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THE WOOD OF SARCOSPERMA PANICULATUM
By HerperT F. MARCO
Graduate Student, Yale University

In 1876, Hooker f. (Bentham & Hooker’s Genera Plantarum
I1. 2. 655) segregated two species of Sideroxylon and one of
Reptonia into a new genus which he named Sarcosperma
(family Sapotaceae, near Luctma). ‘ |

In 1925, H. J. Lam (Bull. J{.il'd. Bot. Buitenzorg I11. 7. 248)
proposed the monotypic family Sarcospermaceae to include
the species of Sarcosperma, of which nine are now recognized.
Of these species, five are known to occur in southeastern con-
tinental Asia (China, Hong Kong, Tonkin, Assam, and Sik-
kim) and four in the Malay Peninsula, Sumatra, Mindanao,

and Ternate.
Sarcospermna
second group an

paniculatum Stapf & King is a member of the
d is widely distributed in the Malay Peninsula
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and Archipelago. It was first discovered in the Philippines in
1909, and was considered to be a new species of Diococalyx,
family Myrsinaceae. Subsequently a new genus, Apoia, was
proposed for it by Merrill, who questioned its inclusion in the
Myrsinaceae. Its identity with Sarcosperma paniculatum has
recently been established by Lam (Phil. Fourn. Sci. 49: 23
143-146, Oct. 1932), who says: “The fact that Sarcosperma
has been inserted not only in the Sapotaceae, but also in the
Myrsinaceae, evidences both its close relation to those
wwo families and its isolation from them, since its characters
render it quite distinct from any genus in either of the orders
mentioned.”

The object of the present investigation is to find what
evidence the wood affords for the proper systematic classi-
fication of the tree. The only material ayailable is a single
specimen of heartwood (Yale No. 21175) from the Museum
voor Economische Botanie te Buitenzorg (No. 4952). In
Heyne’s De Nuttige Planten van Nederlandsch Indié (p- 1245)
is the following description: Vernacular names, Njatoh Rabo-
eng (Minangk.) and Koeriaba (Ternate). Tree up to 35 m. in
e
: 200 m. 1n [ adang and 400-600 m.
in Ternate; bole angular and rather crooked, with a clear
length of 10-16 m.; heartwood brown, rather s :

’ > oft,
durable (Class 1V), used for beams and planks. b S

Descriprion or THE Woop

General features: Color pinkish brown, faintly streaked
Luster satiny. Odor and taste absent or not disting :
material. Sp. gr. (thoroughly air-dry)
Ibs. per cu. ft. Texture fine and uniform; grain straight. Wood
easy to work, hn_ish::s smoothly, will probably hold it's ] >
well V-']'!C‘ljl manufactured, does not appear highly res; SR
decay or insects, SHPTSRIE o

Gross anatomy: Growth rings poorly defined by
deﬁcrept in parenchyma. Pores scarcely distinet
occurring mostly in radial pairs or in short r'uj
rhp interior pores much flattened; :
without pattern, though sometimes

t_inctiw:- in dry
» ©.53; weight about 33

narrow bands
without lens,
1al rows with
pore groups scattered,
tending to radial aline-
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ment; lustrous tyloses usually present. Vessel /ines distinct in
proper light as long scratches having the same color as the
background. #ood parenchyma in very numerous, very irregu-
lar, narrow lines producing a fine, patternless network with
the rays; not visible without lens and rather indistinct with it.
Rays very fine, closely spaced, bending around pores; not
visible without lens on cross and tangential sections, low and
inconspicuous on the radial.

Minute anatomy: Solitary pores ovoid (radial diam. 77-216g, av. 157u;
tang. diam; 77-216g, av. 154u); number of pores in radial groups, 2-7; walls
very thin, Hessel members with simple perforations, distinctly rimmed; per-
foration plate slightly to steeply inclined; terminations abrupt to ligulate;
bordered pits small, numerous, alternate, the aperture horizontally elongated
but not extending beyond the border; tyloses common, very thin-walled.
Fiber-tracheids compose the ground mass of the wood; often arranged in
fairly definite radial rows (owing to the close spacing of the rays, which are
only 2-4 fibers apart); walls thin, the secondary consisting of two layers, the
inner one the thinner; septations (true walls) and false septations (gummy
material) sometimes present; pits numerous in both radial and' tangential
walls, the aperture vertical, long-lenticular, and extending beyond the dis-
tinct border; fiber length 1.0-2.3 mm. Wood parenchyma abundant, without
definite pattern, but tending to form irregular uniseriate, tangential lines,
often interrupted; cells in one strand in contact with those of another
(radially or tangentially) or with the larger cells of the rays have small
clustered pits, but are not disjunctive. Kays heterogeneous; 1-30 cells (up
to 0,93 mm., av. 0,63 mm.) high; uniseriate rays and uniseriate portions of the
others are composed of many rows of square and upright cells, the marginal
row palisade; portions composed of procumbent cells are 1~ cells wide
(15-46p), mostly biseriate; c:;:lis all very thin-walled, abundantly pitted
throughout; pits to fibers lenticular, simple, but showing the border in the
fiber wall distinctly; pits to vessels irregular in size, shap:.f, and arrangement,
but mostly large to very large and often tending to scalariform arrangement;
pits from square and upright cells to wood parenchyma very small, lIIIr‘a.d:;..l“)'
ovate clusters with thickenings of thc' middle lamella showing distinctly
above and below them (in stained secn_ons); pits to other ray cells m:mm:3
numerous, not clustered; gum deposits common, granular; no crystals

observed.
SysTEMATIC CONSIDERATIONS

The wood of Sarcosperma paniculatum is so different from
that of any member of the Myrsinaceae thatvlt seems unll_kcly
that it would ever occur to a wood anatomist to relate it to
that family. The resemblance to certain of th_e Sapotmia_c,
such as Lucuma and Chrysophyllum, is very noticeable both in
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THE WOODS OF RHABDODENDRON
AND DUCKEODENDRON

By SamueL J. REcorD

The two woods described below are from the Brazilian
Amazon region. They are of special interest to the woodindts
omist because each of them has been referred to more than
one family. The purpose of the present investigation is to dis-
cover diagnostic characters in the woods.

Rhabdodendron amazonicum

The synonymy of Rbabdodendron amazonicum (Benth;)
Huber is, according to Ducke (Archivos Jard. Bot, Rio'de
Janeiro, I11. 181), as follows: Lecostemon amazonicum Benths
L. crassipes Benth., Rbabdodendron erassipes Huber, R. Duckes
Huber, R. paniculatum Huber, R. longifoliwm Huber, and R:
Arirambae Huber. The species exhibits considerable variation
in the size, shape, and texture of the leaves'and in the nature
fthe inflorescence. These differences were responsible for the
t on of species and may account for the wide differ=

rarding the family to which the genus belongs.
t is attached to the Rutaceae, but it has also
| to the Rosaceae-Chrysobalanoideae and to the

ood samples of Rbabdodendron amazonicum are
study: Yale No. 21237 from the Ford Company,
ry Brazil, through Field Museum of Natural

- 613237), and Yale No. 22061 collected by Dre
f ' Ducke (No. 41) in Parintins. The conspicuous fea-
ure of this material is the anomaly of successive development
y groups of wood and bast. According to Solereder
anatomy of the Dicotyledons, pp. 667, 1030), this
(omaious structure of the stem has been recorded for

o veguaera, Gallesia, Phytolacea, Ercilla, Barbeusds

cconaday
YV Il mati
ani
{ode

OWIN Ghx

b :";,""_"T""”_‘“ have been confined to the stems of
| A ebatocarpus, which have normal structure, an
Vi "-"'-:'f'l." ca and one of f;(u"‘r'f-_.-ja, which have the

ture. The wood of Rhabdodendron is remarks
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R
Branil (see :'.":fmégr_; 2 ?;m. 00 t. ¢ _ahm-\ I(‘t(l!:lil regar)'nf;f

¢ _ pical America, pp. 158-159). The
outstanding anatomical difference is that the wood fibers of
Rb{:&({odwdmn have many, small, distinctly bordered pits,
while in Gallesia and all the other genera of the Phytolaccaceae
known to have anomalous structure the fibers have fewer and
smaller pits which are simple or indistinctly bordered. In the
normal woods of the family small but distinctly bordered pits
are common in the fibers. )

The woods of the Rosaceae-Chrysobalanoideae and of the
R'ut‘ace:?.e comprise homogencous groups with normal and
distinctive anatomy. There is little in common between the
two groups, while there are many fundamental differences.
Rbabdodendron 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.

Duckeodendron cestroides

Duckeadendron cestroides Kuhlmann (Archivos do Jardim
Botanico do Rio de Janeiro, IV. 361. 1925) is a large tree with
alternate simple leaves, gamopetalous flowers, 2-seeded
drupaceous fruits, longitudinally fissured bark, and light
yellow wood occurring in the forests along the Tapajoz River;
local names, Muiracatia and Pupanha-rana. It was discovered
in 1923 by Dr. Adolpho Ducke, in whose honor the genus was
named. Owing to the absence of mature fruits and to the
resembiance of the flowers to those of Cestrum, the genus was
referred to the family Solanaceae. Two years later the dis-
coverer of the tree obtained good fruiting material which
convinced the author of the genus that its rightful place was
with the Borraginaceae (idem V. 209. 1930).

In the lot of woods most recently received from Dr. Ducke,
a lot exceptionally rich in rarities, is a good sample of the
wood of Duckeodendron cestroides, accompanied by herbarium
material (Yale No. 22591; Col. No. 131). As a result of the
usual inspection given all accessions to the Yale cullccriams,
this wood was set aside for special study as it appeared strik-
ingly different from any known member of the Borraginaceae.
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The conclusion reached from the study of the wood ol"

Duckeodendron is that it is out of place in the Solanaceae and
Borraginaceae and is a member of, or closely related to, the
;‘\poc}:nuccac.

COMMENT BY H. A. GLEASON

After the above conclusions had been reached, the matter
was referred to the New York Botanical Garden for an opin=
ion. to which Dr. H. A. Gleason, Head Curator, replieds

“In regard to Duckeodendron: Kuhlmann does not defi-
nitely say one style, but his use of the singular stylus infers as
much. The fruit is drupaceous and indehiscent; ovary 2-
celled. All of these characters exclude Euphorbiaceae from
consideration, and this exclusion is confirmed by the general
facies of the flowers, as shown in Kuhlmann’s plate.

“1 know of no Borraginaceae that have a 2-ovuled ovarys
Drupacec us fruits oceur in Cordia and related generas Most of
them have divided styles and I know of no genus with single
style that fits with the description, nor of any genus with two
vules in the whale ovary. The family does have a disk and

fruit is a berry, not a drupe, and
to many seeds. Duckeodendron

me plants have alternate leaves;

Kuhlmann pictures is common.
varies, but syncarpous ovaries
» showing a distinetly flattened
rd an apocynaceous conditions

each. HHIEIN various genera, with as few as 2 seedsin
“All in all. T
""-1“=t yna

, I am inclined
it ]lo.’{ o

to believe the plant fits the
any of the other three.’1

er than

n added »

e N T
senpt: * Have you compared the wood with
0 a coincidence that my attention h
because of the fact that in Anrbaclefstd
¢ of the rays contain open intercellular
as tiny dark specks on tangential surface.

erd of that family, however, served 10
it.of turther consideration.
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NEW TREES FROM THE TAPAJOZ RIVER, BRAZIL,
WITH A LIST OF VERNACULAR NAMES

By Pauw C. STANDLEY
Field Museum of Natural History

In Number 29 of Tropical Woods there appeared a list of
vernacular names of trees collected in the Boa Vista region on
the Tapajoz River in the state of Pard, Brazil. During 1932,
Field Museum has received from Mr. Roy Carr of the Com-
panhia Ford Industrial do Brasil several further sendings of
tree specimens of the Béa Vista region. The collections were
made by R. C. Monteiro da Costa and more recently by
Senhor Capucho. Most of the later numbers have been ac-
companied by ample wood specimens. ‘

Several of the trees represented in these collections have

roved to represent new spcci::s. descriptions of w_luch are
published here. It is probable that further new species could
be based on some of the specimens in such families as Myrta-
ceae and Sapotaceae, but it seems preferable to delay study of
these for the present, in the hope that a specialist may under-
take critical work upon these difficult groups. e

Although lists of vernacular names of the trees nt_ the
Amazon Valley have been published by Huber and Ducke, 1t
seems well worth while to publish the present list, based n:}
the Bba Vista collections. Some and probably the majority o
these local names have not been recorded pr{r\'!fﬂi?",\' , and _"I’S
at least a matter of convenience to have available 4 hf:f of r:;
Fordlandia timber trees, many of which are or may hu.m‘tnT o

.cial importance. None of [‘hr.: ratl:c!' nurm.n.)us
i:on'l:)r:tg;g;as planpts of the various sendings are listed on the
herb: e

following pages.

Ficus tapajozensis, sp. nov.

A . nhrns 1 ae Fato-

. omnino glabra stipulae ova
Arbor 16-metralis, trunco 20 Ci: ﬁ:f::t‘ tz‘rldm_"u'? |'U!""“ parva petiolata

. 3 cuminatae € g ! ;
Criappulates BB TR ifmgm; ﬂll.' ¢ mm. longo; lamina obovato-oblonga

% i wacsiisculo =18 . - - G

subcoriaces, petiolo Lr‘l.ss‘nl!l"'ﬂ;l apice obtusa vel rotundata et abrupte cus-
8-11 cm. longa 3.4 ¢ ﬂb! vipolﬂ““" Basl cuneato-obtusi, nervis supra
idato- inata, acumine bré sy e lareralibus utroque latere
p1d119 :ul:_urm spi;uis costa subtus elevata, nervis lateralibus utrogq
prominulis con y
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¢. 9 obliquis angu
conjunctis, venulis vix prc
graciliter 7-8 mm. longe pe
2.¢ mm. lato, lobis brevi
d:}rrcssm, -Brazit
August 16, 1932, €

apucho 381 (Herb. Field Mus. No. 661, 023, type).
Vernacular name, Apuhy.

Inga Capuchoi, sp. nov.

Arbor 10-metralis, trunco 18 cm. diam., ramulis graci]ibus ochraceis ele-
vato-lenticellatis minute puberulis; folia mediocria, petiolo I=1.5 cm, I
rhachi oliola 1-2-juga breviter crasse petiolulata an'gﬁgie
lancealite #=35.5 cm. lata acute acuminata basi plus
« vel actiuscula supra lucida utrinque glabra vel
axillaribus vel lateralibus 1.5-4 em. longe
se multifioris, bracteis oblongis vel ovatis
supra paullo latior 7-8 mm. longus parce
aribus subobtusis erectis 1.5 mm. longis;
» apice rotundata prope apicem sparse
Vista, Tapajoz Region, State of Pard,
bo 398 (Herb. Field Mus. No. 661, oa1,

* 3-4 em. I

-oblang;
minusve obliqu
glabrata;

peduncu

teretibus ferrugineo-tomentulosis vel
brevissime petiolata subcoriaces,
a vel elongato-ovata 11-17 €m:
iminata vel interdum subabrupte
cordata, supra sublucida tantum )
tbra, subtus densiuscule pilis brevis-
vis elevatis gracilibus, vcnnllg
magni in racemos terminales breves
S ASIS L em. longis ﬂ:rruginco-toml‘:ﬂmh’iu’._
'¢ mm. longis; sepala linearia 6 cm. longs
| ‘o-tomentulosa; stamina perfecta not
; Brazyy: A;-;;m;,nahy‘ Tapajoz Region,
%1932, R, €. Monteiro da Costa ¢3s

Dre

PANOCarpy .

paludicola, sp. nov.

co-strigosis; stipulae pal"_’;‘
lata -9 cm. longa, rhachide
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Io latiusculo adscendentibus pmr{linulis remote a margine
sminulis arcte reticulatis; receptacula Ny
dunculata globosa 1 cm. diam., involuere biloby
bus late rotundatis, ostiolo parve plus min

. *Firm land,” Béa Vista, Tapajoz Region, State ongd’
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gracili dense albo-strigosa; foliola c. 10-juga brevissime petiolulata sub-
coriacea rhombeo-oblonga 11-16 mm. longa 4.5-8 mm. Jata apice rotundata
et brevissime apiculata basi inaequilatera rotundata supra sparsissime stri-
gosa vel fere glabra venulis non elevatis, subtus pallidiora sparse albido-
strigosa; flores racemosi, racemis simplicibus vel furcatis axillaribus vel
lateralibus vulgo fasciculatis foliis duplo brevioribus laxe multifloris, floribus
breviter pedicellatis; legumen lunato-falcatum Monospermum curvum c. 2
em. longum 8 mm. latum ubique crassum glabrum apice lateraliter apicula-
tum Sessile.—Braziv: In inundated places, Aramanahy, Tapajoz Region,
State of Pard, Janvary 11, 1932, R, C. Monteiro da Costa 250 (Herb. Field
Mus. No. 655, 830, type). :

Known as Tucunaré envira. Remarkable for the numerous
and very small leaflets. The fruit is similar to that of D.
lunatus, but much less strongly curved and smaller.

Lueheopsis violacea, sp. nov.

Arbor 1o-metralis, trunco 30 ‘em. diam., ramulis crassiusculis dense pilis
fusco-fulvis rigidis adscendentibus longiusculis obrectis; stipulae oblongo-
ovatae acuminatae 8—1c mm. longae; folia mediocria brevissime petiolata
firme membranacea, petiolo crasso 7 mm. longo; lamina late ovalis vel
obovato.ovalis g—11 cm. longa 6-7 cm. lata apice late rotundata et brevis-
sime triangulari-protracta, basi late rotundata pracsertim versus apicem
breviter inaequaliter serrato-dentata, supra glabrata lucida laete viridia,
subtus ad venas minute stellatim ferrugineo-tomentosa, aliter minute densis.
sime albido-tomentosz, trinervia; flores paniculati, paniculis 1;;;¢-Ir:|||}au_~e usque
ad 13 cm. longis angustis fere spiciformibus mnl_rmur:s_, _mnhus I-rcv_u:-r
pcdit:'cliaris; involucrum 6-7 mm. Icmgym dense albido-strigisum ad rilcd:um
Jobatum, laciniis lanceolato-triangularibus; sepala 12 mm. !""f?;l _IE‘T“T?F_".“()'
oblonga acuta extus dense ochraceo-strigosa, intus g.hbmi--“ ‘sr.;r:}:e.:,lasrr:c
pilosa; petala violacea sepalis pnu}!o longmr.t,—-Hx‘,:n;.‘:d ':rr;: 1:::.(,!_!”:?
Vista, Tapajoz Region, State of Pard, August 19, 1632, Lapucba 389 .
Field Mus. No, 661, 022, type).
pd. Wood used only for fuel. The

genus Luekeopsis is a group of five South American species,
segregated from Luehea by Burret, on excellent <'ha;§ctirs)-
The present species is most closely related to a‘I'I ra.;im (Duc cd

1 i ich smaller Howers an
Burret, also of Pard, which has much s

conspicuously different pubescence.

Lucuma paraensis, sp. nov.
3 2 diam., ramulis crassissimis ochraceo-
- alis, trunco 20 ¢M. y ram 5 i
@rt?ar o mét:‘sc 'fol;ﬂu‘s- folia magna brevissime petiolata subcoriacea,
u?'c?s apl:; jsquc ad 1 o Jongo; lamina obovato-oblonga 19-30 cm.
petiolo cra .

Vernacular name, Arapa
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longa 7-11.5 cm. lata apice acuta vel rotundata et _brcvissimc obtuse apicu-
lata, basin wersus longe cuneato-attenuata, basi ipsa anguste rotundato-
obrusa, supra lucida glabra, costis ut venulae prt)m_inulis, subtus glaucescens
ubique dense minute griseo-sericea, nervis lateralibus utroque latere c. 20
subobliquis angulo latiusculo adscendentibus, venulis Pmmmcnnhus
arctissime reticulatis; flores (in alabastro tantum visi) in axillis dense aggre-
pati dense sericel; fructus depresso-globosus subtrigonus basi et apice sub-
truncatus . 6 cm. altus et § cm. latus ubique densississime fulvo-tomentulo-
sus arcte sessilis.—BraziL: Béa Vista, *“firm land,” Tapajoz Region, State of
Pard, in 1932, Capucko 405 (Herb. Field Mus. No. 661, 510, type).

The local name is Abio Grande; wood used for firewood;
fruit edible.

Amaioua Monteiroi, sp. nov.

Arbor f.metralis, trunco 13 cm. diam., ramulis crassis dense ferrugineo-
tomentosis; stipulae caducae non visae; folia maxima petiolata subcoriacea,
petiolo crassiusculo 2-8 cm. longo ferrungineo-tomentuloso; lamina late
oblonga, elliptica vel obovato-elliptica 27-60 cm. longa 12-26 cm, lata apice
obtusa vel subrotundata et abrupte cuspidata, acumine angusto 1.5 cm.
longo, basi obtusa vel subrotundata et saepe breviter decurrens, supra glabra
lucida, subtus praesertim ad venas st , nervis lateralibus utroque latere
. 20 elevatis, venulis creberrimis § fere rectis elevatis: fAlores masculi
dense corymbosi numerost ad apices ramulorum dense congesti, pedicellis
crassiusculis ¢. 1.5 cm. longis ad pilosis, calyce tubuloso ¢. 2 cm.
longo 7 mm. lato truncato dentato extus dense adpresso-piloso intus
densissime sericeo, dentibus erectis subulatis 1 mm. longis,—Brazir: High-
land forest, Aramanahy Plateau, State of Pard, January 31, 1932, R. C.
Monteiro da Cost {Herb. Field Mus. No. 655, 842, t\‘p;).

'

Vernacular name, Puruhy Grande da Matta. The tree is
remarkable for the huge leaves, larger than those of any other

species of the genus.
ANACARDIACEAE

Anacardium gigmtem Hancock. Cajt-assti. A tall forest tree, related
to the common Cashew. ?

Astronium Lecointei Ducke, M UIRACOATIARA; MUIRACOATIARA PRETA,

ANONACEAE
Guatteria Poeppigiana Mart. Exvina asarerva,

APOCYNACEAE
Allamands cathartica L. Casexpana,
Couma rigida Muell. Arg. Trarevi: Masvin,

No. 33 TROPICAL WOODS :

Malouetia Duckei Markgraf. TAMANQUEIRA DE LEITE.
Malouetia tamaquarina (Aubl.) A. DC. MoLoNGé DE coLHER,
Plumeria sucuuba Spruce. Svcunusa.

Tabernaemontana flavicans R. & S. JAsuim DA MATTA.

BIGNONIACEAE
Arrabidea sp. Carajur( pa cosTa.
Martinella obovata (H. B. K.) Bur. & Schum. Garuny ciré.
Tabebuia serratifolia (Vahl) Nichols. Tamurd Tuira.
Tabebuia sp. Pav p’Arco.

BIXACEAE
Bixa arborea Ht_lher. UrvcuraNA DA MATTA. Except for B. Orellana
perhaps the only distinct species of the genus. Unlike the common :’m:um:

this is a tall forest tree.
BOMBACACEAE
Bombax paraense Ducke, Muxcusarana.
Pachira aquatica Aubl. MamaoraNa.

BORAGINACEAE
Cordia alliodora (R. & P.) Cham. Frejoes,
Cordia multispicata Cham. Cart-cio.
Cordia nodosa Lam. Urvasinto.

BURSERACEAE

Protium heptaphyllum (Aubl.) March, Brev sraxco po campo; Breu
ALMACEGA,

Protium icicariba (DC.) March. Brevu sranco,
Protium Sagotianum March. BREU BRANCO DA MATTA.

CAPPARIDACEAE
Crataeva tapia L, TrariA.

CARYOCARACEAE
Caryocar glabrum (Aubl) Pers. Piouidrana; PIQUIARANA DA VARZEA,

COCHLOSPERMACEAE
Cochlospermum orinocense (H. B. K.) Steud. Pacoré.
COMBRETACEAE
Buchenavia ochroprumna Eichl. PEriguiTEIRA DO 1GAPG,

COMPOSITAE
Wulffia baccata (L. f.) Kuntze. CAMuARL AMARELLA,

oy
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EUPHORBIACEAE
Croton nervosus Klotzsch. GArvoTinNga.
Hevea lutea (Benth.) Muell. Arg. SERINGUEIRA 1TAUBA,
Mabea paniculata Benth, Aniory.
Pera glabrata Baill, Tatd-c4a.
FLACOURTIACEAE
Casearia sylvestris Swartz. SARVTAN.

GUTTIFERAE
Symphonia globulifera L. f. Anany.
HUMIRIACEAE
Saccoglottis guianensis Benth. AcuuA.
LAURACEAE

Because of the difficulty of making determinations in this complicated
group, several of the specimens submitted remain without definite specific
names.

Misanteca Duckei Sampato. ITaliss ApAcaTE.

Ocotea costulata (Nees) Mez. Lovro cAampaORA,

LECYTHIDACEAE
Chytroma jarana Huber. Jaraxa.
Couratari coriacea Mart.? Tavary.
Lecythis sp. Cuzirana.
LEGUMINOSAE
The dominance of this vast family in the Amazon region is well illustrated

by the following list of species, surpassing several times the representation of
any other family.

Acacia glomerosa Benth, Cujuga.

Bauhinia stenocardia Standl. Mororosinuo,
Calliandra surinamensis Benth, Psu pe sapsa.
Campsiandra laurifolia Benth. Cumanpa; AcAPuRANA VERMELHA.
Cassia apoucouita Aubl. Inary; Prxunemarana,
Cassia fastuosa Willd. Faveiringa,

Cassia multijuga A. Rich. FAVEIRINHA BrANCA,
Crudia amazonica Spruce, FAVEIRA D0 164G,
Dalbergia monetaria L. f. VErorica pE 16436,
Dialium divaricatum Vahl. Jurany rororoca.
Dinizia excelsa Ducke. ANGELIM PEDRA,

Dioclea glabra Benth. Mucusa rLor sranca,
Drepanocarpus lunatus (L. f)) Mey. Arvnri,

No. 33 TROPICAL WOODS 7

Drepanocarpus paludicola Standl. TacuNarE ENvIRA,
Elisabetha paraensis Ducke, Arapary DA TERRA FIRME.
Erythrina xinguensis Ducke. Murunce.

Hymenga palustris Ducke, Jarosazinuo,

Hymenea parvifolia Huber. Juranysinzo,

Inga Capuchoi Standl. IncAserra,

Lonchocarpus Spruceanus Benth, Agurguy,
Macrolobium acaciifolium Benth, Arapany.
Macrolobium bifolium (Au bl.) Pers. Jaroarana,
Macrolobium campestre Huber? INcaraya xixy.
Mimosa orthocarpa Spruce. Juguirysinso;

Ormosia excelsa Spruce. JAToBAEY Do 1646,

Parkia ingens Ducke, Faveira BRANCA; ARAPARY BRANCO,
Piptadenia peregrina (L.) Benth, Axcico,

Pithecolobium acacioides Ducke. Araprzaca.
Pithecolobium racemosum Ducke, ANGELIM RA JADO,
Platymiscium Duckei Huber. Macacafisa DA TERRA FIRME,
Sclerolobium chrysophyllum Poepp. & Endl. Tacuyraxa,
Sclerolobium paniculatum Vogel. TAcHyserro Braxco,
Swartzia leptopetala Benth. Muirarixuna.

Swartzia polycarpa Ducke; GoNGALARE.

Sweetia nitens Benth. ITAUBARANA; PIRANHEIRA; ARAPICHUNA,
Tachigalia alba Ducke, Tacuy po 16A#5,

Tipuana fusca Ducke. Amarcoso,

Zollernia paraensis Ducke. PAu santo.

LORANTHACEAE

Phoradendron platycaulon Eichl. HervA Do PASSARINHO AMARELLO,
Psittacanthus biternatus (Hoffm.) Blume. Herva Excarxapa DE

PASSARINHO,

MALPIGHIACEAE
Banisteria caapi Spruce. Timmno sraneo. Used as a fish poison,
Stigmaphyllon fulgens (Lam.) Juss. BATATA BRAVA,

MALVACEAE

Hibiscus mutabilis L, Amor pos nomens, Cultvated for ornament.
Hibiscus tiliaceus L. UAciMA DE MANGUE.
Urena lobata L. MALVA ROXA RECORTADA.

MELASTOMACEAE

Miconia ciliata (L. Rich.) DC. Cuusmainuo,
Miconia prasina (Swartz) DC, Carrrind.
Miconia stenostachya DC, CangLta DE vELHA; Papa TERRA,
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MELIACEAE

Carapa guianensis Aubl. Axpirosa.
Guarea paraensis C, DC, Ciricd.

MONIMIACEAE
Siparuna sp. CAa-prad.

MORACEAE

Bagassa guianensis Aubl. Tatajusa.
Ficus tapajozensis Standl. Aruny,
Noyera mollis (Poepp.) Ducke? lawara-rd,

MYRISTICACEAE

Iryanthera paraensis Huber, UcunusArana,
Virola uaupensis (Spruce) Warb. Ucunusa.

MYRTACEAE

Because of the lack of modern definitive works upon the classification of
this family, it has been impossible to determine most of the rather numerous
collections submitted.

Calyptranthes sp. Aracasivmo,

Eugenia flavescens DC.? ITarEuAs; FARINHA SECA.

Eugenia sp. Peora-nume-cia,

Eugenia sp. Huminirana-ca.

Eugenia sp. MurTisua.

Myrcia lanceolata Camb, MusTA cABELLUDA,

Myrcia sp. CumaTERANA.

Myrcia sp, Uarixuya.

NYCTAGINACEAE
Neea divaricata Poepp, & Endl. Mazia MOLLE.

POLYGONACEAE
Coccoloba paraensis Meissn. Cauv-asst.
Symmeria paniculata Benth. Mancuiraya,
Triplaris Martiana F. & M. Tacuy VARZEA,

PROTEACEAE
Panopsis Sprucei Meissn. Mavieia,

ROSACEAE
Couepia paraensis Benth. Pix veny.
I.?cania incana Aubl. Carirfnana,
Licania licaniaeflora (Sagor) Blake, Prancafrana,
Licania micrantha Miq, Pajuri-gxana.
Parinarium barbatum Ducke, Macuet,
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RUBIACEAE

The list of species of this family has been increased by the addition of cer-
tain species collected in the same general region by B. A. Krukoff, the speci-
mens having been submitted to the writer for determination by the New
York Botanical Garden.

Alibertia edulis (L. Rich.) A. Rich. Purunysixso,

Amaioua Monteiroi Standl. Purusy GRANDE DA MATTA.

Cephaelis colorata Willd. PERPETUA ROXA DA MATTA.

Genipa americana L. GExiparinto,

Ixora Finlaysoniana Wall. Boguer pe worva. A shrub cultivated for
ornament,

Machaonia spinosa Cham. & Schl. Linmioranasingo,

Palicourea corymbifera (Muell. Arg.) Standl. Bora.

Psychotria rubra (Willd.) Muell. Arg. Japram-c4a.

Randia armata (Swartz) DC. Limaorana,

Randia formosa (Jacq.) Schum. AQucena ESTRELLA.

Sabicea aspera Aubl. Cirb pE vagQUEIRO,

Sickingia tinctoria (H. B. K.) Schum. AsARAUBA; PAu D’ARARA.

Sphinctanthus rupestris Benth. JinMpAriNgG DE VARZEA.

Tocoyena formosa (Cham. & Schl.) Schum. Purusy pA costa.

RUTACEAE
Rhabdodendron paniculatum Huber, Muiracata,

SAPINDACEAE

Sapindus saponaria L. SAsoNETE.
Toulicia bullata Radlk. Prramsaiana.

SAPOTACEAE

This is another group in which it has proved difficult to make determina-
tions. Several of the collections submitted, although the specimens are in
good condition, remain without satisfactory names.

Lucuma dissepala (Krause) Ducke. ABIORANA PRETA,

Lucuma paraensis Standl. As1o GRANDE.

. UAJARA; ABIORANA BRANCA,
Iﬁjm‘;r?gjgeri (‘Duckc) Standl, comb. nov. Mimusops Huberi

Ducke. MASSARANDUBA.

SIMARUBACEAE
Simaba guianensis (Aubl,) Engler. CAjurana,

STERCULIACEAE
Sterculia pruriens (Aubl.) Schum. Cuicna srava,
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TILIACEAE

Apeiba tibourbou Aubl. PENTE DE Macaco.
Lueheopsis violacea Standl. Ararari.
Mollia lepidota Spruce. ENviRA AMARGOSA.
Triumfetta Bartramia L. CarraricEinso.

VERBENACEAE

Lantana Camara L. Camsari,
Vitex Agnus-Castus L. Avgcrmd p'avcora. A cultivated ornamental

shrub.

Vitex cymosa Bert. JARAMANTATA,

VIOLACEAE

Leoniza glycicarpa Ruiz & Pav. Trariarana.
Rinorea guianensis Aubl, Ajara.

VOCHYSIACEAE

Qualea parvifiora Mart. CoaTi-guicava.

Abio grande
Abiorana branca
Abiorana preta
Abiory

Achui

Agucena estrella

Ajara

Alecrim d'Angola

Amargoso

Amor dos homens

Anany

Andiroba

Angelim pedra

Angelim rajado

Angico

Apuhy

Aquiquy

Aragasinho

Arapapé

Arapary

Arapary branco

Arapary da terra
firme

Arapichuna

Arapiraca

Lscuma sp.
Lucuma dis3
Mabea p
Acapurana vermelha Ca

Cueck List or THE Common Names

Lucuma paraensis Standl,

e

Pitbecolobium racemgsum Ducke

Pipradenia peregrina (L)) Benth.

Ficus tapajozensis Standl,

Lonchoearpus Spruceanus Benth,

Calyptranthes sp,
Lueheopsis vivlacea Standl,

Macrolobium acaciifolium Benth

Parkia ingens Ducke

E!:'méjﬂba paraensis Ducke
Steetia nitens Benth.
Pitbecolobium acacinides Ducke

No. 33

Sapotaceae
Sapotaceae
Sapotaceae
Euphorbiaceae
Leguminosae
Humiriaceae
Rubiaceae
Verbenaceae
Verbenaceae
Leguminosae
Malvaceae
Guttiferae
Meliaceae
Leguminosae
Leguminosae
Leguminosae
Moraceae
Leguminosae
Myrtaceae
Tiliaceae
Leguminosae
Leguminosae

Leguminosae
Leguminosae
Leguminosae
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Asarauba

Aturid

Batata brava
Boquet de noiva
Bota

Breu almacega

Breu branco

Breu branco da
matta

Breu branco do
campo

Cia-pititi
Caji-asst
Cajurana
Cambard
Cambard amarella
Camendara
Canella de velha
Capitiht
Carajur( da costa
Caripérana
Carrapichinho
Cari-céo
Cau-asst

Chicha brava
Chumbinhe
Cipé de vaqueiro
Cirich
Coatd-quigaua
Cuidrana
Cujuba
Cumanda
Cumaterana
Envira amarella
Envira amargosa
Farinha seca
Faveira branca
Faveira do igapo
Faveirinha
Faveirinha branca
Frejdes
Gaivotinha
Gapuhy cipb
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Sickingia tinctoria (H. B, K.)

Schum,

Drepanacarpus lunatus (L. f) Mev.
Stigmapbyllon fulgens (Lam.) Juss,
Txora Finlaysoniana Wall.
Palicourea corymbifera (Muell.

Arg.) Stand|.

Protism beptaphyllum (Aubl.)
arch.

March

Protium icicariba (DC.) March.
Protium Sagotianum March.

Protium beptapbylium (Aubl.)

March.
Siparuna sp,

Anacardium gigantenm Hancock
Simaba guianensis (Aubl.) Engler

Lantana Camara L.

Wulffia baccata (L. 1) Kuntze
Allamanda cathartica L.
Miconia stenostachya DC,
Miconia prasina (Swartz) DC.

Arrabidaa sp.

Lscania sncana Aubl.

Triumfetta Bartramia L,

Cordia multispicata Cham.
Caccaloba paraensis Meissn.
Sterculia pruriens (Aubl.) Schum.
Miconia ciliata (L. Rich.) DC.

Sabicea aspera Aubl.

Guarea paraensis C. DC,
Qualea parvifiora Mart.

Lecythis sp.

Acacia glomerosa Benth.
Campsiandra laurifolia Benth.

Myreia sp.

Guafteria Poeppigiana Mart,
Mollia lepidota Spruce
Eugenia flavescens DC.?

Parkia ingens Ducke

Crudia amazonica Spruce
Cassia fastuose Willd.

Cassia multijuga A. Rich,
Cordia alliodors (R. & P.) Cham.
Croton nervosum Klotzsch
Martinella abovata (H. B. K.) Bur.

& Schum.

Rubiaceae
Leguminosae
Malpighiaceae
Rubiaceae

Rubiaceae

Burseraceae
Burseraceae

Burseraceae

Burseraceae
Monimiaceae
Anacardiaceae
Simarubaceae
Verbenaceae
Compositae
Apocynaceae
Melastomaceae
Melastomaceae
Bignoniaceae
Rosaceae
Tiliaceae
Boraginaceae
Polygonaceae
Sterculiaceae
Melastomaceae
Rubiaceae
Meliaceae
Vochysiaceae
Lecythidaceae
Leguminosae
Leguminosae
Myrtaceae
Anonaceae
Tiliaceae
Myrtaceae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Boraginaceae
Euphorbiaceae

Bignoniaceae
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Genipapinho
Gongalare

Herva de passarinho

amarello
Herva encarnada
de passarinho

Humirirana-céa
lawara-pb
Ingarana xixy
Ingaseira

Irary

Itapeud
Itapeun

Itatiba abacate
Itaubarana
Japihim-cia

Jaramantaia
Jarana
Jasmim da matta
Jatobahy do igapb
Jatobarana
Jatobazinho
Jimpapinho de
VArZICa
Juquirysinho
Jutahy pororoca
Jutahysinho
Limaorana
Limioranasinho
Lourc camphara
Macacatibade terra
firme
Macuci
Malheia
Malva roxa
recartada
Mamaorans
Manguirana
Mauarfim
Maria molle
Massaranduba
Molongé de colher

Mororosinho
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Genipa americana L.
Swartzia polycarpa Ducke

Phoradendron platycaulon Eichl.

Psittacantbus biternatus (Hoffm.)
Blame

Eugenia sp.

Noyera mollis (Poepp.) Ducke?

Macrolobium campesire Huber?

Inga Capuchoi Standl.

Cassia apoucouita Aubl,

Couma rigida Muell, Arg.

Engenia flavescens DC.?

Misanteca Duckei Sampaio

Stweetia nitens Benth,

Psychotria rubra (Willd)) Muell.
Arg.

Vitex cymosa Bert.

Chytroma jarana Huber

Tabernaementana flavicans R. & S.

Ormosia excelsa Spruce

Macrolobium bifolium (Aubl.) Pers,

Hymenaa palustris Ducke

Sphinctantbus rupestris Benth,
Mimesa ertbocarpa Spruce

Dialiicrn divaric:
Hymenea parcifolis
Randia armat

rtz) DC.
a2 Cham, & Schl
) Mez

Ocatea cos €5
Platymsscium Duckei Huber
Parinarium barbatum Ducke
Panopsis Sprucei Meissn,

Urena lobata L,

Fackhira aguatica Aubl.

Symmeria paniculata Benth,
Conma rigida Muell. Arg,

Neea divaricata Poepp. & Endl
Manilkara Huberi (Ducke) Standl.
Malouetia tamaguarina (Aubl,)

A, DC
Baubinia stengeardia Standl,

Mucuna flor branca Dicclea gladra Benth,
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Rubiaceae
Leguminosae

Loranthaceac

Loranthaceae
Mpyrtaceae
Moraceae
Leguminosae
Leguminosae
Leguminosae
Apocynaceae
Myrtaceae
Lauraceae
Leguminosae

Rubiaceae
Verbenaceae
Lecythidaceae
Apocynaceae
Leguminosae
Leguminosae
Leguminosae

Rubjaceae
Leguminosae
Leguminosae
Leguminosae
Rubiaceae
Rubiaceae
Lauraceae

Leguminosae
Rosaceae
Proteaceae

Malvaceae
Bombacaceae
Polygonaceae
Apocynaceae
Nyctaginaceae
Sapotaceae

Apocynaceae
Leguminosae
Leguminosae
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Muiracata
Muiracoatiara;

M. preta
Muirapixuna
Mulungd
Mungubarana
Murta cabelluda
Murtinha
Pacoté

Pajuré-rana

Papa terra

Pau d’arara

Pau d’arco

Pau de salsa

Pau santo

Pedra-hume-cda

Pente de macaco

Periquiteira do
igapd

Perpetua roxa da
matta

Pianchirana

Piquidrana; P. da
varzea

Piranheira

Piré uchy

Pitambaiana

Pixuneirarana

Puruhy da costa

Puruhy grande da
matta

Puruhysinho

Sabonete

Sarytan

Seringueira itauba

Sucuhuba

Tachy do igapé

Tachyrana

Tachyseiro branco

Tachy varzea

Tacunaré envira

Tamanqueira de
leite
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Rbabdodendron paniculatum Huber Rutaceze

Astronium Lecointei Ducke

4 Anacardiaceae
Sma Iepfo;wafa Benth. Leguminosae
Erytbrina xinguensis Ducke Leguminosae
Bombax paraense Ducke Bombacaceae
Myrcia lanceslata Camb. Myrtaceae
Eugenia sp, Myrtaceae
Cocblospermum orinocense (H. B.K.)

Steud.

Lic.ar:fa micrantba Miq, Rosaceae
Miconia stenostacbya DC. Melastomaceae
Sickingia tinctoria (H. B. K.) Schum. Rubiaceae
Tabebuia sp. Bignoniaceae
Calliandra surinamensis Benth, Leguminosae
Zollernia paraensis Ducke Leguminosae
Eugenia sp. Myrtaceae
Apeiba tibourbon Aubl, Tilinceae

Buchenavia ockroprumna Eichl. Combretaceae

Cepbaelis colorata Willd, Rubiaceae
Licania licaniaeflora (Sagot)
Blake Rosaceas

Caryocaraceae
Leguminosas

Caryocar glabrum (Aubl,) Pers.

Sweetia nitens Benth,

Couepia paraensis Benth,

Toulicia bullats Radlk.

Cassia apoucouita Aubl.

Tocoyena formosa (Cham. & Schl.)
Schum,

Leguminosae
Rubiaceae

Amaioua Monteiroi Standl. Rubiaceae
Alibertia edulis (L: Rich) A Rich. I?:\: biaceae
Sapindus saponaria I h}:up:nd.tc__\-n.cl a:
Caseayia syloestris SWartz I‘Ilacourr:l;iu.’..lt_
Hevea lutea (Benth.) Mucll. Arg. !',ui.ll'lllfi)!'ﬂ?l..l!.'
Plumeria sucuuba Spruce Apocynaceae

Tachigalia alba Ducke _ Leguminosae
Sclerolobinm chrysopkylium Poepp- e
& Endl ’

] { | Leguminosae
Selerolobium pantcutarum Voge : '
ﬂ";ip!anlt Maf:imm I & M. Polygonacea
Drepanacarphs paludicola Standl.  Leguminosae

Malouetia Duckes Markgraf Apocynaceae

Cochlospermaceae
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Tamurd tuira

Tata-cda
Tatajuba
Tauary
Timbo branco
Trapid
Trapiarana
Uacima de mangue
Uajara
Uapixuna
Ucuhuba
Ucuhubarana
Uruasinho
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Tabebuia servatifolia (Vahl)

Nichols.
Pera glabrata Baill,
Bagassa guianensis Aubl,

Couratari coriacea Mart,?

Banisteria caapi Spruce
Crataeva tapia L.

Legnia glycicarpa Ruiz & Pav.

Hibiscus tiliacens L,
Lucuma sp.

Myreia sp.
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Bignoniaceae
Euphorbiaceae
Moraceae
Lecythidaceae
Malpighiaceae
Capparidaceae
Violaceae
Malvaceae
Sapotaceae
Myrraceae

Firola uaupensis (Spruce) Warb.,  Myristicaceae

Iryanibera parasnsis Huber

Cordia nodasa Lam,

Urucurana da matta Bixa arborea Huber

Veronica deigapé  Dalbergia monetaria L. f.

Myristicaceae
Boraginaceae
Bixaceae
Leguminosae

THE YALE WOOD COLLECTIONS
Genera Added November 1, 1932—February I, 1933

APOCYNACEAE
Ambelania
Geissospermum
Lacmellia (7)

ARALIACEAE
Macropanax

BoMmsacaceas
Gossampinus

Bormacinaceae (?)
Duckeodendran

ComrosiTAE
Ericameria

Ericacear
Ledum

Eurnorsiaceas
Joannesia

Fracovrtiaceae
Olmediella

GurTiFeras
Haploclathra

Hamamerivaceas
Corylopsis
Loropetalum
Sycopsis

YTHIDACEAE
Allantoma

LEGuMminosAE
Amblygonacarpus
Elisabetha
Geoffrova
Heterostemon
Lupinus
Lysidice
Pickeringia
Poecilanthe
Vatairea

Livaceas
Hebepetalum

MaLriuisceas
Burdachia

Mavvacear
Alyogyne
Spaeralcea

MELasToMACEAR
Macaires

Moracear

Olmedioperebea
Poulsenia
HNACEAR
Wallacey
Oracaceag
Aptandra

Chaunochiton

PArAVERACEAE

Dendromecon

Rosaceae

Holodiscus
Physocarpus
Raphiolepis

Rubraceae

Craterispermum
Ferdinandusa
Platycarpum

SAPINDACEAE

Lecaniodiscus
T'apiscia
Toulicia

SCROPHULARIACEAE

Diplacus

STERCULIACEAE

Reevesia

THEACEAE

Anneslea

UnrticaceAe

Debregeasia

VioLicEar

Leonia
Glotospermum
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Contributors

On December 31, 1932, the total number of catalogued
samples in the Yale wood collections was 22,456, representing
2048 genera of 198 families, The accessions during the year
were 2330 and were from the following sources:

Arrica: Museum of Natural History, New York (Congo);
Mr. C. Vigne (Gold Coast); Mr. Jas. D, Kennedy (Nigeria);
Mr. Duncan Stevenson (No. Rbodesia); Mr. Nils B. Eckbo
(So. Afr.); Imperial Forestry Institute, Oxford (Tanganyika).

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

BraziL: Messrs. J. G. Araujo & Co., Manfos; Companhia
Ford Industrial do Brasil, Bda Vista (through Field' Museum
of Natural History, Chicago); Dr. A. Ducke (l\-Ianaps}. _

Britisu Guiana: Forest Department, Mazarupi Station
(through School of Forestry and Conservation, University of
Michigan). _

Bririsu Honpuras: Forest Department, Belize.

Brrrisa Norte Borneo: Mr. E. L. Foster.

Cuina: Fan Memorial Institute of Baology, PE)!}JIEig- ’

Coromsia: Mr. A. Dugand G., Barranquilla; Prof. Ramén
Espina and Mr. Juan Giacometto, Santa Marta.

Cusa: Mr. G. C. Bucher, Santiago. _

Durcn Gurana: Mr. R. H. G. l}J’IcAir)thur, Paramaribo.

Ecuvapor: Dr. A. Rimbach, Riobamba. '

Giﬂir Brirain: Forest Products Research Laboratory,
Pri Risborough. o ;

rgtis"rmzr.:?lig’!r- J. G. Salas, Guatemala City (through
Field Museum of Natural History). e i

Havwaut: Board of Agriculture and Forestry, Hongule.

Inpia: Conservator of Forests, Rangoon; Fores
Institute, Dehra Dun. e 5

il\::::)..ECH;;aiaMr_ J. Collardet, [Lams, France.

Jarws Bror M Bk, }%omaf-\fl::sterdam, Netherlands;

Java: Dr. H, H. Janssonius,

MRISI.A‘?EI;S:- %\{/l?'pg?iiflllj.t?’:’ﬁﬁhous& Bougainville.

Mexico: Dr. Ramén Flores, Progreso, l;ucatan (through
Field Muséum of Natural History, Chicago).

a5




Microngsia: Dr. R, Kanehira, Fukioka, Japan.

New Zeavanp: Mr. Arnold Hansson, Waipoua Forest
‘xperiment Station.

EXIE‘;?[T:PINE IsLanps: Bureau of Forestry, Manila.

Trintap: Forest Department, Port-of-Spain.

Virgiy Istanps (U. S. A.): Mr. Arthur S. Fairchild, St.
Thomas.

U. S. A.: Prof. Emanuel Fritz, Mr. H. R. Offord, and Dr.
Irma Webber (Calif.); Mr. H. F. Marco (Mass.); Mr. D. N.
Matthews (Oregon).

MisceLraneous: Prof. Emanuel Fritz (Calif.); Forest
Products Research Laboratory, Kew Gardens, and Mr.
Alexander Howard (England); School of Forestry and
Conservation (Mich.).

Specimens Distributed

The total number of wood specimens distributed during
1932 was 1401. With the exception of 32 in general exchange,
all were for use in connection with definite scientific projects.

samples were, for the most part, cuttings large enough for
sectioning. They were accompanied by copies of the index
cards giving the Yale and collector anmbers, scientific and
common names, name Uf(:}”r;ctnjr, original source, and certain
other information. Since from forest to laboratory there are
many opportunities for mistakes, all recipients of material
are urged to report any actual or apparent inaccuracies in

1ssifica ome to their attention.

~ The following report is to supplement those published in
Tropscal Woods 22: 2, 25: 26, and 70: 3 &
Anacardiaceae Anonacea, d“]g. o
Kanehirg, K\'ush‘u Imper lei’aIEl qmbagaceae- To om
samples of ¢ , oy I s alyersity, I'Ukuc’ka’ Japal‘l, 7
'| II ol l* genera of Anacardiaceae (see Tropical Woods 22+
'l))al-ac;,::_lp ¢ of Anona, and 3 samples of 2 genera of Bom-

lchﬁ'i:s;?lqchiacjeae. To Dr. Josef Baas, Karlstrasse 38, Offen-

: Coﬁifeiﬁ)’ .I(‘u:rmany,"; samples of Aristolochia.

Bios pe" fo Mr. Y. Tang, Fan Memorial Institute of
yo *eiping, China, 2 samples each of Dacrydium,

L:barcdr:u, and Taiwania.

The sam

classification which c
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Euphorbiaceae. To Dr. R. Kanchira (see Anacardiaceae),
41 samples of 24 genera.

Guttiferae and Hypericaceae. To Biological Laboratories,
Harvard University, Cambridge, Mass, 213 samples of 19
genera of Guttiferae and 70 samples of 5 genera of Hyperi-
caceae, for research project by graduate students under
direction of Prof. R. H. Wetmore.

Lacistemaceae. To Dr. L. Chalk, Imperial Forestry Insti-
tute, Oxford, 4 samples of Lacistema.

Malvaceae. To Biological Laboratories, Harvard Univer-
sity, 60 samples of 22 genera.

The specimens were to be used in connection with a research
project by a graduate student, but another problem was
chosen when it was learned that similar investigations on the
Malvaceae were already being made by Dr. Irma E. Webber,
Riverside, California. : .

Menispermaceae. To Dr. Josef Baas (sec Aristolochia-
ceae), 4 samples of Abuta and 5 of Hyperbaena.

Moringaceae. To Mr. Y. Tang (see Coniferae), 2 samples
of Moringa. i e 4

Myristicaceae. Professor George A. Garratt, of 1 1}%}:*‘5
studying the comparative anatomy of the woods OF =1
Myristicaceae. His material includes 70 species of v Fkr‘lt:i
Many important specimens have _l'(:L‘(.‘I‘l[l}' Ilct-n):-liji\l! },.lu :E
this work by Forest Research Institute, Dehra . it [”’_".fm-‘{

b = i STV < , LB 1
the Forest Economist; Imperial Forestry I”“““;‘L ‘ -\Iit-;rr;
through Dr. L. Chalk; Kf)ionl:ml I!‘ISIII%]UT, i ‘r(.:‘l:ft];;.;;h;
through D, H. H. Janssonius; Masorl 305 o pel; Philip
Botanie, Buitenzorg, through Mr. C. '| . ]. Reyes; Royal
pine Bureau of Forestry, through Mr. ';{'IS\'_i"n.,!j,‘c i
Botanic Gardens, Kew, through Mrh;’ i z llrl':{.il‘l;ll‘c‘ student

Rhizophoraceae. Mr. Herbert I . : u:n?; :Jf the woods of
at Yale, is studying the comparative anatr.

the Rhizophoraceae. His material includcs A3 i of
genera, Additional specimens 17¢ z}n-c: (-:r:“ m‘} Dactylope-
Anisophyllea, Blepharisiemma, Co;n .H:, iii li;’g-f.}.wa. )
talum, Kandelia, Macarisia, Pe/a’:ifg -".’;:‘, Bussey Institution,
Miscellaneous. To Prof. 1. W. Batey, jith his study of

, in connection W

Forest Hills, Boston, MasS-fgg families.

vestured pits, 498 samples 0
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Sections for Microscopic Study

From the beginning of the Yale wood collections it has been
the intention to build up a reference set of sections for micro-
scopic study of all of the more important species and genera.
For various reasons this work has not kept pace with the
rapid accession of material, but special attention is now bem_g
given to it. So far 3152 different specimens have been sec-
tioned, representing 1852 named species, 952 genera, and 131
families. The sections (stained, unstained, or both) are
mounted permanently on glass slides which are placed in
aluminum holders and filed alphabetically by families, genera,
and species in ordinary card catalog cases.

Handling the Yale Collections

The interest shown by visitors in the details of handling the
Yale collections has prompted the following account: The
specimens are numbered serially as received and this number
i1s given to all parts of the plant (wood, bark, herbarium,
separate fruits, roots, ete.). If of sufficient size, the wood
samples are sawed into boards 14" thick, 7 long, and not
over 6 wide. One sample, preferably showing heartwood,
sapwood, and bark, and exposing the rays on one side, is
chosen for the main collection, die-stamped with its serial
number, and filed numerically with the others in drawers
W’thil_ line three sides of a large sky-lighted room to a height
of 6 feet. On the front of each drawer is a label giving the
inclusive numbers of the contents by countries of origin. The
duplicates are stored similarly in the timber-testing laboratorf
on the ground floor. 2
e reonded the Yale sy ey, ‘et and on chem
and the common, scientiﬁ::aa::il?;r:a’ tr}:: COHC;}OI' : riiu{nl:ler,
cards are made, these fis femepeci B
s ) !Sts are attached to the collateral

‘}Cli?ﬂnd{fnfc and other documents and filed by countries.
e c:f‘l]:i Cts']:lltflc_rg 1S in f"'f” sections: (1) Numerif:a! index,

olection preceded by a guide card giving the

'ﬁn, name of collector or donor, name of botan-
eNeric indey aﬁ:[i- e Spemrnens', and mfe infor{nation. (2)
» rranged alphabetically, with 2 guide card for
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each genus. The species are listed alphabetically also, while
different cards for a single species follow 2 numerical order.
(3) Alphabetical index of the common or vernacular names.
(4) Family index, in which all the cards for 2 given family are
arranged by genera and species,

Whenever a specimf:'n is sectioned that fact is noted on the
proper card in the family index. As material is distributed the
date and the name of the recipient are entered on the cards in
the generic file, and separate accounts are kept both in the
name of the recipient and according to the family or other
classification of the specimens. If for any reason it is necessary
to make important changes on cards corresponding to ma-
terial that has been distributed, a note to that effect is im-
mediately sent to the persons concerned.

The herbarium material accompanying wood samples is
sent to systematic botanists at various institutions for deter-
mination; duplicates are mounted and filed in the same room
with the woods. So far as possible, all identifications are care-
fully scrutinized and doubtful cases reconsidered with the aid
of anatomical studies. Advantage is taken of every opportu-
nity to have groups studied by specialists. All determinations
are considered tentative and subject to change as new or more
intensive investigations are made.

INTERNATIONAL ASSOCIATION OF WOOD
ANATOMISTS

Additional Councilor Elected

2 . di Selvicoltura e
Professor Lopovico Picerotr, Prof. ord

i Forestale, Firenze
1 i Superiore Forestale, ze,
TQChmlogla e [(})}r of the Association. This

Italy, has been elected a Councilor ¢ : SFahy
it ‘wa ke by ahe Coun to mra s memberip
to twelve as authorized by a general )vote QEREE
year ago (see Tropical Woods 30 41): sented in the Council,

Ten different countries are now "ee” any, Great Britain,
namely, Australia, Belgium, France, Germanys wiEl e s
Italy, Japan, Netherlands, Switzeriand,

States,
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New Members Elected

Dr. Herex Bancrorr, Oxford, England.

Mr. K. A. Cuowprury, Wood Technologist, Forest Re-
search Institute, Dehra Dun, India.

Mr. H. W. Eapes, Vancouver Branch of Forest Products
Laboratories of Canada, Vancouver, British Columbia.

Mr. W. N. Epwarps, Department of Geology, British
Museum (Natural History), London, England.

Professor Doctor Riciarp KrAuskL, Geologisch-Palaeon-
tologisches Institut der Universitit Frankfurt am Main,
Germany.

Mr. E. W. J. PaiLvies, Forest Products Research Labora-
tory, Princes Risborough, Bucks, England.

hE\Ir. Y. Tane, Fan Memorial Institute of Biology, Peiping,
China,

Mr. WiLtiam N, Warkins, Assistant Curator, Section of
]\;'ogd Technology, U. S. National Museum, Washington,

Dr. Inva E. Wesper, Citrus Experiment Station, River-
side, California.
~ The above additions bring the total number of members to
66, of which 2 are honorary, The representation by countries,
23]“? all, is as follows: Algeria 1, Austria 1, Australia 4,
S I%{aZIJ{a,hCanada 3, China 1, Federated Malay
inf'iéavl =1t*’j'f‘-c § (I onorm;y), Germany 4, Great Britain 1T,

dia 1, Italy 1, Japan 2, Netherlands s (1 honorary), New

Zealand 1, Philippine Islands 1, Po) : :
Switzerland 1, U.pS. A. 17. » oland 1, Spain 1, Sweden 1,
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Committees

i f'1?1 _relcogr_nnonuof the 20 years’ work of Dr. Hans MEYER,

--rse,i LbJFStItL;‘t fir Angewandte Botanik at Hamburg, in the

:Oom n}:g Of common, vernacular, and scientific names of

e nﬂ:;f ta recoin?ur]crl has approved his appointment as chair-

ittee to continue the compilatio th

ar tee n under the
at%z_s of the Association. g =

he Committee on Termino]ogy has submitted as its first

report to the Council a gl
 the glossary of 108 term 1 i-
cal descriptions of woods, § e
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CURRENT LITERATURE

Armouria. A new genus of malvaceous trees from Haiti.
By F. L. Lewrox. Yourn. W ashington Acad. Sci. 23: 63-64,
Jan. 15, 1933.

Armouria beata is a tree §—7 meters high, related to Zhes-
pesia and Montezuma, and bearing large white flowers. It was
found on Beata Island, off the south coast of Haiti.

Ethnographical survey of the Miskito and Sumu Indians of
Honduras and Nicaragua. By Epvarp Conzemius. Bull.
106, Smithsonian Institution, Bureau of American Eth-
nology, Washington, D. C. 1932. Pp. 191; illustrated.

While primarily ethnological, this publication contains con-
siderable matter of botanical interest. As so often is the case
with ethnological publications, the technical names of some
of the plants mentioned are open to question, and in certain
instances clearly erroneous, but it is possible to extract a
moderate amount of more or less reliable data. The Latin
names employed below are those that the present writer be-
lieves are correct for the plants discussed.

The Miskito and Sumu Indians inhabit the Atlantic side of
Honduras and Nicaragua, from the Black River (lat. 15° 5o
N.) to Rio Punta Gorda (lat. 11° 30’ N.). “Immediately
along the seashore the soil is sandy and there is little vegeta-
tion, but it is partly fitted for pastures owing to the annual
overflow of the rivers. Beyond this region extends a strip of
swampy land, about 15 to 20 miles wide, which is largely unfit
for cultivation and is covered with a dense and impenetrable
thicket of Mangroves, reeds, and coarse grasses, '_I"hf:n follows
the real tropical forest with very fertile soil, consisting on the
surface of vegetable humus. :

“North of Rio Patuca the fertile areas are characterized by
the existence of extensive ‘Cohune ridges,” that is, places
dotted with the Cohune or Corozo Palm (Orbignya cobune).
A great number of other palms are found in this region, but
only two of them are cultivated and play an important part
in the food supply, the Coco Palm and the Pejivalle (Guilielma
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utilis). Among the other tree forms characteristic of the forest
may be mentioned the following: Ceiba (Ceiba pentandra),
Mahogany (Swietenia macrophylla), Spanish Cedar (Cedrela),
Guayacan (Tabebuia), Santa Maria (Calopbyllum rasiliense,
var. Rekoi), and Balsa (Ochroma).”

“From Rio Tinto to Rio Grande the dense forest is at times
interrupted by large areas of Pine ridges or savannas. These
are undulating plains covered with gravel and coarse sand,
overgrown with grass, Myrtaceae, Oaks, Nance (Byrsonima
crassifolia), small Fan Palms, and Long-leaf or Pitch Pines.
This Pine (Pinus tenuifolia) has its southern limit on the
Atlantic side of Nicaragua, a little north of Bluefields Bluff,
in latitude 12° 5’ north. Few big trees are to be found in these
savannas; there is little underbrush, epiphytes and lianas are
scarce, and the whole presents a park-like appearance. On
the rich alluvial soil on both sides of the streams traversing
the savannas grows a dense and luxuriant vegetation resem-
bling the real forest.”

_ The statement regarding the Pine is of special significance,
for this locality, if the author’s statement is correct, marks the
southern limit of Pines on the coast of America, and is per-
haps even south of the limit of Pines in the interior of Nica
ragua. The Pine growing on the coast is not Pinus tenuifolia,
but presumably the widely dispersed Cuban Pine, Pinus
caribea. lh:; Pine of the interior of Nicaragua is a different
species, probably P. gocarpa. In some places on the coast of
I&E.L‘ﬂrflgua, Pines grow on bluffs overhanging the sea, in plain
i o g s 1 S e i

Bark cloth is stili‘ﬁadem;lv the S i
Tunu tree. Although the author do{zghl-:lmu‘ ¥nd;lans ﬁ:om the
of this tree, it is f)rnbablv Poulsen Ot-g]w Al oo
or Naucleopsis naga Pittier (M Jc'??\:a greia oy $tandl.
cloth furnished most of the clot??'raw?e)' ety
present it is used chiefly for | £ lor rich and pogt, i a8

Tunu bark is soaked in wate?l? COt}I‘]S Gy
the sticky gum or milk adherin S G

: g to 1t 1s scraped off. The bark

is then dried in the sun and kept i
: in ; ept in the hut unti
find time to pound it into cigth. As it ‘::e?::':tlt;h}fardm:sg
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shrinks considerably, it has to be submerged in a neighboring
stream for a short time before the pounding begins. The latter
operation is performed on a small log with the aid of a wooden
mallet made from the stems of two species of small palms.
The bark extends gradually upon being pounded and becomes
soft and flexible. After being washed and dried it is ready for
use, and has a brownish color. A similar cloth, almost white
in color and of superior quality, is obtained by the same
process from the inner bark of a species of Ficus and likewise
from the Rubber Tree (Castilla), but in both cases manufac-
ture of the cloth is more laborious.

The canoes of the region are made from Mahogany (Yulu),
Spanish Cedar, Eanterolobium cyclocarpum or Guanacaste
(Tuburus), Ceiba pentandra (Sisin, Panya, Paniki), Calophy/-
lum (Krasa), Vochysia bondurensis (?), and FVirola. The
Pejivalle Palm (Supa) is cultivated commonly for its edible
fruit. This important food tree is said by the author to be
cultivated on the Atlantic coast as far north as Rio Tinto in
Honduras, while on the Pacific side its northern limit is Lake
Nicaragua. :

Fish are caught by “poisoning” water of small streams with
barbascos of several kinds, especially Serjania. The author
naively states that the word barbasco is of Quichua origin,
while, as a matter of fact, it is derived from the Latin plant
name Ferbascum! He also repeats t!u.: I"r{.-qm'r'nrl_}', Im‘t appar-
ently ineffectively, repudiated fable of the smoking of tobacco
through the nostrils by the Haitians by means of a forked
pipe, it having been demonstrated by Safford and others
that such pipes were not employed for tobacco smoking but
for inhaling a narcotic snuff made from the s’cmis of a legumi-
nous tree, Piptadenia peregrina. [he author's statement that
“the chewing of coca was a current habit among the hwara:_?
of the Pacific coast of ﬁiclaragu; at the time of the conquest

i of fabulous origin.
BT e amacacsa, the Ol Palm, is called Ohofi or Uhuf
(suspiciously like Cohune, Orbignya cobune). The Miskito
Indians prepare a nourishing drm?c frt_um the pulp of the fruit,
and from its seeds a favorite hair oil, called Batana on the
Mosquito Coast. Palm wine is prepared from the felled
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trunks of Acrocomia vinifera and Orbignya cobune—PauvwL C.
STANDLEY.

Clasificacién natural de las plantas, con especial mencién de
las familias més importantes de la flora de Venezuela y
de las especies de interés econdmico. By H. Prrrier,
Caracas, 1932. Pp. 140. _

A synoptic account of the whole vegetable kingdom, ar-
ranged in accordance with the Engler sequence, with keys to
the families and larger groups, and in a few cases to the
genera. Under each family of the flowering plants, particularly,
are mentioned the more important genera and species of
Venezuela. There are numerous notes regarding uses of native
and cultivated plants, mention of the vernacular names em-
ployed in Venezuela, and information upon other subjects.
The publication is accompanied by indexes to all the Latin
and vernacular names.

The work will be found exceptionally useful for all who are
interested in the vegetation of any part of middle America,
whether from a systematic or purely practical standpoint.—
Pavi C. StanDLEY.

Contributions to the flora of tropical America. XIV. Mora
and Dimorphandra in British Guiana. By N. Y. Sanp-
wiTH. Bulletin of Miscellaneous Information, Royal Botanic
Gardens, Kew, 1932, No. 8, pp. 395-406.

A key is given for separation of the two genera, and others
for recognizing the two species of Mora and six of Dimor-
phandra that grow in British Guiana, all of which are trees.
Mora excelsa is one of the largest and most important timber
trees of the region, known commonly by the Arawak name
Mora. M. Gonggrijpii (Kleinh.) Sandw. likewise is a tall tree,
'E'lﬂed Morabukea, known also from Surinam. Mora forms
forests chiefly in swampy places, Morabukea gregarious
stands in places free from inundation.

Four of the Dimorphandra species are described as new.

D. congestifiora Sprague & Sandw. is known by the Acawai
name Hawakaiyek; D, conjugata (Splitg.) Sandw. is reported
to bear the Arawak name Dakama,—Paur C. STANDLEY.
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The l?olygonaceae, Guttiferae, and Lecythidaceae of
Surinam. By P. J. Evma. Amsterdam, Nov. 21, 1932. Pp.
223; illustrated: 1 map.

The paper is a doctorate thesis, containing treatments of
these three families as they are to appear in the Flora of Suri-
nam now in publication, prefaced by an introductory part
containing descriptions of new species and many critical notes
on old ones. These notes are often of considerable interest for
regions rather remote from Surinam. They deserve high praise
for their lucidity, attention to detail, and their references to
the most recent literature; for instance, to articles that have
appeared in Tropical W oods during the middle of 1932.

The introduction contains some information regarding local
uses of woods, chiefly compiled from literature. There is an
8-page index to vernacular names. All the species and
genera are described fully (in English), and there are keys for
separating genera and species. The Polygonaceae are repre-
sented by 16 species, Guttiferae by 35, and Lecythidaceae by
18. The last group is of greatest interest from the standpoint
of forestry, the local representatives including such important
species as the Cannon-ball tree, Couroupita guianensis, one
named and two uncertain species of Lecytbis, and the Brazil-
nut, Bertholletia excelsa. Eight species of shrubs and trees are
described as new.—PauL C. STANDLEY.

Flora of Surinam (Dutch Guyana). Edited by A. PULLE.
Koninklijke Vereeniging Koloniaal Instituut te AIT'IStI;’I.‘—
dam, Mededeeling No. XXX, Afd. Handelsmuseum No.
11, Apr.—May, 1932. 614 x 93 ; 1 map. Prices: V U]-f}: F{T.
1-48, f 1.95; I, pp. 1-112, f 4.55; 111, pp. 1-b4, fa.6o;1V,
pp. 1-112, f 4.55.
Down to the present tin

try with a publishe;li ﬂclra L

(liensis is now hopeless d lies o

Iﬁ’;ar:tg:.e;ﬁﬁésnrxv P.rol:}:oses to make known the ﬂor‘a ‘Oli- ?u:’:—

nam, where work in botany and forestry h.as. procect c{_ :“-‘

tivel’y for many years, and thc_hrst parts to appﬁ:ar']i:. i:orlt
that his Flora will be of the highest value to all wh

16, the only South American coun-
has been Brazil, and the old {’fwm_
of-date for many families of
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with the plants of the Guianas or the Amazon Valley. \?ht;n
complete it will ﬁ!l four volumes, and the arrangement of the

1bject matter departs . .
:Lq{]::nce. While e:-u:th volume includes a definite section of the
usual sequence, the separate families appear in parts in the
order of the receipt of manuscript. This permits prompt
publication and enables the f:(_htor to utilize the service of
specialists in various groups while they are actual]y' a!.va]la.ble.
Thus volume IV, devoted to the gaemopetalous families,opens
with the Apocynaceae. While Dutch botanists will narurally
contribute largely, many aliens have also been asked to co-
operate, 50 that the taxonomic treatment represents the best
available knowledge of the time. Keys to the genera and
species and descriptions of the species are given in more
detail than usual; generic synonyms are omitted; specific
synonyms and citations are apparently included only so far
as they are of direct aid to the understanding of the species.
Herbarium material and collectors’ localities are cited in full,
together with vernacular names. Americans will be especially
interested to know that the work is printed in English.—
H. A. Gueasox, New York Botanical Garden.

Contribution & I'étude des bois de la Guyane frangaise.
By Maurice Renavn. Bulletin de I' Agence Générale des

Colonses (Paris) 279: 970-1031; 280: 11201 177; 2812 1264~
3O8; 282: 1372-1434; June-Sept. 1932. Illustrated.
Lontains an account of the forests and forest industries,

and descriptions of the principal timbers of French Guiana.

3

Lexploitation forestiére a4 la Guyane francaise. By G.
Crate LAIN. Acts & Comptes Rendus de I' Association Colo-
nies-dctences (Paris) 8: go: 217-222, Dec, 1932,
A short account of the present exploitation of the forest

products of French Guiana and suggestions for further
development,

The rotenone content of derris root, cube root, and other

plant materials. By Howarp A. Joxes, Fourn. W ashington
Acad. Sei. 23: 3646, Jan. 13, 1933. 7 g

from the conventional taxonomic
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Rotenone, a constituent of Derris root (Deguelia spp.) and
of Cube root (Lonchocarpus nicou) recently has come into
prominence as an insecticide of considerable value. The author
gives the results of the extraction of rotenone by carbon
tetrachloride and by ether, in the analysis of plants of the
genus Deguelia from the Malay Peninsula and the East Indies,
and of the genus Lonchocarpus from South America.

Nagai was the first to isolate rotenone from a Deguelia (D.
¢chinensis), and it has been obtained also from D. e/liptica and
D. malaccensis. Reports have been published on the rotenone
content of stems of Lanchocarpus nicon from French Guiana
and Peru; of the Nekoe (Lonchocarpus sp.) of Surinam; of
Haiari (Lonchocarpus sp.) of British Guiana; and on the occur-
rence of timboin, apparently an impure rotenone, in Brazilian
Timbo root, probably a species of Lonchocarpus.

Among the conclusions reached by the author as a result of
his experiments are the following: The rotenone content of 45
samples of Derris root ranged from none to 7 per cent; that of
23 samples of Cube root from less than one to about 11 per
cent. The average of 31 samples of Derris root analyzed by the
carbon tetrachloride method was 2.5 per cent rotenone; the
average for 22 samples of Cube root 5.4 per cent. Brazilian
Timbo root may afford an additional source of rotenone.—
PauL C. STanDLEY.

Los Pisonaes del Departamento de Cuzco. By Forruvato
L. HerRERA. Revista Chilena de Historia Natural (Santiago)
35: 3538, 1932. Tllustrated. : )
In the Department of Cuzco, Peru, two trees WIth' hand-

some scarlet flowers are known locally by the name P1sona1y.

One is Erythrina falcata Benth., which is cultwatc}:i‘wnnnc:ih};

for ornament, and also forms dense forests on t L..i"ll;)u)n‘s :

Siopcs at 1CO0—2300 meters. Some of the pl:mtf_c j‘:;;e’ter

century old, have trunks as mu‘ch as thrccﬂmcte‘rrs .'f] L:u Fo

at their base. They attain a height of 15-20 mttzl hzl‘he fen

i e o [lj:: 4 usﬁd;zﬁric{jraﬁ::::ogf'juﬁ meters,

ies 1 ina Lorenae y Al ]~0 !

?ESEﬁsnﬁafgﬁ:;bamba, where it grows in association with

E. falcata—PauL C. STANDLEY.
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Los romerillos chilenos. By Francrsco FUueNnTEs,

Chilena de Historia Natural (Santiago) 35: 8691, 193%

Illustrated. . -

The names Romero and R_omerlllo are 'apphed! comm
in Chile to various shrubs, Ch{tﬂy Compositae, W-hleh.b_jy: :
method of branching and their small narrow aromatic :
have some resemblance to Rosemary (SQEm_anm{s ghj&'fzn 2lis).
The name Romerillo has been reported for Lomatmfeﬁﬁg; 2,
usually known as Fuinque, and for !Kafgyﬁfdr?u} setosus,
called more commonly Hierba de la Perlilla. The true Ro S
or Romerillos, however, are the following shrubs of the Com-
ngét;m; Baccharis ?'ﬁ_f?:‘i(i‘:"f)ff)roﬁﬁ, 'ﬂSCd COH’IH‘IOHIY in COuntry
regions for fuel, the branches fed to cattle when pasture is
scarce; B. Bezanilleana and B. lycioides; Chiliotrichum diffusum
and C. rosmarinifolium, which are reported to be poisonous
to sheep, although toxic properties have not been established
for the plants.—PauL C. StaxDLEY.

Algo sobre a identidade botanica do “‘oiti” e do “‘pequia’
da Bahia. By V. C. Hoenne. Reprinted from Annaes da
Academia Brasileira de Sciencias 43 1s 1-11, March 31,
1932, lustrated.

Arevision and amplification of the descriptions and a study
of the synonymy and relationships of two imperfectly known
species of Brazilian trees worthy of attention for. their edible
truuts, which might be capable of improvement in cultivation.
M oguilea Salzmanni Hook, f., of the Rosaceae-Chrysoba-
I'all}-o.i"1"'.5‘“‘5 is known in Bahia by the vernacular name of Oifi
withous & Lo Mhe species was originally described by HookeE

: Hout a knowledge of its fruit, which is similar to that of
various other species of Moguilea and Couepia roup-e.d by
:\r;uua Camara as Plera P B :
writers, :

AS to the - “ina, a name neglected by subscq;—_l_t?l}:
author questions \,_.i,l‘.r]!t”_t :'3_”13’(-‘“]3.1‘ names of thgse', b
applied to !.','.f;;_,n-‘--' .I”‘m. !é‘-_]m'a should not prop&l"lY __-,-e
CortF Perr '}/l..a and Oiti to Moguilea, though the Olltl_-_z
Ducke’s tr{'-;Llf i:::::f? 1}5 of the former genus. He rcf:ersi;o
cludes two species ut}" jr);jm‘;::;;;m‘ of this group, which 18-

Macoubes o113 500m . 1 ;
UOa guianensis was first described by Aublet (1775)
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from Guiana as doubtful as to genus and species and, for
lack of flowers, undetermined even as to family. For almost a
hundred and fifty years its status remained questionable until
Ducke (1922) obtained the Amapé Doce of Paré and Ama-
zonas in flower and fruit and recognized in this Aublet’s
species, completed its description, and fixed its position in the
Section Melodineae of the Apocynaceae. In 1931, fruiting
material of Pequid received from Bahia was found by Hoehne
to be the Macoubea of Aublet and Ducke, while flowers re-
ceived later were identified with Tabernaemontana Sprucei
Mueller and 7. reticulata De Candolle before it was realized
that they belonged with the fruits previously received.
The synonymy and range of the species was thus found to be
more extensive than had been supposed, the Maconbea of
Erench Guiana and Amapé Doce of Pard being identical with
the Pequid of Bahia. The fruits, about the size of an orange,
have a hard shell containing a pulp that becomes liquid on
maturity, and are compared by the author to honey-filled
ourds. .
e The vernacular name Pequid, otherwise associated with
Caryocar and having reference to its spiny endocarp, appears
to be a misnomer as applied to Macoubea and is probably to
be attributed to the wholly superficial resemblance in size
and shape of the fruits to those of Caryocar vitlosum (Aubl.)
Pef;- connection with this paper and that by Holland (_re-
viewed below), it may be of interest to note the fnl!owl}?_g
description of Oiticica given b_y Arruda Camara in m1s.

Ulilidade de Fardins etc. (1810) under the E’C“;TW_“?M‘:
Pleragina. “Qiticica or Catingueira, P/c‘f'“g”'-'"" i QLAY ;
: iv the Sertdo where it grows at the margins o
i pesve o i 1t f fifty to seventy feet.

i d streams. It attains a height of fitty y fee
e i flexible that they reach within
Its branches are so diffuse and flexible e
8 e s of sh g e ol o 95
dome, through whose stift an ol S
sun cannot penetrate, fctr;immgd;; :f;g: :E:tsnls;i :;l‘;:sni-di:zt;bils
shade. Its fruits are o ong ] el e

half inch in thickness, green in :
Length, a_ts pit is not osseous and hard . . . but ligneous,
mature, 1 !

1
il
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flexible and may break readily; it is covered externally by an
astringent film; the kernel is a seed composed of two oily
cotyledons, of a disagreeable taste, but rich in oil that some of
the inhabitants know how to utilize.”

From the description of the fruit there can be no question of
the identity of his Pleragina umbrosissima and it 1s interesting
to find that for well over a hundred years its oil has been
known at Jeast in the northeast of Brazil where the tree is
native. It is now beginning to be manufactured on a rela-
tively large scale and has attracted some attention by being
compared with Tung oil. A correspondent who has investi-
gated its properties and the possibilities of its application in
his industry writes: ““Its industrial importance appears not to
be very great today, but it may mean something for the
fature’—B. E. Danicren. Field Museum of Natural
History.

Oiticica (Licania rigida). By ]J. H. Hovraxo. Bulletin of
Miscellaneous Information, Royal Botanic Gardens, Kew,
1932, No. 8, pp. 406-411.

After various attempts, authentic material has been ob-
tained of the tree producing kernels imported in small or
sometimes large quantities into England under the name
Oiticica, and it has been determined as Licania rigida. The
tree grows to a height of 15 meters, and occurs in the States
of Rio Grande do Norte, Ceard, and Piauhy, Brazil. The
kernels yield about 6o per cent of oil, which has been used in
Brazil for medicinal purposes and, because of its resemblance
to Tung oil, is considered possibly suitable for use in varnish
and similar preparations. Several plants have been estab-
lished in Brazil for its separation. Other names reported for
the tree and its products are Oticia, Brazilian Nuts, Hazel
Nuts, and Oilizika. There is appended a bibliography of pub-
lications relating to the subject.—PauvL C. StanprLey.

Revista Florestal. II: 3. Rio de Janeiro, Brazil, Oct. 1932.
The resumption of this publication and its designation as

the official organ of the Forest Service of Brazil having been

authorized by the Ministry of Agriculture, Revista Florestal
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enters upon a new phase. Its regular appearance assured, it
may confidently be expected not only to fulfill its primary
object of serving the public interested in matters of forestry
in its own country, but to continue as before to be of value to
a wider audience consisting of all those who have a scientific
or practical interest in forestry and forest products, in re-
forestation, and in conservation of natural resources in many
parts of the world.

Under the heading “Sylvae Montibus Restituendae”
Humperto Gomes DE ALMEIDA recalls the ministerial decree
of 1861 by which a forest service was first created, with im-
mediate instructions for the conservation and replanting of
the forests on the hills of Tijuca and at Paineiras near Rio.
Some of the results of the activity of Major Manuel Gomez
Archer, who was placed in charge of the work at Tijuca, were
dealt with in Sr. Iglesias’ article on the Rate of Growth of
Forest Trees in the preceding issue, the anniversary number,
of Revista Florestal, reviewed in Tropical Woods December 1,
1932, Pp. 3°-35:

E. b’ALEssaNDRO writes of the Object of Silviculture, and
GoporreDO Dos SanTos of The Forest and Reforestation.
In the northeast of Brazil and in states such as Minas Geraes
and Séo Paulo the present relative scarcity of woods is daily
becoming more accentuated as the result of a growing con-
sumption especially on the part of the railroads and industries,
including the metallurgical, which consume great quantities
of charcoal. The need for replanting, rational regulation of
exploitation, and the importance of the activities of the
Forest Service are emphasized.

Vircinio Camperro deals with the Cellulose and Wood
Pulp Industry in Brazil. The present-day enormous impor-
tance that has been assumed by cellulose in all its forms,
particularly cellulose from wood pulp, is indicated by a vari-
ety of statistics, e.g., the world production of artificial silk in
1929 was 202,077 tons, partly from cotton linters, but also
from wood pulp. U. S. A. imports 40 per cent of its wood pulp
from Canada and must continue to do so until the results of
reforestation become appreciable. In the normal year 1928
Brazil imported more than 160,000 tons of manufactured
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paper, paste-board, and paper pulp of a total value of 8'2.;65
contos or almost ten million dollars, besides cellulose products
of approximately equal amount and value. To 'repla'ce.thls
importation by home production will require entire forests of
soft-wooded trees, which must be provided. Thanks to the
uninterrupted and rapid growth possible under the climatic
conditions in Brazil this can be accomplished in a relatively
short time. The many other available sources of cellulose,
such as cornstalk, bagasse, straw, etc., which now go to waste,
can be made to contribute to the total of raw material re-
quired. In Brazil the hulls of coffee, 33 per cent of the crop,
deserve especial attention. 2

A large part of the number is devoted to a technical article
by Ferxanpo Romano MerLanez on The Modifying Action
of Calcium Oxalate on Cellular Structure, illustrated by
drawings and by numerous photomicrographs. He reviews
the physiological explanation of the presence in plant tissue
of organic salts, such as oxalates, malates, and citrates, point~
ing out that they serve the purpose of rendering innocuous
the excess of organic acids resulting from the respiratory
activities and the calcium freed from absorbed calcium phos-
phate by the abstraction of the phosphorus required in pro-
tein synthesis. The crystals thus represent a residuum of the
action of the meristem, and their presence in secondary tissue:
is to be explained by its derivation from the meristem of its
cambium.

It is 2 common observation that a cell containing an oxalate
crystal is generally isodiametric, instead of elongated. This is
due to repeated transverse divisions of the elongate amylifer-
ous mother cells and it is to be supposed that these divisions
take place before the actual formation of the crystals, induced
p_robably_ by the_p]‘t:_scnce of oxalate not yet crystallized. At
times this cell-division takes a longitudinal direction as to
localization of the crystals. Woods may be divided into 3
groups: (1) crystals in the wood parenchyma (e.g., most of
the Leguminosae); (2) crystals in the wood parenchyma and
also in the rays (e.g., Aspidosperma); (3) erystals in the rays

only (Zapirira). The wood of Cordia must be placed some-
where between the last two of these.
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e ary modifications due to

ong the most common secqnd : Fra TR
th?r};lresgnce of calcium oxalate 1s the fojﬁn?;:-():h:nges o
brane enveloping the crystal. Of other cle u o
be cited the occasional rupture of a cel Ta acr L
prssre produced by the rmetlr % - furich arcach-

i en greatly thicken

f:iln:vzlilr;ztlo;tor lz%y mea}:ns of struts to the capsular envelope
: ; ¢ I- . . .
Oflt?l;:farl:g,s E;lcium oxalate crystals are considered in r}'f:latlon
to secretory canals, lacunae, and gum ducts serving the pu;-
pose of excretion. The contents of the gum ducts of Simaruva
thus consist almost entirely of calcium oxalate crystals with
some resin.—B. E. DAHLGREN, Field Museum of Natural

History.

A monotypic plant order new to the Philippine flora. By
H. J. Lam. Philippine Journal of Science 49: 2: 143-146,
October 1932.

“In 1909, the well-known plant collector, A. D. E. Elmer,
discovered in the forests on the slopes of Mount Apo, Todaya,
Davoa district, Mindanao, Philippine Islands, a tree which
he considered to be a new species of the myrsinaceous genus
Discocalyx . . . and described under the name Discocalyx
macrocarpa Elmer. . . .

“Merrill pointed out that, in his opinion, the species in
question could not belong to the genus Discocalyx, since it
showed many features in which it is quite different from the
other species of that genus. He, therefore, proposed to raise
it to geni;aric rar_xf!; and creaﬁed the name Apoia for the new

enus, the specific name t i {poi

%Elm.) _Merr.p' At us becoming Apoia macrocarpa

- “In December 1931, one of the ablest native clerks of the
ult‘enzorg Herbarium, Sapm}, . suggested that Apoia

actually could not be placed in the Myrsinaceae and asked

whethe{- it could be related with the Sarcnspermaceacs 5

comparing the specimens of Apoia with those of Sar A

I elaborated several years ago, it stood clear at N

that Apoia rr_mst‘be identical with Sarcosperma a(::ice{

macrocarpa with Sarcosperma paniculatum Stapf &’. Kingf P 0. ui
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The fact that Sarcosperma has been inserted not only in the
Sapotaceae, but also in the Myrsinaceae, gwd'ences' both its
close relation to those two families and its isolation from
them, since its characters render it quite distinct from any
genus in either of the orders mentioned.”

Commercial timbers of India: Their distribution, supplies,
anatomical structure, physical and mechanical properties
and uses. By R. S. Pearsonx and H. P. Brown, Central
Publication Branch, Government of India, Calcutta, rg3a.
Pp. xlivA11g0; vols. 2; 724 x 1034; 640 photomicro-
graphs, 320 distribution maps. For sale at India House,
Aldwych, London, W. C. 2, and booksellers, £5 net.

In discussing the object of this publication, the authors
state that “the work has been undertaken with a view to
bringing up to date and recording all available information on
the uses and the qualities of the various timbers, and to make

:1‘\'aihihlc -+ - photomicrographs at low and high magnifica-
tions, so that the structure of the woods could be determined
and identified, . . . The information given under the various

adis ¥ H
headings has, as far as possible, been carcfully restricted to
such facts as have a direct bearing on the present or pro-
spective uses of the wood in question . . .” The senior author
15 primarily responsible for the data on the distribution,
strepgth, seasoning, _nmrahilir}-', working qualities, uses, and
av a}l]ablc supphes of the timbers discussed, and the junior
author for the information concerning their anatomical
characteristics and identification.
= e e B . .
Included in the introduction are brief discussions of such
E);)iir:is ;: the :\:;u and distribution of the forests in British
2 ographic and cli > conditi i
G ,diqlt}rﬁn SpC pnd climatic conditions, geological forma-
i e Jtion of forests, general characteristics (physical
eatures) o Thi_‘ wood and Strue f h 1
Caata, h‘ structure of the wood. In the main
B, Le 3L 5 1 1
SRahseited in t Lb S_Lzlbjnct matter, covering the points
€ subtitle anc i ' (
arranged according to fa Tand PRt Paragraphf >
U e milies, genera, and species, following
ol fam;lie Lqudent.e used in Brandis’ Indian Trees; only
s a ich i i
L “Stednﬁgcntra which include woods of commercial
- A total of 320 species, representing 53 fami-

No. 33 TROPICAL WOODS 45

lies, are dealt with. A comprehensive list of references to the
trees, woods, and other forest products is given under each
family, genus and species. These deal mainly with the litera-
tm.'}? on the woods of the Orient, but are not restricted to that
region. A complete list of references is given in the bibliography
at the end of the text. The publication is profusely illus-
trated, the description of each of the 320 species‘ being
accompanied by a plate with 10 % and 110 x photomicro-
graphs of the cross section of the wood and a small distribu-
tion map. Included as appendices are a classification of tim-
bers according to uses and a glossary of scientific terms and
phrases used in the text. Three separate indices are included
at the end, one of trade and non-scientific names, a second of
vernacular names, and the third of scientific names.

Under the discussion of each family the authors have in-
cluded information with regard to the size of the family in
terms of genera and species, its distribution throughout the
world, and its economic importance. Following this is a dis-
cussion of the gross features of the woods of the family and a
summary of their salient anatomical characteristics, in which
the macroscopic and minute anatomical features are grouped
together. The discussion is closed with a brief statement of
the significance of the family in the Indian flora. Concerning
the anatomical summary, the junior author states m_t}]c
introduction that it “may be considere(_l :ls_clmracu_-rlsnc
but not specific for the woods of the family, for such is the

parallelism in the structure of woods of different families,

which are often widely separated in botanical classification,
that no one anatomical character can be a.-egardud as diag-
nostic for the woods of a given family.” It is unquestionably
true that the individual anatomical features may be dupli-
cated in woods of other families, but the author appnrcmly_
disregards the well-established fact that the _combm:ltlr)!11 9{
anatomical details (the structure as a whole) 15 cha_mctczi-gm
of many individual families and not paralleled II],-?I11T:r-S'
Exceptions to this statement are to be found, especia ;\T
some of the large familie;; as fhey are at present cmlx?tlsmlt::‘l,
but in many such cases it is quite evident that the basic botani-

cal classification is faulty.
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The treatment of each genus includes a discussipn of its size
and general distribution, and in many cases l?otamcal notes on
the leaves, flowers, and fruit, an enumeration of the known
Indian tree species, and finally a summary of Fhe general fea-
tures of the wood of the genus, including a discussion of the
general gross characters, both physical and anatomical, and
an enumeration of some of the minute anatomical details.

In the case of those genera which include two or more

Indian species of sufficient importance to be deseribed in the

text, two keys to the identification of the woods of the species

are included. The first of these is based on macroscopic
characters, visible to the unaided eye or under a hand lens
(10 ), the second on microscopic features. This attempt to
key the species is open to criticism, because the range of
material upon which most of the species descriptions were
based is inadequate for such a purpose. In a great many cases
the description of the wood of a species was based on a single
specimen. Further in the miCroscopic keys, the reviewer feels
that too much dependence is frequently placed on the size
of various elements in separating species. Unless the size of a
given element in two species is distinctly and consistently
different, it has little or no practical value in separating the
woods; further, the amount of time required in applying such
a f’e‘aturc_ in keying out species is also open to objection.

The discussion of the species includes a list of vernacular
hames, information relative to the habit and distribution of
the tree and the supplies of the wood, brief consideration of the
general physical characteristics of the wood, detailed informa-
tion concerning the structure of the wood (both macroscopic
and microscopic), and data on such factors as mechanical
properties, f;easuning, durabifit}-’ and adaptability to treat-
ment, working qualities, and uses, The anatomical descrip-
tions of the woods are particularly complete and thorough
and ‘t}‘lt: detailed disuussi:ms are carried through for eacl';
Species, even where there are two or more belonging to
zifte same genus. This leads to considerable repetition in the
g:;tigrﬁft(?;i :Ilt;z:tspacebcou]d have been saved ha'd the
Sty e it of ures been covered more in detail and

) points of difference given for the individual species.

No. 33 TROPICAL WOODS 47

Throughout the text the emphasis has been placed on the

* species descriptions; since species are not as definitely marked
as genera, 1t seems to the reviewer that the emphasis should
have been on the Jatter.

This publication has much to commend it. It contains a
great deal of original data concerning the important Indian
timbers and the authors have also drawn freely upon the in-
formation available in various publications, chief of which
are the forest memoirs, forest records, and bulletins pub-
lished by the Forest Research Institute at Dehra Dun. The
illustrations are excellent and in themselves constitute a very
valuable contribution. The book should fill a very definite
need, not only for those concerned in the utilization of Indian
timbers, but for all whose interest lies in the field of wood
anatomy.—GEORGE A. Garrarr, Yale University School of
Forestry.

The identification of important Indian sleeper woods. By
K. A. CrowpnuRry. Forest Bulletin No. 77, Calcutta, 1932.
Pp. 18; 514 x 814; 31 plates, 1 map. Price gs. 3d.

“This bulletin is the first of its kind to be published by the
Forest Research Institute at Dehra Dun, and aims at supply-
ing forest officers, railway passing officers, and others with
sufficient information to enable them to identify some of the
more common Indian sleeper woods, in the field. _

“It is the intention to publish similar bulletins from time to
time, dealing with the timbers of individual Provinces. Rail-
way sleepers have, however, always formed a very large pro-
portion of the total production of timber from Indian forests,
and as officers have for some time past been pressing the
Forest Research Institute to produce a simple key for the
identification of Indian sleeper woods, it was felt that a start
could well be made by dealing with these woods first. In sub-
sequent bulletins, it is the intention to deal with timbers ac-
cording to localities rather than uses.” ‘ :

Following a short discussion of the anatomical and physical
features of wood, is a dichotomous key to 59 species, all of
which are illustrated with photomicrographs (negative
prints) of cross sections magnified ten diameters. The use of
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negatives instead of positive pictures of coniferous woods is
likely to confuse the persons for whom the pub.hcatlon is
intended as they make the late wgod_of a growth ring appear
light and the early wood dark, which is the reverse of the true
condition.
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Timber tests: Meranti pa’ang (Shorea bracteolata). By
F. S. Waiker. The Malayan Forester (Kuala Lumpur) 13
6: 258—261, October 1932.

“The name Meranti Pa’ang is loosely applied to several
species of Skorea yielding timber of the light-colored (‘yel-
low’) Meranti type, alternative Malay names being Meranti
Langgong, Meranti Ketapak, and Samarupa-meranti. It is
particularly liable to confusion with Meranti Temak (Shorea
bypochra), but the next test in the series, though unfinished,
indicates that Shorea bypockra is a distinctly stronger and
better timber,

“The species tested is common in lowland forest generally
throughout the Peninsula South of Latitude 7° N, often up to
one tree per acre, on flat or slightly hilly land . . .

" The timber was only a little more difficult to work than
the ‘red” Meranti type with hand and machine tools, but the
teeth of saws were quickly blunted. The finish of the surface
after planing was not good, though it varied somewhat,
Where interlocked grain not infrequently occurred the grain
picked up considerably on planing . . .

“Heart rot was found to be a serious defect in this as.in
E'ihtr_i\lt;’t':lntis, some 20 per cent of the test pieces being re-
Jected on this account . , .

“The timber can advan tageously replace Meranti Tembaga

in all light construction particularly as, owing to toughness,

it will continue to support a load after failure—a quality
generally absent from Meranti Tembaga. It is suitable for

furmture and joinery if color and finish are not of prime im-

portance. Owing to quite considerable variation in strength

from tree to tree, consignments need careful inspection.
Like other Merantis it is not durable and needs protection
from fungus and termite attack. It is apparently not difficult

To Impregnate with creosote mixtures by a somewhat drastic
full-cel] treatment,”

in

No. 33 TROPICAL WOODS 49

The paper concludes with a table of results of mechanical
and ph)_rsma] tests and there are percentage comparisons with
Meranti Tembaga (Shorea leprosula), Seraya (8. Curtisii),
Kapur (Dryobalanops aromatica), and Teak (Tectona grandis).

The damars of the Malay Peninsula. By T. A. Buckiey.
Malayan Forest Records No. 11, 1932. Pp. 94; 7% x 10%4.
Price 3s. 6d.

This work is concerned with the resins found in Malayan
forests. “It happens that they are almost entirely of the type
known in the resin trade as ‘dammar,’ the name having long
been applied to the chief sort of resin imported into Europe
from the East Indies. A resin not of this type, damar minyak,
or damar kedondong, would probably be denied the identity of
a “dammar’ by a resin merchant or consumer, but in general,
the vernacular and commerical terms are in agreement.
Malaya produces no hard copals, no pine resins, nothing of
the mastic or sandarac type, and no shellac. A form of shellac,
malau, might be produced on a small scale, but inducement is
lacking. Dragon’s blood of good quality has been produced,
without stimulating a demand. = I -

“Natural resins, including damars, are being increasingly
supplanted by synthetic materials, which have the {adim?_
tages of superior cleanlmess,_umformtty and, .it‘}S s;a_zIE ) € n.1]='.1-
bility; but while it would be idle to deny the desirabi 1th}- l:ilt
industry should use the best materials available, :t’ is t’ E(}_U.:E:,Tt
that attempts should be made to use an existing n_‘ttur‘lz. azb_utt
to the greatest advantage. 'Elscwhcrc worlf 15 bcrlnu \, tm% I-]l
search of means of improving the properties of {lan‘mr., 'th
this will need to be much extended if the damar industry is to

continue.”

i d Natoena
i sults of a trip to the Anambas an

30;811;1:313 r%y C. G. G. van Steexnis. Notes on the vege-
t:t;ion t;f Djemadja. By M. R. HENDERSON. Bull. Jard.
Botanique de Buitenzorg (Sér. II1) 12:2: 151-211. Buiten-
zorg, Nov. 1932. Illustrated. i -y
Angmbas and Natoena Islands, lying in the Srmtl}_ tim;n:t
Sea between 3 and 4° N and 106 and 109° E, form a link be-
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tween the Malay Archipelago and Borneo. The largest island,
Boengoeran, has an area of 1600 square kilometers. The islands
are hilly, with elevations mostly of 400-500 meters, the high-
est peaks reaching 1000 meters. Although the islands are
rich in fine timbers, especially dipterocarps, the forests have
been little exploited because of difficulties in transportation
and lack of suitable labor. In March and April 1928, the
authors studied the vegetation, and describe it as divisible
into the following belts:

Mangrove. Characterized by Nipa fraticans, Rbizophora mucronata,
Aleurites moliiccana, Derris beteropbylla, Sonneratia acida, Bruguieraeriopetala,
Lumnitzera racemosa, Pandanus, etc.

Beach flora. The usual tropical st
politan: Jpomoea pes-caprae, Canavs
cens, and others,

Barringtonia formation. Now chiefly destroyed, and replaced by coconut
palms, Among trees and shrubs are Pandanus tectorius, Erytbrina variegata,

¢ Catappa, Premna integrifolia, Guettarda speciosa, Calophyllum
Inopt m, and Casuaring equisetifolia.

Lowland forest and secondary growth up to about 100 meters. The
vegetation consists chiefly of weedy herbs and shrubs, but there are some
ning from the original plant covering, such as Pajanelia longifolia,

t; Oncosperma borri ercus argentata, Strombosia, \Kaam-

zibethinus? (probably introduced).
tain forest between 100 and 800 meters. This is not homo-
t the zonation is gradual; at 600 to 8oo meters there is.a gradual
into. the uppermost mossy forest. The large trees (co-f0 meters
ear toward the higher regions, and are replaced by different
lowest zone is characterized by two very tall trees, .('uc.mpa.r:ia
\ Stromboiia l'.l'.'l”:.“l;! Balau). Other trees belong to the genera
Blumeodendron, Ena spermum, Quercus, Diospyros, Evodia,
ia, Amoora, Prunus, Dysoxylum, Machilus. Eugenia, Garcinia
.--L__'I‘hc undc_r_mowrh of small trees and shrubs is mm}poscd ofnl
number of species of many families, a high percentage as to both spcl:if-s
d individuals consisting of Rubiaceae. i

Mossy forest of the summits between 800 and 1000 meters. This oc-
curs here at o lower elevation than on larger islands. :
very day, and the tree trunks are covered with a thick cont of moss, in

ch orchids and ferns thrive. Among the trees and shrubs. are ,fu:rg’m'a
dmilacifolia, Aevonychia, Ixora Javapica, and u slender Calamus Thc' wind-
swept rocky summits suppart a few low shrubs, of which R;ao{fndeﬂdf‘oﬁf
Javanichm is the most conspicuous.

Padang formation. Of limited distrib
the plants being chiefly herbs and low s
appearance,

nd plants, some of which are cosmo.
a maritima, Vigna marina, Scacvola

T erm

Moun

There is rain almost

ution, and occupying sandy plains,
hrubs, the areas having u heath-like
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An account is given of the geographic relationship of the
flora, also descriptions of three new species and one new
genus, Enaulopbyton, of the Melastomaceae. There is ap-
pended a list of the timber trees, with their local names and
notes upon their uses, a list of minor forest products, and one
of the cultivated plants—PauL C. StaxpLey.

Stamtafels voor djamoedjoe (Podocarpus imbricata BL).
By H. E. Worrr von WiiLrinG. Korte mededeelingen van
bet Boschbouwproefstation No. 25, Buitenzorg, 1932. Pp.
§5: 624 x 9J4.

“The investigations for the volume tables for Djamoedjoe
were executed by the Forest Research Institute in coopera-
tion with the Working Plans Service. . . . .

“Djamoedjoe generally has a beautifully formed bole, while
the tree can attain large dimensions. It occurs in the moun-
tain regions of Java, principally at altitudes of 1400 to 1750
m. above sea level. Outside Java it is found in several other
islands of the Indian Archipelago, in the Philippines, Upper
Burma, etc. The wood is suited for light constructions under
shelter, cheap furniture, boardings, and packing cases.

Gegevens betreffende een onderzoek naar Nederlandsch-
Indische houtsoorten, welke tegen den paalworm bestand
zijn. By J. W. GoxGGrije, pp. 1-100. Nadere gegl;vet:s
omtrent de aantasting van Nederlapdsch-lndlsche 'ou -
soorten door paalworm en andere in zee- en hrﬁak:v}a.tfelr
levende dieren. By A. T. |. BIANCHI, pp. 11.:i| 1;4:_,;‘_ -‘.,‘..:,_
declingen van ket BOJ(‘ZJ&E?IHT.i'ip."(f{_‘f.f.‘d”ﬁh‘ No. 25, Buitenzorg,
1932 Pp- 147; e 03} ho. hgs.‘ i extension of

i " on and exten: ot
el 3:1 Li(::”lli?:rli:n.r:: with the purpose to
aainst Teredo and to test t_hc
at a certain content of silica

an

investigation commencec
discover new timbers resistent &
correctness of the hypothesis tha
particles renders timbers plr:slsir:ssmg

1 e against attack. LN
ne?‘s'fl'?emsllllral.pcgin which the amorphous sallcu“nﬁi :u;t]m‘;““c‘;
wood is mostly in that of grains or more or less oblong bodies

a certain degree of firm-

rs in

I
I'..['J,
i
13
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in the cavity of special cells or fibers which are different with
different species. Besides, certain timbers were found to con-
tain silicified tyloses of a silicified membrane attached to the
interior wall of tracheal elements and presenting an exact cast
of the same with all its minute details. Sometimes the cavities
of groups of fibers were observed to be filled with a vitreous
mass of silica, while one case of a similar filling of isolated ray-
cells was encountered.

“Recause the resistance of wood against Teredo attack is
not dependent alone on the content of silica particles, but on
a sufficient large content together with a certain degree of
compactness of the timber, it is certain that not all species in
which the presence of amorphous silicic acid was ascertained
can be considered as possessing a remarkable degree of im-
munity against 7 eredo.

“The last chapter treats the timbers of the Netherlands
Indies archipelago which are mentioned in the literature as
resistant against Teredo. Some of these are shown to be
eliminated from such lists in future. Finally, 20 timbers or
groups of timbers are mentioned with which further experi-
ments to ascertain the degree of resistance against Teredo can
be recommended with chances of success with a view to create
a market for the timber for this special purpose. The timbers
belong to the following genera: Angelesia, Artocarpus, Beil-
schmiedia, Cotylelobium, Endiandra, Eusideroxylon, Gluia,
f‘i' eriticra, Intsia, Melanorrboea, Metrosideros, M imusops,
F arastemon, Parinarium, Protium, Stereospermum, Sloetia,
Tarrietia, Tectona, and Vitex.”

“The second paper gives a compilation of the data about
the resistance of Netherlands Indian timbers against the
attack by marine borers, which have become known since Mr,
Gonggrijp closed his investigation (1925). The data are de-
rived from various sources.”

The Styracaceae of Netherlands India. By C. G. G. VAN
SteeNtS. Bull. Yard. Botanigue de Buitenzorg (Sér. 111I) 12:

2: 212-272. Buitenzorg, Nov. 1932. Illustrated.

_ There are \ist{:d and described, with detailed synonymy,
citation of specimens, and voluminous notes, Bruinsmia,
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with one species, and Styrax, with seven. The article con-
cludes with several pages of “phytogeographical remarks,”
and four pages of bibliography.

Bruinsmia styracoides, a tree with average height of 25
meters, occurs in Sumatra, Java, Borneo, Celebes, and Papua.
Timber of rather large dimensions obtained from it is used
for building operations, but the tree is rare, and its wood not
very durable.

Styrax Benzoin, of the Malay Peninsula, Sumatra, and
western Java, is discussed at great length. Its chief product is
the resin benzoin, used locally to perfume cigarettes and as
incense, and exported for use in perfumes and medicine.
In some regions the tree is cultivated for exploitation. Its
wood is rather soft, not very durable, and not available in
large dimensions, being used but rarely for bridge and house
building. Styrax paralleloneurus, of the Malay Peninsula
and Sumatra, also produces a kind of benzoin, chemically
different from that of 8. Benzoin.—PauL C. STANDLEY.

De proefbaanmetingen in de panglonggebieden van Beng-
kalis (Sumatra’s Oostkust) en Riouw. By F. H. ENDERT.
Korte mededeelingen van bet Boschbouwproefstation No. 28,
Buitenzorg, 1932 Pp. §53 614 x g% ; 1 map. : ‘
“The panglong (primitive Chinese exploitation) areas of

the district of Bengkalis and the residency of Riouw, with a

wooded area of about 2,000,000 ha., belong to ['ht:"ﬂ'llfﬁl':

productive commercial forests of the outer {.}15“’1\:(5. b t.,'ﬂl'l}
they produce about 400,000 cubic meters of timber ;uuiﬁr?ar
quantities of firewood and charcoal. The apr}ual m:ti {)m t for

the Government amounts to about one million gui Lcrs:. .
“More than go per cent of the total output of tlm] er u;m;::,

from the peat-swamp forests (fqur—hlths af_' thli VO I.II'Tt'I{.r 1: "

Bengkalis, and one-fifth from Riouw). By{tart_t e‘ ng: ;f ;{.M

ofthe output o the pet forests Sors o LV o che

ili lity class 1V) e ’ e
?;11;;3;.113 Eﬁ:aRiguw-rcsidcn?y plroduce the better kinds of
i tities of poles. )
tln:l.]')rel:: fl':)dr:;rgt‘:r?rg;%ivision hI.')ts measuf'ed a great nurf:i burioi
valuation strips in the panglong area. The strips outside the
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Mangrove swamps, with a total area of about 546 ha., are
analyzed in this article. . . . As the area of the valuation
strips is only a very small percentage of the total area of the
region, the results of the investigation bear the character of
rough estimates.

“The principal kinds of timber are briefly discussed. As a
whole, the volume per ha. of these forests is not high. That,
nevertheless, such an extensive exploitation could develop in
this region, finds its cause in the very favorable situation with
regard to the Singapore market, the cheap Chinese labor, and
the, as a rule, favorable composition, as regards wood species,
of these forests.”

Methods for the identification of the coloured woods of the
genus Eucalyptus. By H. E. Dapswert and Maisie
Burnert. Bull, No. 67, Council for Sci. & Ind. Research;
Tech. Paper No. 5, Div. of Forest Products, Melbourne,
1932. Pp. 50; 6 x 9343 34 plates; 10 figs.

“The Division’s Section of Wood Structure has begun the
study of the commercial timbers of Australia with the idea
of developing satisfactory keys for their identification. It is
hoped eventually to establish a key covering the main genera
and species, but in the first case the work is being restricted to
the Eucalypts.

“A first subdivision was made into the colored and non-
colored woods, It is recognized that this is not a sharp line of
division, and that some species will occur on either side of the
dividing mark. This, however, would hold no matter what
criterion is selected as the first dividing factor. Nor is it a
serious disadvantage. Overlap is unavoidable, and any key
must take care of it. Similar overlap occurs at almost every
stage in the development of the key, but in no way interferes
with its efficiency as a means of determining the identity of
any timber in the group.

““If a factor or factors could be found that are not subjectto
this disadvantage, the preparation and use of a key would be
enormously simplified. So far, this has not proved possible.
This first section of the project was, therefore, confined to
colored Eucalypts of commercial or possible commercial
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importance. There are other species which later will need to
be fitted in to the key, but all those of any importance at
present are included. A commencement has been made in the
study of the uncolored Eucalypts, and this will form the sub-
ject of a later publication. Other genera will then be studied,
a?dhattcmﬂts made to fill in the gaps inevitable at this stage
of the work.

“A feature of the programme of work has been the reduc-
tion of the number of diagnostic features used. Most published
work contains a mass of microscopic measurements, of which
very few have any diagnostic value, because of the wide varia-
tion within a species. At any early stage, a detailed study was
carried out, but after some thousands of measurements were
made, it was found that the greater number of the figures
obtained were of no diagnostic value. As a result, the investi-
gation was limited to those features which had proved of value.
This not only allowed more rapid progress to be made, but
greatly simplified the task of using the key. It is thought that
this key, which is tentative only, and designed to be improved
as further studies are made, will form a useful beginning to a
general key to the identification of Australian timbers. It 1s
the most ambitious attempt so far made in such work, and
cannot claim to be by any means perfect. ) ;

“ Another feature to be noted is that a minimum of 10
samples of each species have been examined. i l_lr;‘h::l:,
samples have not been used unless botanical material ac-
companied them, so that no question of doubtful identification
arl‘?eg;q;e;-iﬁental work with all samples has L.‘(I)lnsistt:d. (f tiiru:
determination of basic density (that is, Ii‘ﬂstjt‘ an l??ﬁfi;:nn)
weight and volume wh'cn guukc(i}, MAcroscopic e'\)"i‘;n‘lrl::\:.cn i;;
e N

inations have COVEre desc : gy
:\:(oznc;],nii;lﬁssi]ity, grain, an(;gr;nerlal Lﬁtc;ﬂ::;r!t?f:a}::r:lsftic‘f;
oo splinter test, and the determina catae &
;'liegu;r:;gt?a]zir number 1n(\;crha definite t'll(l';'lnfl\::;::)s“;té?:::c
examinations have included the preparato’ l'-. 24 e
i rangential sections from each sample, ant

revealed in these sections.
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“The results of all the experimental work have been
rabulated, and from these a tentative key for the identifica-
tion of the species listed above has been drawn up. . . .
Photomicrographs depicting the typical appearance of the
transverse and tangential sections of a number of the species.
examined have been included.”

Les productions végétales du Sahara et de ses confins nord
et sud. By AvG. CHEVALIER. Revue de Botanigue Appliquée
& d Agriculture Tropicale (Paris) 12: 133-134: 669-924,
Sept.—Oct. 1932.

The scope of this important work is indicated by the chapter
headings of the four parts and three appendices, as follows:
|. THE COUNTRY, THE VEGETATION, AND AGRICULTURE (pp-
66g-710). (1) The Sahara and its vegetation. (2) Agriculture
in the past. (3) Present conditions of agriculture and cultiva-
tion. I1. PRINCIPAL CROPS AND VEGETAL PRODUCTS (pp. 711=
824). (1) The Date and Doom Palms. (2) Cereals of the semi-
desert regions and oases. (3) Fruit trees. (4) Cultivated forage
plants. (5) Legumes and spices. (6) Plants yielding fibers and
other industrial products (tobacco, henna, dye-stuffs, per-
fumes). (7) Native plants used for food. (8) Woods. I11.
ANNOTATED LIST OF THE INDIGENOUS AND INTRODUCED
PLANTS USED BY THE NATIVES OF THE REGION ['pp, 525-393)_
IV. FUTURE OF AGRICULTURE IN THE SAHARA, AND CONCLU-
sions (pp. 899-911). AppExpix I, Sahara acclimatization
gardens and experiment stations (pp. g12-916). I1. Collection
of scientific specimens for study (pp. 917-919). 111. Biological
rescarch on desert vegetation in other countries (pp. 920-923)-

Premier complément & I’étude physique et mécanique des
bois colonigux. Actes & Comptes Rendus de I’ Association
Colonies-Sciences (Paris) 8: go: 222-233, Dec. 1932.

Part of the first supplement to Erude physique et mécanique
des bois coloniaux, which was published in January 1931
(see Tropical Woods 263 41). The report gives the results of
tests, following the Monnin method, on 53 lots of timber of
44 different kinds, mostly of West African origin.
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EDITHEA, ANEW GENUS OF MEXICAN SHRUBS OF
THE FAMILY RUBIACEAE

By PauL C. STANDLEY

Field Museum of Natural History

The state of Guerrero, whose high and precipitous moun-
tains still are but little known botanically, has }-‘it.‘ldsf{l to col-
lectors many strange plants that have not been discovered
elsewhere in Mexico, but none was less to be expected than
the shrub described below. As generic characters are under-
stood in the Rubiaceae, the plant represents a remarkably
well-defined genus.

Edithea, gen. nov. -

Frutices ramosi pubescentes; folia opposita membranacea mec lm‘rla.l

petialata; stipulae interperiolares parvae deciduac; |_nﬁurcsccnln.|‘ l't:l'[l}l‘hl is

i 1 i ac 1 strameri;

pedunculata cymosa muldiflora, flores parvi pedicellati ebracteo tl‘l tetrs tli;;
hypanthium turbinatum; calyx 4-partitus, laciniis angustis erectis; coro
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tubuloso-infundibularis extus pubescens, tubo crasso supra paullo dilatato
intus plabro, lobis brevissimis suberectis in alabastro contortis; stamina 4
fauce corollae inserta, filamentis brevissimis linearibus compressis glabris,
antheris linearibus basi sagittatis ad medium dorsifixis; discus depressus;
ovariam biloculare, stylo gracillimo incluso glabro, stigmate bilobato, ovulis
numerosis imbricatis placentis septo peltatim affixis; fructus ‘capsularis.

The genus consists of a single species:

Edithea floribunda, sp. nov.

Ramuli graciles subteretes, novellis viridibus glabratis, internodiis brevi-
bus; stipulae 3-4 mm. longae triangulares acuminatae villosulae; foliain sicco
ntense viridia, petiolo gracili 8-20 cm. longo villosulo vel fere glabro; lamina
oblongo-ovata vel elliptica 7-13 cm. longa 3.5-6 cm. lata breviter acute
acuminata busi obtusa vel rotundata, supra sparse minute villosula albido-
puncticulita costa nervisque prominulis, subtus fere concolor ad costam
prominentem villosa aliter minute sparse villosula, nervis lateralibus utrogue
latere ¢. 10 angulo circa semirecto adscendentibus gracillimis prominentibus
arcuatis prope marginem conjunctis, venulis obscuris laxe reticulatis: in-
f’:ﬂrl'.\'ur.ntl::i. erecta 4 cm. longe pedunculata ¢; 4 em. longa et 7 cm. lata sub-
dense multifiora, ramis repetite dichotomis suberectis vel valde adscendenti-
bus gracilibus dense cinereo-puberulis, bracteis minutis, pedicellis plerumque
thiom 1.5 mm. longum et fere aequilatum
gularibus erectis attenuatis puberulis
: |0.\dtu.fi?!};f sparse puberula vel minute pilosula
1. los ;',.h:,‘a;;;."I;:i:!:z:m, 15 n;m. lato, lobis ovato-

ngl it f: § INim. iongae: sty v
pec, Lt;crrc:n, _\I:;-dlthn A der ol

4-7 mm. longis gracilit
puberulum, calycis lac

1-1.5 mm. longis; corolla rabr

in alabastro apicata 131

rotundaris apiculatis 1.: mm
- \I..:I;i"‘-
(Herb. Berol.. typel.

lungm. M EX1

s 1930, L. Schultze 363

The rr.-i:lrlz-om_ainp of Edithea is undoubtedly with the genus
Deppea, which it simulates closely in general appeara nce. The
]_\-;u‘f's and the arrangement of the inflorescence are identical
for the two genera, but all the species of Deppea agree in h l.\‘/
ol el i . 1 4 ag av-
Ing a rotate or short-funnelform corolla in which the lobes are
_m-u-m_l times as l'mgh_r as the tube. Although the present plant
is so similar to species of Deppea, it could not be r(‘fcr'lr'i.'d‘ to
?‘}Il:.it group w_uhuut' upsetting the more or less ('r;;] B |
disposition of the tribe Rondeletieae 4 veRLehE
Vi Y llt:l‘v- [Iul.m-:s of Mexican shrubs is named for Edith M

incent, Librarian of the Depar ; : '

s L i Jepartime ANy 1
Mt o Natord 17 o [In i :.\m_ of [}m any in Field
brary oFthisinetioatios o ¥: AR her years of work in thellis

) sinstitution and that of the Gray Herbar i
Vincent alwavs has been ¢ u}.mrmm, Ve
TR AR S : ° h8 botanists and
ther persons in search of Information, and in assisting them

€Nercus in
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in perplexing bibliographic problems, for which she is excep-
tionally qualified because of her knowledge of botanical
literature.

SYSTEMATIC ANATOMY OF THE WOODS OF THE
MAGNOLIALES 1

By Rosert P. McLAuGHLIN

This investigation was undertaken with the object of de-
termining in what ways an examination of the systematic
anatomy of the secondary woods of the natural order Magno-
liales, as proposed by Hutchinson (37), might contribute
towards the solution of a difficult taxonomic situation. The
project involved a comprehensive study of the Magnoliaceae,
Schizandraceae, Winteraceae, Trochodendraceae, Cercidi-
phyllaceae, Lactoridaceae, and Hin_m;mtamir;tcvag. :

The botanical literature concerning the order is extensive,
but there are few references to the anatomy, other than those
recorded by Solereder (##). Since the publication of his
Systematic Anatomy of the Dicotyledons, there apparently has
been no attempt to correlate the morphological and anatom!-
cal characters of the members of this order.

The principal systems of classification of the group are those
of Bentham and Hooker (3, 4), based on the De Candolle
system (z7), of Engler and Prantl (25), and of Hutchinson
(35). All of these have been considered in this study, but no
one of them has been accepted in its entirety.

The first notable classification was that of De C
who, in 1824, divided the Magnoliaceae, as this gro i
then designated, into two tribes: llliceae, cc'fm]wmm__\rlr' 5 E_‘lli‘
nera Illicium, Temus, Drimys, and '}"a,f_m::i.flrr:: jm}i | J!?I:;J
eae, embracing Magnolia, Mayna, Michelia, !';3 f””?d,l-"‘ -:i
Liriodendron. Canelia he excluded from the family and p ‘“L_ _

Candolle (z7),
1!1_\ was

aculty of the Graduate

\ f S EAEtaly «wented to the F :
A poition o8 % cssertation preach juirements for the

3 2o S . . . F the ret
School of Yale University in partial fulfillment of Ih"_i‘ the supervision of
degree of Doctor of Philosophy. T'he work was done ul_r-i_urr “:‘-_ pe
= ’ ey of Forestry.
Professors Record and Garratt, of the Dej artment
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in the Guttiferae. Later, Jussieu? included Magnolia and
Liriodendron under Tiliaceae, and Idicium under Anonaceae,
Adanson, ® as a result of his observations, united Skimni
(Zliscium), Magnolia, Champaca (Michelia), and Tulipifera
(Liriodendron) under Anonaceae. A further analysis and
classification of the family by Jussieu® put Magnolia, Tal-
auma, Michelia, Liriodendron, [llicium, and Drimys in one
group and Euranda (Teiracera) and Mayna in anotiwr, whilé
Canella was assigned to the Meliaceae.

Im'].»” 1.-\‘.(;1 Bu.]rham and Hl:'}r»k:;r (3> pp- 16—20) gave the fol-
lowing arrangement of the family:

4

Tribe 1. Winteraz: (
:|'r'| be 11 Macnovrigas: (7
Tribe 111, ScHizaNbREAE: (

2) Hlicium.
(4) Magnolia, (5) Manglistia.
ra, () Kadsura.

;,I he remaining genera, which had become associated with the
;m”'\" they disposed of as follows: Canel/a and Cinnamoden
rom were transterred to Ca : : y
Araliaceae; Hortonia to Moni [11'1&'”', 1rockodendrontig
’ (VT8 3 L mnimiaceae: b Foe
Chimaonantbus to Calycant} m.l‘:_'k.u:, Calycanthus and
* t0 \alycanthaceae: | 1%
Temus to Myrraceae. 3 Hayna to BRstS

Hooker and Thompsc
yon) LI ‘. :1 [”'l".n}“".'n 33), swayed by the arguments of
(j;‘,;‘j‘,-,.,'_,- .‘”‘1 r;\\:l as by ;h;-zr own cf_-mi\ari:mns of Trocho
g ' and Lupleiea, decided to place these p
rochodendreae as Tribe A, to be t ‘1 I. fi I:en'{]}ra'lb‘.mlder
ted before Tribe I in
.:.T::r this Durand (20),
ker, added Cercidipbyl-
yaum to Wintereae
1e followin - ]
IS ing three
I‘L.\}rr:\.[:‘.': g€nera: F trlbes 0{

M

their preceding classificati

b : _ n. Shortly
using the system of Bentham and Ho
tm to Trochode WE S

.. ndreae and ;
ln_' 1894 Prant] (40, 47)
the family, with thei

I. Maoxorieas

4 ), (2) Talauma (in-

cluding Jromad. "
1) Liriodendron,

IL. ScHIZANDREAE
111 Iviiceag: (-
= EXntm,

For the three genera -
cidiphyll, ormed a.

peyium he formed a se
draceae. At the same time

T rrxriaw.'j:_'nd,! 071,
parate family k,
Engler (22) s

Euptelea, and Cer-
1own as Trochoden-
cgregated Lactoris by

—

* Referred to by P.jrl'nr;r;

tier (2g).
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the formation of another family, Lactoridaceae, Tetracentron,
at this period, was referred to as a doubtful genus of the
Trochodendraceae. It had originally been described by Oliver
in Hooker's Icon. (32) as being closely related to Trochoden-
dron and Cercidipbyllum. Later, Harms (30) made of it a
fourth tribe of the Magnoliaceae, Tetracentreae, on the basis
of secretory cells in the leaves and the presence of a perianth.
He divided Trochodendraceae into Eupteleoideae, containing
Cercidiphyllum, Euptelea, and Eucommia, and Trochoden-
droideae, composed of the single genus Trochodendron.

Van Tieghem (4£8) subdivided the genus Drimys into five
genera (Drimys, Wintera, Bubbia, Belliolum, and Exosper-
mum), and, because of the peculiar vessel-less wood structure,
united it with Zygogynum, Trochodendron, and Tefracentron
to form a special taxonomic group, the Homoxylées, as op-
posed to the rest of the Dicotyledons, the Heteroxylées. Van
Tieghem also took exception to Bailey’s classification of
Galbulimima (Himantandra) (2), claiming that, although the
Aowers are similar to those of Drimys, the fruit would exclude
it entirely from the Magnoliaceae.

In 1903, Engler (23) presented a reclassification of the
Magnolia group, in the following arrangement under the
order Ranales:

Sub-order 2, TROCHODENDRINEAE Magnoliineae (cont.)
Trochodendraceae Calycanthaceae
Trochodendron Lactoridaceae
Cercidipbyllsm Anonaceae
Sub-order 4. MAGNOLIINEAE Myristicaceae
Magnoliaceae Gomortegaceac
Magnolicae Monimiaceag
IMliaceae Lauraceae
Schizandreae Hernandiaceae

Solereder (#4) removed Cercidiphyllum from the Trochoden-
draceae and placed it as a monotypic tribe under Hamameli-
daceae. In the opinion of Van Tieghem (#£7), however, _tlus
genus constituted a separate family, (_h:rcu;l‘lphy]l:u‘.czw, just
as he had proposed a separate family, Eupteleaceae, for
Euptelea. In the same manner, Valn llt.‘gh:‘m wluuld have had
Eucommia as a sole representative of the Eucommiaceae,
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:;‘_hli_!.‘ Solereder believed that it ought to be considered as a
istinct tribe of Hamamelidaceae.
[‘t was suggested by Hallier (29) that Dapbniphyllum
1 . : : AR . 2
which he regarded as a transition between Magnoliaceae
Hamamelidaceae, and the Amentiferae, be grouped with
.:’.rr'?“ bodendron and Rbodoleia in a tribe to be known either as
Trochodendreen™ or **Daphniphylleen.” This would stand
})pptnscd to a tribe, “Bucklandieen,” consisting of the genera
izzrk;’m:dm,‘ Cercidiphyllum, Euptelea, and Eucommia. It is
Ern,m; ri;nr in many respects Dapbniphyllum, along with
Mmr vodendron and Rbodoleia, does bear resemblance to the
; agnoh;_u:c:w, wllmzh Hallier considered to be the oldest
amily of the Angiosperms. .
) ,?fhz.f‘c.\r..ind (::lg'f‘g,;], in 1912, made these changes within
.ngler’s sub-order Trochodendrineae (22): the genue
was added to the family Tro SOl
B oot 1 ¢ tamily Trochodendraceae, and Cercidiphyl
2 was withdrawn from the latte , A
Ky s wh tter and placed as a separs
f'im*]}s} ercidiphyllaceae, of the SLII\-Hrdt‘]T Tl l s; e i
were left unchanged. - The VR
In oppositio 1
) sition to the generally acce ; :
calitet Dk o m_“éinitr:ll} fiulapred theory of classifi-
: ¥/ NOW advanced the i1dea of dissociat]
‘:\lagm-h:iccﬁ*n. IThaceen, Drymtac 5 Idt‘d' (I'i "hhhouanng
e “.Ca.t.nc 4 itaceen, and Schizandreen™
D ’ > ; Ing them as a part of the .
With "h‘.’”‘,ht? includes Himantandra gpelon it
mr;nr.:r)‘p:c family, Himantandraceze.
n 1921 }']urchin};t';n (34) proposed © .
the order Kiagnnlialcs 'u;dh;rli : f.s‘" the establishment of
phasized this Sk i :la?s: m}ﬂi{ the Ranales.” He em.
- e ol vt gl : u : (28). 3
his new classification o he R et on (35), justifyin
n the ground th . e

these two ¢ == : at he considere .
tive cmcii .)rtic-.ri may have been evolved from se }ar(r( d th.t
5 s and have dc\-’cloped along paralle] I"mja ua[hl'""n‘}':'
2 Ll utch-

inSOIIIS (‘I'i';';iﬁi.‘"!ti I
#ad <L10n Uf t}lf: l\la!-zn()]' 5 1
fd]t.s 1S as fl ” g
= ] OWS:

, designating it as a

I. Magnoliaceae

1. Magnolia I1. Winteraceqe

7+ Lllicsum

2. Talauma

3. Michelia 8. D)'r'm‘v;

4. Manglietia Wintera

§« Aromadendron Belliolum

6. Liricdendron ﬁf-‘ﬁ'é:'a
EXospermum

—
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V. Himantandraceae

Winteraceae (cont.)
13. Himantandra

9. Lygogynim
V1. Cercidiphyllaceae
14. Cercidiphyllum

111. Schizandraceae
10. Kadsura

11. Schizandra :
V1I. Trochodendraceae

1 -: '.r?'f}:'dl-"azi‘jr’ ndron

IV. Lactoridaceae
16. Euptelea

12, Lactoris

It may be noted that in the above classification Hutchinson
fails toinclude Tetracentron and Eucommia, which are usually
associated with this group. The latter genus he accounts for
by assigning it to Eucommiaceae (35), but completely ignores
the former. At an earlier date (34) he stated that both of these
genera were “better placed in Hamamelidaceae.”

Those genera not included in this classification of Hutchin-
son’s, which have been mentioned as having been associated
with this group at one time or another, are listed in Index
Kewensis among families of other orders, as indicated below:

Canellaceae: Flacourtiaceae:
Canella?® Mayna*
Cinnamodendron * {

Dilleniaceae: Hamamelidaceae:

f \ ucklandia®
Tetracera (Euranda) * !‘E Fesiana
Eucommiaccac' Rbodoleia®
S TR “ g
Eucommia Monimiaceae:

Euphorbiaceae: Hortonia*

Daphnipbyllum*
Eupomatiaceae; Myrtaceae:
Myrius (Temus)

Eupomatia®

Index Kewensis also lists Tasmania, Belliolum, Bubbia, and
Wintera as synonyms of Drimys, a nd Exospermum as a
synonym for Z_}vga:gym:m. Belliolum, Bubbia, Wintera, and
Exospermum may be sub-genera of Drimys and Zygogynum,
respectively, or they may possibly be distinct genera.

3 An examinationof the wood of these genera indicated that they had been

correctly excluded from Hutchinson’s order Magnoliales, e
4 No wood of these genera was available, but their anatomical descriptions
in Solereder’s Syst. Anat. indicate that they also had been correctly excluded

from the above order.
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In the last few years Dandy (z0-26), who has had at his
disposal type specimens of practically every species of
Magnoliaceae, as well as a wealth of additional material, has
_.Lt'.:-;__v:___r.cstcd the creation of four new genera under that family.
lhese, according to his plan, are: the monotypic genera
.:".Ir'l.‘a‘i.'.!,’;:."l)‘{.‘ (formerly Michelia Catheartii Hook. f. & Thoms,)
and .Pn"u'rr‘.ll\i.-'lrJ'-"P,’ri"\,' the genus Kmeria, with two species (type
spc-,w..;.u.lu_-;.-v_,: Kmeria Duperreana (Pierre) Dandy, former]y
i_)'a.;_uz.r_-..';(.- Duperreana Pierve, syn. Talauma Duperrmna
I, & .): and .f".',-'n.'r‘n lia with about seven specit:s. He also
suggested the formation of the tribe Liriodendreae, for the
genus Liriodendron, and the tribe Magnolieae, to include the
remaining ;;gm:m of the family. He also reclassified many
SpeCies o this it v 1 WO | 1 ]
e k“::ni:rl]h in new combinations, and has proposed

The history of the order is inc : i
T:’(FH J-!'- ;1‘\- |rt-.al]] !ri h]t - _1..1‘:l1 & '_I‘if.?{ﬂ])]l?te “‘]thUllt Solne mene
tion okts g .1 ;_ cal rec .,-}- , primitive features retained by its
nembers, and the part it has plaved i
u‘_}. rt it has played in the recent attempts to
o in of .-hu_.-’mg. sperms.
”r_;:,]t, .<‘In."-\:!:_rc:\-.,r._] ..1-5 the }Iiignuiias is long and extensive
Dnly a brief résumé, therefore, will be pregented here. No
g l.r.w[:m:‘ represented in the forest flora of the Upper
SateenipRenod than Magnoliaceae, 25 species of Magnolia
aving been described for thi 5
=n des {E}Ll\l tor this era. Some of these may justifi-
e I;,‘wf ‘liTil many of them seem to be authentic.
the .\:!.‘n-.r':gl.. L]-.d\.L| ‘:w} found in western Greenland; along
Ay | ’f.i.\_r.i I tain, from Martha’s Vineyard to Texas:
et nterior North America; western Ce d d'
ancouver Island: Portugal: M % “Bohensia. Th
W gal; Moravia; and Bohemia. The
i _records, with about 20 specie \atinch
those of the oo o ;; cies, are all distinet from
“Ppe aceous and equally wi iStri
Remains both of Hower parts ; ‘1‘-‘1_‘“1]} “ldCI‘Y @=5trlb“fed-
i hunlf;; sda‘m of characteristic fruits, as
i g i u > ] i
different species of the. gtmn Im th?}rcltks of this age. Eight
8 S genus hay T
Olforare il it Aol e“ cen deseribed from the
¥k all probability there were
rgac usfthorth America during this
ookse specii e ¢ of them has been found. Sixteen
¢ been recorded from both Europe and

North i i
America. The closing days of the Tertiary have dis-

trace the o

~L1 .
i i'l]_\' }‘L' questic

No. 34 TROPICAL WOODS 9

closed 11 species from North America, Europe, and Asia,
while the Pleistocene records are as yet restricted to remains
of M. virginiana L. from deposits in Southern Florida.

The case of Liriodendron is very interesting, for but two
representatives of what was once a far-flung race, upon which
the sun never set, and as ancient as Magnolia, now remain.
One of these species is restricted to eastern, east central, and
southern United States, and the other to an area of approxi-
mately equal size in China. The latter species so nearly
resembles the former that until fairly recently it was con-
sidered merely as a variety.

The family Magnoliaceae and its allies have played an im-
portant part in recent attempts to trace the origin of the
Angiosperms. In his original system Hallier (28) regarded the
family as representing the most primitive existing member of
this class, and compared the elongated axis of Magnolia, bear-
ing numerous spirally arranged free sporophylls, with the
sporophyll-bearing axis of Bennettites. A hypothetical group,
Hemiangiosperms, combining the present primitive stem
structure of Drimys with the acyclic arrangement of the
sporophylls of Magnolia, was regarded as connecting Magno-
liaceae and the other polycarpic families of the Dicot yledons
with a Bennettites-like ancestor. This view has been de-
veloped by Wieland (50, 57), Arber and Parkin (r), Wern-
hams (#9), and others. Hallier, however, has more recently
revised his system and in this revision regarded Berberi-
daceae as the earliest existing family of the Angiosperms. He
suggested the derivation of both the I)'u:o_tylgdu:_m :}m.l the
Monocotyledons from a primitive type of this family, the

Proberberideae. Finally comes Hutclriqw‘m's 39) prnyusal‘ as
previously mentioned, placing Magnoliales side by side with
Ranales as the existing primitive orders of the class.
Considerable stress, from the viewpoint of phylogeny, has
been placed on the conifer-like structure of .-'}_ru.n_}-.r, ‘Ir.-f(i"r.a-
dendron, and Tetraceniron as indicating primitive orgin.
Bailey (£5), after a careful investigation of
these genera and of others closely allied to them, responded
to the theories held by Holden (37) and many other botanists
and geologists, as follows: * There seems to be no evidence to

Thompson and
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indicate that Teracentron, Trockodendron, and Drimys once
possessed vessels and have lost them. In fact, all the evidence
at hand seems to indicate that these genera have retained
a number of ancestral Gymnosperm characters. . . . The
Magnoliaceae and allied families are extremely variable in
their external and internal characters and show numerous
transitions from apparently primitive to advanced and
highly specialized types of structure. This is true of the flower,
leaf, node, xylem, phloem, cortex, and other parts. It appears,
accordingly, highly improbable that the members of this
group are forms that have been reduced from advanced and
more complex types of Angiosperms.”

S}h‘:.:'lll\' therea III(;!', Jcﬁ‘rc}' and Cole {_'_1‘1’.'3} stated that they
had discovered that, as a result of injury, peculiar tracheary
structures are developed in the roots of several species of
Drimys. They regarded this as a reversionary return of the
vessels formerly occurring in the genus. They considered the
absence of perforations in these elements as merely a technical
n between vessels and tracheids. According to Mohl's

tion of a vessel, this wasa major m'ersis_{ht on their

MBS woLs i Jeffrey and Cole spurred Thompson and Bailey
S8 e-investigate the situation and their findings
Juoted here: ** The ecalarif,

i ‘]- e: *“ The scalariform tracheary elements that

e T y :
in struct : ,‘[i} roots of Drimys coloratura are not vessel-like
I structare, 1oV are Iyt o . - .

s ok ey are typical tracheids, having transitional
i, SUCH as oCcur in many Prerido - i

(H!'.i .-\m-ina \\‘r[‘]-‘ 5 'lli " 1'. EJ':(].(- "I:-\' tﬂ._. (1)'lnnr)spcrmae,

I"rl“ ;lr‘-u,.{:- ,;Ii.'!‘ r‘ d.l" J‘C"I “LI_CU]- i U.nini'l.ll't_‘d stems aﬂd roots

Jkﬁ_r ; Ce 1 &v\”i‘ ["'H"'.r,‘-',fjf’};'(h'r';},’. and ‘,15”’,”\.; a ]Joinr Whi(‘.‘ll

firey an sy i
the xyler : r'“lL did not mention. True vessels do not oceur in

€ Xylem of these penera - o i

i e genera and there appears i
= N : Jears i3
loy’fulj or l?Ll)i{)gu_'n! evidence for ﬂ‘.uljl T to be no Ph)’SlD
degenerate Dicotyledons who " pposing. thas jslitee 88
racomlc 1 s ; SC ances "8
\L:SEI& in the secondary wood.” cestors: [posarata TR
; A ].L'IIIIILI‘ (50, 57) has shown that gl
(F predominate in the “cauline centrif,
of the ‘i\-lusozozc Cycadeoideae. These ¢
P“—'xdu#rcn tend, on the one hand, to
T - - . ’
ered pits of opposite or alternate a

ariform pitting tends
igal xylem” of many
ransversely elongated
break up into smaller
rangement, or, on the
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other hand, to contract into a single row of oblong, oval, or
nearly circular bordered pits. Brown (6), on examining per-
fectly preserved specimens of Cycadeoidea Dartoni placed
before him by Wieland, confirmed the presence of this scalari-
form pitting on the end and side walls of the tracheids. These
reminded him at once of Magno/ia. He says: “ The evidence in
support of the hypothesis that scalariform pitting is primitive
is conyincing. It is evident that the process of the breaking up
of these pits into circular ones was in progress in the ante-
cedent Cycads.” He therefore agrees with Thompson and
Bailey and disagrees with the theory of Jeffrey and Cole and
Bliss (5) that scalariform pitting is the result of the fusion of
circular pits. The recent investigations of Frost (26, 27) sub-
stantiate the conclusions of Thompson and Bailey and of
Brown. The latter attributes the discarding of the scalariform
mode of pitting on the side walls to the fact that these pits
lose their alignment because of the fact that they are in
contact with a variety of cells differing in size and shape.
Circular pitting is more adaptable under these circumstances
and has thus come to prevail.

The primitive morphological features of this order, as de-
scribed by Hutchinson (75) and others, are matched by many
characteristics of the xylem. This study substantiates the fact
that the following vessel characteristics, which Frost (20, 27)
indicates as primitive, are possessed by Magnolia, and, to a
greater or less degree, by the other members of the order:
great length; small diameter; polygonal outline; profusion;
scalariform perforations with many bars, and the openings
between the bars bordered at the ends, to the middle, or
completely; highly inclined perforation plate; scalariform
pitting; and walls uniformly thin. In addition, the fibers are
long to extremely long and possess bordered pits, and the
members of Winteraceae and Trochodendraceae possess con-
siderable diffuse parenchyma.

For this investigation, wood of 16 species of Magnolia, 10 of
Talauma, 9 of Mickelia, and several specimens of each of the
remaining polytypic genera, as well as of the monotypic
genera, were available. No specimens were available for the
three possible sub-genera (Wintera, Belliolum, Bubbia) of
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Np, 3‘

Drimys, which are gu‘"fm”)’ conceived to be synon ymous with
the latter and are so classified in Index Kewensis; the possib]
sub-genus Exospermum, which is listed in Index Kewensis a§
synonymous with Zygogynum; the two new monotypic genera
(Alcimandra and Pachylarnax), recently proposed by Dand
(r7): or his new Kmeria, which contains but two species 11{
most cases several specimens (often from different sources 'and
localities) of each species were at hand, The writer consider
the material representative enough to justify his conclusionss
Small sample blocks of what was considered to be an ave!"-
“i—"‘_—' f‘-,_l- the 5}1{"{]!‘”:‘1] were treated in the usual manner ;
softening by means of hydrofluoric acid. Cross, radial anod
tangential sections, about 15u thick, were made from,ea h
block and mounted unstained in glycerine jelly. The mac':
ated material, which was prepared with Schultze’s solutic b
was also mounted in glycerine jelly. This medium has an in(?:);
;':-}(.:]{l»f.!.;:.]‘:m,”! Ii-:...;_.é, and when used on unstained material is
“quently superior to stained sections for observing such

minute details as the nitting of

the Brbad l'lj' s the pitting of fibers or vessels, as well as for
Jroader details of outline AR - .

the facility witl tine. Added to the above feature is

which matem:- P . .
medium. the ranidisv h-'!-rmhih.;'l] snay be prepared with this
» BRE Tapidity with which it = i
@i 1..-\&\ ich it dries, and its permanence
is left uncemented.
numerical values ;;.r‘ }:.h l)r_-,:;i?‘h i.;)f{_} that “unqualified
practically worthless - t Jmensions of wood elements are
A J LSS dnd mayv 2 == ] ¥
where the sampling i, \—:: nay be misleading,” and that
means of :ta\\ev:4~-,1'_,"'TJ'L}'--"-_\] It, statistical methods provide a
merely used n,_v,.',.l_n'-.f.i'Ih';”“"""_ Where these values are
it -}'s-[ l]|r1 .'._::hf_‘r features in the separation of
In the latter cage :J1--ii..-.ml:‘ig Are not necessary or justifiable:
fibers, or the » V- Tandom measurements of 50 vessels,
'?'-ril-!i\lt & clear idea of the predominant
the r-..m.lr .( b!“.‘l:”m"n& th“”gh more may be
_ 8 P I_“:fl_.‘l-\.lth:n the sample is wide. These
(|I<'t::.-l'm|!'1'.' the 'i-“"'””-*":;-‘iz-! Y made and will be sufficient to
the case in que = s Importance of the mat i
: CStior L . " oo or
P' it }“_ (.] ] an. I hih' ]i]:_-thf;,r__'l “.} - l l s C.'fSlzc f
f yLhattaway (7). has s f’li 1ch has been given sup=
argest and the o » as bEen followed 3 :
: he 2¢ Smallest elements __t'l n this Stud}’? the 2§
s being measured in each

even when the moy
I'he writer

ag

two 'woods, stati

. . like, wil]
s1zes of the element
necessary where
measurement
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case; Miss Chattaway's proposed terminology has also been
used. The vessel members were measured from the top of one
perforation to the bottom of the other. This distance is fairly
constant, much more so than the total lengths, for the latter
vary with the lengths of the tails that often are present.

DEescripTions oF THE TREES anp Woobs

Magnoliaceae

The most recent work on the botanical classification of this
family has been that of Dandy (70-74), who has had available
for his studies type specimens of nearly all the species and a
wealth of additional material. As a result of this critical analy-
sis, he says: “I have come to the conclusion that much of the
confusion which for a long time has existed in this group is
due to the various interpretations of the limits of the genera.
If the very distinct genus Liriodendron be left out of consider-
ation—and, in my opinion, it should be set aside as the tribe
Liriodendreae,® the remainder of the family, forming the true
Magnolieae, is an extremely natural group, about the number
of whose constituent genera there has never been any uni-
formity of opinion ® (24, p- 257) In Iunhtl-r timrms:ng_rhc
Magnoliaceae he adds to the six genera previously recognized
four new ones, Kwmeria, Dachylarnax, Alcimandra and
Elmerrillia. 1 . )

According to this classification the family consists of ten
genera and about 150 species. It 1s widely represented in
North Temperate America, The West .[ ndies, Brazil, and East
Asia. Fossil species indicate that in Cretaceous and Tertiary
times the area of distribution e:xtcndm_[ entirely across _thc
north temperate zone, as far nurt!'l :13;.(11'um11;md and hirtz_
bergen, and also included .‘\Lfstmha.’ I'he prcscntl:?_nunm‘ ous
distribution of Liriodendyon 1S cxpl:glfwd_ by the existence of
closely related fossil species in the [ertiary beds of Europe

and Greenland.

AL B R -
8 Reichb. Handb.: 278 (1837)- Spach, hist. Nat. Veg. Phan. 7: 486 (1839),
also segregated this as Liriodendreac.
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The family is: compo
alternate, simple, entire {
closing the young buds; fi
sepals and petals often simi

lobed in Liriadendron); stipules large, deciduous, en
flowers large, solitary, ternfnnnl or axillary, eei:
lar, in several series, imbricate; stamens I'lu.mi crf ]

hypogynous, free; anthers long, :-ce]ltjd, opening lengthwise; pollination b}:
insects; carpels numerous, 1-celled, spirally arranged on an often elongated
axis. rarely consolidated in fruit; ovules 2 or more; fruit dry or succulent,
opening by abaxial suture; seeds large; endosperm abundant, oily; embryg
very small.

The woods of this family are moderately soft, rather fine-
textured, generally straight-grained, easy to work, and thus
well suited for interior woodwork and general carpentry. The
sapwood is often white, while the heartwood is usually YEHOW
to brown, sometimes greenish yellow to purplish,

The growth rings are sometimes indeterminable, because the
wood parenchyma bands, which appear to terminate the sea-
sonal growth in the temperate zone species, often lie close to-
gether in small complexes in the tropical species. Sometimes
one of these bands ends blindly, again one may diverge into
two or more ]Iil _\'c?'c}‘.l The bands are 1-10 cells wide radiall'y and
on crose-section the cells are - ged 1 : 1]
usually correspond to thosv;r(\!'1':1-}:3r;i:lf(i‘sm()r(':ac(:;ai‘(ln::l‘rs '“:h":h

| : 1 y, single
medullary rays "j-'r:c;]11'11!':-:1:.\'?-???-rhe cells of thett -{‘he
y rays are moderately numerous, moderately high

and broad, heterogeneous

'l‘hl.‘ '.'1'5'.}-_-_-],5, are cmall R 1
are small to rather Jargc, moderate]y to vcr)'

numerous, solitarv or in radial Ii ; . Vo
t {f“? radial lines (or groups), fairly uniform
simp! it essel perforations are scalariform (rarely
SHOPIC), With very few to numero ; R e i
vessels are almost withoor hoe o bars, The pits into the
elongated (at }n it !I“’_"’Ut border when adjacent to fibers;
when "“E:‘.‘u_'r.r]rlj.- '“‘-'-:']'-.’::.t{l; the vessel aXis); in a vertica-l row
d i ".fJ] d ]_\ﬂi'(.‘nch}'ma; Often grEatIY elon_
pit "'a’rf.tfil. pit complex when adjacent to ray
‘,.m} T: : "llh'.!f‘*""li‘-l‘t‘d- The interyascular pit=
it s, WAL TO scalarifor i :
Libriform fibers, 1 -1L]f -l:!‘h'” s rarely opposite. ~and
mass of the wood, Ther, . radial rows, comprise the groun
3 ]r\'_"t' are g k% L cr
o s L ’,horr to very long, slegd y
}-l]“, (1!’1[1 hll\.-’}ng cn-cular bord

dDEertures

fibers are inte

in distribution.

! ) the
gated and with ynila
parenchyma:
ting is trar

T_:.:P‘.'E'EII[_[ gradually
pits with slit]ike -
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sed entirely of trees or erect shrubs, with leaves

[

Magcroria L.

The genus Magnolia, containing about 70 species of decidu-
ous or evergreen trees or shrubs; is widely represented in
temperate North America, temperate and tropical East Asia,
and Japan. Fossil remains indicate clearly that the genus once
occupied a very extensive range.

Leaves alternate, entire; stipules enveloping the bud and leaving con-
spicuous, encircling scars at each node; flowers solitary, terminal, appearing
hefore or with the leaves; sepals 3, sometimes petal-like, deciduous; petals
6-18; stamens and pistils numerous, crowded on the receptacle, the stamens
Rypogynous; carpels dehiscent, opening on the back and exposing the seeds;
sceds usually scarlet and suspended by slender, thread-like, stretching
filaments; testa with outer wall fleshy and inner wall hard, bony, flattened,
and more or less grooved; endosperm copious; embryo minute,

The Magnolias, with their large white, pink, or purple flow-
ers and handsome foliage, are highly decorative and are ac-
cordingly much in demand for ornamental purposes. Several
showy Oriental species, with flowers appearing before the
leaves, have been introduced into general cultivation in
Europe and America. Essential oils for perfumes are derived
from several species, and decoctions of the flowers or seeds of
many species are claimed to have medicinal properties. The
general properties of the wood are similar to those described
for the family.

Minute anatomy.— Pores very numerous, §0-150per sq. mm.,
small, polygonal. Pessel members short to long; perforations
scalarif%rm, bars 1-20, or rarely simple; intervascular pitting
scalariform to transitional, rarely opposite; vessel-ray pits
horizontally elongated, unilaterally compound. Fibers short
to long; pit borders small, circular; pit aperture oblique, slit-
like, exceeding border outlines. Parenckyma in terminal lines

1-8 cells wide. Rays modcr:}rcly high n_nd moderately larq;ul,
heterogeneous, the multiseriate ones with 1-several marginal
rows of upright cells; cell contents usually a brownish gum;
oil cells absent or rare.

MicueLia L.

This genus, containing about 30 species, confined to tem-



]
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[
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perate and tropical East Asia and Japan, is composed en-
tirely of trees and shrubs.

The Rowers are solitary, axillary or terminal; sepals and petals similar
G~1¢ or mare, 3 OF MOre seriate; Stamens as in Magnolia; gynophore Stalked:
carpels in a loose spike; sugma decurrent: ovules 2 or more; fruit a loose 0;
dense clongate spike of coriaceous, dorsally dehiscing carpels; seeds as in
Magnolia. The general properties and minute anatomy are similar to those of

Magnolia,

Minute anatomy— Pores moderately numerous to numer-
ous, less than 40 per sq. mm.; moderate-sized to rather large
(less than 250u in diameter); round to oval. Fessel members
]_{;ng to very 1{!11.1;; }_\.L‘Tf-nl':ltifms ;1]\\'(-1\-'5 sca]ariform, bars very
few, less than 8. Fibers very long, to 2.4 mm. Parenchyma
similar to Magnolia. Rays rarely without oil cells dispersed
among the upright marginal cells.

EimerrirLia Dandy

Trees with leaves
flowers solitary or in
duncles elor Y
DATTOW at

ioles unscarred; stipules free from the petiole;
s of 2-3, perfect; bud enclosed in 2 bracts; pe-
- Sepals g-15, sub-similar, the smaller ones inside,
merous, recurved; filaments short, anthers

wgated, slend

linear, ir

gvnaecium sessile, s Gl iaes :i:.';wn out into a short appendage;

fruit :-ui-c‘."lz!'qd.r-( ‘ii.‘ W :‘1 p SETC R IISIOUS, crowded; ovules 2 or 43

dorsal suture, or sub ] ‘i:c carpels free, coriaceous, dehiscent on the
5 » SuD- g, with m: - A R .

i linronstareds 1oy froe b niciad ature carpels concrescent, fleshy, in-

Sirand: t ) pletely arillate, suspended in a thread-like

Minute anatomy —Py
. e anatomy.—Lt ores moderately few, 6-1 :
AR s lines of 2-6; sadial iamecet (a0l
5 25k thick, Fessel member &

. I =34 ers 0.6-1.1 1 s
tions scal 3 : .1 mm. long; perfora-
forn-? i)?i?nfm}m with I-6 bars; intervascular pittign’ l::scaﬁlri-
2.45 mm,',?:,;m.h? lf}mnsttmnai.; spirals absent. Fiéfm up to
P“;"'”‘b\’maingt’ern?insaﬁ;ggs tg]‘llck;"pit borders 3-6u across.
Rays up to 28 ce 3 2-¢ cells wide; cell walls smooth.
(m':x pﬁ 28 cells (850u) high and 1~3 (mostly 2) cells wid
. 56u); oil cells average 1504 in dia stly 2) cells wide
m.

No features w e
Michelia, ere found to distinguish this genus from

TA L&UMA JDSS.

& .
genus of about 50 known species, occurring generally

No. 34 TROPICAL WOODS 17

throughout the tropics, exclusive of Africa. Mostly medium-
sized trees or shrubs; occasionally attaining large dimensions.

Leaves and inflorescence of Magnolia; flowers usually large, white; sepals
3; petals 6 or more, in 2 or more whorls: stamens very numerous, in many
whorls; anthers linear, introrse; gynophore sessile; ovaries indefinite, 2-
ovuled, spiked or capitate; stigmas decurrent; carpels woody, separating
from the woody axis at the ventral suture, and dehiscing so that the seeds are
suspended from the central axis by elastic cords; sceds of Magnolia.

Minute anatomy — Pores moderately numerous to numerous
(10—40 per sq. mm.); solitary or in radial lines; moderate-sized
‘to rather large (less than 250u in diameter); round to oval.
Vessel members very long; perforations always scalariform,
bars very few to fairly numerous (max. 25). Fibers very long,
max. 2.7 mm. Parenchyma in terminal lines, 2-13 (mostly
3-8) cells wide. Rays rarely without oil cells dispersed among
the upright marginal cells.

The wood is otherwise similar to Michelia.

AroMapENnDprRoN Blume

A genus of three species, confined to Java and the Malay
Peninsula. It was referred by Miquel (Ann. Mus. Bot. Ludg.—
Batav. 4: 70, 1880), Bentham and Hooker, and later by
Prantl, to Talauma, but revived as a genus by Ridley (#2),
because of its numerous narrow petals (resembling those of
Michelia), free stipules, elongated peduncle, long gtmnuclivc-
appendage, and indehiscent, fleshy, connate, fruiting carpels.

small, finely reticulated, elliptic-acuminate

Leaves lanceolate, coriaceous, t :
fragrant. Sepals lanceo-

at each end. Flowers solitary, large, rerminal, white, : )
late, glabrous, narrow-acuminate. Petals numerous, narrow, linear-acumi-
nate, white, Stamens numerous, half as longg as the petals; carpels connatein a
short cone: fruit 3 long, obovoid, rounded at the apex and base, pulpy,
indehiscent, smooth, green outside, white inside; seeds pink.

Minute ana!omy.—Pores 6-9 per sq. mm.; solitary or in
radial lines of 2—4; walls average 3u thick; diameter to 1854.
Vessel members up to 1.1 mm. long; fine spirals present or
absent; perforations scalariform, with 3-10 or more bars;
intervascular pitting scalariform. Fibers up to 2.5 mm. long
and 48u wide; walls 3-5¢ thicks middle lamella much thick-
ened at the corners, distinct; pit borders round, 4-6u in diam-




18 TROPICAL WOODS

eter; pit apertures oblique, slit-like, slightly exceeding borders,
Parenchyma in terminal lines 2-8 cells wide; cell walls smooth,
Rays up to 40 cells (1.5 mm.) high and 1-3 cells (up to g5u)
wide; with 1 or 2 marginal rows of upright cells; pits to vessels
large, radially elongated, unilaterally compound; cell contents,
brownish gum; few to numerous large oil cells (av. diam. goy)
present.

NO. 33

Mancrieria Blume

A genus of about 10 species, inhabiting the mountains of
tropical Asia, comprising trees or shrubs with the foliage and
inflorescence of Magnolia.

Sepals 3; petals 6 or more, 20r more seriate; stamens very numerous,
many-seriate; anthers linear, adnate, introrse; gynophore sessile; ovaries
m.u'{}, cohering in an ovoid head; stigma decurrent on the ventral suture;
ovules 6 or more; fruit ovoid; carpels persi 18¢l in

3 ; s persistent, de! 7
Fimin pelst , dehiscing dorsally; seeds asin

Minute anatomy.—Pores moderately few, 10 per sq. mm.;
solitary or in radial lines of 2-6; walls “,:y thick; average diam.-,
;‘tfll‘ 1_‘;__:#. I"c_:se.f’ members up to 1 mm. Ion’g; perforations
\:;Zsitr?xn;;i:;}:thz_I'?- bars; intervascular pitting transitional;
iy Ff&-':rjéuu)ntl ateiall.\' compound; no spirals or tyloses
et };u}n =]?- 2.7 mm. long and 684 wide; walls 3—4p
l)ordg-’rs gine ._.-IL la éhickened at corners, distinct; pit
like, slightly exceeding ho o Pt apertures oblique, slit-
iR wide-ng i’lordﬁ‘fs- Parenchyma in terminal lines,
S igh wet v éeclfs (walls smooth. Rays up to 30 cells (1
(mostly 1 or 2) rows; Pit'sufot;:‘eﬁsmlJI ‘f‘idt‘; ko £
observed; contents, a brownish Sgsrfl “b Ao b

There is som :
B uncertamty con 13 Sy
; , cernin f
the available wood Specimens of thig g.‘e:Eutshe P

i Lirtonexprox L

ere are but two species in thix won

can, the other Chine ; {{“’5 b th.‘s genus, one North Ameri-

b se. Both attain large dimensions.
Leaves deciduous, al

ae -.‘.M hed at the apex, net::rm;:i’ ltz:;g.'".“lk‘d- 2-6 lobed, nearly truncate or

encircled by @ scar at each node: fo. T s Selosing the leaf in bud; twig
# Howers solitary, terminal; sepals 2; petals 6;

i

k
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\stamens numerous, surrounding the numerous pistils, imbricated in a cone-
like axis; anthers linear, extrorse; carpels 1-celled, 2-ovuled, becoming dry,
‘indehiscent and winged, gradually falling away from the central axis on
"maturity, outer scales persistent for some time; fruit erect, cone-like.

‘No. 34

Minute anatomy—Pores extremely small to small, tangen-
tial diameter 30-gou; polygonal; numerous, 60-100 per sq.
mm.; solitary or in radial groups of 2-5; walls 2 thick. Vessel
members short to very long (340-970u); perforations scalari-
form, bars very few to few, 2-10; intervascular pitting op-
posite; vessel-ray pitting unilaterally compound; spirals
absent; tyloses thin-walled. Fiters in radial rows, comprising
ground mass of wood; fairly long to very long (up to 2.7 mm.);
walls fairly thick (5-7u), diameter up to sou; pit borders
circular, 2u or less in diam.; apcrtu’rus slit-like, oblique, ex-
ceeding borders; middle lamella slightly thickened at the
corners. Parenchyma in terminal lines 1-5 cells wide; tangen-
tial cell walls up to 21u thick, deeply and irregularly pitted.
Rays heterogeneous; uniseriate rays few, 1-6 cells (40-250u)
high, all cells upright; multi-seriate rays to 4 cells (6ou) wide
and 633 cells high (160-860m), with 1 (rarely 2 or 3) marginal
row of upright cells; pits to vessels fairly large, simple; cell
contents often a brownish gum; oil cells absent.

Schizandraceae

A very small and ancient family, comprising two genera,
probably derived from Magnoliaceae but evidently a reduced
type which, together with the separation of the sexes, has
adopted a climbing habit; found throughout north tropical
and subtropical regions, with the exception of Africa.

Leaves simple, alternate, often pclluclid-douud_: stipules absent; nod;.:s
unilacunar; flowers unisexual, small, solitary, axillary; sepals and petals
g~15, scarcely distinguishablc from one nnlmhur‘ the inner gr_.-uiu-._all_v 1\{:.{.1_!md_
imbricate; stamens numMerous, short, partially or wholly united into a fleshy,
globose mass; anthers small, a.celled; cnrpcl_s numerous, \inrh 2-3 ovules, in
fruit either spread on the much elongated uxisor crowded into a fleshy mass;
fruir baccate; seeds immerse in the fleshy pulp; endosperm oily, copious;

embryo small.
Scrizanora Michx,

A genus of about 6 species of glabrous or glabrate vines or
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climbing shrubs occurring in India, Java, China, and North
America.

No. 34

Leaves deciduous, alternate, exstipulate, blades membraneous, entire or
toathed, long-petioled, punctate; flowers monoecious, white, yellow, or ¢rim-
son, solitary on axillary peduncles; sepals §-6, imbricate in 2 series, petaloid
with scarious edges, the outer smaller, deciduous; petals narrower and thick_’
cned at the base, -6, imbricate in 1-2 series, deciduous; stamens 5, filaments
very short, flat, united into a broad disk; anthers rather introrse; sacs widel
separated; carpels distinct, imbricate/in several series on an clongatcd rece !
;;ch; styles vcr_\-h s}]u:}r!: ovules 2 in each cavity, pendulous; fruit a spike g}

}ETTIES ON 2 Muc ongate sceprtacies seg 21 i 1
i elongated receptacle; seeds 2 in each berry, reniform, with

]_rl'lh'mazr anatomy.—Pores very numerous, 62 per sq. mm.;

solitary, round to oval, diamete , thick.

; ry, round to oy al, diameter up to 350u; walls 2-3u thick,
essel members very short to short (170-520u); perforations

:L :'l];llm;ir‘n? w;h 1-15 bars; intervascular pitting scalariform;

spirals fairly distinct; pits to ray ce ilate

SPIR tdy ;.'.-;.T.',] ¢ y cells unilaterally compound;
yios rll ok vers very short, less than 1 mm, long; walls
=6 thickr paiddls famellaal ot . :

4-0u fhicky mhu e lamella slightly to noticeably thickened at
}.!;.crn. pit borders round, 6u in diameter; pit apertures
sbliaue S Y R ' 3 2

;'JI .:im. F arlrj.sui)-; main terminal lines 1-3 cells wide; cell walls
airly s - R e o 2

i d 5muof_ : f\‘a'\_r up to 30 cells (1 mm.) high and 1-3 cells

. 0 gop) wide; upright cells i i s

: . Iz in I-7 marginal ; cell

5% . i : / « na rows ce
contents brownish; oil cells few (ay, 1004 in t!fiam ) §

Kapsvura Kaempfer

”I E £nus (}1 & h N5 g, g
renu About 20 th:('lc's 0! LI““bI“ ]abtous S]“
en ])C! ate a“d Su }}U (]P}Ld] s k‘!hl

l CAVES cX5 D F oOwWer:; 1 W r 1 !l ax’"al)!
Lav L ,U!:ﬂt. ¥ g i i T
i ! i I I 8 un scxuﬂ'l, 'h”c, ‘\'C"{JW‘ L&} cddls »

Or in [IIE 1%15 of 5:31'3.3 “{‘13.? fhl.' h:tse IJF Eihﬂl'l, ITIT.CI -'ll, lcafy hr.’lnClltS- S"—'P“

and petals g-12, imbr
: 2 icite 3
2 ite mfrabuur Jsenies. Stamens 5-15 or more, in a spiral
e, dand g O b
, free, got,uﬁbmnm'm' often fleshy; anthers free or
o r:ent filaments; cells small, remote.
i Stgma sessile; ovules 24, Fruit a globose

rpels. Seeds 1 or 2, suspended, albu-

men fleshy, testa crustaceous; embryo minute

Minute an =
5. mm. zfuf:f ?:z);;rxéﬁorﬂ- moderately numerous, 1-15 per
ok ik rs with perforations simple or scalari-
ins intervascular pitting opposite. Fibers
ng, <7 mm.; pit borders ou in diametar.
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Otherwise similar to Schizandra.

Winteraceae

A family of two genera (excluding [/icium) and possibly
four subgenera, occurring in the Malay Archipelago to eastern
Australia, New Caledonia, New Zealand, and Central and
South America.

Trees or shrubs with exstipulate, alternate or rarely subverticillate, aro-
matic, pcliucid-puncmtc, evergreen leaves; flowers rather small, in axillary or
terminal fascicles or umbellate cymes, of various colors; floral axis very short,
with the floral parts arranged more or less in whorls; perianth double; sepals
2-6, united and rupturing valvately; petals in 2 several series, imbricate,
often conspicuous in the bud; stamens several, in 1 or several series, hypo-
gynous; anthers introrse; carpels in a single whorl or rarely sub-biseriate,
1-many, free or rarely united, 1-many-ovuled; stigma sessile; fruit baccate;
seeds with copious endosperm and minute embryo.

Wood moderately hard and heavy, straight-grained, fine-
textured; vessels absent; growth rings indistinct; parenchyma
diffuse, sometimes terminal; rays moderately high and very
broad.

Drivys Forst.

about 3§ species of shrubs and evergreen trees,

Malay Archipelago to East Australia, in
d Central and South America.

A genus of
occurring from the
New Caledonia, an

peduncles 1 many-flowered, axillary at the

Leaves pellucid-dotted; _ | :
though at first seemingly torminal; flowers perfect or polygamo-di
sepals 2-3, membraneous, united into a globose calyx, irregu rly sp
open, deciduous; petals 6-numerous, in a-numerous imbricate series; stamer
with thick filaments; anther cells wide, parallel or divergent; carpels sor
times numerous, erect in a simple (or subduplicate) series, sometimes few;

4 2 . o, I AT
ovules many; fruit baccate, indehiscent; testa crustaceous, glistening.
:
absent. Tracheids extremely
to 48u; walls 7 -Su thick; pit
it apertures oblique, slit-

Minute anatomy~—V essels
long, up to 5.1 mm.; diameter up
borders round, g-124 in diameter; p ‘ . slit-
like, or lenticular, included; pits arranged in vcmcqumu_nt
2-3, rarely 4, very numerous at the ends, chu:ﬂly on the r-.yh;a.l
walls, Parencbyma diffuse and very scarce. Rays uniseriate,
composed almost entirely of upright cells, and multiseriate,
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up to 110 cells (5.1 mm.) hi_gh and up to 10 cells (1954) wide
with 1-6 marginal rows of upright cells; cell contents ligh;
brown; no oil cells observed.

No. 34

ZycocyNum Baill.

: 1 his}%gnus of 6 species, all native to New Caledonia, differs
rom Drimys in having the carpels more or less united
especially in the fruit. ’

Minute anatomy.—Vessels absent. Tracheids extremely long
up to 6.3 mm.; width up to gou; walls average gu thick; pig
borders round, diameter 2-12; apertures oblique, lenticular
included; pits arranged in 1-2 vertical rows. Parenchyma dif’
f‘usv: and also in continuous terminal lines 1—4 (mostly 1 or 2)
]u;!l]s wide; cell walls smooth. Rays up to go cells (5.3 mm.)
high and up to 8 cells (300u) wide; pits rather few, round
in diameter, irregularly i g
AT egularly alrranged; marginal rows of upright
ells 1-20; cell contents light to v 1

i o Ter - .

marginal and intrrsptrsed,"a\n 1404 i}:'] L(lla;:k l.Jr(;)w.n, oflgEs
]aght gr:-cnish_yeilmv_ 1am.; their contents

ILLiciom L.,

A genus of 20 ies of
e w‘ihu;fjl a‘bout 20 species of evergreen aromatic shrubs
o qu mhl“g?‘klalaya, China, Japan, and Florida
t is ed in the Winteraceae by H i :
Hncnde : : ae by Hutchi
present writer considers it out of place therr::son L

Leaves lea s
¥ fhf.'ﬂr‘, entire uck
¥, entre, pellucid-dotte : :
flowers perfect, solitary or fascicled on a:;l’ exstipulate; nodes unilacunar;
»

loid, membraneous, imbricated it ‘]Iar}épa‘-gunclcs; sepals 3-6 peta-
3-many-seriate, inn 2 senes, deciduous; 1

ot » Inner petals gradually lous; petals numerous,

ous, 1 several series: ally narrower, deciduous: :

merous, 1-ovuled; s{;s’leﬁ]amcm‘" thick; anthers aldn:nc, inuti;::: m::: nli::n:lc;

i Stylerecurved; fruit a whorl of hard Crusfacco;’;g drflcpe like

3 '] -,

foI.lic]cs ﬁﬂﬂ]ly dChiSCEIl SOt hl.ll ng testi
s t; Scl'd 5 ] ry i
i l. ary, Cﬂmprc&scd, w"h hard, 8 i i S i

Minute anaty
my.—Pores ext
mm.; solitary: remely numerou §
H rys polygonal; small, radia] diametz,r Iué}? tI:Je:;E

Vessel members ex

: tremely lo

very obl Y 'On8 Up to 1.3 mm.; wi

fm.m.}" wi‘tqhue;n:i :'all?; walls 24 thick, 3perf0r;t?1fr?sd§ala:i}:

pitting opposite & rranc . Anastomosing bars; intervascular
sitional; vessel-ray pitting unilaterally

= d

] N

e et i
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Sppoll pracstt tia | manip neNS) ‘ 'I >
Is not observed; tyloses thin-walled. Fibers

compound; spira
up to 2.21 mm. long; 70x (average 304) diam.; walls thick,
average Su in early wood and 7u in late wood; pit borders gu
in diameter; pit apertures oblique, slit-like to lenticular,
exceeding borders, pits in an irregular, vertical row. Paren-
chyma diffuse, as single strands, also in broken, uniseriate,
terminal lines; cell walls smooth; cells contain a brownish
gum. Rays up to 25 cells (1 mm.) high and width 1-2, rarely
3, cells (up to 6ou) wide, with 1-6 marginal rows of upright
cells; among which are some large, round to oval cells that
apparently are not oil cells; cells contain a brownish gum.

Trochodendraceae

This family, according to Hutchinson (35), consists of two
genera, Trochodendron and Euptelea, but the present writer
agrees with Van Tieghem (#7) in making the latter genus the
type of a new family Eupteleaceae. Tefracentron has also beén
referred to the Trochodendraceae and will be considered in
this connection, although the writer believes that it should be
made the type of a monotypic family.

TrocHopENDRON Sieb. & Zucc.

sts of a single species, Trockoden-
reen tree attaining a height of
ontinental Asia, Japan, and

This oriental genus consi
dron aralioides Jungh, an everg
go feet, occurring in eastern €
Formosa.
led, long-petiolate, serrate, with decidu-
ous sheaths; nodes multilacunar; flowers perfect, shor_:l}' racemose from the
perulate buds, rather small, with deciduous bracts; perianth a_h:sr.-nr.- stamens
numerous, hypogynous on the expanded torus; anthers shr_arf, linear, extrorse,
on slender filaments; carpels 6-10, ercct in a subsimple series, connate; ovules
numerous pcndulous; fruit dehiscent; seeds with copious endosperm and
minute embryo. The wood is similar to that of Drimys in thatit possesses no
vessels and has very broad rays.

_Pessels and vascular tracheids absent.
- width

Tracheids extremely long, up to 4 mm. or slightly more; width
up to 5OK3 square in cross section in early wood, r;:.‘h.l_ll‘_\_
flattened in late wood; walls 24 thick in early wood, b thick
in late wood; pitting scalariform 1n early wood; pits in late

Leaves alternate, evergreen, whor

Minute anatomy.

|
i 3
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wood with lenticular, oblique apertures exceeding the circyl
bordcrs wh:cl? are 6u in diameter. Parenchyma in numetl-loar
interrupted, irregular, uniseriate lines in the late woo:-]ls
tangential walls with slight tendency to unevenness similar ;
those of Liriodendron; cells contain much brownish 2
R(I:iw uniseriate, up to 15 cells high, and multiseriate, u tg‘:m.
cells wide (2404) and 58 cells (1.85 mm.) high B
marginal rows of upri : e e
ginal rows of upright cells; cells contain much b i
gum; no oil cells observed. B

TerraAcENTRON Oliver

A pe 1 F Chj
scm|'}?iralllé';jf{?f;?-jzf:fjci; ?‘ltafi:l l;lfjef tlrees su[tjierﬁdauy -
semiiing s b oliage and in
l?[ttrr:u‘i“thl(cim:r, Latcra_l spurs, but diﬂ‘cr?ng from itthg}?l:;:;
Wi frlui;‘ ,Tth e spiked mﬁo_rcsccnce, and the g-lobed
A 1y ere is much_ difference of opinion amo '
s as to the proper classification of this genu Qi
Leaves deciduous, al ; ¥

su_hmrd.nc at the base
without st :

ternat rateellink :
gl;m«‘i;! ovate-clliptic, short acuminate, obruse or
: glandular-serrate, palr - -
ipules. Inflore » palmately $— vei H
leaf an th \P. d .“hﬂorr.sccng,_» a many-flowered spike imd{ ned, peticlate,
low <k e end of a short, lateral spur. Flowers , produced with a single
yellowish, sessile with slobed perianth: owers apetalous, perfect, small,
and alternate with the c perianth; stamens 4, o > .
3 - With the cs o Caas 3 DOs1Te rna
at first slightly ""CUT\'ed_‘T:ha‘ Carpels 4, connate on J;L inncri::d l:lth :obes
ovary, finally Il”;’"”'m'u’l then l:{l:]c'r;lf, and, by the very oblique grgi‘[}s:yfut:’
- ary, hnally basal; les usually 4. pe Rty of the
depressed at the aney ws ¥ 4, pendulous, F
I d at the apex, with the 4 st ]I__ ous. Fruit a deeply lobed capsule,
€ 4 Styles persistent as shorr, claw-like spurs at
any on a pendulous spike.

the base, loculicidally dehiscent, m
—Vessel
JOIS "
o Th{cm E‘leLnt. Vascular tracheids (the
LAl ; [}:aon and Bailey [ 3/]) occurring
I"-‘l'l!._-'.'tl'l; are of the same q}i b !.c radial rows of indeterminate
section as the o " Ay Shape (square or rec i
4 e ‘ ectangul
ably larger aim:(i‘r (fiber) tracheids but usuall gllrtr?_- n ‘_3;'1055
bordered pits 'm(lﬁl‘fnt!"‘ pitted on all sides with}r"(; d0ﬂ51 t;lr‘
than other t _ ‘enticular, included a erture i
¥t heids, 0.18-1,28 mm {P ures; much shorter
1cal series of the i ¥ R0
pertorations- “‘l'{ft] l‘i(n‘q resembles a vessel cxc";.t? f:::r:i’)’ = af
eids "(’"’l“.:s}nut : of contact usually stecply- inch ,dSL;;ccz-
& ground mass of wood extremel 1?" o

> to bop square ey, Joliy BRI
# Square 1n cross section, gradug::.llyphc-

b Minute anatomy.—
short tracheids”
occasionall

4:5 mm., and yp

m No. 34
" coming smaller and radially
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flattened toward the late wood;

pits apparently confined to radial walls, those between early

wood tracheids being linear and arranged to resemble very
long scalariform perforations (2-4 groups per tracheid),

those in late wood with slit-like apertures exceeding the bor-

ders, which are 6u in diam. Parenchyma, in late wood only,
diffuse and in interrupted, irregular, uniseriate lines; tan-
gential walls smooth; cell contents brownish. Rays hetero-
geneous and of two sizes: (a) uniseriate and up to 40 cells
(1.2 mm.) high and (b) multiseriate 2—4 cells (up to 6ou)
wide in median portion and up to 50 cells (1.5 mm.) high,
with 1-20 marginal rows of upright cells; pits to fiber-
tracheids numerous, small, circular to oblong, tending to
scalariform arrangement in early wood; cell contents brownish.

Eupteleaceae

This family, as proposed by Van Tieghem (47), includes the

single genus Euptelea, with 1 Japanese and 2 Chinese species
of graceful, ornamental, small trees or shrubs.

Euprerea Sieb. & Zuce.

simple, dentate, slender-petioled, exstipulate;
branches of last year's growth,

indefinite; anthers large,

Leaves deciduous, alternate,
nodesunilacunar; flowersin axillary clusterson

pcrfcct and pro:crandrous; peri.mrh absent; stamens
red, linear; filaments short, slender; carpels many, on oblique, short stalks;

fruir small, obliquely winged nutleton a slender stalk, 1—4-ovuled; endosperm
copious; embryo minute.
ores extremely numerous, 120-250
per sq. mm.; solitary; of small di-._mwr_cr. up to 8gu. f'}_-_r_,:g_-'
smembers long, up to 1 mm.; perforations scalariform with
bars; intervascular pitting opposite to tr:ulmna(:nai.
rarely alternate or scalariform; vessel-ray pitting ur}:l:;tcrully
compound; spirals not observed; t.yllosus very thm.‘wallm_{.
Fibers up to 1.5 mm. long and 454 wide; walls 6p thick; pit
borders circular, minute (2 in diameter); pit apertures
oblique, slit-like, much exceeding borders. }-’m-n.r,riry;m.- in
terminal lines 1 or 2 cells wide; cell walls smooth. Rays up to

192 cells (3-2 mm.) high, 8 cells (1 204) wide, with 1-6 marginal

Minute anatomy.—1

[}
i
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rows of upright cells; no oil cells obse
; 2 rved; ce 3
dense brownish gum. ; cells contain

Cercidiphyllaceae

This monotypic family, which is native to China
Japan, seems to the writer to be more closely allied o
Hamamelidales than to the Magnoliales. e

CercipreyLLuM Sieb. & Zuce

A genus of one speci
genu: : species of trees : :
frara Tanan, F , for a long time known only

Leaves decid i
e iduous, opposite or altern i
_ ‘ alternate; nodes tril i

to the petiole ; 1 1' - ity gt
il lu‘"li"‘j[-:l. dcmdun.us; flower dioecious, axillary solit;r Plﬂcfs ﬂﬂiﬂﬂ_te
P ¢ pedicellate; sepals 4, small; petals absent; stay : s
J; b, slightly stipitate; ovules in two d nding, aaaE
36, slightly s 5 s in two rows, descendi i
cluster of follicles dehisce / i :
i wi;hi.-,-a;zd‘i-t-]-:mm along the ventral suturc?jundc;:n(:m:s‘ogmu i
copious: emt dssatde: [11’?55&‘1, nearly square, winged at i

pious; embryo medium-sized; cotyledons flat ; i

4 j: {4 a . pe
4 aiomy, P"f} &5 € ;
t 1
! niKie an m r XLre Hl(fl YV numer OUS, 1 § T sq‘

mm.; solitary. sm
: litary, small, less than 100y in di
thick. Pessel members e)Wm1r-]n Iluv.ﬂ in diameter; walls 3x
sions or tips with cos : ' y ong, UP to 1.6 mm.;
with 20 :g imr-\-.-}i;:.mrsc spirals; perforations Scal'z;r;:;:)t:rg-
tional: \'-l_‘S‘SL‘l-Fﬂ\" ;,r‘ 35('!.]13:]' pitting opposite to tl'anSi’
present. Fibers up pieote unilacetally compound; 1 ;
4 _(‘# SRl P t© 2.7 mm. ]Ong '1!"1 i 4853 deat tY 08es
oblig 5 T Ifif borders round bu i ‘ i'( 48u in diam.; walls
slique, slitlik AR, n diameter; pi
and also in intfrrm lenticular, included Par:?;;i)iltmap?;‘tflflms
1 il o - -
cell walls {il;l‘]\‘ pT.LLi, lrr(.'f:[u]ar’ uniﬁ(’.‘l‘i'{te 'y : a 1. use
1-2 cells | o §moo;h_ Rays up to 35 pre, reming
8 (to 274) wide; with 1 of 2) < Cv_ellsl(135,u) high and
marginal rows of upri
of upright

cells; cells ]
§; cells contain a brownie
oxalate crystals, ownish gum and occasionally calcium

v Hima

| This family consists Biires:
castern Australia :
I-ilurchinson (35) :
!m{i stamens;, re
indumentum.”

£ o[ one genus
Causei\:“(:umea, and
' asmall and ¢
markable in the order

» indigenous to north-
the Molucca Islands.
urious relic, with peta-
in having peltate scaly
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Himantanora F. v, Mueller

A genus of two known species of aromatic trees.

Leaves alternate, entire, pcnnincrvcd; stipules absent, nodes unilacunar;
flowers hermaphrodite, solitary or paired on short axillary branches, at first
involucrate by two calyptriform, leathery, deciduous sepals; inner sepals the
one within the other; petals about 7, lanceolate, very similar in size and shape
to the numerous (about 40) stamens which have the ant her-cells separated on
each side towards the base, opening lengthwise; stamenoides several, subulate;
carpels 7-9, contiguous, free except at the base; ovule solitary in each, pendu-
lous from the apex, anatropous; fruit globose, gall-like, fleshy, 7-10-celled by
the coalescence of the carpels; sced pendulous, with oily endosperm and small
embryo.

Minute anatomy.—Pores very few to few, less than 6 per sq.
mm.; solitary or in radial pairs or threes; radial diameter up
to 180u. Vessel members very long, up to 1.1 mm.; perforations
simple; intervascular pitting alternate, the pits small and
crowded; spirals very indistinct. Fibers up to 2 mm.; diameter
up to bou; walls 4-6u thick; pits scattered or in 1-2 rather
irregular vertical lines; pit border round, 34 in diameter; pit
aperture oblique, slit-like, exceeding borders. Parenchyma in

concentric bands 2-20 (mostly 4-8) cells wide, about 0.6 mm.

apart; cell walls smooth; cells contain brownish gum. Rays up

to 41 cells (1.4 mm.) high and 14 (mostly 2 or 3) cells (up to
f upright cells 1, rarely 2; cells

gbu) wide; marginal rows of r
contain brownish gum; no oil cells observed; intercellular

spaces frequent. ) Ny
From a study of the wood, this genus and family would be
more appropriately placed with the Anonales.

Lactoridaceae

Lactoridaceae as “a

he Winteraceae, of
* It has also been

Hutchinson (35) characterizes the
monotypic family closely related to t
which it is probably a reduced derivative.

referred to the Piperaceac ()
Lacroris Phil.

This genus consists of & single species of shrubs indigenous

to Juan Fernandez Island.
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Leaves alternate, small, obovate, emarginate, entire, with :
nute, pellucid dots; nodes trilacunar; stipules lar,gc, intc’l'pctiolﬁum?::::;:’ s
ous; flowers polygamo-monoecious, small, solitary or up to 3 ﬂi,llar : rane-
1; petals absent; stamens 6, in 2 whorls; anthers short, ex’trom i’::ﬁm
carpels 3, free; stigma beak-like; ovules 6 in cach carpel, in 2 vertical seri i
the intruded placentac; fruit follicular, beaked; seeds 4-6; endospcrm?or;;?:::

oily; embryo minute.

Minute anatomy.—Pores moderately few to moderately
numerous, up 8 . soli
B 1, up to 18 per sq. mm.; solitary, or arranged in
adial rows or fans; small, less than 100y in diameter. Pessel
:{:m?m_\-cr}_- short, less than joou in length; perforations
:fnpp & intervascular pits small, alternately arranged; no
spirals or tyloses observed. Fiders extremely short up tc; o}
mm.; diamete iy W R i
l‘orl,ﬂlllnu ter up to 45u; walls 3u thick; pits very smalls
> dered, numerous, itregularly arranged. Parenchyma diffuse.
ay ST Sy % o - & : : ;
ﬁi}g:stf?r: rlg mely high and as broad as the intervening areas of
and pores on cross section: : i 1
o tion; composed entirely of upright
The only materi i
_ y material available W i
A sotige St ! le fo; study was a slide of cross
kindl\' |H'1]"!t‘f-f.-‘ (1 g brtms’ “'hlch ProfCSSUI' l' \v Baile)r
Y loaned tor observa r 1 :
tion, and two small pieces of 1-year-

old twigs secured f
(¢ twigs secured from the Gray '
York Botanical Garden. 2y Hetbarium Snc EL

Artisiciar K 3
CIAL NEY TO THE GEN
JENERA, BASED vroN THE ANATOMY OF THE WOODS

mader r few
e e'ratci) few to very numerous, usually
s swhri!_m; nrups: of 2 to 8, very small to rather
s _”;W‘,Ia:fci_\ s:r}qp_l:, with very few to ex-
alternate. Termir 1 ar PILUNG opposite to scalari
. ; asc _ alari-
it bl il l.c!rmm.l] parenchyma 1-20 cells wid
s very low to moderately low and very fi o ‘.‘.Jr
ne to

rather broad (
DrO: '_fn{N.ll'u'ﬁ"i:h- b
. , : igh ; :
geneous, with 1-6 m:lrgiy},—,l Eh and broad n L;;(m;-f_,)‘ hetero-

e ’ rows 1 i

present among the marginal r; of upright cells; oil cells often

very short 1o very lon alray cells, rarely inters d. Fib
borders and ob; 8 UP to 2.7 mm.: fi} ts with,circulek
Venols ot iniluc: slit-like apertures, it
& absent. Terminal ‘ |

i . sent 4 arenchy
“ulullg_ umiseriate and discgntin T

ately TR
e :gh (up to 11 mm., 250 celimu?. 3
ad up to 300 IOC”'_ i
marginal : i o
Binal rows of upright cell
Eynum, Trachei iy

periora
tremely nam
form, rarely

=

rarely present and then
ays rather low to moder-
ik Mmoderately broad to very
gencous, with 1 to very many

o i i o1l cells abse -
ds composing ground mass ::.;1 :Co:.?cgir;‘ tl?g::
» [
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U_trm:ly long, up to 6.8 mm.; pits with circular borders and oblique,
' slit-like apertures, those of the carly wood sometimes horizontally
elongated on radial surface and in scalariform arrangement.. ... 12

2 a. Vessel perforations rarely simple; bars very few to fairly numerous
(less than 25); pores in radial lines (or groups) of 2-8, or solitary.
Terminal parenchyma lines more than 2 cells wide, continuous. Oil

cells present (in the rays) or absent....... A TR g
b. Vessel perforations never simple; bars numerous to very numerous,
25-150; pores solitary. Terminal parenchyma lines uniseriate, 1n-
terrupted. Ol cells absent. Fibers with very thick walls and narrow
TR e e e E S e SO O R S S A T A 10
S 3 a. Pores very small to rather large, maximum diameter 2504 Fiber
~ pitapcrturesexcccdingbordcrs...,......,,. R T e
b, Pores rather large to large, maximum diameter 3604 Fiber pit
' aperturesincluded, ... coeererobihiasiaeian i e 9
4 a. Pores few to numerous, 9-36 per sq. mm., round to oval, moderate
to rather large, maximum diameter 280Hx. <« oo coearanzeece s g
b. Pores very numerous, 451 50 per 8. mm., polygonal, very small to
small, maximum diameter T3SHe. « « oo xrnriromsoocrreee 8
5 a. Intervascular pitting alternate; vessel perforations exclusively
O L St T vy 6
b. Intervascular pitting opposite to scalariform; vessel perforations
rarely simple.. . ... -

& a. Rays moderately broad to broad, as wide as the intervening zon
of fibers, and moderately high to high, composed entirely of ver
cally elongated cells. Pores salitary, surrounded by par .nchyma.
Fibers extremely short (up to .5 mm.J3 pits fairly numerous, in
I or 2 vertical TOWS.. . ioaesannon AT Lactoris

b. Rays moderately broad, and low, with only the marginal cells
up::'tght. Pores not surrounded by parenchyma, often in radial
lines. Fibers short to long (up to 2 mm.)5 pits numerous, diffusely
i A U R RV LR i v Himantandra

7 a. Vessel perforation bars very few, less than

short to very long, up to 2.4 mim. . »
Mickelia, Elmerrillia, Man;

b. Vessel perforation bars few to 25. Fibers long to very long, up to
27 MMlee o oonanaritsets Talauma, Aromadendron, Manglietia glawca

8 a. Terminal parenchyma cell walls less than 1op thick in tangential
view, inner surface smooth to fairly smooth. Fibers long, up to 2
mm. Intervascular pitting scalariform to transitional, rarely
OPPOBIE: o = s wi seisin e csnsge shesnt st it L i oo sn o -Magnolia
b. Terminal parenchyma cell walls up to 214 thick in tangential
view, inner surface very irregular. Fibers very long, up to 2.7 mm.
Intervascular pitting opposite. . .cc - . v+« Liriodendron

-+ {mostly 2-35). Fibers

ietia insignis
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g a. Vessel perforations scalariform, with 1-15 bars. Fibers very shont
less than 1 mm.; border of pits 6u in diameter.. .. ........ Scbiz;-ndm

b. Vessel perforations both simple and scalariform (sometimes in the

same segment), in the latter case with 1-7 bars, Fibers short to
long, to 1.7 mm.; border of pits gu in diameter............. Kadsurg

30

10 4. Rays very low to low, less than 1354 (35 cells), and very fine to
moderately broad, less than gou (3 cells). Fibers very long, up to
2.7 mm.; borders of pits 3-6u in diameter; apertures 8~1ou long. 11
b. Rays very high, up to 3.2 mm. (192 cells), and broad up tc;
1204 (8 cells). Fibers long, less than 2 mm.; borders of pi;s 2 in
tl:urm'rcr, apertures up to 15u Vessel perforations with 2060
PRSP OS PSI 07/

11 a. Vessel perforations with 30-150 bats. Fiber walls comparatively
;Iuck, average 7-8u; lumina comparatively wide. Rays very low
esy than 1 mm. (25 cells), and moderately broad, up to go].:

A A LS LS S ) Lllscinm
ifcond [I-(r.h)r‘h!ora? with 20-50 bars. Fiber walls comparatively
m»[;r‘]-"}r._- 8 5u; lumina comparatively narrow, up to 1ou tan-
gentially. Rays low, up to 1.35 mm. (35 cells), and very fine, up to

v oevu s Cercidiphyllum

=T '_:\L'ig.‘ill...
ty wood scalariformly pitted on radial faces; walls

12 a. Tracheids of e

comp n, averagi lon
in, averaging 4u. Upright ray cells comparatively
I e ) e -+ ke d e e e e SRR 13
Jf:d late wood with pits having circular
_ e apertures; walls comparatively thi
5 Shid _ ely thi
1 Drimys aromatica),. . .. .. .. .P e 14

r broad to broad
to broad, up to 18u ( 3 cells, or more), and

% pr--ae-nli'j:'b cells), most of the cells upright.
$ present. Tran
L ansition from early to late wood

R CRC RS T vo s oo Tetracentron
¢ mm. (6o cells) \;‘i”{‘ .S “O cells), and rather high,
ar teacheldy shocs T”I\'ri; 10 {mu‘%m:z] rows of upright cells,
sent. Iransition from early t
S D o late wood
| Parenthvis sonont e R Trochodendron
L through rays .Tir_-lihcc-gs wide, continuous. Oil cells inter-

- b L t c]suplosl]mm]
g dong.. ... Zygogynum

rminal parenchy i ;
Nchyma lines uniseriate. ;
te, interrupted. Oil
to 6.8 mm, long E gt

O 4.4 mm

from rays. T
om rays. Tracheids up

ConcrLusions

<5, as proposed by Hutchinson (34)
°us grouping. In order to bring abo(ffa

The order M I
agno)
represents a hetcr%z:iizl
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3 oy :
T_more natural classification of members of this group, the

following changes are suggested:
1. That the monotypic family, Himantandraceae, be trans-
 ferred to the Anonales.
This transfer is based on several characteristics of the
‘secondary wood common to members of the latter order and
not shared by the Magnoliales. These are the very small,
crowded, alternately-arranged, intervascular pits; the ex-
tremely few pores (less than 6 per square mm.); and the simple
vessel perforations (very rare among the Magnoliales). In
addition, the tangential parenchyma bands are often very
numerous, as characteristic of the Anonales and of rare occur-
" rence in the Magnoliales. The essential morphological feature
D that has led to the exclusion of this genus from the Anonales
" by Hutchinson (35) and others, is its non-ruminate endosperm.
There is a possibility that the latter may be slightly ruminate;
in any event, it would bear further investigation. That
Himantandra lies close to Anonaceae is substantiated by the
fact that it was originally placed in that family by Mueller
(38)—although incorrectly included by him under Eupomatia
I nd that it has been retained in the above family by many

investigators. \
5. That the monotypic family, Lactoridaceae, be trans-

ferred to the Piperales.

This is based on the possession of small, crowded, alter-
nately-arranged intervascular pits; the extremely wide and
high medullary rays (as wide as the intervening bands of
fibers, on cross section), composed entirely of vertically
elongated cells. The vessels, uniformly dispersed in these
radial bands of fibers, are usually solitary, surrounded by
parenchyma cells, extremely short (less than 300u), and pos-
sessing simple perforations; fibers extremely short (less than
.§ mm.), possessing very small, diffusely arranged pits, pos-
sessing slit-like apertures that exceed the borders. That Lac-
toris approaches the Piperales in its murphulngtcal character-
istics is demonstrated by the fact that it was placed among
the Piperaceae by Bentham and Hooker ().

That Ilicium be segregated from the Winteraceae and

made the type of a monotypic family.
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Jlicium differs from the other members of Winteraceae, ag
illustrated by the following comparison:

Hlicium

Peduncle 1-flowered.

Sepals 3-6, petaloid, imbricate.

Carpels free, beaked, spreading,
compressed laterally and stel-
lately arranged in frust.

Styles awl-shaped.

Fruit capsular.

Owules 1,

Nodes unilacunar,

Wood with vessels.

Fibers with thick walls and narrow
lumina, very long (up to 2.5 mm.).

Fiber pits with small circular borders
and slitlike apertures exceeding
borders. !

Rays fine (about 6ou) and very low

{less than 1 mm.).

Drimys and Zygogynum
Peduncle 1 to many-flowered.
Sepals 2-3, membraneous, valvate,

Carpels more or less erect, free, or
united.

Styles not awl-shaped.

Fruit baccate, indehiscent.

Ovules many,

Nodes trilacunar.®

Wood without vessels.

Fibers with thick walls and wide
lumina, extremely long (up to
about ¢ mm.).

Fiber pits with large circular borders
and slit-like, included apertures.

Rays very broad (up to 350u) and
moderately high (¢ mm.~1 cm.).

4. That Euprelea be segregated from Trochodendraceae

al the type of a monot
leghem (£7)

and mad

ypic family, as suggested by Van

The basis of this separat;
'€ basis of this separation may be seen in the following

C( 'Ini‘;ErESc;l;];

te, not connate,
bl
» Obliquely winged nut-

ll‘Z \-

on a slender stalk.
ender stalk; 1—4 ovuled,

:\tmd with true vessels
‘1hery with thi walls
ek walls
i alls and narro
luminga; h.m_(z \up to 2 mm,) %

; ‘-Smnnlt {.':‘J'J st
particular type of

family is ither ent

Trochodendron

Lf:av:.:s penninerved, evergreen, with
_deciduous sheaths,

ffodcs multilacunar,

Flowers not proterandrous.

C_an_pcls not stipitate, connate.

Frait sub-drupaceous, with fleshy
exocarp, inseparable from the
carpels; ovules numerous in the
rsmall,’bivaivcd, wingless nutlets.

V}_uod without true vessels.

Fibers with thin walls and wide

lmu]r:l?a, extremely long (up to §

ates thar gl ~ 5. >
nedal slr:cf;(;it \t';::l: family of the dicotyledons has a

irely unilacunar, trilac

18 extremely constant; f.e., each
unar, or multilacunar.

:

I:
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“Eiber pits with minute circular bor-  Fiber pits in late wood similar to
ders and slit-like apertures extend- those of Drimys; in the early wood
ing far beyond the border outlines, the pitting is scalariform on radial

face.
No apparent transition between Abrupt transition between early and
early and late wood. late wood.

Woad parenchyma diffuse and in
numerous unicellular, interrupred,
tangential lines in the late wood.

- Wood parenchyma diffuse.

' 5. That Tetracentron be made the type of a monotypic
family.

This genus has been juggled among the Magnoliaceae, the

Trochodendraceae, and the Hamamelidaceae. Hooker (32)
gla'ced it in proximity to Trochodendron and Cercidiphylium
i yut distinguished it from them by the occurrence of secretory
icells in the bark as well as in the leaves and by the presence of
a perianth. Prantl (47, p. 275) made of it a doubtful genus of
fTrochodendraceae, stating that the genus permitted support
ito the opinion that the family is closely related to Hamame-
lidaceae, but later (27, Nachtrage 11, p. 153, 1897) placed it
in a separate tribe, Tetracentreae of Magnoliaceae. Hutchin-
son (34, p- 185) says, ** Eucommia and Tetraceniron
blaced with the Hamamelidaceae,” but in his Families of
%!oweﬂ'ng Plants (34) he omits the latter genus completely.
'Some of the confusion concerning this genus aris from such
‘descriptions as that of Chun (8). At one point he says, “sepals
'4”; a little later appears the description,
" . sessile with a 4-lobed perianth; stamens 4, 0} :
petals.” The wood of Tetracentron differs I\‘nmrdcrahf} from
that of either Magnoliaceae or Hamamelidaceae, and from
that of Trockodendron principally in that the latter has no
vascular tracheids and the transition from early wood to late
wood is as abrupt as in a hard Pine (¢.g., Pinus palustris). In
addition, there are certain morphological variations between
these two genera, among them r}n_; presence of a deciduous
leaf-sheath and multilacunar node in Trachodendron, and the
absence of stipules or sheaths and the presence of a trilacunar
node in Tetracentron.

6. That Cercidiphy

ferred from the Magnolia

are better

“Flowers apetalos,
e \3-‘.‘! tet }‘lr_‘

Hum, Euptelea, and Illicium be trans-
les to the Hamamelidales.
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These three genera certainly are allied to the latter orders,
not only in their morphological characters, but also in the
anatomical structure of their secondary wood. The first two
of these genera have long been considered close to the Ham.
amelidaceae, in fact have been considered as members of that
family by some investigators. [//icium shares many of thejr
similarities to that family and many of their differences from
the Magnoliaceae. The wood structure of these three genera
bears greater resemblance to the Hamamelidales than to the
Magnoliales, as is evident from the following comparison:

34

Hllictum, Euptelea,

Cercidipbyllum Magnoliaceae Hamamelidaceae

Pores solitary or in ra- Pores solitary,
dial lines or groups.

Pores solitary.
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" Thisis the group which Van Tieghem proposed to segregate

from the rest of the Dicotyledons, under the name of Homo-
xylees (#8). Morphologically the genera included in this group
lie on the border between the Magnoliales and the Hamame-
lidales, although seemingly closer to the latter. Anatomically,
however, they are quite different from the members of either
‘of these two orders, as indicated in the following comparisons:

Winteraceae,
Trochodendraceae,

Magnoliales (sens. sir.)
Vessels present.

Tetracentron

Vessels absent.

Fibers very short to Fibers extremely long,

long.

“Fiber pitsin a single ver- Fiber pitsin 2-4 vertical

tical row; pit aper-

rows; pit apertures in-
cluded within the bor-

Hamamelidales
Vessels present.
Fibers short to long.

Fiber pitsin a single ver-
tical row; pit aper-
tures exceeding the

Wood parenchyma dif- Wood parenchyma ter-

fuse. minal.

Fibers with thick walls Fibers with moderately
and narrow lumina,  thick walls and mod-
flattened radiallyina  erately

¥ wide lumina,
lattened at ter-
100 (rf gmwth.

foration bars

narrow |

\thd I t::'fr'-.',,.
numerous

Wood parenchyma dif-
fuse.

Fibers with thick walls
and narrow lumina,
flattened radially in a
narrow band at ter-
mination of growth.

Vessel perforation bars

: airly numerous  few to numerous (up
iess than 235). to o or more}.

ascular  pirting Intervascular pitting op-

onal to scalari-  posite to transitional.

rarely opposite

never alternate,

8 members usually Vessel members often

;1[:}1}—g;:]u!l‘mll ¥ taper-  with abrupt shoulders
2 or blunt ends, anf short, averlapping

taus.

dency to g
Vessel members
with abrupt she
and short, overlans;
tails, 1

ten  Vesge]

In addition to the above fe
the v:ess;l members of Ceret,
coarse spiral Lhickcnings tha

ar and Hamameji several
do/e.'ez' C'iafzmpr'r:-uf H;:{;k 2

7- That Winte .
be different;
nated, if no

atures, the extensions or tips of
diphyllum are marked with the
t are characteristic of Liquidam-
species of Corylopsis, and Rbo-

raceae, T

i fn;;hlﬂl I‘(]i?h(]d(::l’{d raceae, and Tetracentron

Pl the Magnoliales (ses, str.) and desig-
inct order, at least as a sub-order.

"~ tures exceeding the

~ circular border. ders which are large  small circular borders.

and circular, except in
the early wood trache-
ids of Trochodendron
and Tetracentron,
where the pitting in
radial walls 1s scalan-

form.

Fiber walls moderately Fiber walls moderately Fiber walls thick; Iu-
thick; lumina moder-  thick to thick; lumina  mina narrow.
ately wide. moderately wide to

wide.

Medullary rays very Medullary rays rather Medullary rays very
low tolow, and fineto  low to high, and broad  low to mther.mw‘ a“sd
moderately broad. to very broad. 2::1 : to moderately

i

ufficient botanical evidence may be found

It is possible that s ' : for
gl‘(]'l.lp mn t.}llL‘SfIf_lﬂ as a distinct

to justify the recognition of the

order. ) i ‘ ' .
8. That the two remaining families, Magnoliaceae and

Schizandraceae, which form a natural group both morpho-
logically and anatomically, be retained as the order Mag-
oliales. e
; It was not found necessary to propose any alterations
within Schizandraceae. In Magnoliaceac the genera Magnolia,
Michelia, Talauma, and Liriodendron are unquestionably

3
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natural groups. No marked characteristics were fo}m'd, how.
ever, to distinguish Aromadendron f‘ll’ld j?faﬂgl’le.ﬂd from
Talauma, or Eimerrillia from Mickelia. It is possible that
Aromadendron and Manglietia are but subgenera of Talauma,
Elmerrillia and Alcimandra, of Michelia; and Kmeria and
Pachylarnax, of Magnolia. As previously stated, no materia|
of Kmeria, Pachylarnax, and Alcimandra was available for
investigation.

In studying the species of Magnoliaceae, several instances
were found in which two species under different generic
names pt'('l\'ﬁ'(l to be 1dentical. Such apparent duplication was
probably due to the fact that identification was made in one
nstance on the basis of flowers, in another upon the fruit or
leaves, both determinations, possibly, made by the same in-
vestigator on different occasions. In order to clarify this situa-
tion, such synonymous species were accordingly assigned to
the genus into which they fell naturally, according to their
a.n-.apwnu-]cul features. 'I'hn_-s': species are listed below, with the
preferable names given first and the synonyms following:

5 M':-i-gm-l‘faf)}?}ansae Aug. DC.: Mickelia baviens F. & G.; Michelia

L‘ingnoi%a compressa Max.: Mickelia compressa Max

ichelia celebica Kds.- i celebien Kddo B 7 {

Rt pe Kds.: ta celebica Kds.; Elmerrillia celebica
Michelia excelsa Bl: Muenni
Michelia mollis (Dar
ﬁ:c}wifa montana Bl.. Vs ; ”'”!I;:N:ml).mdy.

ichelia platyphylia Merr e ;

(Miq) Dand., YPhylla Merr.: Talauma onalis Miq.; Elmerrillia ovalis
Talauma Roxburghii G. Don: M,
Talauma splendens (Urh,)- ‘il.f.- I

var. splendens Usb, e

ignolia prerocarpa Roxb,
Al

§nolia splendens Urb.: Talauma mutabilis

Dandy’s state o
4 synonym },;,. t{;,-b_T-H_-EJJB} that Talayma spongocarpa King 18
Villariana Rolf . “cv¢lia Baillonij ¥, & G and that Talauma
/ Olfe 15 4 Mo i
was verified I_.\.}E;:f;t 'T’"U'm for Talauma angatensis F. Vill,
Mickelia Kachipgn s "9Y- On the other hand, his transfer of

irachise 16 i

conte”) tq Magnoliy (f]:e\; & Y. and 7, alauma sp. (“Yoro-
AT e S NOt seem to be Grice: 3
every evidence that the for. t seem to be justified. There i8

and the latter in ’I'afaumg i be retained in Michelia
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The assignments of synonyms in the above manner s
Lsubstantiated by reference to the Index Kewensis.

" After eliminating Himantandraceae, Lactoridaceae, Cer-
':cidiph)’uaceae, Euptelea, and lllicium, previously explained,
‘the remaining families, with their respective genera, fall
‘naturally into the following classification: )

| MAGNOLIALES (sens. str,) (SUB-ORDER OR NEW ORDER)

I. Magnoliaceae: L. Winteraceae:
I: Magnolia 1. Drimys
Kmeria Belliolum
Pachylanax Bubbia
2. Michelia 2. Zygogynum
Elmerrillia Exospermum
Aleimandra I1. Trochodendraceae:
3. Talauma 1. Trochodendron
| Aromadendron 1. (Monotypic family):
Manglietia 4. Tetracentron

4. Liriodendron
II. Schizandraceae:
5. Schizandra
6. Kadsura
e of

The genera in italics were not definitely classified because
the lack of sufficient material for investigation.

. e, A AT OEDE Four,
1. Arser, E. A. N., and J. Parxis: The ongin of the Angiosperms. jou
- £l s 4ahy =Voy >

Linn. Soc. Bot. 38: 29, 1997.
2. BatLey, F. M.: Queensland flora. e Dlaiter
3. Bentaas, G, and J. D. Hookgr: Geners Clania

- drinter, Brisbane, 1853, P- §-
Govt. Printe um. Vol. 1, Pt. 1, Lon-

dOD, 1862, PP- 16—20; Pt. !ll pp- 'JS"‘ 5 London, 1862, p. 127.
| 4. L Genera Plantarum, Vol i1, Pe. }]‘r:r.jll:':.;:l, LXXI: 314324, 1921.

v * ants. o : e
| ¢. Bass, M. C.: The vessel in seed ?rl:in a primitive feature in angiosper-
6. Brown, F, B. H.: Scalariform pitting 18, 1918,

sience (N, 5.) 481 10 W B T
| G o 5“““%‘;’)’\?“;’;{;:;::3 st for numerical values used in
7- CHATTAWAY, M. M.2

andards
" ant Ao=37. 1012
ay s £ ¢ aoﬁ 201 20—y AT ceial Press, Ltd.,

8 Cl:icscn\i;:ngnng;qgmgbéﬁn‘.rmuom.-'( trees. Commercial Press
. Cuun, Woo : .

Shanghai, 1921, pp. 12941 . For., Vol. 19,
9 Dauﬁ?ﬁ)fn’ V% "IEH; magnolias. Quart: A Ee

A We:

135-148, 1925. . andy. Jour
10. Danpy, J. E.: Michelia aeii%d ”J::\firir :"i’m’k:fn. 152

No. 2, pp-

n. Bot. LXV: 277, 1927
7, e 310

1eie. . S 927, P 310,
11, : The genera of Mug““é:rfof Burmi. hm:' anfm.n: 1927, P 31
12, - Contributions to the 8, pp. 1837193

13. : Malayan Magnolicac, Kete Bulletin, 192




|
|

TROPICAL WOODS No, 3,

: New Magnoliaceae from Indo-China. Jour. Bot. LXVI: 46-48
31522, 19285 LXVII: 2224, 1929; LXIX: 241-3, 1931, S
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NEW NAMES FOR TROPICAL AMERICAN TREES

By Pau C. STANDLEY
Field Museum of Natural History

n the determination of current collec-
tions received for study it has been found necessary to employ
for some of the material identified names that never have
been properly published according to the International Rules.
Since some of these names are needed for publications planned
for the near future, or refer to trees of considerable economic
importance, it is desirable to place them formally on record

 at the present time.
Pithecolobium pallens (Benth.), comb. nov. Calliandra pal-
lens Benth. Lond. Journ. Bot. §: 102, 1846, P. brevifolium

During recent work i

1 notes on the Angiosperms Tefracentron, Trochoden- 190110
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tree of western Texas and northeastern Mexico.

Pithecolobium Englesingii (Standl.), comb. now, I"’Eﬂ

Englesingis Stand). Trop. Woods 17: 27. 19293 Field_ Muys.
Bot. 4: 211. 1929.—It is not at all to the writer’s credit thay
the true nature of the leaves was misunderstood in describing
this Nicaraguan tree, which is really referable to the subgenys
Zygia of Pithecolobium. Tt is slight consolation that earlier
botanists have made the same error in describing other
species of the same group.

Pithecolobium Donnell-Smithii (Britt. & Rose), comb.
nov. Cojoba Donnell-Smithii Britt, & Rose, N. Amer, El.
23: 30. 1928, Known in British Honduras as John Crow Bead.

Pithecolobium erythrocarpum, nom. nov. Cojoba Recordii
Britt. & Rose, N. Amer. Fl. 23: 31. 1928, non P. Recordii
Standl. 1g29.

(.‘nil;zi‘::}E:-)-'ﬁ?rﬁolitia{icep?f ('Britt.. & Rose), comb. noy.

'Pithec‘o'lol:;iun;; hllal;;h' L\lﬁrf’sc"‘i\ll' S o 19'28.
S ng \_um ritt. 8 Rose), comb. nov, Cojoba
Kiaor - & Rose, N. Amer. FI. 23: 33- 1928,

PlthecolOblum Nelsonii ( Bt'ir[, & }{USC), comb‘ nov. Hap.

GN;;; Nelsonii Britt. & Rose, N. Amer. Fl. 23: 41. 1928
;.;-'g,‘,l.,[,]::ii Br; en?m\: (Britt.), comb, noy. Mimosopsis
erryana britton, N, Amer. Fl. ane 1om 3
of western Texas. ket 177- 1928.—A species

v Corns B s ¢ R comb. naw i
: Conze Yiana Britt. & N. Amer Rt 2o 8
mﬁ?‘i:::d[; : tsmijf}zﬂi { }‘3\.“ : & Rﬁe). comb. mfv.zf;meg.:’fé
Swartzia Standleyi (Brirr & o - 23* §4. 1928,
“\‘f(g;dr'f.'_j’i Britt. & R):-usc, ,{:'r.t..-*’\ie}}o;;fl)‘:zimgbé nov. TOREE
_ssm papillosa RS o123 346, 1930, ,
;J:z;(';;./fam Britt. & RU;: 1@;\‘;?;’:? ’lflomP' nov. Chamacefistula
{H:f:?s?lp_lnxa veluting (Brigy, &' Rc;sz‘)% 237. 1930. e
Ca;; !ifll?f(?‘ Bl:r.-lf.t. & Rose i f;ﬂmb. nov. Brasi-
p, o cesalpinia Pringlei (Britr & 1. o 1 23% 322. 1930,
Prmg/e:' Bfritt. & Rose, ;I-ﬂ;;.l& e comb. noy. Brasilenia
Bauhinia Stork;; Amer. Bl 23: 399, 1930,

(Ro: ) :
N-Amet. Fl. 23: 206, 10 P BOV. Schnella Storkis Roses

R()s‘;,
tt.

No. 3,
Benth. ex Gray, Pl. Wright. 1: 67. 1852,—A common shrub o,
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Bauhinia Runyonii (Britt. & Rose), comb. nov. Casparea
Runyonii Britt. & Rose, N. Amer. Fl. 23: 210. 1930.
b Copaifera panamensis (Britton), comb. nov. (,'?@maw pana-
ensis Britton, N. Amer. Fl. 23: 222, 1930.—1 he generic
name Copaifera is conserved under the International 'Ru[es.
Muellera frutescens (Aubl.), comb. nov. Coublandia j:_-u__
tescens Aubl. Pl. Guian. 937- pl. 356. 1775. Mucllera monili-
formis L. f. Suppl. 329. 1781.
~  Aeschynomene nicaraguensis (Oerst.), comb. nov. Brya
‘micaraguensis Oerst, Kjob. Vid. Medd. 13. 1853. A. Calder-
‘oniana Standl. Journ. Wash. Acad. Sci. 14: 93. 1?24‘"_1.110
‘writer has examined recently the type of Oersted’s species,
received on loan from the University Botanical Museum of
‘Copenhagen, through the courtesy of Dr. Carl Christensen.
“The Nicaragua plant is exactly the same as that described by
‘the writer from Salvador. y _ _
Zanthoxylum paraguariense (Chod. & Hassl.), comb. nov.
 Fagara paraguariensis Chod. & Hassl. Bull. Herb. Boiss. I1.
[4: 1282, 1904. |
4 Xylosmg.%bahamensis (Britton), comb. nov. Myroxylon
\babamense Britton, Bull. N. Y. Bot. Gard. 4: 141. 1906.
:I Mgm]km amazonica (Huber), comb. nov. ._1?':::;:5:0;3.:
amazonica Huber, Bol. Mus. Goeldi 4: 433- 1994- -The Ameri-
can species of balata-prmiucing trees, referred Ihe_:'emtur{: to
Mim:l;cops are properly referable rather to a distinct genus,
'Mani&ara’ as pointed out many years ago by Pn_-rre.
Mani]ka’ra excelsa (Ducke), comb. nov. Mimusops ex-
celsa Ducke, Arch. Jard. Bot. Rio Jan. 3: 235. 1922. :
Manilkara Huberi (Ducke), comb. nov. .-1-':'::::::50;15 Huberi
Ducke, Arch. Jard. Bot. Rio Jan. 2: 14. pl. 24. 1918.
: Mé:’lilka.l'a paraensis (Huber), comb. nov. Mimusops par-
aensis Huber, Bol. Mus. Goeldi 4: 435. 1994 :
1 adenbergia bullata (Wedd.), comb. nov. Cascarilla bull-
ata Wedd. Ann. Sci. Nat. I11. 10: 11, 1848, _
‘Ferdinandusa chlorantha (Wedd.), comb. nov. Gomphosia
¢hlorantba Wedd. Ann. Sci. Nat, III. 10: 14, 1848.—After
study of a photograph of authentic material of this specics,
;’Ebﬂc.i:ted in Peru by Weddell, and of Weddell's various dc:
?‘fgi:ﬁptions, I am inclined to believe that Ferdinandusa Paxii
Winkl. is to be considered a synonym of F. chlorantha.
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Die Palmengattungen Reinhardtia Liebm. und Mafome'a
H H. Wendl. By M. Burrer. Notizblant Bot. Gart. Berliy
'Iﬂ 11: §51-556, Dec. 15, 1932. ‘
Since no constant character is available by which the two
1 palm genera Reinbardtia and Malortiea may be distinguished,
k1 the species published under the latter are transferred to
i Retnbardtia. Seven species are recognized, ranging ‘fror'n
t Oaxaca, Mexico, to Costa Rica, Reinbardiia gracilior is
described as new, from the Stann Creek Valley, British
- Honduras,

No, 34

. L’exploitation forestiére a la Guayane frangaise. By G.
| CHATELAIN. Aotes & Comples Rendus de I Association Colo-
'. | nies-Sciences (Paris) 8: gos 217-222, Dec. 1932,
The forest products exploited in Guiana are varied, includ-
ing (besides the woods to be used in furniture-making, car-
pentry work, building, and charcoal) Balata gum, essence of
| Bois de Rose, and tanning extracts, Recent!y there has been
! a decided slump in the market for all of these commodities,

except charcoal, which, although exported only in small
'I quantities, has shown no decline in demand,

| Although in 1931 at least 6000 tons of wood for building

‘ i & were ;aq)orred, scarcely 700 tons were sent out in the first six
W months of 1932, mostly made up of Angelique intended for
X maritime uses. The exports of Maniiparcouri (Symphonia

il globulifera L. and Platyyis insignis Mart.) and the Red Man.

| g;l-mrz (Rls'zop&om Mangle L.), whic are used in making

. p ::in S and boards, haye suffered an eyen greater falling off
4nd are indeed almogt entirely at 5 standstil],

andl?:?;z{‘s t_he dem_and for. Balata gum hag greatly lessened,

SO Increasingly difficult ang EXpensive to get this

| substance, as the easily :
EXDic '
\ exhausted. Y exploitable regions have been almost

followed the same f]

roseodora Ducke) has
ready market and

other commodities: a
mmedlately after the

UCtuations ag the
OVerproduction
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war, then a sudden dr_op i_n prices and a lessening
The reasons for the crisis in this case is partly aty
competition from Brazil, where this substance is more readily
accessible, anq partly to the competition among the various
Guiana explmtcrs. HOWQ\'er. the ::iru:\rir.n h-;'i_a
somewhat this lasf year and as the essence fron
superior to that of Brazil it commands a bette
used in perfumery rather than in soap-making.

The Red Mangrove, plentiful in French G,
rich in tannin. This was exported to the Unj

43
in demand,
ributable to

r price, being

ina, has a bark
being no market fr,‘ar it. in France. ,-}]thzm.-.ﬁ.-]! this business
showed great promise, it |1:_15 bccn :‘i}m‘omnumi, the sharp
drop of 60 per cent in price fnrqng rh:s step:

The author, who is Chief of the Forest Service for the
Territory of Inini, concludes his article with a or 2
greater study and acquaintance with the (r'_i'.(ﬂ‘:;lg\'.'f
of the most important of which he lists, with their
is confident that the situation in (J'm:t_n.'i will grea
in the future, if enough effort is given to it.
Recorp, Assistant in Wood Technology, Yale (

otates, there

Mixy B.

Hiversity

% - : ’ Maxsrerp. Notizblatt
Die Gattung Lozania Mutis. By R. '_II &5
Bat. Gart. Beriin 11: 592597, Dec. I."-} T
et » generic name Lozania of
The appltcanon of the s n;: J;;T but spec
Mutis (1810) has always been e o Mutis, an
lected long ago in Colombia by ("c[b“r_i:‘ s udy show that the
recently from Madrid by the “’“F’"f. ihc:\f in 1929 as Mon
tree so named is the same as that du:}:f s
drodendron Mansf., and re!c‘:rrmig“ [f r;. is ¢
Of the fl'l..l.it now I'E\'eais th(lt t l:r a5 t0 \\'hl.'[hcr Lacisit G
cistema and there is some dou a5 constituting a separate
and Lozania should be considered as L'I .d with the Flacour-
family. or whether they should be umk:,.-w" 7 _\;_r;::_-'::;;.};
5 Ly WLy .
: J . f T ozania are st NManst,, M.
tiac scies of Lozan chultzer V1anst.,
net;a:e. &nghlslrl): < (Mmmudradmrfron :1‘ i'i ster
£ . (ognan: ja and eas dert—
Peruvianum Mansf), of Colombia j-“ of eastern Peru.
L. Klugii Mansf '(;if. Kiugii Manst.),
- C. Sranprey.

Sinforoso

yartiaceae. Study

dated to
]“SL‘;F related ta

n llcl.“: ;1[1(1
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Die Palmengattungen Martinezia ‘und Aiphanes. By M,
Burrer. Notizhlatt Bot. Gart. Berlin 11 557=577, Dec. 15,
1932. :

The name Martinezia usually has been applied to the group
of palms for which the name Aipbanes Willd. is used here; but
the genus Martinezia as described by Ruiz and Pavén includes
no species referable to the Martinezia of current z}uthors.
Synonyms of Aiphanes are Marara Karst. and Curima and
Tilmia of O. E. Cook.

Of Aiphanes there are listed 26 accepted species, among
which may be mentioned 4. minima (Gaertn.) Burret, known
as Grigri, Chou Piquant, and Glouglou in Martinique; 4.
erosa (Linden) Burret, Macaw (Barbados); A. caryotifolia
(H.B.K.) Wendl., Corozo (Colombia), Chonta Ruro (Ecua-
dor); A. Eggersii Burret, Corozo (Ecuador); A. deltoidea
Burret, Shicashica (eastern Peru); A. Lindeniana Wendl.,
Alvarico (Colombia).—P. C. STANDLEY.

Neue Arten aus der Hylaea Brasiliens. By A. Ducke
Notizblatt Bot. Gart. Berlin 11: §79-591, Dec.y 15, 1932-.' .

Eight new species and varieties of trees and shrubs are de-
scribed in various families, from Brazil and Peru, several new
combinations are published, and notes are giv’en upon old
species. Among others may be mentioned Inga brevialata
Ducke, of which 7. suturalis Ducke is reported to be a syno-
nym; _C{atb::atrop:‘: nitida (Benth.) Harms, known a:y‘:he
upper Rio Negro as Acapt, a tree with hand;ome dark brown

}\:;:twgotlil); Ormosia santaremnensis Ducke, to which O.
WM:‘&} I-UCRE is reduced as a synon ym; Luetzelburgia auri-
capoliis E‘;g ]?“Cze (Tipuana auriculata Allem., . prero-
cuspidata (Bennt:}:’ Uowd“bm Freirei Ducke)s 5{4""‘551‘.’”‘."

- ) Urban, of which §. evcelsa Ducke is 3
:“-‘:’?;-)tUgban, with the synonym
= 3 . ata “ e
zrr:;rn ’sﬁiécii 2. ‘peciosa Huber; Cm?;;.‘:f"s"ﬂ rz};:;i sg‘;ﬁ}-
Llabrum (séu_hlgw;"“ the Rio Negro g Cu;r’mr + Caryocar
1 ) Fers- and C. microcarpum Ducke, both of

B 0 TROPICAL WOODS

which are galled.Piquifi—rana, the pericarp
latter Species bemg PSEd f‘s a fish P(’iS’-'n; Lucuma dissopal
(Krause)_ Ducke _(V itellaria dissepala Krayse) i
Jarge fruits sometimes are eaten, known as :‘1!)1',1:,
Cutitiribd-rana, or Guajara, the last name |,
ro Chrysophyllum excelsum Huber.—P, C. §
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of the fruit of the

a tree whose
i-rana Grande,
eing applied also
TANDLEY,

pie Stammpflanzen der Droge Muira-puama. By Fyic.

sETH ANSELMINO. Notizblatt Bot. Gart. Rerlin 11+ farbaf,

Dec. 15, 1932. e

Muira-puama is the native name of a drug derived from
trees of the family Olacaceae, whose roots are employed in
Brazil as a remedy for paralysis, dyspepsia, irregularities of
menstruation, and impotence. Lignum llui:‘a-pﬂ;um is ac-
cepted as a dl"l.lg in the appcndix to the German Pharmaco-
poeia, and it is sometimes employed in the prepa
aphrodisiacs. Herbarium material of the trees fu
Muira-puama, obtained in the Amazon region o
A. Ducke and G. Hiibner, represents two trees, Prycbo
olacoides Benth. and a new species, P. uncinafii
based on specimens collected at Sio Paulo de (
the Rio Solimoes.—P. C. STANDLEY.

Fourth annual report of the Fan Men:’wriflvl {qstx}uF? of
Biology. Peiping, China, Jan. 1, 1933 Pp. 21: 7/2 X 10
Of particular interest to wood technolo he

reference to the work of Mr. Yao Tang, nss:smml L\

sion of Botany, who recently was ¢ ected 10 :mﬂ

the International Association 0!’ Wood ,-\I:nafa;:..h;l;.ﬁ“
“Mr. Y- Tang has deVOt‘:d ':“s WhH!U [;1'“‘L'R;mitic illt:s eco-

Chinesg timber trees with a view t0 l]m.- '::g:-.i out of 2 rich

fomie purposes. In the )'(,'al‘, he pe menaf‘ [I’llc country, the

collestion of mbets from g p:;:::'::, of which 22 ar¢

G i i SPCC'“';IS unggrp::lfrfmgncm glides ;“‘l‘liww.:{c:z
ymnosperms. More than § d‘ i« he has also

» been MAGE: = st trees, of

:ltixcr;i.;%hingSPh;erhg;;g;y of some u:it(.;c.:;:;;? ilianthe

‘Wwhich Spe{:ti:al l:rlllention may be made of Rbotp
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Diels et Hand.-Mzt., Bretschneidera sinensis Hemsl,, and
Pseudolarix Kaempferi Gord. The studies on the relative
density of various woods have been carried out at the same
time, Eight hundred fifty specimens of timber have been
added to the previous collection, thus bringing the timber
collection up to 1200 numbers.”

Timber studies of Chinese trees. IIL Identification of
some important hardwoods of South China by their gross
structures. 1. By Y. Tanc. Bulletin of the Fan Memorial
Institute of Biology (Peiping) 3: 17: 253-338, Nov. 24, 1932.
111, with 18 plates, each with 4 photomicrographs.

ForEwoRrD

“les paper consists in the study on the identification of
some important hardwoods of South China, treated in the
same manner as in my previous study on the identification of
some important hardwoods of North China. [See Tropical
Woods 32: 37.] The specimens treated in this paper consist of
94 species belonging to 71 genera and 34 families, which were
co_ller:tt:fl by Mr. C. L. Tso from Kwangtung; by Mr. F. T.
Wang from Mt. Omei, Szechuan; by Mr. Y. Tsiang from
chig‘how; and by Dr. H. H. Hu from Lu Shan, Ki;mgsi.
As it is generally known that the main boundary line between
th:. northern and southern floral elements in China is the
Tsing-lin Range in Shensi, the writer uses this mountain
range to group the sylvan species under two main categories
i.e., the trees found north of this range are desienated as l)(::
longing to North China, and those found south of it, to S uth
China. The materials collected from more than ru;c locality
are also separately studied, so as to find out the !‘:t;luu of
variations in these specimens. The key to genera made for this
paper includes all the genera studied in this paper and 1|q(‘)
those that have been treated in my previous paper so ,1:; .to
include those genera not collected in South China and to 1‘11-114;(:
this paper more useful, with a view to making wcnlu’ill‘v a
complete key for important genera of Chinese wumiq ‘In
later papers this plan will be always followed.” T

No. 34 TROPICAL WOODS .
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The properties of Millettia. By Hy.. o =

ers’ Chronicle (London) g3: “H’{}ILEE?;{{: Ilgs;::sn. Garden-

An abstract of A article appearing in Transact
Bose Re.rea_rcb Institute, vol, 7, London, 1973, The Lepcha
fishermen in the vicinity of Darjeeling, India, c;:.p:u;clﬁsi:l
EY Placmg”va::sous plants in streams, the fish so taken or

poisoned™ being used for food. Millettia pachycarpa (Legu-
minosae), a plant largely in use for the purpose, has been gi\i;n
SPGCi‘dl study by Bose. When fish were placed in a tank con-
taining an extract of the root, they soon lost their balance,
turned on their side, then upside down, and floated or sank
without power of self control. Tt was found that the extract
acted on the muscular system, the mouth, operculum, and
gills refusing to function, so that oxygen could not be taken in.
The heart was not affected, and if the fish were removed
quickly enough and placed in properly oxygenated water, the
effect of the poison was overcome, and they survived. It may
be stated that Millettia extract causes death by asphyxiation,
and that paralysis or drowning is a more correct expression
than poisoning.—P. C. STANDLEY.

tons of the

dentity of some scented woods
Bulletin of Miscei-

The structure and botanical i
from the East. By C. R. MercaLrE. D
laneous Information, Royal Botanic '{Ji”‘:lru:.. e, 2
No. 1, pp- 3-15- TIl. with 4 plates of 3 pROtomEEESra
each.

Within the last few years
ceived for identification a nu
some of them highly prized 1 . China, Africa, and
India, Ceylon, Federated Malay hfflt":-‘\- known locally as
other regions. Many of these, ‘“”rji\mrl'[)r. A. Kerr of the
Calambac, Kalamet, €tc., Were sent ’?‘,C and Communica-
Botanical Section, Ministry “’t,o],“m,lru:lm; in the course
tions, Bangkok. The :lulthur P:,I‘;]:?['UTIP]"U”'S that great con-
exarmining these ana other WOORS = i on owing
fusion e}%sts concerning thelr ha[t:’t:i\
chiefly to a number of quite distinct S
very similar vernacular and tr
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The species described are: Agquilaria Agallocka Roxb.,
A. malaccensis Lamk., Gonystylus bancanus (Miq.) Baill,
(Thymelaeaceae), Excoecaria africana Muell. Arg., M. Agal-
locka L., Eupborbia antiqguorum L. (Euphorbiaceae), Cordia
fragrantissima Kurz (Boraginaceae), Mansonia Gagei J. R.
Drumm (Sterculiaceae), and Cinnamosma fragrans Baill.
(Canellaceae). :

In each instance there is given a description of the wood
structure, accompanied by notes on the sources and the local
uses and a list of the trade and vernacular names, of the
species. There are photomicrographs of all different genera.—
L. Wirriams, Field Museum of Natural History.

New or noteworthy trees from Micronesia (IIT). By Ry6z6
Kanenira. The Botanical Magazine (Tokyo) 46: 66G-674,
Nov. 1932.

_ Fifteen species are enumerated, among which may be men-
tioned: Columbia Burreti Kanehira, nom. nov. (Colona scabra
Burret; vernacular name, Uab in Palau); Eugenia stele-
chanthoides Kanehira, sp. nov. (Neis in Kusai, where it is a
very common tree); Schefflera pachyclada Kanehira, sp. nov.
(Urayau in Truk); Sideroxylon micronesicum Kanehira, sp.
nov. (Sohs in Kusai); Terminalia carolinensis Kane'l,lira
sp. nov. (Ka in Kusai and Keima in Ponape). ’

Nova Guinea. Résultats des expeditions scientifiques 2 la
Nouvelle Guinée. Vol. XIV, Botanique, Livraison IV.
Leiden, 1932. Pp. 517-570; pls. 88-129. :

The five parts comprising this volume were printed sepa-
rately from 1928-1931 and are as follows: Compositae, by Jos.
MA’I‘]‘IFJELD; chhaperalaccae, by K. KR.AUSEF; Scrof)hﬁla:ia—
if::;o,} L l__)[m.s and J. Lanjouw; Frullaniaceae by Fr.

: ORN ;_.I:_r-.umeratmn of the Sapotaceae, thu fa,r known
from New Guinea, by H. J. Lax. , :

The publu'a‘tmn is of chief interest for the account of the
Sapotaccac_, of which there are listed 47 species of which
are E‘ndf:lT‘llC in New Guinea. Keys :;rep rovi’dgfi for dis-
tinguishing the species and the 11 oenera g} whi:h they are
referred. Only the new species are r}eScribcd, but systt‘glatic
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otes are g
?'or?sas : glt‘];eq ugpn many Df_ the older species; and informa-
1 10 eir tst_r:b_utmn i New Guinea and elsewhere
Among the new species is Niemeyera ‘ )

‘ § apuana, a tree 36 meters
high, called Mafung- : 7 S S
gh, g-afung, whose wood is used for house

building; the only other member of the genus grows in
I\Iorthern Australia. There is described a new genus of trees
Krausella, consisting of two species endemic in the island —
P. C.STANDLEY. island.
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A supplement to C. T. White, ‘‘Ligneous plants collected in
the territory of Papua (British New Guinea)in 192526 by
L. J. Brass.” By Avrrep REHDER. Fourn. Arnold Arbore-
tum (Jamaica Plain, Mass.) 14: 62-67, Jan. 1933.

A brief list of woody plants, with a longer one of herbaceous
species. Among the former are enumerated the following:
Allophylus mierococeus Radlk. (vernacular names Odia and
Pidi-Pidia); Guioa rigidiuscula Radlk. (Ete); Cupaniopsis sp.
(Sisimana); Harpullia cupanioides Roxb. (Gari).

Contribution to the flora of the New Hebrides; plants col-
lected by S. F. Kajewski in 1928 and 1929. Supplement.
By A. GUILLAUMIN. Fourn. Arnold Arboretum (Jamaica
Plain, Mass.) 14: §3-61, Jan. 1933- . h
Among the trees reported are the following: Pittosporum

culs ame. Naruaio);
ua, ill. “nov. (vernacular name, Narualojs
naruaiao Guill., sp SR

: . . : ) a
Canarium ancttyense Guill., sp- ;m;% tﬁﬂ}}f} e o
ishi ~abi vood: Melia Az h L. (Whi
nishing a valuable cabinet v LA

nEs g
s vitiensis Radlk. (Ne- )i o
elum vitiense Engiers (iNar-
_bleb-le), with soft

Willd. (Inhatch).

Cedar); Elattostacky
dulcis Forst. (Nevie)s; Dracontom 2
ah); Gyrocarpus mnm-fcmm:‘]acq. ( P':
wood used for canoes; Aleurties moluccans
1 the furniture
i i 2. Anobium, 0F b
e bm‘%rs \lln %:‘:‘ftr]:’l{)m-l][?agiv. of For. Pm;im'r's, ?‘“‘"1“.1'
; 1. « Ak 7 -6 x g%
?Ot;eélg- &:rIanc(f Research, Melbourne, 1g32. Pp- 143 0 X 9725
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tacked timber, and it was emphasized that all cases of appar-
ent borer infestation may not be so serious as would appear
at first sight. The details for distinguish‘lng.barers whi;.;h live
only in growing, freshly felled, or green timber, and which do
not seriously continue their damage in seasoned or partly
seasoned timber, were given. Three groups of beetles were
mentioned as causing considerable economic damage in sea-
soned or partly seasoned timber, namely, the powder-post
beetles (Lyctus spp.), the furniture beetles (Anobium spp.),
and the auger beetles (Bostrychids). The Lyctus, or powder
post beetle, which develops only in sapwood, was described
in detail.

“The present circular deals particularly with the furniture
beetle. There appears to be some misunderstanding with ref-
erence to the naming of these groups of wood-boring insects.
The powder post beetle (Lycfus) was popularly so named
because of its destruction of the wood to a fine white powder;
the furniture beetle (Anobium) was so named because of its
more frequent occurrence in articles of furniture. Although
these two common names are used throughout the world,
they do not indicate the only articles which may be damaged.
Thus, although not called a furniture borer, the powder post
beetle can attack any unprotected furniture which contains
sapwood of a species of timber susceptible to attack, and,
contrary to popular opinion, the furniture beetle (Arobium)
also extends its attack to ﬁr_JurinL__rS, gtuds’ rafters’ etc. The

common names are rather misleading, but their use is retained
because of universal adoption.”

Details of the life history of the
and methods for the treatment )
outlined, which, if caref,

furniture borer are given
I f infested woodwork are
illy followed, give satisfactory results.

The chemistry of Australian ti

o mbers. Part 2: The chemical
composition of the woo

omy ds of the iron bark group. By W.
IP-;. Con EN, A. i B.-‘:.Ll‘)!)(:!{, and A. G. Caarres. Technical
aper No. 4, Div. of For. Products, Council for Sci, & Ind.
Research, Melbourne, 1932. Pp. 36; 6 x q14
. : : & S g5 ]
A report on an tnvestigation of the heartwood of five species
of Ironbark U_‘.z;c’m’y}om.r <_\.'f,-i.-:-r{.a.~:)'f0ﬁ1‘, B siderapb!o:'ﬂ, E.
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crebra, E. paniculata, and E. Fergusoni) and two closely re-
lated Gl:ey C‘}‘ums (E. propingua and E. punctata), Among
other things “the study has indicated that species otherwise
closely related may have regular differences in certain chemical
factors and that these differences may be employed profitably
to aid macroscopic and microscopic examinations in the
identification of wood. The regular differences occurring
between woods in their solubilities in various reagents may
quite easily be used to develop additional simple chemical
tests to assist the anatomist in identification.”

Fibre boards, their uses and the possibilities of their manu-
facture in Australia. By R. F. Turnsurl, Technical
Paper No. 6, Div. of For. Products, Council for Sci. & Ind.
Research, Melbourne, 1932. Pp. 51; 6 x 912 7 figs.

“The first steps towards manufacturing fiber boards from
Australian woods were taken in 1930 by the Lt{}m.n‘:] for
Scientific and Industrial Research, when, in coGper: ..4I..n
with the Forestry Commission of New Sf:uth Wales ;l{ulf[ 1e
Forests Department of Western Australia, f.:nnp?cs of tjlru
Australian timbers were tested as to their su]t;!}bl_]lit_\'. _mr])h‘.n:r
board manufacture. The Council’s Division of l'nr;‘_ﬂ Prod-

Jiinacs the tests and furnish a

ts deputed the author to witness _ _ .
ua P ¥ 3 eport are set down in Eh'.:w'
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Tamboitrissa and ;".’fnnim:'a. The first is Tepr esented by* seven
species: Tambourissa amplifolia A.DC., 7. Sieberi ADC., 7.
quadsifida Son., T. pedicellata Baker, T. peltata Baker, 7.
elliptica A.DC., 7. retragona ADC.; the second by two
species: Monimia ovalifolia Thouars and M. rotundifolia
Thouars. ! i

Most important by far is the Tambourissa quadrifida, com-
monly known as Bois Tambour, which is the source of a dur-
able wood that has been used on a large scale for staves, rail-
way keys, etc. The logs are often found in the forest deprived
of the sapwood, with the heart intact, having thus resisted for
a decade or two the attack of insects and other destructive
forces since the preceding cyclone.

When in flower this tree is a remarkable sight; all the
branches and even the trunks are absolutely covered with
bloom in all positions and directions. The filaments of the
stamens are a beautiful purple color. The fleshy perianth,
which is 6 inches deep and 3 to 12 inches across, holds rain
water like a cup, so that the monkeys drink out of them. When
the fruit ripens, the pericarp opens, letting the seeds fall
inclosed in a red pulp that attracts the bats and rats, thus
greatly hindering the natural reproduction of the tree, which is
becoming more and more rare in the forests.

Bois Mapou is a name applied to several trees in Mauritius,
including Pisonia macrophylia Choisy, P. viscosa Balfour, P.
calpidoa Steud, as well as Pitis .-‘l-hz-ppia Baker.—Mary E.
Recorp, Assistant in Wood Technology, Yale University.

Neue und seltene Arten aus dem siidlichen Ostafrika
(Tanganyika Territ) leg. H. J. Schlieben, IL By J.
Micosraep. Notizblatt Bot. Gart. Berlin 11 646-687,
Dec. 13, 1932.

The majority of the species de

scribed as new or otherwise
treated are herbaceous plants,

but among the new trees and
shru bs may be mentioned Octoknema orientalis and 0.
arfzwz?f::e::.fij, the former a tree 26— 30 meters high, represent-
atives of a small genus regarded as fmm‘ma a separate family,
Octoknemataceae, related to the O!acac:':ae, the five other
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members of the genus occurring in Gabun, Kamerun, French
Guinea, and Sierra Leone; Erythroxylon Schiichenii, vernacu-
lar name Mtenene; Bersama gracilipes, Batsamon; Olinia
discolor, Kikimbiti.

Esquisse rapide de la végétation des bords lagunaires dans
la région de Grand Bassam et de Bingerville (Cote
d’Ivoire). By L. Hepin, Bulletin Mensuel de L' Agence
Economique d I'4. O. F. (Paris) 13: 139, 140: 211218,
251-255, July, Aug. 1932. :

A description, based upon the author’s personal studies at
Grand Bassam and Bingerville during 1929-31, of the flora
bordering the shallow brackish lagoons of the French }\-'nt{};
Coast. It is divided into two parts, the first dealing i!t'lnCipzlil._\-
with an examination of the various ecological factors ofl the
district and the vegetational response or ad;q_:tar;_m]al to't :h‘,:
factors, while the second is concerned more csplt?ui. igs‘:,:-‘th;
description of the anatomlczlll featu;es and peculiariti

ies whi ake up the lagoon flora. 1o
he “h'lCh 5 ot 1y of the vegetation fringing

In treating the ecological study g rin
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The vegetation of the shores of the lagoons and that of th,
afi';mmng associations are next dealt with at some le the
The flora of the lagoon banks is divided into the fo!lo!:g' -
species: exclusive (exc/usives), selective (électives), preférentlpl
(préférentes), and accidental (accessoires). By exclusive -
meant “‘species completely or almost completely confined t!s
one community.” ! Only one species, Ficus Goliath A. Ch %
is considered as worthy of this definition. §

Selective species are those “found most frequently in
certain community, but also, though rarely, in other cc!:m :
nities.” A larger number of species are enumerated in this clmu-
Among them it is interesting to find the following s e:'ss-
?(‘cm“rmg i tropical America: Ecastophyllum %’i'rfwﬁ::?
,;(_::ih: ‘iﬂﬁ_ sericeus, Drepanocarpus lunatus, and C'bfjr.ro:
_ Preferential species are those “present in several communi
ties more or less abundantly, but predominantly or \;n;l}:
better vitality in one certain community.” In the g’rca unc:]i
discussion they are represented chiefly by species that roe\;
0;1'__”1?. edge of the forest in situations of full sunlight sp%cie‘s
t a-.;f ,if;ﬁf swampy places and some species of the littoral zone.
;m;\:lf n'lfl,‘n;.ﬂ.l specics are “rare and accidental intruders from
another plant community.” In the lagoon association the
dn':l':ln'“ﬁ'tly intruders from the meso-hygrophilous forest. .
Smi ]:j:::iitéi?jg eco]hogica]‘ survey concludes with some ob-
i ?L:Cic;ni_g t el periods of flowering and seed fall in
larity uf'.clirlﬁatié L(:):SL n th? lagoon association. The regu-
most parts of the tropié;:oz:.lrfd‘ihib:eegvsg;eao?cl: o
to such conditions is dis d. I ; socd il puke
e e cussed. In most cases seed fall takes
e
_1he anatomical observations which ¢
1{?::;:;11 i\'l.l Hédin’s article are chieﬂ];rwcin:czt}ri(:isivitt};e aile; Q:ﬁ
i to chmatic periodicity, and more especially to lifg in

» Wet, isolated conditions. The wood anatomy of the

! This and

Plan
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£ the followin finiti
t Sociology (Eng, “angs.(}i,c:;‘l;;?ns are taken from J. Braun-Blanquet's
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tree species is only just referred to, but the anatomical char-
acteristics of the leaves of several species are described at
length. .No very definite conclusions are drawn from the
anatomical features, which in some cases are characteristic of
halophytes and in others of hygrophytes. |

The art:cie,’which does not p;‘ct("mi to be more than a rapid
survey, contains a number of interesting facts. One is im-
pressed by the similarity between the vegetation of the Ivory
Coast and that of similar coastal areas in other parts of the
tropics.— WILLIAM M. MeNEerLL, Commonwealth Fund Fellow,
Yale University.
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Empire timbers from home and overseas for building and
structural purposes. By |. R. CosGrove. FHorest Products
Research Leaflet No. 5, Princes Risborough, Aug. 1931.
Pp. 243 7% x 9}4. Price 1s. 3d.

“The object of this classification is to present in a form con-
venient for the use of architects, engineers and ot her designers
or timber users, a description of those Empire timbers of home
or oversea origin that are considered suitable for building and
structura] purpc:ses, with an imhr;tmlnn of the g!':ilic_c.-_wiwl'i
these are known) appropriate to the different uses; and in ad-
dition, to provide a means O dealing more rapidly \-&I.'..Tki_‘l'fl?::
inquiries reaching the Laboratory concerning the utiization
of Empire timbers on

a larger scale.”

ire timbers. By the Empire Marketing
32. Pp. 102; %4 X 93%4.
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auorzia coriacea Engl.
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was recently collected in Western Ashanti.
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ents of the upper story.

ot buttressed, but often is irregular and
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The bark is smoothish, green-black, about 4 mm. thick,
red-brown within and very bitter. Scrapings of the fresh bark
have a pungent peppery scent and are used by the natives to

cure earache. . -
The flowers appear in August-September in racemes from

the axils of the large, simple, long-petioled leaves. There are
no petals, but the stamens are numerous and conspicuous,
with the ovary borne on a long gynophore extending beypnd
the stamens. Immature fruit, probably from the previous
year’s flowering, was noted.

The wood is moderately soft, fine-textured, yellow-white
when fresh, with no color distinction between sapwood and
heartwood. The pores are in short, scattered rows, and the
parenchyma is in numerous, somewhat wavy, concentric
bands considerably wider than the rays.

Mansonta artissima A. Chev.

_ The timber of Mansonia altissima has recently awakened
interest in Europe as a possible substitute for American
Black \’valnult, and the Forest Products Research Laboratory
at Princes Risborough has carried out preliminary tests on
samples from Nigeria. This species is also found over a large
part of the Gold Coast forest area and is well known to the
natives as Pruno or Apruno.
) : i
. Prunois a tree of the deciduous forest type and is not found
rln the c:ir_ergrclen forest type in the southwest of the Colony
t 18 medium- i i -
e m-large, buttressed, with a clear straight bole and
rather compact crown of small hor;
never grows to the size of
but is found up to g feet in pirch - :
The bark is gt foe. o ™ &irth and 120 feet high.
furrowed m'(xr;it'gll\,’—):;(r}]wr;;:iotn F“‘”}g PR S“ghtly
ally old trees the 7
surface becomes rm‘jghis‘h The sht ]E f}JrrO‘_‘.s flrepen, and 4l
yellow when cut, bu rapidly “".":irn Ii soft, I-1.5 em. thick,
% . . i ) g brow
The timber is moderately hard and h ,“ gl ;
and of even texture, It i b it?*v}’, straight-prained,
h_aif-bur}ec} in soil hag resiatei e nd in a test bed exposed
18 months. When dry ir foats b :‘ml:c- attack and decay for
Bty when s Sl rl_.f (;1: e ‘Iogs are probably too
ction by floating.” The
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sapwood, which is upward of two inches in thickness, is white
and sharply defined. The heartwood is a deep brown when
fresh, but fades from exposure to the sun; water in which
chips of it are soaked soon becomes brown. The timber, which
is fairly fissile, is split into beams and used by the natives for
building.

The tree flowers in July-August and the fruits ripen in
October-January. From the limited information available it
appears easy to establish in plantations, as the seed ger-
minates well and the seedlings transplant successfully. Young
plants with their large soft leaves are very susceptible to
caterpillar attack, and mature trees are sometimes com-

pletely defoliated.

WAX YIELD OF THE CARNAUBA PALM
OF BRAZIL

By B. E. DaHLGREN
Field Museum of Natural History

On a recent visit to Ceard, the center of the Carnatfiba wax
industry of northeastern Brazil, some actual production
figures were obtained from the owner of a moderate-sized
Carnatba grove situated in the district of Fortaleza. These
figures cover the production in one particular locality and
only during those selected years, 1921, 1923, and 1931.
While they add little to existing general information about
yield, as summed up in the monograph of Antonio de Arruda
Camara and others (Ministerio da Agricultura, etc., Rio de
Janeiro, 1929), they are of interest as indicating in some
detail the variation in yield to be expected from time to
time with changes in pluviometric and other factors. Con-
cerning the latter no data are at hand that would warrant an
attempt at a definite correlation, nor would any be worth
while on so limited a scale. _ : '

The quantity of wax obtained from a given number of
leaves depends primarily, of course, on the quantity excreted
and present in the form of a surface covering on the unex-
panded leaves as well as on the young expanded leaves that
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are cut, but it depends also to a Fonsiderable extent on the
thoroughness with which the wax is removed and collected.
With the simple methods in use there is always an element
of loss that cannot be completely avoided. The leaves are
laid out in the open for several days to wilt and to dry par-
tially in order to loosen the wax film which is firmly adherent
to the surface of the fresh leaf. They are then gathered up
and transported to the spot where the next step in the opera-
tion takes place, viz., the slitting of the leaf and the beating.
This may be performed in the open, or more often in a closed
shed or room. In either case there is a certain loss of fine
powdery wax which, floating like dust on the air, is dissipated
by the shightest breeze. Even when a special building is used
for the beating, openings must be maintained for ventilation
and any draft carries out a stream of fine particles of wax.

At every step in the operation there is thus an opportunity
for some loss, which may be great or small according to weather
conditions and degree of care exercised. This loss, it is thought
by those familiar with the prevailing practices and conditions
of the Carna@iba industry, may at times amount to as much
as 24 per cent.

The figures in the accompanying table were derived from
data kindly furnished by Sr. Elpidio Lima of Barroso, at the
suggestion of Sr. Humberto Rodrigues de Andrade, federal
agricultural inspector in the State of Ceard. Being from a
single source, they show results obtained under presumably
rather uniform conditions of watchfulness and care. The loss
tactor may, therefore, be considered as constant and may be
disregarded as a cause of the variations in yield. '

_The total cuttings of the three years, 184,200 leaves,
yielded in all 1281 kg. of wax, corresponding to an average of
143.7 leaves per kilo of wax obtained, or an average wax
production of 6.9 grams per leaf. The highest yield during the
years in question was that of the third cutting in 1923, which
gave 10.9 grams per leaf. The lowest yield was that from the
expanded leaves of the first cutting in 1921 which yielded an
average of only 4.3 grams per leaf.

In the record for 1931 no distinction is made between
unexpanded and expanded leaves. The record of the other
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two years show that three times out of five the yield per leaf
from unexpanded leaves exceeded that from expanded
leaves, the average yield of unexpanded leaves a_lso bei'ng
somewhat greater, 6.28 grams per leaf in comparison with
5.75 grams for expanded. Owing to the greater number of
expanded leaves cut, the latter, in spite of a somewhat lower
yield per unit, furnished 54 per cent of the total quantity of
wax produced.

RESULTS OF TESTS ON CARNAUBA WAX PALM

1g21—Wet year

No. of kgs. of No. of leaves
Ry efcaves wax yielded per kg.
Cuttings —— i : :
Unex- | Ex- ‘ Unex- l Ex- Unex- | Ex-

Total | panded| panded| Av.

panded :pandcd‘ Total p:mdmil panded

100 o! 188.8 | 270.09 (212,

. c.o| 8,500 | 12,700/ 21,2001 45 55,0 o
1. Sept 35 L el 2 el asn | azm.t [1oads
2. Nov.. .| g,600 | 11,700| 21,300 51 585 9. 5| [E9a s
204 . §| 202
Total. . | | 42,500 209.5
! ~ : ———— _—
1g23—Average year
1 %ept| 10,300 | 19,400 29,7001 67 97.0 | 164.0 153 200.0 {181.0
2. Nov...| 8,900 | 6,808 15,700/ 53 §3.5 | 06,5 168.0 | 127.3 |147 5
3. Dec. .| 4,900 | 4,400 9,300 49 §2.5 | 101.5| 100.0 | 83.8 | 91.6
=3 700 | 272.0 l147.0
Total. . | _\4,,5‘9.‘ | 37
1931—Drier than average year
. T 370.¢ 127.0
1. Sept... AT 000 3529 ‘ S
2. Nov 40,000 33¢ :
: 330.0) i
Total. . 87,000| 7 | ]

—_—

Some of the figures, particularly those of the second and
third cuttings in 1923, might suggest that under certain
conditions an increase in the waxy covering may take plal:c
after the expansion of the leaf, though this is contrary to the
general observation that after expansion of the leaf there is a
gradual loss of wax so that the leaves left on the tree finally
cease to yield any, for which reason older leaves are not cut.
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SYSTEMATIC ANATOMY OF THE WOODS OF
THE MYRISTICACEAE !

By GeorGe A. GARRATT

Associate Professor of Forest Products, Yale University

The members of the Myristicaceae or Nutmeg family are
trees, or rarely shrubs, widely distributed in the American,
Asiatic, a:nd African Tropics. The timbers are of little or no
commercial importance at present and the family is best
known because the fruits of a single representative, Myristica

fragrans Houtt., are the chief source of the world’s supply of

nutmeg and mace.

Taxonomists disagree about the internal division and
arrangement of the plant group, and also in regard to the
position of the family in the natural system. The prcs‘vntl_:
ln?‘l:_‘ﬁ:,fllgatum was undertaken to determine to what extc;ﬁ a
;:;I:!:rlatud\ of the anatomy of the secondary xylem of the

yristicaceae might prove of value in clearing up the di
putable points concerning the internal org: il orhe
Sk e ganization of the
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The family is composed primarily of trees? which often are large a_nd
frequently aromatic. Leaves are alternate, entire, penninerved, often with
pellucid dots (resulting from secretory cells); stipules absent. Flowers small,
dioecious, apetalous, fascicled, corymbose or capitate. Calyx 3- (rarely 2-5-)
lobed, funnel-shaped to globose or saucer-shaped, lobes valvate. Male flower:
Stamens 2-30; filaments united into a column: anthers 2-celled, free or united
into a mass, dehiscing longitudinally; rudimentary ovary absent. Female
flower: Staminodes absent; ovary superior, sessile, 1-celled; stigma subsessile;
ovule 1, almost basal. Fruit fleshy, usually dehiscing by two valves. Seeds
erect, with a thin or fleshy, sometimes laciniate, often colored aril; endosperm
copious, replete with fat and often starch, mostly ruminate; embryo small;
cotyledons ascending or spreading, sometimes connate.

The trees are recognized chiefly by their habit, aromatic
leaves, small dicecious flowers, and seeds that often are rich
:n fat and conspicuously arillate. Most of them are also
characterized by a reddish sap (kino), which exudes from
wounds in the tree and also appears on the freshly cut wood.
Because of this feature many of the trees are known locally
under the native names for blood, such as “darah” in the
East Indies and “sangre” in Central and South America.
The fruits of all of the members of the family are nutmeg-like
in appearance, and though most of them have no aromatic
properties, virtually all are rich in fats, and in many regions
are the source of vegetable waxes and tallows utilized locally
for making soaps and candles and even for medicinal pur-
poses.

One of the characteristic anatomical features of the family
is the occurrence in various plant parts of specialized cells
containing a strongly astringent, tanniniferous substance,
which is aqueous or bright yellow in the living plant, but sub-
sequently takes on a distinctive red color on exposure to the
air. These structures, designated by Solereder (19o8) as *‘elon-
gated sacs” and by Warburg (1897) as “tubes” (Schlduche)
or “tube cells” (Schauchzellen), are found chiefly at the
margin of the pith and in the secondary bast, where they are
generally distinguished from the neighboring cells by their

3 The family has two shrubby representatives, Firola sessilis (A. DC))
Warb, and 7. subsessilis (Benth.) Warb., in the savanna region of Brazil.
Cooper and Record (1 g31) report the Liberian species, Pycnantbus Dinklages
Warb., as a woody climber, with a stout stem and often resembling a tree,
while according to Thiselton-Dyer (1913) this is a tree about 3o feet high,
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Jarger lumina, They have also been noted in other soft-celled
tissues of the vegetative and even the generative regions;
in the veins of the leaf (Solereder); the inflorescence axis,
the flower stalks, the pericarp, and the outer membrane of the
seed husk (Busse); in the cotyledons (Tschirch); even in the
perigone and the stamens (Hallstrom). These structures are
not to be confused with secretory cells, which occur in the
leaves of a large number of species (frequently giving rise to
pr]hu'ui dots), and are also found in the pith, bast, and
primary cortex. The secretory cells are spherical in shape,
;“”,n.jmg to Solereder, and their contents vary from semi-
fluid ;n some cases to solid, crystalline and doubly refractive
in others; the c of the contents is ; 1
1}; -1| rsi.. the color of the contents is usually yellowish or
I‘u]t 18 1,1 1?ulr may be deep brown or almost black at times
n addition t 2 elc X TR
Ve \;1 riln elongated sacs or tube cells cited by
e anc l‘“: urg, apparently related tube-like struc-
1:  , Pre surr_mb.y Joining the tube cells in the pith and bark
have been found running throuch occasion: - :
secondary xvlem of £ ugh occasional rays in the
,m- t_‘ y xylem of all of the specimens examined in this
vestigs . pop . P
s }{,it:.-n,{u_ these the term sanniniferous tubes has been
LFI ied. (¢ ch( Minute Anatomy and Plate I, 3.) So far as i
cnown, such tanniniferous tub: eIy g
ous tube s
any other familv, The bes do not occur in the wood of
1) amily. They are generally distingui
adjoining ray ]\1rench‘\'ma cells by th j»fmi_-’._'UISth frous thig
- = J = ] b W | 2 ”
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(Australian kino). It ordinarily forms small, angular, lustrous black frag-
ments, which crumble to a brown-red powder. Sadtler reports that it conrains
30 to 40 percent of a tannin (kinotannic acid), analogous to catechutannic
acid, together with phlobaphene; its important dye principals are kindin
(Cy, H,s Og) and its anhydride, kino-red (CoHy Oyy)- Schaer * investigated the
Kino in several Asiatic species of Myristica and found that it differed little
from Preracarpus Kino in its physical properties, and further that it corre-
sponded chemically with the latter in all important points. He found,
however, that the thickened fresh kino sap of Myristica can be easily dis-
tinguished from that of Preracarpus, in that the former contains distinctly
crystalline calcium salts (specific calcium tartrate), although in varying
amounts. The general similarity of the kinos obtained from different families
was also pointed out by Hooper.®

The significance of kino to the living plant is, like that of tannin, not
definitely known. Warburg, in support of his contention that kino is not
solely an excretion or a protective substance, cites a statement by Rumphius
(Herbarium Amboinense, 11, 1750) that the nutmeg loses vigor and is inferior
as a result of being notched or otherwise bled.

One of the earliest records of this kino is a note by Camello * that in his
time the substance was collected from a wild sort of nutmegin the Philippines
(probably Myristica Cumingii Warb.) and used as a kind of dragon’s blood.
The sap (kino) from several American species of the family has also been
used in the past as a blood-staunching (styptic) agent. The thickening char-
acteristic of the substance derived from an East African species (presumably
Cephalospbaera wsambarensis Warb.) is so pronounced that the tree 18
designated as “sealing wax tree.”

Economic Importance

Most of the Myristicaceae are essentially sapwood trees,
or form a heartwood that is not distinctive and is readily
deteriorated by insects and fungi. The outstanding charac-
teristics of this group of woods are their relative light weight
and softness and good working qualities. Despite their low
strength and lack of durability, many of them are used
locally for planks and door posts and other items of native
house construction, as well as for cheap furniture, household
atensils, and the like. They also find some application in
making boxes of various kinds, although the susceptibility of
the wood to insect attack tends to discourage this type of use.

s On o new kino in species of Myristica. Pharmaceutical Fournal, 1896.

Reported by Warburg (1897). :
& Agricultural Ledger, No. §, 1900. Reported by Warburg.
7 Ray's Historiae Plantarum, Supp. to Vol. 3, p: §8. London, 1704.
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On the other hand, several species have a distinct and
attractive heartwood that is fairly dense, strong, and glura?ule
and appears suitable for cabinet work, panelling, and interior
trim. Its uses, which so far have been entirely local, are for
better types of house construction and heavy carpentry in
general, for boat-building, and for furniture.

" Myristica fragrans Houtt. is indigenous to the Moluccas
(Spice Islands) where it has long been cultivated for its fruit,
of which the hard ruminated albumen is the nutmeg and the
aril is the mace of the spice industry. Capus (1930) states

that the Malay Archipelago exports about 1000 tons of

nutmeg and mace annually, Reunion, India, the Guianas, and
the Antilles also contribute to the supply.

The nutmeg has lost much of its vogue, especially in perfumery, since the
i8th century. It is still employed as an aromatic spice, but finds its widest
use in pharmacy, as a circulatory stimulant. The trade also recognizes what
15 known as the male nutmeg {muscade méle), a product of Myristica argentea
Warb. of New Guinea. This is a longer nut than the true nuEmcg and much
less esteemed, being lighter and less aromatic. The so-called :\I'lndag:tscnr
nutmeg is not related to the true nutmeg, being the fruit of Ravensara ars-
matica Sonnerar., of the family Lauraceae.

Eiu- true mace (Banda mace) of commerce also finds its chief use as a spice
and medicinal ingredient. Wiesner (1903) reports two other kinds of mace
namely New Guinea mace from M. argentea and Bombay mace from M',

’I_.m‘:., but says that only the first can be regarded as a serviceable
for the genuine. i
ording to Wiesner (1900) there are several tv
ed from the fruits of the Myristicaceae. The bes:
tmeg butter,”
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Warburg's classification, no genus is common t0 any two of
the three chief regions of distribution (America, Asia, and
Africa). Upwards of 250 species have I?et%p described, b\ far
the greatest number belonging to the Asiatic genera Myristica,
Horsfieidia, and Knema; the fourth Asiatic genus, ff?_wmmrrm:-
thera, is moderately well represented. Of the American genera,
Virola is the only one with a considerable num ber of species;
Iryanthera is very moderately represented, and only 2 few
species are known of Compsoneura, D:'a{)-m;tbem,ﬂand Osteo-
bloewm. The African genera Cepba/o.rpbr{nw, Coelocaryon,
Pycnantbus, Scyphacephalium, and Staudtia, and the two,
Brochoneura and Mauloutchia, that are limited to Madagas-
car, are all small, endemic groups. Ny
The southern limits of the family are set by one species In
northeast Australia (Queensland) and one in the Province of
Santa Catharina in southern Brazil, while the most northerly
extensions occur in Bengal and Silhet and in southern Mexico.
Warburg (1897) considers it noteworthy, from the point of
view of plant geography, that the Myristicaceae have not
been found in South China, Hainan, or Formosa, :md attrib-
utes their apparent absence in Upper Siam to imperfect
knowledge of the flora of that region. _ :
While the family is mostly confined to the ‘mainland in
Central America, South America, and Africa, it is well devel-
oped in the East Asian-Polynesian Islands. It is ;tbgpda_ntly
represented in the entire Malay Archipelago, the Philippines,
and Papua (New Guinea), and there are species in the Bis-
mark (New Britain) Archipelago, Solomon Islands, New
Hebrides, Fiji Islands, and in Tonga and _Sran_ma. _ :
In the Indian Ocean, members of the family are found in
Ceylon and the Andaman and Nicobar Islands, but not on the
coral Laccadive and Maldive Islands, nor on the Keeling
Islands. Several species are native to Madagascar, but none
has been reported from Mauritius, unm_on. or the Seychelle
Islands. In the West Indies the family is represented by a
single species that is widely distributed on the m;{ln]:u}d‘ _am‘l
appears in the Windward Islanc!s as far north as | ’Iill‘[Il"I]L?uL.
Warburg found that Wallace's Line, so named by Huxley
who, upon the basis of Wallace's work, regarded it as the line
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of separation between the Oriental and Australian biologic ' able to endure a dry climate, since two of its species, /. sessilis
regions, was of secondary importance in the geographical (A. DC.) Warb. and V. subsessilis (Benth.) Warb., are found

distribution of this family. All four of the Asiatic genera and i in the savanna region of Brazil (Provinces of Bahia and
even individual species, such as Horsfieldia irya (Gaertn,) I Matto Grosso); both are small and shrubby. Within the
Warb., Knema intermedia (Bl.) Warb., and K. laurina (Bl.) forest there are a number of species that live on relatively
Warb., overstep the line. East of Wallace’s Line, Horsfieldia dry subsoil; Warburg reports that in the Buitenzorg district

sy M ' of Java certain species of Knema, Horsfieldia, and Myristica
he natural range of the family does not include the ! seem to prefer the limestone rocks (Kalkfelsen) which rise in
strictly oceanic islands, far distant from the mainland. War- . the plains. However, the great majority prefer both dense
| forest shade and a moist subsoil, and accordingly are most

: l\}nrg attributes this fact to the lack of means for transporting |
the see For P (S e ¥ ™ . i
1e seeds across wide ocean expanses. The nut is too large to abundant in the lower story * of the more o less evergreen

and Knema decrease more than Myristica. |

Ii‘ﬂ‘:“}‘:!::fitfthr]r; ?nrds,l the embryo is perishable, the seed forests of the plains and lower mountain regions. :
. loatielt ]\vrimilnf: t;-{:‘;“fi : .t‘fJﬁ»‘wthst_and sea water_for a pro- - The usual hf:lght range is from 20 to 6o feet, but Warburg
: fibe 'to. the abudent »l}attu‘ ¢ gravity of :-hc_nut is too high cites as excePtlpnslSLlch trees as Cepbalosphacra usambarensis
' therelts'vio faast “ Baic content) to permit floating, and ‘Nfll“b., ﬂ:?_yﬂﬂ!fﬂ iners Bl., P_ycr;ambm mr’n'on“pbm’r;.f \\‘arlx,
oating device on the fruits.® Even local distri- Virola bicubyba (Schott) Warb., and V. ruguiosa Warb.,

bution is depende T : 4 :
yution 1§ dependent primarily upon birds large enough to which are sometimes 100 feet or taller. Among those less than
carry the seeds. L g - 3 : % 2

20 feet high are Virola venosa (Benth.) Warb., V. clonyata

' The Myristicaceae see : A SR
sl rnmii:i:\n: :ijl._setm unable to adapt themselves to var. punctata Warb., and Compsoneura debilis (A. DC.) Warb.
1 J MS anc -
e T‘Ift]l'rl‘l':linitt:lera].dc not extend beyond the Taxonomy of the Genera and Sections
amous regions of South India, Ceylon, References to the nutmeg t appear in th li
e O nu eg FEEeS ¢ car e earliest

and Java, or in the So :

: 4 OT | South American A .

o th can Andes. Instanc

reported at higher altitudes include D:'az'w;n;;es oF Srces botanical works dealing with the East Asian region, but it
'Yantbera otoba was not until 1742 that Linnaeus established the genus

H. & B.) Warb. found by Humbo
}"”:::} ’f: f?; .-‘-‘"\THI(‘S;’C{fc’f?fdJ‘j'fJ?.r Preii.r:%n\i'a?[in???d 135 Myristica. During the ensuing 63 years, other closely related
s r"{\‘:“‘ yer at 2600 feet in Cameroons: ani’wu'n'c genera were recognized, namely Virola in 1775, Knema in
;.’;rt.r\‘.;l':';:11q :,f}:} fmmd lj}f both Bernstein ar;d ";‘r;:r};};i‘:mm 1790, and Horsfieldia in 1805. Following the establishment of
Batian, “_;”h;;:eﬂt‘u 3800 feet on the Moluccan Isl:m%l ao:‘ the family Myristicaceae in 1810, the three last-named
1500 feet in the :er .*io discovered one species at a height of groups were recognized by some authorities as distinct
t5on et et :In;n Celebes and another between 3oogo od genera, while others subordinated them to the position of
genera -1/1-:'.-'5;,:,:-,. 35 :in)t’j of Sum_h:m-a; he considers the A an sections under the genus Myristica. I'he latter Stfll‘id was
thenisclioe B ll,w'n Torsfieldia the most capable of ad siatic taken by Hooker and Thomson (1855), although with some

The Moria icacf-r )rr:mp{‘ramres. apting reservations, as may be judged from their introduction to the
ki :(‘;L are not much more adaptable discussion relating to the Myristicaceae, in which they state:
IR e d. The American genus ¢ to drought “There are, no doubt, several very distinct genera among the

*Warburg cites the "70la seems best nutmegs, but the structure (especially that of the female

hallow
sugpests th T sceds of Horsfieldia ivy —
At is pert Sheldia irya as an exception and * Den Berger and Endert (1925) state that in the Dutch East Indies the

that this speci 1aps due to the floating abil:
B Species I € foating abiljyy : . : A . . ¢ [
and Malaces “‘hi:j: I'\ren nbi_r 0 becure a distgrihutl-n.‘ attained in this way representatives of the family usually belong to the middle story of the forest
: 18 exceptionally wide for the fn‘:!?l from Ceylon to Siam (crown height 25 to 35 meters) and have a diameter seldom more than 70
“ I ‘I -
b to 8o cm.
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flower) is so very little known, that the time has not yet
come for establishing these genera on a secure basis.”

The first comprehensive survey of the family was made by
De Candolle (1856), who grouped the approximately 80 to go
species then known into the following 13 sections of the single
genus Myristica:

Section 1z Eumyristica A, DC. Tropical Asia.
i 11: Caloneura A. DC. Asia, and one species in Brazil,
I11: #irela Aubl. (as genus). South America.
IV: Sycbnoneura A, DC. South America.
i V: Otoda A. DC. South America.
VIt Compsonenra A. DC. South America,
o VII: Gymnacrantbera A. DC, East Indies and Philippines,
" VI Horsfieldia Willd. (as genus), Asia,
IX: Dictyomenra A, DC. Madagascar.
b X: Iryantbera A. DC, South America,
it XI: frya Hook. f. & Th. Asin.
XIl: Pyrrbosa Blume, Asia,
X1I1: Knema Blume. Asia.

Bentham and Hooker (1880) also recognized but one genus
-]

.\{y:_v.r.cr:;;.;, but reduced De Candolle’s 13 sections to 7, dis
carding Dictyoneura and combini secti indicated
g Dicty ining other sections a
i g s indicated
Section 11 Eumyristica (Eumvyrici;
¢ aumyriitica (Eumyristics and Calonenra A. > i
_{one Australian sp ; -
11: Firola A. DC. America
HI: Pyrrbosa
IV: Gymnacranthera (G
ymnacranibera (Gymnacranthers 6 f
DO e G @era and Compsoneura A,
Otoba ( Sycbnonesra, Otg
g ica,
VE: Irya (Horsfieldia and
VIL: Knema Blume, Asig.

Bentham anc )
i um}} Im:!_ Hr.}nker\: classification was generally ac
it 1 1997, when Warburg publ; ek -
treatise firdins ‘burg published his ;
w;_-rulm-.:ﬂrl it}IlLI"W“h in which the 235 species ?l?tmllcndmg
assemob)ec A 2 3 + .
viously “"tl:}i{‘hI-n;U Ig q:gt:nct genera, includin :T:h nown
Sieldia: ,m",;]'],*’, £ ]f"'i’_\‘r‘mnm, Virola, Knemq ; d eﬂpm-
» @l additiona y dAn fors-
by Warburg ; genus, Cephalosphaey, p
Y Yvarburg in 1905, T} “acra, was recognized
definite 9°3: Uhese genera, outlined below s%mw a
3

geographical o : .
S groupin b . ek
and 7 African (and A-Iadagasfa,r)s. “Ing American, 4 Asiatic,

- V. -
va,and Iryanthera A. DC,), Amer-

IryaA. DC). Asia and Africa,

-
Wy
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A, American genera: .
Genus gI: Iryantbera Warb. (=sect. Iryanthera A, DC. and Gym-

nacrantbera Bth. quoad sp. amer.).

. 11: Ostespblocum Warb. (=sect. Caloneura
sp. amer.).

e ) I D}a}jya nthera Warb, (=sect, Oroba A. DC.). -

5 1V: Compsoneura Warb, (=sect. Compsoneura A. DC.).
Sect. 1: Eucompsoneura.
Sect. 2: Conipstele.

“  V: Virola Aubl.
o (=sect. Firola Endl.

Sect. 1: Oxyantbera Warb. s (e
Sect. 2: Amblyantbera Warb. jrd!)(‘.‘()_mm“ £

A. DC. quoad

B. Asiatic genera:
Genus 1: Knema Lour. (=sect. Knema BL). o

ks 11: Myristica L. (=sect. Euwmyristica Hook. f. and Th.;=
sect. Eumyristica and sect, Caloneura A. DC.).

“  111: GymnacrantheraWarb, (=secct.Gymnacrantbera A.DC.).

& 1V: Horsfieldia Willd.
Sect. 1: Pyrrbasa Bl. (=sect. Pyrrbosa Bl. pro parte).
Sect. 2: Irya Hook. f. & Th. (=sect. Irya Hook. f. &

Th.).
Sect. 3: Orthantbera Warb, (=sect. Pyrrbosa Bl. pro
parte and sect. Horsfieldia A. DC.).
C. African-Madagascar genera:
Genus 1: Manlowtchia Warh, (=scct. Mauloutchia Baill),

* 11: Brockoneura Warb. (=sect. Dictyoneura A. DC.).

* II: Cepbalospbaera Warb.

* 1V: Staudtia Warb.

“  V: Scypbocephalium Warb. (=scct. Irya Benth.—non

Hook. f. & Th.—quoad sp. afr. pro parte).
“ VI: Coelocaryon Warb.
“ VII: Pycnantbus Warb. (=sect. Irya Benth.—non Hook.
f. & Th.—quoad sp. afr. pro parte).

Engler and Prant] (1891) at first accepted De Candolle’s
classification, but later (1897) adopted Warburg’s subdivision
of the family. In connection with their changed point of view
they state, in effect, that the better knowledge of the vfumi]y
makes it possible to recognize a number of genera, which are
well separated from one another and not combined through
transitions; and that almost throughout these genera show
distinct differences, not only in flowers and inflorescence, but
in fruit and leaves as well. They also comment upon the fact
that the groups are very sharply defined geographically.

Later investigators of the Myristicaceae have been divided
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into two camps, namely, those who have accepted Warburg’s
classification 7 fato and those who more or less follow De
Candolle or Bentham and Hooker and consider that all of
the known species belong to the single genus Myristica, or at
Jeast to a much more restricted number of genera than War-
burg established. American and African workers are largely
of the first group, while many in the Asiatic field contend that,
for the species of that region at least, there is no justification
for recognizing more than the one genus, Myristica. Hutchin-
son (1926) evidently inclines toward Warburg's point of view,
although he does not definitely commit himself, merely citing
as examples of the family: “ Myristica, Pycnanthus, ete.”

In this investigation, Warburg’s classification has been
adhered to. This was done, not only because it seemed to be
the logical procedure, but also because of its convenience.
Almost all of the wood specimens in the Yale collections
had already been assigned to the genera established by War-
burg, and it was a simple problem to determine the appro-
priate genera for the small amount of unclassified material.

Notes on the Genera

In the following paragraphs are incorporated the salient
facts concerning the distribution, uses, and other features of
each of the 16 genera enumerated by Warburg. The genera
are treated alphabetically by regions. il i

AMERICAN GENERA
Compsoneura Warb. (Ber. Deutsch. Bot. Ges. 13:94. 18g%)

is a2 small genus, native to s i
genus, native to southern Mexico, C i
; : 0 entr:
and northern South America. ’ i
It is represent d b 1
¢ 18 represented by ¢ species. 4 of whi 2
tribution; the fifth, €. Spraces (A G| h\’:'h b is
and L.u-nrr;!] America and also in Rio Ne
Tepresentatives were aori
but \\'.nimrg (1847

Apparently localized in dis-
arb., is found in southern Mexico
e dgsign;;f;:i) 1?‘nirthc:-rr7 Br:w,il._'l'hc Mexican
) as Myristica mexicana Hemsl:,

) regarded this as syn :
{1599 AR Y ~ = & b onymao | .o
1922: 284) contends that further smd: wi“.l:‘:uus with C. Sprucei, Standley

Hant is 4 senarate soamsn. 71 obabl ; :

Lur';’”':: :"_‘lj.lrn.lc) species. The members of the gcn'\:l:t:l{:':rrhlu e
ssid to be st o o2 MtHOUER one species, C. debifs (A D) N, i
thicker than '1 ﬁné::_“;:mg a height of but 3 to 10 feet With‘ asngn s::r ‘ol's
or small tree, i Standley (lor. cit)) states that C. Sprucei is n shiflt}:
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The wood is variable from lig | soft |
medium light and soft ' and without distinctive co
easy to work and split, and evidently not durable.

Dialyanthera Warb. (Nov. Act. Acad. Nat. Cur: 68: 126.
1897) is a South and Central American genus, with but 4
known species, all trees.

Three species are very restricted in their known range, two occurring in
Panama and the other in the Peruvian Andes. The fourth species, D. otoba
(H. & B.) Warb., was originally reported from Cnlombi_n and eastern Peru,
and subsequently found in Panama. In its South American range it occurs
on the mountain slopes, at about 3000 feet above sea level, where it attains
a height of 40 to gofeet. According to Bonpland,!* attempts to plant the tree
on the tableland at Bogata were not successful.

The wood is light and soft and light reddish brown in color.
That of D. otoba is reported as used principally for ceiling
boards, and the seeds of the same species yield a fat which is
widely used in Colombia as a domestic remedy for cattle
parasites.

Iryanthera Warb. (Nov. Act. Acad. Nat. Cur. 68: 126.
1897), with 1o or more known species, is presumably confined
to the northern end of South America, ranging from Peru,
through Colombia and the Guianas, to northern Brazil. It
appears to be best represented in Peru and the Amazon region
of Brazil. The species are small to medium sized trees.

The wood is variable from light and soft to hard and heavy,
is easy to work, and for the most part takes a good finish. The
heartwood of some species has a distinctive and attractive
reddish color and offers possibilities as a cabinet wood. The
material is rather variable in strength and presumably in
durability, depending on the density of the wood and the
character of the infiltrated materials. Little information is
available as to the uses of the wood, but according to Pfeiffer
(1926: 164) that of L. Sagotiana (Benth.) Warb. is probably
suitable for cheap furniture, base boards, box boards (such
as cheap cigar boxes), etc.

1 The density and hardness classification used in this report is that sug-
ggested by Cooper and Record (1931: 129).
4 Reported by Warburg (1897).
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Osteophloeum Warb. (Nov. Act. Acad. Nat. Cur. 68: 127.
18¢7) is a monotypic genus, native to northern Brazil and
Peru. In the former region its reported habitat is the second-
ary forest, but little or no information is avatlabl? concern-
ing the character of the tree or its uses. The wood is medium
light and soft, and light brown in color.

Virola Aubl. (Pl. Guy. go4. 1775), with 34 or more known
species, has the widest range of all the American genera,
being distributed over most of northern South America and
virtually all of Central America.

18

The watershed of the Amazon River, especially the upper region, and the
Guianas are rich in species. Of the five species reported from Central America,
none extends into the southern continent; three of them are found in Panama
and one in British Honduras, while the other is distributed thronghout all of
Central America, from Panama to Guatemala and British Honduras. One
extends from Dutch Guiana through the Windward Islands as far north
as Martinique, The hot valleys of Colombia and Peru, lying toward Brazil,
possess a number of species, but only two extend toward sonthern Brazil,
The genus is only Sparsely represented in Bolivia and unknown in Chile and
Argentina.

The representatives of the genus are essentially small or large trees, some
of which arconly 12 to 20 feet high, while others attain a height of 100 feet
(};- ;:Ir;rtn‘“lrn\.:isrLi':s:;j:;i.;uB% Flh‘:" I\'.":L::t:rn 1}3:1-[_ of rhc_ savanna regi?n of
are sn.z'.lil chrilbs‘ C-c“rr‘li.n-‘ll"l:r.": ;;" ri:.r : ‘.nd- s SCoel S Sett ) WY irhy

: : |7 tTees of this genus are reported to be sapwood
er-:;. Record and Mell (rg24: 169) state that * there are apparently two
St s i (Rol) Wb, o lhongh hey i
e s Sl ; tu.l}-“rf}(! rr::'u':i‘nd the other has a red-
i istinctly a heartwood tree.” The same authors also
!ff::rl:yb;;-} {Slchqu C\{a:‘llrjh’;;‘rr;:u:]{L:];:]_rm_a:; Are recognized in the wood of 7,
sl el :sSm":.urd!wirh i ?si :::;111 br:T:im.; (iicﬁ nlréi_}" known whether such

. [east dgestiled arities in conditio
e e s of g, f
. R b s high?\:{ :::n;;;ujj ]:cﬁﬂ)-; th_ose 0{ V. Warburgis
ﬁ:lamc, being used for torches by g Jnd“ -l.ﬂt ‘furn readily with a luminous
sticks; those of 7. SUriNameniis vield | m“ 10 fasten them on the ends of
used in making candle “ el a valuable vegerahle wax or tallow,

S i ”“‘u-'.-' a
t0 Yield 68 per cent fag, " 1D SEEdS of V. cofifery A mcs reported
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strips of wood ripping out and exposing the sﬂvgr grain in
most unusual manner. For the most part the wopds are 8;’1—
dently low in durability and subject to d‘eterzorqt:{)ln Oy
various wood-boring insects; they are quite vanaue‘lln
strength, depending primarily on the density of the material.
The better quality of wood is adapted to higher class car-
pentry, joinery, certain types of furniture, and gcneral con-
struction. The inferior material supplies some lumber for
local use, especially light construction, but its utility is
limited by its low strength and lack of durability; it has some
use for coffins and boxes of varied kinds. Stevenson and Ste-
venson (1925) report the timber of /. panamensis (Hemsl.)
Warb. as exported from British Honduras to the United
States, mostly for the manufacture of veneer.!?

AstaTic GENERA

Gymnacranthera Warb. (Nov. Act. Acz}d. Na_t. Car. 68:
131. 1897), with 11 or more known species, is distributed from
southern India to New Guinea, with Borneo and the Malay
Peninsula as its chief centers.

In addition to these specifically designated regions, it has also been reported
from' the Moluccas and the Philippines. All species are medium-sized trees,
attatning heights of 6o feet or more, and occur in the evergreen forests of the
lowlands and lower mountain slopes up to an elevation of 2000 feer. Watt
(1908: 791) reports that the séeds.of G. canarica (King) Warb., designated by
him as M. canarica Bedd., contain half their weight of a fat, consisting
largely of myristicin, which is made into candles.

The wood is variable from medium light and soft to medium
hard and heavy. The heartwood is generally considered as
not clearly distinct from the light brown sapwood, but in one
of the available specimens of G. paniculata (A. DC.) Warb.
it has a distinctive deep chocolate brown color. The wood of
G. canarica is reported by Pearson and Brown (1g32: 815)
as easy to work and finishing to a good surface. It is moder-
ately durable under cover, but liable to attack by large
borers. While not used locally, in southern India, it is a fair
plank wood, somewhat similar, but superior, to those of the
tea-box and packing-case class.

*For further information regarding V. panamensic see Stevenson and
Stevenson (1g25) and Anonymous (1923).
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Horsfieldia Willd. (Spec. Plant. 4: 8_72. 180'5), }Vlth approxi-
mately 51 known species, is rather widely dls_trlbutcd in tl-m
most moist parts of the Asiatic Monsoon region, from India
to New Guinea and Micronesia (Japanese Mandate).

It is found, with 2 representative species, in the eastern Himalﬂ_\'a region 1
and extends through the western part of Burma and Siam into rlht: Malay
Peninsula, where it reaches its greatest multiplicity with 18 species, It ap-
pears in Java with 3 species, in the Moluccas with 10, and in Papua (New
Guinea) with 12; to the north it is rather sparsely represented in the Philip-
pines and Micronesia, The genus is not found in southern India, although 2
species are known in neighboring Ceylon. Many of the species are more or
less endemic, bur ane, H, irya (Gaertn.) Warb., extends throughout almost
the entire generic runge. The representatives of the genus are mostly medium-
sized trees, attaining a height of 43 to 70 feet, although a few are relatively
small and several grow to 100 feet or more.

Heyne (1927) reports the seeds of # number of species of Horsfieldia as
having a high proportion of fat, which has been used to some extent in mak-
ing candles; the natives of Aroe use the oil externally asa therapeutic heating
agency, The bark and leaves of H. glabra (BL) Warb, are used as “aromatica,”
espe ally for intestinal complaints; the bark and kino of H. valida (Miq.)
Warb. serve as a remedy against sprue. The mace of an undetermined species

‘.cl\i.« i fery red dye principle which the natives of Amboyna use on their
tecth. L

The wood is variable from rather light and soft to medium
hard and heavy. In most species the heartwood js apparently
not distinct from the lLight (usually somewhat reddish)
brown sapwood. In general the wood is not
tough and is susceptible to decay
;‘{Tﬁld;}_\-‘ and is rather easy to work, taking a moderately good
finish. From yarious sources it is reported that the material
is m:zls;un-u for building purposes because of its low durabil
Ity, although it is occasio ; i =
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i irecti ith ra sgularl
three regions. From there it extends in all directions, with rather reg y

decreasing numbers, although it is fuir]._v abundant in the I:‘]IIP(?}:;SQS;[’::;
16 spp.). It has no representatives in Ceylon and Papua @ t‘“;)‘_' i
but one in southern India and Formosa, the _l:zrlrcr species also being oo
the Philippines. This genus, like Horsficldia, 1s limited to the mos 3 mr' .
parts of the Asiatic Monsoon region. The species are small to more Dh'uh
medium-sized, occasionally large, trees. The seeds of many contain a rfg
proportion of fat, which has been used by the natives in some r(fgi(:'ns o:_
lamp oil, in making candles, etc. Heyne (1.;-:_7)_repfarrs r‘hat a dt'(;k.!{)}n -0,{
scrapings of the bark of K. palembanica (Miq.) Warb. is taken for bowe
trouble by the natives in the Dutch East Indies.

The wood is medium light and soft to about as often me-
dium hard and heavy, with a heartwood which is scarcely or
not at all distinguished from the light brown sapwood. It
is often of more than moderate strength, splits casily and
straight, and is easy to work, but is readily deteriorated by
decay and insects. It is not generally adaptable for building
purposes, on account of its insufficient durability, although
it has occasionally been reported as used by the natives in
various regions for light and temporary construction, cheap
furniture, and household utensils. It has been suggested by a
number of writers as a possible wood for boxes of various
types, such as tea and cigar boxes.

Myristica Linn. (Gen. Plant. 2: §24. 1742), the largest genus
of the family, has more than 80 species, widely distributed
from India to the Philippines, Australia and Polynesia.

It is the predominating genus insouthern India and Ceylon, but is com-
pletely lacking in the northern part of India and in Burma, It has but a
single representative in the Andaman Islands, but appears more abundantly
in the Malay Peninsula (10 species), the larger Sunda Islands (6 spp. in
Sumatra, 3in Java, and 7 in Borneo), and castern Malaysia (3 spp. in Celebes
and 6 in the Molucca Islands). It attains its greatest representation in the
Philippines (18 spp.) and New Guinea (33 spp.). Four species in the Fiji
Islands and two in Samoa and Tonga mark a gradual extinction of the Mon-
soon flora in the direction of the island projections from southeast Asia. The
two species occurring in Australin and the single one reported from the island
of Ponape in Micronesia (Japanese Mandate) represent other extremes of
distribution of both the genus and the family, While Myristica is essentially
an inhabitant of the more moist sections of the Monsoon region, some of
its species are able to withstand at least short dry periods; this is evidenced
by the occurrence of the genus in Queensland, Timor, Sumbawa, and Samoa,
Its representatives are all trees, some very large.
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The wood is variable from light and soft to medium hard
and heavy (mostly medium light and soft). The heartwood has
a characteristic dark reddish brown color in two specimens
(M. iners Bl, and M. litoralis Miq.), but usually is not very
distinct from the light brown sapwood. In general the wood
splits rather readily and straight, is easy to work and finishes
well, but is not strong. It is of low to moderate durability and
rather quickly deteriorated by insects. It is used to some ex-
tent locally for building purposes, despite its lack of resist-
ance to decay, and has some possibilities in the manufacture
of boxes of Various types.

22

ArricANy GENERA

Brochoneura Warb. (Nov. Act. Acad. Nat. Cur. 68: 128,
1597), with 3 or 4 known species of good-sized trees, is endemic
to Madagascar, although Warburg (1897) reports that B,

madagascariensis (Lam.) Warb. has been cultivated in
Mauritius.

St {] of one species, provisionally named B, Freneei Heckel, are said to
_\::d.i oil of matotra,” valued by the natives for the treatment of itch and
varous sores, and also réputed to destroy vermin, The women use i:‘far

An average tree vields abour Jo kilograms of seeds,

tracted approximately 234 [iters of oil

anont
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gian C o art. Berlin, gg.

_ "ibuted from Fren i
ongo. The foyy e ch Guines ¢, Gaboon and Bel-
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about 30 to 50 feet (C. Klainii Pierre) to 100 feet tall and 4
feet in diameter (C. aff. oxycarpum Stapf). They are found at
elevations ranging up to 1400 and 2600 feet.

The wood varies from light and soft to medium light and
soft and 1s easy to work. The heartwood often has a faint
reddish or yellowish tinge, but is not especially distinct from
the pale brown sapwood. The timber of the Liberian C. aff.
oxycarpum is reported by Cooper and Record (1931: 21) as
capable of taking a smooth finish and holding its place well
when put into use; it has little or no resistance to decay or to
insect attack, but is employed locally for canoes, planks, and
timbers. The fruits and leaves of this tree are sometimes used
medicinally to overcome abnormal drowsiness.

Mauloutchia Warb. (Nov. Act. Acad. Nat. Cur. 68: 128,
1897) is endemic to Madagascar. The single species, M.
Chapeliersi (Baill.) Warb., is said to be a small tree, but there
is little information available concerning it. Since there are no
specimens of the wood in the Yale collections, it is not con-
sidered in the later discussions of the woods of the family.

Pycnanthus Warb. (Ber. Deutsch. Bot. Ges. 13: 94. 1895) is
a widely distributed African genus, with § endemic species,
three of which are reported as imperfectly known.

For the most part it is confined to the west coast of Alrica, from French

Guinea to Angolo, but one species (F. Schweinfurtbii W I.il‘h. r. el
Congo Free State (South Central :\friclal] and one “‘r”:[?- !.. t-!!,“;‘l:
sphaerocarpa Stapf) is reporced by Thiselton-Dyer (1913) "‘;“;;““
Nile Land in East Africa. All are tall trees, with tifc exception of 7. :.n.-,r.,?r.:
Warb., which is reported as a tree about 30 f-:crl high by _I Imj'.cln.:n- [}‘_‘ er II'":U-'r;
¢it.) and Unwin (1920) and as a “woody climber, with 5;“).“' L:“:: i
resembling small tree” by Cooper and Record 1".""”_.“;u R ”‘w oo
most widely distributed species is P. &-,?mizr; (Hm[l._}‘\\l;a.r l.:“-! I.r‘t:wlv:m:_l ”
or 100 feet in height and 3 to 4 feet In d::_:rnctz:r, \\’III:LII :..wt r:li ,;‘T; N:g;{m;.
the evergreen forest, up to an altitude of 2400 fect in Br polamiba 15 veed

Cooper and Record (1g31) report that‘thu inner bar o i ) :d Wi.{.h A
by the natives for treating toothache, being n:::ccr-.wi‘d 'L" r'}l)]' });',—:H.:g;:; is
and then applied as a poultice, while the mﬂ“”md} ?"lr ;1 -qu] spread on
employed in treating leprosy, being rubbed over the 0d3 et
the Slccping mat of the patient, The seeds of the fOTI.“f-f’ 5!;}};(;;111;1 seed or
sold for their oil on the Liverpool market, under the n.umF :.“ s et
Kafu seed, Thiselton-Dyer (1913) states anle Ei‘uuds lL\I\‘al\.;-nt:‘l's they burn
great quantities (up to 72 per cent) of afat; according to Welwitse

native to the
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like tapers even when fresh, and for that reason are used locally for illumij.
na !‘mg PI.I.I'P‘JSCS.

The wood of Pyenanthus is medium light and soft, and gray-
ish brown in color. It is easy to work, finishes sn:toorhly, and
holds its place well in use. The material is not resistant to Sie-
cay or to insect attack, but is used by the natives for n::akmg
canoes, for light building purposes (planks, roof shingles,
etc.), and to some extent for boxes.

Scyphocephalium Warb. (Ber. Deutsch. Bot. Ges. 13: 84.
1895) is a West African genus, of 3 endemic species, two of
which are known to be large trees, sometimes 100 to 120
feet tall. They have been reported from southern Nigeria to
“.’\llt_mn.

There is little information available concerning either the
trees or the wood. The single wood specimen of 8. ochocoa
Warb. in the Yale collections is medium light and soft, and

light brown in color, with irregular chocolate brown to black
markings.

. Stal_ldtia \‘\_'arI\. (Noy. .~\‘ct. Acad. Nat. Cur, 68: 128, 1897)
is @ “!'.‘.‘_t African genus, with 4 endemic species, one of which
is ..rs.\._pa-.-.f.:crlyl k;lm“ n. Its members are trees, the better known
ii{]‘l;:n.t.f\'faf' .\\.Im' r;lmgf: UP 10 100 feet or more in height. The
i- 1:}’ 's apparently rather restricted in its distribution, ex-
tending a‘rlmn southern Nigeria to Portuguese Congo with the
tmperiectly known species, §. pror larb,,
: | c o, PCCIES, O, plerocarpa Warb,.  re
irom the Island of St. Thomas. : 5 > PR
Little is known abo . : [
Attle s about the wood of any of the 1
: NOwW y of the specie
.B.I_gr.zém.-r::__u,r Warb.,, although Unyin (1920) re BEE
sipitata Warb, ang o o8 e 1 )L ) r(lpnrts that of .
: )-and 4, erunensis Warb, as hard
e e ST inen and har
'_dhruiul.sh, respectively. This denotes a dist ct’ imil : i
with the materia] available in the Yale o i smn'anty
medium hard and heavy to hard a lahc oy tions, which .
a light orange red ¢, dark reddish }f‘lt €avy and possessed of
marked with g oiar i rown heartwood, a¢ times
b L sightly darkep Stripe. Méniaud (1.
that some trees fiurnigh more reddish vood tias ) S8
cartwood than others.

."\ccurding to Méni:
is rather difficylt to 1:IUd e d of 8., Jabonensis

is rather fissile, vw; i aithough It takes a be
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pression, and moderately tough and stiff. Tt seasons fairly
well, but is somewhat susceptible to shrinking and swelling in
service, making it desirable to quarter-saw the material and
to use it in narrow widths. The heartwood is said to be resist-
ant to decay and insect attack. Suggested uses include frames
and veneer for cabinet work and interior carpentry, heavy
carpentry, special framing, stairs, flooring, and carriage and
wagon building. Méniaud adds that the difficulties experienced
in r;lachining the wood have been one of the principal obstacles
to its becoming popular. It is employed by the natives of
Cameroon for making paddles and oars,

Description of the Woods of the Myristicaceae
MATERIAL

All of the wood specimens studied for this report are in the
collections of the Yale School of Forestry. Many of them were
contributed expressly for this investigation by members of
the International Association of Wood Anatomists.! There
are 165 specimens of mature secondary xylem, representing
82 species and 15 genera. No samples of the Madagascar genus
Mauloutchia were available.

The amount of material for the different genera is as follows:
Brockoneura Warb.—1 specimen of 1 species; 2 unassigned.
Cepbalosphaera Warb. (monotypic J—1 specimen.
Coelocaryon Warb.—g specimens of 2 species.

Compsoneura Warb.— specimens of 3 species.
Dialyantbera Warb.—4 specimens of 2 species.
Gymnacranthera Warb,—6 specimens of 4 specics. o
Horsfieldia Willd.—22 specimens of 12 species; 3 u-nt:'hvil‘vd .
Iryantbera Warb.—18§ specimens of 7 species; I unassigned.
Knema Lour.—28 specimens of 18 species. S
Myristica Linn.—1g specimens of 14 species; 1 unassig
‘ btedness to the following

“The writ ishes to acknowledge his '“rd" e B o oL
mcmb};rs o; t;: I‘:;(erna:iunﬂl Ass.uci:lti?ﬂ u'i ¥ood ‘1n:l't:}:5I-s:s; '?.Ti'lu:xc!-;
much of the material used in this investigation wis L; r-\lllll[ JI;AN tou.amn-‘. T,
Charg, Imperial Forestry Institute, Oxford, I'.?gl:;?c 'A C’Howmmu\‘. s
Comité National des Bois Coloniaux, Paris; Mr. o E. Discx, Forest Re-
Research Institute, Dehra Dun, India; Mr. glw,: Dr. H. H, Jaxssotus,
search Institute, Kepong, Federated Malay I.lta’r\‘;.ércn; S5 Taval Botsnic
Koloniaal Instituut, Amsterdam; Dr. C. hI TR T et
Gardens, Kew; and Mr. Luis J. Reves, Philippine
Munila,




I
|

TROPICAL WOODS No. 3

Ostecphlocum Warb. {ununqtypit}-—: specimens.
Pyenantbus Warb.—3 specimens of 1 species.
Seypbocepbalium Warb.—1 specimen. :
.\‘:.:::{'dn'a {\'arh.—~3 specimens of 1 species; 1 unassigned.
Virala Aubl—35 specimens of 14 species; 2 unassigned.

Macroscoric FEATURES

General properties. With few exceptions, the .“'°°d5 of the
family Myristicaceae are within the range of ]:ghF and soft
to medium hard and heavy, having a specific gravity (based
on thoroughly room-dry weight and volume) of 0.35 to 0.77
and a weight of 22 to 48 Ibs. per cu. ft.; ¥ some of the SECC"
mens of Staudtia gabonensis and Iryanthera tricornis are hard
and heavy, with a specific gravity ranging from 0.87 to 0.94
and a weight of §4 to §g lbs. per cu. ft.; one specimen of
Brockoneura (23625) had a specific gravity of r.o1 and a
weight of 63 Ibs. per cu. ft. The grain is predominantly
straight, although in some cases it tends to be more or less
interlocked; the texture is uniform and variable from fine to
.‘%Ul‘nt:\\'lldt COArse.

The sapwood is primarily light brown in color, with an often
pronounced grayish or pinkish cast. In many cases the heart-
wood 1s not particularly distinct, but in some of the available
specimens (Gymnacrantbera paniculata, Irvanthe
Myristica pro parte, ._\‘m:;(.‘};'f, and 1“':}'&-’{:’;1‘;:4 {;.:tt}))r::: 1?83:55:
preciably darker than the sapwood. varvi ? ' #
to chocolate brown. In the i"fhf L varying from deep red

rown. ighter colored material the pres-

ence of definite bands of parenchyma may give rise to more
Or less distinct and somewhat re kit h

‘disti $C reddish markings i
tudinal surfaces: nEb 2 rhe [c’ngl-

s the definite heartwood s
- rather fine, light to dark stri
parenchyma lines,

\\.!Tfl the

wood

pecimens sometimes

show a ping, independent of the
\-I-.,.L-;.Tﬁ}.".‘::nj}f e.\'ccp;ion of the deeply colored heart-
“Pecimens, the woods are of general ili

Al \-r_-l;u;..-h fiy \\'}'J;[:]TT_CHEiC faot have b‘ s durablht}’,
y roomdiy condison arie " e,

[he density and hard 1
. SILY and hardne Clagsifi i i
by Cooper and Record ll| e s

v A _ 931z 129}, which he
materia] § 2 . e A e
naterial in the same thoroughly air.dry in
Congideration, k o

“en computed from the deter-
Apply to material in the thor

mined 5

oughl

1 this study is that used
en because it applies to
on as the woods under
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being readily deteriorated by wood-destroying fungi when
used in contact with the ground; they are also subject to at-
tack by wood-boring insects. For the most part the material
is not strong and is relatively easy to split and to work with
tools. It saws readily and usually planes to a smooth surface
(in a few cases the fibers tend to pull out and the wood is
difficult to finish smoothly); some of the dark colored heart-
wood specimens take a beautiful finish. The wood holds its
shape well, except for some of the denser pieces, and has good
nailing characteristics.

Growth Rings ' present or absent. In majority of specimens
delimited by concentric lines of wood parenchyma, which may
be lighter than background and hence distinct to unaided eye,
or more or less reddish and barely visible. In ?Brochonenra sp.
(23626), Cephalosphaera, Horsfieldia canarioides (?) (23601),
and Virola (pro parte) occasional indefinite rings are noted,
being demarcated by darker (denser) lines or narrow bands,
formed by rows of flattened wood fibers. Growth rings are
indiscernible and apparently lacking in Coelocaryon oxycar-
pum, Dialyanthera, Horsfieldia canarioides (?) (23602), H.
oblongata, Myristica simiarunm, Pycnantbus, Staudtia gaoon-
ensis (pro parte), and Firola (pro parte).

Parenchyma not visible in the material L'itL’L’. above. In
the other available specimens occurs in concentric metatra-
cheal or terminal lines or bands, more or less distinct to thfv
unaided eye, depending on color contrast with [:;lt:kgmu_ui :
These lines are usually variable in frequency, but '“_”?1.-‘
numerous, two to several often being close r(.-;g:-rhur; in adc i
tion they occasionally anastomose and at t.mm:I;I ;m-.‘ fy:f;:l-
tinuous. Paratracheal parenchyma present in @il Speciiictioy
but not discernible without microscope.

Pores!” very few to moderately few,

certain periodicity of wood forma-

or at times moder-

1 Most of the woods examined shnf\f i lines of wood parenchyma
tion, due to the presence of concentric bands or line )

cells or of flattened (or otherwise modified) wood ﬁb;{&_\:’bﬁh i:’:_“::ﬂ:;u‘:’:

¢ss distinct from the ground mass of Ehc wood. Iq t. is i1 g

mﬂrkings are considered to be STOWth nng dppndariss llow the classification
17 he chignations of abundance and size of pores follow A58

Proposed by Chattaway (1932).
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buted. Small to moderate.

28

:ly rous, and well distri rate
2::::1 ::l?::a 11:\:- specimens very _«small to sm_a\l!, and va(r)lable
from fairly distinct to indisccrn}hie m‘unmded cyt;. ceur
singly or in radially flattened pairs; radial groups (I) 3focca-
sionally noted; in many specimens groups of 4 or § also oun_d.
In some cases solitary pores prcdnmmare, in others radial
pairs are more abundant, and in still others the two are
equally well represented.

Vessel lines straight, very fine to rather coarse, mostly
somewhat darker than background, and distinct but not con-
spicuous in sapwood; in heartwood often about same color as
ground mass and inconspicuous or barely discernible to
unaided eye.

Vessel contents. Light-colored, often lustrous tyloses occa-
sional to abundant in many specimens. Dark (red-brown)
gum deposits noted in some samples of Staudtia and Virola,
ranging from sparse to abundant.

Rays variable from indiscernible to fairly distinct to
1Im:t.u1:.-d eye (ml cross section (in some spccimC‘nS not very
distinct even with hand lens); somewhat lighter to a little
darker than background, predominantly fine, moderately
hht‘n"r;\l}:{\}rtrﬂg\;]]’;[}TU;N}:'{!IJ:, andd closely spaced (often less
eing more hu\r less shaipl?l;ei? inat‘oume‘S S?"L(‘What o
and pore groups. Uniformly low orLl n't:;}tl “1‘1'. _Iarg_er o
specimens somewhat darker than bar:’.k:a SLEUOH; )

t not conspicuous to naked {-\:-,3 (3 Ldgz)in‘( and dlSFmCt
sually somewhat fighter Sal 711.( :!l‘d]' eartwood pieces
" silver grain® about like that i "\I = 3un )3 neually pro e
character ﬂf ray 3 3 RPIL (.4“’"); hetcrogcneous
radjal .‘;L.EI'E—HL-(;- )15 ustially noted undes 10X lens on split
Squarish ir\rf-rj;ar‘tc:fls? dCO&fo:nesS of 'Uf‘rcn predominating
ginal cells. Mostly ot 0? n:;?-rﬁ:: lesfg d_rs_.np?tly upright mar-
Y€ on tangential sections ver # ul]vmblllry 5 ur!alded
darker thap hiiCkgrmmd-? : y' sma an‘d 1151']31“)( slightly

» 0 Scyphacephalium distinet black-

ish contents were noted
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Tanniniferous tubes'® visible in most specimens, appearing
under lens as fine dark lines running through occasional rays;
in a few cases discernible with the unaided eye; very sparse
to rather frequent in occurrence,

MiINUTE ANAToMmy 19

Vessels, as seen on cross section (pores), chiefly solitary or
in radial pairs; occasionally in 3's, sometimes in 4’s or ¢'s.
Isolated pores oval or ovoid; those in the groups decidedly
compressed (usually radially). lSizc and number variable,
the range being about as great in certain of the genera (es-
pecially the more abundantly represented ones) as it is
throughout the entire family. Solitary pores and pore groups
small to moderate-sized (based on tangential measurements);
in a few cases (Osteophlocum and Scypbocepbalinm) moderate-
sized to rather large, in others (Compsoncura, Iryanthera
Tessmannii, Knema laurina, and Virola pro parte) very
small to small. Groups usually slightly wider tangentially
than isolated pores, but decidedly more elongated radially.
Distribution fairly uniform, without definite pattern.
(See Plate I, 1, 2.) Very few to moderately few in number
(up to 10 solitary pores and pore groups per sq. mm.); in ;11-;
occasional specimen of Compsoneura, Ir_wm:bc:m, Knema, anc
Virola moderately numerous (up to 15 to I3 per sq. mm.).
Walls thin to rather thin (0.003 to ©0.00§ mm. wide); in
Staudtia often moderately thick (up to 0.007 mm.). "

Vessel members very short to extremely long, m“h‘il;\' very
long; commonly with short tips, occasionally FIDERE-d “‘;‘_}‘
rarely longer. Inclination of perforation plates |lrit:>’m‘ﬂh )
horizontal (rare) to very oblique, usually intermediate.

e [ RIRAL e ate,
I Hs term tanniniferous tube is applied in thlls study rf;_ l{:l:lrilfti:::ilr:s of
tube-|ike structures, found rarely to frequently A [h?‘ r:‘;'\b. il in ti:( following
Myristicaceae so far examined, These are descrthd I,n iy wrecisely similar
deseriptions of the minute anatomy. S0 ri-lr o lshkn:;:l‘d:trv xylem of any
structures have not been reported as occurrng in ¢ ft? ific dingnostic feature
other family, and for that reason they serve s a spec 8
for the Myristicaceae. (See Plate I, 3.)
"* The class designations applied throug
and size of the individual elements of the wood are t
way (1932).

hout this section to the ;tbu{\d:mcc
hose proposed by Chatta-
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i ariform, sometimes reticu-
i stly simple or scalart . .
Perforations mostly simp S Reiculate type predaiii

Jate or compound scalariform.? ; ar
in a numhér of specimens of Iryantbera. Scalariform type

found in all woods examined, though extremely Sl;? ]:nig:lr:;.
characteristic of Coclocaryon, Compsoneura }: .yb )
Gymnacranthera, Knema, Myristica, and Scyprocepbaiium,
o SRR edominant in Brockoneura, Cephalo-
Simple perforations: predominan N
sphacra, Horsfieldia, Osteophloeum, and Pycnanthus. g g
type consistently outstanding in all specimens of Iryanthera,
Staudtia, and Virola. Predominance of any one type (?f per-
foration not necessarily even a specific character‘. Reticulate
and compound scalariform pcrfo_rations (see F?g. 1: 1-8)
best developed in Iryantbera; the 10rmfer present in VIrtua_[Iy
all specimens examined, predominating in more than one-third
of them; the latter of rare to rather frequent occurrence.
Reticulate perforations rare in Knema (except K. glomerata)
and occasional in Dialyanthera. Bars of the scalariform per-
forations in a number of the other genera often so branched
as to form more or less reticulated scalariform perforations.
Compound scalariform openings infrequent in Dialyantbhera,
and rare to occasional in Knema and Myristica®

Scalariform perforations generally with 1 to 10 bars (see

30

* Compaund scalariform perforations have relativ
coarse main bars, with sets of fine secondary bars,
between them. (See Fig. 1:1-2.) P

ely few and moderately
ccong sometimes reticulations,
e o 1 erforations of this general type were found
;_r:f ,f':‘i.fl‘r‘::1bf. m;:*;c}m{z and figured h)'_ bnlcr{:der (1908: 493), while Thomson
& 1232 " Itlutw:u ! lem in Epacris coriaceq. Thomson states: “Careful exami-
ation of many vessels shows, however, that these [:ipparuntly compound
scalariform perfornt:nn:‘t] are really due to scalariform bars inclined at differ-
ent angles on the two sides of the wall. Frequently. the bars on one side are
;argu and farther apart than these on the other side Sometimes the finer
hars > traced ri Crog . it ; ;
c:’:;:?nhb( raced n’g'l‘zaim.mss the larger ones, but in other perforations they
SUROL Beso traced.” In the My :
show distinctly in Ves ki d }t‘ however, the secondary bars
ated by ration: 1 1
found to be definitely Superimposed on one.: macerations they are at rimes
IYPe in the contiguous member they T’ oPenings of the normal scalariform
EHOUs : ! fre 7 have - Tets
s irequently have 4 characteristic nee

like or reticulate #ppearance;
re they found across the

risticacea
sel members 1sol

bl and in no INstince we
a ]‘- 15 1 g by
i -::c J:tcr;armg_w note that the reticulite ang
',,',F.:w,:,. ,.[0;1 !ofmd in the Aftican Benera, althouph §
P]a.tcc.!_‘a_v the scalariform perforations branch IES
Shave a somewhay reticulate or compeound smi:

tompound scalariform
n Coelocaryon the bars
c‘h an extent thar the
riform appearance.
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LATES 1IN MYRISTICACEAE
251 (1) and [ryantbera
di. No. 8.—
ecial

y on P
Fic. 1.—Some Tvees or Vesser PERFORATI

’ . £ (oare

Nos. 1~ 5.—Compound scaiarlfql'm i ‘l,‘w;:_d, {;ﬁ:cm leptocla 0

leptoclada (2-5), Nes. 6-7.—Reticulate in 4,‘_;':,:{, Nos. g, 11, 12—5p

Reticulated scalariform in Iryanthera leptoc d Coelocaryan aff. oxycarpum

forms in Gymnacranthera paniculata (9) 3!1‘13_ oxyearpum. (No. 1, X255
(11, 12). No. 10.—Scalariform in Goelocaryant &l 0X

others, > 160,)
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; . Bars variable
Fig. 13 10), sometimes up to 20, rarely more. Bars v: 1
e ; of moderate width; occasionally
fi arse, mostly of mo ;
from fine to coarse, o 130, 11, 32)0%0
d or branched (Fig. 1: 9, 1T, 12),
f tly anastomosed or . ;
to frequently x Yate ot coIs
ing transitional to the reticula =
some cases appearing
ound scalariform types. :
P Intervascular pit-pairs® rather small to fairly large (mostly
’ 5 : angement
of moderate size), numerous, somewbat cruwdcgl, arr !’ég; 2
usually alternate, but rather definitely opposite in ¢ f 0-
sphaera, Coelocaryon, Gymnacranthbera (pro parte), an yans
thera (pro parte), and in some cases with a tendency to verti-
cal alignment. Border outlines irregularly rounded to oval,
or polygonal (3- to g-sided) where crowded; sometimes, as in
Gymnacrantbera  paniculata (22110), Iryanthera tricornis
(21053), and Knema intermedia (21683), elongated hori-
zontally and in more or less pronounced scalariform arrange-
ment. Apertures narrowly oval or lenticular to slit-like, mostly
horizontal, occasionally rather obliquely inclined, the aper-
ture in one pit of a pair appearing to be crossed with that in
the other; usually well included within border outline, but
sometimes, e.g., Gymnacranthera, Iryanthera macropbylla, and
Myristica guatteriagfolia, extending beyond and coalescing
into broken spiral or even scalariform striations.
_ \'."Sr“]'_"a}’ pit-pairs of two principal types: (a) Large and
EMI[ yhrl(-mngte‘j {occasionally somewhat oblique), more or
¢ss gash-like in appearance and often extending almost the
width: of the cross-field i a1 g
coniplet s-field in scalariform arrangement; borders
mplete some S =
£ 'PIcte, or sometimes covering only the ends or apparently
absent; border outlines elongate-oval b ALENTL
COfar : sate-oval to broadly elliptical,
sometimes flattened axially from o ;
erally conforming to o n crowding; apertures gen-
¥ co o 3 ;
Plate 1, 4) (3 EOF 4 El S]s; 16;Jpc.‘of the border outline, (See
3G ; a x
» Intervascular type; usually

numeroys Uft(':[] crow. l R i
: ) ded, arrange :
})UHIL‘I‘ [mr]'mt 2 ngc-d ﬂl)p(]SIt{“.']Y to ]n‘egujarly;

botder Or more 1 01
irj.___u]ar, apertures fully included, s]it—]ikz ol?f;::n lrregm%ﬂy
gt f rrow-lenticu-
b :‘\ {‘;:&:?c sense used in this re
it nu:mf;rf:i g:p in the main wall of anindividyz| cell
g ;o A PN one cell and jps complement in

Constitute 2 Dit-Dair. A vieat :
tneompletely hal?borcicrgg.'pmr may be simple, border ed,

32

)

POt 1s not an intercellular structure,

» with its external
the cell adjacent
half-bordered, or
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lar to broadly _oval and. horizontally inclined. The tw
together with intermediates, sometimes occ

Vessel-parenchyma pit-pairs of the same t
ray; the larger pits (radial section) shorter a
apertures, but tendlpg to scalariform arran
pits (tangential section) very abundant, ¢
type, although usually somewhat larger.

Tyloses sparsely to very abundantly developed; mostly
thin-walled, more or less irregular, and brownish; sometimes
more regular and thicker-walled, occasionally definitely
sclerosed and distinctly pitted, eg., Iryanthera paraensis
(22078), 1. tricornis (21328), Staudtia gahonensis (4904),
Gymnacranthera canarica (22127), G. paniculata (5698) (see
Plate I, 6), and Myristica iners (22165).% Sparse to rather
abundant deposits of yellowish, light brown, or dark (often
reddish) brown deposits present in a number of heartwood
specimens.

33
| 0 types,
ur in same cell,
Ypesas the vessel-
nd with narrower
gement; the small
f the intervascular

Wood fibers (cross section) comprising half to consider-
ately more of ground mass of the wood; squarish to somewhat
flattened radially, occasionally irregularly rounded or ova‘l;
arranged in definite radial rows between the often closely
spaced rays; walls generally rather thin to very thin, although
moderately thick in most pieces of Zryanthera and thick to
very thick, with cell lumen sometimes almost closed, in Bro-
choneura sp. and Staudtia.

At times there is evidence of a rather indistinct and indefinite ﬂ‘_‘lu}c-m:;{f
of narrow zones of fibers in contact with the m_cr:!trachcal u'r :rmjmm-.:p 1:'1”3
of wood parenchyma. In 2Brochoneura sp. (23626), Crpi""f-"i'f"l’“i_l"‘:-iml:‘: mh
thus (15211), Horsfieldia canarioides (?) (23601 ) . EH?H%H{;.;‘ ‘{?n'l‘rc'lch\'m:i
the specimens of Firols investigated (all of which mdL\a: Ulli‘cil Sl
bands) growth rings are delimited by narrow bands of T’&T}-\g::r w;l'l"-.-d than
or less indefinitely fattened radially and often ITmm? 7 I. ‘[J;Lr red. (Sec Plate
the normal cells; in #. moilissima these fibers are :s",ghr ; -m!::'r%- la mollissima,

y 1) In Horsfieldia canarivides (2) (23601), . vbw,{g‘l;msn s J';rc comprised
and Y. officinalis these bands demarcating the growth rings ¢

e tead orp stone celly
# Record (1ga5) reports the occurrence of si n-]-d“r‘“'.I'L-m:;i‘lyool' Sesaly
tyloses in various species of Piratinerd and the “sa g“:ziligan sassafras) and
Bm“-”“‘”'; of the Moraceae; Mespslodaphne Sp- ; 3 borea Mutis, of the
Em:‘deroxy{gn Zwagerii T, & i3 of the Lauraceac; P""“_ ‘g’o " from Venezuela.

"Phorbiaceae; and an unidentified wood, called " guayabo,
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o , ‘ hil ioial
isti dial section), while occasions
primarily of septate wood fibers (distinct on : 1': S e

wood parenchyma cells are also Pf’tfrfﬂ‘i e cells are more or less ocea-

1), and Virola venezuelensis (6823) septa h ring boundaries
: S“1 «mong the fattened non-septate fibers at the growth g ?
sional among

i it pails i . of the other woods so
and it is likely that a similar condition prevails in some of
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ends; occasionally with bifurcated,
wise malformed ends.

[

3

bent, serrated, or other-

Wood parenchynyl moderately developed in the great
majority of the specimens examined, being (4) ntetatragfl)L- 1
marked. b v aB or terminal, (4) paratracheal, and (¢) diffuse: tlvpc "rll.'lb“ =

Fiber pits almost exclusively in radial walls; usually abun- in ?Brochoneura sp. (23626), Coelocaryon oxyarpm S
dant &fm}v in Staudtia); more or less inconspicuously bordered Ct’Pba.’aJPb“c‘m, Dialyanthera, Horsficldia L';‘J.?Jm‘ﬁ';};; ?-1-\;[

g /9. V2 e s S i - nides (2), H.
(simple or very inconspicuously bordered in Firola) ;apertures oblongata, Myristica simiarum, Pycnanth; '

. . 1 : ¢Sy Staudiia vabon

H . ’ ec 5 . » 4 ) Eaoan-
slit-like, vertical to somewhat oblique, Fl'ghtj" lt?'gdi;ffnff ensis (19408), and .V:ra/a. (with possible rare exceptions),

exceeding the small to very small and frequently 1 3 Metatracheal or terminal parenchyma distinct on both

rounded border outlines. Fiber-ray pits similar to fiber pits, cross and radial sections; bands usually numer

: : s and irregu-
but somewhat more numerous and sometimes with larger and dirregu

A larly spaced; occasionally 2 or 3 bands close together and at
T . : e times branched or even discontinuous. Bands are 1 to g, mostly
: 2 K 5 S : ' \‘ b a S ve il . p 73 s .
Septate fibers present, though sometimes sparsely de 2 to 4, cells wide, though of 12 or more cells wide where two

oped; occasionally dl§ﬂ;:€t on c]ross scclt]mn; localgzeddm the bands run together. Individual cells squarish to somewhat
rediate vicinity sually most a : x : : :
";lm ﬁu;fr!t‘}:Ll?1t}‘fJ,t : l‘h\ essels [_“'w. a]\h(;t {::lna?)l:f :;'1 radially flattened, disposed in definite radial rows directly
the racial Sides), EXCEpL Where in termnal DANGSINS SRR aligned with the rows of wood fibers. (See Plate I, 2.) Wil

?"Pm ‘hhm-‘i PREIRS SL,:\__era! [}\cr ﬁh}:‘r, cmmn]on]y lined W1t]} Paratracheal ParenchYma usually as uniseriate vascular
Jwnisn deposits, giving the : eral « E i : s -
TOWRIS CEPOsIts, Elving them the general appeatanceso sheaths almost invariably interrupted by the rays, which

horizontal resin plates. : . 3
Non-s ptate \ch- 1 fibers containing deposi lly ligh contact one or both sides of the vessels, and also at times by
INOn-septate wood nbers containing deposits : n .
taticBrown’ LN e CEPOSIE, I isolated wood fibers, or small groups of fibers.

to dark brown, but sometimes yellow, green, or red, forming

r‘.-u_h-;-r heavy horizontal plates or more or less completely _Such interruptions of the vascular sheaths are ncarly always on

filling the lumina, fairly common in § i sides, with the result that the distincrive development of parer

sionally nccurﬁn"‘ in ("\.';r".a 7 n- T}}m . :;m{ s s only 9ctes seen in cross section) is normally at the tangential ends of the

i - . R T ¥ IEY AHIBET, o 4 % _ = % 7

Knema, Myristica. a ;'1__--‘ ; antvera, Horsfieldia, Iryantbera, groups, where it may be 2, or at times even 3, cells thick. In most ¢

y BLYTASHCAy 2N ¥ 1r0ig. mens examined, one cell (at times two) at the extreme tangential i

Pores is often distinctive, being relatively large and inclined to

In outline, in contrast to the other cells which are more or less irreguiari
flattened,

.

b I:-“:qi-slmfmm of Virdla sebifera (g301) a series of trabeculae (Sanio's
i{ e were ated on cross section, traversing long radial series of fibers
SPproximately 6o contiguous cells being involved ) These cross bars are

variable from rather thin t 1 i
Athes thin to quite thick, in the | bei as wi

- . g M § 4 :1 - >

as the combined thickness of adjoining fiber “-1;1?? cte betng SLNARNER

Diffuse parenchyma present as occasional isolated cells,

aEAdl I except | S ki ‘scontinuous metatracheal
Isolated fibers (macerated Pt in the vicinity of the disc

range of very short tg | ) enal) mostly within the bands, there tending to be more abundant and even assuming
in r?mlim-, tiip::ring gt?ad(::ﬁf r?m!" very long; fairly regular a broken tangential arrangement. )
enlarged median F;U;tirjz1slm)f m]m indefinite and somewhat In those specimens in which growth rings are dclimif;d by aL!?t‘l::l:b:r‘:]
S ALY Arly sharp (sometimes blunt) “& Horsfieldia canarioides (2) (23601), H- oblongata, Virola molbisime, o0

EEN e : oo ant at such points;
e e \— A lficinalis, diffuse parenchyma is somewhat T'b“"f.fth the bunds of fat-
*This fearure is . Ceasj gsociation wi

. onal jsel lso found in a : g
without wil il solated cells are also fou ith rings dre so
because of iy taxonomic signifi g tened : imens whose growt g
8 TAre occurrende in dio gmificance, being of jn el normal fibers in some of the speciment
¢in d““m}'ltdclnuus Blana g terest solely eMarcated.

" ; . therwise sug-
N Knema Alvarezii enlarged cells, devoid of contents but o
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foi sonally noted®  (See Plate 11, 9.) In Gympa.
gcstl\-:e o G-II ri}:sz:u'l r:;j:)ns:?-:x of the parenchyma cells are disfmcﬁ_ly
o ;."-mrr' ;1 ;fz-“-n being thickened to such an extent that the cavities
Si-!crflscdi ‘Lht{ .“:;i:mim;:d, Light (at times yellowish) to dark (often reddish),
.I‘;p;.w‘;n::ﬂ-:é;i :;5 are found in the wood parenchyma cells in many gpe_cimfg s
In most {‘!.‘lsr.'s they are rather sparsely d{:\’clnpcd-‘ partially filling the it
ner concentrated at the end walls, butat times they more or less com.-
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or being
pletely fill the cells,

Rays (on cross section) rather well distributed (1 to 2,
mostly 2 to g, fiber rows, or from somewhat less to somewhat
more than an average pore’s width, apart); almost invari-
ably contacting the solitary pores and the pore groups on
at least one side, and often on both; at times rather shar ly
bent in contact with the larger pores, with a resultant def;t);r—
mation of the cells of contact. Individual cells in the uniseri-
ate portions generally rather coarse, being more or less rec-
tangular in outline and usually variable from squarish to
moderately elongated radially; those in the wider portions of
the rays in most specimens relatively narrow and moderately
to rather decidedly elongated radially. Rays not enlarged in
the metatracheal parenchyma bands, but in some cases
showing individual cells shortened. o~
[_R;i_"-“' (tangential section) numerous to very numerous (6 to
T e o e
A o o vy vt ol
fused rays rather |nw"a;pr£-{lnm'm.;) t(f‘? (O.Ct:a:s;onal ver!:lca.uy.ﬂ
or only locally triseriate. ir'; some n ) I:imsel'-]ate af}d blsc”ate
cells), .85 1n }’\'('ismfri’»;;J .\:!aua'!'mses EEmtEIY wider (g .to 6
[I{""r".m.';_'-f""""'-flj‘ and ¢ K‘L';i.‘si:'_rl"l:t] § “ec'm Fp.m paree) Ca.m? sa'nﬂ{r_ﬂ‘
and Virola, Biseriate and wl;{gr I.m.Lm of Har.:ﬁe&?m, Knema_,
rather long unisetiate tips .I;_t h{}-s Cnmmoni_y with short 9

; ) asiunall‘v t(m]} - both apices; Do ot

Individual cells ”!'“"i‘?cri;it.o ':“qllf?ntl}'. fu?zed vertically.
wider rays rathey coarse 2 i - rays and uniseriate portions of
line; usually ('halrac:e;iqri”_‘um‘)w or.less rectangular in out-
clongated axally (in oéca&} 0 iSQuan‘sh to very moderately
EIERCd); apical colly gariny s PECimens rather decidedly
domgated axially (moderqqege s oM slightly to decidedly
T P derately 5o in most cases) and from
"‘)risli.cucvm::wuli l:‘ul}§ ¢ found jp the rays of (b '

cods, See descril)lion of ra)'s.)s s e several EtEr

times three rays oce
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rather blunt to sharp-pointed. Cells in the biseriate and wider
portions of the rays relatively small and trregularly rounded
or oval (seldom noticeably elongated axially) to somewhat

polygonal.

The two size classes (uniseriate and biseriate) vary in relative abundance
in the different genera and to some extent even within the same species; in a
few cases one or the other type of ray may be almost entirely lacking, but in
general both are well represented. In most specimens the entirely uniseriate
rays attain a maximum height of 10 to 26 cells, while those with occasional
paired cells are usually somewhat higher (maximum up to 15 to 30 cells for
the most part); in some samples in which these rays are very predominant,
however, the strictly uniseriate ones may be 25 to 40 cells or more in height,
and those with occasional paired cells up to 35 to 7o cells. The biseriate or
wider rays are sometimes relatively short (maximum of 20 cells). but generally
attain heights of 30 to 60 cells (rarely more); the uniseriate tips usually do
not exceed 1o to 15 cells in/length (maximum noted, 46 cells); in some cases
the vertically-fused rays are no higher than the normal biseriate and wider
ones, but more often they are made up of a somewhat greater number of
cells (prevailing maximums 35 to 70 cells; in one specimen up to 115 cells).

Rays (on radial section) usually distinctly heterogeneous,
with one row (occasionally two or even more) of squarish to
decidedly upright (mostly moderately elongated) cells on the
upper and lower margins; interior cells of uniseriate rays .ﬁ:nd
uniseriate portions of wider rays usually rather coarse, being
characteristically squarish or at times more or less upright;
cells of biseriate and wider portions more or less distinctly
procumbent, although mostly relatively short. Rays weakly
heterogeneous or even homogcneo_us in a few cases 1.-’1-1_vr:.rm_ra
and Virola, pro parte), with marginal cells, as well as those in
uniseriate portions, varying from squarish to slightly procum-
bent and those in biseriate and wider ]mrncmsvdmmctly

rocumbent. Many ray cells distinctly sclerosed * in heart-
wood of Gymnacranthera paniculata ( 5698). (See Plate .I, 5.)

Licht to dark brown deposits (in some cases yellow, green,
red, or almost black) either more or less completely hI]‘m% t!"lc
ray cells or tending to line the walls or to be mmmrmltfd 4§
the ends. Crystals abundantly developed in a num I o
specimens of Iryanthera and 1n Horsfieldia canarioides(?).

ma cells have been noted by Record and Mell (1924)
Pirarinera guianensis Aubl,

# Sclerosed parenchy zboon ate
i s of Brosimum paraense Hub .
:;:dth;cr;}éured by Wiesnef{:gog: gob) in the latter species.




38 i

Oil cells occasionally to commor_‘al}" found mba: few %P;:;mi}s
(Knema Aloarexii, Myristica elliptica, M. JP‘J;EJr Y, S
;:.-“:.-'r--:-:'mfm"ia, Virola merendonis pro parte, and V. panamen-
§is pro parte). : -

Chese dist oed cells are devoid of contents, except in A_l. r!!lpt_;;g
g e cop e e they are usually filled with a greenish yellow

} ;f]n_;.-.\u'nlsu1‘>7;:r:cg-_ As seen in tangential view, they are mostly
ted to the uniseriate portions of the rays; in Knema Alvarezii they are
pr y apical, but in the other specimens are largely confined to the in-
terior uniseriate sections. In radial view they are seen to be isolated fromone
frequently found fairly close together in'the
¢ Plate I1, 7 and 8.)

another, although seve

e radial row of cells, (Se

Tanniniferous tubes (thin-walled, tube-like structures,
associated with the rays) present in all specimens, although

apparently very rare in a few cases; E*.Spt‘ti:i”}-‘ distinct on
radial section, as a rule, because of their usually characteristie
yellowish to reddish-brown contents, their apparent absence
of end walls, their relatively thin lateral walls, and the abs
sence of pits, either into the adjoining rav cells or the wood
fibers. (See Plate I, 3 : bal ]

3ot

nd biseriate (and wider) portions of
ily not more than one such tube tn a
three, are found and, in rare in-

Scen on tangential section, the
» Appearing as triangles be-
y 1TI‘Thc uniseriate ﬁor:iom

sition of normal ray cells,
¢lis in the wider portions of the

Identification of the Woods

As an aid to the identification of the WO 1sti
o che lowing artificial key has beon presces ) e
m!‘mmi.!;::[.]f:'h:'c a{nd. microscopic f::".tures. While i::x som;g:
LL_-W,—mina;},;nir::ii}? Separation are distincet enough to permit
are others where sp s ks gree of certainty there
R segregation is _doqbttui, Particular] : if th

;O orgin of the material is unknown \’(\’it:!:i;l Eh:

g!‘.’!lus it 1'11(_'1"' IS 381 i 1 £ »
& b, ;,‘05511)]{3' to Ed&ntlfy th i T
- ﬂif‘ﬁ‘l’(‘:!‘l ¢ | F

the wood alone,
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ArtrFiciat Key 1o THE GENERA

L. Vessel perforations predominantly to almost exclusively simple; ¥
reticulate and compound scalariform perforations apparently absent,

A. Growth rings demarcated by distinct wood parenchyma bands?*
Rays uniseriate and biseriate; at times 3- and 4-seriate in Horsfieldia
and Sraudtia,

1. Heartwood orange-red to dark reddish brown; very distinct
from sapwood. Sp. gr. (thoroughly room-dry) ©.73 to 0.94.

Staudtia (West Africa).

2. Heartwood not distinct from light-colored sapwood. Sp. gr.

seldom more than 0.64 (maximums noted, 0.74 in Horsfieldia

and 1.0t in Brackoneura). ..........ovievins... Brockoneura

(Madagascar); Horsfieldia (Asia); Osteopbloeum (America),

B. Growth rings delimited by flattened wood fibers or entirely lacking.®
Sp. gr. 0.35 to 0.69, mostly 0,46 to ©.63. Color of heartwood not
distinctive, except for occasional dark reddish brown specimens of
Firola.

1. Rays commonly 3- to 6-seriate. Growth rings absent,
Pycnanthus (Africa).
2. Rays predominantly uniseriate and biseriate, :
a. Growth rings delimited by flattened wood fibers. Rays
seldom locally triseriate. . C]r_oi'm'u_fpiu.'r.:r.-: (East .-\rr.lca.;.
b. Growth rings delimited by Hattened fibers or entirely
lacking. Rays at times definitely triseriate and in some

cases locally 4- to g-seriate..........Firola (Amenca).

IL. Vessel perforations predominantly to exclusively scalariform ¥ or pr
dominantly reticulate in some specimens of Ir_\-.;.'r.rb?r.iil. Sp. gr. 033 nu
©0.89; mostly within limits 0(0._43 to O‘T:.'Hcimw‘?‘)d-:‘;:l't‘-llH-I?ld-lTIT‘[i\-rfr'lI‘
sapwood. Rays mostly uniseriate and biscriate (occasional .I\-.‘U_Ln.l iy
seriate); at times definitely triseriate and locally 4- or §-senate in Lomp-
soneura, Knema, and Virola,

(or pre-

study, designated as Staudtia gabonensis, 1s

a7 1 used in this : S L
Oric speimen nantly scalariform perforations (8o per cent

characterized by very predomi
OFfﬁt?’l};afa the simple and scalariform perforations vary rather ut-tz]xi;n :in
- " - “en - et
abundance in different specimens (90 per l:cné !:'“d‘i.j'i\-'u} ?;:d;';;:i; Zm gl
i 18 sli to very decidedly I
form), The simple type is slightly

majority of specimens. B i ko iy -
A imens of Horsfieldia iy R 0 Vit
b:s In occaslort}::]ﬁspccl;’nay be delimited by ﬂ:_tttmcd W m'l. th ri,. o‘: t_;‘l,:;_;lgts
‘ 3:’:“’:‘2, Sfofl’bl tl?:?ts certain specimens of ¥irola may possess ;:r:;t g
h'lclht :-fnds:;;cated by terminal parenchymi, budt this can no
b/ . . 5 rb
nitely established with the material available for study
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> ini f wood parenchyma.®

A, Growth rings delimited by definite bands of wood p 3
. ettaras lusively scalariform or nearly soj num-
. Vessel perforations exclusively r
I ber of ijurs chiefly within range of 1 to 6, exceptin Compsoneura
: ) ssonenra (America); Gymnacran-

with usually § to g bars. Co_!!!, 3 : Taat Afriea
thera, Kniema, Myristica (Asia); Seyphocepbalium (West Africa).

2, Vessel perforations fre(}ucn_t]}' simple (Coelocaryon) or dis-
inctly reticulate (fryantbera). . .
tlni;'_r‘]t%‘r;lplc pcrﬂ)ra‘:itms rare; rcrlcul:f‘r‘c type occaszon:}l u;

predominant and mm;mut}c} scalariform rare to OCCIaSio?ah
in most Specimens; scalariform perfor{mons most‘)’ Wit

more than 2 bars. Intervascular pits predomma‘nt]y
alteemial, o 2o L D Iryantbera (America).

. Simple perforations more or less common (11? to 40 per

cent of tatal)s reticulate and compound scalariform types

entirely lacking; scalariform pr:rfor:ttions usually with 1
or 2 bars. Intervascular pits mostly distinetly opposite

Coelocaryon (West Africa).

B. Growth ringsdelimited by fattened wood fibers or entirely lacking

1. Vessel perforations almost exclusively scalariform, usually
with 4 to 8 bars; simple perforations entirely lacking. Growth
rings absent (except for rare, apparently pathological, paren-
chyma bands). Rays not definitely triseriate or wider.

Dialyantbera (America).

2. Vessel perforations frequently simple (50 per cent or more of
apenings); scalariform type mostly with 1 to 6 bars. Growth
nngs often present; delimited by flattened fibers. Rays at times
definitely triseriate and locally 4 or ¢-seriate. Pirols '[:\mcrica}.

The Bearing of Wood Anatomy
on the Internal Classification of the Family

One of the fundamental problems involved in this investi-
gation hag to do with the unity and distinctiveness of the
groups which have been established within the family Myris-
ticaceae, ].n..m her words, the study is concerned, in irt &ith
the possibility of supporting one of the two ge‘nerfl c':;nce
110ns as to the internal classification of the famil namelp-
Ezt}}cr the sectional arrangement of De Candolle 03",]3 h <
and Hooker, or the generic plan of Warbyry g

ideration in the possibility ;

ConEai: ) ) that the pgeneric
€cption may be applicable only in part B

ot s such as to one or

0 e S =
. browth rings are apparently lacking in the sin

Soelacarypn o ! zle ava -
YOn 6xyearpum and Myristica Simiarum . R SPERER Gl
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two of the three geographical regions and not to the others.
This, in effect, is the point of view taken by those botanists
who contend that, while additional genera may be recognized
in other parts of the world, the representatives of the family
native to the Asiatic region are all properly classified as
belonging to the single genus Myristica.

From the preceding artificial key, it is apparent that the
existing differences in the anatomy of the secondary xylem of
certain of the groups under consideration are without question
sufficiently significant to warrant their being given generic
rank. In fact, such groups as Coclocaryon, Dialyanthera,
Iryanthera, Pycnanthus, and Staudtia are really more distinct
from one another than are many of the well recognized genera
in other families. The obstacle to an uncompromising support
of Warburg’s generic classification lies in the fact that in the
other groups there is more or less overlapping in the structural
features of the secondary xylem, with the result that these
genera are not definitely and clearly separable on the basis of
their wood anatomy alone. However, when the definite
geographical limitations of the various genera are taken into
consideration, the distinctions between the individual plant
groups are seen to be much more significant, except in the
case of the three Asiatic genera, Gymnacrantbera, Knema,
and Myristica.

In so far as the African and Madagascar genera Brocko-
neura, Cephalosphaera, Coelocaryon, Pycnanthus, Scypho-
cephalium, and Staudtia are concerned, marked variability is
found between the woods of the several groups in the physical
characters of density and color and more espccmliy in :‘:.uch
anatomical features as type of vessel perforation, s
absence of growth rings and the nature of the‘;)cmcqrsi
demarcating them, and size (width) of rays. The di f‘f,e,n“]‘l
characters between these six genera appear to be sufficient ‘;
constant and well-defined to permit definite scparanon_lc;.
their woods, as is indicated in the key to the genc‘l‘ﬂ}-f p(,!SaS! .)r:
criticism of the indicated basis of separation of these gencra
lies in the fact that the number of wood specimens available

] uently, may not show
for study was quite limited and, consequently, bat actually
the entire range of anatomical variability that actually
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42 nera under consideration are such
exists, However, the generd he anatomical trends are so
<mall endemic groups and the he distinctions are funda-
definite that it is believed that the C ould appear thar
] o consequence it would app

mental and wvalid. In consequence he pencon GEREE
Warburg’s classification, as ”\:j applies to =

region, 1s fundamentally sound. a
‘L“‘[I%.;'I;:\'l'rril :h\’ five American gener‘:l. E‘or}lp.fﬁ?ff“ra{ Ilj)rﬁ?a;:
thera, Irvanthera, r").:;,-.r,)‘ri*:".-'u‘.’e.’?J. anda f.ff't'?l"as_th{- Vﬂ.l“la Hity
anatomical characteristics and Ph“‘s":,a! iacto;-sr, 1S RS
marked nor as consistent as is the case in the African groqpﬁ,
nor are there as many significant fcaturcs_ to c_ontcnd wnl: ;
Unlike the African material, the factors of d_cn_sxt}'_ and co or
can not be used to advantage as points of dlstmct_lon._ While
certain species of both Iryantbera and ¥ n'af_a are !nC]lne(;l to
be rather hard and heavy, and possessed of a c}}aracterlstlc
dark-colored heartwood, most of the woods of thesF two
genera are light and soft (or moderately so) and without
color distinction, being in no wise separable on this score
alone from representative material of the other groups.
Dependence has to be placed, accordingly, on the strictly
anatomical features, such as type of vessel perforation and
presence or absence of growth rings, as well as the nature of
the elements that demarcate such rings. In spite of these
limitations, however, the several groups may be separated in
at least a general way, and with sufficient certamnty to support
Warburg's classification.

The Asiatic genera of the Myristicaceae are,
much better represented numerically and
distributed geographically than the Americ
groups. Despite that fact they appear to exhibit a decidedly
greater similarity in the physical and anatomical charac-
teristics of their secondary xylem than do the available
representatives of the family from the other two regions. A
study of the wood specimens of Gymnacrantbera, Horsfieldia,
Knema, and Myristica showed the four genera to be remarkl
ably similar in most of those features which were found to
vary in the woods of the American and African groups. Thus
they are alike in density and color of wood; in the pres;:ncc o?
numerous and distinct terminal wood parenchyma bands;

as a whole,
more widely
an and African
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and in the general width of their rays, which are primarily

uniseriate and biseriate. Only in the matter of vessel per-
forations is there any marked distinction, byt even in this
characteristic only one genus, Horsfieldia, stands ot from the
others.
Thus, while the nature of the vessel perforations in Hors-
fieldia indicates a logical separation of that group from the
other Asiatic representatives of the family, there is no evident
way of separating the woods of the other three genera. This,
however, does not necessarily support the contentions of the
botanists who insist on grouping all the Asiatic Myristicaceac
under the single genus Myristica; ‘th.ese investigators do not
recognize the justification for giving generic ranking to
Horsfieldia, yet the structure of the Wl"}m.l indicates this to be
a natural group, distinct from Myristica, as well as from
Gymnacranthera and Knema. e o
"The anatomy of the secondary xylem is in no s:rmlc the
major feature to be used in separating plant groups, \{lhI%
merely one of a number of significant characrcrlsuui,_ :i
the wood anatomy does substantiate plant group “] 1y }-“-‘ji;
based on flower, fruit, or leaf characters, it simp ,“r“‘:f;-t
added weight to the separation. Howm'cr‘l l_if)dt'fut::ifmlt. e
ol wood s cqenly i
more than tolgf B T & thﬁ' i \1 F(hmil\r’ in {]Larstil:n
despite the fact that the ganete it tluJ: of other charac-
may be definitely distingUIShEd on tljh'.' m:;'lbthc fact that the
teristics. This is essentially a reflection -0.. art of the plant.
wood is inclined to be the most conscrv%tﬂntdﬂ.r consideration,
c"’ﬂscquently, in cases such as the one ¥ arily }mralicl ana-
where the wood structure does not n“‘.“jocs not follow that
tomical differences in other P]arIt parts‘*j‘t tures 15 necessarily
a classification founded on the other 'L\i'arhllrg’s work and
faulty. In view of the thomughr?css}-(,;iﬁcarioﬂhh‘“‘ ceceived
the subsequent backing which his C'Jsthe Asiatic field, there
from a number of the later workers mg accepting the generic
S€ems to be no definite reason f;"ﬁ;:?c groups. This Fcch{\gh‘f:
L‘"‘f.‘ki“g of the four estabhshe‘{wﬁ)urg's Clas?iﬁcaiif)r“oii:!(i- 8
eightened by the fact that ae 1s so evidently §
African and American Myristicace
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Summary )
Based on a study of 165 specimens (_)f f\'OOd, representative
of §2 species and 1§ genera of the Myristicaceae, it was found
that the secondary xylem presents an unusu?.liy lfmﬁ.ed
structure throughout the family. The points of Sim’l.a':'ty .
clude such striking features as the presence of tanr_'un_ﬁerous
tubes. a character so distinctive as to set the i\'ll’r'm.lcaceae
apart from all the other known families; th; general isomor-
phism of the intervascular pits; the consistent occurrence
of characteristically elongate vessel-ray pit-pairs, which are
commonly in definite scalariform arrangement; the more or
less indistinctly bordered pits which characterize the wood
fibers; the presence of septate fibers in the immediate vicinity
of the vessels; the moderate development of paratracheal
wood parenchyma; and the regular occurrence of coarse-celled
heterogencous rays. Against the distinctive uniformity found
in these features, the variability in the vessel perforations and
the nature of the growth rings, and the very minor size
(width) differences noted in the rays carry relatively little
weignt,
In addition to the occurrence of tanniniferous tubes, which
W r:"e"nu:z\l in all the specimens studied, 2 number of ather un-
usual :'-.n:atu"mwa] teatures were found in occasion
!h:-u-_.- include compound scalariform perfora
definitely reported in no other family;
parenchyma cells, also noted i
Brosimum and Piratinera of t
cells, previous y re

al specimens.
tions, so far
er far sclerosed tyloses and
in a few other woods, notably in
2 of the Moraceae; and oil (secretory)
e vy ]!.(')I“T.(:Ll‘ljf‘ll.\' in the Anonaceae, Canellaceae,
it agnoliaceae, and Schizandraceae. In connection
with this investigation, oil cells were also found in certain
species of Hernandia (Hernandiaceae).
With regard to the internal cla

anatomy of the available
support to Warburg’
number of
Bentham

ssification of the family, the
wood specimens lends rather definite
arl § orgamzation of the Myristicaceae nto a
;hlstlz;u-r genera, rather than to De Candolle’s or
a \:.;-ﬁnit‘r-Timi}i‘o'Lcrr'b monogeneric treatment. While there
R arity in the structure of the wood in 2 number

» the distinctions between most of the genera become

No. 18 TROPICAL WOODS :
- = 4

clear when tl:kell’ natural geographical grouping is considered
This is especially true w1t}3 the African and Am rican \lv:' .
ticaceae, the woods of which appear to be readjly sc-];al"aljlsg
into the genera recognized by Warburg, Onjy 'anﬁ;nu the
Asiatic genera is there any consistent ov{'r];tppin'g in una}rylmli;
cal features, and even there Horsfieldia stands distinctly
apart from 'the Othe[‘ three genera, Gymnacranthera, Knema,
and Myristica, by virtue of a distinct difference in the pre-
vailing type of vessel perforation.
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No. 1. Firola Warburgii Pittier (Yale 3017). Cross section showing growth
ring demarcated by flattened Iibers'. % 4D. , y

.{'u. s Knema Aloaresii Merr, (Yale 22113). Cross section showing growth
rings demarcated by parenchyma bands. X4o. )

Na. 3. Tanniniferous tube in Cepbalsspbaera wsambarensis Warb, (Yale
21676), Rad. sect. X178, )

No, 4. Vessel-ray pit-pairs in Cepbalospbaera usambarensis Warb. (Yale
21676). Rad. sect. X 500, : .

No. <. Sclerosed ray cells in Gymnacrantbera panicnlata (A. DC.) Warb.
(Yale s608). Tang. sect, X113,

Prare 11

No. 6. Sclerosed tyloses in Gymnacrantbera paniculata (A. DC.) Warb,
{Yale ¢hg8). Rad. sect. X118,

Nao. 7. Oil cellsin rays of Firola merendanis Pittier (Yale 8838). Tang, sect.
XIIL.

No. 8, Oil cells in heterogeneous ravs of Knema Alvarezis Merr. (Yale
22113). Rad. sect. %118,
No. 9. Oil cells in wood parenchyma strands of Knema Aloarezii Merr.
(Yale 22113). Rad. sect.x¢ 11¢.

SIXTH INTERNATIONAL BOTANICAL CONGRESS

According to a decision by the Fifth International Botanie
cal Congress at Cambridge in 1930, the Sixth Congress will
be held in Holland in 193¢. An Executive Committee has been
formed, of \\'hu;_h Professor Dr. F. A. F. C. Went (Utrecht) is
E;EESL;L‘ [l;z:nr;-:_sn{_ l)lr. lj. & S;}h;ﬂ]}tu [_Gmflingen) Vice-

ol Ly r. . « UC Leeuw (D) e
Dr. M. J. Sirks Wageningen) Secret;rl?";tl':i 2;‘::‘::32;1’;2

decided that the Congress will meet at Amsterdam, September
9-14, T933.

_———

New Trade Names for Cativo
Cativo of Panama, Prioria Copaifera Gris., is finding a
market in the United States and Canada. The'iumwn-strigmd
veneergare being sold in some instances as “Spanish Walnult o
.1;::‘; as “Floresa” and “Tabasara.” (For a description of
the tree and timber see Tropical Woods 14: 6-8, June 1928.)
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CURRENT LITERATURE

Beitriige zur Kenntnis der Flora Westindiens. VI. By Orto
Cur. ScaMmIDT. Repertorium Specierum Novarum (Berlin-
Dahlem) 32: 73-94, March 1, 1933.

An enumeration of plants collected in Haiti and the
Dominican Republic by Ekman, with descriptions of numer-
ous new species, and extensions of range for many old ones.
Among the woody plants listed are new species of Coccoloba;
Capparis amplissima Lam., hitherto unknown except for
Plumier’s account 150 years ago, a large tree, called Mata-
becerro in the Dominican Republic; Brunfelsia Abbottii
Leonard, called Manch in the same country.

Report on forestry in Grenada. By R. C. MarsuaLL.
Govt. Printing Office, Grenada, 1932. Pp. 17; 814 x 13; 2
maps. Price 1s. 6d.

Grenada forms the southern extremity of the row of vol-
canic islands which comprise the inner crescent of the Wind-
ward and Leeward groups of the West Indies. It is 21 miles
long and 12 miles in greatest width, and has an area of
approximately 120 square miles. The whole surface is moun-
tainous or hilly and from the main ridges, with an elevation
of 2000-2749 feet, numerous spurs radiate fanwise to the sea,
being steep to the west and rather gradual to the east and
south. The rock types are almost entirely volcanic, limestone
occurring in only few isolated localities.

_ The rainfall, which varies with the elevation, exceeds 80

inches annually for the central half of the total area and is less

than 60 inches in the coastal belt. The dry season is from

January to May, the rainy season from June to December,

with a break in September-October, There are numerous

streams, the largest, known as Great River, taking its rise
in the Grand Etang, a lake formed by the crater of an extinct

V(Jl('a_ng.

Almost all of the land is privately owned and about half of
the total area is in regular cultivation, mostly cocoa and
nutmegs, The remainder is largely subject to shifting agricul-
ture, except for the high mountain lands and certain ridges
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that some estates have retained under forest grpwth. Lands
definitely and p-crm:mcntl}' reserved for protective purposes
e -~ acres. The extent of the forests on

amount to only > for
private lands is about 15,000 acres. The population is about

60,000, e X .
The vegetation of Grenada can be divided into five zones,

namely, the mountain, the middle, and the dry belts, the sea

beaches, and the mangrove swamps.

£o

Mountain Type. "Occurs usually at clevations over 1500 feet, wil:h a
rainfall exceeding 100 inches (max. recorded 144 inches). It is dcﬁmtcly
tropical rain forest, damp and mossy, but not particularly luxuriant as
rerards the general vegetation, The canopy is not very dense, and lianas, ete.,
not very numerous. Trees reach a height exceeding 100 f{:ct, except in areas

that are windswept. . . . Mountain Gommier {(Dacryodes bexandra Gr._}
i y the dominant species. . . . The understory is largely composed 6f
Mountain Palm ( terpe sp.); this palm also reaches the upper storics and

in some areas is a conspicuous feature of the ridges when viewed from the
lowlands through field glasses.”” Other trees listed are Richeria grandis Vahl
(Bois Bandé), Sloane nsis Aubl. (Chantonier), Licania fernatensss
Hook. f. (Bois Gris), Simaruba amara Aubl. (Marouba), Guarea Perrotletis

: Lauriers), Byrsonima spicata Rich. (Mussif),
uring Willd, (Kakolay), Ervibroxylon
l), Cearopia peltata 1. (Bois Canon), Sapium

(Bois Rouge), Lat
sp. (Penny i'

! y
m O, E. Schulz (Kal

Jacq,

HEHY : Aait), Myrtaceae (Gouaviers), Myrodia turbinala
W { stck Wood), Melioima Herbertii Rolfe (Gros Grain), Oreodoxa
sp. (Mountain Cabbage).

Middle Belt

hed bilrand )
the dry beltand the

e middle belt comprises the area intermediate between
wuntain lands, {.e., with elevations varying from almost
g under 1500 feet and with a rainfall from 6o-100
t of this area has been cleared at one time or another
t withont !’ur:h::r examination to write on the original
majonty of the cocea and nutmeg estates of the

sea level up to so

oL e ';".rr'-,’r.',a (Tabebuia) leucoxylon Mart., is one of the dominant
ll. .ﬂ\;_'_‘.“{ ]:1;‘_1 . .n“;:r (-I_c vations and inl the dryer areas, Swiefenia mnbﬂgom‘
il 5 ].:._...‘r'_.ﬁn..rl. panish Mahogany). Whether or no Mahogany is in-
B ”l;ﬂ-llf;] r}tfx s.'r}'...hur 1t 1s most certainly thoroughly naturalized
f-\”[?:]lh:l I,;‘Iﬁ';;!; .‘rr ]}r 5}“:(.'“:5 U“:urnng 1"":1l§de A”d‘lra i”"r”,i" H' B- l{-
HZ-]<;r:I] It:..';..;“.-m: : ‘:’”f;‘rfr:r” L. (LDCFSI,J' Ml’mu.lop: sp. (Bullet Wood or
o, “(: :{ ufmifolia Lam, fBa:s Zombre or Bois d'Orme), Cedrela

e (Red Cedar), Spondias mombin 1, (Hog Plum), Hieranyma

caribaea Urb. (Tapana) < 1 :
antillanm Hmrr:n‘}’:{‘lir;illl;:;j.?:“'J’fbuld glomerata Urh. (Poui), Calopbyllum

D B e -
of }f:z ru?rl:l: all ‘ ]],'s D -0gwood-Briar] type of forest growth occurs in the arens
» Particularly in the south of the island. All the areas visited

were clearly second growth and zhcre_is no |
the original type of forest. With a rainfall in the
exposure to coastal breezes one wuulq not ¢xpect a v R
vegetation and there is no reason to believe that these areas pre
other than a rather xerophytic type of vegetation. . I

“The following species were noted: _H;J:‘n{rfra.\‘_‘kfﬂ-‘” mm,ﬂ{fbmm"" e
(Logwood), Acacia macracantba H. B. K. (Brnar), Bursera simaruba (1)
Sarg. (Lowland Gommier), Genipa americana L. (] uniper), -fr:.‘nmrf leucoxylon
Mart. (White Cedar), Citharexylum spinasum L. (Fiddlewood), Cordia r_oh’o_
cocca .. (Manjak), Atbizzia caribaea Urb. (Tantakayo), Spondias mombin L.,
(Hog Plum), Chiorophora tinctoria Gaud. (Fustic). _

“The vegetation is scrublike, often thorny, with a height of 20-30 ffrcr,
and is practically all deciduous. It forms a light canopy. Itis cut over period-
ically for fuel but if left untouched would doubtless grow to larger size—
at present most of the trees are only a few inches in diameter. In the driest
areas cacti come into prominence. These forests have a value for fuel purposes
both for local supply and for export (in limited amounts) to Barbados.”

B._esch Type. “ The seaside beaches carry a distinctive vegetation, the main
species being Coccoloba uvifera L. (Seaside Grape), which reaches a height of
40 feet or so with a diameter of over a foot—it is often windswept and
redl{c_ed to a low growing shrub. Hippomane mancinella I.. (Manchineel) and
!f::{':{mm tiliaceum (L.) Juss. (Seaside Mahoe) are also often present. In the
vicinity of Point Saline Manchineel forms pure crops of limited extent,

Mangrove Swamps. “There are very limited areas of Mangrove at the
mouths of some of the rivers, the species present being primarily Rbizopbaora
mangle L. (Red Mangrove) and Avicennia nitida Jacq. (Black Mangrove).
i“.&'«"’lf&fdﬂa racemosa Gr. is also found. Conocarpus erectus L. (Button
Mangrove) occurs in a few places on the northeast coast, but hardly in typical
Mangrove swamp. The timbers are of value for fucl purposes.” '

means of ascertaining what was
vicinity of 5o inches and
ery luxuriant type of
s previously carried

Balgrrislcohune S. Watson = Astrocaryum mexicanum Liebm.
D%*hM. BURRET. Repertorium Specierum Novarum (Berlin-
ahlem) 32: 98-g9, March 1, 1933- :

]:1hf; .}.:]a}m' dcscFrtbed by Watson (!336) as Bactris cobune
u wr,iy;:gm 0 b/.!.rt;-omr)wm mexicanum Liebm. (1846),
[..indcn. and yjfn ; e]“}%{ 4 i Jh'm‘mn. Hook. f., A. chichon
i C],lia 3 .l\é{z’r_: Tort. The species ranges from Oaxaca
t'm(lurasp(tfl LX;CO, to eastern Guatemala and British

1. cogpe iy uhor of chis abstract has reported it, as
ernidlas nar;;:\s']- Standl., also‘ flron:n eastern Honduras).
‘ohtine (Guatemzl:lcpgr!:e_d are Chicho6n (Chiapas), Warree
» British Honduras), Lancetilla (Guate-

maly. allc

%y 4l50 1n [*iond A

obseryag: uras, according to the prese = IO
Seryations).—P. (. B s g present writer’s

15
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El liquiddmbar (Liquidambar Styracifiua L.).-B)t .grwfam:
Rowpix. México Forestal (Mexico City) 11: 4: 85-87;
illustrated; 1933 . X
The tree produces a resin, called by the ancient Mexicans

NXochiocotzo, which was an article of t_nhgte fm: the support

of the central government. This resin, in either liquid or solid

form. was used chicfly in medicine and perfumes. At present
the wood is employed in Mexico for ?aclfmg cases, r‘natcb
sticks, and toothpicks. The tree grows in Veracruz, Chiapas,

Oaxaca, and Michoacén, being known in the last state by

several names, particularly Nochiocotzoquahuitl. It occurs

in subtropical regions, at elevations of 1000 to 1500 meters.

A new hybrid pine, By A. Bruce JacksoN. Gardeners’ Chron-

icle (London) g3: 152-153; figs, 68—71; March 4, 1933.

In the arboretum at Westonbirt, England, there is growing
a Mexican pine, Pinus ayacabuite, 75 feet high and seven feet
eight inches in girth, believed to have been planted in 1875.
Other English trees of this species have attained even a
slightly greater height. Many seedlings have been raised
from the Westonbirt tree, and a few of these, now as much as
26 feet high, have been found to differ somewhat in their
cones from normal Pinus ayacabuite. It appears that the
cones intermediate between those of P. ayacabuite and
P. excelsa, the Bhotan Pine, individuals of which are growing
near the parent tree, and the abnormal young trees represent
a hybrid between these two species, native in widely separated

continents. The hybrid is named Pinus Holfordiana A. B.
Jackson.

Certain palms of Panama. By L. H. Barey. Gentes Herba-
rum (Ithaca, New York) 3, fasc. 2: 32-116; figs. 20-88;
March 15, 1933.

A detailed discussion of certain palms observed by the
a;uhur in the field in the Canal Zone and adjacent parts of
Panama. The paper is probably the most important and in-
formative one ever published regarding palms of Central
America, and will be of great service to one wishing to obtain
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an idea of the classification of the palms of Central America
and adjacent regions. Particularly helpful are the many
admirable photographs and drawings illustrating details of
the plants.

Much of the work was done on Barro Colorado Island in
Gatun Lake, 20 species of palms (a few without specific
names) being reported from that island. Among the palms
discussed and illustrated are Scheelea zonensis, sp. nov.,
erroncously reported heretofore as Attalea gomphococca;
Raphia taedigera Mart.; Manicaria saccifera Gaertn., the
Monkey-cap or Sleeve Palm, known in Brazil as Bassi or
Ubussti; Corazo oleifera (H. B. K.) Bailey, erroneously referred
heretofore to Elacis melanococca Gaertn., which probably
is merely another name for the African Oil Palm; Socratea
durissima (Oerst.) Wendl., the Jira or Stilt Palm, previously
misidentified with Iriartea exorrbiza; Oenocarpus panamanus,
sp. nov., called Maquenque; three species of Geonoma;
Chamaedorea Wendlandiana (Oerst.) Hemsl.; Synechantbus
Warscewiczianus Wendl.; Astrocaryum Standleyanum, sp.
nov., the Chunga, Chonta, or Black Palm, with exceedingly
hard, black wood; Desmoncus chinantlensis Liebm.; nine
species of Bactris, including as new B. superior (Cana Brava),
B. barronis, B. coloradonis, and B. colontata (Uvito); Acanth-
orrbiza Warscewiczii Wendl., called Escoba.

The paper concludes with notes regarding the names of
certain ornamental palms cultivated in the Canal Zone.—
P. C. SranpLEY.

Novitates taxonomicae I. By A. Puiie. Med. Bot. Mus.
Univ. Utrecht §: 1-22; figs. 1-3; 1933. (Extracted, with new
pagination, from Recueil des Travaux Botaniques Néerlandais,
vol. 30.)

New species and varieties of Surinam trees and shrubs are
described in several families. Among them are Capparis
surinamensis J. C. Went, with the vernacular names Warimia-
balli (Arowak) and Oenbatappo (Carib); Eperua stipulata
Kleinh., Baboen Walaba; Lonchocarpus chrysopbyllus Kleinh.,
Nekoe, used as a fish poison.
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New and critical Polygonaceae, Gutfz.feraeﬂgnlg Iéeiyt?li{g-
ceae from Surinam. By P. J. Evma. Med. Bot. ;
Univ. Utrecht 4: 1-77; figs. 9; pls. 3; 1932. )
Seudents of the Guiana and Lower Amazon flora will

welcome the author's attempts to clear up some of the confu-

sion in the classification and names of many important trees.

He fully agrees with Sprague that there is on]y,one species
of the Brazil-nut tree, Bertholletia excelsa H. B. K., of which
B. nobilis Miers is a synonym. :

“When Miers founded his genus Allantoma in 187'._1._, he
included 12 species, but, from the fa_ct Fhat t}_w_matcl_-lal of
none of them was complete, his generic diagnosis is a mixture
of characteristics belonging to plants which should be referred
to very different genera.”

The species considered by Eyma to belong to the genus
Allantoma Miers, charact. emend., and their synonyms are
as follows:

54

(1) Allantoma torulosa Miers, typus generis; (2) A. corbula Miers; (3)
A. dictyocarpa (Mart.) Miers=Conratars dictyocarpa Mart. ap. Berg;
(4) A. lineata (Berg) Miers= Conratari lineata Berg= A. cylindrica Miers=
?A. aulacocarpa (Maurt.) Miers=?Couratar; aulacocarpa Mart. ap, Berg=
7A. macrocarpa (Mart.) Miers=2Couratari macrocarpa Mart. ap. Berg=
?A. Burchellisna Miers=Gpeldinia riparia Huber=06. ovatifolia Huber; (5)
A. scutellata Miers,

Eight species of Couratari Aubl., charact. emend., are
listed, together with their synonymy, as follows:

(1) Couratari guianensis Aubl,, IYpus generis; (2) C, fagifolia (Miq.)
Eyma, nov, comb. = Lecyrbis fagifslia Miq. ap. Berg= Allantoma fagifalia
(Miq.) Miers=_Allantoma subramosa Miers P- p-=#Couratari coriacea Mart.
ap. Berg=?Couratari Vriesii Miers; (3) C. fumatoria (Schrank) Eyma, nov.
comb. = Lecythupsis fumatoria Schrank=7?¢. Lecythopsis Mart.; (4) C.glabra
C amb,= Lecythopsis glabra (Camb.) Berg; (5) C. multifiora (Smith) Eyma,
nov. com |>,==-4’,|'.."rr!rir mtltiflora Smith=_Alantoma multiflora [.Smil'h'] Miers;
(6) C. paraensis Mart. ap. Berg; {7) C. pulchra Sandw.; (8) C. rufescens

Camb. = Lecytbopsis rifescens (Camb.) Bepp= i :
teate s i Yescens (Camb.) Berg Lecythis pyramidata Vell.,

Fen species of Cariniana are listed and the synonymy given
as follows:

(_ (1) Cariniana estrellensis (Raddi) OK.=Couratari estrollensis Raddi=
-arintana excelsa Casar., typus generis; (2) C. legalis (Mart.) OK. = Conrarari

No. 35 TROPICAL WOODS 1

legalis I_\-lart.=Car. brasiliensis Casar.: (3) C. decandra Ducke; (3) C.
domestica (h!arr_.} Miers= Couratari domestica Mart.: (<) C. exigua Miers;
(6) C. integrifolia Ducke; (7) C. Kuhimannii Ducke; (8) C. micrantha

Ducke; (g) C. pyriformis Miers; (10) C. rubra (Gardn.) Miers= Couratari
ribra Gardn. mss,

n

Tl_le species of Eschweilera Mart., sensu Niedenzu, are
considered at considerable length, and three species and one
variety are described as new. There are also some new com-
binations. The names and synonymy are as follows:

(1) Eschweilera amara (Aubl.) Ndz.= Lecythis amara Aubl,= Chytroma
amara (Aubl.) Miers= Escbreilera corrigata aucte.; (2) E. chartacea (Berg)
Eyma, nov, comb.=Lecythis chartucea Bcrg=("l='\'rrm.rm chartacea (Berg)
Miers= chj*fbi: marawynensis Bcrg=C'£='_\'rmnm marawyriensis (Berg) Miers
= Eschweilera marowynensis (Berg) Ndz.; (3) E. collina Eyma, n. sp.; (4)
E. congestifolia (R. Ben.) Eyma, nov. comb, = Lecythis congestifiora R. Ben,;
(5) E. corrugata (Poit.) M iers=Lecyrbis corrugata Poit.= L., salebrosa Berg=
Chytroma salebrosa (Berg) Miers=Eschweilera salebrosa {Berg) Ndz.=

Chytroma rubrifiora Miers= Lecythis venusta Miers: (6) E. floribunda Eyma,
n. sp.; (7) E. idatimonoides (Berg) Miers= Lecythic idatimonoides Berg;
(8) E. labriculata Eyma, n. sp.; (9) E. longipes (Poit.) Miers=Lecythis
longipes Poit.; (10) E. odora (Poepp.) Miers=Lecythis odora Poepp.=
E. pallida Miers=E. matamata Huber; (11) E, simiorum (R. Ben.) Eyma,
nov, comb.=Lecythis simiorum R. Ben.; (12) E. subglandulosa (Steud.)
Miers= Lecythis subglandidosa Steud.

In 1874 Miers separated from Lecyrbis several spcci’t:'s that,
together with those already described under Escbweilera, he
grouped in three genera, two being new, viz. Chytroma Miers,
Eschweilera Mart., and Fugastrum Miers, which were reduced
by Niedenzu to sections of one genus, for which he retained
the old name Eschweilera. Eyma says: “1 do not think the
value of even these sections, at least of the first two, sufficient
to maintain them. Their chief character, the number of ovary
cells, leads, as remarked by Sagot poeyto the :;a:p;;lr;;tn}g i.;
species often very closely related in other respects. lu.m -:f
myself state the variability in several cases‘nl t!uf_- _'T“::_ >:;1\~r:n
ovary cells among specimens nf"thc same species
among flowers of the same sheet. BRI -

The Leolifeme o e U e o e
portant timber trees of northeastern South ! sl
their woods exhibit a considerable range in L‘:‘IF;:"< s l:crm'n‘
and technical properties they are sufficiently alike to |
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a family. Generic distinctions have
r reasons which are now obvious in
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their ready separation as
always been uncertain, fo Sons.
the light of Dr. Eyma’s investigations.

Apuntes de una excursin a Castillos, ];)elpa;ta_mezn.toF;)e
Rocha, Uruguay. By C. Fiesric. Ostenial 187-1923 :
11, 1933. _ :
As czmrastcd with Paraguay, this portion of Uruguay 1s

noteworthy for the sparse representation of trees, these

consisting chiefly of Salix Humboldiiana, 'W!‘Il(..'h forms a dense
growth along all streams. Associated with it are shrubs of

Pouteria neritfolia, Phyllantbus, and other groups. Upn.n‘dry

slopes are shrubs such as Colletia, Heterothalamus bruntoides,

Eupatorium, and Baccharis. \

Most characteristic of the region is the southernmost
American palm, Butia capitata, which forms continuous,
monotonous, forest-like stands of great extent, in which
there is scarcely any other vegetation except a poor growth of
grasses. All the palm trees appear to be of the same age, no
young ones being present. Many of them are infested by
strangling figs (Ficus).

The eastern littoral region is most remarkable for its great
sand dunes, the largest of which are bare of vegetation. At
their base grow xerophytic shrubs that constitute almost the
only woody vegetation of the area—Ilodina rbombifolia,
Colletia cruciata, Celtis tala, and species of Berberis, Dapbnop-
sty and Scutia; and trees such as Lithraea brasiliensis, Schinus
dependens, Rapanea lactevirens, Citharexylum, and Erytbrina
Crista-galli.—P, C. STANDLEY.

Apuntes sobre la flora del Palmar de Castillos, Departamento
de Rocha, Repfiblica Oriental del Uruguay. By Gui-
LLERMO HERTER. Ostenia 193-204; Feb. 11, 1933.

The article consists chiefly of a list of cryptogams and
phanerogams observed in the region, whose elevation is 30
meters or less. The palm that forms the great palm forests of
Uruguay and covers thousands of hectares in the Department

' "Ostenia” is & volume of 362 pages, with many illustrations, published

at Montevideo, Uruguay, and dedicated to Cornelio Osten on the occasion
of his seventicth birthday.
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of Rocha is Butia capitata. The other [
Arecastrum Romanzoffianum, which, howe
few places, and always in small numbers.

57

'ruguayan palm is
VEr, oCcurs in very

Excursion hotam.ca ala Alta Cordillera de las Condes (Andes
cerca de Santiago de Chile). By Guatrerio Loosgr. Os-
fenia 217-246; illustrated; Feb. 11, 1933.

T}}E article describes a journey made by automobile from
Santiago to the Cordillera de las Condes, where an elevation
qf 3700 meters was reached, and concludes with an annotated
list of the plants observed in the Cordillera, chiefly at altitudes
of 2800-3700 meters. Among the trees and shrubs noted at
less than 1200 meters are mentioned Maitén (Maytenus
boaria), Quillay (Quillaja saponaria), Espino (Acacia cavenia),
Litre (Lithraca caustica), Bollén (Kageneckia oblonga),
Huingan (Schinus dependens), Guayacin (Porlieria bygro-
metrica), Palqui (Cestrum parqui), and Colliguay (Colliguaya
odorifera).

Aéong the woody plants at 1200 to 1800 meters are species
of Azara, Valenzuelia, Ribes, Escallonia, and the Peumo
(Cryptocarya) and Maqui (Aristatelia chilensis). At the higher
elevations mentioned the mountain sides support a vegetation
abundant in species and individuals, but all the shrubs are
low, the tallest plant being Semecio rutaceus, 120 cm. high.
Among the shrubs are species of Berberis, Tetraglochin, and
Chuquiragua.

Observagoes e quatro novas especies arboresc_ent;s_ :io
incipiente Jardim Botanico do Estado ..de 'Sao-nl-?}‘i?'-
By F. C. HoeunE. Ostensa 287-304; pl- 1-5 (part colorecs
Feb. 11, 1933. | _

The Pa,rngsdo Estado, scarcely ten kI!'nm,t:[.c‘r{;“t:'{,)::.:.. :i::t
center of the city of Sdo Paulo, is a highly }nFtTf:it} et
forest and fields. Although the fields were formerly \‘n,_:';rs; []n:
vegEtati?n COﬂt}i“mS IE::ny F:Ju:!; Ee‘n: four trees, which are
aeglofit;e?;:l:ewa\‘:th colored or black and Whiw'ﬁh;scr;;[;::?ﬂ:
Cis';;;wdmdron ,‘-pimmreim is a new genus of the )
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Canellaceae; the tree is known locally as le‘en teira, because
i+« bark has a taste similar to that of Capsicum. The other
t:f:cs described as new are Miconia cabucu, called Cabuety

Trichilia pauloensis; and Chrysophkylium cusp idatun.

8

v

Beitrige zur Kenntnis der andinen siidamerikanischen
Lauraceen. I. By Orro CaR. ScumipT. Repertorium Speci-
erum Novarum (Berlin.Dahlem) 31: 168-189; Jan. 31,1933.
New species of trees and shrubs of the Laurel family are

described from the Andean region, particularly from Peru, in
the enera Aniba, Endlicheria, Persea, Ocotea, Nectandra,
and Pleurothyrium. There is provided a key for separation of
the 23 Andean species of the genus Endlickeria, for each of
which full synonymy and distribution are reported. Among
the species described or discussed are Endlickeria columbiana
(Meissn.) Mez, known by the vernacular name Laurel
Comino in Colombia; Aniba perutilis Hemsl., Laurel Comino;
Endlicheria Szyszyloviczii Mez, Ishpingo (Peru); E. sericea
Nees. Laure] Blanco (Bolivia); E. Williamsii Schmidt, Isma-
muena, Pampamuena (Peru); E. anomala Nees, Canela
(Peru).

Uber die Verbreitung von Sabal mauritiiformis (Karst.)
Gris. et H. Wendl. und andere Arten von Sabal. By M.
BurreT. Repertorium Specierum Novarum (Berlin-Dahlem)
32: 100-1013; March 1, 1933.

According to material examined by the author, S. mauritii-
formis (Trithrinax mauritiiformis Karst.), a tree 30-40 meters
high, occurs on Lake Maracaibo, Venezuela; in Colombia
west of the Sierra Nevada de Santa Marta, also at Turbaco
and in the Cauca Valley; and in British Honduras. It has
!'f'l'n reported from Trinidad, perhaps only in cultivation.

])hc _\‘a-rn:tlcui:ir names are Chingale, Palma Amarga, and

Palmiche in Colombia, Palma Redonda in Venezuela, and

Bhotan and Bay Leaf in British Honduras. The palm is

sometimes used in Colombia as coffee shade; its trunks are

employed for house building and its leaves for thatch.

Nabal maritima (H. B, K.) Burret, nov. comb. (Corypha

maritima H. B. K.) occurs in Cuba; Sabal pumos (H. B. K.)
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Burret. nov. comb. (Corypba pumos H. B. K.) is known oniv

from plai 7 . ’
ik %::LSD?‘;SR base of the Volcano Jorullo in Mexico.—

Palmae Neogaeae. III. By M. Burxer. Repertorium Specie-
rum Novarum (Berlin-Dahlem) 32: 102-115; March 1
1933' - 3 - " b}
Ten new palms are described from South and Central

Am\':nca. Attalea apoda, of Minas Geraes, Brazil, is known as

Yoli. :S'yag"rrf: Tessmannii, of eastern Peru, is called Inchaui,

Intshdwui, and Punpunha Rana; its trunks are employed in

house. construction, its wood for lances, harpoons, and bows.

Bactris trickophylla, a cespitose palm 7.5 meters high, is

described from British Honduras. f i

Plantae Potosinae. Contribucién al estudio de la flora del
sud de Bolivia. Catdlogo No. 1. By Marriy CArDENAS.
Potosi, Bolivia, 1932, pp. 26; illustrated.

A list of g5 plants collected by the author in southern
Bolivia. Although most of the species enumerated are herbs,
there may be noted among woody plants Epbedra americana,
called locally Pingo-pingo; Polylepis incana, Kehuifia;
Prosopis ferox, Churqui; Carica lanceolata, Oroko Kcaralawa,
with edible fruit; Cereus pasacanus, Cardén, as much as 10
meters high, whose wood is employed for making doors,
tables, and benches; Azorella glabra, Yareta; Nicotiana glauca,
Karalawa, Karallanta; Senecio clivicolus, Huaycha; Lepi-
dophyllum quadrangulare, Tola; Lucilia flagelliformis?, Koa.
—P. C. STANDLEY.

The parasitic habit of the sandalwood tree. By CHARLES S.
Juop. Proceedings Hawaiian Academy of Science, Bernice
P. Bishop Special Publication 20, Honolulu, 1933, Pp- 5 6.
“The laau ala or fragrant heartwood of the Sandalwood

tree enabled the first king of Hawail to start a profitable

trade with China with such success that in one generation he
succeeded in leading his peop]c from I_mrhagsm to cl\'lhdl:llmn.

“The Sandalwood trade was at Its height from 1810 Im
182¢ and ceased in 1840. It led to extravagant spending on the
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sart of the king, and to oppression of the common people and
o the decimation of all thelarge treesin the islands, and finally
ended in Boki’s disastrous expedition to Eromanga from which
only 20 people returned out of the 500 who originally set out.

“Contrary to general belief, th_c Sandalwoods in Hawaii
were not exterminated but are still found on all the larger
ilands. Though in India there 1s only one species, which
nroduces probably the most valuable wood in the world,
botanists recognize in Hawaii 8 distinct species apcl 3 varieties.

“The commonest species (Santalum jr-e_yrmmanmr?) 18
rather small and insignificant with curling leaves and brittle,
drooping branchlets, and grows very slowly in well-drained
soil in the drier regions. The only fragrant part of the tree is
the oily heartwood.

“Very little is known about the parasitic habit of the
Hawaiian Sandalwoods, but studies made in India throw
considerable light on the subject. The actual transference of
sap is made by means of a sucking organ, the haustorm_m,
which attaches itself to the root of the host and by breaking
{own the cortical cells makes direct connection with the
~vascular cylinder and transfers the stream of salts and
water through vascular strands to the Sandalwood. Studies
now being conducted in Hawaii aim to determine whether the
Hawaiian species are true parasites and how they may be
propagated successfully and in quantity.”

Notes on the distribution of Neowawraea. By Grex W.
Russ. Proceedings Hawaiian Academy of Science, Bernice
P. Bishop Special Publication 20, Honolulu, 1932, pp. 6-7-
“In 1912 J. F. Rock discovered on the island of Hawaii

three trees which he considered representatives of a new

genus, and which he described as Neowawraea phyllanthoides.

I'hese trees have been rediscovered with others in the same

locality, and more have been found on Oahu and Molokai.

Ihe species should occur on Maui and Kauai as well. It is

the most impressive tree in the Hawaiian forests, the largest

one known on Oahu having a trunk circumference of 37 feet.
I'he wood is impregnated with oil, hard, durable and straight
grained. The sapwood is white and the heartwood rich brown.
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As now known the tree is restricted to the
the Waianae l\l-i_ountains of Oahu, except for the five or six
trees on Hawaii and one on Molokai. In all about 2¢ living
trees are known, most of them overmature. Large numbers of
logs lie strewn over the ground in the Waianae Mountains,
showing that not over 200 years ago the species was an im-
portant member of the Waianae forests.

““The species is of a very elemental type and became deca-
dent probably through changing climatic conditions to which,
like many relic species, it was unable to adapt itself. The
introduction of new animals and weeds into the forests has
broken up the balance which the species had maintained,
and started the submergence of the less vigorous.

“Rock classed Neowawraca as being closely allied to
Phyllantbus or Bischofia, but more recent studies of its
characters, with fuller material, show it to be congeneric
with Drypetes, a genus of probably African origin which is
distributed throughout South Africa, Malaysia, the Philip-
pines, the West Indies, and tropical America.

“The ancestors of the Hawaiian plants must have arrived
here in very remote times, as the climatic conditions of the
shores today could not sustain them. But that conditions
suitable for their reception existed here ages ago is shown by
the presence of fossilized wet forest plants nm-rmrlng!:.-d '\\'_i{h
shore rushes, in situations very little above sea level. This
time was possibly during some of the early periods of glacia-
tion. ' : '

“Unless aided by human agencies the species 'w:ll soon
become extinct. Su-ch aid 1s now ht;'illg.gl\_,-l-n‘:nm' hu:ilth_};
young trees are already growing in the Territorial Nursery.

upper forests of

i i r N. Yama-
Identification of Corean wioods‘(F aggce.aez.‘ .B_\ X o
pAavasHr. Pub. by For. Exp. Sta., !(:_mr.‘— _:m.m A ].}.1_‘;:-
ie] aa. Pp. 823 715 x 1004;
Kiejo, Japan, Feb. 1933. Pp. H?,‘?,_}.l x 1043
plates with 4 photomlcrugraplm each. o :
intl ng, § evs (in japanese
Contains dCSCI‘!ptlDDS, tilbltS, "dm.1 l"‘]{"p:‘.c‘“‘- 1'[1‘1111(.'“"
pertaining to the woods of the Corean d d&-y . Hid
Fagus multinervis Nak., Castanea crenata S. & £. anc e
: Jak., i specles
lissima Bl., Lithocarpus cuspidata Nak., and 11 species




Ouercus. The tables and keys are also given in English. For
sach species there are four excellent p!lot_omlcrographs. The
author has previously published a similar report on the

Ginekoales and Coniferae (see Tropical Woods 17: 43, March

1G2G).

On the ligneous flora of Formosa and its relationshig to
that of neighboring regions. By Rv6206 Kanenira. Ling-
nan Science Journal (Canton, China) 12: 22 225-238, April
4, 1933,

“The island of Formosa, lying off the coast of China to the
North of the Philippines, is of oblong shape, 244 miles long, 76
miles wide; its area being about 13,908 square miles. The
island 1s very mountainous, with a central axis stretching
from north to south with an average height of 2500-3000 m.

entral range is composed of paleozoic rock, chiefly of
clay slates. Mt. Morrison, the highest peak, situated on the

Tropic of Cancer near the center of the island, is 3985 m. high.

The sland thus presents distinctly high altitudes, while

abundant rainfall and high humidity support a very rich flora

as compared with that of some neighboring regions.

~ "The vegetation or the flora of the island may be divided

into Mangrove forests, strand forests, cultivated land, broad-

leaved forests, and coniferous forests.”

“The forest area of Formosa is about 1,882,000 hectares, of
which 517,000 hectares are under systematic control. The
Ii!F;l-r-r products in 1931 totaled 166,000 cubic meters, the
}\!'iﬂ\'j]".i.] E!'-.-r_-'-a utilized ]_!(:illg (,‘Zr;;m;;gﬁ-pm-f_; obtusa Sieb. et
Zucc., C. formosensis Matsum, Cunningbamia Konishii Hay.,
Taiwania ryplomerioides Hay., and Tsuga chinensis Pritz.
{.Efr .;‘?3';::1}:‘;"[::':‘;ttl;::ljljr:?:]::nby IiflIc %Ol\.'tﬁrnmer?t. The utilization
:‘.'!r;r}.»:'f'n,r. Kusanoi Hz;\' n;;'}b ?":a Ie prificng S0 0 e
Kanehira, t-);q;crms i!vlz‘,!il i
kinds which are cl{gir:’ﬂ ! 8pe _Qf“’?"i:“{‘ gt a'nd i
The consumption (i'.] } -LPCC}@S Sl " Meme e
the *‘“E‘I;])' s{:: a cm’ls'c\iim' l?]r in Dowmss s puch e than
and ]:lpar; and son:e efl.r: i a;noilfm' lsdlmported o
fabiae th s m the United States. Other than

portant forest product is camphor and its
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J
by-products distilled from the wood of Cinnamomum Cam-
pbora Nees et Eberm. and various other species of the genus.
These products are controlled by a government monopoly.
Less important products are rattan (Calamus Margaritac
Hance), rice paper (Tetrapanax papyrifera Vent), “awkeot-
sang” (Ficus Awkeatsang Makino), bamboo, bamboo shoots,
dye-stuffs (Dioscorea rhipogonoides Oliv.), incense powder
(Machkilus longipaniculata Hay.), cork (Quercus variabilis Bl.),
mushrooms, derris root (Milletia taiwaniana (Matsum.) Hay.),
areca nuts, longan (Euphoria longana Lam.), and charcoal.”

“It is a most striking fact that no representatives of the
Dipterocarpaceae are found in Formosa, although five genera,
namely, Anisoptera, Hopea, Pentacme, Shorea, and Fatica,
extend northward into the Babuyan Islands between Luzon
and Formosa, where each genus is represented by one species.
This shows that the separation between Luzon and Formosa
was earlier than the Pliocene, for the geological records show
clearly that in Pliocene times representatives of this family
were present and dominant in Luzon. . . . . -

“Since Formosa was connected geologically with China
during the Pliocene, the flora of the two countries is closely
related, as is clearly indicated by the distribution of r}u‘*
conifers. . . . The relationship of the flora of Japan and
Formosa is very weak, there being no genera confined to these
two regions excepting Trochodendron. . . . AL

““So far as the ligneous plants are concerned, !'l.l'-'.‘.-l!f..‘:\:l{-;i'..;:.;].‘.y
to have been separated after Japan was det ached from Asiatic

by "
Coﬂtér;:::ents of Malaya and tl'(J_Pll'-'ul Asia are .:% |r:la‘er intro-
duction and most of them grow in the sc{;:._\:;l‘:'!ri“ls‘.l;;r_?‘.iL;I <
Paleotropic trees of wide ."hbn!lm[“-m “[ [-k. i-ﬂiiﬁ sersed by the
Mangrove forests, most of thcu’n h_:%vm% =Lft1!1 ki g i’ IlL: i
sea current. In Formosa they occur chiclly 1 | Kwashotd
i | and on Botel ['obago and Kwas
part of the island a : ~ are very weakly repre-
Islands. . . . Australian BIEMENNE A5 Ko, Acacia,
S S ared with the Philippines. ¢

sented in Formosa, as comparce ¥ ioned. There seems to be
Dodonaca, Myoporam may be m,tnn d.

] n Formosa.' n
B e i that Euphorbiaceac, Lauraceae
“Jt is interesting to note Hi
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and Fagaceae are the dominant families ir} the forest of
1-}-.rmps:1. the latter two families being most important from
the economic point of view, as they produce the most valuable
hardwood timbers in the island.

“There is a certain amount of anomalous distribution of
the following genera: Oreopanax, a genusnot known elsewhere
than South America; Hugeria of North America and Japan;
Rlastus of southern China and Borneo; Anneslea of India and
the Malay Peninsula; Coriaria of Himalaya, Japan, Philip-
pines, Mexico, Chile and New Zealand; Perrottetia of Mexico,
Colombia, Hawaii, Australia, Molucca, Java, Sumatra,
Borneo, Philippines and China.”

The distribution of wild conifers in the Indian Empire.
By Kavuipapa Biswas. Jouwrn. Indian Bot. Soc. (Madras)
12: 24-47; pl. 2, map; Jan. 1933.

For the region there are listed 12 genera and 23 wild species,
but two of the species are natives of the Malay Peninsula, and
not of India proper. While most of the conifers are confined
to the temperate regions of the Himalayas, several of those
listed extend into the tropical zone, namely Taxus baccata,
Podocarpus neriifolia, P. latifolia, P. cupressina, and P.
Wallichiana, Pinus Merkusii and P. kbasya, Dacrydium
elatum, and Agathis loranthifolia. For each of these s:pccics
there are recorded the general ranges and the Indian localities
at which they are known to occur.

The liability of some Indian timbers to Lyctus attack.
By K. A. Crowpnury. Reprinted from Indian Forester
(Caleutta) March 1933, pp. 164-168; 2 plates (graphs).
R ~ SummARy

A d}_stmcr correlation was found between tangential and
radial diameters of vessels in the species studied, with a few
exceprions,

Lyctus can lay eggs only in those vessels whose tangential
and radial diameters are each larger than the diameter of the
eggs.

Different timber species belonging to a genus show a
marked difference in their vessel size.”
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Tunbex: tests: Meranti temak (Shorea hypochra Hance).
By F. S. WaLker. The Malayan Forester (Kuala Lumpur)
2: 1: 42-44, March 1933. ' :
".Tcmak or Meranti Temak, now well known on account

of its damar which is equal in quality to damar penak

(Ma_dayan'Farﬁ! Records, No. 11), is best considered in com-

parison ‘}’lth' Meranti Pa'ang (Shorea bracteolata Dyer), . . .

fro_m \\:’h]ch it was not distinguished until recent years, both

}Je{ng !lght colored or “yellow’ Merantis with many character-

IStics in common. Temak was formerly named Shorea crassi-

jaf_m RN}UE}', but its identity with "\').wrc‘a /.erﬁrlam “:lm'f‘,

known in Cochin China and Siam, has been established

(Malayan Forest Records, No, 10). It is common in the Lang-

kawi islands, Kedah, and is found in the Dindings and in

Selangor and also in the Kuantan district of Pahang where

it is known as Terbak or Meranti Terbak. . . . j
“The timber proved very difhicult indeed to saw, much

more so than that of Meranti Pa’ang, although there was

some variation between different logs. This may be due to the
more abundant deposits of silica in the rays. In this connec-
tion the Wood Technologist writes: ‘In specially prepared
preparations the silica deposits in almost every ray cell were

a very striking feature, the size of the deposits in Temak being

much larger than those in Meranti Pa’ang’. . . . .
“Meranti Temak is considerably superior to Meranti

Pa’ang in all mechanical properties, a notable feature being

its shock-resisting ability in which it is slightly superior to

Kapur, as it is in toughness. There Is a gf-m_-ra] ﬁ':m:l.u-_'.r_v t

the Keruings in mechanical strength but 1t 15 more resistant

to shock and not so stiff. The weight, even rhmfgh less than

Keruing, is sufficient to detr_m;t ‘ill‘l.ll'l'l 1ts \-':l_hw h‘rr xtlilu I} I_.‘“Ir;

poses as tool handles for which it is urh:!rwﬁv :Fa \] e ! M|:,i:‘

as any of the tested timbers of Malaya, a of which h:

hitherto proved really too st[Ff for sulch ])l}l‘}:f:.\\»c 5. A
“Shrinkage and the rate of drying in t]::.l:m_.t.xnful_lli g n,‘:.,--; R

the same as in the case of Meranti Paang. ihe AVEES

.+ cent of the whole timber, which
volume of sapwood was 33 Pl s ranti Pa’ang, but it is again
is almost as hi_gh A3 .that .OF I?l:‘m!}l{;w ‘incrl;:mc of strength
not a mechanical disadvantage.
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from the pith outwards noted in other Merantis was here
very apparent. Variation in strength frOm_tree to tree (up to
20 per cent from the mean) occurred again, the larger trees
being the stronger.

“The timber is more suitable for heavier construction
than that of other Merantis so far tested, but the difficulty
of conversion will unfortunately limit its use. The durability
is yet to be determined and may prove to be higher due to
the high silica content. Preliminary attempts to impregnate
with creosote mixtures show that treatment is more difficult.””

The Burseraceae of the Malay Archipelago and Peninsula,
with annotations concerning extra-Malayan species,
especially of Dacryodes, Santiria and Canarium. By H. J.
Lam. Bidl. Jardin Botanigue (Buitenzorg) Sér. I11: 12:281—
gb1; pls. 1-13; Dec. 1932.

There are listed formally ¢8 species of the family, referable
to the genera Protium, Garuga, Triomma, Dacryodes, Santiria,
Haplolobus, Scutinantbe, and Canarium. The “general part”
of the paper includes extensive notes on morphology, system-
atic relationships, and geographic distribution. In the system-
atic part, which comprises the greater portion of the pilb]ica—
tion, each species is described in great detail, with full citation
of synonymy, detailed geographic distribution, notes on
habitat, time of flowering and fruiting, native names, and
“general remarks.” The plants treated are chiefly trees, often
of great size, l:'ﬂ:;i”.}' FCS}I:‘l—i)r(u;}uﬁng‘ and SUH-ICtimES with

edible fruits. There are but few notes regarding economic
applications, & ji

>

An appendix includes a list of

: specimens cited, arranged by
1.\';11::Lrnrs. s

:1Ill\1 an 1-11\‘.‘-): to the several hundreds of vernacular
names mentioned in the body of the work.

Ligneous plants collected for the Arnold Arboretum in North
Queensland by S. F. Kajewski in 1929. By Cyrin T.
Whie, Co niributions from the Arnold Arboretum of Harvard
‘{-m:'.“rm‘v IV, 113 Pp:s 9 pls.; April 1, 1933,

The paperisa systematic report upon a collection of woody
plants from the rain forests of North Queensland, particularly
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the wetter parts of the Atherton Tableland, Mt. Bartle Frere,
and _the Daintree River. The rain forests covering the greater
portion of Fhe_:\thermn Tableland are reported to be the
finest of their kind in Queensland, consisting of large towering
trees shading a huge variety of small trees, vines, ferns, and
Calamus species. They yield the bulk of the cabinet woods
produced in Queensland.

.The rain forest plateau has an elevation of 2000-4000 feet,
with a rainfall of 50 to 150 inches. The height of the forest
18 9O to 120 feet. Important trees are Cardwellia sublimis (Silky
Oak, Bull Oak), Flindersia Pimenteliana (Silkwood), Endian-
dra Palmerstoni (Black Walnut), Dysoxylum Pettigrewanum
(Spurwood), Eugenia spp. (Water Gums); and there are in
places patches of fairly tall Eucalypius forest, with a tall
Cypress Pine (Callitris Macleayana).

Mt. Bartle Frere, the highest mountain of Queensland, is
more than goco feet high. Toward its summit the rain
forest is reduced to small trees, some of them no more than
dwarf shrubs, many of which, such as the red-flowered
Rbododendron Lockae, have showy blossoms.

The vegetation of the Daintree River is decidedly tropic
suggestive of that of New Guinea and the Pacific Islands. The
forest here averages 70 to go feet in I"lt".':I}'t! and 1s marxked !'Jj.'
a dense undergrowth of Calamus palms. . :

There is presented a long, annotated list of the species
collected, some of which are ;‘1(',‘3L‘t"|[nl-‘i as new. (,,..:!..I.'_-;i re-
ported for the first time from Australia are Rinorea, (r
carpus, Microsemma, and Paratrophis. Among a}i:.- new o
otherwise interesting woody plants listed are f'lf'm”\l\*}
dispermus C. T. White; B‘-f;:.:;rr;;.:_fl ::.mm:-u;.f.“(., : nft:;
Paratrophis australiana C. T. White; .(m.:':.”.rd,!»‘p.;.i.', baileya
F. M. Bailey (\-’Vhitt‘ Oak, a crmn_ncr-;'lai rm‘nlu:r h\ll- HI¥ ] .‘ “
scandens W'hite’ a new genus of shrubs of [Ihv |‘ ;T)T:] 1{..:E._‘.I‘..‘t
Lonchocarpus stipularis \\'hm;. the Sf':t:l{l;niﬂiisj e v
genus for Australia; E}"‘mﬁm'\l}..‘;ffu‘“rr‘mir:i is very durable in
Plum, “wood (ihops and' s:;:!v‘s t(lkiL\)‘L Rosewood, the wood
the ground™; Synoum it .bn- Jum Muelleri Benth., Red
useful for fence-posts; Dysoxy \\'hir;" Hexaspora pubescens
Bean; Corynocarpus australasica :

tre :}\ic:li.
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White, a new genus of Celastraceae; Tarrietia peralata Domin,
Crow-foot Elm, a good timber for indoor work, taking a
high pelish; Oreodendron biflorum White, a new genus of
Thymelaeaceae; Eugenia kuranda F. M. Bailey, Cherry
Penda; Syncarpia procera Domin, Turpentine; Xanthostemon
pubescens White, Penda, wood very hard to cut, durable
and used for timber: Tristania exilifiora Mueller, wood very
tough, used for mallets; Cerbera floribunda Schum., Mi]ky
Pine, wood used to make butter boxes; Sarcocephbalus orientalis
Merr., Leichhardt Tree, wood used for timber—P. C.
STANDLEY,

Experiments on the daily shrinkage and swelling of wood.
By M. B. WeLch. Reprinted from Fourn. & Proc. Royal
Soc. N. §. W. (Sydney) 66: 498-508; 1933.

SuMMARY

" A series of measurements was made three times daily over
a period of about fourteen months to determine the lateral
shrinkage and swelling of short “quarter-cut’ and “backed-off’
sections of six different timbers. The wood samples were
ed in eight different positions in order to obtain as
variable conditions as possible. The variations in size and
re content are correlated and tables show the maximum
and minimum percentages of moisture found at each station,
the mean moisture content at each period at which measure-
ments were made, the maximum swelling and shrinkage and
the corresponding alteration in moisture content between
9 a.m. and 1 p.m. in any one day, and the lateral movement
corresponding to a change of 1,0 per cent in the moisture
content of the wood.

“Since short sections were used the size variation was
considerably greater than that likely to occur in boards, but
¢ven in such short sections the maximum daily movement for
timber such as Baltic, stored inside, was not found to exceed
O©13" in 4", and 0.043" for timber stored outside, between
9 am. and 1 p.m., whilst in a timber such as Tallowwood the
91z¢ vanation did not exceed 0.002" and 0.007" for inside and

outside positions respectively, an amount which is practically
negligible,”
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The mukushi (Baikiaea plurijuga Harms) forests of North-
ern Rhodesia. By J. D. Martix. Second Annual Bulletin of
the Department of Agriculture, 1932, pp. 71-76. .
“The' Mukushi, known locally as Rhodesian Teak or

Rhoc!esmn Redwood, is the principal tree exploited com-

mer_ma]ly in Northern Rhodesia. Typically gregarious in

h"l:blt, it is known to form individual forests up to 40 square
rynlcs in extent. Its distribution within the Protectorate is
limited to the Kalahari sand formations of the Upper Zambezi

and Middle Kafue drainage basins. . . .

“The Mukushi is an erect full-boled tree with little taper,
the form factor being 0.8 for mature trees. When growing in
close stands it may reach a total height of 60 feet with a clean
bole up to 3o feet. In open forest, height growth is poorer and
the crown assumes a wide-spreading, heavily branched form.
The average length of clear bole is 14 to 17 feet, but forking is
frequent owing to damage to young trees by climbing under-
growth. Individual trees may attain large size and girths of
15 feet at breast height have been recorded; such specimens
are usually fluted at the base. The bark varies in appearance
from rough to smooth, the rough bark being grayish brown
and the smooth having a light ash-gray to cream color. The
rough bark is shed at intervals leaving smooth bark |.:.'1.EL-I1—-
neath, which in course of time cracks and becomes rough.
This change appears to continue__thrlmghm” the growing life
of the tree. When injured by fire the bark becomes rust-
colored, as on felled trees, and comes away from the sr.c,-.r111‘
Epicormic branches are numerous on injured or ﬁ“I‘PrT"‘“;‘_
trees. Mukushi is deciduous from the end of August i o
middle of October, large trees in k-Ic;-;‘rlngs rvr:umm,l_: .t.I?t-:r
leaves much [onger and coming into leaf sooner than those in

"

> forest. J
th?"i?hisfvood of Mukushi is hard, heavy, Ik‘ill:'h_'.—‘gi'llllE?l;:‘l.;lll:;f
durable, brown when first cut, and l'url'lll,lg [m- ku. G
exposure. It is moderately easy to work :m} f_r.f n: [jp b
finish, which makes it suitable for all cl;u}:m-g of tm::-]-\ LIIEN i
ornamental manufactures where its .‘fl:llg.“ct;{;c:r1 i ;1.n]r a
cubic foot air dry, 12 p“r.“‘fﬂ mm&-‘l\}l fmd splits :‘lt the nail
drawback. It is, however, difficult tonail:
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hole. The heartwood, forming about 8o per cent qf the mature
log, is not attacked by borers or termites and is durable in
contact with the soil, hence its utilization for purposes wh'cre
durability is essential, such as railway sleepers, bridge tim-
bers, mine shaft timbers and flooring. a )

“The most important market for Mukushi timber is the
supply of sleepers for the South African and the Rhodesian
Railways. The minimum diameter of log from which it is
possible to cut a sleeper (6 feet 6 inches by 10 inches by 4
inches) is 12 inches, and the number of trees per acre having
exploitable size varies between 12 and 14 in the uncut forests
of the Machili area. Most of these trees have a sufficient
height of bole to obtain two sleeper lengths. . . .

" Most sleepers are manufactured from trees 15 to 24 inches
in diameter at breast height and, since an average of 19 per
cent sapwood is found in Jogs exceeding 15 inches in diameter,
all sapwood cannot be excluded from the sleepers. They are
therefore subjected to a standard treatment, as sapwood is
susceptible to the attacks of insects and fungi. The treatment
consists of a *hot and cold’ bath, the preservatives used being
a 1 per cent solution of arsenious oxide. The sleepers are soaked
in this at high temperature for 24 hours and left in the cooling

tution for a further period of two days, after which the
's run off. The sleepers after drying are then dipped in
. tar and allowed to drain before stacking, It has been
estimated that sleepers of Mukushi treated in this way have
a minimum life of 15 years in the road,

“In recent years the Zambesi Saw Mills have developed
several side lines, such as the manufacture of furniture and
"]"\'k-"‘__ for parquet flooring; the latter being obtained from
the off cuts of sleeper production. A seasoning kiln has been
crected and the latest machinery for mass production of
furniture installed, ‘]‘nngue-ﬁnd-gmove flooring, beams, and
mine F“""‘FT“‘ are also manufactured from Mukushi. Waste
wood is utilized to fire the mill engines and logging locomo-
uves and is also sold for fuel.
sad ]?“:_"”;‘Eefhlt' laSt'timi years experiments have been carried
eSS nhhinr:c{m;m nstitute in connection with tannin

: rom the bark of Mukushi. The extract
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tontains §9.5 per cent tannin, but unfortunately has a reddish
coloyatlon which is a serious obstacle to extended commercial
US€ 1n overseas markets. The results of the experiments show
that the red coloring matter in the extract is of a persistent
nature and gave no indication that it can be satisfactorily
reduced without removing at the same time so large a quan-
tity of the tannin as to render the treatment uneconomical.”

J1

Sur quelques bois du Katanga. By G. DeLevoy. Reoue Inter-
nationale des Produits Coloniaux (Paris) 8: 89: 201-202;
May 1933.

Since 1928 the special Committee for Katanga has pub-
lished a series of pamphlets on the systematic study of woods
of Katanga, and Mr., Delevoy has, with the collaboration of
Messrs. Dustin and Rosenthal, of the University of Brussels,

- . . - 4 M s .
used this information in an attempt to determine the physical
and mechanical properties of some Katanga timbers, ;u‘:'nrn'l-‘
ing to the Monnin method and following the working plan of

Mr. Jean Collardet. s
The studies show that many woods have possibilities of

which advantage has not been taken, and that, on the other
hand, the practice of employing a particular wood for a cer-
tain purpose does not always appear _]Iusmha{d by the :‘mxha:j]-_.
cal properties of the Spvcil‘m’ns studied. For example, while
the wood of Chlorapbora excelsa is in very general use, IRAn
others, such as Albizzia sassa, which would offer the same
advantages are scarcely utilized at all.

: ia and Berlinia timbers also have the

Certain Bracbystegia and Berlini : o

: e o] sperties essential to genera
hysical and mechanical proj : g :

BoLy: durability. If this can be remedied by

Wnu they lack d\ll‘};l i \'lt.l‘\'c method they may

impre ' 1e other preservi thod the) !

impregnation or some ot : .i for example Parinarium spp.
become valuable. Some timbers, I -1'  kiarcelv or pot atall
and Kigelia acthiopica, were found to be scarcely

utilizable. by Mr. Delevoy is that

: & iscovery made by Mr, De ¢

Anothermtcre_zstmg‘dlSLU:‘;ﬂéiﬂ may exhibit prr_nmunu-d
the qualities Oid_ﬂ glveflq«}}]-“hit;“ The fissility, durability,

lati rding to 1t LA bl et Ly

VAriations acco : g{ the density of C,{;zmaﬁ,{:om appe .l.T T.::

and, to some: extens, tA¢ A5 2 4 Guinea to the Ivory

: in passing from Gaboon anc

ngfcasc ;In’\%la;qicm'l __Mary E. RECORD.

‘oast and 1 a. s
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Palms and their characteristics. By L. H. BaiLey. Gentes
Herbarum (Ithaca, New York) 3, 1: 1-29; figs. 1-19;
March 13, 1933.

A general, popular account of palms, discussing briefly
their economic possibilities, their ]andscape‘and ornamental
value, and the methods of studying them. Of particular value
are the directions for making specimens for study, carelessly
prepared herbarium specimens being of little value for the
purpose. There is also a discussion of the terms used in
describing the plants and a short account of the classification
of palms.

No. 35

Buch der Holznamen. I. A-Ca. By Hans Mever. M. & H.
Schaper, Hannover, Germany, 1933. Pp. xviii+4108; 7 x 10.
Price (parts I-1V) about RM. 23.

As a result of twenty years® activity on the part of the
author in making investigations and giving information
regarding timber, there is now available a comprehensive
work of reference giving the species and plant families corre-
sponding to the commercial, common and vernacular names
of woody plants, and also the origin of the wood or the name.

This book includes the woody plants of the whole world
and the title, preface, abbreviations and explanations are
given in four languages, viz., German, English, French, and
Spanish. The book is useful not only to scientists, public
imstitutions, students, and persons interested in the lumber
od industry, but also to the dyeing, tanning, oil,
textile industries, the medicinal and technical
ade, and others whose raw materials are to a great
extent turnished by woody plants.

l_h-‘ first part contains the preface, abbreviations, and
explanations and about 6600 wood names in alphabetical
order from * .~\:1ch-:1-}'ong " to “Cazuela.”” The second part is

already : :
already in print and ‘the whole work will be ready about the
end of this year.

Dr. Meyer
ﬂ‘*hm‘lﬂ.iitm of

trade and wo
paper, and

drug trade,

18 one of the founders of the International
; _\\ ood Anatomists and chairman of its Com-
mittee on the Compilation of Wood Names.
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GLOSSARY OF TERMS USED IN DESCRIBING
WOODS

By CommiTTEE ON NOMENCLATURE!

International Association of Wood Anatomists

Waore Stem
[Gymnosperms and (or) Dicotyledons ]

1. Wood or Xylem.—The principal strengthening and
water-conducting tissue of stems and roots. Characterized by
the presence of tracheary elements. (See No. 71.)

1 Members! of the Committee: Artiur J. Eames, Cornell University;
Irving W. Bawey, Raven H. Wermore, and Roserr H, WoobworTs,
Harvard University; Georoe A. Garrart and Samuet J. Recoro (Chair-
man), Yale Uniyersity.

Terms in bold-face type have been approved, along with their respective
definitions, by the Council of the I. A, W. A, as standard for the Association,
Numbered terms in ifalics have not yet been acted upon by the Council.
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i _ First-formed xylem,
2, Primary Wood or Primary Xylem. F1r§t :
differentiated from an apical meristem. (Ordinarily at edge of

ith in the stem. .
i 3 i;r:t:):;;:!m).——ﬁrst-fomed primary xylem, with trache-

ary elements characterized by annular or spiral thickenings.

4. Metaxylem.—Later-formed prnimary xylem, with pitted
tracheary elements. .

5. Secondary Wood or Secondary Xylem.—Wood pro-
duced by cambium, .

6. Pith.—Central parenchymatous cylinder in the stem
and occasionally in the root.

7. Cambium.—Sheath of generative tissue ordinarily
between xylem and phloem.

8. Initial.—An individual cell of the cambium or of other
meristems.

9. Fusiform Initial—A cambial initial giving rise to a ver-
tical, or axial, element of xylem or phloem; it is fusiform as
seen in tangential section.

10. Ray Initial—A cambial mitial giving rise to a ray cell;
usually of a group and often more or less isodiametric as seen
in tangential section.

11. Storied Cambium.—Cambium characterized by a
horizontal seriation of the initials.

12. Cambial Zone.—A term of convenience for the layer of
variable width composed of the initials and their undifferen-
tiated derivatives.

1 I3 IBari;;i—Tissues of ?ltem and root outside of cambium
ayer. In older trees usually divisible i ivi
Outer (dead) Bark, : e R

14. Phloem.—The principal tissue conc i
distribution of elaboraiied fgodsruffs. Cha::;:;?zec‘;r th t:e
presence of sieve tubes. FIsae

15. Primary Phloem.—The first-fi :
tiated from an apical meristem. S phlonie, d ey

16, Secondary Phloem.—N
formed by theagmbium. Srealyy theipart of the bark

17. Included Phloem.—Phloem :
in the secondary xylem of certain d?z(r;;ii:dggli?rs '”CIllde‘d
replace Interxylary Phloem.) (See note.) woods. (To
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18. Internal Phloem.—Primary phloem internal to the
primary xylem. (To replace Intraxylary Phbloem.) (See note.)

19. Ray.—A ribbon-like aggregate of cells formed by the
cambium and extending radially. Also called Medullary Ray.
(See note.)

20. Wood Ray or Xylem Ray.—The part of a ray internal
to the cambium; term used to distinguish it from Pbloem Ray.

21, Phloem Ray.—The part of a ray external to the
cambium.

Seconpary Woop ONLY
[Gymnosperms and (or) Dicotyledons]

22. Sapwood.—Living (i.c., physiologically active) wood,
of pale color.

23. Heartwood.—Non-living and usually darker-colored
wood surrounded by the sapwood.

24. Included Sapwood.—Masses or concentric zones in-
cluded in the heartwood, which retain appearance and
technical properties of sapwood.

25. Growth Layer.—A layer of wood produced apparently
during one growing period; frequently, esp. in woods of the
temperate zones, divisible into Early Wood and Late Wood.
(See Nos. 30, 32.)

26. Growth Ring.—A growth layer as seen in cross section.

27, Annual Ring.—A growth layer of one year as seen in
cross section. (Usually applicable in temperate zones only.)

28. Double (or Multiple) Annual Ring.—An annual ring
consisting of two (or more) growth rings.

29. False Annual Ring.—One of the growth rings of a
double (or multiple) annual ring.

30. Early Wood.—The less dense, larger-celled, first-
formed part of a growth ring.

31, Spring Wood.— The early wood of an annual ring. (See
note.

32.) Late Wood.—The denser, smaller-celled, later-formed
part of a growth ring, ;

3. Summer Wood.—The late wood of an annual ring.
Also called Autumn Waood (obsolescent). (See note.)
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34. Growth Ring Boundary.—The outer limit of a growth
ring. (Not to be confused with the growth ring itself.)

35. Middle Lamella.—A term of convenience for the com-
pound layer between the secondary walls of adjacent cells.
Consists of (4) two Primary Walls and (8) an Intercellular
Layer of varying thickness.

36, Intercellular Layer.—The layer between adjacent
cells, often merging insensibly into their primary walls; it is
isotropic, and lacks cellulose.

37. Primary Wall—The wall of the meristematic cell,
modified during differentiation. (Not to be confused with the
thiﬁ,)marked]y anisotropic, first-formed part of the secondary
wall.

38. Primary Pit Field.—A thinner area of the intercellular
layer and primary walls within the limits of which one or more
pit-pairs (No. 61) usually develop. (Not to be confused, in
differentiation, with pit membranes.)

39. Crassulae.—Thicker portions of the intercellular layer
and primary walls between primary pit fields. (To replace
Bars of Sanio and Rims of Sanio.) (See note.)

40. Secondary Wall.—The wall formed inside the primary
wall; varies markedly in thickness and in physical and chem-
ical properties; is stratified, striated, and pitted. (See note.)

41. Spiral Thickenings.—Helical ridges on the inner face
of, and a part of, the secondary wall. (Often called tertiary

spirals to distinguish them f i 1
tesell mtég-\): em from the spirals of primary

42, Lumen.—The cell cavity.

43. Trabeculae.—Rod-like or spool-shaped
. - . art f
wa]l’ \,'Vhich project radially across the !u}:neen? (Asisz :aﬁeg
Samo; Beams and sometimes Bays of Sanio.) i
44. Intercellular Spaces —Spaces bet :
. S, . ween cells,
canals (No. 116) and cavyities (schizogenous, lysiginizziu::j

schizo-lysigenous) and Interstiti
itial —acty i
between rounded corners of cells. Seameaa SRR

45. Pit.—A recess in the secondary wall of a cell, with its
3

external closing memb i
ternal rane; open
ot e pen internally to the lumen,

Wi the Pit Cavity and the Pit

4
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46. Pit Membrane.—The part of the intercellular layer
and primary wall that closes a pit cavity externally.

47. Pit Annulus.—The outer, thicker rim of a bordered-pit
membrane. (Has been confused with curved Crassulac (No.

39) or so-called Rims of Sanio.)

48. Torus.—A central, thicker part of a pit membrane.

49. Pit Cavity.—The entire space within a pit from the
membrane to the lumen.

50. Simple Pit.—A pit in which the cavity becomes wider,
remains of constant width, or only gradually narrows during
increase in thickening of the secondary wall, 7.e., toward the
lumen of the cell.

51. Bordered Pit.—Typically, a pit in which the cavity
becomes abruptly constricted during the thickening of the
secondary wall.

52. Pit Border.—The overarching part of the secondary
wall.

53. Pit Chamber.—The space between the pit membrane
and the overarching border.

54. Pit Canal.—The passage from the cell lumen to the
chamber of any bordered pit. (Simple pits in thick walls usu-
ally have Canal-like Cavities.)

55. Pit Aperture.—The opening or mouth of a pit.

56. Outer Aperture.—The opening of the canal into the
pit chamber.

57. Inner Aperture.—The opening of the canal into the
cell lumen.

§8. Included Aperture—An inner aperture whose outline,
in surface view, is included within the outline of the border.

§9. Extended Aperture—An inner aperture whose outline,
in surface view, extends beyond the outline of the border.

6o. Coalescent Apertures.—Slit-like inner apertures united
into spiral grooves.

61. Pit-pair.—Two complementary pits of adjacent cells.
(See note.)

62. Half-bordered Pit-pair.—An intercellular pairing of a
simple and a bordered pit. (To replace Half-bordered Pit.)

63. Blind Pit—A pit without a complement. (Common
form opposite to an intercellular space.) (See note.)
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64. Vestured Pit.—Bordered pit with its cavity wholly or
partially lined with projections from the secondary wall.
(See note.)

6. Unilaterally Compound Pitting.—A type of pitting in
which one pit subtends two or more smaller pits in the cell
adjacent,

_ 66. R_a;nifom? Pits.—Simple pits with coalescent, canal-
like cavities, as in stone cells. (See note.)

67. Scalariform Pitting.—Type of pitting in which elon-
Ezizd) or linear pits are arranged in a ladder-like series. (See
68. Opposits Pitting—Type of pitting in whi i

; : ting.—Type of pitting in which th
;I:s ":1 honzon;aldpalis or in short horizon%al rOWS. (Wh:n}:l}::
re crowded, the outli
talégular Seemaesy view.;] ines of the borders become rec-
. Alternate Pitting —Type of pitting i i i
)- Al g pitting in which th
;ii;c &;nofril;glon‘s;i rows. (When the pits areg crowded, tth: f‘ﬁf
o e borders tend to become hexagonal in surface

70. Sieve-pitting.— its in cri
Ao dustm;': Arrangement of small pits in cribri-
Cl;: ;n'fgc}x:hg Eiie:‘lne;:is.’—-'rhc principal water-conducting
g ylem, mostly vessel members and tracheids.
72. Tracheid.—Imperforate cell with pj
ith i
elemei-nts bordered. (In primary woocll, trglct}?ei?s mngﬂl"nmc
annu aé, spiral, or reticulate thickenings only.) hedin
(stj:-i-n d)tn}nd Tra:cheid.—A ‘tracheid of a vertical ]
ke eagh trac‘helds‘(qr of mixed tracheids and parenc;;"les
v series originating f; i ey
o mg:ce e 5"'5; dm_;g rom a single cambial initial.
74- Ray Tracheid.—A tracheid form;
g.?omet.lmes called Marginal Trarbc:?:’]mog v O'f ok
racb:;rd.} r Marginal Ray
75. Vascular Tracheids.—Im
for{n and position the members 01}8;' fs?r:lfl‘l: o
or 121p§:-fect vessel elements,) 4
76. Vasicentric Trackeids—Short. ;
cheids in the immediate proximit}? rct:;' :r::rs{;%ils] Tﬁ{

definite longitudinal rows or series (See note.)
LJ c.

6

§ resembling in
sel. (Degenerate

formed tra-
not forming
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77. Disjunctive Tracheids.—Tracheids partly disjoined
laterally during differentiation; contact is maintained by
means of tubular processes. (To replace Conjugate Tracheids.)
(See note.)

78. Fiber-tracheid.—A fiber-like tracheid; commonly
thick-walled, with small lumen, pointed ends, and small
bordered pits having lenticular to slit-like apertures. (See
note.)

79. Septate Fiber-tracheid.—A fiber-tracheid with thin,
transverse walls across the lumen. (In these elements the
protoplast divides after the formation of the secondary wall.
The septa are true walls.)

80. Vessel.—A vertical series of cells that have coalesced
to form an articulated, tube-like structure of indeterminate
length, whose pits to congeneric elements are bordered.

81. Vessel Member or Vessel Element—One of the
cellular components of a vessel. (To replace Vessel Segment.)
(See note.)

2. Perforation Plate.—A term of convenience for the area
of the wall (originally imperforate) involved in the coalescence
of two members of a vessel.

83. Perforation.—An opening from one vessel member to
another.

84. Simple Perforation.—A single and usually large and
more or less rounded opening in the perforation plate. (In
contrast to Multiple Perforations.)

8¢. Perforation Rim.—The remnant of a perforation plate
forming a border about a simple perforation. (To replace
Annular Ridge.) |

86. Multiple Perforations.—Two or more openings in a
perforation plate. '

87. Scalariform Perforation Plate.—A plate with multiple
perforations elongated and parallel. The remnants of the plate
between the openings are called Bars. (See note.)

88. Reticulate Perforation Plate.—A plate with multiple
perforations having a net-like appearance (as in certain
Bignoniaceae). _

89. Ephedroid Perforation Plate.—A plate having a small
group of bordered, circular openings (as in Epbedra).




,_}
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go. Pore.—A term of convenience for the cross section of
a vessel element or of a vascular tracheid.

g1. Solitary Pore—A pore completely surrounded by other
elements.

92. Pore Multiple—A group of two or more pores crowded
together and flattened along the lines of contact so as to
appear as subdivisions of a single pore.

93. Pore Chain.—A series or line of adjacent pores that
retain their separate identities.

94. Pore Cluster—An isolated, rounded or irregular aggre-
gate of pores surrounded by other elements.

95. Diffuse-porous Wood.—Wood in which the pores are
of fairly uniform or only gradually changing size and distri-
bution throughout a growth ring.

g6. Ring-porous Wood.—Wood in which the pores of one
part of a growth ring are in distinct contrast in size or number
(or both) to those of the other part.

97. Libriform Wood Fiber.—Elongated, commonly thick-
walled cell with simple pits. (Usually distinctly longer than
cambaa}l‘ initial as inferred from length of vessel mem%ers and

arenchyma imi 7l i
% Bsnoipe ;t;sgfl;.i}(?‘or similar cell with bordered pits see

98. Septate Wood Fiber.—A librifo i
thin transverse walls across the lumen. {Irr:n t h‘zs?: ﬂlef::t: t wl}t\h
protoplast divides after the formation of the secondar ; t]I )

99. Parenchyma.—Tissue concerned primarily wy ;:'a };)
storage and distribution of carbohydrates; cells m}ostl lt ht )
w";th numerous simple pits. Usua]!'y in tw’o systems: i
tical, or axial (Wood Parenchyma or Xylem Pare bs' i
(2) ‘horizontal, or radial (Ray Parenchyma, No ’:i zyma), i

100. Wood Parenchyma or Xylem Pa;e h g i
cal parenchyma, composed of single cell e yp:a.—-—Vem-
Parenchyma Cells) and (or) celi-sgerieze (;P‘(Fm’{om %
:S'zra_nd.r), each of which corresponds in he o f_arm;.byr_na
initial. P in height to its cambial

101. Fusiform Wood Pare
chyma cell derived from a camnlfi}i’;;ﬁti
(To replace Substitute and Intermediate

102. Wood Parenchyma Strand.

Cell—A wood paren-
al without subdivision.
Waad.Fiécr. See note.)
—A vertical series of two
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or more wood parenchyma cells, which is derived from a single
cambial initial.

103. Diffuse Parenchyma—Single parenchyma strands or
cells distributed irregularly among the fibrous elements of the
wood, as seen in cross section.

104. Terminal Parenchyma.—Aggregated wood paren-
chyma forming a more or less continuous layer of variable
width at the close of a season’s growth.

105. Metatracheal Parenchyma.—Aggregated wood paren-

chyma forming concentric laminae, mostly independent of the

vessels and vascular tracheids.

106. Paratracheal Parenchyma.—Aggregated wood paren-
chyma in association with the vessels or vascular tracheids.

107. Vasicentric Parenchyma.—Paratracheal parenchyma
forming a vascular sheath of variable width, and circular or
oval in cross section.

108. Aliform Parenchyma—Vasicentric parenchyma with
wing-like lateral extensions.

109. Confluent Parenchyma.—Coalesced aliform paren-
chyma, forming irregular tangential or diagonal bands.

110. Conjunctive Tissue—A special type of parenchyma
forming anastomosing concentric bands and rays in associa-
tion with included phloem. (See No. 17.)

111. Pith Fleck.—Island (in cross section) of wound tissue
composed of irregularly arranged isodiametric parenchyma
cells occluding tunnels made in the cambium by larvae of
certain insects. (Sometimes called Pitb-ray Fleck and Medul-
lary Spot.)

112. Ray Parenchyma.—Horizontal or radial parenchyma
composing the rays wholly or in part. (For Ray Tracheid,
see No. 74).

113. Disjunctive Parenchyma Cells.—Wood or ray paren-
chyma cells partially disjoined during the process of differen-
tiation; contact is maintained by means of tubular processes.
(To replace Conjugate Parenchyma Cells. See note No. 77.)

114. Septate Parenchyma C Jl—A wood or ray parenchyma
cell with thin transverse walls across the lumen. (In these
elements the protoplast divides after the formation of the

secondary wall.)




{
I.
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is.— liferation of the protoplast of a

115 Tyarh: iu Ehr:uu h a pit-pair into the lumen of an
parenchymatous ¢ ugh a p be fou or e
adjacent vessel or tracheid. (Tyloses may be ICWIOF 2 ed):
S Sed togeher, chin or thick-walleds pited or unpitteds
with or without starch, crystals, resins, gums, etc.) (For
T'ylosoid, see No. 118.) { :

116. Intercellular Canal.—An intercellular space of inde-
terminate length, generally serving as a repository for resin,
gums, etc., that are secreted or excreted by the gpuhclgul{l;
(1) vertical, or axial, or (2) horizontal, or radial (w1th§n
a ray). (Usually called Resin Duct or Resin Canal in
Gymnosperms, and Gum Duct in Dicotyledons.)

117. Epithelium.—The layer of parenchymatous cells
surrounding an intercellular canal. (Cells may be thick- or
thin-walled, pitted or unpitted.)

118. Tylosoid.—Proliferation of a thin-walled epithelial
cell into an intercellular canal. (Differs from a tylosis in that
it does not pass through the cavity of a pit.)

119. Aggregate Ray.—A group of small, narrow, xylem
rays appearing to the unaided eye or at low magnification as
a single large ray.

120, Homogeneous Ray.—A xylem ray composed of
radially elongated cells.

121. Heterogeneous Ray.—A xylem ray composed of
cells of different morphological types. (Typically, with the
cells of the multiseriate part radially elongated and those of
the uniseriate parts vertically elongated or square.)
racll'?:i. Procumbent Ray Cell.—Ray cell with its longest axis

123. Upright Ray Cell.—Ray cell with its longest axis verti-
cal, (Such cells compose certain uniseriate rays and uniseriate
parts, typically the margins, of heterogeneous rays.)

124. Tile Cells.—Special type of apparent] e;'n "
right or square ray cells of approximately the Szi’me hF;iYh:E;
the pr(?cumbent cc_lls and oceurring in i“aeterminatc ho%izon
tal series usually interspersed among the pro b o -
(Common in certain of the Tiliales and M:Iilv:fl‘;:)] ent cells;

125. Sheath Cells.—Upright ray cells tending to form a

sheath about the smaller cell iseri
th a s of a multis
multiseriate part of a ray, el

i {e]
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126. Latex Tube.—A laticiferous tube inclosed in a ray
and connecting with vertical tubes in the cortex and (or) pith.

ExPLANATION

The International Association of Wood Anatomists had its
origin in a conference of scientists at Cambridge, England, in
August 1930. An Organizing Committee was appointed, and
the constitution proposed by it was adopted at a second con-
ference, held at Paris, July 4, 1931. Membership is limited to
persons, other than students, who are actively engaged in the
study of wood anatomy. There are at present 67 members,
representing 22 countries. The affairs of the Association are
administered by a Council of twelve elected every three years.
The members of the present Council are of 12 nationalities.
Professor Record is the Secretary-treasurer,

One of the activities of the Association is “to work toward
standard terminology and descriptions,” but “all committee
reports, standards for terminology and descriptions, manuals,
etc., which may be approved by the Council are to be con-
sidered merely as recommendations or suggestions for the
general guidance of the members.”

Work on this glossary was begun at the Cambridge meetings
and carried on informally by Professor Record until early in
1932 when it was placed under the aegis of the Association
and referred to a special Committee on Nomenclature. Up to
this time attempt had been made to give the equivalents of
the English terms in five and subsequently seven other lan-
guages, but the Committee decided to limit itsactivities to the
selection and definition of English terms, leaving the transla-
tions to scientists of the different nationalities concerned.
The Committee's first report was submitted in May 1932 to
the members who had collaborated, about 25 in all. The
numerous suggestions received were considered at another
meeting in October and a formal report on 108 terms was
transmitted to the Council of the Association. Nearly all of
the terms had been officially approved by April 1933, but the
Secretary deferred their publication until certain queries by
individual Councilors could be considered at a meeting of the
Committee in October 1933.
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Notes
. tuded s
The following notes are merely explanatory;land w;:ﬁz:tn?% oo:id Al::. t::,

report the Council of the Internation "
mists. ?hlfen‘:;nb:rs mrrc.-:spund with those of the terms in the glossary to

which the notes apply. 1 ey _
7,18. The older terms interxylary and intrasylary are not distinctive and

their usage by different authors is not consistent. h y
19. The use of the term medullary ray should be limited to primary tissue,

31, 33. Since the terms spring wood and summer wood are not of general

application, the Committee recommends that their further use be discour-
aged. : .
39, 43. The terms bars of Sanio, rims of Sanio, and Sanio's beams h'mm_:g
become hopelessly confused, the Committee is strongly opposed to their fur-
ther use.

40, 41. The Committee does not recognize a fertiary wall of a cell, Spirals
and gelatinous and unlignified layers, etc., are considered parts of the second-
ary wall.

61. The proper use of the term pir-pair will avoid the ambiguous applica-
tion of pif to both a cellular and an intercellular structure,

63. The older term air-pitis disapproved because it implies a function that
has not been established as a fact. Half-pit is not applicable because the pitis
complete.

64. Vestured pit is af !1::\«;x term for pit with cribriform membrane, since the
punctate appearance of such a pit is not due to the st
(See Tropical Woods 31z 46.) H ki g g

66. Ramiferm pits arc sometimes called branched pits, but * branched "’ im-
pltzs divi:fn ;nslt;ad of coalescence,

7- 1t should be noted that it is i
themselves, that is scalariform. the arreepment.obthe i,

71. In the apinion of the Committee, /férs;
7 ee, libriform fibers are tracheary
. . e
whose mechanical function has become emphasized gl

76, Vasiceniric trackeids is a new term f, i i
more distinctive name than short trackeids. i reicesly SRES
_ 77 The term conjugate (from Latin
lmpélc:; dc;:lupmcnt in the wrong dire
78, In the opinion of the Committee. th
3 A g imittee, the term fiber-tracheid is appli
e la;c wood‘uachuds of certain Gymnosperms as wel] g
tracheids of Dicotyledons, < o' Hic e
81, Further use of the term
: € term segment (from the Lag
should be d:sfeuragcd, since it implies the revers ;tm fese s oupeil
vessel formation. & of the actual process of
87. The term sealariform perforasi
correct, s it implies that the indiy

not the pits

corjugare, to join together or unite)
Ction.

oM, now | i
1 1OW In common use, is obviously in-

e : idual open; e
divisions of a single large opening. It s carrF::ctut‘t%::; :hi:otuhi S m;!l't!]y sl::b—
vessel members

(not the vessels themselve
s) are sealariform)
101. Th : : armiy perforat
lPPl‘ﬁpri:lt: :il::" :I:“‘ﬂh. substitute fiber and i{:k{::d:j: .
€ they obscure the fact thas the cells ar: :aad}'{fﬂ, .
arenc yma,
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THE COLOMBIAN SPECIES OF ASPIDOSPERMA
AND TABEBUIA

By Pav C, STANDLEY
Field Museum of Natural History
ASPIDOSPERMA

The genus Aspidosperma of the family Apocynaceae is
represented by a rather large number of small or tall trees
dispersed from southern Mexico to Argentina. The greater

‘number of species is found in the drier regions of Brazil and

Argentina, and only two extend to Mexico and Central
America. Most of them are economically important because
of their wood, which is employed for a wide variety of pur-
poses.

In northern South America the genus is scarcely better
represented than in Central America, only a few species being
reported from Venezuela and the Guianas, and, until quite
recently, only one (described as late as 1920) from Colombia.
Recent collections obtained chiefly by or for Prof. Samuel J.
Record show that at least four species of Aspidosperma grow
in Colombia. Careful comparison with material or descrip-
tions of the species recorded from Venezuela and the Guianas
indicates that the Colombian trees are all distinct from those,
and, in view of what is known of the distribution of the floras
of northern South America, this is not at all surprising. The
Colombian species, likewise, are quite unlike the single
Aspidosperma known from Central America—dA. megalo-
carpon Muell. Arg.

Key FOR SEPARATION OF THE SPECIES

Leaves, at least when young, densely tomentose bencath with soft, more or
less spreading hairs, rounded at the apex. Corolla glabrous outside.
A. Woronovsi
Leaves glabrous, or merely scaberulous beneath,

Leaves sparsely and minutely scaberulous beneath, at least when young,

long-acuminate. Fruit densely romentose.
Leaves glabrous, at leastinage. .« «ooovvnvvioianoniesonds Curranii
Corolla glabrous outside; leaves obtuse or rounded at the apex. Fruit
glabrousor nearly 80, . . v iuissriianiiniin e rnnd A, elliptica
Corolla sericeous, especially on the lobes; leaves acute, with obtuse
BEPS. & 2ioe e aen s abia s by p et e e s e A. Dugandii
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Aspidosperma Woronovii Standl. F :
34 1530_ mn only from the m_-iginal collection: Quebr‘;da
de Mambucé, Department of Huila, G. Woronow 7975; Typs
in the Leningrad herbarium; fragments in the herbarium of
Field Museum.

Aspidosperma Curranii, Sp- nov.—Arbor jo-metralis et
ultra, trunco 6c-100 cm. diam., ramulis novellis gracilibus
puberulis, vetustioribus brunnescentibus; folia alterna brev=
iter petiolata mediocria firme membranacea, petiolo gracili

-13 mm. longo; lamina anguste lanceolato-oblonga 9-1§
cm. longa 2.5-3.5 cm. lata subabrupte vel sensim attenuato-
acuminata, acumine ipso acuto, basi acuta vel acuminata,
supra viridis glabra, neryis vix manifestis, subtus glaucescens
ubique in statu juvenili sparse minute scaberula serius fere
glabra, costa gracili elevata, nervis lateralibus utroque latere
¢. 12 prominulis gracillimis angulo lato divergentibus fere
rectis marginem attingentibus; inflorescentia ut videtur
parva paucifiora breviter crasse pedunculata; folliculi im-
maturi obovoidei valde obliqui 2-2.5 cm. longi 10-12 mm
lati apice rotundati vel obtusissimi basin versus angustati
ul:lquc dense tomentosi.—Coroms1a: Non-flooded valley of
Rio Magdalena, Buenavista, Department of Caldas, alt YI )
m., .Jli.'l-iy 11, 1917, H. N. Whitford & §. Pinzin 2 (i’ale. N;:‘.'
?)05, ‘erb. Field Mus, No. 675965, type). Estrella Caﬁt;

apayal, Department of Bolivar, in 1916, H. M. CH?‘T;?I 2
ChAlthough known or_lly from imperfect material, the IZ:E"
th:rzfct_ers alone of this tree are so distinctive as i indicat
wo(;cc;t;s;. \Lalld.spgc:es: The vernacular name is Carret 'I?hc
wood and the distr{bunon of the tree are discussed o. The
in Trm_éers of Tropical America, Pp. §14-¢1 RS length
“;’Z;‘Pf]‘f‘t’}’”?’a ellipticum Rusby, Desc:)-. 5S Amer. Pl
B)r;mia {F—})e l;onﬁ"l Masinga Vieja, at 240 meter o i
g Smith 836. Barranquilla, D el
Rosa, near Barranquilla, Dugand 2 » Dugand 37. Santa
Santa Marta region, Espina 81 (Y |§9 (rale Moy 22528),
N{']l.‘}?o“?)‘ ; ale No. 20430), 28 (Yale

¢ vernacular names
Maculhs (Gl b ordies maﬁpﬁ:ﬂr;rtgd as Amargo, Chivato,
gand), )» Amargo or Carreto (Du-
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The leaves vary considerably in shape, being usually oblo'ng
but sometimes oval or very narrowly oblong; the base varies
from rounded to acute. Rusby states that Smith 836 is a mix-
ture of two species, one of which is apparently A. decipiens
Muell. Arg. The sheet of the type number in Field Museum
bears two specimens apparently collected at different times,
but I see no reason why both should not be referred to a single
species, which is clearly distinct from 4. decipiens.

Aspidosperma Dugandii, sp. nov.—Arbor 8-12-metralis,
ramulis ochraceis saepe conspicue lenticellatis glabris; folia
alterna mediocria petiolata subcoriacea, petiolo 1-2 cm. longo
gracili glabro; lamina oblonga vel lanceolato-oblonga prope
medium latissima 7-13 cm. longa 2.5-4 cm. lata acuta vel
acutiuscula, apice ipso obtuso, basi acuta et plus minusve
obliqua, glabra, supra in sicco viridis lucida, nervis ner-
vulisque prominulis, subtus fere concolor, nervis numero-
sissimis parallelis fere rectis juxta marginem in nervum
collectivum junctis, nervulis prominentibus arcte reticulatis;
inflorescentiae terminales multiflorae breviter pedunculatae
circa 2 cm. longae et 3 cm. latae densiusculae, ramis puberulo-
tomentulosis, floribus breviter crasse pedicellatis; sepala
ovato-rotundata 1.5 mm. longa apice rotundata vel obtusis-
sima puberula erecta; corolla in alabastro § mm. longa extus
praesertim ad lobos sericea, lobis angustis tubo brevioribus.—
Covromsia: Near Arroyo Cafa, region of Barranquilla, Feb-
ruary 18, 1932, 4. Dugand 355; at the same locality, Dugand
208, Near Barranquilla, July 19, 1933, Dugand 428. Don Jaca,
Santa Marta region, January 20, 1939, Record 66 (Yale
No. 16465).

The vernacular name is Carreto. Concerning the tree, Mr.
Dugand supplies the following notes: “The trees vary in size
from 5-12 meters, the trunk generally straight, the bark green-
ish gray, peeling off in small patches, but sometimes reddish
gray, smooth, and somewhat glossy on the branches. Scarcely
any latex, the juice being rather watery and not milky. Trunk
diameter 20 to 40 cm., but I understand some trees have
trunks ayeraging over 80 cm., being, of course, taller—15 to
20 meters. The heartwood when cut is of a handsome pink
color, the sapwood being dull grayish white.”
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TABEBUIA

Little has been known regarding the species of Z_‘a&e&ma
(Bignoniaceae) occurring in Colombia, for onlylately as there
become available any considerable quantity of material of
these handsome trees. Even now the number of specimens is
inadequate, but the excellent series obtained recently by Sr.
Armando Dugand G. has made 1t possible to distinguish
satisfactorily at least the more common SPECies of the north-
ern coast. Further exploration undoubtedly will add to the
present list of eight Colombian species, for these are chiefly
trees of the northwestern coast, and there are few specimens
or records from the interior of the country, where additional
species are to be expected.

The Tabebuias are important commercially throughout
their range because of their valuable wood, useful for construe-
tion and cabinetwork. In addition, they merit general planting
in tropical and subtropical regions for ornament, since few
American trees are so showy and handsome. Their flowers,
simjlar to those of the genus Cata/pa, are either yellow or of
; :irtl;zl :::1:.: r-:a}fl puir:ple an%lpmk. The trees of the latter group,
the qame'colorasﬁ';s:lsu;:ttﬁ i i

: e celebrated Japanese cherries.
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KEe¥ 70 T8E Sprcies

Calyx and foliage lepi ¥ f

3 ge lepidote with minute ap i
inute appressed scales. Corolla k o
rose-purple. . ........ . r % sapbylle

. v uoaiaians o ST R RRTIE
Ln{?x sll‘dlatc-pubesccm Or somefimes sctose or pilose with lon o ; };b):ﬂ‘
orolla 5imarsu::]."_ Orldrnsuly' pubescent; flowers in small ] Saidos i
elongate spikelike racemes. small lex pbiic
}:agcrs entire, glabrous; fowers purj
atlets crenate, densely pubescent: flo

‘]Ie. panicicd_ voee . T, Dugandii
wers yellow, in spikelike racemes.
Corolla glabrous ourside; T oy

umbels. Corolla yellow. mistimeele

Calyx very densely pilose with long soft matted vellowish hai
5 ¥ WIS RITS.

ﬁD“ er Y 1n dens 0
] Chl 3
L= in d cnse }'I cal:ls, §

Calyx finely stellate-tomentoge, or

_ T. chrysantba
Leaflets with abundant pubesce

nﬁmcfm'ncs sparsely setose.
ol simple and stellate hairs,
T. rufescens

, of minute

Leaflets usunlly almast
stellate hairs.

glabrous; the pubes :
: P escence, if any
Calyx almost 2 em. long,

short-setos
5. T P
. punclatissima
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Calyx about 1 cm. long, or often much shorter, stellate-tomentose.
Leaflets broadest above the middle, abruptly short-acuminate,
or obtuse to rounded at the apex. Corolla about 4.5 cm.
long..... e T e e T e Rl T. coralibe

Leaflets broadest at or below the middle, gradually acute to

| long-acuminate.

Corolla usually 7-9 cm. long; leaflets at maturity coriaceous.
' T. serratifolia

| Corolla 4-5 cm. long; leaflets thin.............. T, Billbergis

Tabebuia pentaphylla (L.) Hemsl. One of the handsomest
| trees of tropical America, highly estecemed for its wood;
| ranging widely, from Colombia to Mexico and the West

Indies, often abundant locally. Colombian specimens are at
hand from Barranquilla (Dugand 330) and the Santa Marta
region, at 1200 meters (H. H. Smith 1142). Called Roble
Morado at Barranquilla.

Tabebuia Dugandii, sp. nov.—Arbor 6-10-metralis; folia

magna, foliolis 5 longipetiolulatis ellipticis vel ovato-ellipticis

\ 1124 cm. longis 4.5-11 cm. latis sensim vel abrupte acuminatis

basi rotundatis vel acutiusculis integris subcoriaceis glabris

sed praesertim subtus minutissime albido-puncticulatis

(lepidotis?), nervulis utrinque prominulis arcte reticulatis;

flores laxiuscule paniculati, paniculis terminalibus parvis

paucifloris circa 10 cm. latis, ramis gracilibus dense ochraceo-
stellato-tomentosis, pedicellis brevibus vel elongatis; calyx

' anguste campanulatus § mm. longus supra dense minute

stellato-tomentosus versus basin glabratus, lobis latis brevis-

simis; corolla purpurea c. 4.5 cm. longa extus ubique sat dense

stellato-tomentosa, lobis brevibus latis subpatentibus.—

‘ CoromBIA: Santa Rosa, near Barranquilla, in flower, Febru-

ary 3, 1933, 4. Dugand 345; (Herb. Field Mus. No. 670392,

type); November, 1932, Dugand 235 (Yale No. 22524).
Puerto Colombia, January, 1933, Brother Paul g30.

\ Local names, Canaguate, Cafaguate Rosado (Barran-
quilla); Roble Morado (Puerto Colombia). Well marked by
the combination of glabrous leaves, purple flowers, and

| pubescent corolla.

Tabebuia chrysea Blake, Contr. Gray Herb. §3: 50. 1918.

Described originally from Venezuela, where it is known as

Araguén; known in Colombia only from the region of Barran-




quilla: Near Santo Tomés, in flower
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in December, Dugand 288,
237 (Yale No. 22526).

Vernacular names, Roble, Roble Amarillo. Mr. Dugand
« the following notes regarding the local occurrence of

lies the
SUpples f\ very common tree, 6—15 meters taII, the trunk
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Santa Rosa, D:tgm:d

this tree: ! ! d |
sometimes 6o cm. in diameter, with gray rugose bark. At this

time of the year (December), the Roble is almost ba"rc of
B O it s woideh sight because of the pro_ﬁzsmn ?f
beautiful golden blossoms, which make it very conspicuous in
the Jandscape. The capsules are about 50 em. long, and con-
tain hundreds of white, flat, winged seeds.

Tabebuia chrysantba (Jacq.) Nichols. A widcl}' distributed
species, from the original locality, in Venezuela, to Mexico,
although it is quite possible that more than a single species is
treated currently under the name. The writer has seen Colom-
bian specimens from the Barranquilla region (Dugand 369,
113), Santa Marta (H. H. Smith 1140), and Pandi (André
1572). The names reported are Canaguate, Polvillo, and
Guayacin Polvillo. Dugand’s notes are as follows: A tree
12-14 meters tall, the trunk 40-60 cm. in diameter, with
rimose whitish-grayish bark; crown rounded to depressed.
[L‘ i []\ velvety puffs (the flower buds) grow at the end of the

chiets. The wood is reputed to be very hard, and gives off
a yellow dust I.I“-]l\-ith—}l,]_

_-,.,;:. Iui{nﬁm .] - P{ john;ton, Proc. Amer. Acad. 40:
P ,{.."t}g'::g from Colombia and Venezuela to Trinidad
I}\‘»!-"..-‘_-alilmt\‘:t\r ! 1121\11&:8. RCPﬁnCd b}' Sprague and Sandwith
°w Bull. 23, ll..fj.w—__l as having been collected in Colombia by
e et by the present writer is probably
Tabebuia 3 vanta Marta region, H. H. Smith 747.
punctat w8 punctatissima (Kriinzl.), comb. noy. Tecoma
2 Hi I.‘%_\IJ.’M{ }\.rl‘d.l'l?.[. Repen. Sp, Nov- 17- 221. 1021 Type
K;u':::,; ;mr .\-ullata, Prqvince of Bogot4, at 'I 420 ;'n., by
Tabebuia coralyg. . er only from the description.
ulis gracilibus ocher ot "O¥sArbor §-1o.metralis, ram-
tomentosis Scrsi Od{racmﬁ novellis dense minute stellato-
§ 1Ungip8ﬂ(lhlt:;ig af]; ratis; folia parva longipetiolata, foliolis
Obwat‘*""“iptici 5 frme membranaceis integris plerisque
atissimis 25 c::n vle | rotundato-obovatis supra medium
{ + iongis 2“3.5 cm. latis ﬂ-bruptc hre\'iter

Triana. Oy
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acuminatis apice ipso obtuso vel apice interdum obtusis vel
rotundatis, basin versus vulgo paullo angustatis et rotundatis
vel obtusis, primo utrinque sparse minute ste]:lafo-pubeglhs
mox glabratis vel fere glabris, sparse minutissime albido-
punctatis, in sicco viridibus vel fusco-olivaceis, nervis subtus
prominulis, nervulis reticulatis planis vel_ subimpressis; flores
praecoces ad apices ramulorum subcapitato-congesti pauci
sessiles vel breviter pedicellati; calyx campanulatus 6 mm.
Jongus ubique dense fulvo-stellato-tomentosus §-costatus,
lobis brevibus ovato-triangularibus inaequalibus tubo triplo
brevioribus; corolla lutea 4.5 cm. longa extus glabra, lobis
patentibus ovalibus tubum semiaequantibus; capsula linearis
¢. 32 cm. longa primo stellato-tomentosa glabrescens fere
laevis, valvis 1 cm. latis; semina numerosissima tenuia I cm.

lata, utroque latere ala c. 7 mm. longa aucta.—CoOLOMBIA:

El Paraiso, near Ponedera, March 26, 1933, 4. Dugand 390
(Herb. Field Mus. No. 670391, type; specimen in flower,
without leaves); same locality, February, 1932, Dugand 348.
Barranca to Campeche, Dugand 71. Near Barranca, Dugand
148.

From all other species of the northwestern coast of South
America this may be distinguished at once by its small,
chiefly rounded-obovate, entire leaflets. The verbacular name
is Coralibe. According to Mr, Dugand’s notes, this is a tree of
§—10 meters, with a trunk diameter of 2535 cm.; the bark is
gray and rugose. While the flowers usually are produced on
Jeafless trees, they sometimes accompany the foliage.

Tabebuia serratifolia (Vahl) Nichols. No Colombian speci-
mens have come to the attention of the writer, but Sprague
and Sandwith (Kew Bull. 26. 1932) report the species from
Llanos de San Martin, Triana 4114, the material sterile, and
therefore perhaps referable to one of the other species listed
here. 7. serratifolia ranges from Colombia to St, Vincent and
the Guianas, and southward to Sio Paulo, Brazil, and Bolivia.
Besides the vernacular names recorded by Sprague and
Sandwith, there may be reported that of Tajibo Amarillo,
current in Santa Cruz, Bolivia, according to Steinbach. It is
of interest to note that in Venezuela 7. serratifolia sometimes
is called Coralibe, although it is quite unlike the Colombian
trees here reported under that name.
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Tabebuia Billbergii (Bur. & Schum.), combiHaN: T“;’;’”f‘
Billbergii Bur. & Schum. in Mart. Fl Bras. 8, PtT]‘: 3;911 1897.
'['\'pc ‘\'l‘_?”l’L‘tCLi at Cartngena_, B:H&Wg 125 S0 QWI“g
specimens are in the herbarium of Field Museum: Santa
Marta region, H. H. Smith 747. Santa Rosa, near Barran-
e, Dueand 260 (Yale No. 32549). Near Barrancas Bsens
144, Palmar-Ponedera Trail, Dugand 290. The leaflets vary in
number from three to five, and they may be either entire or
coarsely serrate. The flowers appear after the leaves. The
Colombian tree has been confused with T. ipe (Mart.), comb.
nov. (Tecoma ipe Mart.), which ranges from southern Brazil
southward. It is, in fact, related to that species, and resembles
it closely in foliage characters.

The vernacular name of 7. Billbergii is reported as Cora-
libe. It is a common tree, 6-12 meters tall, with trunk diameter
of 20-60 c¢m., the bark rugose and gray.

BEARING OF WOOD ANATOMY ON THE
RELATIONSHIPS OF THE MYRISTICACEAE
| By GEorGE A. GARRATT
Associate Professor of Forest Products, ¥ ale University

5 Che taxonomic history of the Myristicaceae, or Nutmeg
.n.c.m'.!_\.'.? is a record of .successi\-‘e cha!'}ges. Some of the earlier
confusion may be attibuted to the fragmentary nature of ghe

@l available for study, but with the removal of this

handics Salared :
iandicap botanists are still unable to agree on either the

n\i or the composition of the family.

woode of (s yhaper, entitled *Systematic anatomy of the
Cf\!:l't‘!’t‘t.t..'li- tr{nl}r!?tlcaqcae (Trop:'m[ Woods 35: 6-48), was
family, whc{ic-matli-i-}r with the internal organization of the
o r:ts one deals with the external relationships
e 1atuml system of plant classification. The
. Nmmég y r;zlv'edgcompanson of the secondary woods of
ol but‘ani} with those of the various other groups
b Sts at one time or another have considered it

TROPICAL WOODS
TAXONOMY OF THE FamiLy MYRISTICACEAE

The genus Myristica Was established for the Nutmeg tree
by Linnaeus in 1742, being placed under a special appendix,
constituting “fragmenta varia,” apparently because Linnaeus
could not determine, on the basis of the available material,
whether the plant was dioecious or monoecious. In 1763
Adanson assigned Myristica to the “Pistacien” plants, on
the basis of an inadequate description, while Lamarck !
subsequently transferred it to the Lauraceae. Jussieu (1789)
then added Myristica, together with Hernandia (now included
in the family Hernandiaceae) and Virola, externally to the
Lauraceae. Later, however, Jussieu (1806) acknowledged that
the genus Myristica belonged to a separate and distinct fam-
ily, but did not attempt to name it. Finally Robert Brown
(1810) proposed the name Myristicaceae for the family and
placed it between the Proteaceae and the Lauraceae, although
stating that it is not closely akin to either.

Chiefly because of its apetalous flowers, leaf type, and
habit, the family Myristicaceae has frequently been placed in
close proximity to the Lauraceae. Thus, it was adjoined to the
Lauraceae by Link (1829), Dumortier (1829), Kunth (1831),
and de Candolle (1856). F. v. Muller 3 placed it between the
Monimiaceae and the Lauraceae, while Baillon (1870), Kurz
(1877), Warming (1890), and Talbot (19o2) all emphasized
the affinity of the Nutmegs to the Lauraceae. Hutchinson
(1926) also supports this view, placing both families in the
order Laurales, together with the Monimiaceae, Gomorte-
gaceae, and Hernandiaceae.

The affinity of the Myristicaceae to the Anonaceae has been
emphasized by numerous systematic botanists, on account of
a number of common structural features of the flowers and
fruits. Bartling (1830) was the first to refer to this relation-
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1 Mémoire sur le genre du muscadier. Histoire de I’ Acad. royale de sciences
Act., Paris, 1788. Reported by Warburg (1897).

1 Virola, recognized as a genus by Aublett (1775) for a Guiana species since
then known as sebifera, was incorporated in the family Myristicaceae upon
its establishment in 1810.

» Census of the Australian plants. Reported by Warburg (1897).
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he also assigned Eupomatia and Hernandia to the
the latter with a question mark.! Lindley
red out the affinity to the Anonaceae, stati

22

ship;
Myristicaceae,
(1830) also poin

that, while the Myristicaceae have usually been placed in the
of the Lauraceae on account of their apetalous

Acinity :
;3:‘:11“:, they are perhaps more closely allied to L:he Anq_naccg.e;
he subsequently (1853: 301) enlarged upon this relationship,
with the following comment: “They [the Nutmegs] may also
be regarded as an apetalous form of Anonads, with which
their ‘[1--;1111’1'(:\15 flowers, arillate seed, ruminated albumen,
minute embryo, and sensible properties closely ally them.
Bocagea, which is usually considered as a connecting link
between the latter [Anonaceae] and Berberids, must also be
looked upon as one of the cases of transition from Anonads to
Virolaamong the Nutmegs. Another and much more interesting
instance is afforded by Wallich’s genus Hyalostemma [[placed
in the Myristicaceae by Lindley but now absorbed in the
genus Miliusa of the Anonaceae], which would be almost an
involucrated Myristica if it had an aril. That plant, which has
unisexual apetalous flowers, and a trifid calyx surrounded by
an involucre of six subulate bracts, was regarded as a Uvaria
T e

ts numerous carpels are considered, or myristica-

ceous if its unisexual flowe 1 1
e : 583 rs and simple t '
allowed to have weight.” ple CAE G

I-iT‘.l {L“,' |']H("] ALy 3 5 .
Myrsticomas 2 however, considered the relationship of the

'-.-m.‘..-.mu"at to the Menispermales, or Menispermal Al-

Hance,” as more sjgmﬁcant lacin the fars B

tween the Schizandracece P g the amily directly be-

(p. 701): J“-ifim“;]"““eae and Menispermaceae. He states

above] may | ‘]{l:’ owever, all these relationships [cited
I may bea owed their due importance, it seems impos-

LN O ;
Eupomatia was subsequently

by Bentham and Hoe : assigned to the Ano di red
) and Hooker (1862 and £ naceae and is so trea

son (1g26) ‘ 2)a ngler and P ; ; i
-"frr;:u:;;l-:m:ftm T- Hs constituty ng the monogen:;:?asrlﬁslm%’ ¥ Ht‘: td:";

(1880), but Fn 'Ie I_' \Ct't'! among the Lauraceae by B I{ gpomlHac I:n;

Famity B ogler and Prant] (18s) and Hutehinon (Cat) et i
51 ¥ dicr“andlucmc. 9 utchinson (1926) assign it to the

Andley included o {

Monimiaceae, Atheroer.. following: families in the Meni T

Myrise » Atherospermaceqs ; Menispermal Alliance:
yristicaceae, Lardizabalaceqe, é}:ﬁ&:"&“ﬁ ﬁ the Monimiaceae),

» enispermacene.
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sible to disjoin Nutmegs from the Menispermal Alliance,
because of their strictly unisexual flowers. The diverging
cotyledons of their embryo bring them up to the_ Monimiads,
while the ruminated albumen finds its parallel in the genus
Anomospermum in Menispermads.” !

The conception of the affinity of the Myristicaceae to the
Anonaceae and to the Menispermaceae was accepted by
Endlicher (1836-1840), who placed the Nutmeg family be-
tween the Lardizabaleae (according to him a sub-order of the
Menispermaceae) and the Anonaceae. Endlicher’s views were
shared by Hooker and Thomson (1855), who also pointed out
the relationship to the Monimiaceae.

Engler (1836) ¢ placed the Myristicaceae directly adjoining
the Anonaceae, while Engler and Prantl (1891) gave it a like
position. The latter authors state (p. 41) that the relationship
between these two families appears so close that the genus
Myristica might be embodied in the Anonaceae just as well as,
or even sooner than, Eupomatia. Warburg (1897) emphasizes
the affinity of the two families under consideration, although
stating that the above contention of Engler and Prantl
signifies too strong an emphasis on the real situation of the
relationship. Lofgren (1g17) also places the two families
together.

A number of botanists have stressed the relationship of the
Myristicaceae to the Monimiaceae. Chief among these have
been Horaninow (1847), Lindley (1853), Hooker and Thomson
(1855), Bentham and Hooker (1880), Hooker (1886), Thisel-
ton-Dyer (1913), and Hutchinson (1926).

Other relationships of the Myristicaceae have been pointed
out from time to time. Martius (1835) placed it directly before
the Thymelaeaceae, under the cohort Haplocarpae columni-
ferae. Meisner (1841) assigned it, with a query, to the order
Daphnoidearum between Santalaceae and Phalerieae on the
one hand and between Penaeaceae and Elaeagnaceae on the
other. Reichenbach (1828) placed it in the order Aristol-
ochiaeae; he also assigned the genus Hernandia to the
Myristicaceae.

{ I thbm durch den Breslauer botanischen Garten, Reported by Warburg
1897).
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ﬂ In summing up this discussion of the various opinions held
! o = : - ; cld
dl by systematic botanists, it may be _pomte_d out that the main
[ ' emphasis has been placed, at one time Or another, on the re-

lationship of the Myristicaceae with the fo_llowing families:
Lauraceae, Anonaceae, Monimiaceae, Lardizabalaceae, and
'. Menispermaceae. The fact that the genera Hernandia and
I Eupomatia were at one time placed with the Myristicaceae,
implies possible affinity between that family and the more
recently established Hernandiaceae and Eupomatiaceae,

][' Hutchinson, by placing the Myristicaceae in the order Lau-
I8 rales, also brought them close to the Hernandiaceae, as well
! \ as to the Gomortegaceae, while Lindley implied an affinity to
il the Schizandraceae, Further, because of the occurrence of oil
i (secretory) cells in the parenchymatous elements in the sec-
: nmin_r)’ x)‘]r;n_*. ulr" il_f‘tj“' species of the Myristicacea:e, poasible
relationship is indicated with the Canellaceae (Winteranae
i ceae) and the M:}'__-’ﬂu]i:it:t,’ilt; in fact Warburg (1 897) deﬁmtely
'9;| E'.rrru:t]“rr}i& Nutmegs should not be placed too far from the

| DescrirTioNs oF THE Woobs or thE MYRISTICACEAE
i AND AssociATED Famiries

The fu'i'.z:\\'in"f descriptic
14 f&lf‘s"_:'iuq '-]'1‘.-:;;\'5;ti‘:’;hii—lllpkluns. Of the Secondary XYIem Of the
families involved 15 study are { i
B it o e ntended to bring out the
I Simuarity and distinction between the
bl groups. In these deser; t;t‘:ae e th'ose Ofbeethe Dd]ceder pulpoant
f b the basic :m:mum:.c';] ch[;r::rs e'mphasm = - &
& ! i : : ; er . - K
g}’-’-‘rﬁlbir it istics that serve to indicate the
. amilies, Exc &
| vies. Except for the phys; d densit;
| L _ ysical i
“ . the featyres considered 3, oo coonang s

: woods of the Myristicac

. OF Tarely shrybg w{lriSticaEcea-e or Nutmeg family are
vand African 1o dely distributed j gl
. f’flcan I ropics. 'Il‘he f"llowing :il'l thie ggegfm
/ C ¥ ESC1 | y! C
g yarratt (1933 ,and is ba.se];em 1sa S‘llmmary o thﬂtgim

%9, representing 8, specie: gilc‘la;;t;g;: ‘5 ednes
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Woods very largely within the range of light and soft to
‘medium hard and heavy, with specific gravity (based on room-
dry weight and volume) of 0.35 to 0.77; in few cases hard and
heavy (sp. gr. 0.87 to 1.01). Sapwood light brown in color,
with often pronounced grayish, or pinkish, cast; heartwood
usually not particularly distinct, but in some specimens deep
red to chocolate brown. Growth rings at times absent; when
present delimited either by concentric lines of wood paren-
‘chyma, or less often by rows of flattened wood fibers.

Pores chiefly solitary or in radial pairs, occasionally in multiples of 3 to 5;
distribution fairly uniform, without definite pattern, Perforation plates
‘variable from very predominantly simple to exclusively scalariform, some-
times reticulate or compound scalariform; scalariform plates generally with
- few (1 to 10) bars. Intervascular pit-pairs (face view) rather small to fairly

arge, numerous, somewhat crowded; arrangement usually alternate, ocea-
ally rather definitely opposite; border outlines irregularly rounded to
al, or polygonal when crowded; apertures narrowly oval or lenticular to
like, mostly horizontal, and usually included. Pits to ray cells of two
incipal types: (&) large and radially elongated (occasionally somewhat
‘oblique) and often extending almost width of cross-ficld in definite scalari-
13 arrangement; borders complete, or sometimes covering only ends or
rﬂiparent_ly' lacking; apertures generally conforming to shape of elongate-
oval to broadly elliptical border outlines; (4) relatively small and similar to
‘intervascular type; usually numerous, often crowded, arranged oppositely to
‘irregularly; border outlines rounded to oval or more often irregularly angular;
‘apertures fully included, slit-like or narrow-lenticular to broadly oval and
“horizontally inclined. The first type is the distinctive one and usually pre-
dominates, although both types, together with intermediates, sometimes
_occur in the same cell.

Wood fibers with small and more or less inconspicuously bordered pits (in
a few cases possibly simple). Septate fibers localized in immediate vicinity of
vessels (in rare cases also in terminal bands).

Wood parenchyma more or less abundantly developed and of three types:
() metatracheal or terminal (absent in a rather large proportion of speci-
mens), (&) paratracheal, and (¢) diffuse. Metatracheal or terminal bands usu-
ally numerous and irregularly spaced, at times discontinuous or branched;
1 to g, mostly 2 to 4, cells wide. Paratracheal parenchyma mostly in uni-

' seriate vascular sheaths, although at times 2, or even 3, cells thick, especially
at the tangential ends of pores and pore groups. Diffuse type usually very
sparingly developed. 1 N -

Rays predominantly uniseriate and biseriate or ﬂl_ll}: locally triseriate; in

some cases definitely wider (3 to 6 cells); usually dlgt:mctly heterogeneous,

with one row (occasionally more) of squarish to decidedly upright cells on

upper and lower margins; weakly heterogeneous, or even homogeneous in a

few cases. Oil cells occasionally to commonly found in several species (in
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Knema Alsarezii Mert, occasionally not_cd in wood parenchyma strands also),
Tanniniferous tubes present in all specimens, aitllxough aEP""“ﬂY very rare
in a few cases; they occur in both unisenate and‘mdgr E"r“o“-"-ﬂfthenya'_..hd
nical: they provide a definite diagnostic feature, setting the

at times are af t
Myristicaceae apart from all other woods.

26

Lauraceae

The Lauraceae are trees and shrubs, or very rarely twini
parasitic herbs, and are mainly tropical and subtropical in

their distribution. They are recognized as a distinct family

by Bentham and Hooker (1880), Engler and Prantl (1891)
and Hutchinson (126), the last-named authority placing
.r_hr;vnn_ -L‘]:!_QL? to the NI}'I’ESTiCaCCKE in the order hurnlgs. The
following Llc.scription of the _secondary xylem is based on
various published accounts of individual woods and groups of
woods, as well ason a pet‘sona]lstudy of a large proPo_rtio_n of
”.w. .'.]:i'.l ny l.'mr:tc{:t‘msr\\‘gr}(is n th_e Yale collections. The
pa {.\tl!\-..,-; gc:1~._1sll:}:.v_5_1-wa is not considered in this discussion.
oods variable fro di 1 ely ligh
£ Weoods Wa:u} T'\l'lIlT! medium light and soft (or rarely light
ey 1ard and heavy; sp. gr. 0.40 to 1.15 or more.
et l;rld ”hhtn fragrant; its color ranges from all shades of
yellow throu various > £ I
I (}:m‘-];hh»r‘o“ ns and reds to very dark brown
k; :,0\'. th rings absent, very poorly defined, or
DeroepRbly i demarcated by narrow layer of more or less
reeptibly flattened and (or) thick-walled fibe : .
cases by terminal oy R T8, O AR
i nal parenchyma; Sassafras is ring-porous.
ores diffuse (except in Sassafras): soli .
T,"!“ ol 2 to 4, rarel '."mur [i Jj;"u;;,: solitary or more or less often in multi-
form plates, chiogs e Perforations usually exclusively simple; scalari
rioatTy 1_, ;"h few (up to 8) bars, sometimes present hftea:vmul .
e o o e, more o less crowdea and alternate; border it
g 'Y “' B va IrTegu ;u-l)- l . A 3 -.-
01\';-,--\;,.]...” tures shit-like to narrow Ic:?t?.;t[}gonal' not (or very nrely) sca h.ﬂ -
juely inclined, and ar or oval, horizontal or somewhat

extended - and mostly distinetly : :
hf'rdrl::_d nd tending to coalesce, P y included, but at times s tly'

dI1StInce: usua

m arran

lht\ ;:::ie f:hnpc a5 that nfg :hn'l:hurdcu,

indistiner, s:‘wm‘h simple pits, which : o
ate fibers present in mane predominantly small and rather

many specimens, often predominating;
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distributed throughout ground mass and, unlike the Myristicaceae, not asso-

ciated with vessels.

Wood parenchyma more or less abundantly developed; paratracheal and
diffuse in all cases; tangential bands (terminal or metatracheal) present in
certain specimens, but not as characteristic of this family as of the Myristi-
caceae. Paratracheal type usually in narrow sheaths (1 to 3 or 4 cells wide)
about pores and pore groups,” but in some cases aliform and confluent.
Terminal or metatracheal bands variable in width up to 5 to 14 cells. Diffuse
type sparingly developed. ‘

Rays very predominantly 1 to 4 cells wide, mostly biseriate or triseriate;
occasionally definitely wider (up to § to 8 cells); variable from homogeneous
to rather distinctly heterogencous, usually rather weakly heterogeneous;
marginal cells generally range from squarish to somewhat upright.

0Oil cells occasional to frequent in great majority of specimens; princi pally
in wood parenchyma strands, although in some cases more prevalent in rays.

Monimiaceae

The Monimiaceae are recognized as constituting a distinct
family by Bentham and Hooker (1880: 137), Engler and
Prantl (1891: 94), and Hutchinson (1926: 89), the last-named

‘authority placing it with the Myristicaceae, in the order
Laurales. The representatives of the family are trees or shrubs,
or rarely climbers, native to the tropics and subtropics. The
following discussion of the anatomy of the secondary xylem is
based upon an intensive study of the woods in the Yale col-
lections (55 specimens, representative of 27 species of 11
genera), supplemented by the descriptions of Solereder
(1908 699) and Welch (1929).

Woods range in color from pale yellow or light brown to
dark (chocolate) brown or almost black. Mostly medium light
and soft to medium hard and heavy (sp. gr. ©:53 to 0.78), but
occasionally light and soft (0.43 to 0.47) or, in available speci-
mens of Bracteantbus, hard and heavy (0.83 to 0.95). Growth
rings apparently lacking in a few cases, but usually more or
less distinct, being delimited by narrow zones of generally
denser wood, especially by one to several rows of somewhat
flattened and often noticeably thicker-walled fibers; in Brac-
teanthus and some specimens of Siparuna flattened fibers are

7 In the lauraceous woods examined, the chief development of the para-

tracheal parenchyma is usually found on the radial sides of the pores and pore

ups, thus differing from the Myristicaceae, in which the parenchyma is
argely massed at the tangential ends.
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supplemented by more or less broken parenchyma lines or
diffuse parenchyma strands. ) &

Pores salitary or in multiples of 2 or 3, or at times 4 or §; in S""‘."_”!’_fpm
parte) radial mulriples may contain up to 8 to 12 or even mpﬂmamd are
often disposed in long radial series, interrupted only by solitary mﬁh&&
Perforation plates generally exclusively sca]a_nform,. usu'ally with 1 § to many
bars: in Boldea and Bracteantbus exclusively simple; in Siparuna variable from
predominantly simple to almost exclusively sca!gnfon‘n (W‘}h.lm;than P
bars) and seldom to frequently net-like. Spiral thickenings distinctin vessels
of Peumus boldus Molina. Intervascular pit-pairs of two types: (a) rather
small to large, and transitional from oppesite to scalariform, with distinctly
scalariform arrangement usually predominating; apertures slit-like, extendi

28

horizontally almost to the slightly to decidedly elongated border 0“%”5

(4) small to medium or rather large and distinctly alternate in arrangement;
apertures slit-like, extending horizontally (at times obliquely) to, or almost to,
rounded or slightly oval (sometimes polygonal due to crowding) border out-
lines. Scalariform type characteristic of genera having exclusively scalariform
perforation plates, and consequently predominates. Pits to ray cells simple to
completely bordered, often bordered only at ends; of two rather distinct types
(as in Myristicaceae): () large and elliptical and usually in definite scalari-

form arrangement, with apertures in completely bordered pits geneﬂiﬂy

cun!':.‘rmir;glin shape to the border outlines; (4) relatively small and
similar to intervascular pit-pairs, although having a more or less distinct

o -,-!-[f.r.,t'l\l\,?;i?-zm? ‘i;:;t_es m:id sfcala:!iform!intervascullp pitting. In
ipering - piitng s predominantly unilaterally compound, two to
s-.x\:, more small vessel pits bc';ng subtended by a s'lnglz lﬁdl':;o’
ood fibers W:J:h simple, indistinctly bordered, l:ardiliﬁl'.i:tlj.r re ﬂdﬁ
O 'Y to always septate, except in Bmdm::rbm sparuna, and dis
tributed rhmughuur gmunfi mass (not d:ﬁniteiy mmqa‘mwmddl;
¥ simple-pitted even in those woods in which noa:

Occasional

septate :_-_I},crs apparent|
;ci.:'::;‘r fibers bear distinctly bordered pits
Vood parench yma sp.?ring!}- ;jcvclopad and in the t majority of the
it aly; a slight Paratracheal tenden 5;:; = é‘ .q’_
%0 1n numerous, closely spaced efirite, metatra m.{
or bands in Bracteanthys and 8
, _I{.t}'.\ essentially di i
Infrequently ¢ or 6, ide) 1 0S|
\maximum widchy V;:!Ebzl}irﬂl;n i
OBeneous, with one o several
cells, Oif cellg entirely lacking

Gomortega nisigy R, the sinol
E:;m:ly, 15 a tree rmt:'wat:L %Ehkgglc@muu
Tporates the family in the order ] utChm : _

:e_::::i-:ng_v to opposite arrangement. The first type characterizes woods with
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¢ is scarce in herbaria and
1 ecimens in
:oned in the literature. There are no Sp :
ione 1; and the brief description of the ;ffc%nc;
ary xylem which follows is taken from Solereder (1908: 709/

- |
Wood characterized by fiber-tracheids; narrow, heterogeneous ray:; v}mcsscrs)s
having exclusively scalariform perforations (most]_y _wlth numc}t‘lo.ma -
a;d nrglativcly large, simple pits to ray cells; and limited parenchy s
This family is omitted from further consideration in th1?
paper because of insufficient data concerning the anatomy O

its secondary xylem.
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species appears to be very rarc, as |

hardly mentione
the Yale collection

Hernandiaceae

This family, as now constituted, contains the fqur genera,
Gyrocarpus, Hernandia, Illigera, and Sparattanthelium. _These
were included by Bentham and Hooker (1880: 164) in _the
Lauraceae, but Engler and Prantl (1891: 126) set themup in a
separate family, Hernandiaceae, which was subs;qgently
recognized by Hutchinson (1926: 92), who placed it in the
‘order Laurales. The representatives are trees or shrub;, en-
tirely tropical in their distribution. The following description
of the anatomical structure of the secondary xylem is based in
part on the work of Solereder (1908: 707), who investigated
the wood of a single species of each genus, but more especially
on a study of the material in the Yale collections (17 speci-
mens, representing one species of Gyrocarpus and five species
of Hernandia).

Woods very light and soft to light and soft; sp. gr. 0.21 to
©.43. Essentially light in color, varying from grayish white to
pale brown. Growth rings apparently lacking in some speci-
mens, but usually more or ?ess distinct, being delimited by
narrow bands of flattened fibers, at times supplemented by
wood parenchyma, which is either diffuse or in rather broken
lines or narrow bands.

Pores distributed uniformly throughout ground mass of wood: u
ores : h 3 usuall &
qumln_anﬂy'solatafy, but occas:onn.l{y to frequently in radial pnil:: a!:u? r:t
times in radial (or irregular) groups of 3 to 6. Perforations exclusively simple.®

! Solereder (Zoc. cit.) states that in Hernandia (b
loc. cit. i ased on H. ;
:, . ;ope:-:{c!mngn platg.s are sca..lanf?rm with few bars, but n;ﬁ’:o;? t]i‘u)ss:;mc
m.un in five species examined in this investigation (/7. cordigera Vi lli)c
* iranensis Aubl., H. ovigera L., H. peltata Meissn., and H. somora L)m b




Intervascular pit-pairs relatively large, rather numerous and commonly
crowded, and e ste: borders irregularly rounded to polygonal, or at times
somewhat elongated horizontally; apertures slit-like to more o less lenticular,
horizontal, and included. Pits to ray cells mostly crsﬁrely bordered, although
at times only partially bordered or simple; predominantly large, the borders
somewhat irregular (more or less rounded or oval to squarish) or seldom
distinetly elongated radially; rather irregularly arranged (no scalariform
tendency); apertures are (@) narrow 1o very broadly lenticular and extending
entirely or nearly to the border, or (#) more often irregularly rounded to
somewhat squarish, in conformity with border outline; pitting occasionally
unilaterally compound.

Wood fibers with very small and rather indistinct simple pits. Septate fibers
apparently entirely lacking.

Wood parenchyma primarily paratracheal; usually abundantly developed,
allgmrm or[mnﬂucm into irregular tangential bands; diffuse in some speciﬁ!eus,
and in a few cases tending to form broken meta i i :
growth-ring boundaries. : nebelincyLae

_ Rays 1 to 4 cells wide, chiefly biseriate and triseriate; predominantly dis-
tinctly homogeneous, although occasional rays show slight heterogeneous
tendency, with one or two marginal rows of somewhat squarish cells,

Oil cells present in wood parenchyma strands (rare or lacking in rays) of
Hernandia cordigera (rather common), H. gusanensis pro parte (rare to
stonal), f. peltata (common), and H. soncra (fairly common). i

Magnoliaceae

In this investigation the accepted classificati
Magnoliaceae is that proposed by Ili'IutcI'Extlassas:lﬁE:::';12?'1 3(;§ th:;
supported, at least in its essential phases, by McLau :ln
fé :- 3 g 3)- The vesselless genera, Drimys, Zygogynum ‘Trarbfd ;

. ar}d Tdracfmro?:, are excluded, along with c:artai li”-
]ggua;;sdnauded in the family by Bentham and Hookern(?;iﬁel:
c s angle;}an{c}l Pra_ntl (1891: 12). The family is com sezci
At W et s X eyt
i B oot oo and East Asia. The follow-
Laughlin’s investigation ;):g (:Isl ;::s?n;no;he rcspits o

servation of many

of the magnoliaceoy i
Woods v 20 :\_;Oct)gs in t_he Yale collections.

.39 10 0.73. Sapwood primar: 1 heavy- . _
jab o4 pr 2 3 Sp. gr.
]‘:::3 ?&:};b}'gomsh to brown, o sometimes 3 hea-'rtwood
dhlinios s or rowth rings usually distinct. degr eenish yel-
mens these bandswdmd parenchyma, althoy g]’l inmarcated by
3 i 0 not appear to be definit ely t?;:gﬂ?ﬁl‘?

No. 36 TROPICAL WOODS 31

Pores solitary or in multiglcs of 2 to 7, rather well distributed. Perforation
lates predominantly scalariform (simple in some species of Magnolia), with
Few to fairly numerous bars (mostly less than 10, but in some specimens of
Magnolia and Talauma up to 20 t0 25, respectively). Spirals common in

vessels of great majority of species (absent in Liriodendron). Intervascular #7577

Pi:.pairs commonly scalariform, or transitional to opposite (opposite in
Liriodendron); apertures narrow lenticular or slit-like, horizontally inclined,
and extending almost to the round to more often decidedly elongated border
outlines. Pits to ray cells usually completely bordered, but at times only
partially bordered or simple; often very large and greatly clongated, and
frequently in distinct scalariform arrangement; unilaterally compound pit-
pairs common in many species.

] V':’lcod fibers with small bordered pits. Septate fibers appear to be entirely
acking.

Wood parenchyma rather abundantly developed; disposed in definite con-
centric (terminal or metatracheal) bands, 1 to 10 (rarely more) cells wide;
bands sometimes discontinuous or branching (anastomosing).

Rays mostly 1 to 3 cells wide, occasionally more (up to 7); heterogeneous,
with 1 to several marginal rows of moderately upright cells. Oil cells rare to
frequent in most genera (absent in Manglietia and Liriodendron); apparently
confined to rays. o

Scﬁizand:aceae

The two genera, Schizandra and Kadsura, were placed in a
separate tribe (Schizandreae) of the family Magnoliaceae by
both Bentham and Hooker (1862: 19) and Engler and Prantl
(1891: 17). Hutchinson (1926: 83) subsequently elevated this
tribe to family rank, keeping it close to the Magnoliaceae in
the order Magnoliales. The representatives of the family,
which have a climbing habit, are found in the North Tropical
and Subtropical Zones. The following description of the sec-
ondary xylem is based upon McLaughlin’s investigations, as
well as on personal study of the wood specimens in the Yale
collections. _ .

Owing to the small size of the few available specimens of
this family, no data are available concerning the density and
color of the wood.

Pores solitary and diffuse. Perforation plates scalariform with 1 to 13 bars
(Schizandra), or both simple and sealariform, the latter with 1 to 7 bars
(Kadsura). Spirals present in vessels of both gencra. Intervascular pitting
opposite (Kadsura) to scalariform (Schizandra); similar to that in Magnolia-
cee. Pits to ray cells relatively small and opposite, or very commonly dis-
tinctly elongated horizontally and in characteristic scalariform arrangement;
pitting frequently unilaterally compound.
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B . .
Wood fibers with bordered pits. Septate fibers lacking. Wood parenchyma
in uniformly spaced, terminal bands, 1 t0 3 cells wide, R:p niseriate to
eriseriate; heterogencous, with 1107 marginal rows of upright cells. Oil cell
found in all specimens; few in number; confined to rays, |

Anonaceae _;5
The family Anonaceae is a large group of trees, shrubs,

climbers, widely distributed in the tropics and subtropics.
family ranking is recognized by Bentham and Hooker (1862
20), Engler and Prantl (1891: 23), and Hutchinson (1926
The following description of the secondary xylem is
chiefly on a personal study of 67 specimens, representa ive o
61 species of 44 genera, available in the Yale collections.
Wood light and soft to very hard and heavy; sp. gr. up to
1,00 Or even More in Some Cases. Heartwood pale yellow or
light brown to dark brownish or greenish, or nearly blac
Growth rings usually present and more or less distin
limited by rather inconspicuously flattened or thicker-walle :

wood fibers, usually supplemented by more or less regu gt

plarcnch\;ma lines (occasionally sufficiently definite to be
classed as terminal); in Asimina, distinctly ring-porous condi-
tion gives rise to conspicuous growth rings. e

Except for the ring-porous Asimina istri ut
epL » pores are well distrib throughout
;ooidl -x!hta.r}- or more or less often in multiples of 2 to 4 mlitiedu 10 7 or ‘l.,
‘erforations exclusively simple, Spirals absent, exceptin A s'my'. pghg?g i
tinct in small vessels of late wood. Intervascular pit-pairs ::m;?la ; u-gmd“-]
T_mnli, very numerous and more or less crowded nmg) altemate'md' e
aill'“; rlound:d or slightly oval to polygonal; apertures horizontally § d'“ 2o
ightly oblique, and variable from slit-like or narrow lenticul s u'led o
extended and coalescent) to rather broadly lenticular ar ovall" gom g
f:;’?o(}:s;':fdy;?rdm and, in general, similar to the intervascular lts";o‘“rao{
 of medium size, mostly alternate; apertures seldo ;
3..:1?& :lis;;a:tlliy !.Lmh;_tem!ln; compound pitting, with 2 tom;ma:;:?m
| limits of a single and usuall s e Paaghc.
no% ‘clo‘; ;}:‘:““‘“‘F g e spccimz n:crtrcally inclined ray pit, ocea-
rs with small to mi dpits:; N
ders are rather indistinct, mute bordered pits;in many instances the bor-
Yool parenchum ths-eptatc fibers entirely lacking, A
usually in fine b ather abundantly deyeloped i ina);
et o “:I gcﬁ_ud];c metatracheal ines o b except in Asimina);
: ) cells wide, that are numero : i - more
;:‘;u tﬂ:ﬂ_ncﬂ; interrupted by rays, giving l:;&::m and uniformly spaced,
cheal Pﬂ-ﬂ!l'lchym_a Prm.ﬂt b abaut half of appmmm =5

oken or continuous sheaths, 1 or 2 cells wide. Specimens mmmad;
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Rays 1 to 14 cells wide (maximum widths in individual specimens mostly
within limits of § to 10 cells); predominantly broad (4 cells and wider);
variable from homogeneous to distinctly heterogeneous; mostly very moder-
ately heterogeneous, with squarish to slightly upright marginal cells.

Oil cells occur in occasional species, in this investigation being found in
rays of Aberemoa asteroricka Diels, Cleistopholis patens Benth. (rather rare),
Diguetia sp. (Yale No. 1613A), D. panamensis Standl., D. vailicola MacBride
(also occasionally noted in wood parenchyma strands), Monodora brevipes
Benth. (pro parte), and Pachypodantbium Staudtii Engl. & Diels; very dis-
tinctly enlarged and distributed throughout median portions of rays (not
marginal). ® In Mezzettia parvifiora Becc., Polyalthia fragrans Benth. & Hook.,
and P. oliveri Engl. & Diels large isodiametric cells appear to be scattered in
the rays, as seen in tangential section, but in radial view appear as rows of
squarish cells interspersed between normal procumbent ones.

Eupomatiaceae

This is a family of shrubs, native to Australia. The single
genus, Eupomatia R. Br., was included in the family Anona-
ceae by Bentham and Hooker (1862: 29); retained there by
Engler and Prant! (1908: 115), but placed in a separate sub-
family, Eupomatioideae; and finally recognized as belonging
to a distinct family, Eupomatiaceae, of the order Anonales, by
Hutchinson (1926: 88). The following description of the anat-
omy of the secondary xylem is based on a study of the single
available specimen of Eupomatia laurina R. Br. in the Yale
collections. It is worthy of note that the structure of the wood
distinctly supports Hutchinson's contention that the group is
better treated as a family separate from the Anonaceae.

Wood light brown to pale chocolate-brown in color and
medium hard and heavy; sp- gr. 0.66. Growth rings indistinct;
demarcated by zones of denser wood, rather poor in pores and
limited by narrow rows of indistinctly flattened wood fibers.

Pores isolated or in multiples of 2 to §; very often in long radial chains
interrupted only by solitary wood fibers. Perforation plates conspicuously
scn.lnrifafm with many (approximately 20 to 100+) bars: Intervascular
pit-pairs small, fairly numerous but not crowded, ‘and definitely opposite in
disposition; borders rounded to slightly oval (horizontally); apertures hori-

~ zontal, slit-like to narrow lenticular, barely included. Pits to ray cells bor-

dered, not distinctively elongated, small to medium-sized, never crowded;

% Moll and Janssonius (1906, I) report oil cells in the rays, especially on the
margins, in Canangium odoratum Raill. and its variety velutina.
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i i i - iform arrangement; apertures
times opposite, with tendency 10 scalart ing .
:r:dly ffnafm to oval, horizontal, bar;loy {;ndudcd within the slightly to
cldom decidedly horizontally elongated borders: y ,
j \\':;d fei:crs with simple or indistinctly bor@;;:d pits. Predominantly sep-
i -eral fine but distinct septa per SbeT- y 4
t“\c\:o-‘zllt }}l\::::;h\-m:cspaﬁngl_\- pm‘atrath:al and diffuse; notin definite meta-
tracheal bands. Oil cells absent. : by
i ; v ly cells wide; dis-
Rays predominantly rather narrow, 1 to 6, mostly 3 It; f;p e ()il‘mus-.

tinctly heterogeneous, the marginal cells being definitel
absent.
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Canellaceae

The Canellaceae (Winteranaceae) are aromatic trees, n_ativ'e
to tropical America. The family is placed by Hutchinson
(1926: 163) in the order Bixales. The following summary of
the wood structure is based on a study of the specimens avail-
able in the Yale collections and published descriptions by
Record and Mell (1924: 447), Record (19252 9), and Solereder
(1908 87), covering the following species: Canella alba Murr.,
C. Winterana (L) Gaertn., Cinnamosma fragrans Baill., Cinna-
modendron axillare Endl., and Warburgia ugandensis Sprague.

Wood hard and heavy to very hard and heavy; sp. gr. 0.80
to 1.12. Sapwood white; heartwood light chocolate brown to

olive brown or almost black. Growth rings poorly defined or
absent.

p}::{:?::c ‘:::?;:mor“l;:; rnfl;cn in 'mu.!:zpics of 2, occasionally 3. Perforation
s scalariform, with relatively few to many bars (sometimes also forami-
nate in r,ur;_.-ﬂ.z alba, according to Solereder). Intervascular pit-pairs opposite
at times with tendency to scalariform arrangement; usually only sli htly
elongated horizontally, with narrow lenticular, barely included a tgur !
Pits 1o ray cells distinctly bordered, rather numerous, definitely Eﬂ' :::
border outlines rounded or oval to somewhat rectangular, mostl iﬁ | ;
clongated horizontally; apertures dot-like or broadly lenticular. in:l dt:gd &/
. Wood fibers with large and conspicuously bordered pits, Scprn‘:c ﬁl:: lack
mg‘d Wood parenchyma sparingly paratracheal and diffuse: sm'm:rjrnrs ud;
;::'cm:y to form short tangential lines, but not dcﬂnitt,:lv metq csl‘:‘ 1

ys 1 10 4 cells wide, chiefly uniseriate and biseriate: hom g
some cases rather weakly heterogeneous. Large oil cells n_r!;iogencou_s, e,
tents, occur in wood parenchyma strands and rays of C;',:,I;mg :,EE}:ZZ;:LT

Menispermaceae

The Menispermaceae are twinin
g or erect sh
trees, confined largely to the tropics and subtrop?::]:.s'l?;;e;maﬁ
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recognized as constituting a distinct family by Bentham and
ﬂooker (1862: 30), Engler and Prantl (1891: 78), and Hutch-
inson (1926: 101), the last named authority placing the group
in the order Berberidales, together with the Lardizabalaceae
and several other families. The following description of the
anatomy of the stem is based on a study of 10 specimens of 3
genera and 6 species of wood in the Yale collections, as well as
on the description given by Solereder (1908: 41).

The wood is very distinctive, because of its anomalous
structure.’? The cross section of the woody cylinder shows a
very characteristic pattern, the radially disposed and some-
what wedge-shaped bundles of xylem and phloem being sur-
rounded by prominent bands of conjunctive tissue. The
conjunctive tissue is in concentric, occasionally anastomosing,
laminations connected by rays, which are not necessarily
continuous through the successive laminations. The wood is
medium hard and heavy to hard and heavy (sp. gr. 0.63 to
0.93) and relatively light in color, being variable from grayish
to greenish brown.

Pores are well distributed throughout the xylem mass, solitary or occasion-
ally in groups of 2 to 43 in Tiliacora glycasmantba Diels they are generally in
tangential rows, interrupted by wide rays of conjunctive tissue, but in other
specimens there is no evident pore pattern. Perforations exclusively simple.
Intervascular pit-pairs of medium size, alternate; rather numerous but not
crowded; borders rounded to somewhat horizontally elongated; apertures
slit-like and barely included.

Wood fibers with rather indistinctly bordered pits. Wood parenchyma
chiefly metatracheal, forming fine, closely spaced, more or less broken and
wavy uniseriate lines between the rays of conjunctive tissuc; occasionally

diffuse.
Lardizabalaceae
The Lardizabalaceae are twining or rarely erect shrubs,

found in temperate South America and East Asia. Bentham
and Hooker (1862: 40) recognized the group as a tribe (Lar-
dizabaleae) of the family Berberidaceae, but Engler and

10 Splereder . 42) states that the anomalous stem structure occurs in
cerl:as'::1 but no(t-lzl?,s mtn}ibm of the family. All of the specimens available in
e sollections show the anomaly of included phlocm.
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Prantl (1891: 67) established it asa distinct family, placing it
before the Berberidaceae. Hutchinson (1926: g9) maintaing

the family ranking and places the group, _toget_hcr with t
Menispermaceae and several other families, 1n th.e order
Berberidales. The following discussion of the wood is taken

from Solereder (1908: 45)," since there are no specimens in the.

Yale collections.

Wood of anomalous structure (included phloem) and broad rays (pre-

sumably heavy rays of conjunctive nissue such as characterize the woody
cylinder of the Menispermaceae). Vessel perforations are simple as a rule,
although in Holboellia the platesare scalariform with few bars. Spirals occur
in the smaller vessels of Holboellia; only slightly indicated in Lardizabala
biternata Ruiz & Pav, Wood fibers with either simple or bordered pits in
Holboellia, but bordered pits only in Lardizabala, Wood parenchyma sparse or
wanting; not metatracheal,

Tue MyYRISTICACEAE AS A NaTturaL Group

That the Nutmegs constitute a characteristic and well-
defined group is attested by the fact that but three genera
have been incorrectly assigned to it since its establishment asa
family in 1810, Hernandia was placed in the Myristicaceae by
Reichenbach (1828) and Bartling (1830), Eupomatia by Bart-
1;ng_[njc:_}, and Hyalostemma (now absorbed in the genus
Miliusa of the family Anonaceae) by Lindley (1853). How-
ever, thcladditmn of these genera to the Nutmeg family was
apparently never seriously considered i
botanists. ( by other systcils

The close affinity Myristi :

R At y among the Myristicaceae is also affirmed
by the secondary xylem of the various i i

is found to present an unusually unif e
the family. In fact the anat;)rn? 1}111}] o ik throughie
e y of the wood indicates a much

: ural group than such well-recogni ili ,
Eunhorbiaceas. 1 : cognized families as the

p eae, Leguminosae, and Monimj '
) onimiaceae, and about as

distinct and characteristi
¥ 1stic a plant_ ag T .
; - : egation .l
Ct“grgln;!b}\dag};lnohaceae, to cite but agfe“% exam;ise:h i
vably the outstanding a : !
- ; natomical f; :
ticaceae £ mical feature of th :
eae is the occurrence of tanniniferous tubes in :hlzdif;!;—

o ISolcrcde: followed Benth
Holboellia, and Akebia (the ge

am and Hooker in deali ith Lardi
nera he investigated) u:d:-g tmt]l;erm
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So far as known, they do not occur in the woods of any other
group and hence serve as a unique diagnostic character.

Among the members of the Nutmeg family, distinctive
anatomical variability is found only in the type of vessel per-
foration plates, the nature of the growth rings, and the very
minor size (width) differences in the rays. The prcdominancé
of scalariform perforation plates in the vessel members of
some genera and of simple perforations in others, as well as a
like variation even within certain genera, is duplicated among
other well established families, of which the Monimiaceae may
be cited as a conspicuous example. The distinctions in the
character of the growth rings, which are demarcated in part
by definite bands of wood parenchyma, but may be delimited
by flattened wood fibers or even entirely lacking, is clearly
duplicated in the Lauraceae. And finally, the minor diversity
in the width of the rays of the Myristicaceae is no greater than
in many other families, such as the Lauraceae, Magnoliaceae,
and even the tribe Atherospermeae of the Monimiaceae; it is
worthy of consideration that the variations in the width of
the rays in all of these enumerated groups is not nearly so de-
cided as in the Anonaceae, the secondary xylem of which
(except for Asimina) otherwise presents a remarkably unified
structure.

SysTEMATIC POSITION OF THE M YRISTICACEAE

In comparing the secondary xylem of the Myristicaceae and
those families with which they have been considered to have
more or less affinity, it is found that certain of these groups
show marked resemblance to the Nutmeg family, while others
are distinctly different. The following paragraphs are devoted
to a discussion of the comparative anatomy of the Myristica-
ceae and each of the other families under consideration.

The greatest similarity to the Myristicaceae is unquestion-
ably found in the wood of the Lauraceae, thus corroborating
the opinion of those systematic botanists who have placed
the two families close together. Features common to the
secondary xylem of both families include the character o_f the
intervascular and vessel-ray pitting, the type and size (width)
of ray, and the general distribution and arrangement of wood




-

parenchyma, although certain
noted in this last-named feature. Septate wood fibers are also

of more or less common occurrence in bot!l families, al-
though differing in distribution in each. Considerable agree-

ment is evident, even in the variability which marks certain
features; thus, both groups are similar in the density range of
their woods, and in the lack of consistency in growth-ring.

characteristics. Further, oil cells occur in both the Myristi-
caceae and Lauraceae, although they are so much more
numerous in the latter group that this might almost be consid-
ered as a point of distinction. One major difference, the type
of pitting in the wood fibers, is to be noted in the two families;
although an added distinction of more or less significance i§
the p]'ulnmir‘.;uu‘cquf exclusively simple perforations in the
vessel members of the Lauraceae; aside from these points;
however, the structural differences between the two families
are of a minor nature.
ricuons varaion In wond scutane . hos S
Monimiaceae. In c:msm']ucﬂnce‘. c:"cti:;;erésrs e 'tl}c
more marked similarity to th;,- "\i"risticp esent}?twes Xt
t}';_c diversity in the anatomy r'}f }S;g,’dmacege S (zthers. i
diparuna (the three genera fcsp(ms?ble ;'or :;m’an{ s a!:ld
mily) is disrega.rded th ot of o
: setween the i\-fonimi;ce 2 Pﬂglt; % ol
-.!l\ua-criau are much more definite, Thus. th ¢ av.n ft ‘?M}’TIS‘-
then found to be alike in the R omlics i
wood, in the nature of the ve general density range of their
the distribut; &y vessel-ray pitting, in the presence
s tribution) of septate fibers, and in the type (in
p ,I "rr;:prt:r:ineuc also the width) of ray; there is also
in the type ‘J?:E'};t ';: ‘casf among individual r&presentatiVes,-
istics. On the othe o¢" pits and in the growth ring char =
R, ¢ ot ler hand distinct diff ng cha ?Cter
,'IJ.‘. of perioration ]au‘ 1 i R A nOtEd n the
and arrangement of P-‘ fis’ intervascular pitting, abundance
Monimieae), as well "ooc parenchyma, and ray width (tribe
Monimiaceae. as in the complete lack of oil cells in the

Of ¢
-.r!l-e %hrec genera cited above for
prevailing structure of the Monimi

tions found in the f
; In the 1a

lanty and difference k

their variability from
aceae, Siparuna is out-
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standing in that it possesses several major features that tend
to ally it rather closely to the Myristicaceae. Thus it is simi-
lar to the Nutmegs in its intervascular pitting and also shows
the same variation in type of vessel perforation plates that
characterizes some of the myristicaceous genera. Tending to
offset these added points of similarity, however, are the pre-
dominance of unilaterally compound vessel-ray pitting in
certain species and the complete lack of septate fibers. Boldea
and Bracteantbus also resemble the Myristicaceae in inter-
vascular pitting; on the other hand, the occurrence of ex-
clusively simple perforations in the vessel members of these
two genera is not duplicated in the Nutmegs; further the
presence of spiral thickenings in the vessel members of Boldea
and the absence of septate fibers in Bracteantbus are added
points of difference from the Myristicaceae.

Despite the fact that Hutchinson (1926) includes the Her-
nandiaceae with the Myristicaceae in the order Laurales, and
that both Reichenbach (1828) and Bartling (1830) incor-
porated the genus Hernandia in the Nutmeg family, the
woods of the Hernandiaceae and Myristicaceae have little in
common. Conspicuous points of difference are found in the
density of the woods of the twa families and in such anatomical
features as type of perforation plates, vessel-ray pitting,'*
arrangement and distribution of wood parenchyma, fiber
pitting, and type of ray; the Hernandiaceae also lack septate
wood fibers. Only in intervascular pitting and ray width,
and to some extent in growth ring characteristics and the
presence of oil cells, is there any noticeable similarity between
the woods of the two families.

The Hernandiaceae do, however, bear somewhat greater
resemblance to the Lauraceae. These two families exhibit
distinctive similarity in intervascular pitting, fiber pitting,
and prevailing ray width, and to some extent in type of per-
foration plates, growth-ring characteristics, and presence of oil
cells. In addition, the pronounced low density of the Hernan-
diaceae is approximated by some of the representatives of the

12 The main distinction between the vessel-ray pitting in the two families

lies in the fact that the pit-pairs in Hernandiaceae are seldom distinctly
clongated and are not in the scalariform arrangement that typifies the

Myristicaceae.
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Laurel family, and such anatomical features as the occurrence
of aliform to confluent paratracheal parenchyma and of
homogeneous rays, and the absence of septate wood fibers are
duplicated in part by certain of the Lauraceae, although these
features cannot be considered typical of the majority of the
rc})rcsenrati\'cs of the Laurel fam.h
The woods of the two families of the order Magnoliales
under consideration, namely Magnoliaceae and Schizandra-
ceae, show a remarkable similarity to each other. They also
possess a number of distinctive anatomical features incommon
with the Myristicaceae, such as the presence of elongated and
frequently scalariform vessel-ray pit-pairs, bordered fiber
pits, ;lm"i narrow heterogeneous rays. In addition, the density
range of the magnoliaceous woods is generally similar to that
of the Nutmegs. The points of difference from the Myristica-
coment th predonininn of xchuidy saionn pEH I
' predoming f exclusively scalariform perfora-
tion plates, the occurrence of scalariform intervascular pitting
frequent unilaterally compound vessel-ray pitting, and veSSei
spirals, and the absence of septate fibers and dc’ﬁnite ara
tracheal parenchyma; the representatives of the Ma no‘I’iaI .
all exhibit distinct bands of wood parcnch\vma w}g{ h -
almost always uniformly spaced and definitely tl:rm;::'l i i
Ic\r;nn_'as_r to the i(r:r!icgu]ar bands that characterize many gf’t;::
Myrmisticaceae. Ol cells are so muc e
Magnoliales that their presence 2:;};?3; EETLT-;::]:& ~1the
a point of distincti red &y
mi-.g f'umil\?i.mmcmn rather than of similarity with the Nut-
Despite the fre uency wi hic ok
pesi ai}signcd ' aq]msit?o:ggs: lti;ttl;] th{: Myristicaceae have
atic botanists, there is comparati |e‘, A oy Syt
anatomy of tl , .P vely little evidence in the
y of the secondary xylem of the two f. ili
such an inferred affinity. Outstandin e SomappOtk
between the woods of the two Fami]iesg Pf}mts of:distincuins
of the vessel-ray pitting, type of n:r;;’wE Juns s En R
rays, and arrangement of wood Pa]:emohratmn plates, size of
sence of septate wood fibers in the A ) and inithe At
to these differences, such general si;nfiﬂn.ag:eae_ As opposed
density range of the woods, the i:-;?mles 0 ot fp g
ervascular and fiber
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pitting, the type of ray, and the occasional occurrence of ol
ccll_s are considered to be less significant. There is also some
ba.sw for comparison in the growth ring characteristics, but
this may also serve in part as a point of distinction.

The genus Eupomatia has been variously treated. It was
assigned to the Myristicaceae by Bartling, but Bentham and
Hooker subsequently placed it in the Anonaceae, as did
Engler and Prantl; Hutchinson considers it as constituting
the monogeneric family, Eupomatiaceae. The anatomy of
the secondary xylem clearly supports the last-named treat-
ment, for the structure of the available specimen of Eupo-
matia is quite distinct from that of the myristicaceous and
the anonaceous woods. As compared with the Nutmegs, Eupo-
matia exhibits distinct differences in distribution of pores,
type of perforation plates, character .of vessel-ray pitting,
and predominance and distribution of septate wood fibers.
The two families are in complete agreement only in type of
ray, but, owing to the anatomical variation within the Nut-
meg family, some of the other individual features which
typify Eupomatia are duplicated here and there in certain
genera of the Myristicaceae; these characteristics include
distribution of wood parenchyma, character of growth-ring
boundaries, intervascular and fiber pitting, ray width, and
absence of oil cells, However, the distinctions are so pro-
nounced as to indicate little relationship between the two
plant groups. , i  w

The Canellaceae are likewise distinct from the Myristica-
ceae in the anatomy of their wood. Aside from the size of the
rays and the infrequent occurrence of oil cells, there is little
consistent similarity between the two groups, although the
t of perforation plates, intervascular pitting, and rays,
Lﬁginangement of wood parenchyma, and the apparent ab-
sence of growth rings which characterize the Canellaceae may
be duplicated in individual genera and species of the h-lyl-isEli
caceae. Major distinctions in density and in such str\1CFuis1‘
features as vessel-ray and fiber pitting and presence or :QI)bL;.Tn?(:-
of septate wood fibers are sufficient to separate the woods of

the two families. \ .
The wood of the Menispermaceac and Lardizabalaceae,
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both of which are essentially families of shrubs, is quite
distinct from that of the Myristicaceae and all the other
families under consideration, because of its conspicuous anom-
alous structure. Consequently it implies little or nothing in
the way of possible affinity between the Nutmegs and the
two families in question.

SUMMARY

In summary, it may be said that a comparison of the anat-
omy of the secondary xylem of the several families under
consideration lends definite support to the action of those
systematic botanists who have placed the Myristicaceae close
to the Lauraceae, since the general similarity between the
woods of these two families is outstanding.

With the other investigated families which Hutchinson
has placed in the order Laurales, namely the Monimiaceae
and Hernandiaceae, the affinities of the Myristicaceae are
not nearly so clear.

While there is some similarity to the woods of the Moni-
miaceae, rhc_rcscmb]gnlcc of the Nutmegs to the Hernandia-
ceae is far from striking; however, the Hernandiaceae do
bear somewhat greater resemblance to the Lauraceae.

hb(}me‘;lﬁimt_\' is indicated between the Myristicaceae and
the families Magnoliaceae : i o
oy Enf-}ila'f&;ﬁ and Schizandraceae, of the order
Mag €5, but the relationship is not nearly so marked
as with the Lauraceae.

The structure o 7 f s -
P l f the wood of the Anonaceae is so strikingly

i ntl rom that of the Myristicaceae that it indicates little
or no reis 3 Etwe
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Die von E. L. Ekman in Westindien gesammelten Koniferen.
By Ruporr Frorin. Arkiv for Botanik 25A: §: 1-22; pls.
1-3; figs. 1—2. Stockholm, 1932.

A list of three species of Podocarpus, four of Pinus, and
five of Funiperus that are native in Cuba and Hispaniola,
besides certain cultivated representatives of other genera.

Podocarpus Ekmanii Urban is restricted to the mountains
of the Province of Oriente, Cuba; P. angustifolius Griseb.
is reported from Pinar del Rfo, Cuba, and its variety #rightii
Pilger from Oriente; P. Buckii Urban is reported from both
Haiti and the Dominican Republic, and its variety /atifolius
Florin from the mountains of Haiti. The pines reported for
Cuba are Pinus tropicalis Morelet, P. caribaea Morelet, and
P. cubensis Griseb.; for Haiti and the Dominican Republic,
P. occidentalis. OF the Funiperus species, F. saxicola Britt.
& Wilson, and 7. /ucayana Britton, are recorded from Cuba;
. lucayana, ¥. gracilior Pilger, 7. Ekmanisi Florin, a new
species, and J. Uréaniana Pilg. & Ekm. from Hispaniola.

The paper includes extensive systematic notes upon some
of the species, a chapter regarding their geographic distribu-
tion and relationships, and a bibliography.—P. C. STaNDLEY.

Notes on the Trinidad and Tobago species of Lauraceae.
By R. L. Brooks. Kew. Buil. Misc. Inf. 209-228. Kew,
England, 1933.

The family, known as the “Lauriers” in Trinidad, is of

considerable interest in forestry on account of its economic
value as providing useful soft woods and of its general
prevalence. Considerable confusion prevails locally with
regard to the native names, several species being given the
same name, and more than one name being given to a single
species. _
There are provided keys to the 8 genera and 21 species
(3 of them introduced), descriptions of the species, and lists
of the specimens studied. Among the local members of the
family are Aiouca densifiora, Laurier C_;melle; A. Schom-
burgkii, Laurier Pulcherro; Aniba trinstalis, Laurier Canelle;

-
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A. megacarpa, Laurier Pulcherro; A. panurensis, Laurier
Canelle; Ocotea leucoxylon, Duckwood, Black Cedar, a tree
yielding good timber, much used in Tobago; O. arenaensis,
sp. nov., Laurier Mattack, Laurier Siparia Fine Leaf, a good
timber, much used in interior construction; O. Eggersiana,
Laurier Mattack; O. canaliculata, Laurier Petite-feuilles
O. glomerata, Laurier Zaboca, Laurier Cypre; O. oblonga,
I-mc-llcnirl..auricr; Nectandra surinamensis, Laurier Mattack,
1.;mr:_cr Zaboca; N. martinicensis, Laurier Cypre; Persea:
americana, Avocado Pear, Zaboca; Phoebe elongata, var.
lanceolata, var. nov., Laurier Cypre, Laurier Mama z’Enfant
—P. C. StanDLEY: X

Risultati della spedizione biologica Austriaca in Costa-
F_ca nel :‘930. Raccolte botaniche. Seconda parte. By
sI0RGIO CUFODONTIS. Archivi [0 g: 17 otk
s YONTIS. Archivio Botanico 9: 179~204. Forli,

ni‘hc ,".'ALEHTFHHI Biological Expedition to Costa Rica was
undertaken in 1930 chiefly le s
_ : 30 chiefly under the auspices of
S le q of the =
{L; ?; :]}Hh}uu Deutschen Wissenschaft F-)md the dire:iztn
i Dr, OUtto sch of Vi i g

. Porsch of Vienna. The present paper is a report
upon certain tamilies of planre 3
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 P—— YT g 2 ~Yicaragua, 7141 ]

L.‘_-’-‘, Meliosma irazyensis Sta f Billia Hippocastanum
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“5simum, sp. noy.s "‘""H]u’orf; frazmm’ Sp- nov.; Oreopanax
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Distinctive tropical trees. A pocket guide to sixty distinctive
tropical trees cultivated in the open in the United States.
By NeLLIE IRENE STEVENSON. Pp. 66; 434 x 614; 4 half-
tones. Fayette, Towa, March 1933. Price $1.00 postpaid.
The pamphlet describes in non-technical language many

of the common and some of the rarer tropical trees cultivated

in the southeastern and southwestern parts of the United

States, particularly Florida and southern California. There

are many notes regarding economic applications of the trees

in their native lands, and usually some account of the nature
of their wood. The publication is designed primarily for
winter visitors to the regions in which these trees are planted.

The flora of Barro Colorado Island, Panama. By Pavr C.
STANDLEY. Contributions from the Arnold Arboretum, No.
5, pp- 1-178; pls. 1-21; map. Jamaica Plain, Mass., Oct. 1,

1933-

Barro Colorado Island in Gatun Lake in the Panama Canal
is the seat of the laboratory for tropical research maintained
by the Institute for Tropical Research, under the National
Research Council. It has an area of six square miles, and a
shore line of 25 miles; its surface is broken and hilly, with a
maximum elevation of 537 feet.

The present flora is based in part upon three earlier lists by
the same author, but contains new data obtained from exten-
sive collections made recently upon the island. There are
enumerated 1259 species of flowering plants and cryptogams,
many of them unknown elsewhere in the Canal Zone. Ver-
nacular names and brief descriptive notes are given for many
of the species, which include a high percentage of trees and
shrubs, several of which are described as new. Of special
interest is the report of Lacmellea edulis Karst., unknown
previously from North America, a tree of the family Apocy-
naceae with edible fruit, known in Colombia by the name

Leche y Miel. '
The plates illustrate details of the vegetation and some of

the plants described as new.
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Life zones in the Andes of Venezuela. By Carros E. CHAR-
o568, Bull. Pan American Union 67: 8: 620-6333 illustrated.
Washington, D. C., August 1933
The life zones recognized in the Andes of Venezuela, upon
the basis of the author’s exploration and the publications

(cited in a special bibliography) of other investigators, are

the following:

Tropical zone (tierra caliente), between sea level and an
elevation of 8co meters. This covers by far the greater part
of Venezuela, and is most important agriculturally. The forest
vegetation varies from the rain forests of the upper Mara~
caibo basin to the intermediate or deciduous forests of the
Yaracuy Valley and Upper Llano (region of Parapara and
Ortiz). It may be also a xerophytic growth of spiny Mimo-
saceae and Cacti, as in the La Guayra-Macuto seaboard, or
purely desert, as in the states of Lara and Falcén.
__Subtropical zone (/ierra templada), at 800 to 2000 meters.
T'he :‘:If.mc’cnds at the lower limit of wheat cultivation. It is
s Cordillrs B e S Freste S
cay-Ocumare road and -‘,hc- ulgmcreilg —}!)0”;{'0{ the Maue
:.-xi\.r}&.f:d mountain sides -:J:' th-\fl;;ﬂ; g}fm:a] e -but .th.e
tive forest and are now barren and ge 1ave lost HeE
P arren and sometimes deeply eroded.
to tho::c l,fI tl‘};: (I:::l:f'jt:': LP:I-;\”S@S of Ménds stes
e el g a.r; abunzancssta.d.%; ]:he base of the
Approaching the dry ¢ imatic c da._n. rich forest grow!:h.
River, on the Colombian bord et Téciura
dry, and sparse. ‘ rder, the forests are deciduous,

Tempe (ti0 ,
he Clirmate s o (agore J7ia), at 2000 to 3000 meters.
cipitation than in the m.aiﬁjm i'),lWlth appreciably _less pre-
restricted to the Andens StPca zone. The area is small,
Trujillo. Staple crops are w}?tes of Mérida, Téchira, and
has rather poor Rt i €at and potatoes. The region
S aing > ¥ vegetation and abundant natural

Paramp - F :
el mcmsfil'le:; lﬁn_am”jooo meters to the snow line (4600 to
/>y & Small area, in the states just mentioned.

ere iy : = )
a superh display of bright-colored flowers, and
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numerous colonies of low shrubs that gradually disappear
with the altitude. The characteristic plant of the paramo
is the Frailejon, various species of Espeletia (Compositae).
—P. C. STANDLEY.

Timbers of British Guiana. Notes on four timbers recently
tested at the Forest Products Research Laboratory,
Princes Risborough. Compiled by the Forest Department
of British Guiana. Pp. 10; 824 x 13. Georgetown, 1933.
“The object of this report is to make available to the gen-

eral public the results of preliminary tests of four of the

Colony’s timbers, viz., Greenheart [Ocotea Rodioei|, Wallaba

[Eperua falcata), Purpleheart [Peltogyne pubescens|, and

Crabwood [Carapa guianensis). These were selected for test

by the Forest Products Research Laboratory, Princes Ris-

borough, in preference to a number of woods from other
colonies largely because the systematic forest valuation sur-
veys carried out by the Forest Department enabled the

Conservator of Forests to prove to the satisfaction of the au-

thorities of that institution that the timbers are available in

commercial quantities and they were therefore worth the
trouble and expense of carrying out the preliminary test.

They have all proved sufficiently promising to be recommended

for further tests on a large scale.

“The results of these tests and the uses for which the tim-
bers have been recommended have been briefly summarized
in these notes. A description of the uses to which they are put
locally and of local experience of their properties has been
included. A brief account of the forests in which they grow,
the methods by which they are usually extracted, and the
habit of the trees is also given, along with the quantities,
as disclosed by the valuation surveys carried out by the
Forest Department, that are available.”

Contributions to the flora of tropical America: XVI. New
species and first records from British Guiana, mainly
collected by Mr. T. A. W. Davis, By N. Y. Saxowith.
Kew Bull. Misc. Inf. 323-339. Kew, England, 1933.

Most of the species listed were obtained by T. A. W. Davis,
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Assistant Conservator of Forests, in the interior of Brxtlsl'!
éﬁ:;a, in the savanna and forest country of the R\lpulmm
and Takutu rivers and their tributaries, about the base and
slopes of the Kanaku Mountains, and on Mount Kusad.
Among the new and old species of woody plants enumerated
are fhz foliowing: I”Od’}'siﬂ F?'G.T_fffﬂﬁd \Varm., known by the
Arawak name Iteballi; Guazuma ulmifolia La::n., Wonam
(Arawak); Protium Sagotianum March., Kurokai (Arawak);
P. crenatum, sp. nov., Kurokai; Teiragasiris panamensis
(Engl.) Kuntze, Haiowaballi (Arawak); Trichilia :'mca:.'era!_
sp. nov., Ulu (Arawak); Guarea Davisii, sp. nov., Kufiballi
(Arawak); Cedrela odorata L., Red Cedar; Loxopterygium
Sagoti Hook. f., Hububalli (Arawak); Parkia Ulei (Harms)
Kuhlm., Uya; Guettarda acreana Krause, Yakki (Arekuna),
the bark used by the Makusi Indians in the preparation of
the arrow poison curare; Cordia trichotoma (Vell.) Arrab.,
Taparai (Wapisiana), Brown Silverballi (Arawak); Ocotea
canaliculata (Rich.) Mez, White Silverballi (Arawak);
Psittacantbus plagiopbyllus Eichl., Werokarotika (Arawak).

Les bois de la Guayane frangaise. By R. Benoisr. Archives

r]:’r Ijl’f-r.n::rg:w §* 11 1-292; 10 figs.; <8 plates. Meslin, Caen,

931.

The total area of French Guiana is 80,000 sq. kilometers,
of which 70,000 sq. kilometers is forest land. The purpose of
this memoir, as the author points out in his introductory
;'_L\"_“‘_‘-"k*- 's twofold: (1) to present an enumeration of the
oy v Products thus far encountered in French Guiana;
=) 10 give a description of the microscopic structure of
mr]n't W0ods occurring in the Colony.

g !: .!f]::l':;::itmm;’c Iwork, the author referred to material
.‘zTT'H.’HiTL" WllC]ll;m ‘i_}i ne ‘Nlusc.um de Parls' Study Of WOOd
bt ase hup?n specimens collected by the author
Poiguiui il :i in t fr: Colony during 1913 and 1914. A brief
i on ‘t’ﬁn of other important explorations and pub-
of Bar;érci {I‘;_‘ e woods of French Guiana, including those
I)umr;ntcu (Ié‘;g?}, (:f Pn:fontame (1752), Noycr (1827),
Mtk » de Lapparent (1863), Sagot (1869),

n-Lavigne (1909), H. Stone, etc. There is also included
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b itio
ncise account of the forest compos
macroscopic features of the woods.

n and of the
a Cco

ication i d to the
ain portion of the publication 1s devote t
digc;]:;lergonougowoods. Tl}ere 1S 2111 brief _a::cscc;u 3;5?:5 i?t(i:gnfi? lt I }{é
a key to the genera, and for each species, G P
ium material and the cross and tangentia !
?ﬁzbﬁgj followed by notes on the present }I:Otlfnt'lafafuts}?:
of the timber. There is a key to the species on the as;ls;_blio ;
minute anatomy of the wood. Other features are af i ’l‘g%,
raphy, figures and plates, an alph'abetlcal index to fami 1_,
genera and species, and a check list of vernacular names.
L. WiLLiams, Field Museum of Natural History.

Descriptions d’espéces nouvelles de phax:_lérogamez_s sud-
amél:'icaines. By R. Benoist. Bull. Société Botanique de
France 80: 333-336. Paris, Sept. 10, 1933.

The plants described as new are the following, all except
the last being from Ecuador: Tovomita aequatoriensis; Sau-
rauia mojandensis and S. bypomalla; Matisia coloradorum,
a tree of 20 meters, with soft yellowish wood; Salacia Colasi,
from the Iquitos region of eastern Peru.

Les caractéres essentiels de la famille des Sebestenaceae
et revision du genre Varronia. By Frur. C. v. FRIESEN.
Pp. 1-91; pl. 1 figs. 1-9. Geneva, 1933.

The author finds that the group of plants sometimes termed
the Cordlea}e and referred to the family Boraginaceae con-
stitute a distinct family, the Sebestenaceae, to which are
referable the groups typified by the genera Cordia Helio
tropium, and Tournefortia. The generic name Co;'a’:'a h—
discards, distributing the species commonly referred to th:ﬁr.‘tt3
%enus among the genera Myxq Eriesen, Collococcus P Br

ebgrmay(}aert’n., .Cafy_?tmcardia Britt. & Wils., Var:rom';
= f Parroniopsis Friesen (typified by Cordia villicaulis

fresen), Montjolya Friesen (based on Lantanag bullata 1,

b J

Le. Varronia curassavica Jac ]
9.)s Ulmarronia Vi
- e::m'szhg?méam L.), Gerascantbus p, Br.“z an:;es(?:rd(i?_;gg
: ene i ' ’ i
o = ;gr e Or:-are described briefly, and a key is supplied

{
|
|
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to it. For each of these there is supplied a description, usually

the original one, sometimes emended, synonymy, and lists

of specimens examined. One Bolivian spegies, V @ﬁ@ﬁ%
is described as new. The paper concludes with a bibliography
of the works consulted.—P. C, STANDLEY. -

Esquisse phytogéographique de ’Argentine subtropicale
et de ses relations avec la géobotanique sud-américaine,

By Luciex Havmax. Buil. Soc. Roy. de Bot. de Belgique

64: 1: 20-64; pl. 1-16 (including map). Brussels; 1931,

Subtropical forest of the Territory of Misiones. In north-
eastern Argentina, between the Alto Parand and Uruguay
rivers, and between Paraguay and Brazil, lies Misiones, whose
hills do not exceed 0o meters in elevation. The climate is
moist, with almost 100 days of rain, and a precipitation of
1bo-180 cm. The upper two-thirds of the region is covered
with a superb continuous forest, almost tropical in charﬁctef;
which extends into eastern Paraguay and the Brazilian states

of Santa Catharina, Paran4, and Rio Grande do Sul. Here are:

A all = At ) ~ ¥ 3
{:-{i’::cﬁ"r'hfht '-'.f.t-'-‘: n..”-} features of rain forest, only to a lesser
‘ll,:.mnar; nearer the equator—various levels of dense

-ECLE { *Orecentinog T ey = %
U - v ", esenting a great number of families, palms,
%(I“':c'hikn-_ {irm, b;m'ltl'u;'ns, Hanas, and epiph}rteg, There are,
1 " L“&;\. Only two paims, two or three tree ferns and large-
o - reel | e - g A
:'.\1\‘(\_ Marantaceae, four or five bamboos, and some dozens
of hianas and epiphvtec . g ’
[Jre“m ; 1{. epiphytes, and the total number of species of
]“(s and shrubs probably will not exceed 250. Among the
ATger trees of these wet fore > ' S
< 3 rESts are spec ok 5

] ol 1€S- O raucaria
Ficus, Pbytolacea, Ocotea, Phose N IPd A rid,
many Leguminosae. Ry » INectandra, Prunus, Inga,
teryx, Hex, Luehea. O} G:Fa.““g Cedrela, Alchornea, Diatenap-

gty 2ea, Chorisiq . : :
Jacaranda, and » Vasearsa, Aspidosperma, Tecoma,
usually are of very
’ 7 e composition, certain species are

especially abundans Th n

) ant, and others dom;j e giant
: 0 - S 1

of the forest are Peltophorum dubs nate locally, The giants

Important trees are Cedrel tum and Tecoma ipe. Other
! L : T 4 a . . .
Piptadenia rigida, Enteroloby ?;:ﬁ:;:fu var., Apuleia praeccox,
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Varronia alone is treated in detail, 20 species b‘eing_ referred

numerous other groups. Although the forests’

ntortisiliguum, Bastardiopsts
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densifiora, and species of Holocalyx, Cabralea, Cordia, Pata-
gonula, and Fagara.

The savanna of southern Misiones and Corrientes.
The savanna occupies the regions of less rainfall—120-150
cm., and seems dependent also upon the nature of the soil.
To a botanist it is fascinating because of its great profusion
throughout the year of showy-flowered plants, although its
flora is less well known, as yet, than that of the forest. The
southern limit of the subtropical savanna is difficult to indi-
cate, because southward the tropical species gradually are
replaced by those of temperate genera. Although the rainfall
is abundant and evenly distributed, the vegetation is of a
xeromorphous character, perhaps as a result of the high
mean temperature. The vegetation is chiefly herbaceous,
grasses being especially abundant, but there are some shrubs
—three palms, Cocos yatay Mart., C. poni Haum., Diplo-
themium campestre Mart.; and representatives of such groups
as Scbinus, Anonaceae, Compositae, Leguminosae, Eu-
phorbiaceae, and Malvaceae. There are extensive tracts of
swampy or marshy land. In places there are also small areas
of forest, composed of immigrants from the eastern forests:
Patagonula, Luehea, Lonckocarpus, Ficus, Tabernaemontana,
Ocotea, Sebastiania, Inga, and members of other genera.

Forests and savannas of the Chaco. This province, often
called the Gran Chaco, is limited on the east by the Paraguay
and Parand rivers, on the west by the foothills of the Andes;
on the south it merges towards 28° latitude with the prairies
of the pampas. The climate is characterized by a rapid and
regular diminution of rainfall from east to west, of 130 to

60 cm., while there is a corresponding increase in temperature,

in spite of the lower minimum temperatures of winter. The
region has the appearance of a perfectly level plain, whose
elevation does not exceed 200 meters; its soil is very fertile,
although still only in small part under cultivation, The two
types of vegetation are xerophilous forest and savannas.
The dry forest. Its aspect and composition vary some-
what, although progressively and almost imperceptibly,
from east to west, the forest being dense eastward but open
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rees and shrubs are species of

Schinopsis, Prosopis, Ruprechiia, Capparss, ‘U‘d %";;01054:
anc | bracho-blanco. Schbinopsis ansae,
and Aspidosperma que . £ g =
Quebracho colorado, is exploited for tanning, the w or
its extract being exported. The other Quebracho colorado,
S. Lorentzii, less rich in tannin, is even more explmtecll for
its extremely hard and resistant wood, used cxclusnfely
in Argentina for railroad ties. Prosopis alba and P. nigra
are so abundant and so useful to the inhabitants that they
are sometimes called merely drdo/, the tree par excellence.
Besides the trees there are fn:tn}‘ shrubs, of such genera as
Acacia, Coccoloba, Porlieria, and Bulnesia. Most of the woody
plants shed their leaves in winter. . .

The savanna. This is rich in species, especially grasses, in
the east, but apparently poorer in elements westward. The
most important feature 1s the enormous abundance of a
tall palm, the Caranday, Copernicia australis, that often
forms true forests of great extent. There are also isolated
trees of Acacia Farnesiana, Prosopis nandubay, Gourliaea,
Chorisia, Schinus dependens, etc.

54
in the west. The dominating t

Wet forests. Limited to the banks of streams or lagoons,
these are of small extent, but rich in species, and interesting
floristically. Their elements are derived in large part from
the South-Brazilian forest, in part from the forests of the
west.

Halophilous vegetation. In places where the soil is im-
pregnated with alkaline salts there is a distinet type of vege-
tation, chiefly herbaceous, but including such shrubs as
Maytenus paraguariensis and Prosopis rmr?fofia.

b Tucu:_nén—Bolivian forest, l,'_\‘in_u l]trwgen thE xergphilous
forest of the Chaco and the still more xerophilous vegetation
of the central Andes above 3000 meters, this forest is the
result of local cllnm;nn: conditions; the humid winds from the
cast, after crossing the Chaco plains, suddenly give up here
the rest of their moisture, At the foot of the mountains the
rainfall doubtless is more than 150 cm. The region has been
settled for three centuries, and the vegetation greatl
modified. There are local and often co gl : d ; };
Veastation, detendcn : mplicated zones o
8 » dependent upon rainfall and elevation. The
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humid subtropical forest is less tropical than that of Misiones;
the trees are lower and less diversified; palms, bamboos, and
tree ferns are absent. For the greater part of this association
the dominating trees are Phoebe porphyrea, Tipuana tipa,
Juglans australis, Cedrela Lilloi, Tecoma Avellanedae, and,
locally, Myroxylon perusferum, Calycopbyllum multifiorum,
Enterolobium timbouva, and Piptadenia macrocarpa. On the
mountain slopes above 1200 meters, where the climate is still
humid but cold, there are elements that characterize the
upper limit of the forests. Typical trees are A/nus jorullensis
var. Spachii, Polylepis ausiralis, Podocarpus Parlatores,
Prunus tucumanensis, and Eugenia mato, besides many shrubs
of the Compositae.

The paper concludes with a resumé of the geobotany of
extra-tropical South America and a tabular scheme for its
classification.—P. C. STANDLEY.

Contribuicao a identificagdo micrographica das nossas
madeiras. By Jos£ Aranua Pereira. Bul. No. g, Escola
Polytechnica de Sao Paulo. Pp. 165; 7 x 10; 130 photo-
micrographs. So Paulo, Brazil, June 1933.

In his introductory notes the author gives a historical
summary of the growth of knowledge of woods in Europe
and the United States and the development of its experimen-
tal values; determination of physical and mechanical prop-
erties based upon uniform tests; m:crosmpu‘_ltlcnt:ﬁc:ltifln
as a means of determining physical and mca:hamcal properties
in the application of tlmbgrs; and ic question of and modern
tendencies in the production of timber in the various coun-
tries. The author proceeds to emphn?lzc _thc nec(‘l of improv-
ing the knowledge of woods occurring in the State of Sdo
Paulo and the initiative taken at the Laboratorio de Ensaio

de Materiaes to study their physical and mechanical prop-

erties, also the importance of replacing vernacular names
by a scientific nomenclature. There follows an outline of the
basic principles of microscopic identification and a brief
history of the systematic work on wood structure begun at

the laboratory in 1931.

i L
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Part 1 is devoted to definitions, aided by a number of

descriptive photomicrographs, of the princ
the anatomy of wood. This includes notes on
examination of a transverse section, bark,

ipal elements in
the macroscopic
sap, heartwood,

pith, growth rings and the chemical composition; also the
macroscopic structure in reference 10 vessels, fibers, rays,

parenchyma, vessel contents, growth layers,
Part 11 deals with the technical aspects o

etc.
f the work, with

particular reference to the treatment of wood for cutting
sections and the preparation of microscopic slides; and the

technique of photomicrography. A list of r
included.

eferences is also

The first section of Part 111 is a page index to the species
studied. The second section is devoted to notes on the micro-

scopic examination of 52 species of woods,

of which go are

dicotyledonous. The Gymnosperms described are Araucaria

brasiliensis Rich.-Lamb. and Podocarpus sp

., preceded by a

brief account of the essential differences between the Gymno-
sperms and Angiosperms. In each instance there is shown a
photomicrograph of the transverse and longitudinal sections
of the species, the local name is given, and a description of the

microscopic structure based on cross, tange

ntial, and radial

sections.—L. Wivriams, Field Museum of Natural History.

Estudo dos caractéres physicos e mecanicos das madeiras.
By Freperico A. BroTero. Boletim No. 8, Escola Poly-

technica de Siio Paulo, Laboratorio de Ens

aio de Materiaes.

Pp. 505 7 x 10; 17 figs.; 1 folded table. Sio Paulo, Brazil,

March 1932.

. The ﬁrst part of the i.\i{iktiﬂ describes the methods em-
ployed in testing the physical and mechanical characters of

woods. The second part gives the re
Brazilian woods, chiefly of the
considered being Percba Rosa
do Parani, Araucaria z‘;ra.riﬁam;-
gerana; Cambard, Moguinia ;:a.f':'
lyptus longifolia and E. rostrata; 1
Macacahuba, Platymiscium 5;1

sults of tests made upon
State‘of Sdo Paulo, those
Aspidosperma sp.; Pinho
Canjarana, Cabralea can-
morpha; Eucalypto, Euca-
Jacaré, Piptadenia communis;
.3 Massaranduba, Mimusops
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sp.; Pau Roxo, Peltogyne sp.; Sucupira, Bowdichia sp.; Pau
Marfim, Balfourodendron Riedelianum. -

The third part treats of the micrographic identification of
the woods of Pinho do Parand, Cambard, Canjarana, and
Pau Marfim, all of which are illustrated by photomicrographs
of transverse and longitudinal sections of the wood.

Plantes nouvelles ou peu connues de la région amazonienne.
By A. Ducke. Archivos Jard. Bot. Rio de Faneiro 6: 1-107;
pls. 1-11. Rio de Janeiro, Jan. 1933.

The paper consists wholly of descriptions of numerous new
species of the Amazon Valley, or of notes upon old ones, and
it contains a large amount of new information regarding the
Amazonian flora. Among new or noteworthy woody plants
are the following: Ogcodeia venosa, n. sp., vernacular name
Quina; 0. amara Ducke, Balsamo, Quina; Brosimopsis obo-
vata, n. sp., Mururé; Iryanthera tricornis, n. sp., Punan;
Couepia longipendula Pilger, Castanha de Gallinha, Castanha
Pendula; Cedrelinga catenacformis Ducke, Yacayacd; Eperua
purpurea Benth., Jébaro, Yébaro; E. leucantha Benth.,
Yauécano, Jaudcano; E. oleifera, n. sp., Jacaré-copahiba,
whose balsam is exported for varnish making; Clatbrotropis
macrocarpa, n. sp., Cabory, Timbé Pdo; Fochysia maxima,
n. sp., Quaruba, Cedro-rana; Hevea guianensis var. cuneata
(Hub.), n. comb., Seringueira da Terra Firme, S. Itaba
(Brazil), Shiringa Amarilla, S. del Cerro (Peru); S. /utea var.
pilosula, n. var., Seringueira Itatba; H. Benthamiana Muell.
Arg., Seringueira Chicote; H. memébranacea Muell. Arg.,
Seringueira da Catinga, S. ita(barana; Platonia insignis
Mart., Bacury, Bacury-assi; Lucuma dissepala (Krause)
Ducke, Abiurana Grande, Cutitiribd-rana, Guajard; Sider-
oxylon cyriobotryum Mart., said to produce the Balata Rosada,
as does also 8. resiniferum Ducke; Chrysopyllum eximium,
n. 8p. Massaranduba-ranay Ecclinusa balata Ducke, Abiu-
rana, Coquirana, Ucuquirana, Balata, whose latex yields
the resin called Balata Inferior; E. spuria, n. sp., Ucuquirana
Bravo.

There are extensive notes regarding the genera Parkia
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(in which the new sections Platyparkia and Sphacroparkia
are proposed), Hevea, and Dicranostyles. Several new genera
are described: Pataireopsis (Leguminosae), Nycticalantbus
(Rutaceae), Dodecastigma (Euphorbiaceae), Anomalocalys
(Euphorbiaceae), Polygonantbus (Euphorbiaceae), and Botry-
arrbena (Rubiaceae),—P. C. STaNDLEY.

Novo genero de Celastraceas da flora amazonica. By J. Ge-
RALDO KuniMmaNN. Archivos Fard. Bot. Rio de Yaneiro 63
109-111; pl. 12. Rio de Janeiro, Jan. 1933.

Contains a description of the new genus Goniodiscus, of
the Celastraceae, with a single species, G. elaeospermus, a
medium-sized tree of the State of Amazonas, Brazil. Its
seeds contain a high percentage of oil, which is the basis of a
small local industry. The vernacular names are Cabega de
Cutia, Andirobinha, and Mapia.

Contribuicao para a flora do Itatiaia. By J. Geraroo Kuni-
MaNN and P. Camros Porro. drehivos Yard. Bot. Rio de
Janeiro 6: 113-117; pls. 13, 14. Rio de Janeiro, Jan. 1933.

A small tree qf Mount Itatiaia is described as new, under
the name Ormosia Getuliana. '

Sur la question forestiére et I'im iogé

ti portance biogéographi
des reserves forestiéres au Brési] inter&opi%al g;; ?ngf.
Lepoux. Bull. Soc. Royale Belge de Gé o

Pp. 121-132. Brussels, 1932. ographia, fasc. 2,

Certain new technical terms are proposed or mentioned b
the au‘rhor, namely, forcstobotaniste, forestobotani IOm.lf:} .
man Forstbotaniker, Forstbotanik); forestolo ie T}?ue s
of forest _formations; forestobioiogie forest bgl, W
tec'.llj}nolipglc; forestodendrologie. ’ \eey; fomeig

1¢ forestry question, so important ; i
vast forests ofqthat cm;ntry, Pha:a;i;:c?ggz:]beiause of the
thr:rc_ during the past few years. Bragi| has o s
_ccrt_:unlnumhcr of excellent forest botanistng possessgd :
institutions qualified in forestry work, honel A

: G Al and
organized a national institution, the Servigo [‘t‘:};‘:sttfsgf:;f
3
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which publishes the interesting Boletim do Servigo Florestal
(Rio de Janeiro). Brazil has a future of rich potentiality,
and it is difficult to overestimate the importance of conserving
her forests for the future.

There is much needed at the present time a forest bib-
liography of Brazil, to include all works pertaining to its
woody plants. Mention is made of the more important sources
of such material.

In August 1931, there was organized in Rio de Janeiro
the Sociedade dos Amigos das Arvores, whose purpose is the
protection of the Brazilian flora. Dr. A. J. de Sampaio of this
society was invited by the Prefect of the Federal District
to participate in the operations of the Conselho Technico
Florestal, and through his intervention the society obtained
a decree establishing the forest reserve of Itapeba. Another
reserve established through the efforts of Dr. Sampaio is the
Biologic Reserve of Itapuca, in the State of Rio de Janeiro.
The State of Minas Geraes, which has suffered heavily by
the destruction of its forests, has decreed the establishment of
a botanical garden, and forest reserves in typical vegetation
zones of the public lands.

There are brief descriptions of the reserves already estab-
lished in Brazil: Alto da Serra, in Sdo Paulo, at an average
elevation of 850950 meters, where there is a r:cs::ar‘cyh labora-
tory; Itatiaya, on the borders of Rio de Janeiro, Sdo Paulo,
and Minas Geraes, probably with the highest mountains of
Brazil, where there is a Biologic Station; Macacu, Sm}th'of
Novo Friburgo, which protects the water supply of Rio;
Ttumirim, a section of the caatinga or dry forest of the State
of Bahia; and Catu-Utinga, which protects the water supply
of Belem, State of Pard.—P. C. STANDLEY.

dies of Chinese trees. IV. Anatomical studies
Tiﬁ?c:l;d?:ﬁﬁcaﬁon of Chinese softwoods. I. By Y. Taxc.
Bulletin of the Fan Memorial Institute of Biology 4: 7:
20g-268; pls. 9. Peiping, China, March 16, 1933:
The report covers 41 species of 24 genera of Gymnosperms.
There are notes on the size and distribution of the trees, the
appearance of the bark, general properties of the woods, and
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ss and minute anatomy of the woods.
There is a key to the woods by genera; also two large tables

descriptions of the gro

summarizing all of the distinctive features of the species.
Comprising the first two plates are 36 small, natural-size
photographs of cross sections; the other seven plates consist
of 12 photomicrographs each.

A revision of the genus Rhodoleia. By A. W. Exevr. Sun-

yatsenia 1: g5-102; pl. 25-28. Hongkong, July 1933.

The genus Rbodoleia Ur Tht_‘ Hamamelid%ceae CPﬂ?ists -Of
seven species, all of which are comparatively limited in
range. Four of the species occur in China, two being endemic
there, in Hongkong and Yunnan, the other two ranging just
outside Chinese territory. The three other species occur in
Sumatra and the Malay Peninsula. They are shrubs or trees,
attaining a height of at least fifty feet. R. Forresti Chun is
described as new from Yunnan and Upper Burma, and R,
subcordata Exell from Pahang. For R. Teysmannii Miq.
of Sumatra there are reported the vernacular names Kajoe
Barana, Santoe, and Katji Barana.

The Combretaceae of China. By A. W. Exevv. Sunyatsenia

1: 85-94; pl. 21-23. Hongkong, July 1933.

The Combretaceae, being a family mainly confined to the
tropics, are poorly represented in China. In the present enu-
meration there are reported six species of Combretum,
Quisqualis indica, four species of Terminalia, and Lumnitzera
racemosa. Keys are supplied for separating the genera and
species, and there is citation of synonymy and of specimens

studied. Comébretum Yunnanense, described as new, extends to
Burma and the Malay Peningyla. i

Tutcher’s enumeration of Kwantun
on the botanical and foreg
By Woon-Youxa Cuux g
kong July 1933.
In the annual reports of the Bo
ment of Hongkong, 1913 to 19

g plants in the reports
partment of Hongkong.
. Sunyatsenig 1; 157-187. Hong-

tanical and Forestry Depart-
18, Superintendent William
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James Tutcher published lists of plants not previously known
to occur in Hongkong, the Hongkong New Territories, and
Kwantung. These lists include five new species and one new
variety, and 190 additional species. Since the reports had a
limited distribution, and are not available to many students
of Chinese botany, the “supplements” in which these lists
appeared are here reprinted,

The strength and composition of some tropical woods of
Siam. (In Japanese, with summary in English.) By
ImAcuiro Mivra and Teisuke Yosuma. Bul. No. 17,
Tokyo Imperial University Forests. Pp. 39; 7)4 x 1034;
10 plates; g text figs. Tokyo, 1933.

This bulletin deals with the physical, mechanical, and
chemical properties of five timbers, namely, Dalbergia
cochinchinensts and Dalbergia sp. (Rosewood), Diospyros
mollis (Ebony), Cassia siamea (Ironwood), and Prerocarpus
indicus (Pradu). Among the illustrations are photomicro-
graphs of the cross, radial, and tangential sections of the

woods.

»

Espéces et variétés nouvelles du genre Quercus. By AmvEE
Camus. Bull. Société Botanigue de France Bo: 353-355.
Paris, Sept. 10, 1633. -
Among the new Oaks described are Quercus brevistyla, from

Malacca, and 9. daichangensis, from Dai-chang, Siam.

Philippine Rutaceae-Aurantioideae (Revisio A'umnti_a~
cearum VII). By Ty6zasurd Tanaka. Trans. Nat. Hist.
Soc. Formosa 22: 418-433; Dec. 1932.

Study of the Citrus group of the family Rutaceac has made
slow progress in the Philippines since 1923, when 31 species
and 7 varieties were listed in Merrill's Enumeration of Philip-
pine Flowering Plants, but the present author’s recent in-
vestigations necessitate some changes in nomenclature and
classification. In the list here presented there are recognized
5o species and 16 varieties from the islands. Notes are given
regarding their general distribution, and several new varietal
names are proposed.
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Fortunella. By Ty6zaBURD

remarks on the genus ) :
Ge’lg:i:lm. Studia Citrologica, Tanaka Citrus Experiment
Station ¢ 2: 141-154, Nov. 19325 and 6:1: 1g—40, J-uly 1933.
]apaneéc, with English summary. Ff:armne!fa' Swingle is a
valid genus of the Rutaceae, consiSting of six species of
kumquats. F. obovata Hort. ex Tanaka is described as new,
and the new name F. polyandra (Ridley) Tanaka is published.

Original descriptions of all the species are reprinted, with

redescriptions of the type and other authentic specimens.
Measurements are given of the fruits of five of the species,

and notes regarding their Japanese and Chinese vernacular

names.

Contributions to the flora of Burma: XI. By C. W 1184
Fiscuer. Kew Bull. Misc. Inf. 364-366. Kew, England,
1933,

Palaguium Sukoei is described as new, a tree of the family

Sapotaceae. Vernacular name, Pyinlebyin. “Blaze purple

or brick-red, exuding milky juice; heartwood dark red.”

Taiwania in Burma—a new record. By M. Y. Orr. Nofes
from the Royal Botanic Garden, Edinburgh 18: 861 6. Edin-
burgh, April 1933.

The peculiar monotypic genius of conifers, Taiwania,
was found originally on Mount Morrison, Formosa, in 1904,
and was discovered in northwestern Yunnan in 1916. It has
been reported only from these two regions, and has been
cited as a remarkable example of discontinuous distribution.
There has been discovered recently in the Edinburgh Herba-
rium a specimen of this tree, collected in 1912 in the Myit-
kyina district of Upper Burma, the vernacular name being
reported as Shoak,

Additions to the flora of the Malay Peninsula. By M. R.
Hexoerson. Gardens' Bulletin, Straits Settlements 7: 87~
1‘13; pl. 15-32. Singapore, May 10, 1933.

Forty-five species of flowering plants are recorded as
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additions to the flora of the Malay Peninsula, 29 being de-
scribed as new. Nine genera are reported for the first time
from the area—Acanthopanax, Ainsliaea, Cipadessa, Kee-
nania, Myriophyllum, Pistacia, Richeriella, Sumbaviopsis,
and Sycopsis. Among the new species of woody plants are
Goniothalamus tortilipetalum, Malaya name Kenerak; Dysox-
ylum undulatum, Sakai name Sirai (Seral), the sapwood yel-
low, the heartwood reddish orange; D. Corneri, Malay names
Chengkuang, Gapis, and Bekak, sapwood white, heartwood

dark reddish brown, the wood hard but easily split and rather

brittle; Acanthopanax malayana, Sakai name Berlaki;

Richeriella malayana, Malay name Pokok Surangkeng, the

wood used for rafters and firewood.

Notes on Malayan Dipterocarpaceae—I. By C. F. Symine-
ToN. Gardens’ Bulletin, Straits Settlements 7: 129-159;
pl. 33-47. Singapore, May 10, 1933.

Study of the collections at Kew “reveals the necessity for
readjustment of our conception of the botanical status of some
of our trees and considerable reduction to synonymy with the
consequent alteration of some of the accepted names.”’
The paper is devoted mainly to notes regarding species of
Shorea, but also treats Balanocarpus multifforus. There are
extensive notes regarding synonymy, distinguishing characters
of the species, distribution, and vernacular names.

Enumeration of Malayan Ebenaceae (with brief descriptions
of new and noteworthy species). By R. C. BAKHUIZEN
vAN DEN BriNk. Gardens' Bulletin, Straits Settlements
7: 161-189; pl. 48-50. Singaportf, May 10, 1933
The present list of 166 species of Diospyros 1s preliminary

survey of the group as it is represented in the Malay Archi-

pelago and Peninsula. Since there are no well-defined differ-
ences between Diospyros and Maba, the latter is merged wntb
the former as a subgenus. Many new combinations are m_;Tdc
in specific names, and very nuMerous new Species are d‘mg-
nosed. Three additional subgenera are recognized: Hierneo-

r. I
\.'f‘_? J

s

2
ol L wi

‘r
A
F

=

' " B




64 TROPICAL WOODS No. 36
dendron Bakh., Cargillia (R. Br.) Bakh., and Eu-Diospyros

(L.) Bakh. Vernacular names are indicagct_i for a few of the
species: D. baloen-idjoek Bakh., Baloen idjoek, 1n Sumatra;
D. malam Bakh., Malam, Kajoe malam, in Borneo; D.
paracesi Bakh., Paraoesi, in Borneo.

Fourth report on plantation rubber in the Middle East, 1932.
By H. N. Wairrorp. Pub. by Rubber Manufacturers
Association, Inc., 250 West 57th Street, New York, 1932.
““T'his report is based on investigations made in the Middle

East from July 15, 1931 to June 15,1932 . . . It describes in

some detail the human elements which go to make up the

organizations of the European Estates and their response
to the changing economic conditions. The standard methods
of cultivation of Hevea by Europeans, built up by thirty
years of experience, calls for an expensive outlay both in
planting and production. The economic conditions have
forced some changes in these methods. It is of vital interest
to know how the rubber tree itself will respond to these
changes in cultivation and treatment. Hence the necessity of

a knowledge of the behavior of the Hevea under a new set of

environmental conditions. The studies of the biological

response of Hevea under various environmental situations

made during the past year, reinforce conclusions formed as a

result of studies of the previous years. These conclusions are

that many of the fundamental principles which form the
basis for the standard methods of Europeans need, to say the
least, a careful re-examination as to their sounhncss both
from a biological and economic standpoint. The fact that
Hevea has responded to the treatment accorded it by the
s:(;mdnrd, and at the same time expensive, methods of cultiva-
tion may have been due to the fact that it is a hardy tree.
i«‘n:\]c }i)t:lit\;::., }};owever,hthat a radical change in cultivation
e e

sary l(f)nrs ,t‘!:e 1§es:r:e:}t>otnsees:}n ;J':::::;e l’ﬁls ex}) ARSI BT
advisable to discuss fully in this re, erefore it is deemed

: port the claims of those
who believe that forestry methods ma

the present standard methods.” y eventually replace
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Ergebmssg der Reise von Dr. A. U. Diniker nach Neu-
Caledom?.n und den Loyalty-Inseln (1924/6). Katalog
der Pteridophyta und Embryophyta siphonogama. III.
Teil. By A. U. DANiker. Pierteljabrsschrift der Naturfor-
schende Gesellschaft in Ziirich 78, Beiblatt Nr. 19: 237-338.
Zurich, June 30, 1933.
The present instalment covers the families Anacardiaceae

to Umbelliferae, inclusive, of the Engler and Prantl sequence.

It is a list of the species collected, many of which are trees and

shrubs, with notes as to their occurrence, size, and vernacular

names. New species of trees and shrubs are described in sev-
eral families.

Pandanaceae of Tahiti. By Ucrino Marterut, Univ. Calif.
Publ. Bot. 17: 149-170; pl. 16-21. Berkeley, Sept. §, 1933.
From Tahiti there are reported two species of Freycinetia,

one of which has not been determined, and nine of Pandanus,

of which four are described as new.

Pandanaceae of Rarotonga. By UcLino MarteLir Univ.
Calif. Publ. Bot. 17: 171-186; pl. 22-25. Berkeley, 1933.
From Rarotonga, an island about 3o miles in circumference,

there are known one species of Freycinetia and three species

and one variety of Pandanus, all of which are described as
new. P. ala-kai is so named because it is known locally as

Alakai, “edible pandanus.”

i1 Rarotonga. By C. Skorrsserc. Meddel. Gite-
Mg:éim;t. Trfidgardg 8: 147-167; figs. 1-48. Goteborg,
Sweden, June 20, 1933. .
The Myoporum of Rarotonga has befn l:ctcrrc-.i to 1!
Jaetum R. Br. and M, sarz_dw:'csme (A. L_‘IL..) .Gray, but incor-
rectly so. It is here described as M. Wilderi, sp. nov.

i i f hoop

imole chemical test for separating the wfoods ) ‘

2 mf (Araucaria Cunninghamii) and bunya p{ne‘(érqucarm
Bidwilli). By W. E. CoHEN. Fourn. Council Sci. & Ind.

Research, May 1933, pp- 126-127.



SN P TTR

66 TROPICAL WOODS No. 36

“The test is applied to the aqueous extracts which are
prepared as follows: Rasped samples of the wfods ai;e pre-
pared and the material which passes _t_h!'C_'Ugh a4 20-IEsN SIBVE
is used. Five grams of this material (if air dry) is placed in a
flask fitted with a reflux condenser, and extracted for two or
three hours, at the temperature of 2 boiling water bath, with
to cc. of water. After filtering and pressing the residual wood,
‘he latter is washed with 5o cc. of boiling water, the wash
heing added to the original extract. When cool, the volume of
the extract is adjusted to 100 cc. To 2 cc. of the aqueous
extract, contained in a roomy test tube, 1 cc. of concentrated
sulphuric acid is added to form a layer. The layers are mixed
by gently shaking the test tube.

“In the case of Bunya Pine, a pink color will develop
immediately, and an orange (harvest) colored precipitate
will form (sometimes slowly). With Hoop Pine, there wall
be no immediate color change, but later a white gelatinous
precipitate will form.

“The observation of the pink color has been found to be
more reliable than that of the subsequent precipitate. In
many cases the aqueous extracts of Bunya Pine are more
deeply colus_’ed (light orange) than those of Hoop Pine.
Although this cannot be claimed to constitute another test, it
can generally be used to give a fairly reliable indication.
Naturally, in su::h_ cases, the pink color mentioned above will
o D e o e T

Junya Pine and to 26 %lpr; :Tea tr[;'_l'-; e ‘Of
dividual trees. The defat;ltiniL B T n:')p Pine, all from 35

: : g Bunya Pine sample resembled

Hoop Pine in many ways, and its origin is being further
investigated.” '

Ecological studies in Victoria,.—Th
By R. T. Parron. Proc. S
figs. 1-3. Aug. 1, 1933.
“The term Cheltenham Flora has been o 1
/ en
to this very well-defined association as | %:::2 }::;?&tzzaérlii

use the type of nomenclature at i i
o tu present findi
ecological world. The addition of the siffix ‘e::f: 'r::(:;:;:t;]::

Roy. Soc. Victoria 453 23 205-2185
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of th? generic name of one of the dominants to designate an
association implies that the ultimate classification of associa-
tions must be based on taxonomic principles, a view to which
I cannot give any adherence. Associations owe their particular
or p_ecuhar physiognomy to the environment, physical and
blpt!c, and not to the taxonomic relationships of the con-
stituent members of the association. In the classification of
plants we are concerned particularly with their floral parts,
but in ecology we are only to a minor degree affected by such
considerations, but we do concern ourselves with the vegeta-
tive appearance of the plants in the association. In this
particular association one must be struck by the very great
vegetative similarity of the dominants and subdominants.
Yet they belong to the most diverse families.”

This association is of great interest because of its similarity
ecologically and taxonomically to areas in Europe and South
Africa, one of the important families being Epacridaceae,
closely related to Ericaceae. It consists of scrub species, three
to five feet high, with small, narrow, usually coriaceous
Jeaves. The stems are never robust but always thin, and
spines often are present. Because of the uniformity of leaf
size, gray-green color, and completeness of ground cover, no
one species 1s especially conspicuous. The dominant species
are Casuarina distyla, Banksia marginata, dcacia (}:\"\'('!‘r.{?'x'c‘.\',
Ricinocarpus pinifolius, Leptospermum myrsinoides and
L. scoparium, and Olearia ramulosa. The evergreen ‘mcmhqrs‘
of the association are decidedly J_(x?rnm(jrphtc. The chief

roblem of the plants is the availability of water during the
Eot summer and autumn moml_as. Although during this

eriod the rainfall (12.91 inches) is actually greater than in

the six winter months, April to September (12.60 inches),
eyaporation is much more ra[.;lid during the former period.
The nature of the soil is such that it is unable to retain much

water.—P. C. STANDLEY.

Les Brexiées de Madagascar. By H. ijR.RlE[{ DE LA BATHIE.
Bull. Soc. Bot. France §o: 198-214. Paris, 1933- ‘ _
Six species of Brexia are reported from I\'iada.g:tscur: Ioi.;r_ n}l‘

which are described as new. They are shrubs or trees, Whic
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sometimes attain a height of 10 meters. The closely related
genus Brexiclla is proposed, with § species, all new. They
likewise are shrubs or trees, as much as 20 meters in h:elght.
The genus Brexiella emphasizes the affinities already 1ndlcate:d
between Brexia and Celastraceae, and it is sugg'estfad that it
may be necessary to refer the plants to that family rather
than to the Escalloniaceae, where they are placed at present,
The paper concludes with a detailed account of the distribu-
tion and biology of the two genera.

A contribution to the geological history of the Dipterocar-
paceae. By Herex Bancrorr. Geologiska Fireningens i
Stockbolm Férbandlingar 55: 1: §9-100; figs. 19. Jan.—Feb.
1933-

“Five specimens of fossilized woody stems from Mount
Elgon in East Africa are described; on account of definite
structural characteristics, they are referred to Dipterocar-
paceous affinities, the new species, Dipterocarpoxylon africa-
num, being proposed. Y

“The present distribution of the Dipterocarpaceae in
Asia, and the extension of the family i ri i

i S ; amily into Af . :
bt i rica are discussed;

atypical nature of the wood structure of the African
representatives, the Monotoideae, is noted

“Fossil records of the Dipterac: e '

58 Ipterocarpaceae a : :

the importance of the E'igpr D g i o

indicating that typical Dipterocarps were, 1y <o FpLoi2e0 88
aicatl a D B z S We 1 H

times m%:ch mg}re]: lifidd?]té?oc"i}rp‘\ “'treh, i

: ) - Wiaely distributed than a

day t the present

Le fruit du Dioncophyllum Baillon Flacourtiacé
ik it o ées. By Fran-
;.}33_ ELLEGRIN. Bull. Soc. Bot. France 3o. 233-236. Paris,
The genus Dioncophyllum was b
?;ut;”?allld a c]tf;;ious vine collected
« Tholloni. The leaves of the et e
having the midnerve terminated g;ra?\:oa;icgi?;m}%u !&;{her}rby
other species have been described from Sierra Lecl.-n 0?) s}.) by
Hutch. & Dalz. and D. peltatum Hutch. & Daly.. the laster
nown by the vernacular name Toma;, The cal;,suleeo?ttt}f:

ased by Baillon in 1890 on
in Congo, which he named
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genus has never been described, but that of D. Tholioni
recently collect‘ed, is now illustrated, and its dm'c‘!upmem:
and form described. The capsule is a most remarkable one,
opening at an early stage by s linear valves, which bear seeds
on greatly elongate funicles. The seeds increase in size after
dehiscence of the capsule, becoming very large, disk-shaped,
and broadly winged.—P. C. StanpLevy.

Un Entandrophragma C. DC. (Meliaceae) nouveau de
P'Ituri (Congo Belge): Entandrophragma Thomasii Le-
doux, n. sp. By PavL Levoux. Communications du labora-
toire des produits végétaux et de I'berbier du Service Forestier
du Kivu, No. 2; 2 unnumbered pages, Brussels, June 20,
1932.

The new species is described as a tree 45 meters high, with a

trunk diameter of three meters, growing at an elevation of 950

meters, and reported as rare. The vernacular name is said to

be Mugutisi.

Céte d’Ivoire. L’arbre a lepre des guérés. By A. Aunre-
viLLE. Actes &8 Comptes Rendus de I Association Colonies-
Sciences 9: 97+ 151-153; illustrated. Paris, July 1933-

This tree, previously identified as Cynometra Vogelis, is
shown to be Loesenera kalantba Harms.

The composition and origin of “istone’ in iroko \{.roog
(Chlorophora excelsa Benth. & Hook. f.). B_v_\\. G.
Camppert and R. C. Fisuer. Empire Forestry Fournal
(London) I1:2: 24424551 plate; 1932. : g
“The frequent occurrence of large stone-like deposits in the

wood of Chlorophora excelsa has been rccogm_zcd. fur‘ some

considerable time, but doubt still appears to exist concerning
the true composition and origin of the material. . =
“A specimen of ‘stone’ was submitted to t 3 U-rcsd

Products Research Laboratory for examm;gtmnhm 1929, an

since that time various pieces of information have con;e to

hand from Forest Officers and others which seem to render it

advisable to record the following observation, . . .
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“As to the steps in the formation of the deposit there
would appear to be little doubt that the initial cause 1s a
wound. According to information supplied to the Lab?ratory
in 1931 by an Assistant Conservator of Forests, Uganda,
‘stone’ is found in logs cut from both sexes of C. excelsa,
particularly if the trees have been injured by grass firesor ifa
branch has been broken off. Wounding appears to be fol-
lowed by a flow of a latex-like exudation which, on exposure
to the air, sets hard like stone. The peculiar nodular, in fact,
almost stalactitic form of the specimen illustrated here, how-
ever, suggests that it has been formed in a cavity as a result
of the gradual loss of carbon dioxide and water, according to
the views quoted by Schorger (1926) and Record (1927).
The presence of insect remains, and pulverized wood suggests
that sap has penetrated into a cavity in which wood-borers
have been at work and to which other insects had access from
the outside. Before solidification began to take place, insects,
wood powder (which may be frass) and chips must have
become incorporated with the sap. That decay must in many
cases play a part in the formation of the cavity is suggested by
the fact that ‘stone’ is frequently found in logs which are
hollow for the greater part of their length. This is further
borne out by the presence of remains of insects which, al-
though not true wood borers, may frequently be found in
decaying timber. The ut_mr_ms inferences to be drawn here
are that wounds of growing trees should be guarded against
or suitably treated, and that, during conversion,
old trees showing any signs of w.
closely scrutinized.”

logs from
ounds or decay should be

La Guinea espafiola y su riqueza forestal, C i
a 1 . Conferencia dada
en el Instituto de Ingenieros Civiles e] Dia 14 de Diciem-
bre de 1929. By FernNanpo N4jexa. Pp. 1195 634 x 934;
5 maps; 47 full-page halftones; Madrid 1930 “ ’
Spanish Guinea has an area of a ro" e
hectares, or ab‘out one-twentieth thatp Ef Sx;]:r.-?zitcg i:’gl?:i’szg
!J}' three p_rmcspal rivers, with numerous smaller tributaries.
I'he coast is low, but at a distance of 15 to 20 km. from it ri
hills, and farther inland moy S

: : ntain ran es, th 1
which reach an elevation of 1000 1o ”wgmétcr: highest of
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The region is, for the most part, densely forested, from
coast to mountain tops, the trees being of huge size and of
great variety, and reaching their best development along the
rivers. The forests are of two types, virgin forest and second-
ary, the latter composed of trees of rapid growth and soft
wood on cut-over or abandoned land. Such forests prevail
everywhere, except in Mangrove (Rizophora mangle and
R. racemosa) swamps that extend along the coast and up the
rivers as far as the tides reach.

In the secondary forest the most important trees are: Asen
or Palomero, Musanga Smithis, which invades every foot of
abandoned land, its soft wood having a specific gravity of

g : e S rholnk
0.26; Ekok, Ricinodendron africanum; Ebap, Ifu.;_:'\m/zm
balsamifera, a tree with adventitious roots; Asonnd, I.fn.rl-o.
stema Aubryanum; Okume or Anguma, Aucoumea Klaineana,
basis of the present timber industry in the Colony, whose
wood is used for veneer. e '

Of the virgin forest, the handsomest tree 1s Palo Ru.';n' T:
Envé, Pterocarpus Soyansii, of tall and majestic grow rh,
whose sap is much used by the native people for painting the
body; but the most characteristic species 1S :\Ifug:t, f,c;j-c'.:.,-i
procera, called Palo de Hierro or Ironwood in Europe, W hose
wood when dry has a specific gravity of 1.100. ¢ c_.nsp:c-.:qu}s:
because of its giant size is the Ukola, Dumoria africana, wit

i 28 hich to the first branches and
2 trunk sometimes 28 meters high to the LIst ]
diameter of 4.15 meters, capable of furnishing 120 cubic
a -
ers of wood. . A - N
m?It'h writer classified 170 kinds of native woods, and brought
& {v in the Instituto Forestal de
to Spain 60 tons of them for stmh) in ¢ ¢ s
¥ ) P, sre Are 1n e q g
iencias. estimated that there arc ! -olon;
Exper{enc:isat Izto 1;6[' cent of the area is devoted tocultivation
in : SN
:i?nllabgitation 1,010,000,000 cubic meters of timber tn_m;
] s allv £.000.00
:oh it is theoretically possible to draw annually §,000,0%
which it 1s : ] was imported into Spain
cubic meters, five times as much s Was t }] L
in 1928. The chief obstacle to their exportist u,l ‘-l::'-vm:l e
known in European markets. It was believel ‘
et h t African forests congsisted chiefly o
recently t!)'at s w.v:'swo(}ds of only limited application in
heavy or “precious” Wwo0ds, © 4 that 37 per cent of the
cabinetwork. However, it is estimated HIE 3/
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local trees yield very hard woods, 20 per cent hard, 19 per
cent semi-hard, 12 per cent soft, and 12 per cent very soft;
consequently §1 per cent of Guinea timbers have the same
density range as the well-known woods of Europe. It is esti-
mated that there are in the Colony approximately 1,000,000
tons of Okume lumber.

The publication contains, also, much additional informa-
tion regarding the Colony, particularly its climate, sanitary
conditions, fauna, and inhabitants; the importance of Guinea
as a source of lumber for Spain, and the desirability of a
permanent exhibit of its woods; the possibility of utilizing
some of the species for cellulose and charcoal; and the neces-
sity of a fixed forest policy. The numerous illustrations include
several maps and excellent views of the forests.—P. C.
STANDLEY.

Le;raz bois fle rose de l'antiquité. By Auc. CHEVALIER.
Reoue -ae Botaniqgue Appliquée et d Agriculture Tropicale
.Ilﬂ.;';-\'i 13: 1412 347-348; May 1933.

There are many species of wood known as Bois de Rose.
type, much sought after for cabinet-making, is so called
se of the L'f)lormg of the wood, while a second type
s its name from a perfume obtained by distillation. The
. r)(-prcsﬁnred by Dalbergia nigra F. Allem of Brazil,
i o 1.&}-,“-::{ Roxb. of India, Dalbergia spp. of Indo-
Pt o0 _.J..!-.{“;II;”& populnea L. of the Pacific; the latter by
4 __\1“_;';‘:'“""”“ ucke of Guiana, #niba terminalis Ducke of

'l'}-n'”-.n-f-lin- L‘at{:ar:\", and Bursera spp. of Mexico.

S e ey icc{rterranean people used a wood they called

e md i)ms de Rhodes for incense, cutting it up into

B i and burning it. Modern botanists now identify it

: :(‘_{J,’.Ur};u.m;wcmd of Rbodorbiza scoparia Webb & Berth.

Canary ‘]thﬁ scoparius L. f.), a species endemic to the

Adoriies i "5 and known as the Bois de Rose de Ténériffe.

firi? kyph%" . I?EOF Loret this wood was one of the ingredients

e e nalogous to the Chinese joss sticks) used in the

R -huwa'tr;‘ ancient Egyptian cult. There is some ques-

e i 1 ey procured the wood unless it formerly was

ed outside the Canary Islands or the roots were
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transported long distances by sea or by caravans across the
Sahara. It is not now exploited, nor are Rbodorbiza virgata
Webb & Berth. and R. florida (L. f.) Webb & Berth., which
also are sources of Bois de Rose.

Professor Chevalier thinks an attempt to cultivate these
species would be successful in Morocco, although it would be
several years before the roots would be lignified enough for
exploitation—Mary E. Recorp.

The flora of Mount Elgon. General introduction by E. J-
Lucarp. Enumeration of plants by A. A. BuLLock.
Bulletin of Miscellaneous Information ( Royal Botanic
Gardens, Kew) 2: 49-106; 1933.

Mount Elgon, on the boundary between Uganda and Kenya,
is one of the highest mountains of Africa, with an elevation of
14,178 feet. It 1san extinct volcano, with a crater eight miles
in diameter and 1500 to 2000 feet in depth. On the eastern
slopes at 6500 to 7000 feet the annual rainfall is 45 to o inches,
the conditions being suitable for growing coffee, maize, and
wheat.

In the present list are enu merated 649 species of ferns and
flowering plants, which are said to be not more than two-
thirds of the total number of plants known from the moun-
tain. Many of the species listed are trees and shrubs, for some
of which local vernacular names are reported. The three
yegetation zones of the mountain are the following:

Sub-montane zone, At 60007500 feet, the country open and park-like,
with scattered trees and grasslands, much of it now under cultivation, The
most common Irees arc Acacias, especially A. abyssinica; Nandi coffee, Coffea
eugenioides, GrOWS in subtropical farest along strea
is conspicuous because of brilliant scarlet flowers. Genera represented among
the shrubs are Clerodendron, Acanthusy Hypericum, and Loranious. ‘

Mountain forest zone. Roughly between 7500 and 10,300 feet, including
the bamboo belt and the grass glades. The most valuable timber is Podo
(Podocarpus milanfianis and P. gracilior), used t}_n‘rmugh?ul the country by
Europeans as & substitute for Deal, and the Pencil Cedar (Yunipertis procera )
The last is sometimes 20 feer in girth and more :Imry\'loo feet high; the Podo
as much as 8o feet in height, with girth of 25 feet, The bamboo forming ex-

rensive belts between 8ooo and Jpina, the only

eams; Erytbrina fomentosa

goco feet is Arundinaria al

bamboo of the equatorial mountains of Africa, ' \ |
~ Alpine zone. At 10,300 10 14,000 faet, known as the " mountain meadows.

There are many giant forms of the genera Lobelia, Senecio, and Hypericum,



74

The cambium and its derivative tissues. VII. Problems in

identifying the wood of mesozoic Coniferae. By 1. W.
BaiLey. Annals of Botany 47: 185: 145-157; pls. III, TV,
London, January 1933.

“The tracheary pitting of the genus Cedrus is plastic and
variable, and of fully as intermediate or transitional a char-
acter as any that occurs in the so-called Protopinaceae or
Araucariopityeae.

“The distribution of the resin canals in the adult wood of
Keteleeria Davidiana is of the same type as occurs in Profo-
piceoxylon and Pinoxylon dacotense.

I"hurlh h}.'plntl'letical transitional genera as Protocedroxylon,,
Protopiceoxylon, Planoxylon, Thylloxylon, etc., fall within the
range of structural variability of Cedrus, Keteleeria, and other
genera of the Pinaceae. If they are to be classified as
Protopinaceae or Araucariopityeae, then so must fragments.
llJ’I the wood of Cedrus, Keteleeria, and other genera of the

Inaceae.

" This paradoxical situation, and many others, have arisen
owing to a dearth of extensive and reliable info;mation con-
cerning the limits of structural variability in living repre-
sentatives of the Coniferae. They cannot be fully clarified
::‘;::I(,}jir\;,ﬂt'f“!llcct'}tir?s of authentic specimens are assembled,
i -l rom (different genera, species, and geographical

es, but also from different parts of the tree and from trees
grown under different environmental conditions,”

Th;i :?I.I:)b“_lm and its derivative tissues. No. VIIL Structure,
A Dr;c(‘,m?“d and diagnostic significance of vestured pits
ri'niwmg,e ans, By 1. W. Baivey, Journal of the Arnold
he 7 147 259-273; 4 text figs.; 3 plates with 18
]\‘ :tummm:graphs. Jamaica Plain, Mass, 1933

mm‘;"”:’idhl;ﬁ_sl appear to be restricted to tracheary ele-

borderad = -bordered pit-pairs they are present in the
d pits of the tracheary elements, but are absent in

TROPICAL WOODS No. 36

some of the Lobelins attaining a height of 3o feet, and the Senecios becomi
as large as apple trees. The only trees of the zone are Hagenia abyssinica
and the tree heath, Erica arborea—P. C. STANDLEY.
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the simple pits of the adjoining parenchymatous cells. . . .

“In the Dicotyledons (2660 species and 979 genera)
examined by me, vestured pits are either present throughout
the secondary xylem of a species or genus or are entirely
absent. A similar constancy in the presence or absence of
these structures appears to prevail in most subfamilies and
families.

“Vestured pits, therefore, are of considerable value both
in the systematic study of woods and in discussions concerning
the relationships and classification of specific groups of Dicoty-
ledons.” (See Tropical Woods 31: 46.)

Perforated ray cells. By L. Cuark and M. M. Cuatraway.
Proceedings of the Royal Society B: 113: 82-92. London,
1933¢
“Tn certain woods, whose rays have extensive uniseriate

margins, an individual marginal cell may sometimes be

modified, by the perforation of its side walls, to connect two
vessel segments on opposite sides of the ray.” This unusual,
although not uncommon, type of ray cell was first observed ir

Lacistema aggregatum (Berg.) Rusby (Lacistemaceae). The

description of these cells is based mainly upon two woods In

which they are numerous, namely, Lacisterna aggregalion,
which the perforation plates are scalariform, and Ptychopeta-

Jum anceps Oliv. (Olacaceae), in whic_h r.llmc pt:rh.r:“:u:m:‘ts are

simple. The anatomy of these }mods is discussed in relation

to the occurrence of this type of cell. Perforated ray cells were
observed in 74 species from 17 families, a list of which is given.

There are also included 7 figures.—L. WiLLiawms, Field

Museum of Natural History.

Multiperforate plates in vessels, with special reference to
the Bignoniaceae, By L. CHALK. ;‘"ﬁn'.r.lfr_-.'_{.l he Journal of
the Society of Foresters of Great Britain) 7: 1: 16-25;
illustrated. Oxford, 1933- .

In this paper the term “multiperforate plate” is used to
indicate a vessel membrane that includes more than one
erforation, for example a scalariform perforation plate, \yhsl‘e‘
for the plate with only one perforation, "s|mpic‘}‘ncrh)mrmn
is retained in preference to “uniperforate plate.
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“In the less primitive of the \Yqods with scalariform
perforation plates, and in the transitional stages, It 1S not
unusual to find an occasional more complex plate in which the
perforations are small and more numerous.” Multl}:_)erforate
plates occur also, though ’rare]y, among woods with very
thort vessel elements, horizontal end walls, and normally
simple perforations. Such perforations are particularly com-
mon among woods of the family Bignoniaceae.

The type of perforation plate originally observed in the
Nvctaginaceae and Boraginaceae, generally known as the
Cordia form, is also found in several species of the Bignonia-
ceae. “It consists of a thin membrane . . . pierced by a
large number of closely spaced angular perforations so that
the membrane or perforation plate has the appearance of a
fine net.” Another form of multiperforate plate described 1s
that found in Oroxylon indicum Vent. in which the perfora-
tions are much larger and the plate has the appearance of
having been irregularly pierced. Other variations were found
in Dolichandrone and in Millingtonia bortensis L.f.

There is given a list of the species of Dicotyledons, compiled
from the observations of the author and from literature, in
which these perforation plates occur, followed by a discussion
of the Cordia and Oroxylon forms. The author notes that the
distinction between the forms of perforation plate in the
Bignoniaceae and those associated with scalariform plates is
not clearly defined and their separation for purposes of
classification is regarded as impracticable. An alternative
classification is suggested, based upon the reticulate and
foraminate character of the perforation plates. The article
also includes 3 figures, 8 photomicrographs, and a list of
references. — L. Wivriams, Field Museum of Natural History.

Miule lignin test on Podocarpus wood. By E. C. CROCKER.
Botanical Gazette g5: 1: 168-171. Chicago, Sept. 1933

“The Maule lignin test is apparently a reliable practical

test for distinguishing the woods of the conifers from those of

the Angiosperms and the Gnetales. The only exception found

was the single coniferous species Podocarpus amarus.

(’_mﬁﬁu’:}“{?n} 1.!1'e threg types _of anztales, Welwitschia,
» and Epbedra, all give positive Miule tests.”




