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narrower and higher than those adjoining vessels. Thickness
of walls from 1.5u in Sida to 8u in Hibiscus. Pits abundant,
1.5-4u In diameter, except in facets of wall in contact with
vessels; parenchyma-vessel pitting similar to ray-vessel
pitting.

Vertical gum ducts (Plate IV, 6, V, 14) of traumatic origin
(5¢) were observed in Hibiscus tiliaceus, H. elatus, and Urena
lobata. Secretory cavities reported by Hohnel ( 38) as occurring
in the wood of Thespesia popuinea may be of this nature (57)
or, possibly, gossypol cavities, since these are known to occur
in the phloem rays of this species (63).

Wood Anatomy in Relation to the Taxonomic
Divisions of the Malvaceae

Dumont (z75), in summarizing the characteristics of mal-
vaceous woods, indicates that those of the Hibisceae tribe
resemble the Bombacaceae in being very parenchymatous
and having few but very large vessels, whereas those of the
tribes Malveae and Ureneae are characterized by the presence
of alternating fibrous and parenchymatous layers. The present
study has shown that this distinction between woods of the
Hibisceae and those of the other tribes of the family is not
valid. In specimens of the Hibisceae examined, parenchyma
is but moderately abundant in the majority of species, no
very large pores were observed (the range in pore size being
from extremely small to rather large) and bands of meta-
tracheal parenchyma are common.

Within certain of the genera as they are now delimited,
differences in structure of the woods of different species are
greater than those occurring in available specimens of woods
representing different closely related genera. Some species
show considerable variation in wood structure; for example,
different specimens of Hibiscus tiliaceus and Thespesia
popuinea, exhibit greater anatomical differences than those
existing between some specimens of Thespesia and Mante-
zuma. Owing to the variation within species and genera and to
a lack or insufficiency of material of some of them, no attempt
is made at this time to construct a key for use in the identifica-
tion of malvaceous woods.




TROPICAL WOODS

Wood Anatomy in Relation to the Phylogeny
of the Malvaceae _

dary xylem of the Malvaceae shows conmdera??i
secialization, thereby indicating that the famil

{ group. Vessel members are commonly®
no very long or extremely long'vesse[.g
in the material studied; according
| members are an evidence of special
in malvaceous woods are exclusivelf
lates being either oblique or horizon=%
and horizontal perforation plate

7). The lateral walls of the vessek
or oppositely arranged bordered!
scalariform pitting. Sin_'

s that lateral pitting of vessé
-apidly than the perforation; thes
eveloped by fusion of smalléss
lateral walls of vess

1ly the dominant eleme
tracheids (53) occurring

ly is believed to ha
acheids (43, 53, 00)3
1d of a fairly specialized types
far commoner than fusiforn
he distribution of parenchyim
irded as the primitive typ
/3, 10), the common occurrence of me
d, to some extent, confluent bands of parenc'h 1]
f _:_hc Malvaceae is indicative of moderat
.'\'}'._-r-;-k,-lé-u-lé.-:‘.11 is nn_r:-whr.n'.th“\‘ that, as in the case of thes
I1;t:":’n\‘,.' ‘i\'l;‘l-i- n‘t‘” Sfﬂnk‘. .“‘PUUES e L‘hm'actenze_d by V .
S : m ‘mvrmrr;;cheal parenchyma, while broadg
Janes of metatracheal parenchyma and rather wide bands
U.J?!_i.m-m parenchyma occur in other species
Thompson’s (65) study of the phvlogenes: of
ray forms indicates that } Y OBEHEHIC SeaNEH
3 that multiseriate rays such as ocours

|

No. 38 TROPICAL WOODS 31

the Malvaceae are an advanced type. As has been pointed
out in the case of Hibiscus mutabilis (75), the distribu-
tion of accompanying uniseriate rays, together with the
morphology of uniseriate ray cells, suggests that the uni-
seriate rays in malvaceous woods represent a further ad-
vance. Chattaway’s (72) study of serial tangential sections
has shown that dissection of multiseriate rays may result
in formation of similar uniseriate rays in woods of the related
Sterculiaceae.

The tendency toward storied structure of the wood (52)
is another evidence of specialization in the Malvaceae, for
Janssonius (£2) has found a high correlation between such
structure, which he terms Stockwerkmerkmale, and spe-
cialized structure of individual wood elements.

Summary

The more important systems of classification of the Mal-
vaceae are summarized and an annotated list of genera of the
Malvaceae is given.

The woods of the Malvaceae as a whole are described on a
basis of specimens in the Yale collections.

Structural features of the woods hitherto unreported for the
family or at variance with previous reports include (a) the
occurrence of vertical gum ducts of traumatic origin in Urena
lobata, () gossypol cavities of sporadic occurrence in the xylem
rays of Gossypium mexicanum, G. Morrilli, G. peruvianum,
and G. Schonii, (c) broader rays than previously reported
for the family, and (d) macroscopic ripple marks in Kydsa,

“ Tetrasida, Hoberia, Shantzia, Montezuma, Dicellostyles, and
- Fulostylis.

- There is considerable variation between individual wood
specimens of some of the species. Differences between woods
of certain genera are less marked than between species of some
of the others,

The woods show evidences of specialization which indicate
that the Malvaceae are fairly advanced in the phylogenetic
scale.

LireraTure Crrep

1. Apanson, M.: Families des plantes. II. Paris, 1763,
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Plate 111, TANGENTIAL SECTIONS OF MALVACEOUS W

No. 1. Hibiscus elatus Sw. (Yale 739) from Cul

smg:d r ):a"s;:r'a;idé polyantba Ulbr. (Yale 1g033) from
tly vertically fused, storied rays. e

pml'.sg.‘l?;.v;:]wm%a psis densifiora (H.& Al) Iinz::;: e(d Y::g
tina, showing small storied rays and iaEEI: s P

No. 4. Hoberia populnea A. Cunn. (¥ e 23737 ral
ing portion of very broad ray composed 0_.3;11 & W5

No. ¢. Cienfuevosia bakeafolia Hochr. (Yale 2 A
ing portion of v ry large ray composr;dr of rclange } danl;'g\feng

h\o 6. Thespesia populnea C({rr. (Yale 11066) fr ‘enez
irregularly shaped, scattered upright ray cells.

Plate IV, TANGENTIAL SECTIONS OF MALVACEOUS WOODS

ihiscus mutabilis L. (Yale g228) from Florida; rshewil_lg'

enchy i

rrilli Cook (Yale 216g0) from Palm Springs

. (Yale 26654) from Ceylon, showing high, ;
ic gum duet.

Plate Vi STRUCTURAL DETAILS OF MALVACEOUS WOODS.

Tangential sections showing types of intervascular
ngi Thw. (Yale 26652), from
ndl. (Yale 4370) from Costa Rica. |
from Peru,
(Yale 14278) from New Caledo
¥ compound ray-vessel pitting, X 325.
ris. Benth. (Yale 26651) from C
d ray-vessel pit-pairs. X 325,
ns of malvaceous woods, showi
nts, and arrangement of procumbent and
sia populnea Corr, (Yale 1 1066) from Venezu
2 from California, (8) Plagiantbus betul
] Zealand. (g) Malvaviseus mollis | [
a. (10) Erioxylum aridum Rose & Standl. (Yale
) Kydia calycina Roxb. (Yale 1 2549) from Bu
lasivoccus H, Bu., (Yale 12873) from Madagascar. (13)
A, Gray (Yale 23281) from Hawaii. i
NO. 1. Hibiseus elatys S, (Yale ¢oo8) from Cubs; radial section
axial traumatic gum duct. X 52, ' ) .

thiscus tiliacens L.
wing unilaterall

) from New

California. (13
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instrument attached to the trunk of such a treein 1
no enlargement. The instrument was taken to be fz
the observations discontinued, to be resumed in
1929 with an improved apparatus. The record_ 10
into the fifth season shows that there was a net
the diameter of the trunk in the seasons of 19
1931. In the fourth year a net increase of O.44 mi
measured. The trunk, which is sound, health}_r'_,- th
smooth bark, has at this date (July 1933) a diamete
less than at the beginning of 1929. These observations
that areas of cambium may remain inactive for long:
despite the fact that the majority of the thin branches’
and bear leaves every season. ]
“To what extent the activity of the cambium extend
ward from such active growing points can not be conj
Marked concentric zonation of the wood occurs.
images of cross-sections show that this is not due to anni
formed or seasonal layers of wood. Inhibition of the ac
of the cambium as a traumatic effect of pruning, toppi
defoliation is well known in many trees. It seems to be a
mal procedure in Parkinsonia. The implied inactivity m
due to growth-inhibiting substances which may also b
sponsible for the long life in a dormant condition of
Parkinsonia trunks. Some of the living elements have
estimated age of between three and four hundred

Many incompletel y differentiated wood fibres, tracheids, a
ochv;r cler_ncnr_s are found several inches inward from
surface of the trunk.” i

Revision der Oleaceen
LAUCH. Repertorium
[_Herlm-[)ah]{:m}

The genus Haenianthys of the

;h_e Grearc_r Antilles, consists of six species of trees an
/ ttef careful study of the group, the author decides §
two of the species are clearly valid, A incrassata (Sw.,

of Jamaica, and H, sisifor: : e
and Puereo Rico, Jaiteifolia Griseb.,, of Cu

the latter divisible into ¢
H. variifolia Urb, a dierk IVIsile antol
insu fliciently know;: H. grandifolia Urb., of

gattung Haenianthus. By E. Ki

Specierum Novarum Regni Vegetabilis
343 139-142; 1933, i

NN
family Oleaceae, endemicin



)

S TROPICAL WOODS 4

I E . RS hay
“Since the Sapodilla stem reaches its maxim diam
and doubtless its greatest turgidity at 'a‘l?Pl.“?.f RESH)
a.m., this is probably the most favorable time for tapp
far as internal conditions are concerned. However,
tapping and drainage of the latex are completed,
factors such as increased temperature, Wi _
creased relative humidity become effective and dou
influence the yield. For these reasons tapping at night s
most conducive to a maximum yield. 144
“The effect of tapping on the diametral variations o :
trunk, as shown in the dendrograph records, is less marked
than that of hot, dry, windy weather. i
“The Sapodilla stem undergoes marked seasonal varia
in diameter which correspond closely with the wet and @
seasons in British Honduras. The trunk gradually reaches its
maximum diameter in December at the end of the rainys
period, and declines to the minimum in April at the conclu
of the dry season. As the rains start again, the stem begin
increase in diameter. Thus the daily reversible and season
variations are both closely correlated with weather conditi
“The chicle bleeding season in British Honduras
usually from June to January and is thus concurrent with the ™
rainy season and the period of maximum trunk diameter.
“Rehydration, auxesis, and meresis? appear to be ¥

dominant factors in the gradual increment of the Sapodi
stem during the rainy season, '

““The condition of the stem relative to turgidity and as
able water supply and the external environmental condi
are the determining factors in the time of the tappin'g' 5
sons.”

R_u:h}'drmir_m tincrcaﬁ'c in turgor] . . . consists primarily of the

up or increase in volume of more or less flaceid xvle em, and
r.is.?uc cells by the imbibition of water. . . | M:tsz ;:r;;v]t)hm‘:rm;-ud'p
volves the increase in size or enlargement and volume of imy

haps l‘cl;'lf.ﬂ.'l)li' divided cells. . . . [1¢] may be di:irg:duh:::mt\?v?:e e
increase in size and volume with dry weight increase, and (2)
weight increase. . . . Thct_’c is need for @ more concise n’amc for
[or gr‘owth with cell multiplication], and 1 am hereby proposi

meresis for this process, Meresis independently does not necesss

increase in size or dry weight, except perhaps the kinoplast:

forms the cell plates and subsequent cell boundaries. bt s oot e
in which mass growth operates,” dsses botib OV £
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ciones sobre la denominacidn de
0‘;?::?3:00 Ducaxp G. In Colegio de Barrant

sobre la bistoria natural del Departament

Barranquilla, Colombia, October 1933, PP+ 39

The following trees are described in d_et:_nl: 5.' sanea p
ciaefolia (Willd.) Dugand, comb. nov. (Mimosa pistact
Willd., Samanea guajacifolia Pittier), vernacuiar
Guayacén Chaparro; Cathormium mangense acq.)
comb. nov. (Mimosa mangensis Jacq., Pitbecolobium m
Macbride), vernacular names, Olla de Zorro, Hoyo d
Vainillo, and Vivaseca.

The vegetation of Moraballi Creek, British G
ecological study of a limited area of tropical rai
Parts I and II. By T. A. W. Davis and P. W. R
‘ y21:2: 350384, Aug. 1933; 223 12 106-13
Feb, 1934. Hlus d. '
“The aim of the ecological work undertaken by the! (
University Expedition to British Guiana was to be intensi

rather than extensive. After only 15 weeks of field wo
most we could hope to do was to give an accurate and, @
as possible, quantitative description of the vegetation 0
chosen area. It was clear that we could only raise prob
and not solve them. Though one of us [ Mr. Davis] E
vears previous experience of the Guiana forest, whic!
able in suggesting lines of work, it must be emph
ur results and conclusions apply only to the limi

- studied and not necessarily to the whole Guiana fore
still less to rain forests in general.”

Summary oF Parr I

"“The district whose vegetation is deseribed
miles in extent and lies in the rain forest regio
Guiana in lat, 6° 11/ N. '

"The chief characteristics of the climate are :
temperature (mean annual 25.9° and constan
humidity. Mean annual rainfall 270 cm. There are
seasons in the year, but no month has an :
less than 10,7 em. In relation to these co
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over 41 cm, diameter) and decreases
larly to a minimum at the middle. The nurmbel:; of Ttrﬁeqs__on.
area increases steadily from Mora to Wallaba. The num
- of trees on the sample plots is greatestin the
enheart forest and considerably sn:laller‘ in the-_
The proportion of Leguminosae 1s high at each end
and diminishes towards the middle.
ssing of the trees is greatest in the Mor:

i iith great regularity to the Wallaba. This
the views of Petch and is quite contrary to
al interpretation of their significance. Other

‘hich point in the same direction. I
ypes of forest are climax communities, buts
probably occupies the optimum habitat
arded as the climatic climax of the district

44
(67 per cent of all

Flora of the Kartabo region, British Guiana. By EDwARD

Grasam. Annals of the Carnegie Museum 223 1: 17~

.. 1-2; Feb. 1, 1934,
ased upon material collected within a ras
from Kartabo, at the junction of the €
i Essequibo Rivers, near the coast of
ion contains information regarding
. ny, it gy and botanics
1 ‘.!Tlu th‘ }"‘I[]nr."\ ol ._IL’U!'gtl'_l'J\Vn‘ Thfﬁ ]{al‘tabOT
in detail, the vegetation being classified as follow
ciation; forest association, with six .
1-forest, mid-forest, low-forest, forest-fog
forest-margin; forest-clearing associes. I
‘ematic treatment, which comprises the larger
¢ paper, includes a key to the families, keys to th
s of pteridophytes and spermatophytes, b
s of the species collected by the author a’-i’ld*
rences to many other plants cultivated in the
orted from it, and vernacular names of man
with notes regardin :
s, There are [
: a;nilir.-s repre
ng 3 er e
G ]‘t, “£guminosae (fig), R

No. 38
While
intended
prove highl
of the Gui
tant. Ce

present
taken fro!
40 years 1

clinker, sanc ﬁ' ]
H £ )

)
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strength of the timber indicated that the sound inner wood
had suffered little or no loss of strength, and this factor is
up to the line of demarcation.—L. WILLIAMS,

wum of Natural History.

maintain

J"f -..'I ‘l;f.-'.'. ¢

Notes on Guiana Euphorbiaceae. By J. Laxjouw. Recueil
Travaux Botanigues Néerlandass 31: 4514655 1934,
\mong the woody plants of Guiana enumerated are the
Howi Phyllanthus acuminatus Vahl, vernacular name
paroo, a shrub us s a fish poison; Drypetes variabuiss
Uitt., a tree 1¢—27 meters high, Shibadan (Arowak name)s
Croton potaroensis and C. Bartlettii, new species.

Flora of Surinam (Dutch Guyana). Edited by A. PULLE.
Koninklijke Vereeniging Koloniaal Instituut te Amsters
fam, Med. No. XXX, Afd. Handelsmuseum No. 11, March

1. 634 % 934, Prices: Vol. 1, Pp- 49-160, f4.5_§; 143 PP-
.30; 111, pp. 65-160, f 3.90; 1V, pp. 1133043

Ih first ins talments of this valuable Fi/ora were issued in
ril-May 193 2l Waods 33: 35, March 1, 1933)
¢ current parts are as follows: 15
Caryophyllaceae, Proteaceae,
t). 11, Myristicaceae, Menispermaceae,
teae (in part). 111, Guttiferae, Lecythidaceae,
ae aceae, and Araliaceae (in part). IV, Rubja-
» Luricaceae, and Campanulaceae (in part).

Bactris 'und verwandte Palmengattungen. By M. Burrer.
T ¢7 : rium Specierum Novarum Regni Vr.‘gﬂa&fﬁs (Berlin—
JAiem), 34: 107-2635 1933-34.
e | alm genera considered are Bactris, Martinezia,
reima, and Pyrengoglyphis. Of Bactris, 150 valid species
ted, many of which are described as new, and there are
i 1: ,,T-O_tf:ﬁ rcg:tr_d‘mg distribution,_ vernacular names, efe,
ven species of Guilielma are recognized. Pyrenoglyphis has
. --:‘-:'.‘Ill\' been merged with Bactris, but it is here treated as a
valid group, with 28 species.
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new species described are the following (all bl}t
;-\:Iiilll%,i;il:&)f Balzm's Luetzelburgii, var. anacantha (' 1(::
Taruma), called Ubim; B. simplex (A;na_zon‘as), l{?};{ﬂ,
B moena (Rio Ich), Ubim; B. Huebneri (Manos), Ubim
Rana; B. erostrata (Rio Yapur#), Maraja; B. leptospadix (I Ml,o
Yapurd), Maraja; B. tucum (Bahia), Tucum; 7 poly;l ada
(Rio de Janeiro), Tucumj B. dianeura (Nicaragua), Coyolito.

No. 38

one

Notas sobre o genero Duckeodendron. By J. G. KUHLMANN.
Arquivos do Instituto de Biologia Vegetal (Rio de Janeiro)

1: 1: 35-37, Jan. 1934. i \

Nine years ago Kuhlmann described this Brazilian tree and
placed it in the family Solanaceae. Four years ago he decided
that it belonged to the Boraginaceae. Last year Record looked
at the wood and found that it fitted most comfortably in the
Apocynaceae. Called upon to choose from three families, I
agreed with Record. (See Tropical Woads 33: 7-10, March 1,
1933:) ] {

Now Kuhlmann has obtained still better material and re-
turns Duckeodendron to the Solanaceae. His objection to the
Apocynaceae is based on the quincuncial aestivation, the free
anthers, the nature of the stigmas, the syncarpous ovary, and
the structure of the embryo. In its drupaceous fruit it differs
so strongly from the rest of the Solanaceae that he sets up for
it a new tribe, the Duckeodendrinae, which he places next to
the Mandragorinae. This is really quite an extension of the
Solanaceae-concept, but Kuhlmann believes the only alterna-
tive is the creation of a new independent family, the Duckeo-
dendraceae.—H. A. GLEason, New York Botanical Garden.

O género Eichleria sinonimo de Rourea. By J. G. KunL-
MANN. Arquivos do Instituto de Biologia Vegetal (Rio de
Janeiro) 1: 39-40; figs. 1-4; Jan. 1934.

Study of material of the genus Eichleria from Brazil shows
that it is synonymous with the older genus Rourea. The two
species described under Eicbleria, therefore, become Rourea

Blanchetiana (Prog.) Kuhlmann and R. Progeliana Kuhlmann
(Eichleria lucida Prog.).
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Estrutura do lenho do Mimusops L{ub'eﬁ. B
trauives do Instituto de Biologia Vegetal
lates, 4 text figs.; Jan. 1934 o
‘he very dense, durable, and fine-textured wood
canduba, Mimusops Huberi Ducke, is
{illustrated with photomicrographS.
of various structural features of WO nd
aborating some previous observations on
liferous parenchyma cells,

Plantae Krukovianae, II. By H. A. GLEasoN and’
SMiTH. in of the Torrey Botanical Club (M
in) 61: 191- iuﬁ; 4'\}‘!1‘“ 1934.
The following trees, new species unless otherwise
i rom the Maracassumé River, State
iba opaca Smith, vernacular names
esii Smith, Louro do Igap8;
cary; Cupanta olivacea Gleas
anea reticulata Smith, Guabirabs
lart.; Tauary Branco.

damericana de Botdnica |

3 Ir_',ij.:_,.

El cedro peruano, Cedrela Herrerae Harms. By Fi
L. Herrera, Revista §

e0 . [ ="

> are known from Peru at least two species of ir a Bt Pak
Vell. and the recently described €. Herrerae | Fesl
$ ex - forests in the Departmen! “Java and
lley, and it is also : alutudin
O to 3400 meters, Th '
g at hifteen years or more, .
1Y two forms of the tree, Atoc-cedro, I ascent: of}
| with fibrous white wood porous and with but are characte
slight odor, growing in the bottoms of uebradas,
streams; and Cedro Virgen, 26-30 meters h? h, with
Cumpac_t, VEry resinous \Qoujd, ha\-":ng a.pungegl:'ll:odo.f-'
;m hillsides. From the former are obtained planks 4~
;_":g;s:i:f”l': ‘I’*“l‘:!]a;tcr, which is more highly valued, : BEnErS
represent : si :] ll:t I . o probable t'hat both these ! ohac bd
single species. The wood, incorruptible, light 10 was offered

commonly art elevat
:'iji'_:‘-\' i;l'rr\%'!}], ﬂuwi_--,
recognized locally
meters high, witl
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Contributions towards a flora of British North
Bulletin of Miscellaneous Information (Roy
dens, Kew), 1933, PP- 487-495-
Among the trees listed are: Xantbophyllu
Korth., Keramundoi (Dusun); Stercx_drfz megist
iris Merah (Kadayan); Grewia antidesmifo g,
King, Damak-Damak (Kadayan); Erioglossum ru
, Bl., Berbogon (Dusun); Kandelia candel N
ojong; FEugenia incarnata Elmer, Jambu
nel): Memecylon caloneuron Miq., Merbinga
atum Miq., Lumbai Andu (Bisaya); Actiz
Hook. f., var. macrocarpa Gamble, Pen
wyan); Phocke opaca Bl., Medang Lada (Ka
hylla Benth., Putat Rimba (Brunei),

. Clemens, 1931-32. By C. G. G. vAN STEENIS. |
rit. & For. (London) 72: 1-12; 1934.
1931-32 Chaplain and Mrs. Clemens collecte
f plants on Mt. Kinabalu, British Borneo, at el
] feet. The author publishes sever
I names based upon the collections: Wein
lermachera ramiflora; Rbamnus born
‘abra (Merr.), comb. nov. (Gironniera
called Laudji in Celebes and having a w

nd a dark red-brown heartwood so hard as to &
f a knife, |

Die Pt}anemgamenﬂora der Kleinen Sunda-Inseln und
Beziehungen. Ein Beitrag zur Renschschen Sunda
Expedition. By Jacos vony Marm. Repertorium

.-I\"r;mmm Regni Vegetabilis (Berlin-Dahlem) 34
934 £

There is a brief account of the geography of th

treated, t\-high extend for a length of more than 1000
tween the eighth and ninth | egrees of southern la
Briefly treated, also, are the climate and the principa
formations; and, in greater detail,- the -r't':.l'at

of the flora ot

- Two pages are devoted to Brh_l_mgr'apﬁ
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ractical man who has not the facilities for exa n
spcopic sections. The other has bee:_n-_-(i_evelppgi ) _
wood anatomists, particularly 't!i’o.s;: overseas to whom
tralian timbers are not familiar.

Properties of Australian timbers. Part 1. Eigh :
the genus Eucalyptus (ash group). By H.E. D
Pamphlet No. 47, Council for Sci. & Ind. Researchj
Paper No. 13; Div. of Forest Products. Melbourn: _ i

Pp. 28; 6 x 934; 15 photomicrographs.
““This publication is the first of: a series ‘in which
posed to record the available information regarc
properties and uses of the principal commercial ti
Australia. The data it contains have been collected from'y
ous publications, a list of which is included, and from urn
1ed reports of the various sections of the Division of Fo
Products. Officers of the Division have personally visited
principal milling centers in all the statesand a very larg
ber of the main wood-using industries, in order to stud
“timbers, In addition, use has been made of the res
s’ work in the Division, covering numerous p
ion, seasoning, preservation, mechanical properties,
structure, and chemistry. It is realized that in some respec 'l]
the information is incomplete, as additional data are icon=' g

stantly being collected. However, it has been deemed & <\

. » . 1 oY (|
1 this series in order to supply a source from which

liable information concerning Australian timbers can be
uned.

" A number of Eucalypts of low density and pale colo:

been called Ash timbers because of a superficial resemblance s 1

to the Ashes of the northern hemisphere (Fraxini SPp: 'T
These timbers are of definite commercial importance since
they have found favor both in the local trade and in the over-

seas markets, They have been described at variou i

the pub]icatior}s are not of recent date. Therefore, be
their commercial importance and because additional i a-
value to users is available, some repetition is

tion of practical
Justifiable,

“Of the Eucalypts, the timbers of the species listed belo

exhibiting dark
hﬁa rd, has a
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Les Pachylobus (Burséracées) de la Cote d’Ivoire. By Fran-
cors PeLLeGrIN. Bull. Soc. Bot. France (Paris) Bo: 712-7153
1 fig.; 1633.
Recently collected material shows that the genus Pachy=
25 is represented in Ivory Coast by at least three species.
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De quelques Légumineuses de PAfrique occidenta.'le. By
Francors Periecrin. Bull Soc. Bot. France (Paris) 803
63—467, Dec. 23, 1933.

I'he following new trees of the Leguminosae are described

I ast: Dialium Aubrevillei, vernacular name

pio; Hymenostegia Aubrevillei; Kaoue Stap=
ellegrin (Oxystigma Stapfiana A. Chev.)s @
né, Kahu; Piptadenia Aubrevillei, Atembres

Révision du genre Enantia Oliv. (Anonacées). By W. Ros=

9: 43 303—316; Dec. 1933,
ia consists of 10 species of large or small
the Guinea forest province of tropical
Kummeriae, which occurs in Tanganyika
ry. Numerous vernacular names are reported for the
E. chlorantba Oliv. is known in commerce as African
_ Wood, West-afrikanisches Gelbholz, and Moambe
Jaune, New species described are E. Lebrunii (Belgian Congo);
Belgian Congo), vernacular name Lun=
vacea (Belgian Congo), M'Bila; and E. kwiluensis
ch Equatorial Africa), Muamba-benki.

r E

ALCEDC IOT LS,

.

HESCERS

N""f_c' sur les bois d’Enantia (Anonacées). By D. NorMAND.
Lulietin au fardin Botanique de I Etat Bruxelles g3 42 3T
322, Dec. 1933. 2 photomicrographs.

n::u}u of the mature wood from the following
' species of Enantia: E. polycarpa Engl. & Diels, the
oué of the Ivory coast; E. chiorantba Oliv. from Gaboon,

M’ba

. GuiksQuikre. Bulletin du Fardin Botanigue de:

— e

)

Al 1o ;
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where it is known as Mf8l (Pahouin), though exported as
Moambe Jaune; and E. affinis Exell from Cameroun, also
exported as Moambe Jaune, N, Wit

The general structure, based on the examination of some
20 African species, is described as follows: Rays of varying
size, the larger ones frequently cut obliquely across by fibers
(tang. sec.). Large oil cells of scattered occurrence. Pores
few, solitary or in small multiples, rather regularly dis-
tributed; abundant deposits of calcium carbonate sometimes
present. Diameters 80-125u, possibly indicating freedom
from attack by insects (Lyctus). Parenchyma in numerous
parallel metatracheal lines, exceptionally narrow-vasicentric;
distinct under lens and often to the unaided eye on cross
section because of the brown color imparted by the contents of
the secretory cells. #ood fibers compose the ground mass.
Their walls vary greatly in thickness in different species, the
thickest containing very numerous small pits. Color is more
distinctive than structure in separating these woods from the
others in this family, being brilliant sulphur-yellow with a
grayish tinge, becoming reddish on exposure. There is no
sharp difference between sapwood and heartwood.

An attempt to prepare a key for the three species on a basis
of the macroscopic and microscopic characteristics of the
material available was not successful because differences
within a species were found to be as great as the differences
between species. Indicative data as obtained are presented
in a table which shows much overlapping. A detailed de-
scription of the structure of the wood of E. chlorantha Oliv.
is given. The woods discussed are soft and light and not well
suited to general uses.—ELo1sE GErry, U.S. Forest Products
Laboratory.

Dermatitis due to woods. By Fravcis EUGENE SENEAR.
Reprinted, with additions, from The Fourn. of the American
Medical Association (Chicago) 1o1: 1527-1532, November
11, 1933
Dermatitis resulting from contact with woods or their

dusts is relatively common, and while those of tropical origin

are most frequently responsible, the author believes that
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woods of temperate clima'tes.ﬁ.may give rise to ¢ (_;l_l__‘_l_'ea
more often than generally is supposed. “That this subject:
is not new is shown by the fact that . . . one of the earliest"
known cutaneous diseases in the Orient Was-'darmfit'ms'd:;t :
contact with the milky white juice of Rbus vernicifera,” the
Japanese Lacquer Tree. Because of the u_ldlf_stnal :
greatest attention has been given in modern times to

ases in which dermatitis has resulted from contact with

may occur from contacts of other types. For exampls
are recorded instances of dermatitis caused by smo
burning branches of the Mango Tree (Mangifera indica
contact with water contaminated with latex exuded
fruit of the Rengas (Gluta spp. and Melanorrbea spp.) of
Malay Peninsula, and by the use of furniture made from
timber, especially when it has become worn; and by cc
with various barks, particularly in stripping.
Wood is as a rule more toxic when freshly cut, but in
instances the tox increases on seasoning. The le
; t before dermatitis develops varies fr
| years, but generally the eruption:
rt period. The possibility of infection is ine
tion and seborrhea. Although tolerance
in the case of some woods, more often. sei :
ped is persistent. The toxic agents most com
ponsible are nonsaturated resinous acids in @& i
loids, ;
included a list of 143 woods causing d
botanical classification, common na
Of this number approximately 74
illur semi-tropical origin, and among them
useful timbers as Gonealo Alves (Astronium fo
['Il.'rl..lll.'l _ .-'ilmurella (dspidosperma tomentosum),
H}‘;i?}h;*’ ’;f:“f*.g:'os ieéc.‘num), G{eenheart (Nectandra
Mobion, '{ffim ra I\;];i:)’ (Juba_n’ Mahogany (§
diroba {'.C.'a’m' g oeany {.ﬂlmy a senegalensi
; P4 gusanensis), Fustic (Chlorophora tin

and Teak (Tectona andis). —I1, - Ay
Natural History, §randis).—L. Wiviams, Field MWM
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WOOD ANATOMY AND ANGIOSPERM ORIGIN

By G, R. WieLanD
Osborn Botanical Laboratory, Yale University

Discussion of the systematic value of wood anatomy having
been accorded a place on the program of the Sixth Interna-
tional Botanical Congress at Amsterdam next year, the
following five recent contributions bearing on Angiosperm
origin and on the significance of the so-called “homoxylous
Angiosperms’’ may deserve note here.

1. Zur Organogenie und Phyllogenie der Koniferen-Zapfen. By
O. Hagervr in Kgl. Dansk, Vidensk. Seisk, Biolog. Med. X, 7, Copenhagen,
1933; pp- 82, with 146 figs. in text.

2. Zur Abstammung einiger Angiospermen durch Gnetales und
Coniferae. By O. Hacerue in Kgl. Dansk. Vidensk. Seisk, Biolog. Med. X1,
4, Copenhagen, 1634; pp- 83, with 116 figs. in text.

3. De l'ancienneté des caracteres anatomiques des Magnoliacées.

By R. LEMESLE; in Rev. Générale de Botanigue, Tome g5, Paris 1933; pp. 12
pls. XIV-XVIL. :
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retical significance of homoxylous
ur. Indian Botanical Sge., Vol. XIS
24 pp. 71-101, with various figs. in text and six plates.
sium and its derivative tissues, No. IX. Structural variabil-
wood, Sequoia sempervirens, and its significance in the
tion of fossil woods. By 1. W. BaiLey and ANNA F. FauLt in
tboretum. Harvard Unisersity, Tuly 1934, Vol. XV, No. 35

On the wood anatomy and theo
Angiosperms. By K. M. GupTA in T
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descended the Conifers ending in the Gnetaleans and finally
in certain of the Angiosperms. Another botanist who regards
Selaginella as in any case a most important type in the older
evolutionary sequence is Clements, while Hirmer is in near
agreement with the view of Lepidophytes (or Sphenophylls)
as precedent to the Cordaites, as is also Seward.

On reaching the Angiosperms by way of the Gnetales it is
the Piperaceae and Juglandales that first come into viesw, and
then the belief is emphasized that the Angiosperms are
polyphyletic with a second group arising by way of the ferns
and Pteridosperms, perhaps by way of the Caytoniales. But
Hagerup, like H. H. Thomas, does not believe in a line coming
up from Cycas, and he seems even to avoid all mention of the
Cycadeoids. It is here, therefore, that a point is reached
where some attention must be given to stem structure, if our
views of descent and taxonomy are to rise above the level of
a closed argument.

Now, M. Lemesle in further consideration of the Magnolia
stem anatomy gives a brief account of the species Mickelia
Cumingii, Talauma pubescens, and Schizandra chinensis, with
note of the genus Kadsura. The wood of Mickelia Cumingii
is without growth rings and has large vessels of distinctly
scalariform pitting. Talauma pubescens, as in all the species of
this genus, is marked by vessels mainly scalariformly pitted
and perforated. In Schizandra chinensis the vessels are in part
alternately pitted, but the perforation plates are always
scalariform. The ray cells are thick walled in Kadsura, the
vessel pitting and perforating are scalariform, and the ground
mass is composed of fiber-tracheids, as also seen in various
species of Magnolia and in Liriodendron. Without adding in
further detail the features distinguishing species, our greater
interest here concerns the phylogenetic conclusions reached
by M. Lemesle. He believes the greater Magnolia group to
present clear transitions from scalariform tracheids to vessels,
and to be very ancient as compared with other Angiosperms,
on the score of both structure and geologic history. Like
Hutchinson he views the group as complex and, like Bailey
and Thompson, concludes that the “cycadeoid theory™ of
Angiosperm origin must be reckoned with because of the
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leafless forest as to present the appearance of a snow-fall in
the distance? And what fossil botanist can fail to note the
great parallel development of cycadeous vegetation in India
and Mexico in Liassic times? Indeed it is from all that fore-
ground that K. M. Gupta of the University of Lucknow ap-
proaches the subject of the homoxylous Angiosperms, giving
a comparative account of all four of the homoxylous genera,
namely, Tetracentron, of montane central and western China;
Trachodendron, central to southern Japan and Formosa;
Zygogynum, the New Caledonian endemic; and Drimys, with
its remarkable distribution represented by many species ex-
tending from the United States to the Straits of Elagcllan,
and occurring also in east Australia, Tasmania, New Guinea,
Borneo, New Caledonia, and New Zealand, as well as prob-
ably in other islands of the Pacific, F. B. H. Brown having
written me that he found in Tahiti the form with flowers as
small as those of a ““chickweed.”

In addition note is given of the structure of Pataloxylon, a
Queensland Tertiary wood without true vessels described
first by Sahni as having the appearance of some simpler
Magnolia in which vessels were in course of being evolved
from tracheids; also of Trochodendromagnolia Zander, a
German Tertiary lignite wood with tracheids suggestive of
Trochodendron. The Homoxylon rajmabalense Sahni, which is
“‘probably” Jurassic and much like Tetracentron, and the
very similar Tefracentronites as described by Mathiesen from
the early Tertiary of East Greenland, so closely resembling
Trockodendron, are both featured with some illustration.

After reviewing the foregoing wood types, the next great
fact recorded is again their remarkable resemblance to the
woods of Cycadeoids of Cretaceous and Jurassic time, in-
cluding such so-called Williamsonians as the Lower Jurassic
Bucklandia indica. But before going on to note the conclusions
reached after this outline of the two groups of homoxylous
Angiosperms, that is the pitwood or Drimys group and the
scalariform or Trochodendron group, it is necessary to recall
that extremely clever find of Thomas in the Gristhorpe beds
of the Yorkshire coast, of Bajocian or mid-Jurassic age. For
in this strange plant the stamens have four loculi with grooves

No. 39




6 TROPICAL WOODS No, :

and the ovules are borne inside closed
carpels “with a distinct and physiologically specialized!
stigma. with the ovules orthotropous and sometimes arranged
in two rows each probably having two integuments and othes

res in common with the angiospermous ovule.” Tolbsl

between the riages,

sure. T. M. Harris holds that the actual condition may have
been gymnospermous since the ovary seems to have bcen'
sufficiently open at the time of pollination to admit pullet_i.
ns, though quite closed in the ripe fruit. But on the others
nd Harris finds that the Sagenopteris leaf types have an
epidermis, cuticle, and stomata which appear angiospermousi
rather than gymnospermous. While it is not absolutely sures
these leaves are those of the Cayfonia, when 1 first encoutiem
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ceous, because of the near analogy to Jurassic woods sup-
posedly cycadeoid, some persistence in time would be the
first inference.

Is it possible to put the case as Gupta does? He insists that
the age of Homoxylon, if proved to be definitely Jurassic,
“would manifest” a parallel development of the Magnolias
and Cycadeoids, the latter reaching a total extinction because
a real angiospermy was unattainable by them! And next the
suggestion is offered that the Magnolias might have arisen
from contemporaries of Caytonia, if not directly from the
Paleozoic seed ferns. Either view is but a far cry into the
dim past.

Now first it is not yet certain that Homoxylon is nearer to
the actual Magnolia line than to the Cycadeoids. And sec-
ond we merely know that the Cycadeoids within our pur-
view did not reach angiospermy. There is of course no known
type within the great group from which the Angiosperms
could in the fully defined sense have sprung, But botanists,
1 may especially mention Professor Mez, find in small-
flowered, free-branched Cycadeoids an arresting group. I once
called these, with reference to their possible angiospermous
affinity, the Microflorae, and Scott wrote me he thought that
“a pretty group.” But neither of these great botanists ever
for a moment failed to recall that while the cones, the flowers,
were absolutely generalized, the megasporophylls were as
simple as those of the Cordaites. The point which Mez
scored was that those flowers just because old and simple of
type might indicate a certain nearness to the normal course of
evolution; for we did not need to be lost in a maze of uncertain
relationships, giantism, and floral asymmetry, and we could
patiently await the course of future discovery.

And similarly, too, that which Scott stressed was not the
disappearance of the Cycadeoids, no more strange than that
of other ancient groups, but their number—the indication of
a group that as it had spread over the globe all the way down
from the Permian had surely numbered its thousands of
species, with all their possibilities of variation which might
never be seen. And, in lighter mood, he made this criticism of
Seward, that ‘““he (Seward) thought the evidence for the origin
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of the Angiosperms must come from within the Angiosperm
themselves.” 1 am sure that in a solemn hour it may well b
wished that the memory of the real point of that remark
kept, that in the course of our efforts actually to see the
moter course of group evolution we might sometimes
compelled to and could, if cautious, even safely rely
collateral evidence where we might forever fail to trace
direct course of change.
Indeed in all our discussion of the origin of the Angiosperings
e to which we turn continually® [n
ns it is probably a moot questio
; ng with direct or collateral evidenee,
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from amongst other types for its fine preservation, its small
fruits and leaf bases, the presence of a branched habitus that
could be proven, and a general all round fine preservation. In
Part VIII of my shorter studies of the Cycads (Am. Fourn.
Sei., Vol. XLVI, 1918, pp. 645-650) there is given a good
figure of a young seed cone with its enveloping disk. But at
that time our descriptions suffered somewhat from a failure
to insist on disk structure in its simplest terms. Later, another
flower of the type was found to bear few but large synangia,
so that while the exact number of eight or ten stamens could
not be counted it became certain that the flowers were small
with the disks much reduced as compared with various other
species. And now, while it is certain there are amongst the
Yale series various specimens of this species, that which is
most wished is the needed development at the Monument
which will surely bring into view the unweathered specimens
from their horizon as so precisely known.

Meanwhile with respect to the wood it is explained that the
lower half of the trunk as first studied did not show nearly the
very remarkable preservation later found at about the base of
the upper third portion. The sections have great beauty, but
I found them difficult to figure, and have been loath to give
indifferent drawings. So far as photomicrographs go, such
now appear in the current Palacontograpbica. My own view
of the wood as being, because of its rays, more advanced than
that of the Cycads and as presenting a certain sharp parallel
to the wood of the Magnolia group remains unchanged. The
closest resemblance, so far as I have comparative material in
hand just at present, is to be seen in either Trochodendron or
Zygogynum, remembering that the latter wood shows a broad
band of scalariform tracheids next the pith before transition
into the pitted drymatoid condition, just as we see the tran-
sition in Dioon. It has only been more recently that the ex-
treme importance of the ray cell structure has come into fuller
view, and these features are in the fossils generally difficult to
give. But they can be given if enough care and patience are
exercised in the sectioning.

When 1 visited Lignier at Caen in 1907 there were many
points to go over so that I did not see his sections of the note-
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worthy Cycadeoidea micromyela. At that time it was the’
:L’lii“::'.‘:!-‘.'r!;". it ge-.g;‘,::ifj;nn that was hf‘ld to be the feature of
y interest or importance, and no Cl‘nfﬂ]ntﬂtion OF
ia wood sections had been made by anyone. Buts
both describes and figures the ray cells of his fine type‘;_
sle. thin walled and muriform, or as just one more itemi
Jess to wood rays in Cycads. Probably his descrip-%
rect. as he was one of the cleverest and most resis
sourceful sectioners and delineators of petrified structures in
all the records of the subject from Witham down. Now as wel
see, however, 1t will lw, for some time to come, the ray CC“S.'
that will require the closest examination and illusrrutio;‘l, see- 8
ing that change in them has been as significant in the course
:s.? angiosperm wood and feliar dt;x'c.]::[.mu:nt as tracheidal
change.
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ing arguments for regarding various Paracupressinoxyla and
Brachyphylleae as transitional or ancestral Araucarians
rather than relatives of the Taxodiaceae, Cupressaceae, or the
Podocarpaceae.

Indeed these more severe studies of the potential range of
structural variability in conifer woods seem even to agree with
the floral studies of Hagerup in indicating the Conifers to be
in all their later or more visible history a completely homo-
geneous group. Would not such a great fact, then, later
analysis and discovery sustaining it, go far to show that the
Hagerup view of the Angiosperms as Cretaceous-Tertiary
continuants of the Conifers is quite inadmissible? Would not
the outstanding truth be that stem anatomy shows any such
view of Angiosperm derivation to depend on mere contrasts
between end results of specialization and reduction rather
than on citable forms which can be proven consecutively

rimitive and. simple? In any case we are sure that while a

etter balanced understanding of wood structure present and
past may never be found as directly usable in classification as
floral features, any appeal to the one set of evidence without
the other is no longer thinkable.

NOTES ON VERNACULAR NAMES OF TREES
FROM THE TAPAJOZ RIVER, BRAZIL

By AvovrrHo DUCKE
Fardim Botanico do Rio de Faneiro

While on a botanical excursion through the Tapajoz
Valley, in January of 1933, I had the opportunity of visiting
Bba Vista, the headquarters of the plantations of the Com-

anhia Ford Industrial do Brasil. In the two days I spent in
this locality T could appreciate the extraordinary develop-
ment of a region that was virgin forest a few years before,
and 1 had opportunity to examine the duplicates of the her-
barium and wood samples sent by the Company to the Field
Museum of Natural History. I am very grateful to Mr, Roy
Carr, the organizer of the above collection, who not only
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Tapajoz. Couma rigida M. Arg. has been, by mistake, mentioned as occurring
in

ard,
BIGNONIACEAE

Tarumé Tuira is the name given in Pard to Vitex flavens HB.K. (Ver-
benaceae), and is never used with relation to any Bignoniaceae, No, 216,
labeled with the above name and as Tatebuia serratifolia, however, is Couralia
toxopbora (Spruce) B. & H. It is known by the natives as Capitary or Pio
d'Arco do Igapb. Complete material of Couralia toxophora, collected in
Muandos (Ducke lign, n, 153), is found in the Yale collections (No. 22613).

CAPPARIDACEAE
' Crataeva tapia L., the Tapid or (most frequently) Trapid from the dry
Brazilian Northeast, with edible fruits, does not occur in Amazonia. Crafacva
Benthami Eichl., on the contrary, is very abundant on the Tapajoz and the
whole Amazon, where it is called Catauary. Its fruits, with a very repulsive
taste, are eaten only by fish,

CARYOCARACEAE
Caryocar glabrum (Aubl.) Pers. is the Piquiarana of the upland forest;
Caryocar microcarpum Ducke is the Piquiarana da Varzea of the marshy
lowland and of swampy banks of streamlets in the upland.

EUPHORBIACEAE
The Seringuera Itatiba of the Tapajoz is, no doubt, Hevea guianensis Aubl.
(H. collina Hub. is merely a form of the latter), I have complete material from
numerous trees of this species. The true H. futea is limited to the upper Rio
Negro, Solimbes, and intermediate region.

LECYTHIDACEAE
The vernacular name of Eschweilera Carrii is probably Matamatd and
never Geniparana, for in Par& and the Amazon all species of Esclweilera are
called Matamat4. Geniparana is the general popular name for the species
of the genus Gustavia.

LEGUMINOSAE

The occurrence of the true Acacia glomerosa in the State of Pard has not
yet been confirmed. I ignore the vernacular name Cujuba. A closely allied
species, Acacia polypbylla DC,, is quite frequent in the Tapajoz, where it
is known as Paricarana.

Baubinia stenocardia Standley, Mororozinho (the Ceard name of the
lesser species of Baubinia, subgenus Pauletia), is synonymous with Baubinia
bolophylla (Bong.) Steud., var. paraensis Ducke in Archivos do Jardim
Botanico do Rio de Janeiro IV, p. 52, But itis, possibly, u good species, and
in such case Standley's name should be kept.

Dinizia excelsa Ducke is frequently called Angelim, but this name is most
used for the genus Hymenolobiint, The name Angelim Pedra, however, is
never applied to Dinizia, but only to Hymenolobium petracum Ducke (in
Amazonia, and not in southern Brazil).
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SAPOTACEAE
Lucuma pariry Ducke. The material in the B6a Vista collection (No. 431)
corresponds perfectly to the type of the species. But the vernacular name is
Pariry (not Piriry).

No. 39

VERBENACEAE
Fitex cymosa Bert. The Amazonian name for this species as well as for all

other indigenous species of this genus is Tarumd. Jaramataia is the name

given to the species of Fitex in the northeastern states of Brazil. This name is
entirely unknown to the natives of the Amazon,

VIOLACEAE
Leonia glycyearpa R. & Pav. The name Trapiarana (false Trapid) is not
used in the Amazon.
Rinorea guianensis Aubl. is frequently called Inambuquigaua, but never
Ajard, a name which is used exclusively for the Sapotaceae.

VOCHYSIACEAE

The Coataquigaua of the Tapajoz is Peltagyne paniculata Benth. (Legum-
inosae), the bark of which looks much like that of Jualea Dinizii Ducke
(Vochysiaceae). The latter has flowers and leaves similar to those of Qualea
parviflora Mart., a little tree of the campos of central and northeastern Brazil
but entirely absent from the Amazon. Theleaves and flowers of the herbarium
material labeled as Coataquigaua, which I examined in the Boa Vista
collection (No. 224), belong to Qualea Dinizii.

Cueck List or THE Common NaMes

Ajara (Divers spp.) Sapotaceae
Andird-uchy Andira spp. Leguminosae
Angelim Hymenalobium spp. and
Dinizia excelsa Ducke Leguminosae

Angelim pedra Hymenolobium petracum Ducke  Leguminosae
Caapitit or

Capitihu Siparuna spp: Monimiaceae
Capitary Couralia toxephora (Spruce)

B. & H. Bignoniaceae

Catauary Cratacva Benthami Eichl, Capparidaceae
Coataquigaua Peltogyne paniculata Benth. Leguminosae
Comandahy or |

Cumandahy (Phaseoleae divers) Leguminosae
Cumbeira Swartzia polycarpa Ducke Leguminosae
Geniparana Gustavia spp. Lecythidaceae
Inabuquigaua Rinorea guianensis Aubl. Violaceae
Itaubarana Sweetia mitens Benth. Leguminosae
Jutahy Hymenaea spp- Leguminosae
Marfim Rauwolfia pentaphylia Ducke Apocynaceae
Matamatd Eschbweilera spp. Lecythidaceae
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Leguminosae

Bignoniaceae
Leguminosae
Sapotaceae
Caryocaraceae
Caryocaraceae
Euphorbiaceae

ropbylia Hub. Rubiaceae
Aubl. Euphorbiaceae
Verbenaceae
Verbenaceae
Leguminosae
Leguminosae
I.,'.:gul:'ﬁn(:s:ll:

RECORDOXYLON: A NEW GENUS OF
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fardim Botanico do Rio de Faneir
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Recordoxylon amazonicum Ducke, comb. nov.= Melan-
oxylon amazonicum Ducke, Tropical Woods 31 (1932), p- 15
(description of the wood by Professor Record, p. 25), and
Archivos do Jardim Botanico do Rio de Janeiro Vi, p. 127
(1933). See the description of this species, l.c.—TvyrE: Herb.
Jar. Bot. Rio de Janeiro n, 23323; wood, Ducke n. 58, Yale n.
21002, Cotypes of herbarium material have been distributed
to the botanical institutions at Berlin-Dahlem, Geneva, Kew,
Paris, Stockholm, Utrecht, Washington, and to Yale Uni-
versity School of Forestry.

This tree, in the flowering stage, looks like Melanoxylon,
but the pods are entirely different; they recall those of some
species of Cassia, Acacia, and Pipladenia; the wood, how-
ever, is similar to those of Bowdichia.

I discovered this tree in December 1929; it was in flower
and had some young fruits, the seeds of which were not yet
fully developed. I placed the new species in the genus Me/an-
oxylon and prepared a description of it for publication in Vol.
V1 of the Archives do Fardim Botanico do Rio de Jaueiro, but
a series of circumstances delayed the appearance of that
volume until 1933. Meanwhile, in December 1931, I visited
the Rio Negro again, and finding the same tree with ripe
fruits I had it felled and thus acquired fructiferous herbarium
material as well as wood samples (Ducke §8). On returning to
Mandos in 1932 and not knowing that the printing of Volume
VI of the “Archivos” had begun, I decided to publish the
diagnoses of my new species elsewhere in order that their
priority should not be lost. The description of Melanoxylon
amazonicum was published in Tropical Woods after I added
to it the description of the ripe fruit, which I wrote while in
Manfos where I could not consult the botanical literature or
make comparison with the fruit of Melanoxylon brauna.

On reading Professor Record’s “Notes on new species of
Brazilian woods,” which follows the description of my new
species, I noticed he said that the structure of M. amazonicum
is different from Melanoxylon brauna Schott, if specimens of
that name in the Yale collections are correctly determined.
Dr. Fernando Milanez, of the Instituto de Biologia Vegetal at
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pravided with a pair of lateral appendages. Carpels vary similarly in number,
but generally are numerous; free; each contains a single ovule, v_anablc in
position. Fruits one-seeded, indehiscent, and generally enclosed in an en-
larged floral axis. Embryo small and enclosed in copious, not ruminate,
endosperm.

No. 39

Economic Importance

Except for some of the Australian species, the woods of the
Monimiaceae find but little commercial use. Two of the Aus-
tralian timbers, namely Doryphora Sassafras Endl. and Dapb-
nandra micrantha Benth., are reported by Swain (1928) as
grouped under the official trade designation of Canary Sassa-
fras, a name derived from the color of the wood and the aro-
matic nature of the bark.! Both work well and are not fissile;
are without distinctive figure, stain readily and hold paint
well; though not particularly durable, are said to resist the
attacks of borers and white ants. Their uses include turned
articles, broom handles, brush stocks, cheap furniture, toys,
flooring, lining, and case material. Dorypbora has also been
used for clothes pegs and tallow-cask staves. Dapbnandra
repandula ¥. Muell. and D. aromatica Bailey, lesser North
Queensland species, have similar uses. Welch (1929) says that
the Tasmanian Sassafras, Atherosperma moscbatum Labill., 1s
an excellent wood for turnery and probably the best native
material for clothes pegs; it also has been used to some extent
for purposes similar to those mentioned above.

The single New Zealand member of the family, Laurelia
novae-zelandige Cunn., is employed occasionally for boat
building, weather boards, furniture, and posts in sandy land.
Of the American representatives, the only one supplying
commercial timber is the Chilean Laurel, or Huahuan, Laxu-
relia aromatica Juss., although Mollinedia Schottiana (Spreng.)
Perk., the Capixim of eastern Brazil, is reported by Record
and Mell (1924) as supplying a tough and elastic wood used
for barrel hoops and sieve rims.

Owing to the presence of abundant quantities of a volatile

! Welch (192g) gives the local names of Doryphora Sassafras as Sassafras,
Grey or Black Sassafras, and of Dapbnandra micrantba as Yellow Wood,
f’;tinwood, Yellow or Grey Sassafras, Yellow Box, Socket Wood, and Butter

ood.
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best represented. The other genera occurring in this general
region are Amborella, Levieria, Trimenia, Piptocalyx, Mol-
linedia, Matthaca, Anthobembix, Tetrasynandra, Wilkica,
Lauterbachia, Carnegieodoxa, Palmeria, Nemuaron, Daph-
nandra, Laurelia, Atherosperma, and Doryphora.

Two genera, Xymalos and Glossocalyx, are indigenous to
tropical Africa; three, Ephippiandra, Monimia, and Tam-
bourissa, occur in Madagascar and the neighboring islands of
Mauritius and Reunion; and a single genus, Hortonia, is
found in Ceylon.

Perkins and Gilg (1901) point out that the family is a very
old one, which fact has been responsible for the distribution
of the proportionally few species over almost the entire tropi-
cal and subtropical southern hemisphere, despite rather un-
favorable means of distribution. It will be noted that but two
genera are represented in both the Old World and the New.
Laurelia is considered to occupy a typical old-antarctic region
of distribution, with L. aromatica (=L. sempervirens Tul.)
confined to Chile and L. novae-zelandiae growing only in New
Zealand. Mollinedia, widely distributed from Mexico to
southern Brazil, is also represented in Australia by M. Hue-
geliana Tul. and possibly other species.

Taxonomic Divisions of the Monimiaceae

It was not until 1775 that the first monimiaceous genus,
Siparuna, was established by Aublett. Before the close of the
century, four additional genera were recognized, namely,
Hedycarya Forst. in 1776, Peumus Mol. and Tambourissa
Sonn. in 1782, and Mollinedia Ruiz & Pav. in 1794.

Jussieu (1789), apparently the first to attempt a classifica-
tion of any of these genera, placed Hedycarya and dmbora
Juss. (=Tambourissa) in the Urticeae; Siparuna was listed
as of uncertain position, while Peumus was evidently unknown
to him. In 1809, Jussieu combined Améora with Atherosperma
Labill., Citrosma Ruiz & Pay. (=Siparuna), Monimia Thou.,
Pavonia Ruiz & Pav. (=Laurelia Juss.), and Ruizia (= Peu-
mus) to form the family Monimieae, which he divided into
two tribes, according to the drupaceous or nut-like character
of the fruit. Robert Brown (1814) considered Pavonia and
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Subfamily 1. MoNiMIOIDEAE
Tribe 1. Hortonieae
1. Hortonia Wight—in Mag, Zool. and Bot. I1 (1838).
2. Peumus Mol.—Saggio Chile (1782).
3. Amborella Bail.—Hist. pl. 1 (186g).
4. Hedycarya Forst.—Char. gen. (1776).
5. Levieria Bece.—Malesia 1 (1877).
Tribe 1I. Trimenieae
6. Trimenia Seem.—Fl. vitiens (1865-1873).
7. Piptocalyx Oliv.—in Benth. Fl. austral. V (1870).
8. Xymalos Baill.—in Bull. Soc. Linn. Paris I (1887).
Tribe 111, Mollinedieae
9. Macropeplus Perk.—in Engler's Bot. Jahrb. XXV (18g8),
10, Mollinedia Ruiz & Pav.—Fl, peruv, et chil. prodr, (1794),
11. Macrotorus Perk—in Engler's Bot. Jahrb. XXV (1808).
12, Epbippiandra Decne.~in Ann, sc. nat. 4. ser. IX (1858),
13. Matibaea Blume—Mus. bot. Lugd. bat. 11 (1852-1856).
14. Stegantbera Perk.—in Engler's Bot. Jahrb. XXV (1898).
15. Antbobembix Perk.—in Engler's Bot. Jahrb. XXV (1898).
16, Tetrasynandra Perk.—in Engler’s Bot. Jahrb, XXV (1898).
17. Wilkiea F. Muell.—in Trans. Phil. Inst. Victoria 11 (1858).
18. Kibara Endl.—Gen. (1837).
19. Lauterbachia Perk—in K. Schumann u. Lauterbach,
Flora d. Deutsch. Schutzgeb. in d. Stidsee (1900).
20. Carnegicodoxa (Carnegiea) Perk.—in Pflanzenfamilien,
Nachtr. 1V, 94 (1915).
Tribe IV, Monimieae
21. Palmeria F. Muell.—Fragm, IV (1864).
22. Monimia Thou.—Hist. veg. Isles de France, La Reunion et
Madagascar (1804).
23. Tambourissa Sonn.—Voy. Ind. orient. 11 (1782).
24. Hennecartia Poisson—Bull. Soc. bot. France XXXII (1885),
Subfamily I1. ATHEROSPERMOIDEAE
Tribe V Laurelieae
25, Nemuaron Baill.—in Adansonia X (1871-1873).
26. Daphnandra Benth.—Fl. austral. V (1870).
27. Laurelia Juss.—in Ann. Mus. Paris X1V (180g).
28. Atherosperma Labill—Nov. Holl. pl. spec. I1 (1806).:
2g, Doryphora Endl.—Gen. (1836-1840),
Tribe VI, Siparuneae
30. Siparupa Aubl.—Hist. pl. Guian. frang. IT (1775).
31. Glossocalys Benth.—in Hook. Icon. pl. (1880).

The above classification of Perkins was subsequently ac-
cepted by Engler and Prantl (1908 and 1915). Recently Ducke
(1930) has established the new genus Bracteantbus Ducke,
which he states shows a definite affinity to Siparuna.
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families are alike in their inflorescence, the numerical type of
the floral envelopes, and the perigynous stamens; Tulasne
also noted other points of similarity between individual genera
in the two families, and contended that the relationship is
much closer than that between the Monimiaceae and either
the Laurineae or the Urticeae. Perkins and Gilg (1g901) also
emphasized this relationship, stating that the Monimiaceae
must be brought under the order Ranales and placed close to
the Lauraceae and the Calycanthaceae.

Hooker and Thomson (1855) placed the Monimiaceae in
the vicinity of the Myristicaceae and of the second tribe of the
Magnoliaceae (I//icium). Le Maout and Decaisne (1873) also
recognized this affinity, founded on such features as the aro-
matic properties, pellucid-punctate leaves, diclinism, number
of stamens, solitary anatropous ovule, albuminous seed, and
divaricate cotyledons. Engler and Prantl (1903) further sup-

orted this point of view and included the family in the order
Eanales, close to the Myristicaceae, Gomortegaceae, and
Lauraceae. Other investigators who have stressed the relation-
ship between the Monimiaceae and the Myristicaceae include
Horaninow (1847), Bentham and Hooker (1880), Hooker
(1886), and Thiselton-Dyer (1913).

Even among the recent writers there is little or no agreement
as to the systematic position of the Monimiaceae. Hutchinson
(1926) placed the family in the order Laurales, together with
the Lauraceae, Gomortegaceae, Hernandiaceae, and Myristi-
caceae, thus supporting the treatment of Engler and Prantl,
Rendle (1925) pointed to its relation to the Magnoliaceae on
the one hand and the Lauraceae on the other, while Johnson
(1931) emphasized its similarity to the Rosaceae and the
Calycanthaceae, as well as to the Berberidaceae and the
Lauraceae. Concerning the affinity of the Monimiaceae
to the Magnoliaceae, Rendle says: “The structure of the
flowers suggests Magnoliaceae with a concave floral axis, in
which the numerous stamens and free carpels are depressed.
The small embryo embedded in a copious endosperm also re-
calls Magnoliaceae, but the biologicafchamcrer of the flowers
—inconspicuous and generally asexual—is very different.”
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noticeably thicker-walled fibers; in Bracteantbus and Siparuna
(in part) the flattened fibers are supplemented by more or
less broken parenchyma lines or diffuse parenchyma strands.

Wood parenchyma indiscernible in all genera studied,
except Bracteantbus, with definite, closely spaced, more or less
regular, metatracheal bands, readily visible to unaided eye,
and Siparuna (in part) with broken closely spaced lines, in-
visible without hand lens.

Pores invisible without lens and sometimes indistinct with
it; mostly open; rather few to very numerous, mostly moder-
ately abundant, rather regularly distributed; solitary or in
multiples of 2 or 3, or at times more, except in Siparuna (in
part) where they commonly occur in radial multiples up to 8
to 12 or more and are often disposed in long radial series
with other pores and pore groups.

Rays. In Monimioideae (Hedycarya, Kibara, Matthaea,
Mollinedia, Peumus, and Tambourissa) mostly relatively wide
and high; on cross section, the larger ones usually considerably
lighter than ground mass, few to moderately numerous,
mostly somewhat more than a pore’s width apart, and gener-
ally straight and uniform; not especially prominent on tan-
gential surface, because of lack of color contrast with ground
mass. Heterogeneous character of rays readily visible on split
radial surface under a 10¢lens; in Kibara, and to lesser degree
in Tambourissa, prevailing squarish cells also visible on cross
section.

In Atherospermoideae (Daphnandra, Laurelia, Athero-
sperma, Doryphora, Siparuna, and Bracteantbus) rays narrow
and very low to low (frequently high in Siparuna), with little
or no color contrast with background; numerous, uniformly
distributed, straight, variable from indistinct to distinct to
unaided eye on cross section, fairly distinct on radial; scarcely
visible even with lens on tangential surface of most specimens.

MiNUTE ANATOMY

Vessels, as seen on cross section (pores), irregularly rounded
or oval to more often definitely angular (irregularly polygonal)
in outline when solitary; decidedly compressed, witE common
walls of contact very definitely flattened, in the multiples.
Solitary pores very small to small, or occasionally moderate-




TROPICAL WOODS
asurements).?  Distribution
P attern, except for distin
f solitary pores ;1_mi pore groups in certa
ome specimens somewhat small
- growth rings. Abundant
najorit specimens investigate

\;.'-\' numerous (20 to 100+ po
. in Kibara (in part) and 9@
20 per sq. mmH

-, where t

with sma

ATONS | Iucd throughout this
vidual elements of the wood

sq. mm.). Wallsiy

-iably narrower than fi

hort to extremely long, but m()stly w‘i-ﬁ__
' ccasionally to commonly Wi

.¢ mm. No spiral thickenis
hey are fine bu
slightly to wer

tes
11
|

ller angle of incli

ter
e

forations. Perforas
to exclusively multipless

1Ze ..-,-‘:b:ro;permi;
), Martbaea, Mol

ly anastomosed OF

outstanding in Siparun ]
[P. & E.] DC., §. cervicorniss
y or almost exclusively scalari-
coarse and regular bars (8
s Hemsl,, §. pauciﬂﬂﬁ.’;
imba standl., 8. thecaphora
- 8. Williamsii Macbr.); more or 1688 08
tes :||.:\u observed in all specimens eX=
3, O, cervicornis, S, ufmrﬂ.‘gutﬂ:;ﬂ o I

section to the abundnnﬁﬁ
are those proposed DY

No. 39 TROPICAL WOODS 29

Intervascular pit-pairs of two types: (4) Rather small to

large, and transitional from opposite to scalariform, W’Ith
distinctly scalariform arrangement usually predominating
(Atberosperma, Dapbnandra, Doryphora, Hedycarya, Kibara,
Laurelia, Matthaea, Mollinedia, Tambourissa). Apertures
slit-like, extending horizontally to, or almost to, the slightly
to decidedly elongated border outlines; pits not crowded
axially in most species. (¢) Small to medium or rather large
and distinctly alternate in arrangement, numerous and some-
what crowded in most cases (Peumus, Bracteantbus, Siparuna).
Apertures slit-like or narrow lenticular, extending horizontally
(at times obliquely) to, or almost to, the rounded or slightly
oval (sometimes polygonal, due to crowding) border outlines;
in some specimens of Siparuna apertures at times oblique,
definitely included, and crossed. (It will be noted that alter-
nate intervascular pitting is characteristic of the genera with

“simple perforations.)

Pits to ray cells simple or partially to completely bordered;

of two rather distinct types: () Large and radially elongated

(elliptical) and usually in definite scalariform arrangement,

‘with apertures in completely bordered pits generally conform-

ing in shape to border outlines (Plate I1I); (4) relatively
small and generally similar to the small intervascular pit-pairs
noted in Peumus, Bracteantbus, and Siparuna, although
having a more or less distinct tendency to opposite arrange-
ment; pits of intermediate and variable size and outline are
of common occurrence in the genera characterized by simple
perforations.

The two distinctive types of pitting usually occur in the same wood, at
times in the same cell, but the scalariform type is characteristic of the genera
having scalariform perforation plates. In Dorypbora Sassafras, distinctly
scalariform pitting is associated, for the most part, with vessels having sca-
lariform perforation plates, and small, irregular pits with members having
perforations replaced by pitted areas. In some specimens of Siparuna (S,
bifida, S. cervicornis, S. guianensis, S. Poeppigit), vessel-ray pitting is pre-
dominantly and more or less distinctly unilaterally compound, two to six or
more small and distinctly bordered vessel pits being subtended by a single
elongated ray pit; occasional unilaterdlly compound pitting was noted in
some of the other genera,

Vessels without contents in most of the woods examined,
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this investigation support the findings of Solereder (1g08), as regards the
pitting and septation of the fibers.

Isolated fibers (macerated material) variable in length, even
in same wood (maximum range from very short to very long),
‘but mostly within range of short to long, predominantly

ong; fairly regular in outline, tapering gradually from indefi-
te and somewhat enlarged median portions to fairly sharp
ends.
. Wood parenchyma usually sparingly developed and pre-
dominantly of diffuse type, occurring as isolated strands
ong the wood fibers; sometimes, especially in Peumus,
dycarya, Kibara, Matthaea, Mollinedia, and Tambourissa,
h a slight paratracheal tendency; in Bracteantbus and
aruna also definitely metatracheal.
In Bracteantbus, parenchyma is abundantly developed in
ell-defined, rather regularly and closely spaced bands, 1 to
mostly 2 to 4, cells wide; these bands are fairly continuous
nd frequently contact the pores, although rarely definitely
bracing them (Plate II, 2). In Siparuna, it is rather well
eloped, often forming numerous, short, broken, irregular,
seriate lines (Plate II, 1).
Rays, on cross section, rather regularly distributed (spaced
1 to 14, mostly not over 6, fiber rows, or from slightly less to
decidedly more than a pore’s width apart), and usually ex-
iting little or no deformation in contact with pores and
pore groups; on tangential section, 1 to 15, mostly 4 to 1o,
per mm., and generally different in width in the two sub-
families.
In the Atherospermoideae the rays range from very fine to usually not
more than moderately broad (up to about c.09 mm.), and 1 to 3 or 4, infre-
quently locally 5 or 6, cells wide (Plate 1V, 1). In a few cases they measure
somewhat wider, e.g., in Bracteantbus (up to 0.13 mm.) and some specimens
of Siparuma (0.11 mm.), but the width in cells does not exceed 6 and is dom-
inantly 2 to 4. In one of the two available specimens of Dorypbora Sassafras
(Yale No. 16126) the rays are up to 7, occasionally locally 8, cells wide, with
the wider ones predominating. Rays in this tribe show a vertical range from
extremely low to low, or in Siparuna to high or very high. Uniseriate rays do
not exceed 8 ta 15 cells high, except in some specimens of Siparuna, in which
the maximum height noted was about 25 cells; wider rays attain maximum
heights ranging from 30to 75 cells.
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distinct from the other woods, owing to the presence of oil cells
in their rays.

1. Rays predominantly wide and high (low in Peumus); mmfimum wx_dth
ranging from 7 to 16 cells; many cells in height. Ol cells :.:ntlrcl}' lacking.
Wood parenchyma diffuse and weakly paratracheal. Wood fibers pre-
dominantly to entirely septate. Pores solitary or in multiples of 2to 4, or
BEEIMES SOT L.\ vveeias i deia v badi e clisr ne i eis e . MONIMIOIDEAE.

A. Vessel perforations exclusively simple. Vessel walls with fine but
distinct spiral thickenings. Intervascular pitting alternate. V essel-
ray pit-pairs somewhat variable in size and shape, and more or less
opposite; pitting rarely scalariform. Pores and pore groups numer-
ous (18 to 45 per sq. mm.). Fiber pits simple. Rays rather weakly
heterogeneous; width up to 7 or 8 cells (0.14 mm.), chiefly 4 to 6
P | Y e S o A GO Peumus boldus.

. Vessel perforation plates exclusively scalariform, chiefly with 10 to
many bars. Walls not spirally thickened. Intervascular pitting
scalariform, or transitional to opposite, Vessel-ray pitting typically
distinctly scalariform. Pores moderately to very numerous (10 to 83

per sq. mm.), Fiber pits simple (Hedycarya) to bordered (Mol-
Jinedia). Rays distinctly heterogeneous; up to 7 or 8 to 16 cells wide

in individual genera Hedycarya

3 angustifolia, Mollinedia, Matthaea sancta, Kibara, Tambourissa.
. Rays predominantly narrow, usually not more than 1 to 3 or 4 cells,
infrequently locally 5 or 6 cells (0.09 mm.), wide (up to 7 or 8 cells in one
specimen of Dorypbora); low, except in Siparuna; distinctly herero-
BONEOUS. .. .. ovsie st ibmsmeinienannstaneaensd ATHEROSPERMOIDEAE.

A. Wood parenchyma metatracheal. Septate fibers absent. Intervascu-
lar pitting alternate. Oil cells entirely lacking.

1. Metatracheal parenchymain definite bands, 1 to 6, mostly 2 to
4, cells wide. Pores solitary or about as often in radial groups
of 2 to 4, rarely 5 or 6; few to moderately few (2 to 8 per sq.
mm.). Perforations exclusively simple, or practically so.
Vessel-ray pitting variable in size, outline, and distribution,
but at times rather distinctly scalariform; occasionally uni-
lﬁt:rall_\' compound. Wood fibers extremely thick-walled; pits
simple. Rays 1 to 4, mostly 3 or 4, cells wide (up to 0.13
mm., but mostly less than 0.08 mm.); uniseriate, 1 to g cells
high ; Bracteantbus glycycarpus.

g Met;}trachcal parem%hyma in short, broken, irregular, uniseri-
ate lines. Pore multiples seldom of more than 2 or 3 cells in
some species, in others radial groups of 8 to 12 are common;
moderaly o vy numcios (1 10 58 s, ), mosly
nantly simpi-c to alr-:ms.t e:{l'-ll?;?\'n{]“" VRSl peedom,
S ¢ ely multiple, the latter mostly
with less than 10 bars; reticulate plates frequent to rare in all
specimens. Vessel-ray pitting usually distinctly scalariform in
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simple perforations, spiral thickenings on the vessel walls,
alternate intervascular pitting, and variable (seldom scalari-
form) vessel-ray pitting are features not duplicated in Hedy-
carya or the other investigated members of the subfamily
Monimioideae. The structure of the wood would indicate that,
if it is correctly included in the Monimioideae, Peumus should
at least be placed in a tribe separate from those established
by Perkins and Gilg.

Likewise Siparuna and Bracteanthus are anatomically dis-
tinct from the other Monimiaceae of both tribes, although
they possess certain features in common with Peumus. The
presence of metatracheal parenchyma, although it differs in
the two genera under consideration, the absence of septate
fibers, the alternate intervascular pitting, and the exclusive
(Bracteantbus) or partial (Siparuna) occurrence of simple
perforations are all departures from the prevailing structure
in the family. The opinion of Ducke (1930) as to the close

relationship between Bracteantbus and Siparuna is definitely
the structure of the borne out in the wood structure. Since no specimens of
ndicates a very i _'.f-’r Glossocalyx are available, it has not been possible to determine
cteantbus are exclu whether or not the structure of the two investigated genera is
cture of the wood typical of the entire tribe Siparuneae.
of the rays; il n some respects Siparuna seems transitional between the
ar-cut. These groups'@ extremes of structure of the family, represented by
1 such significant fes feantbus on the one hand and the other members of the
ze, number, and AtEER famg!y étheros;?ermmdeae on the. other. !ts wood paren-
intervascular and wesssl ma is dlsposefi in short, broken Ilne:s, which may be con-
od fibers; type of wood par °d intermediate between the definite bands of Bractearn-
> %) - s and the typical diffuse parenchyma of the other genera;
its vessel perforations are variable from predominantly simple
\Bracteantbus type)toalmost exclusively multiple(scalariform);
the vessel-ray pitting is variable, being unilaterally compound
in certain species and definitely scalariform in others; and,
finally, the wood fibers range from extremely thick-walled
(as in Bracteanthus) to thin-walled.

Hobein (1889) first noted the anatomical distinction be-
‘tween the members of the subfamily Monimioideae and those
of the Atherospermoideae, based on the width of the primary
rays. He determined that the rays were broad in the Moni-
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has been made to enumerate the points of similarity and
distinction.s

MYRISTICACEAE

While the woods of Monimiaceae can be definitely separated
from those of the Myristicaceae, on the basis of the tannin-
iferous tubes and definite paratracheal parenchyma which
characterize the latter, they have important anatomical
characteristics in common. The myristicaceous woods are
like Hedycarya, Kibara, Mollinedia, Matthaea and Tambour-
issa in a number of significant features, and their resemblance
to Atherosperma, Dapbnandra, Doryphora, and Laurelia is
even more marked, because of the greater similarity in ray
widths and occurrence of oil cells in Daphbnandra and Dory-
phora. The closest resemblance appears in some of the investi-
gated species of Siparuna. Bracteantbus and Peumus show
perhaps the least anatomical similarity to the Myristicaceae,
but even in these genera there are points of likeness which
cannot be entirely disregarded.

LAURACEAE

Although the Monimiaceae, in general, bear less resem-
blance to the Lauraceae than to the Myristicaceae, the woods
of the two families under consideration have a number of
features in common. Of the moni'?ﬁf“m-“’ il Pﬂm'f“-'
shows the most striking similarity to fh‘_"_l“‘_m’lﬁ;' except 0;-
the type of wood parenchyma and th"" JUERECE Ol absc(;! @ ot
oil cells and spiral markings on the VGB_S.Cl walls, 'th';‘rl:e :'tr':;_
appear to be any major differences between "h{"l:' bere foin
ture of Bracteanthus also Pafands,th%t of .th'e AR is less
noticeable degree, while the.sﬂ?‘d“ﬂ_ty o S‘Pm},ma 5
marked. As was the CaS_C-"Wi'Fh the Numegfs’ ft m{)m]}:
Daphbnandra, Doryphora, and Ld“-’:‘h-a’ oLt i ls‘ihan are
Atherospermoideae are more n-eﬁr_ly-_l_.l}\‘sﬁ_'she_' 3u$asmhwi15a
Hedycarya, Kibara, Matthaed, Mollinedia an
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The greatest anatomical similarity is found between the
Magnoliaceae and the genera Atherosperma, Dapbnandra
Doryphora, and Laurelia, all of which agree fairly well with
the Magnolias in the majority of important features; how-
ever, there are also a number of significant structural char-
acteristics in common with Bracteantbus, Siparuna, and the
wide-rayed Hedycarya, Kibara, Matthaea, Mollinedia, and
Tambourissa. Except for a few features, such as the presence
of spirals on the vessel walls and the type of ray, Pewmus has
little in common with the Magnoliaceae. '

SCHIZANDRACEAE

The woods of the Schizandraceae and the Magnoliaceae
bear a remarkable similarity to each other. Consequently the
preceding comparisons between the Monimiaceae and the
Magnolias may be considered to apply to the Monimiaceae
and the Schizandraceae. 4
CANELLACEAE

The Canellaceae are distinct from :heMonumaceae in so
many significant features, including density of wood, char-
acter of vessel-ray and fiber pitting, and type of ray, that
little or no relationship can be inferred. '

CALYCANTHACEAET i L

The only available wood specimens of th”f"m'jﬁe(ncsdy %
tanthus spp.) are too small to yi d reliable data as to :gi
which appears to be intermediate. Growth ﬁngsdcmmﬂ-
by definitely flattened wood fibers. Bt Lo

Pores diffuse; solitary or more thla?i:i.l‘.?.“l‘?uy: 'dlln.lt:‘.%ﬁ pi_g;.pai::

Farely more. Perforations exclusively ll.l!; f Tille | by fine but
d_cim':r;,-l_v alternate. Pits toray &mﬂma& m&m%gm. not

distince spirals. Wood fibers with distinetly to : ik akl

i CURTREE T diase er weakly

septate. Wood parenchyma poorly develope md:ih?“t es and

Paratracheal, tending to form broken sheaths, ; Je: rather distinctly hetero-
L"J“‘ groups. Rays 1 to 2, occasionally 3 cells wide; il i

Cheous,

0 L ulycanthaceac
' The characteristic features dmwﬂﬂwxdﬁmy
“nd the Urticaceae are summarized here, since the i ious paper, Garratt
of the woods of these families was notincludedin the prev '

(h}j:;:,‘

X LS
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haceae have very few anatomical featu
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eat mliﬂl“lt\ of mnmmlaceous ;

nship, if any cs{mtt‘., is remote. Onl}r

d Siparuna is there sufficient
ceae to indicate possible, alth

ACEAE 7

r at times relatively large

1_‘»':'::3_1,(: A:.:‘/mrz 'rfo/{medfd,' :
ie subfa;

“"‘”P;JU

lerately hard and heavy.
. Growth rings appar
- specimens, definite in ot

I multiples.of 2 or 3, orra
ely simple. Intervasculas
bution, but mostly alternat
orm in others. Wood fibers$
septate in most cases. W
tore or less broken sheaths;
s uniseriate, or much
re); rather weakly to/mer

iry xylem of the Urticaceal
it of fr:fmm the two gr
:I'm in common that a de

¢ resemblance of Bracte
ceae 1s decidedly less mark
> genera are very distinet

nily '\‘[ommloldeae:
ra, and Laurelia, of
2 unified wood structus

» haye
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On the other hand, Peumus, o x
Bracteantbus and S:panm‘ , of
readily separable from the other ir

more or less marked d"&f‘ from one #another In fact the
structure of the wood indicates that Pﬂumm, if it is correctly
assigned to the subfamily Mor ld be-_placed ina
tribe separate from those establis}
Siparuna and Bracteanth ire '
other examined represents _
spermoideae. Significant diﬁ'mnm als
plant parts of these two genera, w v becn segregated in
the tribe Siparuneae by Perkins . No specimens of
Glossacalyx, the third genus included in this tribe, were avail-
able for study.

As first pointed out by Hobein (1889), the woods of the
two established subfamilies can be rather 6*‘!5111!3,1_ dlstm-
guished on the basis of ray :
mioideae are characterized by 3’ wh
broad, those of the Athemspermm
T't\rs

Oil (secretory) cells are of sp
Daphnandra micranthba and Dor
to eight the number of familie
reported in either the wood |
the other families being the
nandiaceae, Magnoliaceae, Sct
Canellaceae.
Rather unusual features _'

e sub zumly Athero-
occur in the other

ormal sca fi b
oration plates are occasiai!ﬂllff& ﬁaﬂu&ﬂy replaced §
special pitted areas. 2 i taxono-

l"hu"i is considerable di ‘hs ""Mﬁﬁdeumt
Mists as to affinities of the indicated in. the struc-
relationship with any other famil which the Monimiaceae
ture of the wood, Of the W it a,ﬁmt}' appears
ave been considered as relatec the gréﬁtﬁ
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ubli’.LlAlT:Ie No. 1go41). Cross section showing

No. 1. Siparuna guianensis A oy parenchyit'li_

arrangement and distribution of pores and characteri
pattern, X gb.

No. 2. Bracteantbus glycycarpus Ducke (Yale No. 20700). Cross section

showing pore arrangement, parenchyma pattern, and thick-walled wood

h gh,
a3 Prate 11

: ! .
No. 1. Dapbnandra micrantba Benth. (Yale No. 19345}:rﬂadla} scil:t;:ﬂ
showing il cell, heterogeneous character of ray, and scalariform vesscl-ray :

neting. X 164, A : , . ’
] No. 2. Laurelia aromatica Juss, (Yale ?\-o.‘:-;.,,m. R?daal sccnonn\izh??mg
heterogeneous ray (composed entirely of squarish to upright cells), scalariform

vessel-ray pitting, and definitely bordered fiber and fiber-ray pitting, X 164+ .

Prate IV ! X
No, 1. Dapbnandra micrantba Benth. (Yale No, Iggﬁ\._’l’ar!g.cmlq] secnor;
showing narrow rays. Scalariform intervascular pitting is visible in vesse
wall shown on extreme left. X 56. ) .
No. 2. Kibara macropbylla Benth. (Yale No, 20060). Tangcnn.al section
showing typical wide rays. A number of septate wood fibers are visible in the
lower center of the illustration. X 56.

CURRENT LITERATURE

Ebano, arellano o palo colorado, amapas, tecomate ayele o
guaje cirial, guayacdn, haba. By Jests GonzALez Or-
TEGA. Boletin de Pro-Cultura Regional (Mazatlén, Mexico)

1: 717

: 33: 3-125 2 pls.; March 1934.

There are published descriptions of the following species of
Sinaloa trees, with notes regarding their distribution, rate of
growth, and other details: Caesalpinia scleracarpa Standl.,
vernacular name Ebano; C. plaryloba Wats,, Arellano, Palo
Colorado; Talebuia Palmers Rose, T. chrysantba (Jacq.)
Nichols., and 7. pentapbylla Hemsl., all known by the name
Amapa; Crescentia alata HB.K., Tecomate Ayele Guaje
Cirial; Guasacum Coulteri Gray and G. Palmeri Vail’ Guay-
acdn; Hura polyandra Baill., Haba , {

British Honduras, Report of the Forest T -
iad el e o R rust for the bien

: 31st, 1933. By |. B.
Belize, 1934. PP' 22; 8 x 13 » 1033 }'J B. Kinvtocn.

Y

" The increasing depression in the trade of the Colony made

45
TROPICAL WOODS i
rative during the period under review

€

: “oicultural works,
econom%rturgtp carly decided that funterd;:i‘:)lrf:;nued and all
I.‘f_‘)rest k f 'tal was to € . The

= > ~-up o CaPl ? . bas‘ls_
with its lTegrio;lacgd on a care-and-maintenance
reserves

lied to the further-
ergies of the department WEre thenlgilzztion and marketing
Zﬁceg"f the reacattE S HE t];ne ex’Ew to taking prompt ad-
of the secondary timbers o ﬂde when the present de-
3 f the recovery of world tra ey e
vantage of - ki his been made posst e Y
sression lifts. This researc! = W is devoted to the in-
Colonial Development Fund rant{ s b e
vestigation of the forest resourTes o B o ler
arSIR af gro}:gtolg:i}:lece:slségborough. It continues the
test or promlsc 0. tes ed .forest olic and pro__
methodical working O ity of (e whale of the
:;;lie;ez. sit)z:?f éiﬁsgcthe present period of financial stringency.
“Until the Colonial Development Fund Gran:l w:.s ggglésé
approved, preliminary reconnaissances were éna T) (o} s
the area in which resources survey should first be star -
Demarcation work on the Indian reserves was completed an
later tied into the recently completed trigonometrical survey
of the southern half of the Colony. Perhaps the greatest
achievement during this period was the compilation of a vege-
tation map in May 1932, in which the main forest divisions
are shown over 85 per cent of the area of the mainland, the
greater part of the remaining 15 per cent being in the unex-
plored, and at present inaccessible, Maya Mountains, where
the forest is without doubt chiefly the advanced type of high
rain forest with mountain forest on the siliceous rock forma.
tions and on the ridges above the limit of Cohune, which with
1ts associates forms the climatic climax of the Colony.”
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Risultati della Spedizione Biologica Austriaca in Costa-rica

?:?}:930 (Rac;olif botaniche—Terza parte). By Giorcro

ODONTIS, 11 1 :

A :.s rchivio Botanico 1o: 25-51; pls. 1, 2; Forly,
ar;ﬂ::ﬁnggft}llle woody lants described as new from Costa Rica
-5 CE';‘ b?;;fg;f éb;f” CCztg.fodz:m:'i Trel,, P, negritosense

5 a Lul.,, E. pglod
&lobosa Porsch & Cuf,;
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Cufodontia stegomeris Woodson, a new genus o kil

H a {econd species of the genus being described from P
' "0 Guatemala; Cordia Fobnstoni Cufj Tournefortia poa
Cuf.; also new species in Brackistus and Streblacantbus.

A monograph of the genus Aegiphila. By HaroLp Nors |
MoLoeNkE. Brittonia (Lankester, Pa.) 1: 245-477; Apnk
1934, . |
Aegipbila, of the Verbenaceae, consists of shrubs and tr

| ranging from Mexico and the West Indies southward thro

tropical South America. There are listed 125 species, for
are provided keys, descriptions, synonymy, citation of speci
mens, and miscellaneous notes.

“ Die Gattung Astronium. By Fr. Matrick. Notizblatt Bot.
Gart, Berlin-Dablem 11: 110: gg1-1012, Berlin-Dahlem -
Jan. 20, 1934. .[‘
The genus_/a'.rfronium, of the Anacardiaceae, consists-cf ._
trees, some of which attain a large size and are an importan! -lj.
source of lumber. They range from southern Mexico and the
West [ndies to Bolivia and Argentina. The author recogni es
12 species, m_rh various varieties, and provides a key for their
} separation. Vernacular names are reported for some of the
§ species, as follows: A. obliguum Griseb., Yoke (Trinidad); 4.
{{drufl Engl., Ubatio (Brazil), Urundey-it4, Urundejv-p,
rundey-pard (Paraguay): 4 graveolens Jacq., G |
_ L = avaylsy 4. 4 . ateado,
Diomate, Y omate, Gusanero, Tibigaro {Venegucl(i)’ Gusa,ns:;
(Colombia), /{”'TU_ (Panama), Ronrén (Salvador) i”a.lo Obero’ p
(Honduras), Copaiva (Oaxaca), Palo de Cera, Palo de Culebra
(-(’”“”“?'f’-’i A. graveolens, var. Planchonianum Engl Gongalo :
Alves, Gongalo, Gonzales (Brazil), Quebraha Bl-y ONCHo
Ousbracho (Colonits /> uebrahacha, Diomate,
0 \olombia)s A, fraxinifolium S hott, Gonga

Aratanha, Aroeira Gonealei chott, Gongalo,
Mashe. O sueiro Branco (Brazil), Almendro
& dC (.I, L_[lchl B]anm (Bolwia) Q b h > : P I:
' A. Le Cointes Ducke, Muj Syt aCha'(COIOmblg};’
» oL racoatiara, Muiraquatiara (Brazil);

A. macrocalys B .
Jaid (Alle:{: ngl., ira do Mucnry (Brazil s A. uruni

_ ) Engl, Aroe radil); A, ury
(.uchi, SDtDCOlO (gﬁii:&:{mun’ Ub.atan, Chlba._ta-n (Brmll AN

’ , U . _ )
A e o e, Ui

u',':j

Gardneri and A’ .
p. C. STANDLEY.

palmae neogeae. V..
Berlin-Dablem 111 11
1934- N
Among the new

are: Brabea

Schippii, British

mouth of the

calyx, Matto C

upper Rio Negro,

insignis (Mart.) -

Wallisii (Huber)

Colombia, Mar:

Beitrdge zur Kenn
By HERMANN
lem 11: 1103
New South

Abatia, Banara,

lished in vario
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present article is simply to conyey:a _fcw I o1
conditions encountered in this little visited par of the
“Any good map will show the main details of the
under consideration, but the exact course of thel
hetween British Guiana and Brazil was only de
international boundary commissions at work du ng
The territories to be allotted to each of the three g
s of British Guiana, Venezuela, and Brazil are!
y by watersheds of the Essequibo, Orinoce, and®A
ormer British boundary with Brazil in thisa
r Cotinga, but the present boundary 1s'co
east, on the Ireng. Mount Roraima, wellin
ans ‘Father of the Waters," since it sends}

Fitish, Lals :
it savannah district of British Guiana i8
by the Rupununi River, flowing north into the Ess'e_q" )
e Ireng and Takutu Rivers, flowing south into!
co, an important tributary of the Rio Negro=
m. The watershed between the Amazon and Es:
y 11 feet high in this district. The main savannah
300 feet above sea level, but it is divided into ano
n portion by the Kanuku Mountains:
cach their highest point in Iramikipang ¥
feet. They are largely covered by tropic_,_____-.',
-tation. :
= northwest, the foothills of the Pakaraima
. il!t.l- savannah, and the country rises in a8
rching its highest point at Mt. Roraima, whicll
I'he Pakaraima foothills are characterizet

o forest covers some of these hills, and rain
valleys. The Pakaraima Mountains are typ

andstone blocks, completely surrounded b

omparatively pleasant owing to the

Hry season of an almost continual wind
1 he
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inches. September to May is regarded as the dry season, the
remaining months being wet. In the dry season, the grass
dries up and there are extensive fires,

“The grass Trachypagan plumosus and the shrub Curatella
americam_x, locally known as the Sandpaper Tree, are the most
characteristic members of the savannah vegetation. Byrsonima
crassifolia and B. verbascifolia and a small Pacpalanthus are
constant associates of the above. Certain ‘islands” of raised
land are dominated by Cashew orchard. Lower areas, which
are liable to flooding during the wet season, are covered by a
mixed sedge vegetation. Definite hollows remain as lagoons or
swamps throughout the year. The flowers of the water

hyacinth are conspicuous on the lagoons. In the swampy
areas, the stately Aete Palms, Mauritia sp., are seen forming

éith‘_e_r islands of considerable size, or drawn-out belts follow-
ing the course of some creek. . . . The river fringes are
largely and typically composed of Inga spp.”

Observations on a journey from the mouth of the Amazon to
Mt. Roraima and down the cattle trail to Georgetown.
By J. G. Myers. Agricultural Fournal of British Guiana
(é’eorgetown) §: 2: 86-100; June 1934.

An interesting and instructive report embodying the
“miscellaneous impressions of a trayelling agricultural
ecologist.” The journey included a yisit to Boa Vista or Ford-
landia, the settlement on the Ford Rubber concession of ap-
proximately 4000 square miles on the Rio Tapajoz. .

“At the time of our first visit (1932) the company was buy-
ing all the timber from these contractors, delivered at rail
head by caterpillar tractors lent by the company. The logs
were carried to the settlement by the company’s railways and
used for fuel and for timber. They were handled by the largest
and most up-to-date saw mill in South America, Great logs,
four feet in diameter, were rolled off a railside pile, grappled
into a conveyor, subjected to a furious stream of water to
remove grit which might injure the saws, raised to the seconi
floor of the mill, and thrown bodily but with careful adjust-
ment into the shricking path gf a great bgpdsam, wluchhggt
them, with astonishing speed, into large thick planks. These
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passed through a succession of otht_ar saws, all op,er:c;c&ih bY F
previously untrained Brazilians, which ﬁpaily reduc it em |'
to usable and standard sizes. The capacity of the mill was i
25,000 board feet (1 sq. ft., 1 in. thick) per 8-hour day. There
was provision, if necessary, for two shifts, to run 16 hpurs. n

“The kind of timber received at the mill varied with theo

area from which forest was being cleared. For the first SiXSs
months of 1932 the chief timbers handled were as follows:
: 12,44 per ceftt‘ 8

Andiroba (Carapa puianensis)

Para-para (Facaranda copaia) 11.08 :: :. R
Castanheira (Bertholletia excelsa) 10. 42 TR LJ
Muiracoutiara (Astronium Lecointei) 8,29 .
Cedro (Cedrela sp.) 7o
Marupa (Simaruba amara) 7:3% 't :
Mauassaranduba (Mimusops Hubers) 7.06 1M1 .
Cumart (Dipteryx o 2,630 N
Guariuba [ Clarisi 2ceg ¢ AN

There were many others in small quantities, making a total of :
86 distinct species of timber trees received at the mull. Ins
addition, all those which had proved susceptible to borer of
any kind were left in the forest to be burned or used as fuel'in
the settlement (the power house burns only wood).

“Some of the timbers were seasoned in the open or under
tarpaulins. Others went to the great kilns, the only ones in
Hm::_h America, where individual treatment, arrived at by
considerable experimental work, was given to each. These
kilns had a capacity of 100,000 to 125,000 board feet. Heat
and humidity were very rigidly controlled and recorded by

struments with dials arranged along a tunnel cor-
h the whole series of kilns. One hundred sixty-five
ard feet of timber, cut to standard sizes, had up
time been exported (in one experimental cargo) to
market for the newer and less familiar kinds in the
['he bulk of the output was, however, so far used in the
building of the model settlement. On my second visit in 1933

a year later—I found lumbering operations had ceased, and
the great mill closed down. The trial shipment had not
5 velled well, the timber had arrived in poor condition, and
i A L

; ering the rail-

elaborg

lor beneat
thousand b
to that
T'..“.‘i. d

nort }] -
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i ent
way more and more EXpEnsive, had led to the abandonm
' bel »y
of the whole timber enterprise.

Notes on the Rubiaceae of Surinam. By C. E. ZB-dBf;EMf_
«amp. Recueil des Travaus Botaniques Néerianaass 31
248-308; 1934- SN
T4he ?)aper consists of critical notes and descriptions Oflf Itlﬁ;’;

species of Rubiaceae, preparatory to the trea:jT?ntF}J o

family which appeared in a recent issue of Pulle’s Flora o

Surinam. The genera Pagamea and Perama, placed by most

recent authors in the Rubiaceae, are treated in the Fla'ra in an

appendix to the family, it being the author’s belief that

Pagamea is more properly referable to the Loganiaceae, where

it was placed formerly. ;
Numerous new species are described, the woody plants in-

cluding species of Chimarrbis, Capirona, Gonzalagunia,

Chomelia, Ixora, Bellynkxia, Faramea, Coussarea, Mapouria,

Cephaclis, Psychotria, and Rudgea. The genus Psychotria, as

treated by most recent writers, is divided, Mapouria Aubl.,

Ronabea Aubl., Nonatelia Aubl., and Strempelia A. Rich. being

restored, and several segregates from the genus being estab-

lished: Naletonia, Notopleura, Chytropsia, Gamotopea, and

Petagamoa. These segregates probably merit generic status,

but it is doubtful whether the species of Psychotria, in the

bro;:cl sg_n:ie3 are sufficiently well known at p-resent to make

such a ~ e

other ge:l:;silcozegfetghaifsmmul?sfi:: Eﬁﬂf&i?fhﬁ o Pml")ai‘:;l.c e

consistently, genus is divided
This paper, like other recent Dutch

flora of Surinam, is of excent] i ]
: 3 ptionally high quality. It 1
{:.Liria;;;m}{:zbl? bec§1lse of the careful cu?‘nsider};tior:so};tgt;;::;
erican botanists i i
MR i sts, work which has k;\e;:ep;z(l:)?cillg
ishe

Buropean botanists who
recently upon tropical American plants.—P, C StANDLEY

publications upon the

l . -
. . - -

5 A rd, 1934. Pp, 487; 61 :
The distinguished director of Musel C;fnxmz:ﬁ;ll; P;*tes-
0 Parg,
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author of the well.known L’Amazonse Brésilienne (Par.is,
important single work extant on the physio-
. economics, and natural resources of
\dded a third volume to this work. Appro-
ras Uteis is published in Pard and in
antial, well printed volume, listing

JAlv under their vernacular names the most impor-
thousands of plants described from the Amazon

c£2

1922}, the most

reaphic k."[]'\fl. 1

oraf

Amazona

]“;:1\ _:II.“*-

priately, Arvores

ese, It 15 a subs

the thous
n. Scientific names are, of course, gi\'cn, but without
botanical descriptions except for brief indications of SPCCia.l
characteristics, \.-\n'ur'.'t'mu. }‘.-‘.'l,-lrc-rtics, and USES, whether as
food or for forage. for wood or other industrial raw material;
45 a source ":.\:I'llifk.‘ or as ornamentals. The scientific nomen-
clature 1n ]:ir:,,w- part has been checked and }_)T'l_lllght up to date
by Dr. Adolpho Ducke. Scientific synonymy has been largely

eliminated except where especially indicated by reason of long
current or recent usage, e.¢., in the case of the balata tree
Vanilkara bidentata (DC.) Chev. (Mimusops bidentata DC.)s
Only the scientific nomenclature of the ns has L:SL‘il[acd revi-

s a whole, but this ¢

|

letracts little from the usefulness of
Creod xa, .!i'...’n‘.",’.'i. 7 & 78 ;"'I.- r.r("'fh:-uf,"f:i b!'.i“ blfing
miliar than the names H'\:r‘_.. tea, Corozo, Pyreno-
| Taeniantbera, by which they must be .mppi.'mted
or 1n part. An index to the botanical genera cited

itates reference to the work. ¥
No one at all acquainted with the Amazon region will be
to) | at the large number of vernacular names of Tupi
ften in their nheéngatd form, as this

may be set down

rthography about which there is no agreement e.g
7 o - : . : i 3 Ealey
Cad-uass, Muira-piranga, Abati-mirim, etc., at times more

I[H'I or h\hl!dh’f_d \\-iii’ll l}“]'“-l{-’_iit“il_’, e.g., {.;I'iillla-

, Malva Y, i ;tluhazmhu, etc. What 1S, 11L‘I'i1;1}):,, -‘;Hi‘prising

the very large number of plainly Portuguese plant n:imes il;
rrent use in this vast, sparsely settled region where the
Indian language and tradition has so long bee

O1

seen such a large

More than 1850 species are included and prabably more
han twice as many vernacular names a

i ) : nd their synonyms,
cgional or otherwise. Well over a hun

dred of the species
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listed are the introduced plants usual in the American tropics,
fruit trees, food plants, and ornamentals of Old World origin
or from other regions of the American continent or islands.
Of the 1700-0dd native species more than 1000 are woody
plants, including some 200 shrubs and almost 100 palms and
perhaps half as many woody climbers. The remaining woody
species, more than 700, are trees that the author classifies as
small, medium, and large. Including with the latter the 60
designated as very large, the three groups are represented in
about equal numbers. The wood of almost 450 of them appears
to be sufficiently well known to receive at least a very brief

characterization.

Sixty Amazonian species are classed as very /arge trees. The
following list of these (and six others classed as large or very
large), compiled from M. Le Cointe’s work, should be of in-
terest to the readers of Tropical Woods.

Cueck List or THE Common Nases oF Larce Trees

Ailba

Amanoa
Amapd-rana
Angelica do Pard
Angelim

Angelim commum
Angelim falso
Angelim grande
Angelim pedra
Balata rosada

Balata verdadeira
Boloteiro

Breu jauaricica
Cad-xib
Cachaceiro
Cajti-assii

Capote

Castanha

Caucho macho
Cedro-rana

Cedro vermelho
Copahyba culgrana
Cumart

Aydendran permolle Nees
Amanoa guianensis Aubl,
Brosimum parinarioides Ducke
Dicorynia paraensis Benth.
Hymenolobium pulcherrimum
Ducke
Hymenolobium excelsum Ducke
Dinizia excelsa Ducke
Hymenolobium elatum Ducke
Hymenolobium petracum Ducke
Stderaxylon cyrtoboiryum Miq. and
8, resinifertm Ducke
Manilkara bidentata DC,
Bombax sp.
Protium icicariba DC.,
Cryptocarya guianensis Meissn.
Hortia excelsa Ducke
Anacardinm gigantewm Engl. and
A. Spruceanum Engl.
Sterculia speciosa Schum.
Bertholletia excelsa H.B.K.
Brosimum amplicoma Ducke
Cedrelinga catenacformis Ducke
Cedrela fissilis Vell.?
Copaifera glycycarpa Ducke
Coumarouna ferrea Ducke and €.
polypbylla (Hub.) Ducke

Lauraceae
Euphorbiaceac
Moraceae

Leguminosae

Leguminosae
Leguminosae
Leguminosae
Leguminosae
Leguminosae

Sapotaceae
Sapotaceae
Bombacaceae
Burseraceae
Lauraceae
Rutaceae

Anacardiaceae
Sterculiaceae
Lecythidaceae
Moraceae

Leguminosae

Meliaceae

Leguminosae
Leguminosae

T e
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na Baill.

Schomburghis Benth.

ra Hub.
ril L.

lia Hub.

1 Hub.

Warm.

sica Hub.

veelra  (Ducke) A.

{ M. Hubers (Ducke)

i5 Ducke
1; Benth.

a L.

Kritkovii  Smith, .
macrosperma Smith, and . tau
ary Berg

ar., C. mi-
. and . ritva

Parkia gip antocarpa Ducke and P.
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Euphorbiaceae
Leguminosae
Boraginaceae
Leguminosae
Leguminosae
Amygdalaceae
Vochysiaceae
Sapotaceae

Sapotaceie
Combretaceae
Leguminosae

Moraceae
Leguminosae
H‘.:! aceac
Bignoniaceae
Sapotaceae

Leguminosae

Leguminosae

Vochysiaceae
Bombacaceae

Sterculiaceae
Leguminosae
Leguminosae
Leguminosae

Leguminosae
Anacardiacene

Lecythidaceae

Lecythidaceae

Leguminosae
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The author’s well-known scientific qualifications, his long
residence in the region of which he writes and his exceptional
familiarity with its products, has enabled him to produce a
reference work of great merit. His Arvores e Plantas Uteis will
be appreciated for its usefulness not only in the Amazon
region and in Brazil, but also more widely by all who have an
interest in the botany of the American tropics.—B. E. Danr-
GREN, Field Museum of Natural History.

Beobachtungen aus brasilianischen Kiistenurwildern. (With
summary in English.) By Frieor. W. Fretse. Zeitschrift
Jiir Weliforstwirtschaft (Neudamm & Berlin) 1: 7: 417-438;
April 1934.

“As a result of personal obseryations, the author distin-
guishes between two regions of the virgin forest of Brazil, viz.,
one in the extreme S.W. of the State of Rio de Janeiro and
secondly the eastern slopes of the Serra dos Aymorés in the
State of Espirito Santo. . . . ¢

“In the State of Rio de Janeiro the southern slopes, with a
strong insolation and a heavy rainfall, exhibit a very energetic
decomposition of the litter. Erosion is strong. On the other
hand only slow decomposition was observed on the northern
slopes. Here hardly any erosion takes place. The decomposi-
tion of the litter—which is about 15,000 kg. per year and
hectare—is incomplete, the result being a humus layer of a
depth of several feet. The result of the weathering processes is
a moderately compact, fairly porous, well aerated soil with a
high capacity for holding moisture. :

“The investigated region of virgin forest in the State of
Espirito Santo is situated far from the traffic routes. The in-
Auence of human beings is here very negligible; 0.2 sq. km. or
0.2 per cent of the total area is cleared yearly, Up till 1888 the
virgin forest in the State of Rio de Janeiro was regularly sub-
ject to human influences. At the gresent time 28 5. km. of a
total area of 448 sq. km. are leased to Fharcoal manufacturers,

06 5q. km. are still undisturbed virgin forest, 66 sq, km. are
worked under principle of open-stand system, and 48 sq. km.

are being reforested.

“The determination of the stand quality, done by methods
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which are very primitive according to lim_'opea;l tcli:_:a]i, g‘l;c;ws
;mprr_aximatc!y 300 Timbcr-prmh:mng species, oh wS 1{:\( ié::
pear abundantly, and 20 very a_hundanr]_y. In the S. ‘:reg
o families, and in the Espirito Santo region 7 families form }915
ser cent of the composition of the stands. In both regions the
[ ecuminosae and Apocynaceae are dominant. .[})etalls about
the individual species and genera are given in _[ :{ble 1]
‘ o the climatic factors and their influence on
lant srowth. moisture plays the leading role, then comes
ht. and lastly heat. The author also gives more detailed
iculars about the claims of the individual species on mois-

“With regard

!
|
!

and soil.

“In order to determine the volume of the standing timber,
1 ¢ sample plots, each of the size of 1 ha., were laid out. The
results are represented by Table I1.

“Careful investigation was made about the processes of
receneration, namely after natural retrogression and land-
lides, which investigations proved to the author that in the
.ourse of the centuries a change of mixture of the trees re-
sulted in wholesale suppression of families and species. With
the natural retrogression, Table 111 gives more de-
nformation about the behavior of the most important
. Table 1V shows observations about the influence on
tity and quality by the age of the tree. Table V
eter, height, and volume increment of some species
ifforestation period of 24 years under medium site con-
and with careful tending of the cultures, therefore no
- about the growth relations in the \'lrgih forest, il

I'he above article represents the first endeavor to investi-

gate the natural rt1atit)ll:&h!}‘E: In two regions of virgin forest

w1

therefore makes no claim at perfection, this being the
luty of future generations.”

Os generos Cordia e Tournefortia (familia das Borragina~-
ceas). By A. C. Bravk. Boletim Mus. Nacional 8+ 13-47;
pls. 1, 23 Rio de Janeiro, 1932 (rec’d in 1934).

Keys are provided for separation of the 5o species of Cordia
and 17 of Tournefortia known to exist in Brazil. Under each
species are listed the specimens by which it is represented in
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the herbarium of the section of botany of the Museu Nacional
of Rio de Janeiro.

Uber die Gattung Asteranthos. By R. Kxurs, Notizblatt Bot.
Gart. Berlin-Dablem 11: 110: 1034-1036, Berlin-Dahlem,
Jan. 20, 1934.

In the Natiirlichen Pflanzenfamilien Niedenzu referred to
the Lecythidaceae three heterogeneous plant groups. The
Old World plants should be treated as a separate family,
Barringtoniaceae, while most of the American ones constitute
the true Lecythidaceae. The genus Asterantbos, of the Rio
Negro region of Brazil, has sufficient characters to constitute
another separate family, the Asteranthaceae.

A usina de creosotagem da Estrada de Ferro Central do
Brasil. By Pavro Ferreira pe Sovza. Rio de Janeiro,
1934. Pp. 255 634 x 974; 6 plates.

An account of the operation of a creosoting plant located
near the town of Juiz de Féra in the State of Minas Geraes
where crossties are given preservative treatment, mostly by
the Rueping process, for use on the Central Railway of Brazil.
The author, a trained forester, lists and briefly describes the
several kinds of suitable timbers and discusses the various
problems encountered in their utilization.

A zoologist in the pantanal of the upper Paraguay. By
James A. G. Rery. The Scientific Montbly (New York) 39:
20-39; July 1934.

“The Brazilian state of Matto Grosso ... has an area
about twice that of Texas or, to be exact, 532,683 square miles.
Few elevations within its borders reach as much as 3000 feet
above the sea, but what is lacking in contour diversity is made
up in other physiographic contrasts. To the northward we
have Amazonian forests, particularly along the stream courses,
passing into the ‘chapaddo’ and open forest country of the
plateau divide, succeeded southward by the vast, nearly level,
low river plain, elevated but slightly above the river, _and d“.r“
ing the rainy season, which extends from October to April,
and for several months thereafter, is almost entirely flooded
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ches to as much as six feet. This
country is the ‘pantanal’ of the Brazilian, in _general consz_st];
ing when dry of open grassy campo-like plains dotted wit
. ‘ is of tangled forest, known as capoes
(pronounced capons), and with riverine screens 0!' su"mlal:
ungle forest. Many shallow channels, callegi corixas
(coriches), filled with tall sedge and papyrus, wzpd through
the pantanal or spread out in broad sloughs. During the dry:
Season rain mav not fall for as much as three and a half
months, the campo grassland bakes dry, the grass sun-cures,
the corixas largely dry up, being merely water pockets and
not flowing stream courses, and many of the caapoes trees
become leafless. The native Borero Indian cattlemen then
burn off the dry grass, and the smoke of grass fires is muchin
ence. While the temperature may at times be high, the
and cold south winds,
blow for days at a
rature t‘lrop from 9','°

to a depth of from a few in

usually circular islanc

drv season 1s ‘winter' in the pantan:

the backwash of Argentine 'pamy
stretch; the writer has seen the temy
10° F. in ten hours,
‘The Rio Paraguay at Descal
two to three hundred yards wide, swif

. is a stream about
nd powerful in spite
feet) there, about
1any holes, some being
t deep at low stages of the water, although toward
nd of the dry season shoals often give trouble to the
draught river steamer, ich operates between
1 and the town of Sio le Cageres, some 70 miles
m from Descalvadoes. Caceres is an old settlement and
figured conspicuously in the past history, and the natural
istory, of Matto Grosso. In the past it was also called Villa
Maria, and is so quoted in some of the older scientific lit-
:::IIJ‘I{’.
“Some o miles or so down stream from Descalvados the
raguay breaks up into several channels which squirm and
twist through forest-bordered pantanal. . .,
“A hundred or more miles above Corumbi the various
hannels merge inti_J a nia:;p PH\’,'t:rfi:] stream, which flows
mong the eastern ridges of a rugged mountainous area. This
hft, rising out of the pantanal and the ghostly lakes of

of its low elevation (approxin

2 miles from the sea. The river
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Uberaba, Guiba, and Mandioré, stretches far off westward
into Bolivia. . .. The dry slopes show many candelabra
cacti (Cereus peruvianus), which are locally called L-'rumbel:)a
in Brazil, and are sometimes as tall as 45 feet, while the hill
slopes are also dotted with the pink and yellow flowers of the
Pelivas. We know little of these mountains or their animal
life. They have never been accurately surveyed and are char-
tered on the best Brazilian maps as just surpassing 300 meters
in elevation. With our plane we cleared the summit of one of
the higher peaks by about 200 feet and found its height was
approximately 4000 feet above the level of the Rio Paraguay.

“To return to the Paraguay at Descalvados, the surface of
the river generally bears E:ating islands or marginal fringes
of ‘camalotes’ (Eichbhornia and Pontederia), larger cousins of
the water-hyacinth of our southern states. These mats of
vegetation often solidly choke the channels of ox-bow cut-
offs which lead back from the main stream. Quiet shallow
pools or small lagoons with little or no current will shelter the
glorious ‘rainha dos lagos’ or queen of the lakes, a species
closely related to the Fictoria regia of more northern South
America.

“The dense fringe of jungly forest which borders the river
and for long distances forms a screen cutting off the hinter-
land, is made up of a large number of species of trees. This
forest, being more generally inundated during high water
than the drier caapoes, has a different fascies. It is what
might be called more truly tropical in the more frequent
palms, of which the Carandd Palm (Copernicia cerifera) is
the most abundant, while others are the Auasst (Orbignya
speciosa), the Burity Palm (Mauritia) and the great-leaved
Acury (Attalea), a near relative of the Central American
Corozo or Manaca Palm. Among the many other riverine
forest components may be mentioned great wild Figs or
Figueiras (Ficus), species of Cercopia, locally called Um-
baubeira, which is the Guarumo or Trumpet Tree of much of
Spanish America, the False Dragon’s Blood (Heliocarpus
americanus), and the Pao Santo (Bulnesia Sarmienti). The
fringe forest is often almost solidly mantled with a blanket of
vines, tying all into mounds or domes of green, as seen from
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6o
the stream. When the water is high all the land bearing the
riverine forest is inundated or at least but a few inches above

the flood. .

“The open pantanal of campo character is generul]y tree-
less. short.grassed, level, sometimes with an open grove-like
tree (CoVer of species of relatively low stature, most of which
become completely leafless by the end of the dry season.
noes are scattered like islands over the campo
ntanal, usually elevated a few feet above the
| thus generally dry most of the year, serving
y mammals during the flood time. They are
in outline, which is particularly pronounced
1al is seen from a plane, and rise quite sharply
rom the campo, with no definite transition area. The densely
i tree growth is made up of many kinds, most con=

F whicl . great-leaved Lixeira (Curatella

“ig (Ficus), several palms, the
ies of Inga, called Ingasinho,
nge type, of which the Cip6 de
7), with it ladder-like convolu-
ntion. On the few low, rocky hills
ntly isolated remnants of the
uth already mentioned—one finds a more
n, with candelabra cactus, low spiny
d the yellow and red flowered Petiva trees,
narella (Tecoma ochracea) and Peliva Roxa
ul trees in the dry season are mantled
golden yellow and purplish pink trumpet-
h then quite leafless. The wet swales of
ir standing water, are densely grown up
>, which has much the same cutting pro-
saw-grass. Often these areas occupy many
g every slight depression in the land. In the deepest
are dense eight-foot stands of papyrus. Many
ons are scattered over the pantanal, bearing great
malotes” and the ‘rainha dos lagos’ much as em-

nts of the more truly riverine sections. Until the middle
iry season the recurrent splashing of water, when
the corixas or shallow pools, 1s the regular aceo‘mpani-

I'he dense caa

-
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ment of pantanal travel in the saddle. This brief picture of the
major features of pantanal landscape will give a background
for comments on its more evident animal life.”

La estrqcmra histologica del lefio de ‘‘guayaibi,” Patagonula
americana L. (Boraginaceae). By Aucusto C, Scara.
Revista Sudamericana de Botanica (Montevideo) 1: 1: 1-7;
February 1934; § figs. '
Contains a description of the wood of the Guayaibi, long

known in Argentina as a valuable source of timber, but which

has been cut down so indiscriminately that it now faces ex-
termination. Sometimes confused with Guayabil of Salta

(Saccellium lanceolatum Humb. & Bonpl.), the species is also

known locally as Guayabi, Guayaibi moroti, Guayaibf blanco,

Guayaibird (Misiones), Guayubira (Corrientes), and Guaya-

bil (Salta, Jujuy). Owing to its toughness and flexibility the

wood is employed by the Indians of Misiones for their bows.

Two other species of Patagonula are recognized, namely

P. babiensis Moric. and P. Tweediana Miers.

Anatomy of the xylem of Pseudolarix. By Auax S. Peirce.
Botanical Gazette (Chicago) 95: 41 667-6775 text figs. 1-16;
June 1934: 4
A detailed description of the wood of Pseudolarix Kaempferi

(Lindl.) Gordon, a tree of eastern China, is followed by a

discussion of the affinities of the plant. “The anatomical

characters reveal that Pseudolarix occupies a relatively high

osition in the Abietineae. The anatomy, moreover, merges
with that of the Taxodineae in a number of features, indicat-
ing a general transition in this direction.”

Philippine experience in reforestation with ipil:ipi_l (Leu-
caena glauca) and its application to conditions in Kwang-
tung Province, China. By Rosert L. PENDLETON. Ln:rgnan
Science Fournal 133 23 211-224; plates 20-28; April 18,
1934- 14
“ Comparing the conditions in general in the Philippines

and Kwangtung, and after having seen the vng‘orops.gmwth of

Ipil-ipil in Mau-ming, Tungshan, and on the Lingnan Uni-



TROPICAL WOODS No. 39

versity Campus, Canton, it can be definitely stated that at
for the lowland and lower hill-slope cogonals of coastal
adapted, both for the production
is such a great consumption in the

lIl_ ast 1or

18 \\&”

Kwangtung this tre
i of which there

s and of which there is at present not an ade-
| for the primary control of the cogon and
asa first :-f-_-p'i.n '.}1:-'p-;‘.‘m;m::‘nt. afforestation of

Although in certain parts of Kwangtung re-
estation is carried on by planting the small pine seedlings
it directly in the closely pastured cogonals, yet it is certain

hat the use of |[‘i]-!]‘i| as 4 nurse crop would be ViELd advan-
ceous in the establishment of most sorts of forest trees.”
“With the decreasing world supply of tannin materials, and
much greater distance that tan-barks as compared with
| wood can profitably be transported t entral concentra-
n plants, one naturally thinks of the possibility of utilizing
ich might approximate
the same time pro-
n. Ipil-ipil bark
the extracts are
¢ a leather of
Camanchile
e Philippines also as
__-\'r\r;l_, has been re-
his purpose, as
< g EapiL y ions, and pro-
ge quantities of a most excellent tan-bark. Some
t -\r._a_l'l;'.\'u shown ._:;Q_njm-h as 25 per cent of tanning
ce in the bark of eight-year-old trees. A
b, £ B cigh old trees. A particular
antage of the Camanchile 1s th Ke [;\ﬂ_ip-]l it co 1 3
§ ) oppices
g the bark, replanting

t necessary to maintain the stand.”

- small lecuminous tree wl

lv valueless for tar

be very dark col
ry appearance for
Pitbecolobium dulce), known lo
Damortis in Ilocos, and as Cam:

red a very prom

grows rapidly under or

elv. Hence after cutting for harve

New or noteworthy trees from Micronesia. V. By Rydzd

KANERIRA, Botanical Mavazine 18 ¢
A fAviagazine As: 116-170: ]
1 . (-] . ¥ -
I'okyo, Febr. 1934. * o130, ﬁgs. 1=8s
['he paper 1s devoted to an ace 3
pPaper 15 ed to an a 1 .
( in account of the Pandanaceae of

Carobie o Matiann |
roline and Masianne Tsands, by U. Martell Ten
s of Pandanus and Freycinetia are enumerated. of which
: ]
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nine are described as new. P. ponapensis Martelli is known by
the local names Taip and Kipal in Ponape; P. patina Martelli
as Peat in the same island.

Progress report on forest administration in the Jammu &
Kashmir State for the Fasli year 1988-89, ending 31st
Assuj 1989 (16th October 1932). By P. H. CLUTTERBUCK.
Kashmir, Srinagar, 1933. Pp. 43; 7 x 934; ¢ plates.

~ In the chapter on “commercial development and research”

is the follow1_ng interesting note concerning Pohu, Parrotia

Faquemontania Dene., a large gregarious shrub or small tree

of common occurrence in many of the Deodar forests and a

serious enemy to their regeneration.

“Fifty green Pohu billets were sent to Dehra Dun to find
out the best method of seasoning them. The Forest Research
Institute experimented on these billets for six months and the
Forest Economist in his final report states that the effect of
the water-soaking is undoubtedly to reduce the amount of
degrade due to surface cracking and also to shorten the
period of drying. On the other hand this favorable influence is
offset by the loss in toughness due to soaking. In impact
bending the elastic limit in foot-pounds was found to be 25.9
for the unsoaked, and from 16.9 to 20,9 for the soaked speci-
mens. The Forest Economist, therefore, recommends that
air-seasoning should be resorted to without removal of the
bark and with the ends of the billets coated with rosin com-
posite. He estimates six months time for proper seasoning
when the final moisture contents will be from 10 to 12 per
cent. Interesting comparisons have also been made between
Pohu timber on the one hand and Hickory and foreign Ash on
the other, and they show that the strength of Pohu, though in
some instances intermediate between Ash and Hickory, has
the tendency to approach the latter to which it is in some
respects superior. The strength and elasticity of Pohu fit it
admirably for use as hammer handles. Acting on this advice
about 13,000 fresh billets have been cut for air seasoning.

““Besides tool handles, Pohu is now being used in the boot
and shoe industry. Sports and drum manufacturers at Sialkot
are also trying to use it as substitute for Hickory which is im-
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ported from America. Further experiments are going on and
it is hoped that in the near future a big market will be estab-
hich up to this time was used as fire-

lished for this timber w

wood only.
A comparative study of Indian species of Avicennia.
By K. Biswas. Notes Bot. Gard. Edinburgh 18: 1591663
'.'i. 2432403 .-\}w"ii 1G34. ¥
Of 22 species of Avicennia listed in Index Kewensis all ex-
nine have been reduced. Treatment of Indian Species has
been diverse among different authors, but cumulative evi-
dence shows that at least three occur in the region. The mor-
phology of their capsules and their germinatic n are discussed in
[ -_'.:I.'l., and a key is provided for the three, which are described
llustrated. 4. officinalis L., A. tomentosa Jacq., and A
H]:..‘l.'t'. common ;‘(ms:]u-.tn:s of the littoral forest, Eco=
nically they are of little importance. The very brittle wood
used chiefly for fuel and sometimes for house building: the

is employed for tanning.—P. C. StaxpLeY

Das leichteste Holz. By Eomuxp Graere. Umschau 38:
: 170-171; 1934; illustrated. . . -
spatbulata growing in the

ghbori ions of the Far Eas
Nt }\'-- L, ."1 K.l-ir-r (;;‘.-I\' -::"'|
licht wood is found unde

wced Caju Babu).
in the tree’s roots,
feet and usually are
WS in swampy land or
out 25 feet and a stem
stem joins the root there

often extend for a dista

[ :-:'1 I!'-'.'.'uih'hL'ti. }}‘L t
ng water and has a h
r of 6 to 10 inches. Whe

<5 4o : lameter of a 6-inch stem
e to 24 inches near the ground. The wood of ImeY:
about midway in composition | Jt.*}t of the-sHEle
: position between the rathe :
; ather hard

ced swelling so that the

m wood and the light, al i
; ) b ght, almost p'ﬂn' root .
1 » - - 14 . 3 4 . I‘ l{
wish \-.'Innr. _s:.:zm-v.'lmt like ivory in color Ur?“rtr :;m;'d by
. 111¢ el B ce vplvet 3 . : ) =
, and :uhﬁhkg velvet. It is so soft that it can st'i rag
| with a Anger nail, vet it i Y i s
; wlm 5 %‘I,T natl, yet it is used in plywood, trogical
CIg ) Wood 1_:.:-‘1 = A ;
o : sed, 70 gms.), life 2
Jation And etk s 16 gms.), reservers
1, and similar uses. If a block is comprsssed to &
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tenth of its normal size it will, upon release of

pand to about a fourth of its origﬁ'?al volume anI:ireissz;z’k:;-
may regain its full size, The specific gravity is from 0.06-0.08,
thus making it one of the lightest woods known. [According to
Kanehira it ranks second to Aeschynomene bispida of Cuba

sp. gr. 0.044. See Tropical Woods 37: §2.] Since volume is
a factor in shipping costs it is of interest that 100 English
pounds of the wood take about the space of a ship ton. Various
sizes are sold; the largest are limited in amount, but pieces 3-35
inches in diameter and about a foot long are common and

those 1-1.5 inches in diameter and 18-30 inches long are

plentiful.—Evoise GERRY, U. S. Forest Products Laboratory.

Notes on Malayan timbers. By H. E. Descy. The Malayan

Forester 3: 2: go-102; 2 plates; April 1934.

~“The accompanying notes and lens descriptions of the
timbers of four of our common jungle trees constitute the
first of a series of articles which it is h;Ped will be continued in
succeeding numbers of the Malayan Foresier.

“The botanical notes, vernacular names, distribution, and
habit are the work of Mr. Symington, and Dr. Buckley is
collaborating by supplying the chemical data. The section deal-
ing with importance and uses is of necessity in the nature of a
compilation but the writer is responsible for the tentative sug-
gestions as to possible new uses of the timbers described. . . .

“The scope of the work in hand is the preparation of a
book, in the nature of a ‘Forest Record,” which will bring to-
gether all the available data concerning the timbers of the
commoner jungle trees of the Malay Peninsula. The difficul-
ties to be overcome are partly financial, partly lack of material,
and partly the question of deciding just how detailed the in-
formation to be given should be. The object, which it is felt
should always be kept in view, is to present all useful data of
practical importance, collected on strictly scientific lines,
without swamping it with irrelevant detail, It is felt that much
more ground must be covered before deciding what is to be
regarded as relevant and what is not. The unavoidable delay
before such a project can be completed is thought to be suffi-
cient justification for publishing this series even though in

certain cases the data are incomplete.”
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The four timbers described are Merbau (Afzelia Bakeri
Prain. A. retusa Kurz, and A. bijuga A. Gray), Kempas
(Koompassia malaccensis Maing.), Tualang (K. excelsa
Taub. =K. parvifolia Prain), and Karanji (Dialium spp.).

Timber tests: Meranti rambai daun (Shorea acuminata
Dyer) and Melantai (Shorea macroptera Dyer). Tke Ma-
layan Forester 3: 2: 82-87; April 1934.
Its .sts made at the Timber Research Laboratories,
1, on small clear specimens in a green condition of two
f Shorea which, together with 8. leprosula, S. paroi=
dos, 8. Cu , and certain less common
se a group producing timber generally known
hroughout Malaya as Red Meranti. ““Actually the color of
each of these species varies from a light pink to moderately
dark red depending on the tree and the location of the timber
he tree. Meranti Bukit and Seraya are usually darker than
other species, which are indist guishable by color, whereas
antai is sometimes distinctly yellowish. There would
efore, be more justification for grouping these specie;
cording to similarity of strength ies rather than by color.
-. Sborea C.-'.r.".-‘:‘r‘;: f.hc:_':lj,'_ue and Skorea platy clados (Meranti
entially hill forms, the former being a distinctive
pge forests at :ll'.‘]T.l.'li'\.'k'. }l{;‘_'\\':_‘;_‘g] 1000 {t. to 3000

sea level, whereas the latter is :
’ s the latter is not so generally con-
ges and occurs between 2¢ ‘

ft. and 4000 ft. Shorea
st ot o) = 1T 1 2 e A
prosula (Meranti Tembaga) and Shorea parvifolia (Meranti
Qo rano oy i e : L 1 foed J
arang Punai) are usually found in lowland forest but may

14 1coa teet or e '} L I

0 1500 teet o1 more. Sborea acuminala {l\'leranti

_ ow hills and ridges, an
orea macroptera (Melantai) may be met between %‘ea}ievg
1 2500 ft. Meranti Tembaga and Melanta; 't!"(; tlhe most
and are found in
ukit. The other three

side the Malay Penin-

ambai Daun) is commonest on |

mmon and widely distributed species
Borneo and Sumatra, asalso is Meranti B

cies have not yet been recorded out

\ll the species can be worked easily either by machine or
o «
€ to attack by wood boring

ceur with a certain
W G : : ‘aln amount of
-rt rot or spongy wood surrounding the pith.”

id. They are all susceptibl
s and almost invariably o

-
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Changkol handles. By B, S. Mee. The Malayan Forester 3:
2: 75-80; April 1934.
An account of some practical tests of various species of
Malayan timbers for hoe handles.

Matérfa}xx pour la flora de la Nouvelle-Calédonie. XXXIV,
Revision des Myrtacées a fruit sec suivie de quelques
notes sur les Myrtacées a fruit charnu. By A. GuiLLau-

miN. Bull. Soc. Bot. France (Paris) 81: 3-17; 1934,

The dry-fruited Myrtaceae of New Caledonia belong to the
genera Tristania, Melaleuca, Spermolepis, Baeckea, Moorea,
Metrosideros, Callistemon, Xanthostemon, and Pleurocalyptus.
Keys are provided for separating the species of each genus,
and new species of trees and shrubs are described in the
genera Tristania, Metrosideros, Xantiostemon, and Syzygium.

A note on the wood structure of Acradenia Frankliniae Kipp.
By H. E. DapsweLL and AUDREY M. Eckersiey. Div. of
For. Prod. Reprint No. 15 from Fourn. Council for Sci. &
Ind. Research (Melbourne) 7: 1t 39-42; figs. 1-3; Febr.

1934

The single recorded species of the rutaceous genus Acradenia
is a small tree or a shrub, known as Wirewood or_W]:ute_ywood,
inhabiting gullies on the west coast of Tasmania, “Average-
sized trees grow to a diameter of 5 to 6 inches breast high,
while large trees are IO inches in diameter, with occasional
ones up to 15 inches. The total height of the tree varies from
25 to 40 feet, with usually 10 feet_ of bqle_ free from large
branches, but often covered with twig-like branches. The
crown is dense and compact. Small trees, up to 2 inches in
diameter, occur in dense thickets. The stems of fhe large trees
are usually fluted, but those of the average sized trees are
more or less round. No definite information as to sup lies of
¢his timber is available, since it s located in very roug forest
country not completely assessed. However, 1t has been esti-
mated that, in one area, approximately §00,000 SUpEr. feet in
the round are available. It is at present being milled, and it is
possible to obtain supplies for special purposes in Melbourne.
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Fine neue Oleaceen-Gattung der Comoren. By E. Knos-
LavcH. Notizblatt Bot. Gart. Berlin-Dablem 11: 110: 1032~
1033, Berlin-Dahlem, Jan. 20, 1934.
Comorantbus obconica is the type of a new genus of the
Oleaceae. related to Chionantbus, Linociera, and Haensantbus.

Lista das Leguminosas africanas, colhidas em Angola por
Carrisso e Mendongca (Iter Angolanum 1927), e Mario de
Castro, e em Mocambique por Gomes e Sousa e Pomba
Guerra. By E. G. BaAker. Bol. Sociedade Broteriana (Coim-
bra, Portugal) Sér, I1: 8: 102~1163 1933.

\n annotated list of Leguminosae occurring in Angola and
bique, with descriptions of seven new species and a
new genus (Carrissoa, related to Eriosema and Rbynchosia).
Most of the plants listed are herbs. Among the woody ones 18

icarinata, sp. nov., Angola, vernacular names
nd Mariapembe.

Moza

Remarques & propos de la forét équatoriale congolaise.
k. DE WiLDEMAN. Brussels, 1934. Pp. 120; 612 x 105 2

- AT T e =pBhash | 5
hensive, carefully prepared, documented account
vorobleme in t} . ; 1tl i
iblems in the Belgian Congo, with suggestions
on and conservation of the natural resources of
y- Much of ic report is applicable to other tropi-
and should be widely read.
ur la présence de deux espéces de Chlorophora (iroko) en
Alnque Occidentale Francaise. By A. AvusréviLLe. Rep
migue Appligue & d Agr. T?‘(z_pr'e',fz.-"r' (Paris) 14: 1523
1505 1 plate; April 1934.
addition to Chlorophora excelsa B. & H.f.. the better
nad more ol Tt | - “§2
d more widely distributed species, there is another
7 ..I 21 » 1 . "y ‘ - 4 !
,] A F.l‘}l_k\,, LT!lilt'l'Il]L_ to French Guinea and Ivory
t. The differences in the flowers. fruits
_ . owers, fruits, : say
bed and fgured. It appears Th‘:t h-rb‘ i 1‘-3”5? gk
DX AnE HEute pears that there are also differ-
n th woods, and the }'t:”{?“ [T’(}k{\ 1\ h(‘.‘“ﬂ'\'t(i to b{‘ the
excelsa, though the matter

of C. regia, the brown of C,
further n‘.\'cstlgatinn,
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Le difou (Morus mesozygia Stapf). By A. AusréviLLe. Reo.

Botanique Applique & d'Agr. Tropicale 14: 152: 251-253;

1 plate; April 1934.

A short, illustrated description of a West African tree
whose hard canary-yellow wood is similar to Iroko (Chlors-
phora) and considered suitable for the same purposes. The
vern.acular names are as follows: Difou (Abé), Atchoumapou
(Attié¢), Sand (Ouolof), Ndongosan (None), Boab (Casa-
mance), Apia (Baoulé), Dabadoué (Ouobé), and Broué
(Yacoba).

Note sur le bois de difou. By D. Normanp. Rev. Botanigue
Appligue & d'Agr. Tropicale 14: 152: 253-256; 2 figs;
April 1934.

A description of the gross and minute anatomy of the wood
of Morus mesozygia and a comparison of the tree and timber
with other species of Morus and with Chloropbora excelsa.

Ray development in the Sterculiaceae. By M. M. Cratra-
wav. Forestry (The Journal of the Society of Foresters of
Great Britain) 7: 2: g3-108; 7 text figs. Oxford, 1933.
Two phases of ray development in the -Sterculiaoeac' are

considered: (1) The increase in number of rays, to maintain

the distribution of ray tissue as the stem increases in girth,
and (2) the increase in size of individual rays.

The formation of new rays is accomplished either by the
subdivision of fusiform initials to form ray initials, or by the
breaking up of large rays into smaller ones. The latrer method
is the reverse of the former, involving the conversion of ray
initials to fusiform ones. £ A

The usual procedure throughout the family is for one fusi-
form initial, or at times two or three superposed initials, to
undergo a process of subdivision and thus give rise to a new
uniseriate ray. Since the initials are storied, the resulting short

rays are disposed in regular horizontal rows. These rays are

very numerous in many genera and often so distinctive from
the multiseriate ones as to give the impression of two separate

size classes. This is especially the case in very young stems,
where the rays are either (so-called) primary and multiseriate,
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or (so-called) secondary and uniseriate. In older stems, how-
he multiseriate rays do not all begin at the pith, and

ever, Ui o
ent all gradations in width from biseriate to many-

\n exception is noted in Mansonia, for here the first-
small and the new rays do not increase much

se. with the result that the storied arrangement of all the
ements gives rise to distinct ripple marks in the wood.
In some woods uniseriate rays are only sparingly developed

ncrease in number of rays is accomplished mainly
king up of the large rays into smaller ones, which

turn grow and subdivide. Certain of the initials which had
n producing ray cells are converted to fusiform initials, 1in
1 a way as to cut across the ray. These then begin produc-
wood fibers and wood parenchyma cells, thus splitting the

nal ray into two smaller ones. It is through the continued
| que litting of these large rays that at
y tissue, necessitated by the ex-
is provided in species of Cola,
and Theobroma.
15 usually accomplished by
vy initials. This type of ray
y by the production of new
rer and divide more actively
er. Increase in height is attained by the
at the apex, which push up between the
nitials as they swell and then divide.
the ray widths are limited to 35 cells, but
many of the subfamily Sterculieae, they
:r. In Fremontia each new ray increases
, after which growth slows ‘down and
many species of Theobroma, on the other
tppears to be no cessation of growth, the width
; limited by the subdivision of the larger

od of u'._w.-‘wt}'n is that of converting adjacent
i tials to ray initials and adding them to the existing
many ol the woods of the family, height increase is at-
the transtormation of a fusiform initial immediately

ay into a series of ray initials. The newly
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added initial usually remains attached to the ray and grows
with it. Occasionally, however, it may become defached, while
still in the uniseriate condition, and develop as an independent
ray. In the subfamily Sterculieae, increased width results from
the addition of new initials to the sides of the ray, giving rise
to sheath cells which partially or completely surround the
rays of all of the members of the subfamily, except Heritiera.
In the cases in which these enlarged marginal cells form only a
partial sheath around the rays, growth in width takes place
chiefly by the division of existing initials, supplemented by
the occasional addition and conversion of fusiform initials.
In considering the distribution of ray types within the fam-
ily, the author found that the development of the rays is not
in accord with the systematic classification. The Sterculicae
comprise the only really homogeneous subfamily, although
both Tarrietia and Heritiera are somewhat different from the
other members of the group. In an earlier investigation Miss
Chattaway pointed out that this subfamily also stands apart
from the other Sterculiaceae as regards the distribution of the
wood parenchymaj further, that it is possible to arrange the
genera in a progressive sequence on the basis of the wood
parenchyma and vessel characteristics. “This sequence
corresponds closely with the relative abundance of sheath
cells, and it appears that abundance of sheath cells and the
method of enlarging the rays at the expense of the fusiform
initials is a primitive feature, and that the small-rayed species
are on the whole more advanced than the large-rayed ones.
It is, therefore, possible that the history of the ran is one of
reduction from the unwieldy rays of the Sterculieac to the
small rays of Mansonia, and that the occasional retention of
the power to add a fusiform ini tial is a reversion to a lost cl}'ar-
acter rather than a stage in the acquisition of a new one.”™
In conclusion an attempt is made to indicate possible affini-
ties between the different genera, by grouping th_em according
to the method of growth and size of the rays. It is to be notel;d-
that tile cells, “resulting from numerous extra-cambial su
divisions of the ray initials,” are present in the rays ofl?. num-
ber of genera, although entirely lacking in the Sterculieae.—

GEORGE A. GARRATT.
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Bestimmungstabelle fiir rezente und fossile Coniferenhélzer
nach mikroskopischen merkmalen. Med. van ket Bot. Mu-
seum en Herbarium van de Rijks Univ. te Utrecht 10: 482~
513; text figs. 1-19, Amsterdam, 1934.

An illustrated artificial key, based upon the minute anat--

omy, to the woods of 40 genera of living and 20 of fossil

Gymnosperms.

An improved method of softening hard woody tissues in
hydrofiuoric acid under pressure. By K. A. CHOWDHUR
Annals of Botany 48: 189: jog-310, January 1934. Il
trated. "|".
A report of investigations carried out on various timbers‘.at",ﬁr'l

the Forest Research Institute, Dehra Dun, to discover a

3 . - ¢ - . A |
method of h.’lsrcmng the softening ot weody material for sec=

tioning. Using a cylinder similar to one employed in a previoust

1924), but modified by lining the inside with lead sheeting tol§
rent the corroding effect of hydrofluoric acid and attach=

indicate pressure and to detect leakage, the =8

und that *Timbers which formerly used to take 8
o soften have been softened under pressure in a week'ss

those taking eight weeks or more have been softened™

in ten to fifteen days
To ensure uniform action of the acid and to eliminate air’
is much as possible, the wood blocks were first boiled in
for a tew hours, then transferred to unsealed gutta-
cha bottles, containing acid, placed in the cylinder and}
applied with an ordinary foot pump. More than 200
$ of some 125 species were softened in this way and best'
tlts were obtained by applying a pressure of 80 Ibs. per sq-
, but beyond this the blocks showed a tendency to become
tle. Moderately soft to moderately hard timbers can be
ftened either by diluting the acid and keeping the blocks'
ire for a week, or by treating them with undiluted’
ressure tor two to four days. “The former method
trer, but the latter method has been used for
h fairly satisfactory results. Hard to very hard
lly give no trouble when treated with undiluted
L. WivLiams, Field Museum of Natural History.
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THE TRANSITION FORESTS OF ATLANTICO,
COLOMBIA

By ARMANDO Ducanp G.

Barranguilla, Colombia, South America

Atldntico is the smallest of the 14 Departments constituting
the Republic of Colombia, South America. It is situated at the
outlet of the Magdalena valley, near the Caribbean seacoast,
lying roughly between the 1oth and 11th degrees of north
latitude, and has an area of 3070 square kilometers with a
population of nearly 260,000. In a broad sense, the generic
and even the specific composition of the forests ?f Atléntico
is related or similar to that of all the dry and semi-dry forests
that cover irregular stretches of land on r‘.hc nlortl‘mrn coast of
South America, from the Gulf of Maracaibo, in Venezuela, to
the Gulf of Darien, between Colombia and Panama. Atldntico
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If is divisible into three main ecological zones, namely,
, wet, and transitional. These in turn are composed of
racteristic formations and types of vegetation that vary
ing to many local factors, especially nature of the soil,
, moisture, and altitude. The following description is
to the types of forests of the transition zone, which
he most important and the ones with most abundant

[he forests cover well over a third of the total area of
lintico, particularly in the south-central and southwestern
of the Department. They are generally well timbered,
ough the stand has been gradually cleared by fires for
ral purposes and a great portion of it s second
, especially in the lowlands. The forested region is
mewhat sheltered from the stre ng offland winds that i'-!rev;i}l
the dry season in the northern districts. The climate is
ctly tropical, the average annual temperature

tr ] being
about 27° C, Rainfall is more abun 5

lant than in the littoral

: annually, but most of this
10N occurs during a rew

‘Eraging some 1o cm.

£ ntial downpours
. sy and T : - Jours. in
ember and October, The dry s (verano) covers the

_[.‘t,-;!'.-:l-"}' to April; there is »a ary period (gera-

:'_!.JI-;_‘--

St resembles the rajn
(OUNE the wet season, byt appears
_ _\r_-:||I\f1'!eI:i ) torest 1i|.l'.'ir1;3 the -|\‘_-1'ir:d
k :].-”" tormer, however. in the ah.
citamineous underp and in the
s and eacti and in th 'C i;_"”"':‘ 3 Thc.'
: “o e prevalence of

rowth
ustrees, and from th
2 and straight boles
IS of two types, the |

il
| o types, owland and the
wel \]lt:_hr!m. dccording tg topog.
= stand is practiea 7 o
"o 18 practically the same in

il 1S generallss .
ndaerwood being 8-10 m. ¢} B l':'“ rwr"m[”_}""!: the
o = oty HIEOVerwood 1c—np . r
_f!._lh_,]]‘ Ih(__ specifio COMDOS: s o I rii]d Uflcn “p

I --II:'J‘--:Eli,!u'_.].

CAC Ji ry pe,

he Weve r,
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This forest covers level, poorly drained bottomlands usually
inundated during the wet season. The soil generally is clayey
and underlaid with an impervious hardpan, but in the vicinity
of the seasonal streams it is sandy. Over two-thirds of the
species are deciduous and the underwood is composed mostly
of large shrubs, small deciduous trees, and vines. In many
places, where the soil is sandy and not too dry, a bamboo-like
grass called Canabrava excludes all other forms of vegetation;
in others, large stretches of clayey ground are covered with
colonies of sword-leaved Bromeliads called Pifiuelas; some
open stands are chiefly composed of Palmiche, and a large
number of rough-barked trees are hosts to epiphytic Brome-
liads (Z3/landsia spp.) and Orchids (Oncidium spp.). At the
height of the dry season, the majority of the trees and shrubs
are bare of leaves, but, in striking contrast to this dull back-
ground, stand such evergreen species as Mamén Real,
Mamén de Mico, Mamén Cutuplis, Yayo, Angolito, Sarnisclo
or Barbasco, and a crowd of Capparidaceae, of which Olivo,
Calabazuelo, and Limpiadiente are the most common. The
bulk of the stand is composed of Guayacin de Bola, Ceiba de
Leche, Coralibe, Cafiaguate Polvillo, Ceiba Colorada, Cana-
lete Prieto, and Granadillo; a second group of trees occurring
less frequently is composed of Palo de Agua, Arepo, Guayabo
Colorado, and Jobo. The underwood consists chiefly of
Vivaseca, Purgacién, Peronio, Silbadero, Tiracé, Volador,
Dividivi, Chivato, Jagua, and Algodén de Monte, while here
and there grows the queer-looking Cornizuelo or Bullhorn
Acacia, whose huge horn-shaped stipules are hollow and
harbor legions of ferocious ants. ‘

Where the lowland forest meets the wet savanna, the soil
becomes loamy and retains considerable moisture during the
dry months. The characteristic trees here are Olla de Mono,
Sangregao, Brasilete, Guayacén Chaparro, Buche, Uvero,
Roble Morado, Cafiandonga, Mora, Sabanero, Sudn, and
Hipato. ! ;

The forest is little exploited commercially except for some
Coralibe for heavy exterior construction, Ceiba Colorada for
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watch boxes, Canalete Prieto for vehicles and tool handles,
Guayacin de Bola whose olive-yellow, very hard wood is
ised for making pulleys and other implements which must
rand friction or wear. The woods of Sangregao and Grao
Blanco have been found suitable, although not very satis-
rv, for toothpicks. The st¢ of Cafiabrava are used for
kine ladders and adobe-wall frames; those of Palmiche are
oved for house posts, being noted for the hardness of the

. cd .111?'[ 1ts resistance to i_i-;L".i}' and termites; the i'nn_shap(:d
leaves of the same palm are used for thatching, the roofs being
known to last for as long as 40 years. Charcoal manufacturing
constitutes one of the chief occupations of the natives besides

:‘.|'.1'.rn-'T a 111'_L".n variety of woods are used T.UI' Illis purpose,
especially Coralibe.

Urranp TyrE oF ForesT

\.\'l'.:'n: the land begins t oradually towards the

Urs b;‘f\-‘.‘g‘(:ﬂ thc
ies of this sub-

s SRS
‘\..ul_\. 1S hi'u_'n

sort of interm

: unland
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but olten reaches a¢ m vith ;i';"""3'=]]\' to
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nd even 1 m Rl _ . > . yiinarica
: | o j m. t irough and clear of limbs f
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), whose handsome. ¢ :
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| . s : and decays
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3
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5 ned the ¢ of f ST Its consumption
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“Arreto occurs abundantly
Ere 1t Bttain. : :
attains a hc!ih? nf

¢m.; its heartwood,
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when freshly cut, is of a handsome rose-pink color, turning
gradually to deep rose-yellow with time, and its odor is
slightly spicy and characteristic. Carreto wood is handsome,
close-grained, hard and heavy, although liable to splinter and
difficult to work; it is reputed to be durable and is used for
railway crossties, bridge building, and other heavy exterior
construction; it takes a high polish and is becoming popular
for cabinet making.

The second group seems to prefer the moist level lands and
foothills bordering Guajaro Lagoon; it is composed of Palma
de Vino, Copé, Tabaca, Cajon, Membrillo, Majomo, and Culo
de Indio. Palma de Vino grows in almost pure stands; its
sugary sap is fermented by the natives into a champagne-
fAavored “wine” and the nuts are used by a Barranquilla con-
cern for manufacturing a fine vegetable Jard, Copé is a com-
mon Fig tree of the “strangler” kind and is usually found
entirely enveloping the stipes of Palma de Vino. The trunks
of Culo de Indio are generally hollow in the heartwood section
and full of a dark brown, ill-scented liquid matter, a product
of decay.

The third group is characteristic of the open stands occupy-
ing rolling lands near Guéjaro, Sabanalarga, and Manati, Itis
composed for the most part of leguminous trees, such as
Campano, Carito, Guacamayo, Papo de Za_mba, and Casca-
rillo; common asspciates are Camajorti, Aceituno, and Aji de
Monte. Algarrobo is often found in this group, but this large,
handsome tree is rather independent; its dark brown, very
hard wood is used for making primitive sugar-mill “teeth.”
Carito is preferred by the natives for boat making.

The real upland forest begins at an elevation of some 150~
206 m. above sea level and covers & region characterized by
flat-topped ridges with steep slopes and deep gullies (quebra-
das and ¢eriadas); the ridges vary ln.he'.ght, but the highest
point in Atldntico (Sierra de Caballo) is not over 6oo m. above
sea level. The soil is heterogeneous, although sand pre-
dominates in different forms, from fine to coarse sand and
deep gravelly soil, the latter often being mixed with red or
yellow clay. The beds of the streams are decidedly rocky or

gravelly. The topsoil is almost everywhere underlaid with
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sedimentary limestone, bluish-gray sandstone, and other
lar rocks which sometimes emerge as cliffs (pesias) or as

Sin
large b rs erratically disposed is.

Spiny shrubs are scarce. The trees grow large, their boles
usually long and straight, often buttressed at the base. At

least half of the species are deciduous, but in the deep moist
ravines the vegetation often assumes the appearance of the
true rain forests with the majority of the trees evergreen, This
forest has suffered but little from fire damage or cutting and
appare _1n.\ is in primeval condition. ['he crown of the trees is
co ered with abundant u}‘:.}th_\ tic shrubs of the Loranthaceae
or with climbing vines and hanging rope-like lianas, of which
the most common are Bej -
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vicinity of the xerophilous forest. The vegetation is influenced
by that of the adjacent types and often merges into them.
The dominant forms are shrubby and subarboreous; the stand
is sometimes fairly open and then covered with gregarious
subfruticose species, especially Escoba Morada, Cruceto,
Plateado, and Afil, or it forms low impenetrable thickets of
interwoven vines. The trees are mostly short-boled and
deciduous. Near the xerophilous forest the most common ones
are Almécigo, Banco, Jaboncillo, Meoparado, Caballito, Sillo,
Uvito or Caujaro, Guicimo, Guamacho, Papayote, Amargo,
Canaguate Morado, Vara Blanca, Camarén, Florén, and
Matijon. Near the dry savanna there are open stands of
Roble Amarillo, Matarratén, Ceiba de Leche, Guacamayo,
Baranoa, Bocachico, Cojon de Verraco, Bollo Limpio, Mante-
quillo, Calabacito, Bonga, Majagua, Palo de Piedra, Balso,
Guarumo, Coralibe, and Limoncillo. The fibrous bark of
Majagua and the stems of many bignoniaceous and sapin-
daceous vines are used for making tough cordages, and the
silky wool produced by the ripe pods of Bonga (the kapok of
commerce) finds a suitable use in stuffing pillows and mat-
tresses, Trees commonly planted for live fence posts are
Matarratén, Uvito, Guamacho, Jobo, Almécigo, Papayote,
Ciruelo, and Cardén.

The foothills extending westward, towards the sea, are more
or less clayey. Here occur, among many of the species men-
tioned above, a few scattered forerunners of the arid coastal
“thorn” formation. The stand is generally open, with
abundant subfruticose plants and a large proportion of
thorny shrubs, The common species are Trupillo, Dividivi,
Aromo Real, Jayo, Coca, Bija, and Platanito, and many
Capparidaceae, especially Medialuna.

Curck List oF THE COMMON NAMES

The following list 1 based upon a sefics o!’ colleetions made by the au d}or
during the past two years, in collaboration with Professor Record. It contains
all the local names mentioned in the preceding article and scveral others of
common trees and shrubs of Atléntico. Care has been taken to verify the
local names so far as possible, a task involving a great amount of_chcc‘km.g
from different sources as the natives arc wont to name a tree arbitrarily if
they do not know 1t8 real name. The total collections n}:mbcr 220 herbarium
spc;:imcns {over 400 specics) and 330 wood samples; field notes were taken
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1 C. Standley, Field Museum

Aracecae
Verbenaceae

Lauraceae
Leguminosae
Tiliaceae
Asclepiadaceae
Burseraceae
Apocynaceae
Rhamnaceae
Anonaceae
Anonaceae

Lguminosae

| AFUminosae

\i;;':}nn._'}n aceae
I LEUMmine ISHE
Leguminosae
Bom bacacege
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Cajén

Calabacito
Calabasuero
Calabazo
Calabazuelo
Calenturo (2)
Camajor(i
Camarén
Campano
Canalete de humo

Canaletede rio
Canalete prieto
Canelo

Canime

Cantagallo blanco
Cantagallo colorado
Cafiabrava
Caifistolo
Cafnaguate morado
Cafiaguate polvillo

Canandonga
Cara
Caracolf or Caricoli

Carana
Carate

Card6n

Carito

Carreto
Cascarillo
Caujaro

Cedro

Ceiba blanca
Ceiba bonga
Ceiba colorada

Ceiba de lana
Ceiba de leche
Cerezo

Chivato
Chocolatillo
Chupa chupa
Ciruelo

Coca

Cojén de verraco
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Platypodium Maxonianum Pittier

Capparis macropbylia H. B, K.

Stuebelia nitida Pax

Crescentia cujete L.

Stuebelia nitida Pax

Coccoloba leptastachya Benth,

Sterculia apetala (Jacq.) Karst,

Maytenus longipes Briquet

Samanea saman (Jacq.) Merr,

Cordia alliodora (Ruiz & Pav.)
Cham.

Cordia togueve Aublet

Cordia gerascantbaides H, B. K.

Ocotea sp.

Copaifera sp.

Sesbania grandifiora (1.) Pers.

Erythrina glaca Willd.

Gynerium sp. ()

Caesalpinia acutifolia Johnston

Tabebuia Dugandii Standl.

Tabebuia chrysantha (Jacq.)
Nichols.

Cassia grandis L,

Enterolobium cyclocarpum Griseb.

Anacardium excelsum (Bert. &
Balb.) Skeels

Bursera graveolens Tr. & Planch.

Diphysa cartbaginensis Jacq.

Cephalocereus sp. or
Cereus griseus Haw,

Enterolobism cyelocarpum Griseb.

Aspidosperma Dugandii Standl.

Swaryzia sp- (1)

Cordia alba Roem. & Schult,

Cedrela sp-

Hura erepitans L.

Criba pentandra (L.) Gaertn,

Bombacopsis Fendleri (Seem.)
Pittier

Criba pentandra (L) Gaertn.

Hura crepitans L.

Malpighia glabra L.

Cassia emarginata L.

Chomelia spinosa Jucq.

Combretum farinasum H. B, K.

Spondias purpurea L.

Erytbroxylon rigidulum DC.

Tabernaemontana psychotriifolia
H. B. K.

Leguminosae
Capparidaceae
Capparidaceae
Bignoniaceae
Capparidaceae
Polygonaceae
Sterculiaceae
Celastraceae
Leguminosae

Boraginaceae
Boraginaceae
Baoraginaceae
Lauraceae

Leguminosae
Leguminosae
Leguminosae
Gramineae

Leguminosae
Bignoniaceae

Bignoniaceae
Leguminosae
Leguminosae

Anacardiaceae
Burscraceae
Leguminosae

Cactaceae
Leguminosae
Apocynaceae
Leguminosae
Boraginaceae
Meliaceae
Euphorbiaceae
Bombacaceae

Bombacaceae
Bombacaceae
Euphorbiaceae
Malpighiaceae
Leguminosae
Rubiaceae
Combretaceae
Anacardiaceae
Erythroxyluceae

Apocynaceae
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Moraceae
Bignoniaceae

Bignoniacede
Leguminosae
Flacourtiaceae
Leguminosae
Sapindaceae

L &S, Apocynaceae
3, & S and

Apocynaceae

Rubiaceae
Sapindaceae
Sapindaceae

nlld. L

1minosae

ACcac

lorén Dl e i o NyctaginRiens
ita Apocynaceae
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Leguminosae
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Guantbano :
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Guayabo colorade ] B
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Guayacin de playa
Habilla
Higuerén

Higueron copé
Hipato
Hoyo de zorro

Iguancro

Jaboncillo

Jago; Jagua

Jayo; ]. de montafia

Jobo

Juén garrote

Lata; L. de corozo

Limoncillo

Limoncillo blanco

Limoncillo mojén
(2); L. prieto

Limpiadiente

Lumbre

Macondo
Madura platano
Malz tostado
Majagua
Majomo
Malambo
Mamoén casero
Mamén cutuplis
Mamébn de mico

Mamén de tigre
Mamén real
Mangle amarillo; M.
blanco
Mangle colorado
Mangle salado
Mangle zaragoza
Mano de pilén
Manolo
Mantequillo
Manzanillo
Mariangola
Mariangola
Matamaiz
Matarraton
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Guaiacum officinale L,

Fesillea cordifolia L.

Ficus Dugandii Standl., F.

anamensis Standl., and F.

radula Willd,

Ficus velutina Willd. ()

Helieita Pleana Tulasne

Catbormium mangensis (Jacq.)
Dugand

Acacia polyphylla DC.

Sapindus saponaria L.

Genipa caruto H. B. K.

Erythroxylon carthaginensis Jacq.

Spondias Mombin L

Coccoloba novogranatensis Lindau

Bactris major Jacq.

Ximenia americana L.

Schaefferia frutescens Jacq.

Acbatocarpus nigricans Triana

Capparis flexuosa L.

Tabebuia Billbergii (Bur. &
Schum.) Standl.

Cavanillesia platanifolia H, B. K.

Sciadodendron excelsum Griseb.

Celtis iguanaea (Jacq.) Sargent

Bombax barrigon (Seem.) Dene.

Lancbocarpus sp.

Croton malambo Karst.

Melicoceus bijugatus Jacq.

Talisia oliviformis (H. B. K.) Radlk.

Talisia aff. oliviformis (H. B.K.)
Radlk.

Sideraxylon colombianum Standl,

Melicoccus bijugatus Jacq.

Laguncularia racemosa (L.) Gaertn,
Rbizophora mangie L.

Avicennia nitida Jacq.

Conocarpis erects L
Myrospermum fruticosum Jacq.
Jatropha aeonitifolia Mill.
Trickilia birta L.

Hippomane mancinella 1.

Coutarea bexandra (Jacq.) Schum.
Randia armata (Sw.) DC.

?
Glivicidia sepium (Jueq.) Steud.

I1

Zygophyllaceae
Cucurbitaceae

Moraceae
Moraceae
Rutaceae

Leguminosae
Leguminosaze
Sapindaceae
Rubiaceae
Erythroxylaceae
Anacardiaceat
Polygonaceae
Palmaceae
Olacaceae
Celastraceae

Phytolaccaceae
Capparidaceac

Bignoniaceae
Bombacaceae
Araliaceae
Ulmaceae
Bombacaceae
Leguminosae
Euphorbiaceae
Sapindaceae
Sapindaceae

Sapindaceae
Sapotaceae
Sapindaceae

Combretaceae
Rhizophoraceae
Verbenaceae
Combretaceae
Leguminosae
Euphorbiaceae
Melinceae
Euphorbinceae
Rubjaceae
Rubiacene
Capparidaceae (2)
Leguminosae
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Rutaceae
Capparidaceae
Lecythidaceae
Leguminosae
Compositae
Rhamnaceae
Moraceae

Rutaceae
Boraginaceae
Polygonaceae
Capparidaceae
Sapotaceae
Capparidaceae

Capparidaceae

Lecy :}Ilzi-lkt'-l{'

Lecythidaceae

ospermaceae

| A g‘l'.r.'l:-l'lf"-iil

Leguminogae

I

CEuUmMinosae
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Pitamo; P. real
Pivijay
Platanito
Plateado

Polvillo

Purgacién
Quebracho

Ramoncillo

Resbalamono

Roble; R. amarillo

Roble de rio; R.
morado

Sabanero

Sanaguare

Sangregao

Sapo

Sarnisclo

Sauce

Safico

Serencere
Sietecueros
Silbadero
Sillo

Suén

Tabaca; T. de
monte

Tabaco de monte

Tamarindo de
monte

Tananeo

Tapabotija

Tirach

Totumo

Trébol

Trupillo

Uvero; U. macho

Uvito; U. de
murciélago

Vara blanca

Vara de piedra

Vara santa

Velita
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Pedilantbus Fendleri Boiss.

Ficus prinoides H. & B,

Cassia bicapsularis L.

Croton niveus Jacq.

Tabebuia chrysantba (Jacq.)
Nicholson

Mackaerium arboreum (Jacq.)

‘ogel

Astronium fraxinifolium Schott,

Coursetia arborea Griseb.

Bursera Simaruba (L..) Sarg.

Tabebuia chrysea Blake

Tabebuia pentaphyila (L.) Hemsl.
Phyllostylon érasiliensis Cap.
Samanea saman (Jacq.) Merr.
Preracarpus podocarpus Blake

3

Euphorbiaceae
Moraceae
Leguminosae
Euphorbiaceae

Bignoniaceae

Leguminosae
Anacardiaceae
Leguminosae
Burseraceae
Bignoniaceae

Bignoniaceae
Ulmaceae

Leguminosae
Leguminosae

Torrubia pacurero (H. B, K.) Standl. Nyctaginaceae

Facquinia aurantiaca Ait,

Parkinsonia aculeata L.

Stemmadenia grandifiora (Jacq.)
Miers

Salix chilensis Mol.

Mackaerinm Moritzianum Benth.

Geoffroya siriata (Willd.) Macbride

Torrubia Olfersiana (L.; K. & O.)
Standl.

Ficus dendrocida H, B, K.

Samanea samanigua Pittier
Solanum bicolor Willd,

Dialinm divaricatiim Vahl
Peltagyne sp.

Ipomoea carnea Jacq.
Pithecolobivum lunceolatum (H. & B.)
Willd,, P. ligustrinum Klotzsch,

and P, vblongum Benth,
Crescentia cujete L,
Platymiscium polystacbyum Benth,
Prosopis chilensis (Mol.) Stuntz
Coccoloba caracasana Meissn.

Cordia alba Roem. & Schult,
Cascaria nitida (L.) Jacq.
Casearia tremula Griseb,
Triplaris americana L.

Lippia bemisphaerica Cham,

Theophrastaceae

Leguminosae

Apocynaceae
Salicaceae

Leguminosae
Leguminosae

Nyctaginaceae
Moraceae

Leguminosae

Solanaceae

Leguminosae
Leguminosae
Leguminosae

Leguminosae
Bignoniaceae
Leguminosae
Leguminosae
Polygonaceae

Boraginaceae
Flacourtiaceae
Flacourtiaceae
Polygonaceae
Verbenaceae
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Apocynaceie 1

Elacocarpaceae

Leguminosae
Polygonaceae

Euphorbiaceae
Leguminosae

vr Kxown Common NAMES

s H.B. K Apocynaceae
.) Griseb. Ebenacene
Flacourtinceae
Leguminosae
Leguminosae
Leguminosae
Leguminosae

Leguminosae

A NEW €OCCOLOBA FROM COLOMBIA

By Pavi C. Stanp;
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solitarii vel fasciculati gracillimi simplices 10-25 cm. longi
nodis unifloris, rhachi gracili flexuosa glabra, pedicellis gracili-
bus 3—4 mm. longis divaricatis vel subreflexis basi paullo
dilatatis; bracteae ut ochreolae 0.5 mm. longae inconspicuae;
perianthium basi abrupte contractum et substipitatum, tubo

g

lato brevissimo, segmentis late ellipticis vel subrotundatis 3

mm. longis apice late rotundatis glabris; filamenta filiformia
perianthio paullo longiora.—Coromsia: Santa Rosa, west of
Barranquilla, March 15, 1933, 4. Dugand 380 (Herb. Field
Mus. No. 670393; type).

The distinctive characters of the species are the greatly
elongate, many-flowered, lax racemes, with flowers on con-
spicuously long and slender pedicels.

THE CAOBANILLA TREE OF THE DOMINICAN
REPUBLIC

By Pav C, STANDLEY
Field Museum of Natural History

During the past two years I have received material of a
tree of the Dominican Republic known there by the name
Caobanilla, 2 diminutive of Caoba, the Spanish term for
Mahogany (Swietenia). The specimens were collected for the
Yale School of Forestry by Mr. James C. Scarff, of San Pedro
de Macoris. The first samples were incomplete and their
determination was uncertain, but careful examination of
complete specimens now available shows that the tree i:s refer-
able to the monotypic genus Stablia of the Leguminosae,
subfamily Caesalpinieae. Stablia monosperma (Tul.) Urban
has been known heretofore only from a few localities along
the coast of Puerto Rico and on the neighboring island of
Vieques. pE g Wb

The specimens from the Dominican Republic differ from
the Puerto Rican ones only in having a glabrous rather than
sparsely pilose inflorescence and eciliate rather than ciliate
sepals, differences that perhaps are sufficient to justify the
former’s designation as a variety. The fruits are somewhat
larger than those described for §. monosperma, but it is sus-
pected that the description of those of the Puerto Rican tree
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\dant, paratracheal confluent into numerous, irregular, wavy
bands frequently wider than the horn-like fiber layers; fairly
distinet on cross section and producing fine pattern on tan-
g’gbtial surface. Pores barely visible without lens, imbedded
in parenchyma, few, scattered, solitary or, less commonly, in
ultiples of 2 or 3; dark, amberlike deposits common. Vessel
es indistinct. Rays numerous, very fine and uniform, not
visible without lens on cross and tangential sections; low and
inconspicuous on radial surface, appearing lighter than back-
ground; arranged in horizontal seriation. Ripple marks pres-
ent, fine, fairly regular, not distinct without lens, all elements
storied; no. of markings per inch of length, about 100. No
gum ducts observed. Material: Yale Nos. 23689, 23690,
27244 (Dominican Republic); 8008, 11207 (Puerto Rico).

ARE TEAK PLANTATIONS PROFITABLE?

It had for many years been considered probable that attack
by the beehole borer (Xyleutes ceramica) was much heavier in
the case of Teak trees grown in plantations than in natural
forest. Investigations by Mr, C. W. Scott and Mr. D. J.
Atkinson, Deputy Conservators of Forests, the results of
which were published in Burma Forest Bulletin No. 29,
published in 1932, led them to the conclusion that plantation
Teak was much more heavily attacked by the borer than
natural forest Teak in any given locality. Further, as Teak
plantations are made mainly as a commercial proposition,
with the object of growing Teak timber for export, Govern-
ment must be certain that making such plantations will be a
financial success. My predecessor, Sir Hugh Watson, issued
for the guidance of the Department a circular in which he
ordered that “Plantations should only be formed when their
formation can be justified either by a combination of suita-
bility of soil and prospects of an assured market at a remu-
nerative price or by a combination of accessibility and an
assured remunerative demand.” This question of a remunera-
which means that plantations must prove profitable

tive price, "
to produce timber for export, has never received

when made




b

8 TROPICAL WOODS No. 40

but is becoming of great importance

use of substitutes for timber. It is
sider the question of the advisabil=
any further Teak planmriuns on
ions do not produce timber of the
| in natural forest and also on
doubtful whether such plantations
financial success. Unless when the plam:niuns are
ice of Teak is very much higher than it is to-day;

»olicy of making some 3500 acres of Teak
will involve Government in very heavy

Chief Conservator of
ition in Burma for

emended description of presents an

"\rr :"\.1 1Ses O

e. Following
ny change in classification

rili ked that P; to certain other

g Pappirentlv » Donnell Smith, Burret
Con ¢ . IRyt ) -"'T?'FI:' ‘.'J-T.[vv. L o 5
L il American type spe -imens t " : reference of the

| |IJ hr}:]m]r u .-’ulaz meiantha. K‘k'l*}“"} .f;hf ‘\‘nﬁn.rh
7 edh o o "L!_-l 'IL‘HL’ET!l'j;lT'l‘\'{ of Th-; trEE v g .M‘“tr
Luchea Seemannii. Williams, in his “"'“';u\n‘: ;_\;L-}u In size, to
:I:l:” 1Ly ""']IU'M(, (See T;'f»j"lflf'f;‘f Woods | ull ; }‘w Wil ‘d. S
Havec gxa 1 » - -t Y 3 a il y 3 a3 r

sample (?l"\rr»:?/]i]::‘iat I{l;'fr-\i].?:.". ajm‘l Mature Al 'll.Lt}'J‘f_t 'Tlh‘l_i ‘i’lu’l)
I 1""cr'nl1=”'n ( ‘;_:,}"r“v Slater 219) and the ste o ‘i

o itk ;:;m';!;“-- ]n.i.n.:..-_f]m’-}‘# € 494), and haye “' $ nfn_ 0
_ ; aterial of many othe .Jl‘l]],_nl]t:(l
ilics .r!\;;.!\'z:a_i‘ [ find that the -YW.h-l&]l‘"L_?t_"nL'r;l of the two
Guathalia all suggest Tiliaceae and not praceronoo OF
' ¢ aceae,—

rleason's

No. 40 TROPICAL WOODS 19

MEASURING THE LENGTH OF VESSEL MEMBERS
By L. CuaLk and M. M. CHATTAWAY

Imperial Forestry Institute, Oxford

Descriptions of dicotyledonous woods commonly include an
indication of the length of the vessel members. Though it is
doubtful whether this feature is likely to prove of diagnostic
value for distinguishing closely allied woods, it has been shown
by Frost (z) to have a definite phylogenetic significance, and
this probably justifies its inclusion in the full description of a
timber.

Taree METHODS OF MEASUREMENT

There are three different ways of measuring the length of
2 vessel member, and each gives an entirely different value
for the same material and has its own advocates. Conse-
quently, even if an author indicates the method adopted, his
figures cannot be compared with those of another worker who
has made his measurements in a different way.

The three methods are indicated in Fig. 1. The figure on the
left illustrates a common way of obtaining vessel-member
length on a tangential section, Four members of a vessel are
visible, and their combined length, as measured from the
midadle of the perforation plates at the top and bottom of the
series, is divided by the number of members. In this particular
instance the length is 9404 and the number of members is four,
so that the average length of the member is 235u. The figure
235u therefore represents the average length of member,
measured from the middle of the perforation plates at either
end, and the same results would be obtained by measuring
each individual member as in B, and taking the average. This
measure takes no account of the * tails” or narrow portions of
the vessels which occur beyond the perforations, and may for
convenience be called the “mean body length.”

Another method is illustrated in C. In this the measure-
ment, made on individual members, is from the tp of the
upper perforation plate to the bottom of the lower, and may be
termed ““extreme body length.” This method is only suitable
for use with macerated material, and gives a value that is
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RevatioNy To THE CAMBIAL INITIAL

The phylogenetic significance of vessel-member length is

robably due to its relation to the length of the cambial
initial, and it is therefore important to determine which of
these measurements gives the closest approximation to it.
This depends primarily on the interpretation of the tails;
either the internal pressure which produces the lateral ex-
pansion of the vessels also causes the ends of the members to
extend longitudinally between the fibres or the lateral ex-
pansion is limited to the central part of the cell, the ends

remaining narrow.

TABLE 1
Vessel members Parenchyma Differences of the
strands: means, and their
Total | Body standard errors *
Ll length | length | Total length
Species of wood ing | ing iy
(a) (&) (&) (&) and () | (&) and (¢}
Cassine crocea. . ... ++-| 1006 828 1016 10=36.9 | 188=36.%
Cocculus launfolius.. . .. 333 204 328 = 8.3 4= 8.§
Faurea Macnaughtonii..| 499 390 473 26 =17.7 §3=19.3
Platylophus trifoliatus.. .| 974 798 934 40=13.1 136 =31.6
Pterocelastrus tricuspi-
ARtUL; st s 6og 475 595 1ow16.6 | r12o=16.0

B

* To be significant the difference should be at least three times the standard error;
thus, 188 36,5 denotes a significant difference, but 10 #36.9 indicates that the
difference is only accidental.

If the former explanation is correct, one would expect the
tails to be most pronounced where the pressure is greatest,
in other words where the diameter of the vessels is largest,
but actually it has been found that tails are generally more
pronounced in woods with narrow vessels. If the second
explanation is the true one, the lpngth of a vessel member
(including the tails) should be equivalent to that of the cam-
bial initial from which it is derived. It is hard to obtain direct
evidence of this, owing to the difficulty of measuring cambial
initials in sufficient numbers and from a sufficiently wide




22 TROPICAL WOODS No. 40

range of woods, but 1t seems reasonable to suppose that the
cambiform strands of }‘:arum'h\'m;l do not elongate, and that

they therefore afford a good standard for comparison. Ins
gation of various diffuse-porous woods show, for a

VS
given specimen, that the parenchyma strands are of approxi-

cly the same length as the vessel members, prﬂvidcd the
cluded in the measurements, but that

. measured, as will be seen in Table 1.
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bodies, and vice versa. This is quite natural if we regard the
tail as already existing in the undifferentiated cell as a region
that will not expand laterally with the rest of the vessel mem-
ber. Consequently a long tail would then only be formed at the
expense of body length. Butitisdifficult to find any explanation
of this relation between tail and body length if the tails are
regarded as extensions,

Finally if the tails were pushed up between the next vessel
member and the surrounding cells the plasmodesma would

@

O

O 7

A B

Fig. 3. Drawings from macerated material showing different body lengths
in vessel members from the same cambial initial. A4 and B, Ockna arborea
Burch.; C, Mansonia altissima A. Chev.; D, Entandropbragma cylindricum

Sprague. X 100.

in all probability be ruptured, and there should be no pits,
or the pits should not correspond (Priestley 2); actually the
tails are heavily pitted where they touch the next vessel
member, and these pits are not displaced.

The authors therefore conclude that the tails are not ex-
tensions of a vessel member, and that the total length of a
vessel member corresponds closely with that of the cambial
initial from which it was derived.
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Fig. 4. Graphs showing length of vessel members from six laterally con-
tiguous samples from the same growth layer of Aver campesire L. A, total
member length; B, extreme body length; €, mean body length,

Two further disadvantages may be pointed out: (7) Often it
is impossible to avoid a biased selection, as the longest ele-
ments are the most likely to run out of the section; (2) it gives
no indication of the range of variation of individual members
and therefore does not admit of statistical treatment.
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By using extreme body length, which is measured on macer=
{ iabial (e B thess objections can be ghmmated.
e method is applicable to all woods, permits of a random

tion, and gives the range of individual members, but
ers from the defect inherent to all body-length measure-
nts in that it is relatively more variable and, accordingly,
; accurate than total ivcr‘.grh‘ Where both pitting and
perforation plates are scalariform, it is often difficult to de-
termine exactly where the body ends, unless a high magnifica-
tion 18 used.

Total length measured on macerated material suffers
from none of these defects and probably has considerable
phylogenetic significance through its relation to the cambial
initial. The authors, therefore, strongly recommend that if
only one figure for vessel-member length is given in descrip-

tions it should refer to total length.
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THE DIAGNOSTIC VALUE OF MEASUREMENTS
IN WOOD ANATOMY

By B. J. RexpLe and S. H. CLARKE !

Forest Products Research Laboratory, Princes Risborough

The diagnostic value of any feature depends on the extent
to which it may vary in different samples of the same species;
this was considered in a previous paper (5) in which, taking
vessel diameter as an example, a method was outlined for
selecting samples to yield information conforming to a pre-
determined standard of accuracy. It was shown that there
is a limit to the number of measurements that can usefully
be made in determining the mean vessel diameter of a single
small sample of wood for diagnostic purposes; this limit is
determined by the variation between the means of different
samples and depends on the influence of growth conditions.
It was further suggested that differences of diagnostic value
between two species would usually be revealed by a mean
figure which could be expected to lie within = 10 per cent of
the actual mean g9 times in 100, 1

The present paper is an attempt to indicate how far certain
variable anatomical features can lcgitimatfely be u§ed _for
distinguishing species. It is based on the qletallec} examination
of a considerable number of timbers of widely different struc-
ture, which have been investigated in the Forest Products
Research Laboratory, As a result of the experience gained in
the course of this work certain modifications have been sug-
gested in the routine method of examining timbers, which
have the twofold advantage of increasing the accuracy of
descriptions and at the same time reducing the amount of
labor involved. The mathematical methods employed are
described below and the practical conclusions drawn from

this investigation are summarized in Table IL. _
The features considered in the course of this paper fall

! The authors desire ta acknowledge their indeb
REsT, of the Forest Products Reﬂ'.'ll‘c_h Laboratory,
with the statistical treatment of their data.

tedness to Mr, E. D, van
for his valuable assistance
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into two categories which it is important to keep distinct:
(1) the dimensions of individual ce/ls, which show a normal
type of variation; (2) the measurable characteristics of
tissues, which are subject to more complex variations than
those shown by individual cells. In each case the purpose of
measurement should be borne in mind and the results ex-
pressed in such a way as to bring out differences likely to be
of importance in comparative studies of related species.

Dimensions oF InpivibuaL CELLS

In the authors’ previous paper (5) reference was made to the
fact that within a small piece of wood the variations in cell
dimensions, such as vessel diameter and fibre length, are
approximately of the type known as normal. When the meas-
urements of such dimensions are grouped into size classes of
uniform range, the curve showing the number of elements in
cach size class approximates to the form shown in Figure 1.
In order to obtain a measure of the significance of the differ-
ences between the mean element sizes of species it is simplest
to consider first a hypothetical case in which variation is
normal and in which it may be assumed that the elements of
a single small sample form a random sample of those of the
species. In Figure 1 the curves 4, B, C, D, E,and Frepresent
the size distribution of the elements of six species. The dis-
tributions have the same standard deviation; and the horizon-
tal lines ¢ and 2¢ intersect the curves at the points where
they would be cut by ordinates erected at distances from the
mean equal to once and twice the standal:d deviation, re-
spectively. Clearly the measurement of'a single element in
each case would be sufficient to distinguish 4 from C, D, E,
or F; moreover, the overlapping of the distributions of A and
C is so small that individual e.fqments of each species would
rarely be confused. The ranges of B and C, A and B, C and D,

E and F, however, overlap to greater extents, so that identifi-
cation is progresg’iveiy nfofe"diﬂictﬁt. The curves B and C
cut each other at the ordinate @ at @ distance of twice the
standard deviation from their respective means. This ordinate
marks a size that will be exceeded appro.xlmagely 19’5 times
in 200 by the elements of C, but only § times in 200 by the

S opa Y
" This relation is explained in Fisher's manual (#, P 44)
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ment has been neglected purposely, and diagnostic value is
clearly a function of sample size, the lower limit to differences
Jetectable between related species being set by the number
of observations that it is practicable to make on any one
sample. In practice, however, although for most purposes
" may be assumed that the elements of a single small sample
are formed under approximately uniform conditions of growth,
the same assumption cannot be made with regard to the
conditions which operate during the formation of different

TABLE 1
(3) ; (| & @ | @
I (2 No. o
i samples | S.D. S.D.
‘and no,of | within | £ of lmVE
Species Feature individuals| sample | 7 | means 7
in each () ()
Fraxinus Vesselss Rad. diam. | 200f 100 | 44-5 | 4-5 13.6 3-9
excelsior Tang. diam. acofsoo | 36.0 | 3-6 17.0 4.7
Fibres: Length 1j0f 1co| ©.13| 0082} © 5-2
8.0
Khaya Vessels: Rad. diam. | 23 of 100 | 40.0 | 4.2 j2.e

anthotheca Tang. diam.| 23 of 100 | 38,0 | 2 8 |20 |88
Fibres: Length t4of 100]| 0,20 003 | 089 |4
Mora excelsa | Pessels: Rad. diam. 120f25 | 34.° 6.8 :5‘2 3 1
Tang, diam.| 12 ofag | 260 | 5.2 5 3 : + :

Fibres: Length saofas | o4 | 0098 ©.05 3
1.0

\ ¥ 4.3 .

Virola Vessels: Rad, diam. | 8 _Of s | amo |42 e8 :

merendonis Tang. diam/| 8 ofso |324:5 |3 5 9

found that the diagnostic value of differ-

samples, and it 18 than by the extent of

ences is controlled less by sample siz¢

the influence of the external factors. : ' i

In order to obtain information copcc;mzﬁa;t: wri‘»a:‘.::
importance of these factors, m.andyst‘::o Fs cies, Typical
ried out on data available for @ mllg?h Eo(iumf:f-i shows the
results are given in Table L Wole

) single
standard deviation of indwiduﬂls about the mean of a sing
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Making the necessary substitutions in the formula ga %-
n

2% 6xX2.338
>
B
of the influence of external conditions on cell size, and indi-
cate the need for caution in using such features as a means of
distinguishing between species, Although differences smaller
than 3.5 5 are frequently of diagnostic significance, this should
be tested carefully in each case.

> 3.5 5. These figures demonstrate the extent

MEASURABLE CHARACTERISTICS OF TissUEs

Variations in woody tissues are more complex than those
occurring in cells, since the former are concerned with the
numerical distribution of cells as well as with their dimen-
sions. Their characteristic features appear to be more deeply
affected by conditions of growth and are consequently less
reliable for diagnostic purposes. ) i

Just as with individual cells, the diagnostic features of
tissues should be studied from a comparative viewpoint, and
the value of descriptive work cannot fail to be enhanced if
this principle is adhered to and attention is Fonf:en:ratcd on
anatomical features that are likely to be specific in character.

The diagnostic value of certain features commonly used

in identification is discussed below.

Number of vessels per unit area. The number of ve{ssézlls
in a given area of cross gection 15 & use,_ﬁxl indication ﬁ he
texture and general character of a wood and is 'uml;: y in-
cluded in systematic descriptions. For classifying timbers into

a convenient huribll broad divis:ions the gene;al meth?]d is
to record the number of vessels in an area of one RHYD

millimetre, but there are several feasons against regarding

this figure as an essential part of every gestpLion.

In the first place, the method is gigplioeble o |kt
with a fairly even distribution © VB"SSCIS. tu;sng;; w?tﬂ
inappropriate in attempts to c(_?mpm'e $ing-poY throughout
diffuse-porous woods showing h'ttle OF 1O YBIRHIOD )

the seasonal growth ring Again w?lcn the normal ctfmc‘l:non
is for the vessels to be BolitREy 0L N small groups of two or
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tional area examined should take the form of a radial strip
including an integral number of growth rings.

Vessel groups. Where vessels are grouped, it is advisable
to record the frequency with which the different group sizes
occur. No rule has been discovered governing group size and
the simplest way of describing it is to give the most frequent
and the maximum sizes, as in Table I,

Rays. Similar remarks apply to the rays, which do not vary
normally in size. The position is further complicated in some
woods by fusions and divisions (2) which are not always
recognizable as such. The frequency with which different
sizes occur in any sample usually gives an asymmetric curve,
and the simplest way of dealing with the situation is to quote
the most frequent sizes and tﬁe maximum size encountered
(Table II). It is convenient to express the height of a ray
in terms of cells where the average height is not more than
about 15 cells, but where this size is exceeded it is usually
better to record the height in microns, The proposed limit is
entirely a matter of convenience, but uniformity of practice
is desirable.

SuGGESTIONS FOR PREPARING DESCRIPTIONS

In the authors’ previous paper (§) it was concluded that as
a general rule five samples from each of four trees are sufficient
to prepare a reasonably accurate description of al timber.
In the nature of things it is frequently impracticable to ex-
amine so many samples, and it th@"? becomes necessary to
modify the pmcedure.accordl_ngiy; Table I1 contains Suggis'
tions for the routine examination of a timber secording to the

) oY, it l.l.l
amount of material available. T.h_e maximum requirements w
demand but little time if a projection method is adopted (3)-

SUMMARY

The signi in types ural variation is
I'he s of certain types of structt
e cagi yPcti'on of woods.

discussed in relation to -thb'dé’“éf ;

Evidence is adduced to show t at in cgttredr?f;c:a;es;:;?::::
the mean sizes of an element i Wo'spe_ci.esd- 'dua]ye]cmgms
3.5 times the standard dev’mtilor! of the u; ivi it
i’? any sample of either species, 1t is unsound to u§
diagnostically.
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TABLE II
+ Data 1v PrepariNG DESCRIPTIONS

SunGESTIONS FOR T REATMENT (

Treatment of each sample when there is available—

Yaariic Abundant material
Only one simple (The number of sampleg

should be stated.) \

i
=

Measure 25 w:ssels; 2
mean, S.U‘, and S.D. nfm
of rad. & tang. diams., e.¢,
Mean radial diam. .
2124 S DT Rk vojo e 200
24 | S.D. of means,, ... S clg,,'.

:t a typical region by inspcct_i
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1Dt lll'-umwth rings um:l
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It is pointed out that tissue variations demand a different
treatment from that which is suitable for variations in cell
size.

Suggestions are made (Table IT) for use in describing ele-
ment size and tissue variations so that all information of
diagnostic value may be included.
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ACTION OF HYDROFLUORIC ACID IN
SOFTENING WOOD

By Tromas Kerr

National Research Fellow

Bussey Institution, Harvard University .
In the preparation of sections of wood for rp:croscoplclal
work, the use of a preliminary so&ang agent is frequently
necessary. Immersion in hydrofluoric .a'cld is one qf the most
common methods employeds yet, in spite of its wide uﬁ;. l:ts
softening action is little understood among wqod techno. n}
gists. The lessened resistance to cutting after the use o
hydrofluoric acid has been ascribed to -the rem?valhof rs:h(.:a
(Plowman, 3), and more recently to a change in t ef :gn;ln
(Harlow, 3)‘, Both of these fg"ctors- mgy.pla ah?art, o; e;uz

action of hydrofluoric acid on & chemically 'im'oge :
substance, such as wood, must be exceedingly complex.

ief cause ¢ oftening can be explained
Nevertheless, the chief cause of the s ftening can
by a partial degradation of the pdiﬁﬁ:ﬁ t:nd not by a change
: igni i nic cons : R
£ f‘::;?c:;lgi: 1:11].;351;{‘1{1:‘11111;1‘%3?‘:‘_ rofluoric acid, but desilicification
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alone does not account for the softening action on wood. Th Y
" zed by Harlow (2), who points qut the low:

rmally present in the ash of wood, thes
, silica content and the ease ‘OF
s physical change in the wood after
w shows that there is a definite
ween the specifi ravity of wood ;lml_ the re-"
the higher the specific gravity, the
more difficult the material is to cut.

T'he conception that hydrofluoric acid p!‘f.):iuCcs a |1]‘l_\'5i{.‘al
change in the lignin has LJl'u;ivt:htL'J‘i}' arisen from the fact
that lignified material requires softening, whereas unlignified
t1SSUES may be cut without }‘l“-.'hl‘.]i.‘-l:ir_\' treatment. At the
same :imn', it must be remembered that wood also (‘l}!lt':!ills
large masses of secondary wall fibers, while soft tissues usually
possess thin walls.
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8 TROPICAL WOODS

38

has been empha

percentages of s

Jack of correlation betw

sectioning, and the obvio

treatment. Harl

s1stance to sectioning;

is no severe chemical change in the lignin after a
imersion in hydrof > acid. Lignin is known to be
' ineral acids, and this resist-

nin from other cell com-

resistant to the action

!}l:: ;
procedures used in the
1€ use of 70-72 per cent
1 3 per cent sulphuric
t hydrochloric acid,
s always of a residue

1e1Gt

of the 3 = i o

o d -.,!.l times, of a structural
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]. I _III""-' "'»!?]1.'.-:;? HE?ﬁL‘lJ]T\'.
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i iyl ALD 1 Na e I Ly P 1] < ] -
). He ). ar » 1ave been studied by Ritter
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if the blo I are

'-tr-:l.j [n'u omes to
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B L m 72 per cent
 cut from fregh material, However,
ger period in the acid, so that the
_cut with ease, sections prepared
i Increased resistance to 92 per cent
Cetions of Robinia 1’.rr‘m!mcr:ria, cut

r;:,:.-‘| these block show an
sulphuric acid, Thue
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from a block which had been immersed in the acid for 10 days,
left a secondary wall lignin residue in 72pﬂ' cent sulphnric
acid, although fresh preparations, similarly treated, show only
the remains of the compound middle lamella.

A study has also been made on the delignification of acid-
treated wood. When sections are treated with chlorine water
and hot sodium sulphite or chlorine water and 10 per cent
ammonium hydroxide, which removes the lignin, there is no
essential difference in the time and type of delignification
between acid-treated and fresh material. There is, however,
a marked change in the properties of the delignified fibers.

Changes in the lignin reactions have been noted after im-
mersion in hydrofluoric acid, Harlow (2) showed that the
color of the phloroglucin and the Miule reactions is dimin-
ished after the use of hydrofluoric acid and, with prolonged
treatment, may even be destroyed. It is quite apparent that
the brown discoloration of the wood, produced by the acid,
interferes with the red tint of these color tests. F{.lrther_mo(e,
there is no correlation between the; diminished intensity in
the phloroglucin and Miule reactions and the process of
softening, since most of the color loss takes place with Pf“};
longed acid immersion and after the wood already cuts w'ﬁ
case. It is unfortunate that We'.c’:llﬁw mt:frde concerning the
chemistry of these useful lignin color tests, s

In cor?trast to the slight effect on lignin, thea:;noncg
hydrofluoric acid upon-beihl;iOs# 18 q?;te_gmlslﬂg agr

: “ted for other mineral acids. It has been
with general effects noted for other mine i
known for a long time that many acids under varl

: ne o degraded product known as
tions attack cellulose and give a GEgF: Ped 0% ilbss of
hydrocellulose. This change i8 aCcOMPRIEC W, L 0 % g
tensile strength of the fibers, S0 t}_mt-;j cdrocellulose may be
tend to break up into Eefmts' ythods (1) boiling in
produced in cotton by the Ilomng ulm; 2 c;r hydrochloric
dilute acids, such as =3 per cent sulphuric of Ry PPoC s
acids, for several hours; (2) € Jm}*gc fgr 3-4 hours; (3) 1m-
cent HCI) into the fiber at o¢ "".:;c'h.cid fr ‘g hours, The
mersion in g5 per cent Silp uﬂ' rocellulose are described by
preparation and properties ot hyd '
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Schorger (5), Dorée (7), and others. The different methods
for the preparation of h}-Limccllulngc are not comparable, _for
after treatment the fibers still consist of a large and varying
prupurii(m of unattacked cellulose, an{:‘[hr:l' Wlt}_l a L‘l(i’grﬁdﬁd
product which is somewhat soluble in dilute sodium hydrox=
ide. : ]

The action of 48 per cent hydrofiuoric acid on cotton i§
similar to that of other mineral acids, but it is not so rapid as!
the methods given above. In the length of time necessary to
soften blocks of wood in hydrofluoric acid, cotton fibers show
the general property of hydrocellulose in the loss of their
tensile strength.

Hydrofluoric acid also produces a similar loss of tensile
strength in wood cellulose. Longitudinal sections of various
woods, cut from blocks which have been immersed in hydro-
fluoric acid, may be delignified by the use of chlorine water
and 10 per cent ammonium hydroxide. Such delignified fibers
show the same properties as cotton hydrocellulose, breaking
up in dilute caustic soda. This is particularly striking when
l:]q)t‘l{.:a Of \’L'l'rr.u‘l }1;1\1; E_\L‘C!l _L_Ii\‘cn a I'!E‘(_llullg{‘d I'-["L‘ilf.lﬂ(‘nz ';n th{':

acid so that the wood is too soft to section easily. It seems
reasonable, therefore, to associate the softening of wood after
immersion in hydrofluoric acid with physical changes due to
the formation of hydrocellulose. . i

If r_hti: softening of wood is due to hydrocellulose, it should
be }"f;,“i:\l}_‘lt‘ to demonstrate this by the use of ut,hcr acids
Blocks of Fraxinus americana and Robinia Pseudoacacia W{:r{;
iduction of hydrocellu=
: were softened and cut
ds into blocks of wood softens
1S never unifor:
55 per cent sulphuric acid produces
at the same time that softening
boiled in sulphuric acid of variou:

treated by the methods given for the pre
lose in cot

with ease. Drying dilute acid

ton. In all cases the woods

the material, but the action n. Immersion i
. I €rsion 1n

curalls ' -
swelling of the fibers

‘ oceurs, \\.r_nui iJIfJL‘I\’.S were
10US concer

per cent for two hours and longer periods, and these
'-.:':?_]tsnt:_ii ‘-?'If'hmﬁ li.lﬁi.-t.:_l]l'}" It 'Eshl:ntt::'cx't't.l“": ‘t*' t_ICS" .
boiling for four hours in 3 per cent sulphus Llh i '.}' .”‘-’rt Sir
_ phuric acid is part of the
on of lignin, Boiling of
ad softened some of the

1trations from o.5 to

lard treatment for the prepar
repe

d blocks in dilute sulphuric a
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hardest tropical forms, and this may prove useful in the
study of lignin residues in woods which are too hard to section
without a preliminary treatment.

Good sections were rarely obtained by these methods,
since they are too rapid to give uniform results, and frequently
are accompanied by morphological distortion. This is not
surprising, since the chemistry of hydrocellulose is little
known and, even with the use of cotton, the different methods
are not comparable. With wood there are additional com-
plexities in the reactions of hemicellulose and lignin. By a
detailed study of the actions of many acids on woods at vary-
ing times, concentrations, and temperatures, it may be
possible to develop a better method for softening woody
tissues than the use of hydrofluoric acid. This is desirable on
account of the disagreeable properties of the reagent and the
lack of uniformity in different samples of acid.

In the softening of wood, a severe degradation of the
cellulose is both unnecessary and undesirable. The slow
action of hydrofluoric acid is advantageous, since hydrocellu-
lose is produced gradually, and there remains in the fibers a
large ratio of unattacked cellulose. In the early stages of
hydrocellulose formation, there is only a slight loss in tensile
strength, so that the wood cuts with ease but does not crum-
ble. After a prolonged treatment in the hydrofluoric acid, the
loss of tensile strength has so increased that the wood tends to
crumble rather than cut. At this stage the delignified ﬁt)crs
dissolye in cellulose solvents with a small amount of swelling.
This may account for the fact that wood sections from such
blocks show an increased resistance to 72 per cent sulphuric
acid, since the cellulose does not swell to the stage where it
disrupts the structural lignin residue.

ConcLUSION

sftening of woody tissues by the use of hydrofluoric
aci’ghii ;{;ﬁ?ﬁtgd with a Ypartiai degr'ad_auon of -ce!lulo's_g and
the formation of hydrocellulose. This causes a change in the
physical prdpertie-s of the ﬁbers_. Tl_le lessened resistance of
Honing after immersion in hydrofluoric acid may

o sectl :
Keoggr:glated with loss of tensile strength of the cellulose.
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Contributions to the flora of tropical America. XIX. Eugenia
aeruginea DC., a misidentified type specimen. By N. Y.
SaxpwrtH. Bull '

Misc. f,.f Kew 1 24— i",‘,f_,\; 1934.

wse habitat was unknown when the
':1;-7'-. been misinterpreted by recent
I the type specimens shows that it is
uba and Jamaica as E. Fadyenii

fore falling into synonymy.
; wniola listed wrongly as E.
iblications should be known as E.

The pulping of cajeput, white mangrove, Australian pine
and Cunningham pine by the sulphate 'process. By C F,
CURRAN, SiDNEY | T HWARTZ, and Mark W, Bray. f)r;p;}"

fournal (New York) 901 231 44- A% jllhu‘ 7, 1934.

'S With pulping experiments at the U, S

\\-'.- I\..]A\_\I.!'d-...‘.l\ on: Cajeput (Melalenea leyca.

nite Mangrove iuncularia racen
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The work reported here was undertaken to answer this
question,”

“All four species are short-fibered and the pulps resulting
from them were inferior to pulps of the same type from the
common pulpwood species. The available means of pulping
do not appear to be adapted to the conversion of these species
into products which can successfully compete with pulps and
papers from commonly used pulpwoods. The best chance of
utilizing these species for paper appears to be in admixture
with stronger and more suitable fibers, or in some specialty
product (the nature of which is not now apparent) for which
they may subsequently be found adapted.”

The physiography and vegetation of Trinidad and Tobago.
A study in plant ecology. By R. C. MarsuarL. Oxford
Forestry Memoirs, No. 17. Mr. Milford, Oxford University
Press, 1934. Pp. 56; 7% x 1034; 32 figs; price 6 s. net.
After a number of cyclopedic statements on the history of

Trinidad and Tobago and a good topographical description,
notes on the geology and soils follow; the author, who is Con-
servator of Forests in the Colony, confines himself to general
remarks on the quality of the soils. More weight is laid on a
description of the climate, particularly such factors as tem-
perature and, especially, humidity and rainfall. Numerous
good maps and graphs allow t‘he:_ reac.ler to get quickly ac-
quainted with the various local climatic conditions to which
the main climatic vegetation types correspond.

The forests have been examined and mappeg after a
method largely tested out in S\?Cdf’ns but perhaps ;is"hm
other countries, the “strip surveying 3 with this as with ot 3"
methods the results 'd:g&nd on the type concept used.

Whether or not this is the best under the circumstances is

; AT 1 experience in the same field
difficult'to celgiE Sl pe_rs_on_al exg have been well chosen:

but Mr. Marshall’s types seem to have b

Two main association groups arc dlstlngi_lnsht;::;. aﬁngfwgitg;
and one drier, the limit c_lfl'.ﬁ-wilh atfa Yzaéo);-"z} b af e
‘ it ¢ rm

in,, a minimum amount for the 10 S 2
forest, the climatic climax. Su;h_ forest, along w;ttlil;ts; :;laap;:;i
varieties, formerly covered about o per cento )
now only between 40 and go per cent.
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Four types, with the rank of associations, are distinguished

in Trinidad and one in Tobago and designated by vernaculag
names; the principal type is the Crappo-Guatecare (Carapa-
Eschweilera) association which, in its turn, has four edaphic
(mainly) subdivisions which seem to correspond to sociationss
A reader who objects to the use of local names like Crappo
and Guatecare will in most cases find that he is just as much
or as little familiar with a majority of the Latin names; a
“temperate” botanist often finds it impossible to take his
bearings among this multitude of tropical binomials of which
so many mean nothing to him. He misses very much refer-
ences to families, not to speak of indications of growth forms
and suitable illustrations. The use of Raunkiaer’s leaf-size
classes should be considered. The photographs; good as they
are, can only give a general idea of what the different vegeta-
tion types look like.

The second type is the Mora association, and this is, ac-

to 1'1]';'.L114T]\_I|1', the real rain forest c/imax. Mora
is an invasive species and supposed ;_,{r:l(iu‘d“}' to take
c areas the climatic
This sounds strange and
1 action, in some way of
it Mora. That in plimes
aded by Mora is, how-

n of more soil: thus, in consid

> from the map, a function
urth, “mountain forest,’”
) | retted that the

; there are fully

} DE

St comprise Mangrove-
with ““palm stands”)—
M a successional series.
rtant second growth
ccted climax” when,
certain stabilization is

o ) tvne the o
i t Mas e - .‘r"-: 1lc l)r;{{"k""n patc}les,
. A.r_ miiiana ;,_-'.J':,r_}.‘-':-'(.r etc
SUCCESSION " Very interestin

g remarks on second-
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growth development are made (p. 48) dealing with the condi-
tions under which a destroyed primeval forest has a chance—
alwayas smallhit seems—to reconstruct itself on the basis of
second growth,

Under “Beach forests” various colonies on sand and rock
are briefly mentioned. The statement that the Coconut
might to some extent be indigenous in these islands may well
be disputed, since the genus Cocos has become monotypical
and entirely non-American.

The drier main group is called “semi-deciduous forest.”
Three “associations” are described, each apparently includ-
ing more than one sociation.

The most important associations, such as the Crappo-
Guatecare and Mora, are illustrated by complete lists of the
trees, with indication of the number of individuals, distributed
among ten girth size classes. These tables, probably important
to the forester, do not quite satisfy the phytosociologist. The
species are divided into three groups—"“dominants,” ““sub-
dominants,” and ‘“lower story’—an unusual terminology, for
““ Jominance”’ here has nothing to do with abundance or
physiognomic importance, but refers solely to the height of
the trees, The relative part taken by different species within
the strata is illustrated by the figures giving numbers of in-
dividuals; it is a pity that the author has not gone a little
further and applied some method for grouping the species
according to abundance-importance, the more as a scale of
6 degrees has been used, occasionally at least, during the
course of field work (see Appendix). land al

In the last chapter, “Forestry, agriculture, 5pd sy
location,” the author touchesa. number of }-llmp]t:rtant p{;a:t‘ ‘aa.
problems, and he 18 llﬂdqubtedl-y X 1ght o ens z?a f?;ést
proper understanding of the various }?p:ll i
should form the basis of schemes arLl, @ oo 1l as to the
and would be of value to the agriculturist as well as to
forester.” . 1! :

There is indeed no abundance o.g;w;;fgg‘;;‘;;‘f},*;fggigﬁg
ing tropical "egg.“fﬁon’ '3-1.1!:1 IW.H Tf.lts;es not pretend to enter
is a welcome addition to the list. He is plan X:

k ) ] f the amcmre of hls.p ant com
on a detailed description @i &
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munities—the undergrowth, with epiphytes, lianas, crypto=

gams, etc., has been left out entirely—but he has laid a good

foundation by his survey; the forester has cleared the road

for the phytosociologist who should follow in his wake.—CARE

?;i‘;r.\'rtirir.}:':c(;\ Bishop Museum Visiting Professor of Botanyy
ale University.

Studies of new and noteworthy tropical American plants. II.
By Harorp N. Moupenke. Phytologia (New York) 1%

g5-10¢;figs. 13; July 1934.

Among the woody plants described as new are: Alseis
Mutisii, Colombia; Avicennia nitid

da, var. trinitensis, Trin-

AN Fhrrties s ST T e B L g
\dad; Fitex Kiugii, Peru; V. lucida, Dominican Republic (its
Yo e e 1 ; ) 1 17 )
local names Palo Perrito and Matta Becerro); and 7. Rusbyi,
Colombia. Rec 2na, representing a new genus of
Verbenaceae from Bolivia, is named in honor of Samuel ]

1 1
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dia Golty

. > - AL -
Pa}me neogeae. VI. By M. Burrer. Notizblatt Bot. Gart.
seriin-Llable

lr'}' |::_'.: {4+ 111 £ - 107 4
L + T P INg <55 1034.

ed from Colombia, is the

e ostachys reported

: . 1s described from
t 1s called Cafia Brava.

Note on the genus Goethalsia Pittier. By H

LHYioigTiad (INEW York) 1: i.'.l:‘il!i\' 174

. A. GLEASON.
' istemica collected rucentl)’
€ author that the tree should be
to the 'I'iliaCcae,
described as new,

The dentz 11 t+ 12y - s
The dental plant of the Citara Indians in Colombia. By W
ANDREW ARCHER, W o Pl s -
i na: f‘::.'. \\\ 1IsConsin) 24+ .-.-. rl..: ‘h({“}‘}”-}l qf «\(.':{.’er

Dept. ]_:_. I{')__‘,_}.

Il{ulmim'cae, Schradera
. 5, 18 chewed by certain

' volombia in order to color their
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teeth black, The plant is known by the vernacular names
Querd and Quedd. It is reported, also, that in the Caquetd
region of Colombia and Peru, NVeea parvifiora Poepp. & Endl.,
known as Yana Muco, is employed for the same purpose.—
P, C. SraNDLEY.

Addimenta cognitionis Lecythidacearum. I. By R. Knurs.
Repert. Spec. Nov. (Berlin-Dahlem) 35: 338-342; July 15,
1934.

The following new trees are described: Gustavia gracilipes,
Colombia; G. iguitosensis and G. Tessmannii, Peru; Grias
loretensis, G. maranonensis, and G. Tessmannii, Peru; Carini-
ana ianeirensis, Brazil; Couroupita amazonica and C. Froesii,
Brazil; C. St. Croixiana, St. Croix, cultivated; C. venezuelensis,
Venezuela.

Fiir Venezuela neue Pflanzen der Sammlung Vogl. By K.
SUESSENGUTH. Revista Sudamer. de Bot. (Montevideo)
1: 81-86; June 1934,

There are listed numerous additions to Kunth’s Initia
Florae Venezuelensis. Most of the additions are herbaceous
plants, but among the woody ones are ﬂnacardir{m paf-mz'!ufn,
Sambucus peruviana, various Malpighiaceae, C"Jmfemm Strig-
illosa, Pimenta acris, and dcbatocarpus nigricans, var.
inermis Suesseng.

s plantarum novarum in herbario Horti
Deﬁ:gﬁi:;;g::arfm. Decas CXXX. Bull. Misc. Inf. Kew
1075 1934+ .
gi;uiz,angdstrees described as new are Gocbnatia arequipen-
sis Sandwith, Peru; Martinella insculpta Sprague & gandw.,
British Guiana and Venezuela; Pleonotoma echitidea l]);agl‘lﬁ
& Sandw., British Guiana; P. pavettifiora Sandw., Brazil;
Protea stipitata Phillips, Transvaal.
lles de Phanérogames de

A 3ces mouve .
Description d’especes ¥ Bull. Soc. Bot. France (Paris)

PEquateur. By R. BENOIST:

81: 3243265 1934- bed from Ecuador, collected by the

species descri oo
’lL:?ﬁloi n;:";. PPrat:'um ecnadorense, a tall tree; Rubus Uagrestss
c ’ .
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Polylepis subintegra, a medium-sized tree; and Axinaea

quitensis.

New species of plants of the Ladew expedition to Bolivia.
By H. H. Russy. Phytologia (New York) 1: 49-80; July
1934.

Among the woody plants described as new are: Guatteria

jis, Paullinia Tatei,
lyrata, Caopia parvifoiia, and Duranta recurvistac z'_)’-f-

selfosa, 4ichornea m £, x\ﬁf‘?“ja?ﬂfa

Beitréige zur Kenntnis der Flacourtiaceen Siidamerikas. T,
By Herman Steumer. Notizblatt Bot. Gar. Berlin-Dablenm.
12: 50663 June 23, 1934.

New species described are: Banara amazonica, Peru and
Bolivia: Eichlerodendron mexicanum. Among the new names
im (Seem.) Sleumer (Xylosma
/tia divica (Benth.) Sleumer
{asseltia mexicana Standl.); Heca-
H. B. K.) Sleumer (H. dasygynus
aefolia H. B. K.). There are alsonumer-
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1934. Pp. 184 4-x111: 614 xq. ' ’
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woods, with recommendations as to form of administration
most suitable to the conservation of the forests and the
economy of their exploitation, also to devise an accounting
system that would show the actual cost of each piece deliv-
ered. The object of the royal interest in woods was in the first
place construction timbers for the royal navy and merchant
marine, in the second place also profit to the royal treasury.

The principal construction timbers, the so-called ““ma-
deiras de lei,” were not to be cut without a license and not
to be sold except to the royal arsenals. These were enumerated
in regulations issued as early as 1623-33 and hence not con-
tained in the present publication, but it may be gathered that
they included Perobas of all kinds, Tapinhodn, and Pdo
Brazil—as well as various others such as Canellas, Vinhaticos,
and Tecas (Acapt), Potumujt, Buranhem of the variety
known as female, Pdo Marfim, Pio Roxo, Péo d'Arco,
Amoreira, Oiticica, Pdo Rainha, etc. '

Some replanting was ordered in the royal Pine forests of
Portugal at an early date and recommended in one or two
instances in Brazil (1800). With the arrival_ of Dom Joio of
Portugal in Bahia in 1808, the ports of Brazil were opened by
royal decree to foreign commerce, and direct importation and
exportation of all kinds of merchandise was permitted, except
trade in Pdo Brazil and Pdo Rainha which remained a
pferogative of the crown until 1834 and 1859 when with scar-
dity of buyers and with great accumulation of stocks o? hatr]:ld
the price had declined, from as much as £40 per ton }?-1 e
best grades, toa level at which it was no longer worth while to

intain the monopoly- TR : :
m%!::rg;%tthe- st_a}?p of }Ir:he Portuguese king in Brazil, which
lasted till 1821, his interest in “the natural resources with
\:;ich provid'é;;ce has enriched this fertile part of my d:&

: 9 anmears to have been considerable. I:Ie. arrang
APl vion and acclimatization of spices

s o for the introduction and @ :

gFeII:::fi?ind for the cultivation of othe}: plants, I_tll_atwrt:i tﬂd
- i VIR . in the arts. Fle orde
forcIEEs qsgfgtl 'y Phai:m‘_gyh'an:ri:h a view to the importa-
Mulberry trees planted in #8100 lishment of a botanic
vion of “seed of the silkworm, the establishmen

garden in Rio to promote the cultivation of nutmegs, cam-
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phor, cloves, cinnamon, pepper, and cochineal cactus, ‘to
experiment with the best method of producing plantations
of timber trees, etc.; the establishment of a school of Agricul=
ture in Bahia to serve as a model for the many others that he
planned to create in all parts of the country and founded @

chair of botany and agriculture in Rio as a part of the faculty®

of philosophy.
After his departure for Portugal, the regents acting during
the minority of his son, afterwards D. Pedro I, who was left
in Brazil, ordered the garden in the capital to furnish seed
and plants free to all who might apply for them, and to furnish
pﬂl;\nts for botanic gardens in Bahia, Pard, Pernambuco,
Cuyaba, Sergipe, Sio Luiz de Maranhdo, and Minas Geraes
some of which gardens either failed to materialize as such CII,'
were perhaps later given up. The publication of Velloso’s
Flora Fluminense was ordered in 182¢. :
From this time to the end of the pc}ind covered by the first
part of the Legislacio Florestal, the regulations deal chiefly
with the removal of some former restrictions and with permits
and charters for individuals and companies that desired to
llntrr.}duc§ processes of manufacture, such as paper pulp from
SRR
ot cF Parant Pia: “:‘:_-._l‘\* M_{ !._llu‘vf_:rm.(lﬁ?\;_a_\‘l,‘ .h.nr explo_xta_
Provisions were m;uh-.;ts Iculr’l \'ﬂ as 1<\"f:=‘: 1!:-‘1:"' ,U 5 m‘]d ]8'8 2)¢
watershed which still hllii‘l'ﬁlJ-'t;:‘i r‘hc C‘.l ] J.1 R
: . s 1ICS é Plrﬂ
some retorestation

BB ;ml_l imridcntall_\: for
e : there in that connection, An annual
subsidy of two contos to the publication of Martiug’ F

Brasiliensis was ordered in 1862, T MATEE
~ One of the last items of gener:
tormer laws and a t

].“.\_‘2\‘\

ooy al importance is a review of
: decision to the effect that the government
; I;Lurhm‘n}- to concede to private interests. JEFMISSic
or rights to exploit forests on public lands i § this
or EBe R Rl e public lands, Aside from this
general statement of principle and always with the reserva
o .' e 2 = - o - r 4 e - s o -
tion of ”1_11141,-1} timbers for the purposes of the realm, the
ntention is evident to protect the forest from the rcc’kl
exploitation and the devastation which througho iod
the order of the dav in Braz; Sucu hepe
rd ! the day 1n Brazil as elsewhere on the Amer.
an continent. The legislation up to the time of adupt.ion 0}
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a republican form of government in 1889 bears, however, no
evidence of an attempt to formulate a comprehensive policy
based on a realization of the importance of the forest even to
a country where nature is as prodigal as in Brazil—B. E.
DAHLGREN, Field Museum of Natural History.

Revision der Arten einiger Anonaceen-Gattungen. III. By
Ros. E. Fries. Acta Horti Bergiani (Upsala) 12: 12205
pls. 1205 figs. 1-14; 1934.

The paper continues Dr. Fries’ admirable monographs of
the Anonaceae, which present in so lucid a manner a detailed
and orderly account of genera that have long been in almost
hopeless confusion. His method of treatment is one that all
botanists might take as a model, but one that few of them
will be able to equal. The genera monographed in the present
paper are: Diclinanona, with two species, one of them new;
Anaxagorea, with 17 species, eight of which are new; A. multi-
flora of Par4, Brazil, is called Invireira, Duguetia (including
Aberemoa of recent authors, not of Aublet; Geantbemum, and
Alemene), with 13 sections and 60 species, many of them new;
D. echinophora of Amazonian Brazil is called Ameipi, its wood
used for frame buildings; D. calycina, subsp. Persteegii, of
Surinam, is called Soort Zuurzak. Duckeantbus grandiflorus,
a new genus of Amazonian Brazil. Guatteriopsis, a new genus,
with three species in Amazonian Brazil and Peru. Rollinia,
with eight sections and 54 species; R. sericea of Brazil is
called Pisame; R. Glaziovii of Minas Geraes, Banana de
Macaco. Rolliniopsis, with four species. In addition to the
generic monographs, new species are published in the follow-
ing genera: Hornschuchia; Oxandra (0. Krukoffii of Pari,
Brazil being known as Envira Preta), Epbedrantbus, Malmea,

Crematosperma, Fusaea, Xylopia, and Anona.—P. C. STAND-
LEY.

Plantae Krukovianae. ITI. By H. A. GLeasox.
(New York) 1: 106-111; July 1934.

Woody plants described as new fro il i

] de m Brazilian Ama

are: Ryania sauricida, whose bark is used by the Indiatfso ?;ar
poisoning alligators; Trichilia Krukovii; Bixa excelsa Gleason

Phytologia
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& Krukoff, a tree of 30 meters; Henriettella sylvestris; Bern~
oullia sweitenioides; and Diclidanthera octandra. w o

A
New or noteworthy trees from Micronesia. VI. By RYﬁzﬁ] 18
Kaneuira. Botanical Magazine (Tokyo) 48: 400-40983 2
figs.; 1934. :
The following six trees and shrubs are described as new -
from the Marianne and Palau Islands: Drypetes nitida and
D. dolichocarpa; Calophyllum Wakamatsui, whose wood is used
for canoes and construction; Boerlagiodendron pachypbyllum
and B. truncatum; Maba palauensis.

Properties and uses of common Philippine woods. By Luis
J. Reves and Luis AcuiLar, The Makiling Echo (Manila)

13: 3: 139-174; July 1934,

“There are many species of timber in the Philippine Islands
suitable for construction and cabinet making. Some 50 or 66
species of these are ord

kets. The most impo

rily found in the lacal timber mare

e rtant timber species belong to the

Dipterocarpaceae, or Lauan family, which furnishes about 36
AR 4 U ST ISR e . .

per cent of the total amount of timber cut in the Islands. The '8

woods vary irom moderately soft to extremely hard, and in }

color they range from pale yellow to very dark brown: reddish

oY e s e : 4

colors, 1_1=.-\.c.u, predominate and even the so-called “White

Lauvans® have a re

hed £ ish tint. The members of the famil
ey v n thic amnhlet ara ! } % i ) d
riped 1 this i.““"i""‘ are Almon, .\E.}E'{{‘ng 8&_’5‘1‘.1]" S !

oul, Mayapis, Narig, Palosapis, Red
wong, White Lauan, and Yakal, fiiu{‘ond
u} € comes 1i1_r: Leguminosae, or Narra
. 1es most ot our beautiful furniture
3 mMOno AL e ereesa 1-1;
‘_ \;\“Ti‘i]:,:}l\“;l1:f‘ ‘s.\lL) ‘,ll-:\l-;.l(-_n.g__r_qs::_r:n?g, l%;ltct§, Ipil,
upa, and lindalo, all of which are deseribed in this
r. Other cabinet timbers of the Islands ht:lrmlg b

per. Qbier ioabidiet : _ ing to
everal families have also been included.” :

to the Dipterocar

family, which

Study of the natural defects of Ben
S. VErsoza. Thke M lakiling E
July 1934.

guet pine logs. By Juan

cho | anil 2510
¢bo (Manila) 13: 3. 175-180;

’=T’lr(1_\' of all t'ii.';f.i':Ct'S ':U\'L'Tlll‘lu

! 57 ; 284 lops. no ;
to be free of interior defe Sl

ct. Benguet Pine logs contain

s
i
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natural defects in the interior partion caused by either heart

checks or brash center. The cores, however, are usually boxed

into squares within which the defects are included, 'hence
these interior defects are sometimes utilized. In addition to
brash center and heart checks the other most common defects
found in Benguet Pine are butt rot, rotten knot, and cat face.
When found existing in the log the last three are always in
combination with either one of the first two which are always
found in the interior portion of the log.”

Firmiana and Erythropsis. By H. N. RioLey. Bull. Misc.
Inf. Kew 2142175 1934.

The genera Firmiana and Erythropsis were united with
Sterculia by Bentham and Hooker, but now are generally
recognized as distinct, although the two former are much
confused. To Firmiana belong F. platanifolia (L. f.) Mars.,
F. maior Hand.-Mazz. of Yunnan, F. diversifolia A. Gray of
Fiji, F. papuana Mildbr. of Papua, and probably F. Merritti
Merrill of the Philippines. F. dorneensis Merrill is Scapbium
affine (Masters) Pierre. To Erythropsis belong E. colorata
(Roxb.) Burkill, E. fulgens (Mast.) Ridley; E. pallens Ridley,
a new species of India; E. Barteri (Mast.) Ridley, comb. nov.,
E. Midgeodii (Exell) Ridley, comb. nov., and E. erythrosiphon
(Baill.) Ridley, comb. nov.—P. C. StanprEY.

Identification of the commercial timbers of the Punjab. By
K. Aumap CHowprury. Bul. 84, Forest Research Institute,
Dehra Dun, 1934. Pp. 68; 534 x 814 28 plates; price 5 s. 3d.
“The aim of this bulletin primarily is to show the differ-

ences of the antomical structure of some of the more common
commercial timbers of the Punjab and the way to identify
them on the spot with the help of a pocket knife and a hand
lens. Secondly, it was thought that short notes on the
strength, durability, seasoning properties, and working qual-
ities of these timbers would be helpful in addition to the
anatomical descriptions, and these have been added.

“To start with, the publication contains some elementar
notes on wood structure. Although these notes were publisheg
In a former publication on the identification of timbers. the
are again included in this bulletin in order to make it as (:orrl':‘r
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plete as possible. A key for the identification of the timbers §
has also been added. This is meant as a guide and includes
only those anatomical characteristics which are of distin=
guishing value. A detailed description of the wood structuress
visible with a hand lens follows. This is based on an exami-
nation of numerous specimens in the collection of the Forest
Research Institute at Dehra Dun, and gives the range off
variation that is likely to be found in a species. In order to S8
help in identification, low power (X 10) plwmmicrographs
[negative prints| have also been included.”

Die Gattung Astronidium A. Gray. By Fr. MARKGRAF.S
Notizblatt Bot. Gart. Berlin-Dablem 12: 47-50; June 2§, 1934

Astronidium of the Melastomaceae, described in 1854, was
united with Astronia by Triana, but should be recognized as
a valid genus. It consists of 11 (perhaps more) spccfés, of the
Malayan and Polynesian regions.

Contributions towards a flora of British North Borneo. IV.
Bull. Misc. Inf. Kew 119

194 s
tads 1G4,

New specie v Ridley in the following genera

s Psycbotria, Lasiantbus, Ardisia,
Jasminum, Linociera, Melodinus, Kr,p;ia, and

of woody plants:

A ;:{J.‘:-.’ft’[.ﬁ A

Gaertnera.

Matériaux pour la flore de la Nouvelle-Calédonie. XXXV
Révision des Méliacées. By A. GuirLavmin. Bull. Soc
Bor. France g T

Paris) 81:242-246: 1974,

All the Mehaceae of New Caledonia, except Dysoxylum
bijugum, are endemic. I'hey belong to the genera ;")’\,'tov—)'*'nm
26 species), Aglaia, Amoora, Carapa, and Flindersia. A key
to gl...\- species of Dysoxylum is published, and three species

re described as new. .
Matériaux pour la flore de la Nouvelle-Calédonie. XXXVI
A propos des Ternstroemiacées. By A, GuiLiaumix Bu!!'

) J o o i B AN . -

Yoc. Bot, France (Paris) 81: 28 3-28¢; 1934

. -3 % ) -
I'he Ternstroemiaceae are poorly represented in: New
aledonia, if, indeed, they are represented at all, The g-t'nus
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Strasburgeria, formerly referred to the family, has been made
the type of a separate family. Microsemma Labill., originally
placed in the Ternstroemiaceae, has been referred also to ti‘ge
Flacourtiaceae and Thymelaeaceae by later authors. It is
represented in New Caledonia by ten species, for which a key
is provided, four of the species being described as new.

The moisture equilibrium of timber in different parts of
New South Wales. By M. B. Werch. Reprinted from
Sourn. €& Proc. Roy. Soc. New South Wales (Sydney) 67:
364-375; 1 text fig.; Feb. 23, 1934.

“In order to obtain information relative to the equilibrium
moisture content of woods in various parts of New South
Wales, small samples of ten different timbers were despatched
to ten country towns. With certain exceptions these, together
with a similar set of timbers in Sydney, were weighed weekly
from October 1930 to December 1932, and the moisture con-
tents calculated.”

“The results of the experiment clearly indicate the neces-
sity for thoroughly protecting woodwork to be used in inland
districts with moisture resistant coatings in order to minimize
as far as possible the excessive normal variation between
winter and summer conditions.”

Some mechanical properties of alpine ash (Eucalyplus
delegatensis R. T. B.). Part I. By M. B. WeLch. Reprinted
from Journ. & Proc. Roy. Spc. New South Wales (Sydney)
67: 385—402; plate IV, 4 text figs.; Feb. 23, 1934.

" A series of static bending tests were made on nine logs of
:'\111111}: Ash, Eucalyptus delegatensis, from three trees of vary-
ing girths. The results did not show any uniform increase in
strength towards the top of the tree, and in some instances
the wood was decidedly weaker in the uppermost log than in
the lowest.

“The weight per cubic foot varied from 32 to 46 lbs., with
4 mean of 40.1 lbs,, and except for wood of low density, the
T:csx:lts proved that Alpine Ash possesses considerable
htiangth' with a high modulus of elasticity, whilst the tough-
f1ess, as indicated by the work to the maximum load, and also
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the elastic resilience, is very satisfactory. The fiber stress
the proportional limit, modulus of rupture, a_nd modulus
elasticity increased comparatively regularly with the den:
but the effect of density was more irregular on the work
the proportional limit and to the maximum load. ‘
“The rate of growth varied from 2 to 10 growth rings p
inch, the maximum density and strength (modulus of ru
ture) being obtained at 6 r.p.i., although the maximum vak
for fiber stress at the ]11‘LI]‘()I"(I1('.'T‘:11k limit and modulus
elasticity were found in the wood of slowest growth. S
greatest shock-absorbing ability was found in wood of ‘som
what slower growth, Although there were numerous excep=s
tions, wood showing less than three growth rings per inchiss
especially if cut near the heart and of low density, was unsat=
isfactory with regard to strength,” 9 II.
Steganthus und Leuranthus, zwei neue Gattungen der
Oleaceen. By E. KxosLaven. Notizblatt Bot, Gart. Berlinalh
Dablem 12: 115—117; June 25, 1934. 5',

-

The new genus Ste \
Africa and Mau D,
Welwitschit Knobl., Linaciera ’

Linaciera ur

ts of three species of easterm
vbii (Knobl.) (.’t-!ayepea,_ o
schii Baker); S. uropbylla S
S. lancea (Lam.) (Olea®
s only of L. Woodiana (Oled!
ii Harv.), of Natal—P. C h

Neue und seltene Arten aus Ostafrika (T i
- anyika
Ma:j.dat) leg. H. J. Schlieben. V. B?ﬂg v:

- - ; : 2
blatt Bot. Gart. Berlin-Dablem i1

~Territ.
J. Mirperagp.,

.\,‘.:: - "
: 1102 105h~1092;

Jan. 20, 1934.
Most of the numerous new species described are herbs or
;-,'-'-:'J:«hi'u}):-:, but among the trees are the fol]owing: Craibia
Trichoscypba |

liebenii Harms, Trickilia Schliebenii Harms
7 ¥ 3 1 S

dugurensis f\'l}ldl)r., Rawsonia uluguruensis Sleumer Scolo |
pia riparia Mildbr. & Sleumer. ’

Neue und seltene Arten aus Ostafrika (Tan i i
: ganyika-Territ,

I‘v"[al_-xdat) leg. H. J. Schlieben. VI. By J. I\;yilﬁlg:::l:
Notizblann Bot. Gart. Berlin-Dablem 12: 79-108; June 2 -
1934- ’ 7
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nts described are Podocarpts ulugur-
: Schliebenii Harms, Kllugiriu n;l:::

thati; Sorindeia'calantha Mildt')r.,l(alugum name ! §eu. :
??tzl‘::mm Schlicbenii Mildbr., Kiluguru name leu“criI:a,arﬁi
gracilior Mildbr., Kiluguru names rKllt:mt_:ﬂamon s
Mjelemamondo; Premna Schliebenii Werd., I\Ipogorof itk
Mtutiopala; Solanum birsuticaule Werd., lMudulo a; : A
Schliebenii Werd., Kiluguru name Ndugut; 8. /ignosum W erd.,
Kiluguru name Lussongolagola; beamyda;racfaya spectabilis
Mildbr,, a new genus of Acanthaceae, Kiluguru name
Mbabala. The Kiluguru name of Kongoé 1s reported for
Prteracarpus polyantbus Harms,—P. C. STANDLEY.

Die Theaceen des tropischen Afrikas. By H. MELCHIOR.
Notizblatt Bot. Gart. Berlin-Dablem 11: 110: 10G93-1100;
Jan. 20, 1934.

The African Theaceae are represented by Ternstroemia,
with two species; Adinandra, with two; and Asteropeia, en-
demic in Madagascar, with seven species. There are described
as new Ternstroemia polypetala, from the Uluguru Mountains,
the Kiluguru name being Mbojamboja; and Adinandra
Schliebenii, from the same range, its local name Msungu.

No. 40

Among the woody p
ensis Pilger; Cynomelra

Rehabilitation du Cordia senegalensis de Jussieu. By Fran-
go1s PELLEGRIN. Bull. Soc. Bot. France (Paris) 81: 270-272;
1 fig.; 1934.

Cordia senegalensis DC. is different from C. senegalensis

Juss., the former being a synonym of C. Gharaf (F

: : . k.)
Ehrenb. C. senegalensis Juss. is a valid : if (Fors
synonym C. Heudelotii Baker. species, having as a

New trees and shrubs from tropical Africa. III. By A. C

Hovie and H. Dunkiey. Bu/l, Mise. Inf. Kew 182-190;
?

2 figs.; 1934.
New species described are: Homalium rbodes:
Rhodesia, its vernacular names Mﬁl’fn;aaiﬁ:lﬂﬁ;vreqnogtherf
Rnga; Dombeya practermissa, Tanganyika and Ken a-:llla i
Ibwale and Mukeu; Berlini ya, called

\ . a confusa, Nigeri
oons, Ekpagoi; Millettia Kmn{d;?, ggﬁ?l;rindlgx:
»




No. 40

¢8 TROPICAL WOODS

Hippocratea birtiuscula, Northern
Salacia owabiensis, Gold Coast; Fagara trijuga, Northemn
and Tanganyika, Chongwemaura; Pachylobus
paniculatus, Gold Coast; Cantbium Martinii, Northers

Rhodesia

Rhodesia, Sikanganteme: Bonamia Vignei, Gold Coasts
Crossandra .'i‘,rf.’-h'r'.ls ens, Northern Rh 'LiL‘Siii. Kain}'ungmnaluba. {
P. C. StaxpLEY.

A botanical reconnaissance in the Virunga volcanoes of &

Kigezi Ruanda, Kivu. By R. D. Burrr. Bull. Misc. Inf

Kew 145-165; pls. 73 1934.

The Virunga volcanoes consist of eight principal peaks;the

highest with an elevation of 14,780 ft., in Belgian Congo and¥

Belpian Mandate, about 120 m

Ice cap. ['he

es south of the Ruwenzont
yegetation discussed is chiefly that of the alpine
) Erici-Rosenii. The
forests greatly resemble
ast African mountains,
two regions. The trees
Lobelia, Erica,
icum, Senecio, Philippiay

, Podaocarpus, Cornts,
Neoboutonia, and Cus-

e, which 1s «

12 ¢ C

By D. Normanp, Revue

1JILEE O 1 Aer. Trovica (o PR - .
2 1 i ].l.;_l 5_}_]54_' 4'[4_.
!. l .--\ | -~
i : exported from the
. it ; :
botanicallin Rireen: th.is 11 ! iin to be identified
s are mot imbortant fonor infers that the'scieniific
y dlC NOLU IMportant iron

!

i a commercial st: i a
though a definite relatic 7 hmud]mmt, al

15 often indicated between the
lames and the scientific determina-

vernacular or commercial

The wood tl{ !z‘_wm}ni-‘ |_-\']-,.,

5 rted from Gaboc as
grain with numerous VESSsels . i e

s moderately hard and rather
U_] 1 with a light grayish cast, and
vhen fresh. Determined as Testulea

ieavy, yellowish orange brow,
has an offensive odor

Rhodesia, Namindaj
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gabonensis Pellegr., it belongs to a small family Luxembourg-
iaceae, near the Ochnaceae. It grows in the West African
forests from Mayombe to the French Cameroon. Herbarium
material suggests Sapotaceae and upon superficial examina-
tion it could be confused with Ompbalocarpum Trillesianum
Pierre. In appearance, the wood is analogous with Corynantbe
(Rubiaceae) and in particular with the Aqué (Pausinystalia
brachythyrsa De Wild.) of the Camercon. The wood known
as Roné from the Cameroon is slightly denser, otherwise it
presents the same anatomical structure as Izombé and is un-
doubtedly the same species.

Not all the Copal trees (Copaliers) of Gaboon belong to the
genus Copaifera. This is demonstrated in the case of Sindora
Klaineana Pierre (subfamily Caesalpinioideae, tribe Amher-
stieae), known locally as Ebana, N'Gome, or Oveéng’kol.
In the Pahuin dialect the term ‘“Ebana” is given to this
Copal tree and its resin. Also called Banda Rouge in May-
ombe, which is probably the same as Ibanda of the Bayaka
dialect, the tree grows up to 95 feet in height, usually along
the border of forests, parallel with the coast and alternating
with the savanna belts. The wood has a roseate cast, is light
in weight, not strong, and is inferior to the Gu (S8indora sp.)
of Indo-China, so extensively employed in the construction of
pagodas.

Kevazingo, a commercial wood exported from Gaboon,
does not belong to Didelotia africana Baill. Herbarium mate-
rial shows affinity to Copaifera Demeusii Harms, and closely
related to this is C. Tessmannii Harms. Both Kevazingo and
Bubinga, also from Gaboon, belang to one or the other of
these species,—L. WiLLiams, Field Museum of Natural History.

Gold Coast Colony. Annual report on the Forestry _Depa.r,t-
ment for the year 1933-34. By H. W, Moor. Accra, 1934.
Pp. 105872 X 13 Price 1 8. '
“The exploitation of timbers other than Mahogany is re-

celving -af:fntion. A beginning has been made with M’gnsor}m

(Mansonia ahissima A. Chev.), qnd the first year's _Shl:

mments have amounted to 1500 cubic feet at least, and pro

ably more, as a further 1800 cubic feet were included in the
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category of “Walnut logs,” a part or all of which is likely to'

have been Mansonia. An interesting feature of the develops

ment of this timber is that the forests of a part of the countrys

outside the Mahogany-producing zone now become exploit-
able, and the landowners are enabled to utilize trees which?
would otherwise have been felled and burnt in the course 'of
farming operations. The possibilities of establishing an exporg
trade in other timbers are being investigated.”

L’origine botanique du bois d’ébéne du Gabon. By Fran-
cois PELLEGRIN, Bull. Soc. Bot. France (Paris) 81: 327-3283
1934.

Gaboon Ebony, called Evila or Tvila by the inhabitants; is

obtained from Diospyros crassifiora Hiern, of which D}

incarnata Giirke and D. evila (Pierre) A. Chev. are synonyms

Olea Mildbraedii, ein Beispiel fiir die Variabilitdit der
Oleaceen. By E. KnosLavcs. Repert. Spec. Nov. (Berlin=

Dahlem) 35: 343-349; July 15, 1934.

ldbraednt ranges from Cameroons to Fast Africa,

- are described as new three varieties, typica, cuspidata,
and lanceolata. ’

The cambium and its derivative tissues. No, IX. Structural
\-‘_ariability in the redwood, Sequoia sempervirens, and its
significance in the identification of fossil woods. 113\' I. W
BaiLey and AnNA F. Favcyr. Yournal of the Arborel

tum, Harvard University 15 7:

Arnold Arbore-
: 3t 23720

33 543 Jilé\.' IU';;‘,_

A detailed investigation of the secondary xylem of the
1 demonstrates that most anatomical char;-:.ctcrs
uate considerably nlnt only in trees grown under markedly
t environmental conditions but also within differe
sof a single tree. This is as true of such SLii)}i{)St‘i]]ii'LE:;ZE
servative qualitative characters as form and orientat;
ts, or of pit apertures, as of such quantitative char
ndth of annual rings, dimensions

I unit area

ation of
\ acters as
of cells, or number of rays

2. In general, the range of variabilit

2 : y tends to be greater
different parts of a single, | o

arge mature tree than in
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homologous parts of different trees. There are significant
differences not only in comparable parts of stems, roots, and
branches, but also in growth layers formed at successive in-
tervals during the development of each of these organs.

“3. In the Redwood, as in other conifers, the cambial
initials and their derivatives increase in size for a varying

period of years, after which they tend to remain constant

except where deviations are induced by various modifying
factors. The cells of roots and of the outer parts of the clear
lengths of huge old stems tend to be larger than those of
young stems, of physiologically dwarfed stems, or of branches.

‘4. Many of the salient variations in the size, form, num-
ber, and orientation of pits and of primary pit-fields are
correlated with such fluctuations in the size of cells and in the
thickness and physical structure of their walls. Thus, different
combinations of anatomical characters tend to prevail in
different parts of a tree and in tissues formed under varying
growth conditions. '

“g. A preliminary study of the ranges of structural varia-
bility in various representatives of the Coniferae indicates
that although it is possible to differentiate the wood of
Sequoia from that of the Taxaceae, A-raucari?.ce:j\e,. Abietoid-
eae, and Pinoideag, it is difficult to distinguish it in all cases
from that of the Podocarpaceae, Cupressaceae, and other
genera of the Taxodiaceae. ; e it

6, Characters which have been interpreted as indications
of araucarian affinities, i.c., contiguity and alternation of
tracheary pitting, absence of crassulae and of wood paren-
chyma, occurrence of ‘resinous’ tracheids and of clusters -_of
medullary stone cells, etc., are of not uncommon occurrence
in the Redwood and other representatives of the Podocar-
paceae, Taxodiaceae, and Cupressaceae. )

%5, There are no convincing arguments for assuming that
the "various Paracupressinoxyla and Brachyphyue_ge are
transitional or ancestral types of Araucariaceae, rather th_s__m
forms related to the Podocarpaceae, Taxodiaceae, or Cupres-
saceae. A number of them exhibit combinations of anatomical
characters which fall within the potential range of structural
variability of the genus Seguora.
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_ Systems of classifying and identifying the woods of
Gymnosperms and -\:'.-,-_'-1\-xi-1n_-:';'r*..‘é have tit‘\'l'l‘-‘}"t'd largely
h trial and error. Available anatomical data —tabulated
from miscellaneous collections of more or less fragmentary
d to significant develop=
al, physiological, and ecological factors <do not provide a
reliable basis for distinguishing the woods of most closely

' rely ted ones.
ying and identifying the woods
Z10SpeErms 15 to be attacked fI'OI'ﬂ a
thoroughly scientific point of view, collections of authentic
nens must be assembled, not \'fﬂ]._\' from different genera,
ifferent parts of mature
trees and from trees growing under different environmental

ecimens and without due re
1 i

elated Spec 1es and of many

**g. If the problem of classitying

of Gymnosperms and An

SPECIES, and \;U'.Il.".l."w. ] also trom ("

conditions.”
Of special interest to wood anatomists is the nature of the

pitting between the tracheid ray cells, since the

latter do not develop a secondary wall and hence are withoug
Rt . :"...

[he Redwood, as of the Taxodiaceae,
.\-' [a 1 -arpaceae, Cupressaceae, and
Ce

re or less 1I'Iii.'1'§.{'3ncd
iry wall such as
nd of the rays

i .1I<' . 1c ':}-"lt‘\i"I}S. This
; v W ern ray initials of the
L n f: 16 1
in nifas d cambial wall.
4 & | § 7.1[' i
S ["";?‘.L:‘.-'.' Pi

e-pitting, :1[1:.‘. tends to be ¢ -uously thickened at the
s of the cells where in contact with intercellular spaces
ple pits and pits to intercellular spaces, which are C}Ialrail;.:
tic features of the ray walls of the Abietoideae. are
entirely absent, :
‘“The presence of a true secondary wall in the rays of th
Abietoideae and its absence in the rays of the ']‘axt;dl'xccaec
ipressaceae, €tc,, are of .T-LJHLi;.iY‘IICT‘:I.'al significance !I“l an ;
scussion of ray pitting. For example, there is at times i
certain superficial resemblance between the end walls of the

(
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ray cells of Funiperus and those of Cedrus, Abies, or Tsuga.
In Funiperus the investigator is concerned with deeply de-
pressed primary pit-fields in primary walls, whereas in
Cedrus, Abies, or Tsuga he is concerned with simple pits in
secondary walls, i.e., entirely distinct morphological struc-
tures. In the case of pits in the ‘crossing field” or “tracheid
field’ of the rays of Abies or Cedrus, the investigator is dealing
with half bordered pit-pairs; whereas in the rays of Funiperus
or Seguoia, he is dealing with bordered pits which have no
complementary simple pits on the ray side. The pit mem-
branes are double structures formed by the wall of the ray
and the adjacent primary wall of the tracheid, just as the tori
and pit membranes of paired bordered pits are formed by the
two adjacent primary walls of the tracheids.”

Structure of [the cell wall of wood fibers. By GeorcEe J.
Ritrer. The Paper Industry (Chicago) 16: 3: 178-183;
June 1934; 19 photomicrographs.

“The major portion of the lignin is located in the middle
lamella; the remaining portion is in the cell wall. Cellulose
and hemicellulose form the major part of the cell wall, which
is composed of several thin layers arranged as concentric
sleeves that can be loosened chemically and separated me-
chanically by slipping them off from one another endwise.

“Layers of the cell wall can be separated into fibrils by
chemical and mechanical means. The fibrils of the outer layer
are oriented at approximately go deg. to the fiber's long axis,
whereas those in the remaining layers are oriented anywhere
from zero to 30 deg. to the fiber's axis.

“Fibrils can be separated into fusiform bodies that are
uniformly spindle-shaped. %

“Fusiform bodies can be separated into smaller subdivi-
sions, which are spherical in shape when separated and have
accordingly been named spherical units. il

“A cementing material of hemicellulosic nature 15 believed
to exist between the layers and the fibrils of the cell wall of
delignified fibers. When the material is removed_ by means of
hemcellulosic solvents, the layers and the fibrils of the cell
wall can be separated by mechanical means.”
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Sindora Klainzana Pierre (rev.) 40t

59

SxorrspeRG, CARL (rev.) 40143

Softening wood 40: 37

Solanum Edwardsii Standl., sp, nov.
37: 31

South America, North. (rev.) 37: 48

Western (rev.) 37: 48

“Spanish walnut”’ 35: 48

Specimens distributed 33: 26

Stablia monosperma (Tul.) Urb., var.
domingensis Standl., var. nov.

118
SranpLey, Paue C. {art.) 33 4, 155
34: 1, 39 36:13; 372 275 49%
14,18
Staudtic 35° 24
Steganthus (rev.) 40 56
Sterculincene, Rays (rev.) 39: 69
Stone in iroko (rev.) 36 fig; 371 58
Structural imbers trev:.) 34t 65
Structure of wood, Variation 381
Styracaceae (rev.) 33: 52
Sumatra (rev.) 33+ 53
South (rev.) 382 49




TROPICAL WOODS

day Is lmds (rev.) 38: *":‘ 38: 46

30:
yi iBrm & Rose)

1b. nov. 34: 40
od (rev.) 352

(rev.) 37: b2

i (Bur, & Schum.) Standl.,
ov, 361 2c
Standl., sp.

( ]\r.u nzl '| Stnndl.

plants (rev.) 34: £2;

?wund-."u ) 33: 51
5 Pellegr. (rev.) 40:

8: 40; 39 f:FS

logy (rev.) 403 43

‘frhhfn..dlr frw ) 372 56
[rinidad, Ecology (rev.) 401 43
L:urm.cn.: (rev.) 36: 45

Trochodendraceae 343 23

Trochodendron 34% 23

Tropical Am. plants (rev.) 3 ?;_,I
40: 16, 47

Turrer, WaLTER W, (art.)

Uruguay, Dept. Rocha (rev.)
Urticaceae, Woods 39: 40 |

Variation in wood 38: 13 (‘ |
40: bo I
Varronia (rev.) 36: 51
Venezuela, Andes (rev.) 36248
F}ora (rev.) 33: 34
New plants (rev.) 40t 47
essel members, Measuring 40
rcd pits {rt.v ) 36374
a, Ecology (rev.) 36: 66

Wax palm 35: 3

WEBBER, Ilu.m E. (art) 37: 9, 34- '

38: 15

West Ind;cs, Conifers (rev.
Flora (rev.) 35: 49

Whiteywood (rev.) 392 67
WieLawp, Geo, R. (arti) 392 1
\\lLuuts L. (rev.) 34: 47

55,75, 765 38: 45, 853
Winteraceae 34: 21
Wirewood (rev.) 39: 67
Wood names (rev.) 37: 64

Xylosma babamensis (Britt.) Standl,

comb. nov. 34: 41

Yale wood collections 33: 24; _3{-5

39 Al
Yucatan Peninsula (rev.) 37247

Zantboxylum paraguariense (Chod-&

Hassl) Standl,, comb. nov.
343 41
Zygogynum 34: 22

-

"y

™ o e T T

e o T el i e e

:




