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By Joux H. Pierce
New York Botanical Garden

There has been some question recently as to the applica-
tion of certain specific names in the genus of Balsa wood.
Until 1919, all specimens of Ockroma from the West Indies,
Central America, and South America were referred to O.
lagopus Sw. (Prodr. g8. 1788), except material from the
Magdalena River, Colombia, which was referred to O. tomen-
tosa Willd. In 1919, Rowlee (Journ. Wash. Acad. Sci.
9: 157. 1919) described eight new species from Central and
South America and restricted the use of the name O. lagopus
Sw. to the West Indian material.

In 1920, Urban (Fed. Rep. Beih. §: 123. 1920) found what
he believed was an earlier name for the West Indian material,
Bombax pyramidale Cav. (in Lam. Enc. 2:§52. 1783) and
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the Lesser Antilles. The last is said to attain 2 maximum
height of 115 feet and to supply good timber for local con-
struction and furniture. Another species with a wide range is
E. anomala Nees (=Goeppertia anomala Nees), a low-
branched tree rarely 5o feet tall, growing from British Guiana
to Rio de Janeiro and northeastern Peru. E. Williamsii
0. C. Schmidt is a medium-sized tree of common occurrence in
lowlands of the Peruvian Amazon region; according to Wil-
liams (Woods of northeastern Peru, p. 151), the timber is some-
times employed in making canoes, furniture, and crating.
E. multifiora (Miq.) Mez (=Goeppertia multifiora Miq.) is a
tree of moderate size in the Guianas and Amazonas, Bra.-zil;:_
the single wood specimen of this name (Yale g460; Persaud
49), which was described by Kribs (Tropical Woods 13: 22),
differs so much from the others of the genus that its identifi-
cation is considered very doubtful. The following description
is based on 18 samples of eight species.

Heartwood not sharply demarcated from the grayish sap-
wood. Luster rather silky. Without distinctive scent or taste
when dry. Of rather low to moderate density; texture medium;
grain straight to variable; easy to work; durability doubtful.
Apparently of no commercial importance.

Growth rings pngr]y defined. Pores medium-sized (115 to 195u), not very
numerous; mostly in small multiples or clusters, well distributed. Vaseular
pits large (10 to 114). Some vessels with scalariform perforation plates;
tyloses sometimes present. Ra_ys 1 to 3, mostly 2, cells wide and up to 50’
generally less than 25, cells high; heterogeneous; oil cells present; pits tt:;
z:u:]ii; ‘j:rg\;mgio]i Ptfnhc}lymd? very sparingly paratracheal; ail cells
S e Ieastnin I|):m.n*u. um walls, often with a thin gelatinous
mi,;::a:ix?ﬁ 2;() xﬁir?z’;d:d:um_ (lncludlng'CbmeHa and Misan-

orty species of trees and shrubs, is distrib-
uted throughout tropical America. Judging from, the wood
sar’?‘ﬁles available, the genus is in need of further revision.
{erm'ﬂ(ioﬁ?jer:lmost species is Licaria triandra (Sw.) Kos-
' anteca triandra [Sw.] Mez), a small to medium-
sized tree of southern Flori : - 3
: ern Florida and the West Indies. The green-
ish yellow wood is of medium densi ety
and employed locally to a minor nmty,f il work,
ERer A A e or extent for general carpentry
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There are about 10 species in Mexico and Central America,
but the only one represented in the Yale collections is Li-
caria campechiana (Standl.) Kosterm. (previously included
by Standley and others in Ocorea, Chanckia, Misanteca, or
Phoebe). It is a tree sometimes 80 feet high and 18 inches in
diameter. The wood is lustrous reddish brown, rather fine-
textured, hard, heavy, and strong. The timber appears suited
for general construction, but apparently it is not available in
sufficient quantity to be commercially valuable.

There are many species in South America, but there is scant
information concerning them. Licaria armeniaca (Nees) Kos-
term. (= Acrodiclidium armeniacum [Nees] Mez) is a shrub or
a tree up to 50 feet in height growing from Rio de Janeiro
through the Amazon basin to northeastern Peru. The heart-
wood is brown to chocolate, sometimes streaked with black,
the sapwood greenish yellow; of medium weight to rather
heavy. No special uses are recorded. L. limbosa (R. & P.)
Kosterm. (=Misanteca Pittieri Mez=M. costaricensis 1. M.
Johnston) is a small to medium-sized tree with a range ex-
tending from Bolivia and Peru to Venezuela and Costa Rica.
The heartwood is probably brown (judging from knots), the
sapwood grayish with a slight greenish hue; density rather
low. The Aritt or Louro Arith of the lower Amazon region,
L. Appelii (Mez) Kosterm. (=4. Appelii Mez), occurs also
in Matto Grosso and Minas Geraes, Brazil. The tree attains
rather large size and yields a lustrous brown, more or less
streaked, hard, strong, and durable timber suitable for furni-
ture and heavy construction. The wood is similar to that of
L. polyphylla (Nees) Kosterm. (= Acrodiclidium guianense
Nees), a large Amazonian tree known as Louro Chumbo.
Acrodiclidium caryophyllatum Ducke, a medium-sized tree of
the upper Rio Negro, where it is called Puchury, has a lus-
trous brown, more or less striped, spicy-scented wood of
medium density and excellent working qualities, which would
make attractive furniture. :

The Kaneelhart of Surinam is said to be Licaria canella
(Meissn.) Kosterm. (=Acrodiclidium canella [Meissn.] Mez

= L. cayennensis [Meissn.] Kosterm. = 4. cayennense [Meissn.]
Mez), and Yale specimens of the wood agree with Pfeiffer’s
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description (De boutsoorten van Suriname, p. 176). It appears
to be identical with the Waibaima of British Gu1.ana. The
heartwood is a dark brown with a tinge of red or violet, and
very dense, sp. gr. (air-dry) up to L.I§;1t1s further char-a_cter—
zed by sclerotic tyloses and parenchyma cells. The structure
is very similar to that of the Amazonian Casca Preciosa,
which is said to be 4niba canelilla (H.B.K.) Mez, but the
heartwood lacks the distinctive violet hue, being more of an
olive-brown. The wood takes a high polish, is very strong, and
noted for its resistance to decay.

The following description of the anatomy of the woods of Licaria is based
on 25 specimens of 11 species. Growth rings, when present, due to shght
differences in density and sometimes to a line of parenchyma. Pores medium-
sized (130 to 180y, sometimes to 200u), rather numerous; mostly in multiples
of 2 to 6, occasionally in little clusters, well distributed. Tyloses abundant,
sclerotic in L, canella; vessel perforation plates rarely scalariform; vascular
pits large (g to 11x). Rays 1 to 4, mostly 2 or 3, cells wide and up to 5o cells
high; heterogencous, often with high marginal cells; large oil cells few to
abundant; pits to vessels variable, mostly large and often greatly elongated.
Wood parenchyma coarse-celled; sparingly vasicentric, but typically not
completely surrounding the pores, sometimes blunt aliform or joining
adjacent pores, but without forming distinct bands; also occasionally finely
terminal (or initial); some cells sclerotic in L, canella; large oil cells few to
abundant. Wood fibers with rather thin to very thick and gelatinous walls;
commonly septate. \

Lindera, with numerous species of shrubs and trees, is well
represented in eastern Asia and the East Indies, but in Amer-
ica by only one or two species of aromatic shrubs. The Spice
Bush, Lindera Benzoin (L.) Meissn. (= Benzoin aestivale
[L.] Nees), is common throughout most of the hardwood re-
gion of eastern United States. Its only use now is for orna-
mental planting, but pioneers in medicine prescribed tea

:(na;ie from the twigs, and during the Revolutionary War the
ruit served as a substitute for allspice.

Growth rings distinct, owin i i i
g to differences in density. Pores thick-walled
-‘g;‘;:l!b( 50 c;o gsu], not very numerous; solitary and i;y small mult‘i:ple:- 'w'éli
vmn]ut L. Perforation plates in part scalariform with a few coarse bars:
uiar pits small (5u), not crowded, Rays 1 to 3 cells wide and up to 6o

:’:ﬂ: 2&:' ;’ﬁYP::::;BCMNi pits to vessels small, rounded; no oil
medium.hick gelatacus wilr;: sparingly paratracheal. Wood fibers with
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Mezilaurus, or Silvia, with eight species of small to very
large trees, has its center of distribution in the eastern and
northern part of the Amazon basin, but is lacking in the west-
ern regions. The timber is valuable for durable construction
and shipbuilding.

The only important extra-Amazonian species is the Tapin-
hoan, Mezilaurus navalium (Fr. Allem.) Taub. (=Si/via
navalium Fr. Allem.), a tree usually medium-sized but some-
times up to 80 feet high and 36 inches in diameter, growing in
the subtropical mountain forests of the State of Rio de
Janeiro. The timber is of excellent quality and is used locally
for furniture making, boat-building, and all kinds of durable
construction. The bark is a source of tannin.

The Amazon species are known generally as Itatiba, but the
principal source of the timber of that name is Mezilaurus
stauba (Meissn.) Taub. (=9. itauba [Meissn.] Pax=3S. pol-
yantha Mez=3S. Rondonii Mez=S. anacardioides [Spruce]
Mez), a large tree, sometimes over 100 feet tall and 30 inches

‘in diameter, ranging from the Guianas and eastern Amazonas

to northwestern Matto Grosso. According to Ducke (77opical
Woods 42: 19), it furnishes the most useful timber of the lower
Amazon, especially for naval construction.

The other species are as follows: Mezilaurus crossiramea
(Meissn.) Taub., a small tree, sometimes shrubby, in Goyaz,
Brazil; M. decurrens (Ducke) Kosterm. (=8. decurrens
Ducke), a large tree on non-inundated lands of the upper Rio
Negro; M. Lindaviana Schw. & Mez (= S. Duckei Samp.), a
small to medium-sized tree on uplands in the lower Amazon,
the upper Rio Branco, and on steep, rocky slopes along the
Rupununi River, British Guiana; M. Sprucei (Meissn.) Taub.
(=S8. Sprucei [Meissn.] Mez), a small tree along the Rio
Negro; M. subcordata (Ducke) Kosterm. (=S5. subcordata
Ducke), a small tree in upland forest near Pard; and M.
synandra (Mez) Kosterm. (=3. synandra Mez), a medium-
sized tree in the drier upland forests around Mandos. The
following description is based upon samples of five species;
the principal differences are in density and texture, Mezslaurus
itauba, M. navalium, and M. synandra being the heaviest and
finest.
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Heartwood brownish yellow, becoming russet upon expo-
sure; has oily appearance and feel; distinct but not sharply
demarcated from the grayish sapwood. Luster generally low.
Scent and taste mild and not distinctive in dry specimens,
Moderately to decidedly hard and heavy; sp. gr. (air-dry)

0.75 to 1.00; weight 45 to 62 Ibs. per cu. ft.; texture rather fine

to coarse (M. decurrens); grain straight to somewhat roey;
easy to work, seasons readily, holds its place well when manu-
factured; is highly durable. Has many of the properties of
Teak (Tectona).

Growth rings poorly defined. Pores rather large to large (175 to 220u),
fairly numerous; solitary and in small multiples, occasionally in little clusters,
well c_iisrribuwd. Tyloses abundant; vascular pitting coarse (pits g to Tlu,
occasionally up to 144). Rays 1 to 3, mostly 2, cells wide and up to 5o cells

high; more or less distinctly heterogeneous; large oil cells present; pits to.

vessels exceptionally large in part. Wood parenchyma coarse-celled, vasi-
centric, frequently joining some of the pores diagonally; oil cells numerous,
Wood fibers septate, at least in part; walls medium to thick and gelatinous,

Nectandra, with about 100 species of trees and shrubs, is
widely distributed throughout tropical America, most abt,m-
dantly in South America. All of the trees prodL;ce timber of
good quality for carpentry and general construction, but the
are only of local importance and so far as known to the autho}:'
do not enter the export trade. The woods are so much like
some of the species of Ocotea, Aniba, and Phoebe that it is not
now possible to separate them. Taxonomists appear to have
equal difficulty with herbarium specimens, particularly if

ﬂutriers are lac'kmg. Qn_der these circumstances no attempt is
made to describe individual species.
Heartw

deepening upon exposure; in some species (if identi
g u sure; corr 1tl-
nggplie?::”:f;i b[:.ck:sh h'r(iw?j tranls)ition t(o sapw?:aitilyglrc;ilr::;l

ot in darkest material. Luster usually silk ilvery
i::;zn :, (;}::cy resinous, taste mild to pronou{tced. }I’{:Ehzf‘l’légr{t
i be:i' modeggteiy hard and heavy; sp. gr. (air-dry)
sl t:)ftn ©.60 and 0.75; weight between 37 and 47 Ibs.
s ure medium to somewhat coarse; grain straight
A e ns readily without splitting, easy to work, holds
ell when manufactured; darker specimens durable.

ood greenish yellow to dark olive-brown, the color |
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Suitable for many of the same purposes as Yellow Poplar
(Liriodendron) and Birch (Betula lutea 1..).

Growth rings usually present, owing to narrow to rather wide layer of
denser fibers in late wood. Pores medium-sized to rather large (140 to 200u),
fairly numerous; solitary and in small multiples, well distributed. Tyloses
common; vessel perforations occasionally scalariform, with several narrow
bars; vascular pits medium-sized to large (g to 14u). Rays 1 to 5, in some
species mostly 2, in others generally 2 or 3, cells wide and of variable heights
up to about 5o cells; more or less distinctly heterogeneous; oil cells usually
present, frequently large and numerous; pits to vessels large to very large.
Wood parenchyma coarse-celled, paratracheal; oil cells often present. Wood

" fibers typically septate; walls thin to thick.

Ocotea. There are a few species of trees and shrubs in
southern and eastern Africa and the Mascarenes, and about
200 of wide distribution in tropical America. The most highly
valued timbers supplied by the genus are the South African
Stinkwood, O. bullata E. Mey. (see Forest trees of the British
Empire 3: 43-50), and Demerara Greenheart, O. Rodiaei
(Schomb.) Mez, the first prized for fine furniture, the second
for heavy and durable construction work. Two other Ameri-
‘can species with distinctive timbers are O. caracasana (Nees)
Mez (= Nectandra discolor Nees, in part), the Angelino of
Venezuela, and O. rubra Mez, the Determa, Wane, and Grig-
non of British, Dutch, and French Guiana, respectively; they
are practically unknown to the export trade. All of the woods
have good technical qualities, but with a few exceptions their
identities are merged with members of Nectandra and other
genera so that at present it is impossible to deal with them
specifically. They belong in a group commonly called Laurier
in French, Laurel in Spanish, Silverballi in British Guiana,
and Louro in northern, Canella in southeastern, Brazil.

Regarding the Brazilian Canellas, H. M. Curran says
(Timbers of Tropical America, 178): “This group of trees in-
cludes a host of species, mostly of Nectandra and Ocotea, and
in the present state of our botanical knowledge of the Brazil-
ian forests it is impossible to specify which ones produce the
timbers of commerce. The trees are very common, being most
abundant perhaps in the transition zone between the tropical
and higher sub-tropical regions. The trees as a rule occur in
mixture with other hardwoods and sometimes comprise §o
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per cent of the forest. They are generally of fairly good timber
ith diameters up to three feet or more and attaining

form, wi :
heights frequently exceeding 100 feet, with clear lengths of 50

feet. The woods produced vary in color from very light to
very dark, and in density from very soft to extremely hard.
;\-!:{ny of them are highly durable and some are very resistant
to insect attack, presumably on account of the presence of
some resinous or oily deposits.”

The Angelino of Venezuela is confused in the literature with

a species of Homalium, but the commercial timber called

Angelino or Laurel Angelino has been identified by Pittier as
Ocotea caracasana (Nees) Mez (see Bol. Cien. y Tech. Mus.
Com. de Venez. 1: 12 14, 1927). The lustrous yellow to olive-
colored wood 1s moderately heavy and hard; sp. gr. (air-dry)
0.75; weight about 47 lbs. per cu. ft.; without distinctive odor
or taste; medium-textured, easy to work; finishes attractively,

and 1s highly durable. It is considered one of the best furniture

woods of the country and is also used in construction work.
Determa or Wane, Ocotea rubra Mez, which is widely dis-
tributed in thf: Guianas and lower Amazon region, is a tree 100
feet or more in height, with a long, well-formed trunk occa-
sionally 5o inches in diameter. Timbers have been obtained
that were 40 feet long and 30 inches square, without sapwood,
and spars are available that are 70 to 80 feet long and 14
inches in diameter at the small end. The wood does not look
like any of the other Lauraceae. It has a distinctive, rather
light reddish brown color, with a subdued golden luster, sup-
gesting some of the Meliaceae. It is rather coarse-tex’mregd
and the vessel lines often show plainly; quartersawed lumber
1s sometimes attractively figured, owing to the fine but dis-
tinct rays and the presence of roe grain. It is fairly strong and
hard, though its density is rather low; sp. gr. (air-dr )go
to 0.65; weight 34 to 41 lbs. per cu. ft.; the working roy ert.iii
:;:te;tccllent; :-lt 1s said to be highly resistant to insgcts?mod
ely s 1 i 2
y so to decay. It is used locally for furniture, interior

construction, sugar boxes, and bo ing;
e ciug.m“ canoés.n at planking; the large trunks

Anatomy of Ocotea rubra: Growth
r 2 rings absent
large, fairly numerous; solitary and in small s:nnmg;lszo ;lgc:?m?:
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long diagonal rows. Thin-walled tyloses abundant. Rays 1 to 4, generally
2 or 3, cells wide and up to 40 cells high; heterogeneous in part; oil cells few
to numerous; some of the pits to vessels exceptionally large and rounded.
Wood parenchyma very coarse-celled, fairly abundant; paratracheal, blunt
aliform and uniting the pore groups diagonally; large oil cells numerous.
Wood fibers septate; walls of medium thickness.

Greenheart, Ocotea Rodiaei (Rob. Schomb.) Mez (= Nec-
tandra Rodiaei Rob. Schomb.), is a large evergreen tree
7§ to 125, rarely up to 150, feet high, with a straight, cylindri-
cal, nonbuttressed trunk sometimes 40 inches in diameter
and free of branches for 5o to 75 feet. It is essentially a
British Guiana tree, although small stands of it have been
discovered along the upper Maratakka River in Surinam.
Reports of its occurrence in other countries are without cor-

roboration. According to the Conservator of Forests of British

Guiana (Official Gazette, Georgetown, July 17, 1926), Green-
heart “occurs in commercial quantities on the north central

‘portion of British Guiana, behind the coastlands, and prin-
cipally in the area drained by the Cuyuni, Essequibo,

Demerara, and Berbice Rivers. In these areas it avoids the
drier and poorer soils, growing largely on the slopes leading

down to the streams. It is also found in the damp ground

near the streams, provided the conditions do not approach
too closely to true swamp, but in such situations the tree is
not so big nor the quality quite so good as on the slopes, nor
are the stands per acre anything like so great as a rule. There
is a very large quantity of this wood remaining in the Colony,
the former workings having been almost all in the vicinity of
the navigable streams, and this large quantity awaits develop-
ment by more modern methods of logging than have been
adopted in the past. . . . The area of forest over which
Greenheart is known to occur is approximately 20,000 square
miles, while strip valuation surveys . . . have disclosed, on
an area of 400 square miles, commencing at six miles from a
port at which steamers up to 16 feet draught can load, a
total stand of 77,000,000 cubic feet of sound mill timber
16 inches and over in diameter at breast height. . . . The
triangle of land having Bartica as its apex, the Essequibo
and Mazaruni Rivers as its sides, and a line drawn from
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Tiboko to Potaro Mouth as its base, a total area of 7.36.0
square miles, is estimated to contain above 300,000,000 cubic

feet of sound merchantable Greenheart timber. . . . On the
average, 19 per cent of the trees are unsound. Hewn logs of
shipping specification are obtainable from 10 mch_es to
2¢ inches square, caliper measure, squares above 21 inches
‘ot being common and generally carrying a somewhat higher
price. Log lengths are usually from 30 to 70 feet.”

Through Bancroft's History of the Guianas the valuable
properties of Greenheart first became known to timber mer-
chants in England in 1769. Trade in the wood gradually
developed until it became one of the foremost industries of
British Guiana. The principal market has been in Europe,
particularly the United Kingdom and, in smaller volumes,
the Netherlands. There has also been a considerable demand
in the West Indies, but almost none in the United States
until recently. The exports to the U.S.A. for the years 1936
and 1937 were, respectively, as follows: hewn and round logs,

105,182 and 105,151 cu. ft.; sawn timber, 7501 and 21,541 3

cu. ft. The total exports during 1937 were 428,801 cu. ft. of
logs and hewed timbers valued at $232,050, and 42,229 cu. ft.
of sawed lumber worth $38,770; total, 471,030 cu. ft., value

§270,820. There is no monopoly of the supply and exports of
Greenheart are accompanied by a Government certificate of

genuineness.

Greenheart is noted for its strength and durability. (For
results of recent tests see Mechanical properties of certain
tropical woods, chiefly from South America, by William Kynoch
and N. A. Norton, Bul. 7, Univ. of Mich. School of Forestry

and Conservation, 1938.) The heartwood varies in color |

from lustrous light to dark olive or blackish, often with

itermingling of lighter and darker areas or irregular striping;

not sharply defined from the thick, lighter-colored sapwood.
Iitgls- very hard, heavy, and strong; sp. gr. (air-dry) 1.06 to
ﬁ' ;h w;:ugh_r 66 to 77 lbs_. per cu. ft. The texture is medium

ne and uniform, the grain straight to roey. The fresh timber
contains from 40 to 50 per cent moisture and requires careful
seasoning, t!wugh it is less refractory than many other heavy
structural timbers because the difference in radial and tan-
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gential shrinkage is exceptionally low, a fact which can
perhaps be attributed to uniformity of texture and the
gelatinous nature of the thick-walled fibers. The principal
uses are in marine construction, especially for piling, piers,
lanking, lock and sluice gates, and heavy timbers in ship-
Euilding. Other uses are bench slats, picket fences, truck
wheel spokes, board walks, paving blocks, and house posts.
It is also employed in the manufacture of fishing rods and
is somewhat confused with the Surinam Groenheart (Tabe-
buia sp.).

Large timbers are slow-burning because of their density.
The high resistance of the heartwood to decay and insect
injury is generally ascribed to the presence of certain alka-
loids, but this has not been definitely determined. For a long
time Greenheart had the reputation of being immune to
marine borers, but experience has shown that it may be
destroyed by certain species of teredo infesting brackish
water, as in the Panama Canal. The Conservator of Forests
of British Guiana (loc. cit.) says: “It can fairly be claimed
that, whilst no timber in salt water is immune from attacks
by teredo, the record of Greenheart is unsurpassed by any
other timber, but it must be borne in mind that this applies
in the tropics to salt water only, not to brackish water, and
Greenheart has most undeservedly been given a reputation
for failing in America in salf water because of a much adver-
tised failure in fresh and brackish water. . . . 1t is seen that
the teredos attacking Greenheart are both fresh and brackish
water species, and are nof the species which ordinarily occur
in salt water, and that they are all tropical species. They
cannot have any effect on Greenheart in salt water in the
tropics, nor in water in temperate regions at all.”

25

Anatomy of Ocatea Rodiaci: Growth rings absent or poorly defined. Pores
medium-sized (mostly 140 to 1gou), fairly numerous; solitary and in small
multiples, evenly distributed. Tyloses present, sometimes sclerotic; vascular
Eits rather large (8 to 114). Rays 1 to 3, mostly 2, cells wide and up to g0 cells

igh; heterogeneous in part, the marginal cells often squire, rarely distincely
upright; no oil cells seen; pits to vessels large, oval to elongated to very large
and rounded, Wood parenchyma coarse-celled, fairly abundant; paratracheal
or blunt aliform, sometimes connecting adjacent pore groups; no oil cells
seen. Wood fibers with very thick, gelatinous walls, Readily distinguishable
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from other dense lauraceous woods of tropical America by the absence of
oil cells.

Miscellaneous species: The following description 1S based upon specimens.
of 35 other American species of Ocofea. Growth rmgs.of ten present, owing to
somewhat denser late wood. Pores small to medium, f_“hﬂ‘ numerous;
solitary and in small multiples, sometimes clustered. Scalariform perforation
plates occasionally present; tyloses common, sclerotic in part in 0. lanata
Mez. Rays 1 to 4, mostly 2, cells wide, ra_rcly over 40, frequently less than
20, cells high; oil cells usually present; pits to vessels large to very ]uge.
Wood parenchyma coarse-celled; paratracheal, sometimes bluntly aliform
or joining adjacent pore Broups; oil cells usually present, sometimes hu:gg
and abundant. Wood fibers commenly septate; walls rather thin to thick
in different species and also in same growth ring,

Persea, with about 60 species of shrubs and small to larg;
trees, is sparingly represented in the Far East, abundantly
in tropical America, with a few extensions into the temperate
sones, There are two species in southern United States, six
in the West Indies, about a dozen in Mexico and Central
America, two in Chile, the rest in tropical South America.
The only important tree is Persea americana Mill. (= P.
gratissima Gaertn. {.), probably native to Mexico and Central
America, but cultivated for centuries there and in other lands
for its pear-shaped table fruit, which is known to Spanish-
speaking people generally as Aguacate and anglicized to
Avocado or Alligator Pear. It grows to a height of 30 to 60
feet, with a trunk 12 to 18 inches thick. The two principal
horticultural types are the West Indian, with smooth,
le_arhcry-skmned fruit, and the Guatemalan, Mexican, or
highland, with rough and warty, thin-skinned fruit, and
leaves exuding an anise-like scent when bruised. The rich,
pink or whitish pulp is eaten raw, usually as a salad with
some dressing to compensate for the mildness of taste. The
seeds are the source of a proprietary oil. The heartwood is
pinkish to light reddish-brown, not sharply demarcated from

the thick, cream-colored or pale brownish sapwood; it is

light in weight, 35 to 40 Ibs. per cu. ft., of medium to coarse

texture, very easy to work, not very durable. The timber has

no special uses and is not commercially important.

Persea Schiedeana Nees (= P. Pitiieri Mez) is & medium-

sized to large forest t i NEEAE
e T%Z fr:: ree growing from Veracruz, Mexico, to

is much like the common Avocado. The
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rather hard, coarse-textured, unattractive wood is of the
general type of the preceding species. It is utilized to a
limited extent locally for interior construction, but is not
resistant to insects and is of little economic value. Another
Central American tree is P. amplifolia Mez & D.Sm. A
flowering specimen collected by the author in northern
Honduras has been identified with that species, but the
Justrous greenish yellow, light and soft wood bears little
resemblance in properties or structure to any other member
of the genus so far as known. It would fit better in Nectandra.
Most attractive of the woods of this genus is the Ecua-
dorean Pacarcar, P. sericea H.B.K., judging from a speci-
men (Yale 24099; Rimbach 161) collected by A. Rimbach
at an elevation of nearly 10,000 feet in the Western Cordillera.
He says that it is a forest tree 65 feet high, with a broad flat
crown and a stout trunk sometimes 40 inches in diameter.
The pale reddish brown wood has a silky golden luster, and
is rather hard, medium-textured, and roe-grained. The
“timber is available in logs 20 feet long and is used locally in
joinery and house construction.

" The only species of Persea supplying commercial timber is
P. lingue Nees, a Chilean tree carled Lingue, Lifie, or Litchi.
Its botanical range extends from Coquimbo to Valparaiso
and Santiago, but it is most abundant in the Provinces of
Malleco, Cautin, and Valdivia, sometimes forming nearly
pure stands. Mature trees are said to have an average height
of 55 to 6o feet with erect trunks attaining a diameter of
40 inches. The bark is an important local source of tannin.
The pale brown heartwood has a golden sheen, is of about
‘the same consistency and uses as Birch (Betula lutea L.), 1s
easy to work, except that it is inclined to be knotty, and
highly esteemed locally for joinery, furniture, and interior
construction.

"There are four species of trees and shrubs native to southern
United States. The Red Bay, Persea borbonia (L.) Spreng.
(= P. carolinensis Née), is usually a small to medium-
sized tree, sometimes up to 7§ feet tall and 36 inches in
diameter, growing mostly near streams and in swamps along
the Atlantic and Gulf coast regions from southern Delaware
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to Florida and eastern Texas, thence nor thwa;'d':' thﬁeugh1
Louisiana to southern Arkansas. 'l_“he he_artwood is ngh,t
red to reddish brown, sometimes with dark s.treak_g;, moder.a
ately hard, medium-textured, and easy to work. .It is used ]
a minor extent for furniture and interior construction and.
formerly in ship-building, but the supply of .large txmberls_«
very limited. The Swamp Bay, P. palustris (Raf.) 'S ,
(= P. pubescens [Pursh.] Sgrg.), is a slep(‘ier tree rar
40 feet high and a foot in diameter, inhabiting Pine-b
swamps, often almost to the exclusion qf f:)t!‘lCI' plants,
the Dismal Swamp in southeastern Virginia to the
glades of Florida and westward along the Gulf to eas
Louisiana; also in the Bahamas. The wood, which is simil
to that of the other species, though less attractively colo
is of no commercial importance. .
The following general description of the woods of Persea
includes several other species not mentioned above. Heart=
wood brown, reddish, or pinkish, the darkest-colored sharply
demarcated from the gray or cream-colored sapwood. Luster
medium to high. Odor and taste absent or not distinctive in
dry specimens. Rather light to moderately heavy; sp. gr. 0.60
to 0.75; weight 37 to 48 lbs. per cu. ft.; texture medium to
Coarse_;_grain straight to irregular; working properties goodj
durability low to fairly high. Of no export possibilities.

Growth rings often distinct, owing to slight differences in density. Pores
mqsl:ly mcdiu_m-sizcd (120 to 1804, occasionally only 704), fairly numerouss:
solitary and in multiples of 2 or 3, sometimes up to 6, pores each, we ;
distributed, T}'los_cs common; scalariform perforation plates with féw sl
several bars sometimes present; vascular pits medium-sized (g to 124). Rays
1o, mostl:.r_ 2 or 3, cells wide and of variable heights up to 50 cells or mors;“(
more or less distinetly heterogeneous; oil cells present; pits to vessels medium-
sized and rounded to large and irregular. Wood parenchyma coarse-cell |
;::la;blc in allmndancg; vasicentri_c, short aliform, and sometimes uni ’
&mcsnss:\;:ra. pores dmgonaily_; oil cells usually present. Wood fibers som

prate; pits very small; walls mostly thin, but sometimes thick in
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ward through Central America and the Andes to f;rgleﬂ tina
‘and Brazil, avoiding the Guianas and thq Amazon hylaea.

There are four species in the West Indies, the best known
being Phoebe montana (Sw.) Gris., \l:sually a small tree b;lt
sometimes up to 65 feet high. Its light-colored, .moderate y
hard, medium-textured timber is used to a minor extent
for interior construction. There are about 25 species in the
region from Mexico to Colombia, some of them sta_tely trees
of scattered occurrence in the forest and supplylng’easll)’
worked timber for rafters, siding, ceiling, and flooring of
houses. The wood is typically light olive-colored, lustrous, of

“medium to coarse texture, and only moderately resistant to
decay.
Tli:e only highly important species is Phoebe porosa (Nees
& Mart.) Mez (= Oreodaphne porosa Nees & Mart.) of
southern Brazil, where it is known as Imbuia or Embuia.
grows in the moist Araucaria forest of Parand and Santa
‘Catharina, mostly at altitudes of 2500 to 4000 feet, and
forms about 20 per cent of the stand. It attains a maximum
‘height of 130 feet and a trunk diameter of about six feet.
Although evergreen, it sheds most of its old leaves as the new
‘ones appear in August to September. On the under side of
the leaves in the axils of the median and certain secondary
veins are little 2-lipped pockets (domatia) which are in-
‘habited by minute insect parasites. The fruits mature in
January and fall to the ground, where they provide mast
for swine.

The Najer Lumber Company, Long Island City, N. Y.,
supplied the following information to the senior author in
1929 (Tropical Woods 18: 19): “This firm is distributing
approximately 200,000 board feet of Imbuia or Brazilian
Walnut annually. The first shipment of importance reached
the United States about 1918 and amounted to 100,000
feet, although occasional small lots had come in mixed sizi
ments before that time. In the States of Parand and Santa
Catha}riga and also in the cities of Sio Paulo and Santos
E:‘E;Jtl‘;lrfs ghe.r?ost important wood for high-grade ﬂo_oring:

‘Lire, interior trim, and fixtures. Exports have been
small in the past as the local demand for the lumber has been

late wood.

Phoebe. There are about 8¢ snec; et

ut 5§ species of shrubs and small to
ey lar-ge_tre?s, some of them in the East Indies and Ma
€ majority in tropical America with a combined ranga ex-

tending from the West Indies and southern Mexico ﬁQuﬁlw -
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i : f Peru an

. in the upper Amazon region ot
large e oo b e s of Poru 2:928)_the
grez. 6 E_lu lly from Ocotea.” 1he

o« ' tura
wenus is “doubtfully separable na ’ £
timber is said to be used locally_ fo_r carpentry and in terlcci:-
construction. The following descrlptlo; (1;' blaseds%r; o‘l;é:i lsl%):ms
; ith (Yale 17860;
men each of P. densiflorum A. C. Smi 78005 V¥
2273), a tree about 6o feet high, and P. Williamsii OI;OC';
Schmidt (Yale 17682; Williams 1766, frorn type tree:-), j;f 3
9o feet; both collected by L. Williams in Peru (see his #oods
of northeastern Peru, p. 162).
" Heartwood olive; not sharply demarcated from the green-
1 yellow sapwood. Luster silky. Odor mildly fragrant; taste
not distinctive. Light and soft to moderately so; texture
medium; grain straight; very easy to work.
wth rmgs absent or poorly defined. Pores medium-sized (160 to 180u),
her few; solitary and in small multiples, well distributed. Tyloses present;
cular pits moderately large (9 to 104). Rays 1 to 3, mostly 2, cells wide
up to 35 cells high; distinctly heterogeneous in part, with single marginal
of upright cells; oil cells few; pits to vessels very large. Wood paren-
yma vasicentric; also blunt-aliform in Pleuratbyrium Williamsii; no oil
seen. Wood fibers septate; with uniformly thin walls in P. densiflorum;

ands of rather thick-walled fibers present in the other species, the thin-
walled cells sometimes resembling parenchyma.

Sassafras, with a single species, S. albidum (Nutt.)
Nees (= S, officinale Nees & Eberm. = §. Sassafras Kart. = §.
variifolium Kuntze), is of general distribution throughout the
castern half of the United States and southern Ontario,
Canada. Throughout much of its range it varies in size from
G ;tl;e mo;jl than a Emoked shrub to a slender tree less than
sized (120 to 1704), occasionally larger (up tg 3 : #40 teet tall; at its best on rich well-drained soil it attains a
occurting singly and in st mu]ﬁp{c’f’ e fo]:'me df::'fl;uﬁﬁ!yp:rfu:‘m ;!_;g:ght of 75 to go feet and a trunk diameter of 2 to 5 feet;

ebe mexicana Meissn.); vascular f the branches are _Short, stout, and more or less contorted.
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equal to the supply. The logs are ship Ped et

z:i?:uctitigs where they are sawed by frame Sl f
capacity. Lumber is not carried in stock, bem
I direct from the saw to purchasers who select the
gy have them cut to order. An American band
: Barras, Santa Catharina, operating in Parand Pine,
lates about a million feet of Imbuia a year. This
shipped by rail about 200 miles to San Franci ~:‘¥
small open harbor, and lightered to vessels beyond thy
in the open sea. Coffee is the only other commo
and sailings are very irregular.” According to Kar|
(Trapical Woods 5:3), Imbuia can be selected fo
match any kind of Walnut and “is today pra
only wood obtainable in large planks so mueh'
heavy carved work, such as table trusses and chair

The following description applies particularly to
Heartwood yellowish or olive to chocolate-brown, eit
plain or beautifully variegated and figured. Luster mediv
Has spicy resinous scent and taste, losing most of it in dry
Moderately hard and heavy; sp. gr. (air-dry) o.70 to o/
weight 43 to 47 Ibs. per cu. ft.; rather fine-textured; e
to work, taking a high polish, holds its place well wh
manufactured, and is durable. The fine dust arising in sa
Is Irritating to some workmen and may cause dermatitis,
though tolerapce is usually developed. (See Public bealth
re;;art): [Washington, D. € 46:33:1938_194_2; Aug. 14
1931, b

Growth rings usually distinet, owing to denser late wood. Pores mediat

R i 8 : S
wp 0 3o, gencrlly e han 26, hsg?.{ij ::ﬁt:i & ;[;_hehleaves are entire, 3-lobed, or mitten-shaped. All parts
o cells present; pits to vessels medium-sized and .o ol oy, e are aromatic, and the bark of the roots is the
woet:f Pﬂrmch."l;:ﬂ rather sparingly vasicmnic-;ar.ﬁ:?lsmﬁﬁ? ';ﬂ msds s LR Sescafins os £ soonti o
. ¥ Septate; those | . PR : flav raArious droductes L ; -
[ ]SF;?“ differ mostly i::l:l:;trcama‘:i’tt? Ckhgelaumus walls; i uﬂzi_e:a;;z“: Emd'ugts’ thecl sm?ul e 5 R
. : ocal tendenc: x 5 3 3 some have more parenchym: ; i ~2 alt 4 common article o
) : :ml.enaes to be vasicentric-confluent; scalarife P ocal commerce and are

used in making Sassafras tea. a beverage wi ed
:-n T 1 - 3 . i : 2 . ; Wltll i

fe_dtmna_l_ virtues, particularly as a spring tonic, Theri:i?:ter
©" these industries is in the southern states where the tree

l Pleurothyﬁum, with about a dozen species of I
& L—e
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velo
ften takes possession of abandoned ﬁeLdS a?ld d;n:raﬁl. g
akes SHESS1 s . as e e
G.te?‘ ading root system. The wood has t & dl?:-t-.f
Blceeprear veh (Fraxinus) or Chestnut (l(;‘a:trmea) and o
i ive furniture, boxes, and "

extent in inexpens : |
4 on farms for posts, fence rails, and

)
4 4

pearance of A
used to a limited
slack cooperage, an

cindling. |
L“}-Ie];r%wood pale brown, deepening to dull orange-brown

e from the thin
upon exposure; not Very sharply de:.narcat.?d b
S A eanwennd, Tuster medium. With characteristic
vellowish white sapwood. Lus 2d V e 5
but mild scent and taste. Light, fairly soft, brittle; sp. 5
(air-dry) about 0.52; weight 33 lbs. per cu. ft.; texture
coarse; grain straight; very easy to season and to work,.holgllg
its place well when manufactureds is rather highly resistant
to insects and decay.

Wood ring-porous. Early wood pores visible, in rather wide, lo_osc bandf‘
late wood pores small to minute, thick-walled, fairly numerous, solitary orin
small multiples, well distributed. Vessels mostly with simple perforations;
scalariform plates with a few coarse bars sometimes present in smallest
vessels; tyloses abundant; vascular pits medium-sized to large (7 to T4y
mostly 9 to 114). Rays 1 to 4, mostly 2 or 3, cells wide and up to 40 cells
high; more or less distinctly heterogeneous; large oil cells common; pits to:
vessels large, rounded to much elongated. Wood parenchyma fairly abun-8

dant, p_ar:lrrachr::d and more or less confluent in late wood; oil cells present
Wood fibers thin-walled.

_ Umbellularia californica (H. & A.) Nutt., the only species,
is @ pungently aromatic tree common along water courses in
southwestern Oregon, where it is generally known as Myrtle‘i
and soqrhward through the mountains of western Californiﬁ;
wbere its usual name is Laurel. On rich soils in the Coost
Ef:rl:r\yl'allley (05 Oregon it forms dense stands in association

Ath Viaple (Acer macrophy, urs 1 i
e height g ma;i opfi_; Z:'um_ I ursh.),_ sometimes atta:nf_-;
ing a § 75 teet, with a straight bole 3 to 6 feet
in diameter, Open-grown trees usually have a short stout

trunk divi : > o1 i :
divided near the ground into several coarse, diverging

stems forming a broad
: rming ad, round-to
California it is much ; pped_ Sl

£ new leaves appear throughout
i sctson and some of the leaves persst for 5 0F 8
" n the leaves and green bark are crushed they gW&
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a volatile oil as pungent as camphor. The timber is of excel-
lent quality and is locally important for making furniture.
Burls and gnarly trunks are sliced into veneers for cabinet-
work, generally under the name of Oregon Myrtle. Lumber-
men say that the light color of the wood can be darkened by
_Flacin'g the fresh logs in water and leaving them submerged
or a long time, producing the so-called Black Myrtle so
highly esteemed for furniture and interior trim.

Heartwood yellowish brown or olive, often variegated;
not sharply demarcated from the very thick pale brownish

sapwood. Luster medium. With mild scent and taste when

fresh. Of medium density, hard, and strong; sp. gr. (air-dry)
0.55 to 0.66; weight 34 to 41 lbs. per cu. ft.; texture medium;

grain straight to wavy or contorted; very easy to work,

finishing very smoothly, holds its place well when manu-

factured; heartwood durable.

Growth rings distinct. Pores thick-walled, medium-sized (100 to 1604),

‘not very numerous; solitary and in multiples of 2 to 5, well distributed.

Vascular pits medium-sized, occasionally small (7 to gu). Rays 1 to 3, mostly
2, cells wide and up to 40, usually less than 20, cells high; more or less
distinctly heterogeneous; oil cells commonly present; pits to vesscls moder-
ately large, rounded. Wood parenchyma rather abundant; vasicentric,
occasionally joining a few pores diagonally; oil cells sometimes present.
Wood fibers septate in part; thick-walled in narrow band in outer late wood,
elsewhere with medium walls.

THE YALE WOOD COLLECTIONS
Accessions

At the end of the calendar year 1941 the total number of
catalogued wood samples iny the Yale wood colle:_:ugu.}
amounted to 40,317, representing 11,729 named spef(:iles'o
2788 genera of 230 families. There were 881 accessions B:IT\:E
the year. The largest single contribution was fm;- il
(378), collected by Mr. B. A. Krukoff of the New ;
Botanical Garden. The sources of all the wood samples
received are as follows: ik Sas

Argentina: Mr. W. J. Hutchinson, New York Cl'q'ﬁ o

Australia: Mr. H. E. Dadswell, Council for Scientiic an
Industrial Research, South Melbourne.
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i \ z ew York Botanical Gard

Bolizia: Mr. B. 31 P:;:ll:]ogf;. II:TIatural History, Chicago.
thrmlgh“the Field 11 uh. e T Botunico, Kioiea

B‘f“”_‘"}rg;ra :id;e?u::: of Nagural History, Chicago; Mra -
{s‘nell.nlriutchinsun, New York City; Mr. BI? Ifikaﬁ;‘ New &
York Botanical Garden; Servico l?loresytalg CI'O e Janeiro.

Chile: Mr. W. J. Hutchinson, I\'gw York City.

Cuba: Rev. Brother Ledn, Colegio de La Salle, Havana.

British Honduras: Mr. ] B. Kmlo_ch, Belize. !

Yava (D. E. 1.); Mr. W. ]. Hutchinson, New York City.

Mexico: Mr. W. D. Durland, New Orleans, Lal -

New Zealand: Mr. W. J. Hutchinson, New York City.

Paraguay: Mr. W. J. Hutchinson, New York City.

Tasmania: Mr. W. ]. Hutchinson, New York City.

U. §. A: Mr. Bess, Midland City, Ala.; Mol 58
Buchanan, Athens, Ga.; Prof. R. A. Cockrell, Berkeley,
Calif.; Dr. Ray Dawson, Columbia, Mo., Prof. Emanuel
Fritz, Berkeley, Calif.; Dr. A. H, Graves, Brooklyn Botanici
Garden; Prof. R. W. Hess and Prof. H. J. Lutz, New Haveng
Conn.; Mr, Henry W. Hicock, Cheshire, Conn.; Mr. M. RS
Jacobs, New Haven, Conn.; Dr. M. T. Record, Storrs, Connug
Mr. J. 8. Stearns, Washington, D. C.; Mr. H. D. Tiemann;
Madison, Wis.; Dr. Irma E. Webber, Riverside, Calif. J

Virgin Islands: Prof. R, H. Woodworth, Bennington, V..

Sections for Microscopic Study

During 1941 there were added to the slide collections,
cross, radial, and tangential sections of 323 specimens repre=
senting 93 named species and 6 genera, making a totai,

19,313 slides of 10,066 specimens of 6 na
26co genera, and 217 families, 479 hamed (EEUE

ﬁ Specimens Distributed
There were distributed durin

mens, mostly for use in conn

PrOJects now under way or in

C'TO the American Museum
i

ty, 1006 sampless
Anacardiaceae (23), Auted

g the year 1087 wood spee
ection with specific scientific
preparation, 5
of Natural History, New York
A ceae (14), Amygdalaceae (6);

nonaceae (6), Apocynaceae (1), Aqui=
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foliaceae (4), Betulaceae (10), Bignoniaceae (5), Bombacaceae
(7), Boraginaceae (2), Burseraceae (21), Cactaceae (2),
Capparidaceae (1), Caprifoliaceae (4), Celastraceae (4),
Combretaceae (20), Cornaceae (9), Corylaceae (8), Cupres-
saceae (17), Dipterocarpaceae (241), Ebenaceae (15), Erica-
ceae (8), Euphorbiaceae (10), Fagaceae (68), Gonystylaceae
(6), Guttiferae (6), Hamamelidaceae (10), Hippocastanaceae
(2), Juglandaceae (13), Koeberliniaceae (2), Lauraceae (18),
Leguminosae (41), Leitneriaceae (2), Liliaceae (3), Logania-
ceae (1), Lythraceae (1), Magnoliaceae (10), Malvaceae (1),
‘Meliaceae (21), Moraceae (16), Myricaceae (8), Myristicaceae
(6); Myrtaceae (5), Nyctaginaceae (1), Nyssaceae (5), Ochna-
ceae (8), Olacaceae (9), Oleaceae (16), Palmaceae (1),
Pinaceae (60), Platanaceae (6), Podocarpaceae (1), Polygo-
naceae (13), Rhamnaceae (25), Rhizophoraceae (2), Rosaceae
(21), Rubiaceae (7), Rutaceae (14), Salicaceae (19), Sapinda-
ceae (18), Sapotaceae (18), Simarubaceae (5), Sterculiaceae (1),
Styracaceae (3), Symplocaceae (3), Taxaceae (2), Taxodiaceae
(4); Theaceae (4), Thymelaeaceae (1), Tiliaceae (2), Ulmaceae
13), Zygophyllaceae (7). .

( '3"I)70 P-);g"EPI.YW. Bailc;, Harvard Biological Laboratories, 36
samples: Anonaceae (21), Eupomatiaceae (1), Flacourtiaceae
(5), Hamamelidaceae (1), Magnoliaceae (2), Monimiaceae
(1), Simarubaceae (4), Winteraceae (1).

To Mr. George F. Beck, Ellensburg, Wash., 3 samples:
Cupressaceae (2), Pinaceae (1). _ :

To Prof. E. S. Harrar, Durham, N. C., 28 samples: Bigno-
niaceae (1), Campanulaceae (1), Compositae (1), ]_Elbenacua)e
(1), Euphorbiaceae (3), Flacourtiaceae (1), Gu;vfer;f 19’
Leguminosae (9), Melastomaceae (1), Moraceae (1), Rubia-
ceae (1), Rutaceae (1), Simarubaceae (1), Sterculiaceae (2),
Vet B 4, roko, New T e Dy
sampl ecies of 2 genera of Leguminosac.

S PR, Mauegel, Cincinnat, Ohio, § samples of
4 species of Podocarpus.
[.eTO -Ml'. J.‘ 15 Steal’ns,

itneria floridana. : P rim L, _

To Dr:ﬂOSwald Tippo, University of ilingis, 1 sample of
Rhboiptelea. '

Washington, D C., 1 sample of
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CURRENT LITERATURE

Wood structure of Thuja occidentalis. By M. W. Banyon.
Botanical Gazette 103: 2: 295-309; 43 figs.; December 1941.
“Srudies of samples from different parts of the tree, from

crees of different sizes, and, in the case of roots, from roots

growing under different environmental conditions, revealed
much variation in the structure of the secondary xylem. Some
features usually recognized as variable, namely, size of
tracheids, number and size of crossing-field pits, height and
distribution of rays, and height and width of ray cells, were
found to vary widely; but in some cases definite trends were
recognizable in different parts of the tree. Other characters
more generally regarded as diagnostic, such as the arra

ment of the intertracheary pits on the radial walls of tracheids,
the degree of development of the torus, the presence or
absence of crassulae, the size and shape of the apertures in
the crossing-field pits, and the thickness of the walls of ray
and wood parenchyma cells, also varied greatly, often within
the same piece of wood. In view of such variability itis obvious
that caution must be exercised in the selection of diagnostic
characters for the identification of woods."—Author's

SUMmary.

The Caribbean Forester. Pub. quarterly by the Tropical
For. Exp. Sta., U. S. Forest Service, Rio Piedras, Puerto
Rico. Vol. II1: 1: 1—4§; October 1941.

CoNTENTS

La conservacién de los recursos naturales (pp. 1-10), by Manuel A.
Gonzilez Vale.
Reproductive cycles in plants (pp. 11-24), by William Seifriz.

Notes on pure teak plantations in Trinidad (pp. 25-28), by R. L, Brooks,
Classification des essences forestiéres de la Martinique d’aprés leur
utilisation (pp. 29-31), by H. Stehlé, J
Plan d’aménagement et d’exploitation rationnelle de la forét Martini-

quaise (pp. 32-38), by H. Stehlé
An islander looks at the mainland (pp. 39-41), by C. Swabey. _
Notes on some forest insects found in Pinus occidentalis Swartz near
Jarabacoa, Dominican Republic (pp. 42-45), by Donald Del.con.

{
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Acrocomia—Preliminary paper. By L. H. BaiLey. Gentes
Herbarium (Ithaca, N. Y.), vol. 4, fasc. 12, Sept. 1941.

This is the first attempt at a comprehensive treatment of
the genus Acrocomia Mart. since Beccari’s résumé in the
Palms of Cuba (1912) in which 15 species were listed. With
nine new species, mostly Antillean, added by Prof. Bailey,
the number is brought to twenty five, for which he furnishes
a useful key, based as far as possible on characters of fruit and
innae, the only parts of 4erocomia ordinarily taken by col-
ectors, but also of spathe, rachis of leaf, and, for its main
division, on characters of the stem, the lack of persistence of
spines and remains of leaf bases. New species described and
figured are 4. panamensis, A. ierensis (Trinidad), 4. belizensis,
A. hospes (of unknown origin, planted in Florida), 4. karu-
kerana (Guadeloupe), 4. quisqueyana (Haiti), 4. pilosa Leén
(Cuba), 4. subinermis Ledn (Cuba), and A. armentalis (Mo-
rales) Bailey, new comb. (=4. crispa Baker ex Becc.).
A. fusiformis (Swartz) Sweet, which has not been described
since its original brief diagnosis (as Cocos) by Swartz in 1797,
is redescribed on the basis of new collections from Jamaica.
The only recent South American accession to the genus 1s
Acrocomia chunta Covas & Ragonese in Revista Argentina
de Agronomia, March 1941. Our knowledge of 4. sclerocarpa
Mart. (1827) remains as unsatisfactory as ever and may,
according to Prof. Bailey, represent a mixture of Aerocomia
and Astrocaryum. A. Wallaceana (Drude) Becc. 1s also im-
perfectly known, while 4. /asiosp: ha Mart. seems to be based
only on a wooly spathe in Herb. Paris—B. E. DAHLGREN,

Field Museum.

Supplemen notes on the American species of Erythrina.
gl; B. A.ta}gwgorr-. American Journ. Botany 28: 8: 683~
691; 2 plates; October 1941.

“Considerable progress has bcen mad ently in
chemic]:lnang pmi-ag?;gicsl%ﬁﬁ;ﬁ of .the-al-k?loi_;is -d_ern_red
from seeds of various species Of Eryberini. « = & o3 = o
with this continuous in terﬁtmEfy!b‘lM aikﬁ?iidsé :nﬂﬁlﬁ
of specimens have been raoelveﬂ fqt’; ldl!-‘n v'ﬁ::ul y knowa
extend our knowledge of certain Species prev -~ kne
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from incomplete material. Extensions of ranges are here noted

for a number of species, and one species [E. guatemalensis

Krukoff] is described as new.”

El cocotero (Cocos nucifera L.). By M, Acosta Soifs, Pub.

by Instituto de Ciencias Naturales, Quito, Ecuador,

August 1941. Pp. 18; 8 x 11; 18 text figs.
An interesting account, with summaries in English and

German, of the Coconut Palm with particular reference to

the Province of Esmeraldas. The work is divided into three
parts, the first dealing with the problems and methods of:
cultivation, the second with the commercial products and
local uses of the tree, the third with the desirability of encour-
aging the planting of new groves.

O licuriseiro (Cocos coronafa Mart.) e suas possibilidadt_i.s na
economia brasileira. By Grecorio Bonpar. Bol. No. 2,
Instituto Central de Fomento Economico da Bahia, June
1938. Pp. 18.

A brief account of the botany and economic importance of
the Brazilian palm Syagrus coronata (Mart.) Becc. Formerly
esteemed mainly for its small fruits, a source of fodder for
goats and cattle, and its kernels for oil, this palm has recently
come into prominence as the source of the wax marketed under
the name of Quricury—a misnomer, since in Bahia whence
the wax emanates, the palm is commonly called Licury
while the Ouricury is a palm of the Amazon region, namely’
Scheelea Martiana, well known for the use of its fruits fo';
smoking rubber—B. E. Danvcoren, Field Museum.

Palmeirizs na Bahia genero Cocos. By GreGorio BonpAR.
Egsl II}o 4, Inst. Centr. Fom. Econ. da Bahia, 1939. Pp. 19;
The author deals with three previously described palms of

the genus Cacos in the State of Bahia, namely, C. coronata

Mart,, C. botryophora Mart., and C. schizopbylla Mart., and

describes and illustrates three new ones discovered by him-

Bondar. The authorr, GHase Ronday, gun Qelbre )

rejects Beccari's generally accepted

¥
i
3
»
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treatment of Cocos under which his new species would be
relegated to the genus Syagrus Mart.

Both Cocos vagans and C. Matafome are said to be of local
economic importance. The leaves serve as fodder for cattle
and yield material for hats and similar articles, the fruits

serve as food for domestic animals and, at least at times of

scarcity, for man also, as indicated by the vernacular name
Matafome. The kernels of both species are employed as a
source of oil. The leaves of C. vagans have a sparse coating of
wax.—B. E. DauLcren, Field Museum.

Importancia economica das palmeiras nativas do genero
Cocos nas zonas seccas do interior bahiano. By Grecorio
Boxnpar. Bol. No. 5, Inst. Centr. Fom. Econ. da Babhia,
1939. Pp. 16; 5 plates.

An account of the climate, geology, soil, and economy of
the Municipio of Sta. Therezinha, a typical, fairly well-
inhabited section of the dry region in the interior of : the‘S't.ate
of Bahia, where two species of native palms, Licuriseiro,
Cocos coronata Mart., and Ariri, C. v?g:;{ Bondar, furnish

inhabitants a la roportion of their sustenance, as
$§l Ian:l food for .dommrggépan?r?iala.—li. E. DanLGREN, Field

Museum.

almeiras B ; . No. 6
Palmeiras da Bahia. By GREGORIO Boxpar. Bol s

Inst. Centr. Fom. Econ. da Bahia, 1939. Pp.f 3;; li pla-;e]:r;

A continuation of the author’s accounts ol bajia palms
of th?léelnu's' Cocos and others, with description of a tﬂev}
species. C. Romanzofiana Cham., abundant in the _son:l A?
Brazil, and extending into Ur'u_'guafys ?al_’gﬁ.‘-lh?fa e;l:c ; a;
gentina, has not been known fo oceur i ia, excep

planted, but is found to exist j;-l}er_e- in considerable numbers,

attaining the northern ﬁmlt uf&z;mg; onﬂthia Eeﬁ%tzwb:;k (o;'{

: atas, A hew species Intermeruazs St .
Portoana 'Bondsﬂ;' (m@bsﬂy L s in;
species of Cocos described | . RN nus
tg'ethé generally accepted Beccal Thﬁﬁthm;fﬁoﬁﬁe‘ E:duc;
would be placed in Syagrus Mart- 2R &5 3

e author, this one, according

0_;:- A !:j i ;
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Cocos picraphylla Barb. Rodr., the Pati of Bahia (en'oneou&lgf

placed by Barb. Rodr. in the section Acuma) to synonymy
in favor of C. botryophora Mart. (undoubtedly that of 1826,
which Beccari, excluding parts of the original description;
reduced to the rank of a variety of his Arecastrum Roman- R
zoffanum [Cham.] Becc.). .
“The remainder of the issue deals with the three species of --
Diplothemium found in Bahia: D. caudescens Marts O S
littorale Mart., and D. campestre Mart. There are good illustra-
tions of the first-named and of its fruit.—B. E. Dmmﬂ, {

Field Museum.

Palmeitas do genero Cocos e descripcao de duas especies
novas. By Grecorio BONDAR. Bol. No. ¢, Inst. Centr.
Fom. Econ. da Bahia, 1941. Pp. §4; 13 plates. :
The author passes in review briefly the results of the work

of botanists who are responsible for our present-day knowledge

of the Cocos palms of Brazil, viz.; Martius, Drude, Barbosa

Rodrigues, and finally Beccari, whose universally accepted

subdivision of the genus he rejects almost in fofo. His reason

for refusing to recognize Beccari’s genera Arecastrum,
Barbosa, Butia, Syagrus, etc., is his conviction that they
produce an entirely artificial segregation, since the characters
on which they are based are not the ones most indicative of
true relationships. For the same reason he rejects the Ariku-
riroba of Barbosa Rodrigues. Since Drude’s once very useful
key to the species of Cocos is no longer adequate and the
subsequent more extensive one of Barb. Rodr. is too confusing
for practical use, Bondar presents a new key, covering, how-
ever, only thirteen species actually known by him from S.
Paulo, Espirito Santo, and Bahia.

A few pages and excellent illustrations are given to the Coco
de Quarta of Espirito Santo, Cocos picrophylia Barb. Rodt..
syn. C. Martiana Drude, which Beccari erroneously assigned
to C. botryophora Mart. (1826), in its turn reduced bylmnﬁ‘ﬁ
a variety of C. Romanzoffiana. With his knowledgie'of@i?m: A
Phylla and of C. botryophora which Bondar finds to be a per-
fectly legitimate species exactly as described ],:|r Mar us,
author clears up one of the most perplexing puzzles of B
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cari’s synonymy, his disposition of C. botryophora Mart. of
1826, that of the Palm. Orbign. (1847) still being in doubt.
Coco de Vaqueiro, Cocos campestris Mart., not hitherto
recorded from Bahia, was found growing in the Municipio of
Contendas in the neighborhood of Serra do Sincora. Note-
worthy among Cocos palms for its cespitose habit, this species

responds with new basal lateral shoots to the inroads of

cattle and fire, and is one of the relatively few palms that
may be propagated easily by offshoots.

'Fwa new species are described: Cocos Getuliana Bondar
(pp- 35-43, f. 7-9) and Cocos Ruschiana Bondar. The former,
dedicated to President Getulio Vargas, is a tall-stemmed palm
of the section Langsdorfia Mart. It is closely related to C.
macrocarpa Barb. Rodr., but taller, with longer leaves, greater
sranches in the spadix, more numerous and much
ngate, elliptical fruit with endocarp marked by

longitudinal ridges, a unique character among
palms. The sheath of the leaf-stem produces an
ce of the fiber known as “piassava.” Source, Munici-
ateus, State of Es.pi‘rita-.-.smfo. v )
na Bondar (pp. 4649, f. 10-13) is a cespitose
zed b sif:ﬁgeﬁfs—t:m?s with a bulbous base
iven off. Trunks and petioles are

fruit has ruminate albumen. It is an
“readily propagated by offsets or seed,
rtant also for oil production. Collected

(Bondar) at_Colatina, State of Espirito Santo—B. E.

L so eavifracacées. By CHARLES
POIWO"“"-_’;""" : 5::‘:]35' £xeAU. Bull. Soc. Bot. France 86:




-
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Secagem da madeira em estufa. By FRrEDERICO AEM“"'-“?S
eBRgOTERO. Bol. 27, Inst. Pesquisas Techn. de Sdo Paulo,
Brazil, July 1941. Pp. 475 7 X 10%; 20 text ﬁgs.,-x pl. )
A treatise on the principles and practices of kiln-drying

lumber. It includes a table listing 94 species grown in B
and giving for each wood the specific gravity at 15 per cent
oisture and the ratios of radial, tangential, and volumetric

shrinkage.

Les Lacistémacées des Andes et des régions avoisinantes.
By Cuaries Baeunt. Candollea (Geneva) 8: 35—46; April
1G40. :
This paper deals with two species of Lozania and nine of

Lacistema, three of the latter being new. The author proposes

a new basis for separating the species of the section Eulacis-

tema into two nearly equal groups which coincide with geo-

graphical divisions, particularly in the Guianas, Brazil, and

Paraguay.

Revision des Violacées péruviennes. By CrarLes BAEHNT
and R. WeiseL. Candollea 8: 1g0—222; May 1941,

The 53 Peruvian species of Violaceae treated here are of
11 genera, namely, Rinorea (8), Rinoreocarpus (1), Glocosper=
mum (2), Paypayrola (1), Ampbirrox (4), Hybantbus (5),
Corynostylis (1), Anchietea (4), Noisettia (1), Leonia (2), and
Viola (24).

El pehuen, araucaria o pino del Neuquén en la Argentina.
By Joaquin L. Avronso. Reprinted from Ingeniera Agro-
nér?:rca 3: 14; May-June 1941. Pp. 14; 8 x 11243 ill.

This is a valuable contribution to the knowledge of Arau-
caria araucana (Mol.) Koch ( = A4. imbricata R. and P.), a
very large subantarctic tree of limited natural distribution,
but widely planted for ornamental purposes. All aspects of
the subject are covered and fully illustrated.

Stem anatomy and phylogeny of the Rhoipteleaceae. By

Caru L. WituNer. dm. Journ. Botany 28: 10: 872-878
2 plates; December 1941. 7 ny 28: 10: 872-873;

[
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“The family Rhoipteleaceae, from southwestern China
and Tonking, was described by Handel-Mazzetti in 1932.
At that time Handel-Mazzetti suggested that the family
might belong to the Urticales or to the Juglandales. Wettstein
('1935) includes the family in the Urticales, as do Engler and
Diels (1936). Tang (1932) believes, on the basis of the
anatomy of the wood, that the Rhoipteleaceae are more
closely similar to the Ulmaceae than they are to the Juglanda-
ceae. On the other hand, Tippo (1938) says, ‘The fact that the
perforation plates are exclusively scalariform and that the
vessel elements are so long makes it obvious that this family
does not belong in the Urticales.” He makes, however, no
phylogenetic placement of the family. Accordingly, the pur-
pose of the present study was to investigate more fully the
stem anatomy of the Rhoipteleaceae with the hope that
such a study might aid in determining the phylogenetic
position of the family.”

The author also considers the external morphology and the
anatomy of the bark and concludes that Rhoiptelea should
be considered a primitive member of the Juglandaceae.

Studies of Pacific island plants. I. By A. C. Swarn, Bull.

Torrey Bot. Club 68: 6: 397-4963 June 1941.

“This paper [which deals with My‘f’:ﬁm} is the first of a
series in which it is proposed to discuss new and note-
worthy plants from the Pacific area and to revise limited
groups of plants as occasion rises. The geographic area
under consideration includes the Polynesian, Micronesian,
and Melanesian groups, although the Solomon Islands, being
floristically so intimately related to New Guinea, may as a
rule be excluded from treatment in this series. There l;re
descriptive accounts of eight species of Myrisiica and & b:g
for their determination. Myristica Guillauminiana s descri
as new.

Cinchona cultivation and the production of t:f‘g:m;_:: t‘?{
Philippines. By JoagQuiN MaraNON an . M!:. ila) 8
Bawtegrr, U, of P. Nat. and App. Seci. Bull. (Nanie) =
2: 111-142; 2§ plates; March 1941
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started in 1912 when the Bureau _of Forestry 1ntredu¢ed,
this plant in Baguio, Mountain Province. In 1927 tth project
was transferred from Baguio to Mindanao. A station was
first established at Impalutao, Bukidnon, but when this was
found to be unsuited for large-scale cultivation, a new site

2t Kaatoan was selected. The plantings used are Cinchona

succirubra, C. Ledgeriana, ‘C. hybrida, “C. officinalis,’ and a
collection of seedling variations from C. suceirubra. Dctaalq&
instructions on methods of planting which have been found
successful in Bukidnon are given and some important disease
problems are discussed.

“The production of totaquina in the Philippinesswas
started in June 1936 at the experimental pilot plant of the
Bureau of Science. The totaquina prepared from three species
of Philippine-grown Cinchona conforms in composition with
the requirements set forth for this product by the Malaria
Commission of the League of Nations. Studies made on' the
therapeutic efficacy of Philippine totaquina have shown that
the product compares favorably with quinine. No untoward
effects have been observed following its administration.”—
Authbors' summary.

Timber tests. Merewan jangkang (Hopea nervosa King).
By A. V. Tuomas. Malayan Forester 10: 3: 106-110; July
1941,

“The timber of Hopea nervosa is not likely to be of com-
mercial importance as the trees are usually comparatively
small and of very scattered occurrence. Moreover, larger
trees, where found, are usually hollow, The timber, however,
could quite safely be sold for the same purposes as that of
Hopea sulcata, which appears to be much more abundant.
The results of these tests indicate that Merawan Jangkaﬂg
is somewhat stronger in all respects than Hopea sulcata, but
as the weight per cubic foot of random samples of the latter
timber was less than that of random samples of Merawan

{lingkang (at the same moisture content), it is possible that

TROPICAL WOODS No. 69
«The cultivation of Cinchona in the Philippines was ‘

¢ test material of either one or other of the species was not
typical of the general quality of the species. The Merawan
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Jangkang from the five logs cut up for these tests was only
slightly attacked by borers and in narrow widths it would
make a good flooring timber. It is undoubtedly suitable for
all purposes for which Merawan Meranti was recommended.”

Timber tests. Resak daun runching and resak mempening,
Vatica cuspidata (Ridl.) Sym. and V. Stapfiana (King) V. SL.
By E. S. WaLker. Malayan Forester 10: 4: 150-155;
October 1941.

“The results of these mechanical tests indicate that in
most properties Vatica cuspidata is intermediate between the
weaker forms of Balau and Damas Laut Merak. It is distinctly
weaker than Balau of equivalent weight and very much less
istant to shock. There is also a marked inability to support
ter initial failure in bending, denoting lack of tough-
ness. The results for 7. Stapfiana indicate a similarity in
strength properties to Merbau. It is not as tough as that
timber but it is very much better in this respect than the
er timber of V. cuspidata; the ability to support loads
after failure was a marked feature. The similarity between
V. Stﬂ;jﬁam and Merbau is, of course, in strength properties
only; the natomical features are very different, The m:nber
of V. cuspidata can safely be used for heavy constructional

urposes, but it is likely to check badly unless carefully sea-
soned. It is probably as durable as most forms of Balau but

e B T e e of V. Stapfiana is suitable for
it is not as strong. The timber of /. S‘“Pﬁ Mg 15 SUEIDS 8
medium-heavy constructional purposes, being equivalent in

Loth properties to, and at least as durable as, the light or
fni?i?gi.};ﬁgyﬂ% >os. but the small size of the tree limits
eavy e itable for house-posts and, with

its uses. Both )¢ : i R i
other species of Resak, are pop lar for that purpose with the
rural Malay population.™ _

08 Forester 0 4+ 145-149; October 1941.
W“‘KER;"_ SR *g::u:;ﬂl*éﬂ:z{ and untreated
An account of tests SHRSC T tack at Port Swettenham,

situations. “The
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the timbers tested had any appreciable natural resistance

to marine borer attack at Port Swettenham. Seven pieces of

¢ by ¢ in. timber were serviceable for about three years,
Willian (Eusideroxylon Zwageri, from Borneo] gave the best
cesults. but there was very little to choose between this
species and G reenheart ]Orofm ROdiaef) from Bl’itiSh Guiaha]i:
Keledang, Kemalau, and Merbau; Kulim and Tempinis
lasted almost equally well. Billian and Greenheart have a
wide reputation for resistance to marine borers; the remaining
five are Malayan timbers, but only one, Merbau [Intsial, is
available on the market in large quantities.”

The principles of log manufacture, together with notes on
some of the useful timber trees of the Gold Coast. By
I. C. Rowney. Bull. No. 1, G. C. Forestry Department,
Accra, 1g41. Pp. 16; 6 x 10; 8 plates.

“The object of this pamphlet is to give producers and ex-
porters from this country a few hints on the manufacture of
logs in order that quality may be improved. This will result
in increased financial returns. It has been thought advisable
to add short notes on a number of Gold Coast timbers in
addition to Mahogany [Kkaya] and Odum [Chlorophora
excelsal.

“The Gold Coast up to the present time has suffered from
what may be termed a Mahogany-Odum complex, not only
on the export market but on the local market also. It is,
therefore, hoped that these notes will induce producers to
get into touch with consumers in an endeavor to increase the
number of saleable species. This will be to the former’s ad-
vantage, since it will permit them to work a greater number of
trees on the same area, thereby reducing overhead expenses.
One word of warning, however, is necessary. It is essential
that logs of any new timber introduced to the market, e;'rglg- -
cially the export market, should be first class in every way. To
attempt to sell inferior logs will kill any trade before it has

properly started and will from the commencement depress
the selling price,” '
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Gold Coast timbers. By R. C. MarsuaiL. Government
Prmte'r, Accra, 1941. Pp. §7; 514 x 814. Price 1s. 6d.
Contains descriptions of 43 kinds of Gold Coast trees with

reference to their size, distribution and frequency, and the

properties and uses of the timber. The local and trade names
are correlated with the scientific, and there is a table of den-
sities and a summary of the local uses of the woods.

The story of wattle (or mimosa), the world’s modern tanning
material. By S. G. SuurrLeworts. Sci. Bull. No. 168,
Dept. Agr. and Forestry, Pretoria, South Africa, 1941.
Pp. 28; 7 x 934; 7 figs. Price 3d.

“The most modern and scientific development has been
the selection and growth of a tanning material specially for

the requirements of the tanner, cultivated and developed with
the sole purpose of supplying the tanner with a raw material
most suited to his special requirements.

“This modern development has brought about the cultiva-
tion of Wattle in South Africa, which has been selected as

one of the richest in tannin, the tree reaching maturity in

about eight years and yielding per acre from three to six tons
of air-dry bark of approximately 3§ per cent tannin content.
According to the Imperial Institute, six tons of Wattle bark of
37 per cent tannin can be produced per acre in 7-10 years,
while 80 years are required to produce four tons of Oak or
eight tons of Hemlock bark of only about 12 per cent tannin.
The Wattle was introduced into South Africa from Australia
and a number of species tried out. Of these, one type, the
Black Wattle, has been selected as most suitable for the
tanners’ requirements and only this type is grown commer-
cially in South Africa.”

K at il - - i B
tematic anatomy of the woods of the Burseraceae. by
Syfn:u E. Wesser. Lilloa (Tucumén, Arg.) 6: 2: 4414653

ﬁ'rI)‘ll:: :.st;thari:&eséﬂbea the anatomy of the wood of the Bur-
seraceae and compares it with that of the Anacardiaceas,
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Rutaceae, Simarubaceae and Meliaceae.
structure of their woods suggest the probal
extraction of these families. The woods of
show the most specialization, and those of the
and Rutaceae show somewhat more speci

of the Burseraceae and Anacardiaceae. Tr:
cellular cavities in the rays of the Simarubacea

suggest the origin of these families from plants :

Burseraceae and Anacardiaceae that have norm
canals in their rays.’—Author's summary.
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SOME PHYSICAL PROPERTIES OF MODERN
CABINET WOODS—II. SCREW-HOLDING POWER

By ErLwoop S. HARRAR
School of Forestry, Duke University

This paper is the second of a series dealing with pertinent
physicar properties of modern cabinet woods (for the first see
Tropical Woods 68: 1-11; December 1, 1941). It reports the
results of a number of comprehensive screw-extraction tests
on these timbers.

The serew-holding capacity or Edwer of a timber may be
defined as the measure of the ability of a given wood to
resist the forceful extraction of a screw. This is, of course,
equal to the actual tensile stress applied axially to a screw
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necessary to effect its displacement. It is obvious, however,
that the screw-holding power of any wood is dependent upon
several factors and that these must be either known or de-
termined before data of this sort may have any comparative
significance. For example, it has been adequately demon-
strated (z) that dry wood offers greater resistance to screw
removal than does wet wood; hence moisture content is an
important consideration. In this series of tests only killn-
dried wood of uniform moisture content was used, the varia-
tion for all samples being less than 3 per cent. The type of
screw and the pitch of its thread, the size of lead holes, the
depth of screw penetration into the specimens to be tested,
and speed of extraction are all variables which must be
standardized.

The blocks employed in this phase of the work were cut
from the same group of boards used in obtaining samples for
the hardness determinations previously described (3). In
this instance, however, no effort was made to procure mate-
rial of uniform size, but rather to obtain a sufficient number of
suitable pieces to make two series of extractions, using screws
of two sizes. Hence, because of the rather heterogeneous
nature of the test specimens for any one species, few truly
radial or tangential faces were obtainable, so that compari-
sons of screw-holding efficiency between the longitudinal
surfaces were not attempted. Cockrell (7) has shown, how-
ever, that such differences do exist, particularly in woods of
uneven texture,

Only common flathead, one-inch screws were used in this
study since this type is the one most commonly employed in
cabinetry. In the initial series of extractions No. 6 screws
were used, while No. 10 screws were chosen for the second
series. Fifty screws of each size were properly embedded and
then withdrawn from the longitudinal faces of each timber:
similarly for the end sections.

The screws were let into previously drilled lead holes which
were made with a power drill in order to assure uniform depth
and alignment. None was placed any nearer than one-half
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inch from any edge nor were they ever closer than two inches
center to center. In accordance with Fairchild's (2) general
recommendations, the width of the lead holes was fixed at
go per cent of the root diameter of the screw. Each screw was
turned into the wood to a depth of three-fourths of an inch.
In this manner the threaded part of the screw was completely
embedded, yet there was left sufficient clearance below the
head for the screw extraction tool to take up firmly about
1t.

The extractions were made in a 20,00c-pound capacity
Olsen Universal testing machine having a sensitivity of two
pounds. The test blocks were placed on top of the head of
the pulling panel with the exserted part of the screw ex-
tending downward in the well. The screw extraction tool was
properly locked into the pulling head and the grip taken up
about the exserted part of the screw. All extractions were
made with a constant machine speed of 0.05 inch per minute.

From a number of pieces selected entirely at random it
was ascertained that the moisture content of these materials
had not changed appreciably since they were first examined
at the time the data on hardness were being accumulated.
Accordingly, it was not considered necessary to repeat this
procedure.

A few general observations made during the progress of
this study are:

1. Ring-porous woods exhibited greater variation between
side and end extractions than did those of the diffuse-porous
type. Furthermore, screws were invariably more easily with-
drawn from the radial faces than from the tangential.

2. There appears to be closer correlation between hardness
and screw-holding power than between specific gravity and
screw-holding capacity. This is probably attributable, at
Jeast in part, to the greater tenacity of interlocked grain, a
characteristic of many cabinet woods.

3. Woods of high density exhibited no more variation in
screw-holding power between faces than that observed for
any single face.
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No. 6 Screws ‘ '\.I.l 1o Screws : )
(Palues in pounds) (Falues in pounds)
Species Side ‘ End r Side End
————| | ——
Av. r Max. | Min. | Av. | Max. | Min. | Av. |Max. | Min. | Av. | Max. | Min,
————— e i S| NS [ i — .1 ’
Holly, American ‘ | | !
Tlex apaca. . .. - ) 540 h72 458 486 | b12 . $04 596 . 6H84 | 518 536 588 453
Iroko (W. Afr.) . : ? ! | ‘ ;:!I
GChl excelra. .. .. ... o | 612 $33 | 412 | 482 | 366 | 612 | 676 ‘ 556 | 448 514 | 394 &
| . | " o | — — - N—— =
Koa (Hawaii) ‘ 0
Aeacialoa.. .. .... : 662 | 746 | so4 | s14 | 686 | 454 776 | 858 | 654 §40 | 592 | 484 [:g,
Koko (And. Is.) _ =
Al Lebbeck. . .. ... g0 | 678 | 466 | 422 | 486 | 376 | 686 | 812 | 618 | 474 | 566 | 384 8
—_— = — — o
Lacewood (Austr.) v
Card, sublimiis .. .............| 422 | 460 374 | 316 | 354 | 28B | 492 | 544 | 452 | 388 | 466 | 312
Lauaan, Red (P. 1.) ’
Sh megrosensis. . .,.........| §68 | 686 | 448 | 472 530 | 412 [ 682 | 976 | 6o2| g12 | 654 | 468
Laurel, California
U. califormica. .. .............| 370 | 612 | 522 | 446 518 | 378 | 646 | 722 | 3584 | Soq | 646 | 438 "
o
Laurel, E. Indian =3
Term, tomentosa. ... .. ......... Big | 906 | 782 | 736 | 842 | 658 | 1012 [ 1136 | 976 | 876 | o934 | 808 ©
Limba (W. Afr.)
PR ANDIIE v 5 v 75 < o s bgq4 | 686 | Gog | 472 | 558 | 402 | 762 | Biz | 728 | 3544 | 636 | 478 =
o
Macacaiba (5. Am.) =
P. polystacbyum. .. ........... 728 | 844 | 616 | 612 | 734 | s14 | 886 | 1048 | 794 | 762 | gob | 652
Mahogany, African
Kkaya il;omm’: .............. 68 | 630 | 484 | 483 | 552 | 418 | 666 | 736 | 590 | 538 | 616 | 464
Mahogany (Colombia)
Sw. macropbylla. . . ........... 540 | 626 | 474 | 424 | 516 | 346 | 624 | 710 | 64 | 14| 588 [ 442
-
=
Mahogany (Cuba) .
Sw. mabageni................ 676 | 702 | 638 | 456 534 | 382 | 788 | 842 | 668 578 | 676 | 494 %
(@)
Mahogany (St. Jago)
Stw.mabagont. ... ... ... w8 | 856 | 688 | 614 | 676 | 72| BBy | o2 | 812 | 746 | 822 678 %
i -
Mahogany (Peru) 8
Sw. macropbylla, .. ........... 506 | 540 | 458 | 394 | 448 | 35B | 594 | Ora | s42 | 484 578 | 378 5
——— (7]
Mauhogany (San Dom.) . :
Sw.omabagoni. . ..i..........| 582 | 645 | 4B2 | 464 | 4B | 410 | 6By | 776 | 562 | 526 | 640 | 514
Mansonia (W. Afr.)
Man, altissima............... 662 | y12 | 586 | 44 | $98 | 424 | 786 | 878 | 668 | 632 | 710 | 568
Maple, Australian : ‘
Fl. Brayleyana . . . .. ,........ 674 | 790 | 3568 588 | 676 | 472 | 788 1._92‘\ 684 l_m | 718 | 3526
| , L=
Maple, Bird's-eye @
Acer saccharum . . ... ... ... 744 | 836 | 678 | 616 | 676 i §72 I 870 | 598 | 792 644 | 726 | 384
| |
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No. 6 Screws

No. 10 Screws

(Falues in pounds) (Falues in pounds) o
Species Side End Side End
Av. | Max. | Min. | Av. 'M:tx, | Min. | Av. | Max. | Min. | Av. | Max. | Min.
Maple, Curly = ==l ‘ o
Acer saccharum . . . . q12 | 488 | 664 | s90 | 66s | s42 | 824 y74 | 762 | 628 | 704 | 3566
Maple, Hard (str. gr.) J__ _I i ;,!
Adeer saccharum . . e - o 62 68 50 88 1028 822 668 | 742
. 756 850 664 338 [ 4 | 14 4 2 74 594 %
Movingui (W. Afr.) = ' o
D Bmfbamfanm e 772 852 684 626 -1 \l O 850 1076 774 ] 802 gi2 7.;6 l:f.
Oak, Red (2nd gr.) = =
LT T R S 6oo | 684 | sto| 316 | 360 | 282 720 | 888 | 636 | 378 | 43¢ | 318 8
. |
Oak, White (2nd gr.) o
Quercus Sppe. . ...\, .. .....| b30| 688 | 558 | 344 | 386 | 306 | 765 | glo| 662 | 384 | 468 | 336
Oak, Eng. brown (old)
Quercusrodur. ............... 314 | 372 | 258 166 212 128 186 | 442 324 194 236 156
Orientalwood (Austr.)
E. Palmerstoni, . . ........... 706 | 794 | 656 | 572 | 632 522 | 842 966 | 762 | 654 | Bog | 562 iy
5]
Padouk, African - \5
e P Bog | 914 | 738 736 | 8o4 | 678 | 982 | 1104 | 936 | 864 | 936 812

Pt dalbergicides . .. ........... 832 | 966 | 718 | 754 | 832 | 642 | 7006 | 1122 | 954 | 892 [ 1002 | 816
=)

Paldao (Phil Is.) 3

Dracontomelum dao, . .. ... ... 696 | 818 | 606 | 536 | 624 | 482 | Bo6 [ 918 | 746 | 624 | 744 | 522
Palosapis (Phil. Is.)
: Anisoptera thurifera. . . . . .. ... 530 | 556 | 482 | 476 | s20| 426 | 648 | 686 | 612 | s08 | 62| 458
Pearwood (Europe)

Pyrus communiis, . ........... 688 | 770 | 606 | 534 | 680 | 484 | 816 | 946 | 734 | bug | 786 | s22
Pecan (U.S.A.) ;é

CREYEPECHN = vvs s vms e mais 746 | 838 | 662 | 528 | 642 | 472 | 814 | 976 | 734 | 628 | 8oz | 554 %
Peroba, White (Braz.) g

Paratecoma percba. .. .. .. ..... 578 | 624 | 548 | 486 | 548 [ 438 | 712 | 846 | 668 | 536 | 618 | 498 O
Poplar, Yellow §

ol T P R 466 | 632 | 408 | 392 | 466 [ 324 | 546 | 588 | 480 [ 432 | 520 368 5
Primavera (Cent, Am.) f -

C. Donnell-Smithis. . . ... ..... 490 | 576 | 438 | 4712 | 486 [ 344 | 368 | 648 | 508 | 456 578 | 388
Redcedar, Eastern

Fovirginiana. . .. ............ 484 | 564 | 432 | 418 | 464 | 324 | 534 | 628 | so4 | 452 518 | 304
Raosewood, Brazilian

Dalbergianigra. ............. 794 | 916 | 706 | 616 | 712 | 534 | 918 | 1052 | B4q | 732 892 | 384
Rosewood, E. Indian = -~

Dalbergia latifolia. . . ......... B2b6 | Bgb | 764 | 688 | 756 | 618 | 1018 1248 | 946 | Big | 944 | 762
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Reparive Screw-soLpisG Power oF CasiNeT Woobs

(Based upon averages for No. 6 screws)
Birch, Yellow Peroba, White

Low ! Blackbean Sapele
.;I;.-. ;_'-‘_ [munus‘ Hlackwood Sa:inwood, “,' l!‘l.d.
.'\Im".r. Red Bosk Satiny
"\L:l‘ i Cherry, Afr. Tangile
388, SNIVer Cherry, Black Tigerwood
i Gatoon Walnut, Black
1,” Garapa Walnut, Circa,
H::"";-*nu' Harewood :Yuba
];,,‘ ‘Il)nm.;‘ a~ Holly Zebrawood |
Framerie Iroko High
Gum, Red }\_UH (Over 750 pounds)
H,u"-\lhr. Ty Koko Amaranth
Lac :‘u.'.'-l'ud. l,auaan, !{Ed Boxwood
Ouk, Eng. brown l‘fmrd-' Calif. Bubinga
Polar. Yellow Limba Capomo
S Macacaiba Cocobolo

leak

Intermediate
§C1~750 pounds)
'5.'IK.-u\j:'rl':|_.
Allacede
Amarello
."\r.d;n:'nu
Araci
'\“Il‘ _|.‘JIK.|.’)!‘SL'
Ash, White
Beech, Am.
Birch, Black

Mahogany, Afr.
Mahogany, Col.
Mzhogany, Cuba
Mahogany, Peru

Mahogany, San D.

Mansonia
Maple, Austr,
Maple, Bird's-eye
Maple, Curly
Oak, Red
Oak, White
Orientalwood
Paldao
Palosapis
Pearwood
Pecan

Ebony, Macassar
Gongalo Alves
Greenheart
Guapinol

Laurel, E. Ind.
Mahogany, St. Jago
Maple (Str. gr.)
Movingui

Padouk, Afr,
Padouk, And.
Rosewood, Braz.
Rosewood, E. Ind,
Rosewood, French
Satinwood, Ceylon
Taku

Tulipwood, S. Am,

ApprrtoNaL HaroNess TESTS oN Casiner Woops

Since the appearance of t
have been requests

listed below together with data on s
Ness at moisture contents indicat
power appears in the tables at appropriate places,

for data on still ot

he initial paper of this series, there
her species. These are

pecific gravity and hard-
ed. Their scre

w-holding
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Av. and Comp.
3 Hardness
Moisture Sf:::f;
Species content ((g)vmdry Compared
(Per cent) wt. andool) Average | to Black
. “\ (Pounds) | Walnut
(Per cent)
Macacatba (Brazil)
Platymiscium polystachyum.| 6.4 0.74 1380 109
Mahogany, African
Kbaya :'c:orem:‘: .......... 5.3 0. 356 1215 97
Pecan (U, S. A)
Carysz DECAN .o v vniaa il ees 6.6 0.67 1330 106
Teak (Java)
Tectona grandis. .. ....... 4.7 0.54 1305 10§
REFERENCES

1. CockxreLt, R. A. A study of the screw-holding propertics of wood.
Tech. Publ. No. 44, in Bull. N. Y. State College of Forestry 6: 3; 1933

2. Famrcaiwp, 1. J. Holding power of wood screws. Tecbnologic Papers of
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1. Hardness. Tropical Woods 68: 1-11; December 1941,

UTILIZATION OF LATIN AMERICAN FORESTS
By SamueL J. REcORrD

Most of Latin America lies within the tropics, but owing to
differences in topography and climate there are all conditions
from treeless wastes to dense rain forests. After deductions are
made for deserts, open savannas, and cultivated fields, there
remain enormous areas of potentially commercial forest.
Taken as a whole, these forested regions are still in primeval
condition, the great bulk of their timber unknown to the trade

and apparently unwanted. Why?




=
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There are really two separate problems, one concerned with
local utilization, the other with the development of export
trade. It is only in the larger centers of population that there
.« much demand for lumber, and at least a part of this is al-
ways supplied locally. In the vicinity of old towns and villages
the forests are in poor condition as a result of overcutting.
Supplies must come from constantly retreating sources with a
corresponding increase in cost. If transportation facilities are
poor, as they usually are in undeveloped regions, the timber
chosen must be light in weight in order that the logs can be
floated out or so the rived or hand-sawed boards can be car-
ried or dragged over rough trails. To ease of transport and
working must be added natural L'Iurabilit}' if the lumber is to
be used in Tllt_’lT!'n}‘.llL'S where termites and decay are a menace.
~ Coastal cities obrain a large proportion of their lumber
from overseas, even if there are great virgin forests in the hin-

terlands. This 1s a matter of convenience and often also of

cost. I_,l.=.»1.1..u_--.— from the coniferous regions of the United States
and Canada is dry, well manufactured, easy to work, and in
many ways better suited for use in a modern city than the un-
;u ned, poorly manufactured product of small local mills
Arge companies operating | 3 :
ipanies operating in the tropics, but owned or con-

trolled in the United States, prefer conif 5
1ts sizes and condition are ;rPa:n;i:'L;;;I;geE:EHbltt:”:ltbe‘r bccause
B sizes sind cogditon ce e s strength and
rhrhr._.. properties are known. To use native timber for anything
r:.i,“]:it-t“;1;]3:]('::Tl::‘::],—;[h‘_“)rk 1s usually considered of more
The nbrn'm;il timber exports from Latin America to th
United States and Europe consist almost entirely of ¢ Ub't i
and fancy woods. Making up the greatest voiumi IS Ma !:"Ef
any ,hwhu‘h oceurs if’ commercial amounts in the \\'t;qt l:d?::s-
:;;::_I ru l:}r‘:r\:;::n, L.cn_tra] America, Co_lo_m bia, Venezuela, an.xi
rlated o Mahogen s Beei e L
wide distribution throu h(l'l'.lt ool e e
zrilbly nn_nrhcr timber imf as ma:‘:ge:;?ialg?; ];rc‘f;;:rili-:;aéopmb—
a:;cr:.ihrsgxhei ('ilar-::ila‘mé fc{r lumber that is attractive in ap;?:zif
s d soft but comparatively strong, very readil
» and noted for its natural resistance to decay ang
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insect attack. Large amounts were formerly used in the
northern hemisphere for the making of cigar boxes, but that
demand is mostly a thing of the past. Overseas the wood had
one specialized market and never found another of any
importance.

The demand for other Latin-American specialty woods is
subject to fluctuation. Dyewoods gave way to coal-tar deriva-
tives, but assumed temporary importance during the first
World War. The trade in Lignum-vitae, the very dense wood
whose chief use is for the self-lubricating bushings of propeller
shafts, is still a barometer of the ship-building industry, al-
though plastic linings of stern tubes are coming into use. The
furniture woods are at the mercy of the prevailing fashions. In
a few fields there is a constant search for new woods to take
the place of others whose supply is low, such as Teak, French
Briar, Boxwood, and Dogwood. The rare and fancy woods are
not very numerous and comprise only a small fraction of the
tropical vegetation. They have little to do with the big prob-
lems of utilizing the immense quantity of mixed hardwoods
such as characterize the evergreen rain forests.

The term hardwood is here used in the technical sense,
meaning broadleaf or dicotyledonous species. Some of the
timbers are extremely heavy and hard, others correspondingly
light and soft, with all intermediates. There is an equally wide
range in color, texture, and technical properties. One is im-
pressed with the variety of species in mixture, although the
number is greatest in the undergrowth and understories. Pure
stands are rare, but certain species and genera may predomi-
nate over fairly large areas.

A Mahogany stand is considered good if it contains an aver-
age of one merchantable tree per acre, but only a high-priced
timber will repay the cost of such selective logging. The occur-
rence of any single kind of timber may be equally infrequent
and the cost of extraction prohibitive. Mahogany and Spanish
Cedar logs will float and can be left in the forest for months
without serious deterioration. Many other timbers are too
heavy to float and lighter kinds may be quickly attacked by

beetles or are subject to sapstain and decay. -
The big problem in utilization is how to reduce selectivity
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in logging and remove, not one, but several to many kinds of
timber at the same time. This is the dream of every owner and
operator of a tropical forest property. Success or failure of a
private enterprise will be determined by the law of supply and
demand. Most tropical timber ventures have failed because
the promoters were concerned primarily with the supply and
took the demand for granted. This is a fatal mistake, since for
the great bulk of the timber comprising the tropical forest
there is no existing demand.

The reasons for this lack of demand for tropical lumber are
not difficult to determine. Near the top of the list is the fact
that tropical timbers are different from those growing in the
{‘u'»_rt}_l temperate zone. Being different is not the same as being
inferior in technical properties, but it does imply unfamiliarity
on the part of the consumer. All woods have their defects and
peculiarities, but years of practical experience and long series
of laboratory tests have demonstrated how most of the short-
comings of northern species can be overcome. Few private
concerns are w;_lling to take the trouble and incur the expense
mvolved in trying out strange woods from overseas. Hence it
is fallacious to assume because of a shortage of well-known
timbers that unknown and untried kinds can be readily sub-
stituted for them. Trade practices and prejudices are involved
and often prove too stubborn to be overcome except by a lon
pracess of education. - &

It must be kept in mind that the woods in question are of
the ggnerfﬂ ut;_]ity class and must compete in trade where the
margin of profit is small. Until a special field is found for a new
wood it must remain in a low-priced group. Low pric
high selling costs over a long period are lik E prices a6

e BT ' ely to bankrupt any
private concern before it gets well established. A prospectiv
customer may be impressed with the possibilities of‘p 3
for i_us business, but hold back because of the unce.rtaa“ WOOf
%et(tmg a c?n_;'.inuous supply. When he realizes that til:tgrz.

ucer may fa 1 55 S
e ti}"?ncsl ;?r‘in;ie Ill;; cizn[?ﬁzs]n?n, orlack shipping facilities
business is too I'ISk\.,, “’Ih;’ tey g’o t];)uiclcénEIUdae tthalt thﬂ new
reasonable assurance that it can be mainta?ned?ra( s

Such ar i
¢ some of the many problems involved in the utiliza.
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tion of Latin American forests, How can the situation be
remedied? France, before the present war, afforded a good
example of the proper procedure. Through cobperating or-
ganizations, every step from the forest to the factory was
guided or controlled. Government laboratories made pilot
tests on each wood to indicate its sphere of usefulness, after
which it was given practical trial in industry. Every difficulty
encountered was analyzed and, if possible, corrected. This
might require the combined efforts of wood technologists,
chemists, engineers, mechanics, and other technicians and
experts, but the work was continued until the desired results
were obtained. If the logs arrived in poor condition the trouble
was traced to its source and the necessary steps taken to avoid
it in future. Technical and popular articles were published to
educate the trade with regard to manufacturing processes and
to create a public demand for the use of woods from French
colonies and mandated territories, and thus avoid imports
from other countries.

No comparable organization exists with respect to Latin
America. The Imperial Forestry Institute in England has
made pilot tests on certain kinds of timber from the British
Colonies in America, and similar tests on numerous Latin-
American woods have been made in forestry schools and gov-
ernment laboratories in the United States. Considerable
experimental work has also been done in some of the Latin-
American countries, notably Brazil and Argentina. Greater
progress has been made in identifying the different species
comprising the forests and in correlating the data available
concerning the woods. These are important contributions to
scientific knowledge, but they fall far short of solving the
great and complex problem of properly utilizing the Latin-
American hardwood forests. The task is too big for individual
or private enterprise, but calls for codperative efforton a large
scale and sustained long enough to accomplish its purpose.
Science and engineering together can find a way to use the
tropical forest as a whole and make it a perpetual source, not
only of plywood and lumber, but also of unlimited quantities
of cellulose, a basic material with a myriad actual and poten-
tial applications in industry.
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AN EVALUATION OF THE TYPE MATERIAL OF
OCHROMA, THE SOURCE OF BALSA WOOD
B.}-' JOHN H. PiERCE jx-j—'{*ht- 71,{3 70
New York Botanical Garden

In a previous paper (Tropical Woods 69: 1) the author sug-
gested that an evaluation of the type specimens of Ocbroma
m'gh! answer the qucstion of how many valid species there
are in this genus. Such workers as Standley and Macbride
have suggested that there are probably fewer species than
have been described. Record (Tropical Woods §9: 15) states
that *“some botanists claim to recognize 10 or more species but
for all practical purposes there is only one.” Commercial
workers complain that they are unable to distingunish the
described species, and after finding that one of Rowlee’s types
can easily be keyed into nine different species, 1 can under-
stand why. The question of what constitutes a good species is
far beyond the scope of this paper. Suffice it to say that segre-
gation differences should not be based on ontogenetic varia-
tions or ecological adaptations. The differences should be
relatively constant from one generation to another and
throughout a population. Applying these criteria we find that
the described species are segregated upon characters which
a;-:} 1}]11 t; l T]I]f\i ;ggc;%e:;it ;]ca:z:r;;:;tions or ecological adaptations.
the last two wher‘e}ur; ty Ls a:zn ex:'!lmll)TEd 95 the.case =
i s ! ok € ype avaiable, representative ma-
er ~examuined: O. concolor Rowlee, Cook & Doyle 82
US; O. limonensis Rowlee, Rowlee 1 ’NY- 0 o
Rowlee, Rose 22604, N Ooetuting Rowloe Tt
US; 0. bicolor R{)wlizr: R,owiee I X .0“’ e anduz 13498,
Rowlee, o, NY; O. boliviana Rowlee
Bang 1501, NY; 0 . S ’
g 1501, e mﬁv{:{m Bowlce, H. H. Smith 829, NY; 0.
igt;‘gf’;;gg;;ssﬁfl, Kanchira 354, GH; O. tomentosa Willd.

Calyx.—The shape of the calyx tube,

. . use
limonensis from grandifiora, d to separate

Is an ontogenetic variation, In
bud the calyx tube tends to be cylindric and as the ﬂo;'ti

::-iitu l::i ;:;Z e?pans]inr]: of t{li'u: petals causes the calyx to expand
‘ unnei-shaped. Rowlee descri

nel-sh scribes the lo
single calyx as dissimilar; the two outer lobes acumir?;:e:;c?l
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not keeled, the three inner oblong and keeled. This calyx con-
dition is evident throughout the type material, yet Rowlee
separates species on minor differences in the shape of the
lobes. In this connection he has also misused descriptive
terms. His boliviana is described as having “elliptic”” lobes,
while actually all the lobes of the type are distinctly broadest
below the middle and range from ovate-lanceolate to ovate-
oblong. The texture of the calyx and the leaves varies with the
amount of pubescence but is otherwise constant and similar in
all of the type material. The calyx lobes of Bang 1501 are
clearly thick, coriaceous, yet Rowlee describes them as
“herbaceous-membranaceous’! There is nothing in the genus
which could be interpreted as an “herbaceous-membrana-
ceous” calyx. The carination of the calyx which Rowlee uses as

a major separation character is a function of the type of im-

brication of the calyx lobes and not a specific character. The

outer lobes are not carinate while the inner lobes imbricate in

such a way that the center of the lobe, which is not subjected
to pressure from overlapping, develops a ridge or keel. In

general it appears that Rowlee mistook normal developmental

variation of the calyx for specific differences.

Leaf.—The pubescence of the genus is deciduous, which
means that relative amount is not a specific character but a
function of the age of the plant part. The young leaf and

tiole are densely pubescent with both simple and branched
ﬁ:.irs. This mat of pubescence is gradually shed until at ma-
turity the leaf is essentially glabrous with perhaps scattered
hairs persistent along the midrib below. The shedding is ir-
regular so that in some material (Rowlee 300) the lower sur-
face is glabrous except for scattered patches of dense, matted
pubescence. The range of differences on a single plant of
Ochroma is as great as the range of differences exhibited by the
Rowlee types. This, with the evidence presented above, sug-
gests that Rowlee did not distinguish between normal varia-
tions and specific differences. The number of Ochroma species
which he named but did not describe and publish would in-
dicate that he perhaps planned to continue with more
comprehensive studies gut never got around to it.

There are three additional species described by other au-
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thors. Ochroma peruviana Johnston was carefully studied by
Macbride (Tropical Woods 17+ §) who could not distinguish it
from O. boliviana Rowlee, and upon broader comparison I
should say that there is nothing to separate it from the other
types of the genus. O. fomentosa Willd. was originally sepa-
rated on the basis of its repand leaves. In 1809, this character

was sufficient to separate it from the very meagre amount of

material available for comparison; however, since that time
material from the entire range has been collected which shows
that dentation is present in varying degrees in all the material
and that single trees vary from entire-leaved to repand. Con-
sequently this character does not now segregate lomentosa and
since there are no other significant differences it becomes a
synonym. O fagripu.f Sw. does not differ in any essential
respect from the rest of the material, although Rowlee sepa-
rates it as being smaller.

[t has been observed by some field workers that there are
apparent differences in facies, tree size, and wood density be-
tween trees of different populations. If such differences could
be correlated with morphological differences in flower, fruit,
or leaf, there would be good basis for specific segregation.
However, what information is available shows that such dif-
ferences are rather to be correlated with differences in habitat
and growing conditions. Record has pointed out (Tropical
Waods g: 15) that the rate of growth may markedly affect the
structure, properties, and uses of the wood. Under ideal grow-
ing conditions the wood weighs 6 to 8 pounds per cu. ft., but
in slow-growing trees up to 25 pounds per cu. ft. In all l;rob-
ability the differences in facies, such as size, branching habit
etc., are attributable to the same environmental factors tha::
cause the variation in wood density. Ecological and physio-

logical variation in this

: genus can only be defined by compr

hensive field studies or controlled i S il
experimentation i

adequate data are available . A

we have no basis for the u
> ds ' se o
such variations as specific characters, f

Thus, since an exam
all the characters upon which
roma have been segregated are e

: : ither ontogeneti iati
ecological reactions, genetic variations or

and since there are no other significant
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and constant morphological differences evident in the type
material, it is here proposed that the described species should
be reduced to synonymy under the oldest valid name O.
lagapus Sw. (see Tropical Woods 6g: 1).

OcuromA Lacopus Sw. Prod. Veg. Ind. Occ. 98. 1788.

0. tomentosa Willd. Enum. Hort. Berol. 695, 1809.

0. concolor Rowlee Jour. Wash. Acad. Sci. g: 161. 1919.
0. limonensis Rowlee Jour. Wash. Acad. Sci. g: 163. 1919.
0. grandifiora Rowlee Jour, Wash. Acad. Sci. 9: 163. 1919.
0. velutina Rowlee Jour, Wash. Acad. Sci. g: 164. 1919.

0. bicolor Rowlee Jour, Wash, Acad. Sci. 9: 165. 1919.

0. boliviana Rowlee Jour, Wash. Acad. Sci. g: 166. 1919.
0. obtusa Rowlee Jour. Wash, Acad. Sci. 9: 166. 1919.

0. pyramidale (Cav.) Urban Fed. Rep. Beih. 5: 125. 1920,
0. peruviana Johnston Contr, Gray Herb. 81: g5. 1928,

AMERICAN WOODS OF THE FAMILY THEACEAE
By SamueL J. Recorp

The Theaceae, also known as the Ternstroemiaceae and
Camelliaceae, are shrubs and small to large trees of wrd'e
distribution in the tropics, particularly in the Malayan Archi-

elago and Latin America, and to a limited extent in China,
?:pan,- and the United States. The leaves are typically alter-
nate, simple, entire or serrate, evergreen in the tropical species
and clustered at the ends of the branches; s.thules are ab.sent;
the white or pinkish flowers are mostly solitary or in axillary
clusters and frequently are showy and highly scented, thus
making the plants desirable for cultivation in gardens; the
fruit is either capsular and dehiscent or leathery or woody and
indehiscent; in some genera the seeds are winged, in some
others they are shaped like a horseshoe. The outstanding
member of the family is the Tea plant (Camellia sinensis L.or
Thea sinensis [L.] O. Ktze.). Several of the Asiatic trees
supply useful timber for local uses and Laplacea Brenesii
Standl. is a source of structural lumber in Costa Rica.

According to the classification of Melchior (Pflanzen-
familien, 2nd ed., 213 109-154), the family is divisible m;g
five tribes containing & total of 23 genera and about 3
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these genera, of which three (Franklinia, Gordonia, and
Stewartia) are limited to the southeastern United States. The
tropical American species are of the following genera: Areby~
taca, Bonnetia, Eurya, Laplacea, Patascoya, Pelliciera, and
Ternstroemia,

The present study is primarily concerned with the American
woods, but for purposes of comparison and classification a
survey has been made of the Old World material of the family
in the Yale collections. The woods of Hartia, Patascoya,
Piguetia, Stereocarpus, Tutcheria, and Visnea have not been
seen; all are monotypic genera except Tutcheria, which has
two species. On the basis of the wood anatomy, Asteropeia,
Pelliciera, and Tetramerista should be excluded from the
Theaceae. Thus reduced, the woods are homogeneous enough,
although readily separable into three groups, the Bonnetieae (3
genera), the Ternstroemieae (2 genera), and the others; of
these, the Bonnetieae are most distinct because of the simple
perforations in their vessels. The following description applies
particularly to the American genera and includes all of them
but Pafascoya (not available) and Pelliciera (described
separately).

Heartwood light to dark brown or red, fairly uniform to
more or less variegated, but typically dull and unattractives
usually merging gradually into the brownish or pinkish sap:
wood. Without distinctive odor or taste, Density variable,
some specimens hard and heavy, others (even in the samé
genus) of comparatively low density, but firm and toughs:
consistency about that of Red Gum (Liguidambar), textﬁre,
uniform, fine to medium; grain variable, sometimes ver
irregular; working properties good, though some specimeni
;;‘h‘ow a tendency to warp badly in drying; durability low to

ag’lirw goc’d. Commercial possibilities absent or poor.
g cdiumiti ;ﬁgsnié’;“sgfﬁﬂf absent; often poorly defined. Pores very small to
» NOC distinct without lens; typically numerous i
crowded, but rarely in contact radially; distribution unifor Boreisice
m and without pat-

tern, though the pores may be somewha i
thou y t larger in the earl
B, Yo Y
; ot scalariform i i
1510 100 bars (bordered only at the ends, if at all) ﬁdﬁ&ﬂﬁiﬁm
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species. In the New World there are representatives of 10 of
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idely spaced, sometimes anastomosing; spiral thickenings absent except in
;:rc:l'leyof ptht: o,vcrlapping tips of the members in Franklinia, Gordonia, and
Stewartia; tyloses sometimes present. Rays all uniseriate or locally biseriate
and less than 3o cells high in Franklinia and Gordonia; 2-sized in the others,
the larger usually 2 or 3, occasionally 4, cells wide and less thar} 50 cells high,
except in Ternstroemia, where they are frequently 4 to 6, sometimes to 8, cells
wide and up to 100, rarely to 200, cells high; heterogeneous, often with most of
the cells square or upright; crystals sometimes present; cells often very thick-
walled in part and abundantly pitted; pits to vessels small to very large and
irregular, frequently elongated and in scalariform arrangement. Wood pa-
renchyma sparse to fairly abundant, not visible without lens; mostly diffuse
to finely reticulate; crystals occasionally present. Wood fibers with thick to
very thick walls and minute to moderately large lumina; pits numerous in
both radial and tangential walls, the apertures lenticular or slit-like, the
borders large and circular. Ripple marks absent. No gum ducts seen.

Archytaea, with two species of little trees or shr}:bs,
occurs along river banks in northern Brazil and the Guiana
and Venezuelan hinterlands. The leathery leaves are clustered
near the ends of the branches; the reddish flowers are borne in
axillary clusters; the fruit is a 5-celled septicidally dehiscent
capsule. The following description is based on a small speci-
men of 4. multifiora Benth. (Yale 40408; Pinkus 48) collected
at an altitude of 4200 feet in the Mt. Roraima district of
Venezuela. _

Color (of sapwood) pale brown. Luster medium. Odorless
and tasteless. Hard, heavy, and strong; texture fine and uni-
form; grain straight; durability unknown. Of no commercial
possibilities.

Growth rings absent. Pores small, rounded; solitary; numerous b.ut not
crowded; well distributed. Vessels with simple perforations. Rays uniseriate
and biseriate and not over 30 cells high (probably larger in old stems); de-
cidedly heterogeneous, with many of the cells square or upright; pits to ves-
sels large, mostly long-oval with tendency to scalariform arrangement. Wood
parenchyma sparingly paratracheal. Wood fibers with thick walls and a very
small lumen; pits exceedingly numerous, the borders large and circular, the
apertures narrow-lenticular.

Common Name: Hitchiaballi (Br. G.).

Bonnetia, with nine species of shr:ubs and small trees, occurs
along the seacoast and river banks in South America, particu-
larly eastern Brazil and the Amazon basin. The leathery
leaves are entire and finely feather-veined; the scented,
roseate flowers are borne singly or in short racemes in the leaf
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axils; the fruitisa 3-celled, septicidally dehiscent capsule; the
ds are slender and winged. _ .
seilzaarrrtmod red; sapwood pinkish, sometimes with sulphur-.
vellow coloration. Luster low. Odorless and tasteless. Mostly
hard. heavy, and strong; texture fine and uniform; grain
fairly straight; not difficult to work, finishing smoothlys

appears durable. Presumably without commercial possibilities.

Growth rings poorly defined. Pores rounded; largest ones med!um-mud (115
to 14¢u, sometimes to 1g§i); NUMErous; solitary; irregularly dxsmbnma,
without pattern. Vessels with simple perforations; tyloses abundant, Rays 1
to 3, occasionally 4 or §, cells wide and few to 30 cells high; decidedly hetero-
geneous: all cells abundantly pitted; cells of multiseriate parts mostly squar-
ish, the others often very tall; pits to vessels simple, generally very large and
irregular, Wood parenchyma sparingly developed; mostly in short rows

touching only inner face of pore or occasionally diffuse; pitting very coarse.
Wood fibers with very thick walls and small lumen composing entire ground
mass or | e

association with irregular bands or patches of fibers with larger
s large, exceedingly numerous, conspicuously bordered, the aper-
ir to slitlike. Dark gum deposits abundant in all parenchyma
including the tyloses. The structure is characteristic of the section Bon-
etieae (Arcbytaea, Bonnetia, and Plosarium).

Common Names: Cascarilla, c. legitimo (Peru).

‘Eurya, with about 8o species of shrubs and trees, is widely
distributed throughout the Asiatic and American tropics.
Four subgenera are recognized and some botanists have given
them generic rank. (See Fowurn. Arnold Arboretum 22: 395—
416, 457-496; July, October 1941). The two with American
species are Cleyera and Freziera.

. Of the first, the only one represented in the Yale collections
is E. theoides (Sw.) Blume, a tree occurring in the West Indies’
southern Mexico, and Central America, Its leaves are thick’
crenulate, and persistent; the flowers are small and yellowish,'
the fruit is small, green, and indehiscent; the seeds are horse:
shoe shaped. Regarding a specimen (Yale 38382) from Pal-
gnr_a, Province of A;ajgela, Costa Rica, the collector, Austin
. ]:mt];, says the species is a characteristic and beautiful tree of
at locality (elevation 7000 feet), growing in half shade on

clay loam and sometim ini i
clay es attaining a height of <o feet wi
indented trunk two feet in diamget . : s

: er at the b
grayish and corrugated. The wood is hard, heav;,s ei;ri‘-:t}::fe,h:g{
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fine-textured, the heartwood dull brpwn, more or less streaked.
The grain is irregular and the working properties are not very
good. : . :
In the Freziera group the available rpatenal represents SIX
species of trees with a combined range in uplands from Cuba
and Costa Rica to Ecuador and Bolivia. Some of them are said
to be go feet tall and nearly three feet in basal diameter. The
leaves are finely serrate, sometimes silky pubescent on the
under surface; the flowers are small and borne in axillary
clusters; the small dry fruits are indehiscent; the seeds are
reniform. The woods are dull brownish or reddish brown
throughout (in dry specimens), and ranging in density from
hard and heavy to moderately so, having about the con-
sistency of Red Gum (Liguidambar). The timber is of the
general utility class but apparently is not utilized. Some of the
foreign species are said to be employed in general construction,
furniture, and shipbuilding.

Growth rings absent or poorly defined. Pores small (up to 100i); NUMerous,
but not crowded; virtually all solitary, well distributed. Vessels with long
perforation plates having many closely spaced bars. Rays sometimes only T or
2, in some specimens 3 or 4, cells wide and up to 50 cells high; decidedly
heterogeneous, with many square and upright cells; pits to vessels showing
distinet vascular borders, oval to elongated in mixture, usually opposite, with
local tendencies to scalariform arrangement. Wood parenchyma mostly dif-
fuse, not distinct with lens. Wood fibers with thick walls and a fairly large
lumen; pits numerous, large, and conspicuous, the borders circular, the
apertures lenticular. The structure throughout is similar to that of Adinandra.

Common Names: Wild damson (Jam.); teta prieta (P.R.);
capulincillo (Mex.); barratillo, durazno del monte (Guat.);
coral, tito (C.R.); sajinillito, sajinillo (Pan.); avispo, cerezo
del monte, motilén (Col.); huiscaparun (Ec.).

Franklinia, with a single species, F. alatamaba Bartr.
( = Gordonia alatamaka Sarg. = G. pubescens L'Herit.), is a
small tree discovered on October 1, 1765, along the Altamaha
River near Fort Barrington, McIntosh County, Georgia, by
John Bartram and his son William, both noted American
botanists. In 1777, William Bartram found the plant growing
abundantly in the same locality and collected living specimens
and seeds for introduction into the Bartram garden at Phila-
delphia. The species has not been found in a wild state since
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axils; the fruit is a 3-celled, septicidally dehiscent capsule; the

seeds are slender and winged. \ : .

Heartwood red; sapwood pinkish, sometimes with sulphur-
vellow coloration. Luster low. Odorless and tasteless. Mostly
hard, heavy, and strong; texture fine and uniform; grain
fairly straight; not difficult to work, finishing sn'fo?l.:h.l\y_;
appears durable. Presumably without commercial possibilities.

Growth rings poorly defined. Pores rounded; largest ones medium-sized (115
to 145u, sometimes to 1g5u); numerous; solitary; irregularly distributed,
without pattern. Vesscls with simple perforations; tyloses abundant. Rays 1
to 3, occasionally 4 or 5, cells wide and few to 30 cells high; decidedly hetero-
geneous: all cells abundantly pitted; cells of multiseriate parts mostly squar-
ish, the others often very tall; pits to vessels simple, generally very large and
irregular, Wood parenchyma sparingly developed; mostly in short rows
touching only inner face of pore or occasionally diffuse; pitting very coarse.
Wood fibers with very thick walls and small lumen composing entire ground
mass or in association with irregular bands or patches of fibers with larger
cavities; pits large, exceedingly numerous, conspicuously bordered, the aper-
tures lenticular to slit-like, Dark gum deposits abundant in all parenchyma
cells, including the tyloses. The structure is characteristic of the section Bon-
neticac (Archytaca, Bonnetia, and Plaiarinm),

Common Names: Cascarilla, c. legitimo (Peru).

‘Eurya, with about 80 species of shrubs and trees, is widely
distributed throughout the Asiatic and American tropics.
Four subgenera are recognized and some botanists have giircn
them generic rank. (See Journ. Arnold Avboretum 22 395—
416, 457-4965 July, October 1941). The two with American
species are Cleyera and Freziera. '
~ Ofthe first, the only one represented in the Yale collections,
is E. theoides (Sw.) Blume, a tree occurring in the West Indies,

sauth}ern Mexico, and Central America, Its leaves are thick,
crenulate, and persistent; the flowers are small and vellowishs
the fruit is small, . ;

: green, and indehiscent; the seeds are horse-
:::;i 5‘}‘,“?“:‘1- Regarding a specimen (Yale 38382) fromoPél;
Smith r”"m;’f of Alajuela, Costa Rica, the collector, Austin
» SAYS the species is a characteristic and be‘autiﬁ;l tree of

that locality (elevati e f
clay loam and Somztii:ezooo feet), growing in half shade on

indented trunk two feet ?;tﬂ{li"g a height of 5o feet with an
! lameter at k
grayish and corrugated. The wood is ;;d tll::a\l:yasel;n?tfe,bﬁ
3 3 LG, and
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heartwood dull brown, more or less streaked.
lar and the working properties are not very
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fine-textured, the
The grain 1s irregu
go?g.thc Freziera group the available rpaterial represents SiX
species of trees with a combined range in uplands from Cuba
and Costa Rica to Ecuador and Bolivia. Some of t‘hem are said
to be o feet tall and nearly three feet in basal diameter. The
leaves are finely serrate, sometimes silky pubescent on the
under surface; the flowers are small and borne in axillary
clusters; the small dry fruits are indehiscent; the seeds are
reniform. The woods are dull brownish or reddish brown
throughout (in dry specimens), and ranging in density from
hard and heavy to moderately so, having about the con-
sistency of Red Gum (Liguidambar). The timber is of the
general utility class but apparently is not utilized. Some of the
foreign species are said to be employed in general construction,
furniture, and shipbuilding.

Growth rings absent or poorly defined. Pores small (up to 100u); numerous,
but not crowded; virtually all solitary, well distributed. Vessels with long
perforation plates having many closely spaced bars. Rays sometimes only I or
2, in some specimens 3 or 4, cells wide and up to 5o cells high; decidedly
heterogeneous, with many square and upright cells; pits to vessels showing
distinct vascular borders, oval to elongated in mixture, usually opposite, with
local tendencies to scalariform arrangement. Wood parenchyma mostly dif-
fuse, not distinct with lens. Wood fibers with thick walls and a fairly large
lumen; pits numerous, large, and conspicuous, the borders circular, the
apertures lenticular. The structure throughout is similar to that of #dinandra.

Common names: Wild damson (Jam.); teta prieta (P.R.);
capulincillo (Mex.); barratillo, durazno del monte (Guat.);
coral, tito (C.R.); sajinillito, sajinillo (Pan.); avispo, cerezo
del monte, motilén (Col.); huiscaparun (Ec,).

Franklinia, with a single species, F. alatamaba Bartr.
( = Gordonia alatamaba Sarg. = G. pubescens L'Herit.), is a
small tree discovered on October 1, 1765, along the Altamaha
River near Fort Barrington, McIntosh County, Georgia, by
John Bartram and his son William, both noted American
botanists. In 1777, William Bartram found the plant growing
abundantly in the same locality and collected living specimens
and seeds for introduction into the Bartram garden at Phila-
delphia. The species has not been found in a wild state since
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17go, despite many searches for it, and apparently it exists
now only in cultivation. Its leaves are dec1dqous, turning
scarlet in autumn; the large white flowers appear in Sept'en}ber
from the axils of the crowded upper leav<_:s; the ﬁ:ugt is a
slobose woody capsule, the five valves splitting (!ocullcldgl!y)
downward for about half their length and separating (septicid-
ally) upward from the base for an equal distance; tl:le seeds
are not winged. The following description of the wood is based
on a specimen (Yale 37880) obtained from a tree growing in
Arnold Arboretum.

Heartwood brownish; fairly distinct from the yellowish or
whitish sapwood. Luster medium. Odorless and tasteless.
Hard, moderately heavy, strong, suggesting White Birch;
texture very fine and uniformj grain straight; easy to work,
finishing very smoothly. Of no commercial possibilities.

Growth rings present, Pores very small (up to sou); very numerous and
somewhat crowded, but infrequently in contact radially; well distributed,
though fewer in narrow band in outer late wood. Vessels with scalariform
perforation plates having 15 to 20 narrow bars; tips of vessel members with
fine spiral thickenings; thin-walled tyloses present; intervascular pitting occa-
sionally present, scalariform. Rays very numerous (20 per mm.); uniseriate
and up 1o 25 cells high; weakly heterogencous, with occasional marginal rows
of large squarish cells; pits to vessels much elongated and in scalariform ar-
rangement, mostly confined to the square cells. Wood parenchyma very

sparse, the few cells paratracheal and diffuse. Wood fibers with very numerous
pits, the borders fairly large and circular, the apertures lenticular,

Gordonia includes about 30 species of trees and shrubs, but
they are all Asiatic except G. Lasianthus (L.) Ellis, “:hich
grows in swampy lands along the coast region of the United
States_fr(_:m southern Virginia to Florida, thence westward to
the Mississippi River, and inland to Augusta, Georgia. This
SPEcies 1s an evergreen tree, sometimes up to 80 feet high and
20 inches in diameter, with thick, reddish brown, heavily fur-
rowed park; often much smaller and sometimes reduced to a
i]}:ruﬁ. The serrate leaves are 4 to 5 inches long, narrowed at
- ¢ base, and finely serrate; the large, pungently fragrant

awers are borne singly on long pedicels; the fruit is a localic

cidally dehiscent capsule splitting from above but not from

the base; the squarish, dotted secds i
: uarish, are winged.
Heartwood pinkish, not sharply demarcatged from the pale
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brownish sapwood. Luster medium. Odorless and tasteless.
Rather light in weight but firm and tough; texture fine and
uniform; grain straight; working properties excellent; dura-
bility rather low. Has occasionally been used locally for mak-
ing furniture but has no commercial importance.

Growth rings present. Pores small (up to 65u), angular; very numerous;
occasionally in contact radially; overlapping tips of vessels frequently with
spiral thickenings; perforation plates usually long, with numerous, fine,
closely spaced bars; intervascular pitting, when present, scalariform. Rays
uniseriate or locally biseriate and up to 30, usually less than 20, cells high;
heterogeneous, many of the cells squarish but rarely definitely upright; pits to
vessels much elongated and in scalariform arrangement, confined to square
cells. Wood parenchyma sparingly diffuse; crystals sometimes present. Wood
fibers with thick walls and fairly large lumen; pits fairly numerous, the bor-
ders rather large and circular, the apertures slit-like and extended.

Common NaMEs: Bay, black laurel, holly bay, swamp laurel,
tan bay (U.S.A.). _ . .

Laplacea. Of the 30 species of this genus, eight occur in
Malaysia, the others in tropical America. The American

species are mostly small trees or shrubs, but several attain a

maximum height of 100 feet and a basal diameter of 36 inches.
The leaves are serrate or crenate in part, sometimes with silky
pubescence beneath; the flowers, which are white or pinkish

and rather showy, are solitary in the leaf axils; the fruit is a

loculicidally dehiscent capsule with a persistent axis and
winged seeds. .

The Bloodwood or Ironwood of Jamaica, Laplacea baema-
toxylon (Sw.) G. Don ( = Haemocharis baematoxylon [Sw.]
Choisy), is a tree 25 to 40 feet high, said to have a handsome
dark red, hard and heavy, fine-textured tim.ber, durable; under
exposure and suitable for heavy construction and articles of
turnery. The only specimen available (Yale 10893) agrees with
the general description, but the anatomical features suggest
Ternsiroemia rather than Laplacea and are not included in the
description below. . '
dc?['hé? most widely distributed species 1s Laplacea semiserrala
(Mart. & Zucc.) Cambess., a medium-sized to large tree, occa-
sionally 100 feet tall, growing in uplands throughout most of
continental tropical America from Costa Rica to Peru and
southern Brazil. It is known to be used for common lumber in
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eastern Peru, but there is no information as to its employment
elsewhere, though it is suitable for about the same purposes as
Red Gum. )

One of the best known local timbers on the market in the
Cartago region of Costa Rica is known as Campano. Accord-
ing to a letter from C, L. Lankester, it is abundant in the
locality and is in demand for scantlings for house and mill con-
struction, but does not make good boards because it warps
badly in seasoning. The wood is brown or brownish, with little
contrast between heartwood and sapwood. The texture is
uniform, but appreciably coarser than that of any of the
authentic specimens of the genus in the Yale collections
except one (Yale 347845 Williams 9170), which was collected
by L. Williams in the Isthmus of Tehuantepec, Mexico. This
was determined by R. E. Schultes (Bot. Mus. Leaflets Harvard
9: 91 180, May 1, 1941) as Laplacea semiserrata. Believing this
to be wrong, I wrote to Paul C. Standley, who replied on April
8, 1942, as follows: “ L, semiserrata, as represented by ample
specimens in Field Museum Herbarium, has very different
leaves. It is mostly South American, but does extend into
Panama and Costa Rica. The Williams material is, I think,
the same as the common tree of Costa Rica that I named
Laplacea Brenesii Standl. I once thought the Mexican collec-
tion was a new species, but later changed my mind, not being
able to separate it satisfactorily from L. Brenesii.”

Growth rings absent or poorly defined. Pores t
but medium-sized in L. Bremesii; numerous; solitary; evenly distributed
Vessels with rather long scalariform perforation plates having fine and
typically rather widely spaced bars. Rays1ora, infrequently 3, cells wide and
up to 5o cells high; decidedly heterogeneous, with many squ};c and upright

cells; pits to vessels large, much elo ider i
; ssels large, ngated (often wider in central part g
showing vascular border only at ends), and in : i

scalariform arrangement Wood
parenchyma diffuse 1o reticulate, W, i i '
i i ate. Wood fibers with thick walls and screw.

ypically small (5o to 8op),

ComMoN NaMES: Bloodwood

"' . 1 il’OﬂWODd am.):
(Cuba); maricao, nifio de ¢ (Jam.); almendro

: ota (P.R.); nanche-ah
L?:;:;()}: camlfal:jo, c. chllef, ira colorada, llorén, yoro (tgf;?.s):
macho de t e
peraléio (Veoess, lerra fria, vara de leén (Col.); florecillo,
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Patascoya Stuebelii (Hieron.) Urb. ( = Taonabo Stucbelii
Hieron.), the only species, is a small tree apparently limited in
distribution to the mountains of northern Colombia. The
twigs are woolly; the leaves are small, cordate at the base,
stiff, and finely serrate; the flowers are solitary and subtended
by bracts; the fruit is unknown. The wood has not been
studied.

Pelliciera rbizopborae Planch. & Trian., the sole species of
the genus, is an evergreen tree 15 to 25 feet high growing in
Mangrove swamps along the Pacific coast from Costa Rica to
Colombia. The thick, leathery, oblong-lanceolate leaves are
clustered near the ends of the branches; the large, solitary,
sessile, white or pink flowers are subtended by two colored
bracts which are as long as the petals; the fruit is a ribbed and
beaked woody nut. The following description is based on a
small stem (Killip 5222) from Buenaventura, Colombia, and a
prepared section from Harvard University. X

Gmwt. h rings ab all, thick-walled, rounded; arranged in
rndml mmn?zaﬁe;f;:ﬂ;rzgemu& Vessels with exclusively simple
p&ﬁrﬁﬁbﬁi"iﬁmﬂn pitting very fine, the pits usually subcircular and
alternate, but sometimes finely scalariform. Rays umsertateh;‘dall cells r:ﬂr
npnght, slightly distended upright cells filled with long raphides :.laml;'lm:
jits to vessels very small and rounded to narfow-clongatcd and in sc mﬁgﬂa
 nead Weod parenchyma very sparingly paratracheal. Wood f :
ﬁi:iﬂ,*-thick-walled, and septate; pits minute, indistinctly bordered. Ripple
marks absent. No gum ducts seen.

Common names: Mangle piiuela (C.R.); palo de sal (Pan.).

Stewartia (or Stuartia) includes six species, four of ti}:em in
China and Japan, two in southeastern United States. They are
deciduous trees or shrubs with membranous, usually ser.ral:e
leaves; the white or roseate flowers are axillary and showy; :1 e
fruit is a woody, loculicidally dehiscent, two-seeded fas?s .
The American species are S. Malachodendron L. (f— ’ ‘z;‘::-
-ft'?!ﬁé- Cay.), growing in woods and along hillsides rczglmns

inia to Alabama and Florida, and §. pentagyna i
%’Hzf ( = Malachodendron pentagynum [LI-Ier.]G m ia,
mcumg:dg.alon“g'mountain streams from Kentucky to i:;xoerigroi'
The following description is based upon one smY ipﬁcotanical
each species from the herbarium o the New Yor
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Growth rings present. Pores very small (30 to sou), thin-walled and angu-
lar; solitary; numerous and evenly distributed. Vessels with mapy-ban:ed
scalariform perforation plates; overlapping ends of members sometimes Wi th
spiral thickenings. Rays uniseriate and biseriate, sometimes triserate, and up
to <o cells high; decidedly heterogeneous, with many of the cells square or
upright; ray-vessel pitting scalariform. Wood parenchyma diffuse to some-
what reticulate. Wood fibers with thick walls and comparatively lafgc lumen;
pits very numerous, the borders round, the apertures narrow-lenticular,

Ternstroemia, with about 85 species of trees and shrubs, is
well represented in tropical Asia, very sparingly in Africa, and
abundantly (6o species) in tropical America. The leaves are
leathery, entire or crenate, persistent, subverticillate, often
clustered on short twigs; the flowers small, mostly white, soli-
tary, and scented; the fruit is coriaceous, indehiscent, usually
beaked and containing a few horse-shoe shaped seeds which
often are covered with scarlet papillae. The trees are usually
small or of medium-size, rarely 75 feet tall and 24 inches in
diameter. The timber apparently is not utilized for any special
purposes, although it appears suitable for furniture, as it has a
fairly attractive silver grain on the radial surface. The follow-
ing description is based on 16 specimens of eight species.

_ Heartwood in various shades of brown, merging gradually
into the sapwood. Luster low. Without distinctive odor or
taste. Of medium density, but hard and strong; texture

medium, fairly uniform; grain variable; not difficult to work,
finishing smoothly; durability doubtful.

Growth rings absent or poorly defined, Pores small (65 tu 1004): numerous:
solitary; fairly evenly distributed. Vessels with rather long perforation piatcs;
hawn‘g numerous, fine, closely spaced bars. Rays definitely 2-sized, the largest
4%8 cells wide and variable in height to 100, sometimes to ovc; 200, CEHS‘
decidedly heterogeneous, many of the cells squarish or upright; pits to \,;esscle‘.
small, rounded or oval (usually showing a distinct vascular border and nar-
row aperture), irregularly arranged. Wood parenchyma diffuse to finely re
ticulate, often distinct with lens. Wood fibers with thick walls, moderzte];

i?:r%-c l}}{;:cn, and num(}:lroua pits with circular borders and lenticular aper
$. 1hc structure throughout is similar to th i e
sl i at of the tropical Asiatic

Common NaMES: Scarlet seed, wild mamm

mamey del cura, palo colorado (P.R.
hierba del cura,

ce sapota (Jam.);
1i ; ); botoncillo (Dom_ R);
imoncillo, tepezapote, tepezapotl, trompillo
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(Mex.); trompillo (Salv.); manglillo (Pan.); carne asada, uva
de orso (Venez.); kaiarima, mamusaru omirir (Br. G.).

Kev To THE Woobps oF THE AMERICAN GENERA

1oak el o B o ST e e e = ds st s wos iy s 2
b, Petforationsranltiple S s el et o nse Vv s e 3

2 a. Pores solitary. Wood fibers with large bordered pits
Archytaea and Bonnetia,
b. Pores in radial rows. Wood fibers with minute pits; septate. . . Pelliciera.

3 a. Tips of vessel members with spiral thickenings. ..« soivaiviooian 4
b. Vessels without spiral thickenings. ........coooveiiani i noes 5

a. Rays uniseriate or only locally biseriate and less than 3o cells high;

i witjl,uout definitely upright cells. . .......... Franklinia and Gordonsa,
b. Rays uniseriate and biseriate, sometimes triseriate, and up to 50 cells
high; many of the cells upright. .. ....ooooeiereooonon Stewartia.

' y pitti : iform; 6 (8) cells wide
Vessel-ray pitting fine, not scalariform; larger rays 4 to d
SN up o El:é'-(zoe) eIl BN s . e s svis e Ternstroemia.
b. Vessel-ray pitting coarser, opposite to scalariform; larger rays 2 or 3 (4%
cells wide and not over 5o cells high. .. ..ocoiiooniineninnenes

6 a. Vessel-ray pitting coarsely scalariform; borders absent or only i; c!;ds of
" pité. Perforation bars rather widely spaced. .. .....- .- el P al:;a.
b, Vessel-ray pitting opposite, with local tendency to scalariform; pit bor-

" ders distinct, frequently entire. Perforation bars closely spaced. Eurya.
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The impact of the war on forest industries. A preliminary
review. By Ecox GLESINGER. Fournal of Forestry (Wash-
ington, D. C.) 40: 1: 6-11; January 1942.

The author is the Secretary-General of the Comité Inter-
national du Bois and is in a position to write authoritatively
on the scope and fundamental character of what is taking
place in European forestry and forest industries and to supply
ome practical illustrations of the problems at issue. The fol-
u\-\-.-sr:g paragraph (p. 10) is of particular interest to Latin
Aamericas

“1f the forest resources of North and South America are to
meet the increased requirements of Europe and other conti-
nents, additional sources of supply may have to be developed.
I'hese might be made available by a more systematic exploita-
tion of virgin forests in the U.S.A. or Canada. Otherwise, this
may be the moment to attack the systematic exploitati:)n of
the enormous forest resources of the Latin American coun-
tries. It can be conceived that financial arrangements for the
development of these resources might appear more desirable
than additional American deliveries to European nations on a
credit basis. The pressing post-war demand for housing relief
will provide a particularly appropriate occasion for the intro-
Guc{hm of the unknown species and grades of South American
timber, which, according to many experts, has constituted so

fal one (]f rhc ma i . p"
. J( T dlﬂi(‘lllties connect W evelo

L in-American forest industries. It is importa

therefore, that the preliminary investigations of that i blnt’
should be completed as soon as possible, because th gm lem
ment of any new source of wood suppl,v takes a r:thevel o
time and it is, of course, vital that the new suppli herl ! be
available at the very moment when they willpl]:c ii:d::ij ff &

The Caribbean Forester. Pub. quarterly by the Tropical For.

Exp. Sta., U.S. Forest Servi io Pi
2 » U, borest Service, Rio Piedras, P i
Vol. I11: 2: 49-go; January 1942. e -

—

ContenTts

Isn’t research fun ( 7
. 10 (pp. 47-57, 4 figs.), by Willis R. Whitney
nucqad;mal introduction of a beneficial insect into Pyerto Ri
§8~6aj, by George N, Waolcott and Luis IF, Martorell, i
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Montane vegetation in the Antilles (pp. 6174, 4 diagrams), by J. S. Beard.

The formation and management of mahogany plantations at Silk Grass
Forest Reserve (pp. 75-78), by J. H. Nelson Smith.

Study of grades of broadleaved mahogany planting stock (pp. 79-88), by
José Marrero.

A plant new to the western hemisphere (p. 88), by John H. Pierce.

Celebraci6n del Dia del Arbol (pp. 8g-90), by José Marrero.

Notes on the American flora, chiefly Mexican. By CorneL-
s H. MuLLER. American Midland Naturalist (Southbend,
Ind.) 27: 2 470-490; March 1942.

“Collections of plants made by the author in northern
Mexico in 1939 and by Dr. Ivan M. Johnston with the author
in 1940 contain several novelties and other noteworthy species,
some of which are here treated. Various items from other
<ources which have from time to time come to the author’s
attention are also included. The bulk of the material here
presented concerns the genus Quercus.”” "

An item of particular interest to the reviewer is in connec-
tion with a sterile specimen collected in Nuevo Leén (Muller
2710) and determined by Paul C. Standley as Meliosma alba
(Schlecht.) Walp. The species (p- 487) ““is locally an important
timber tree, but is rapidly being depleted. Specimens up to 50
feet in height and four feet in diameter were observed in sev-
eral moist canyons in the vicinity of Potrero Redondo. Felled
trees are sawed by hand into timbers about 8 by 10 inches and
about § feet in length. As late as 1935 these were hauled a
distance of 15 miles over narrow mountain trails on miniature
four-wheeled carts drawn by oxen. In 1939 the timbers were
being packed over the same trails on burros. The wood is used
in Villa Santiago in the manufacture of furniture for which it
is said to be highly prized. The tree is known locally as Ayén.
A study of the wood (Yale 379353 Muller 2710) reveals tl:;t
it is distinct in aspect and structure from all others of the
Sabiaceae so far as known. It has about the same cons:s_tcnc;,;
‘and appearance as Soft Maple (Acer rubrum L.); the vesse

\erforations are simple; the rays are homogeneous and not
over three cells wide and 30 cells high; the ::_ay-vesse.l it-pairs
are medium-sized and confined to the marginal ccl}:?.h l;:co o
pmnchyma s terminal and in narrow bands whic :
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progressively mare closely spaced near the periphery of th;
growth ring; the wood fibers are thin-walled and septate, anll
the numerous pits have slit-like apertures and very sma
borders. The only feature in common with other specimens of
Meliosma examined concerns the wood fibers. Attempts to
find a more appropriate family for this wood have not been
successful and no other samples of Meliosma alba are available
for comparison.

Marine bearings. By H. C. Irvin. Modern Plastics (New
York) 19: 8: 33-34, 120; 2 figs.; April 1942. _
“The use of laminated plastic for marine bearings, particu-

larly in stern tubes, is not new. The advantages of these ma-
terials have been known for years to marine engineers and
those responsible for ship maintenance. With American ship
construction at low ebb, however, and shipping activity below
normal over a period of years, the demand for plastic marine
bearings was relatively small. Their progress, therefore, was
relatively slow until the war emergency stirred new interest
and activity.

“Lignum-vitae [Guaiacum) is, of course, the classic ma-
terial for stern-tube bearings. It held its place in this field for
generations, because it was hard enough to serve its purpose,
because it functioned satisfactorily with water lubrication,
and because no better material had been developed on a com-
mercial scale. Laminated plastic stern-tube bearings came
into use, though not widely, six or seven years ago. Within the
last three years, they have gained rapidly in popularity,
largely as a result of revived shipping activity and increased
interest in better materials and methods.”

Collecting chicle in the American tropics. By Joun S, Kax-
LING. Torreya 42 2: 38-49; 8 half-tones: March-April 1g42.
This, the first instalment of an interesting address before

the Torrey Botanical Club, is principally concerned with

“Chicleros and the present native method of tapping and

?rﬁparmg raw chicle.”” The introductory paragraphs are as

ollows:

“The principal source of chicle, the basic ingredient of
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chewing gum, is the latex of Ackras zapota, a species of the
family Sapotaceae which occurs in abundance in southern
Mexico and Central America. The Sapodilla or Chicle tree is
generally regarded as indigenous to southern Mexico, Central
America, northern South America, and the West Indies, but
because of its delicious fruit it has been planted extensively
and may now be found under cultivation in limited quantities
as a fruit tree in most tropical and subtropical countries. It is
principally in southern Mexico and Central America, however,
that it grows in sufficient quantity, size, and height to make
tapping for chicle profitable. Here the trees may occa.smm;ﬂy
attain a height of a hundred feet with straight smooth boles,
sometimes as much as eight to twelve feet in circumference;
and in these regions during the past half century has spmgg
up the extensive and unique industry of gathering cnit:i e
chicle which has no parallel in any other part of the world.
“Although the natives in tropical America had been ué}ng
small amounts of chicle for various purposes in pre-Colurnh_mIn
times (Melendez, 1920), it was not until the discovery Dlg chicle
as a suitable base for chcwing gum that this prodEct ﬁc?;n:
economically important. This discovery morcf than at.s 2
century ago is said to have been the result of attemp e
vulcanize the gum of the Sapodilla tree in Fhe.-lsa_me I?:hicle
and as a possible substitute for rubber. 'I_‘he similarity o Eeich
't'o.spruce and cherry gums, the best chewing gumsin u;;n s
time, and its adaptabili:iy - chew:;%e msgoim?éiﬂ‘;ﬁi v g’ i
B st experifméits ahd an initial outlay of
from these first modest experiments an :111 o
five dollars the extensive present-day chewing gu
?rfgz:iry is said to have had its beginning. :hiarédrlr?a:znfgr‘:;%
the spread of the gum-chewing habit grew the :S am g s
e ki v e ey e M
bt Oilff;g;:rl:eganﬂto push into the j_unglcs to o‘l::tda'mf
Amencan_ Pl f virgin forests and to qf_'r'er unheard-o
large concess O o natives for gathering chicle. Raw chicle
inducements to the natives for gatic fosaveral
bR gy Of t_he P‘l‘lnClpﬂl C—Xports 0 s
thus soon beCﬂﬂ e ﬁrgmerican states, and in 1930 the import
I\?e;lc:hpﬁge;:t{]mted States had risen to nearly fourteen







£ 1

40 TROPICAL WOODS No. 70

varies in height from 20 to 65 feet and often has a stout trunk,
sometimes 36 inches in diameter, free of .br:.a.nches up to thg
level reached by browsing animals. Its principal value is as a
source of forage and green fodder for livestock and for this
reason trees are frequently left standing in cultivated fields.
The species forms natural groves when given the opportunity
and reproduces by sprouts and root suckers as well as from
seed. The present methods of obtaining leafy branches are
verv destructive and the author suggests that the trees be
poliarded during the winter, as in this way they can be kept
productive. The wood is similar in appearance and properties
to Birch (Betula) and is suitable for the same uses. The
anatomy is described and illustrated.

El quillay. La Chacra (Buenos Aires) 12: 133: 40; November

1941,

The Quillay, Quillaja saponaria Mol., is an evergreen tree
growing in the foothills of the Andes Mountains of Argentina
and Chile, frequently forming small nearly pure stands be-
cause of its ability to reproduce by sprouts and root suckers as
well as by seeds. Its leaves are persistent and attractive to
browsing animals, especially in winter when other forage is
scarce, The flowers are fragrant and provide excellent bee
pasturage. The bark 1s rich in saponin and is much used
locally in making soap for washing woollen and silk garments.
An extract is also employed medicinally and for mixing with
kerosene to make an insecticide spray. The present method of
stripping the bark during the hot, dry season usually results
in the death of the trees so that the accessible stands are being
completely destroyed. It is suggested that the trees be felled
between January and March, leaving stumps at least a meter
high. The wood is used for fuel and charcoal.

Journal of the Arnold Arboretum (Jamaica Plain, Mass.)
23: 13 1-131; January 1942.

CownrenTs (in part)

On certain Euphorbiaceae from the tropical
Leon Croizat. e tropical Far East (pp. 29-54), by
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Studies of the Icacinaceae. II. Humirianthera, Leretia, Mappia, and
Nothapodytes valid genera of the Icacineae (pp. 55-78; 4 plates), by
Richard A. Howard.

Some Papuan Myrtaceae (pp. 79-92; 1 plate), by C. T. White.

Studies in the Lauraceae. IV. Preliminary study of the Papuasian
species collected by the Archbold expeditions (pp. 112-131), by Caroline
K. Allen,

The exploitation of the indigenous forests of South Africa.
By N. L. Kinc. Journ. So. Afr. For. Association (Pretoria)
6: 26-48; 1 map, 4 plates; April 1941.

“Our indigenous forests, exclusive of scrubs and savannah,
occupy an area of less than 0.2 per cent of the total extent of
South Africa. The forests are confined to a belt along the
south and east sides of the country. Although their area is
insignificant in relation to that of the country, they have
nevertheless played an important role in its development by
yielding timber for housebuilding, for the manufacture of
wagons and carts, and for the needs of the gold and diamond
mines at a time when other sources of supply were not avail-
able. Speaking generally it may be said that exploitation has
taken place at a rate far beyond that on which a sustained
yield could be maintained, with the result that the accumu-
{ated increment of centuries of growth has been used up in a
relatively short space of time and has left many forests in an
exhausted condition. B

«A sketch of the exploitation, as far as it is known to tf!'“i
writer, may not only be of interest but may also prove helpfu
at some future date to the coming generations of foresters.
With these objects in view the following notes have been pu;
together. The writer has made free use of o_ﬂicr'al repprfts an
s also indebted to those who have kindly furn[she;i lr]l? orm:-
tion which would otherwise not have been availab ;.::. o;;}: ::
sake of clarity the forests in each Conservancy have bee

ated separately.” 3 g
e l:lant'altjtions -ez'ta'bﬁs'hed by the state In var:;;:s ;':ialrtsi :)1{{ ti::e
country are now coming into bearing and are Faed )'fY % th%
much more wood per annum than was ever deriy m e
forests. Seventeen privately owned and foutll-'l statcl amn:: asti i
now operating on softwoods derived from these p
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and consume over six million cu. ft. a year. The quantity is
steadily increasing and 25 to 30 years hence is expected to
reach about 60 to 70 million cu. ft. per annum. In addition to
softwoods, the plantations annually yield several million

cubic feet of hardwoods. These hardwoods consist mainly of

Fucalypts from which high class strip flooring and floor
blocks can be manufactured. The erection of a hardwood mill
is now under consideration. The object of this mill is to deal
not only with hardwoods from plantations but also indigenous
timbers which are not readily saleable in the local markets.
Mention should also be made of the fact that roughly 500,000
acres of Wattles and 300,000 acres of Eucalypts have been
established by private enterprise for commercial purposes. It
may safely be said that plantation-grown wood has very con-
siderably lessened the drain on the natural timber resources of
the country and prevented the complete annihilation of the

f!.-.’L':-! g™

South African wattle bark and wattle extract with special
reference to the American market. By 1. J. Cra1s. Fourn.
So. Afr. For. Association 6: 71-88; April 1941.

[his account of the South African Wattle industry includes

A general survey of the whole field of vegetable tannins and

the world trade in them, with particular reference to their

competition with Union bark and extract.

The signiﬁc'ance of X-rays in studying the orientation of
cellulose in the secondary wall of tracheids. By 1. W.
BalLey and Earv E. Berkiey. Am. Fourn. Botany 29: 3:

A1

231-241; 18 figs.; March 1942.

The most reliable means at present of studying the fibrillar
orientations of cellulose in individual layers of tracheids are
microscopically visible striations and crystals that may be
induced to form in the elongated porosities of the cellulosic
matrix of unswollen walls. The over-all average or dominant
crrangement of the crystalline cellulose may be best obtained
f”f"“,k‘ra)' diffraction patterns.

m;;”"f“l‘ drying, delig_niﬁcation' and maceration of wood
produce minor changes in the orientation of fibrils but no
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pronounced deviations in orientation, such as from longitu-
dinal to transverse or from right-handed to left-handed
he}xc&s, etc. There is a close correlation between fibrillar
orientation, optical anisotropy, swelling anisotropy, predeter-
mined planes of hydrolysis and X-ray diffraction patterns.
This indicates that the chain molecules and crystallites of
cellulose are oriented within fibrils with their long axis
parallel to the long axis of the fibrils.

“The fibrillar orientations of cellulose in the secondary
walls of tracheids fluctuate markedly, not only in wood from
different parts of the same tree but also in different layers of
the same cell wall and frequently also in different lamellae of
the same layer. The fibrillar orientations of the inner and
outer layers fluctuate between transverse and helices of
comparative low pitch (45°-90°), whereas those of the central
layer usually deviate between longitudinal and helices of
relatively steep pitch (c°~45°). Uniform orientation of cellu-
lose throughout the successive lamellae of a wall layer is
exceptional rather than typical of tracheids. '

“The use of the polarizing microscope and of X-ray diffrac-
tion patterns alone may lead to serious misconceptions regard-
ing :ﬁ: orientation of cellulose in cell walls, unless the numer-
ous morphological, histological, chemical and other variables
in plant materials are accurately visualized and accounted
for.” — Authors’ summary.

The sliding, gliding symplastic or the intrusive growth of
the cambium cells and their derivatives in higher vascular
plants. By Girija P. MajumpARr. Four. Indian Bot. Soc.
20: 4: 161-171; 11 figs., 1 plate; July 1941.

The author discusses the methods of readjustment of the
cambial cells and their derivatives. The fiber-cells, particu-
larly the phloem and xylem fibers, grow many times the
length of their mother cells. In Conifers and in less specialized
Dicotyledons, such as Drimys and Trockodendron, which have
non-stratified cambia, the increase in the periphery of the
cambium results primarily from the elongation and adjust-
ment of the derivatives of transversely or pseudo-transversely
dividing fusiform initials. Only in the rare cases of highly
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specialized Dicotyledons with 'stratiﬁ':'c! ca{nhia (_f-;g'-} H”"’-;, 4
r}:w:m: .S‘pbona’_y!:’?m) have radial longitudinal divisions .o‘_‘f
cambium cells been observed, thus maintaining the penPheral
extension. The problem is how the elongating cells in the
cambia of Conifers and less specialized Dicotyledons and the
clongating fiber-mother—cells in the more highly -§pecla;l_12§'d'-
Dicotyledons adjust their position so as to come in contact
side by side in the peripherally extending cambial ring.
Three suggestions have been made to explain this mecha-
nism: (1) The theory of the gliding, or sliding growth (Krabbe,
Bailey), (2) symplastic (Priestley), and (3) intrusive (Sinnott
and Bloch) growth movement of the cambial initials or the'
fiber-mother-cells. Majumdar finds that the s/iding or glids
growth movement is very difficult to comprehend under |
conditions existing in the developing and differentiating =
tissues, and also in the absence of definite evidence. g
The adjustment due to symplastic growth, without any slip.
between two walls, as elaborated by Priestley from data in the
apical meristem, assumes that the protoplasts are separated
from one another by extremely plastic, semifluid walls, which
become deformed under pressure. Observations by Klein-
mann, Beijer, Teodorosco, and Popesco seem, according to
Majumdar, to support such a possibility, but it is doubtful
whether the fiber-mother-cells remain sufficiently plastic to
account for the enormous increase in the length of adult fibers,
Sinnott and Bloch have suggested that the so-called sliding
growth is really infrusive growth resulting from localized, ac-
tive differential growth confined to the two ends of a cambium , '
initial or a fiber-mother-cell. The author produces evidence in. :
this paper that this method of readjustment is actually opera-
tive in higher and highly specialized Dicotyledons. Thus
Laburnum, during differentiation of a cambium cell into a
fiber, the cells are growing by advancing tips until their tapers.
ing ends meet, and in Heracleum Sphondylium similar |.
sive growth of the cambial initials takes place,—Ropg / ' f
|
!

Brocw, Yale Dept. Botany.
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family, the following two species (the type with flower parts
in multiples of two, the other with flower parts in multiples
of three) are fundamentally so similar that I have not hesi-
tated to refer them to a single genus.

1. Shaferodendron moaensis Gilly, sp. nov.—Lamina
foliorum coriacea integra subrevoluta canaliculata, 4.5-10
cm. longa, 1.2-2 cm. lata, supra glabra subnitida vel opaca,
infra brunneo-pubescentia; costa prominens infra, impressa
supra; nervis lateralibus et reticulatibus impressis supra,
subprominentibus infra; petiolus 5-8 mm. longus; pedicellus
2-3 em. longus; lobi perianthii exteriores 2, triangulari-ovati
acuti vel subacuti glabri, 7 mm. longi, ad 4.5 mm. lati; lobi
perianthii interiores 2, anguste ovati pubescentes, subcon-
stricti ad basim, obtusi ad apicem, 7.5-8 mm. longi, ad 4
mm. lati; tubus coronae cylindricus, ad 7.5 mm. longus;
stamina exteriora 12 in consortiis 4 terna ad basim conjuncta,
lobo medio lobis lateralibus breviori lineari-oblongo vel spatu
-lato, lobis lateralibus oblongis vel anguste elliptico-oblongis,
ad 2 mm. longis; stamina 4, filamenta breva, antherae anguste
lanceolato-oblongae, ad 2. mm. longae; staminodia interiora
lineari-lanceolata, ad 1 mm. longa, cum staminibus alter-
nantia et ad summam coronam inserta 4 (in specimina typica)
vel 05 ovarium 4-loculare; fructus ignotus.

Specimens examined: Cusa: Oriente: Moa Bay, east of Rio
Moa, ]anuary 1911, Shafer 8298 (NY—type, US); valley of
Rio Yamaniguey, February 1910, Shafer 4214 (NY, US);
Baracua, August 1917, Roig 1550 (NY). The Roig specimen,
though sterile, is certainly referable here; Shafer 4214 differs
from the type only by the absence of interior staminodes.

2. Shaferodendron mayarensis (Ekman) Gilly, comb. nov.
Mimusops mayarensis Ekman ex Urban, Symb. Ant. g: 418.
1925.—This species differs from S. moaensis by the following
characters: Leaves smaller (at least in specimen examined);
perianth sciments in two whorls of 3; outer perianth segments
narrowly oblong-ovate, 6 mm. long and 3 mm. wide; inner
perianth segments elliptic, 7 mm. long and 3.5 mm. wide,

acute at apices and gradually tapered to a narrow base;

| _ mm“ 18;&“.’-.5150" staminodes (when present) 6;

6,mthm broadly ovate-sagittate; ovary 6-locular.
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Ekman’s original description specifies 6 staminodes inserted
with the stamens, but in the specimen examined (CuBa:
Oriente; Sierra de Nipe, Rio Piloto, ca. 350 m., September
1922, Ekman 15053 [NY, US]) the staminodes are lacking.
The presence or absence of staminodes appears to be one of
the variable characters in both species of the genus.

Several collections from Haiti, previously referred to
Muriea albescens (Griseb.) Baillon (=Mimusops albescens
[Griseb.] Baillon), are recognizable as specifically distinct; the
following new species is, therefore, proposed:

Muriea Eyerdamii Gilly, sp. nov.—Arbor parva; folia ad
apicem ramorum aggregata; lamina oblongo-elliptica vel
anguste elliptica, obtusa vel emarginatula ad apicem, cuneato
obtusa ad basim, g-15 cm. longa, 3.5-5 cm. lata, opaca vel
subglauca supra, aurea vel brunnea appresso-pubescentia
infra; petiolus ad 2 cm. longus; lobi perianthii exteriores
ovato-rotundi subacuti vel obtusi, 4 mm. longi et lati; lobi
perianthii interiores rotundi vel subrotundi, ad basim con-
stricti, ad apicem obtusi; tubus coronae ad 1.5 mm. altus;
staminodia exteriora in consortiis 6 terna aggregata nec con-
juncta, lobus medius lobis lateralibus parvior lineari-spatu-
latus, ad 4.5 mm. longus, lobi laterales late triangulato-ovati
divergentes lobo medio longitudine aequantes; stamina 12, ad
3 mm. longa, filamenta triangularia attenuata; ovarium
pubescens 6-loculare; fructus ignotus.

Specimens examined: Harri: Dept. du Nord: Massif du
Nord, near Pt. Michel on road to La Lome, ca. §oo m., June
1927, Ekman H8347 (US). Ile de la Gonave; trail to Anse a
Galets, August 1927, Eyerdam 233 (4, G, NY—type, US).

The following sterile specimens, may also be referable here:
Harrr: Dept. de I'Ouest: Massif des Matheux near l'{\rchaie,
February 1925, Ekman H3z17 (US). Dept. de I'Artibonite:
Plaine de I"Artibonite, Riv. Este near Riv. de I’Artibonite,
March 1925, Ekman H3363 (US). Dominican Repusric:
without exact locality, Scarff 5. 7. (Y), g (Y), and 18E (Y).
The disposition of Buch 704 from Gonave Island, Haiti, cited
by Pierre and Urban (Symb. Ant. 5: 176. 1904) under M.
albescens, is uncertain in the absence of an available specimen;
it is probably referable, however, to M. Eyerdamii.
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family, the following two species (the type with flower parts
in multiples of two, the other with flower parts in multiples
of three) are fundamentally so similar that I have not hesi-
tated to refer them to a single genus.

1. Shaferodendron moaensis Gilly, sp. nov.—Lamina
foliorum coriacea integra subrevoluta canaliculata, 4.5-10
cm. longa, 1.2-2 cm. lata, supra glabra subnitida vel opaca,
infra brunneo-pubescentia; costa prominens infra, impressa
supra; nervis lateralibus et reticulatibus impressis supra,
subprominentibus infra; petiolus 5-8 mm. longus; pedicellus
2-3 em. longus; lobi perianthii exteriores 2, triangulari-ovati
acuti vel subacuti glabri, 7 mm. longi, ad 4.5 mm. lati; lobi
perianthii interiores 2, anguste ovati pubescentes, subcon-
stricti ad basim, obtusi ad apicem, 7.5-8 mm. longi, ad 4
mm. lati; tubus coronae cylindricus, ad 7.5 mm. longus;
stamina exteriora 12 in consortiis 4 terna ad basim conjuncta,
lobo medio lobis lateralibus breviori lineari-oblongo vel spatu
-lato, lobis lateralibus oblongis vel anguste elliptico-oblongis,
ad 2 mm. longis; stamina 4, filamenta breva, antherae anguste
lanceolato-oblongae, ad 2.5 mm. longae; staminodia interiora
lmea_ri-lanceolata, ad 1 mm. longa, cum staminibus alter-
nantia et ad summam coronam inserta 4 (in specimina typica)
vel o; ovarium 4-loculare; fructus ignotus.

Specimens examined: Cusa: Oriente: Moa Bay, east of Rio
Moa, January 1911, Shafer 8298 (NY—type, US); valley of
Rio Yamaniguey, February 1910, Shafer 4214 (NY, US);
Baracua, August 1917, Roig 1550 (NY). The Roig specimen,
though sterile, is certainly referable here; Shafer 4214 differs
from the type only by the absence of interior staminodes.

2. Shaferodendron mayarensis (Ekman) Gilly, comb. nov.
Mimusops mayarensis Ekman ex Urban, Symb. Ant. g: 418,
1925.—This species differs from S. moaensis by the following
cha.racters: Leaves- smaller (at least in specimen examined);
perianth segments in two whorls of 3; outer perianth segmenfs:
narrowly oblong-ovate, 6 mm. long and 3 mm. wide; inner
perianth segments elliptic, 7 mm. long and 3-8 mm. wide
acute at apices and gradually tapered to a narrow bases
:::cu‘nor séa.mmodes 18_;.i;_ntm.'ior staminodes (when present) 6:

ens 6, anthers broadly ovate-sagittate; ovary 6-locular,
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Ekman’s original description specifies 6 staminodes inserted
with the stamens, but in the specimen examined (CuBA:
Oriente; Sierra de Nipe, Rio Piloto, ca. 350 m., September
1922, Ekman 15053 [NY, US]) the staminodes are lacking.
The presence or absence of staminodes appears to be one of
the variable characters in both species of the genus.

Several collections from Haiti, previously referred to
Muriea albescens (Griseb.) Baillon (=Mimusops albescens
[Griseb.] Baillon), are recognizable as specifically distinct; the
following new species is, therefore, proposed:

Muriea Eyerdamii Gilly, sp. nov.—Arbor parva; folia ad
apicem ramorum aggregata; lamina oblongo-elliptica vel
anguste elliptica, obtusa vel emarginatula ad apicem, cuneato
obtusa ad basim, g-15 cm. longa, 3.5-5 cm. lata, opaca vel
subglauca supra, aurea vel brunnea appresso-pubescentia
infra; petiolus ad 2 cm. longus; lobi perianthii exteriores
ovato-rotundi subacuti vel obtusi, 4 mm. longi et lati; lobi

janthii interiores rotundi vel subrotundi, ad basim con-
stricti, ad apicem obtusi; tubus coronae ad 1.5 mm. altus;

staminodia exteriora in consortiis 6 terna aggregata nec con-

juncta, lobus medius lobis lateralibus parvior lineari-spatu-
latus, ad 4.5 mm. longus, lobi laterales late triangulato-ovati
divergentes lobo medio longitudine aequantes; stamina 12, ad
3 mm. longa, filamenta triangularia attenuata; ovarium
pubescens 6-loculare; fructus ignotus.

Specimens examined: Hairi: Dept. du Nord: Massif du
Nord, near Pt. Michel on road to La Lome, ca. 0o m., June
1927, Ekman H8347 (US). Ile de la Gonave; trail to Anse 4
Galets, August 1927, Eyerdam 233 (A, G, NY—type, US).

The following sterile specimens, may also be referable here:
Harri: Dept. de 'Ouest: Massif des Matheux near I'Archaie,
February 1925, Ekman H3317 (US). Dept. de I’Artibonite:
Plaine de I’Artibonite, Riv. Este near Riv. de I'Artibonite,
March 1925, Ekman H3363 (US). Dominicay RepusLic:
without exact locality, Scarff 5. n. (Y), 9 (Y), and 18E (Y).
The disposition of Buch 704 from Gonave Island, Haiti, cited
by Pierre and Urban (Symb. Ant. 5: 176. 1904) under M.
albescens, is uncertain in the absence of an available specimen;
it is probably referable, however, to M. Eyerdamii.
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The only other species of this genus, Murica albescens
(Griseb.) Baillon, endemic in western Cuba, differs from this
new species in having the under-leaf surface silvery pubescent,
the perianth segments narrower and more acute, the exterior
staminodes basally united into groups of three for 1 mm., and
the lateral members of each exterior staminodial group
linear-oblong and approximately parallel with the median
staminode. Specimens examined: Cusa: Pinar del Rio: El
Retiro (locality fide Grisebach and Pierre and Urban), 1860~
1864, Wright 2919 [type collection!] (G, NY); Boca de
Galafre, March 18, 1911, Britton 10006 (NY); Sierra de los
Organos, Grupo del Rosario, Pinar de Lechuza, June 30,
1921, Ekman 12982 (NY). Habana: Cojimar, near Rio
Cojimar, Ekman 13707 (US).

Mimusops azulensis Urban, from the Sierra del Cristal,
Orie_nte, sz}&a, described on the basis of a completely sterile
specimen, Ekman 15866 (NY), will probably prove, when
flowering material is available for study, to be a third species
of the genus Muriea. i

Key To AMERICAN GENERA OF MIMUSOPOIDEAE

__The following generic key may be used as an aid in the
identification of western hemisphere material of the sub-
family Mimusopoideae:

I €r lﬁlt!l g L 101 m 245 8t £ and nterior stami
segments 8; exterior sta lnﬁ}dcﬁ 43
' stamens d =
l'lDd,ES ] (l”l?ﬂﬂﬂf!a in‘(lf!) sasssre ey

S e o e S o S R A e S v S e MIMUSOPS.

P - - . 6

g nts 6 Or 43 extenor s ﬂmln.d » 3 kY 'y
Cl}lallrj‘l 5S¢ I'll}. r T1or st (=3 13 12, or 6 stamens I2 or
45 Interior stammﬂdts 6, 4, 0rQ,

Stamens 12; interior staminodes o; exterior staminodes 18, .
............................... et e VRO IR E AL

Stamcns 6 Q 11 1 i
8 43 1nterior 'Stamlnodcs i
: lr as l'mmy as thc stamﬂﬂs, or O. CXterior

iE:tc:-u:ir staminodes much shorter than the corona tube; stamens 4 or 6
serted at middle of corona tube; perianth segments 4‘or 6 :

st e R Sy vevveseersnsns. . SHAFERODENDRON.

Exterior staminodes essenti
fnO tially as long as or langer than th
stamens 6, inserted at summit of corona tube; pegl'ia‘nth scg:-l::::g“ tube;

AL LR IR L o T S

....... savalireniveaaaaaa.. . MANILKARA.
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NEW AND NOTEWORTHY SAPOTACEAE OF
BRAZILIAN AMAZONIA

By ApoLrHo DUCKE

Sapotaceae occupy one of the most prominent places in the
forest flora of tropical America, but their natural classification
into genera is very difficult. Moins que toute autre famille,
les Sapotacées se prétent a la classification en série linéaire;
les formes s’enchainent les unes dans les autres, de maniére a
constituer un vaste réseau, a travers les mailles duquel les
coupures sont particulirement délicates A pratiquer.”—Du-
bard, in Réy. Gén. de Bot. 29: 292 (1907), cited by Baehni,
Candollea 7: 394 (1938). This difficulty is increased by other
factors: Most of the species are confined to sparsely settled
forest countries where no botanical institutions exist; most of
them are high trees which flower at intervals of several years
and independently of a definite season and nearly all bear
fruits that, because of their size and consistency, are difficult
to preserve in herbaria. In consequence of these factors, her-
barium collections now available are nearly always incom-
plete; also, when complete, the collection usually represents
only a single plant. Even the best herbarium specimens are
mere fragments of trees; when they are not supported by field
observations our knowledge will never be so complete as it
s in the countries whose forest flora is studied from living
plants.

The type specimens of the new species described in this
paper are preserved in the herbarium of the Jardim Botanico
do Rio de Janeiro. Co-types will be distributed.

Casca Doce or P£o Doce TREES

These trees have in common the sweet but afterwards
astringent taste of their bark, which, according to P. Le
Cointe, is attributable to the presence of glycyrrhicin. Most
of them have a smooth bark of light yellowish gray color,
sometimes with darker spots. The soft fleshy mesocarp of the
fruits is sweet and edible. The wood is highly esteemed as
firewood.




$ TROPICAL WOODS 2
0. 71

_ The three species I first observed in Albiarsici
site or subopposite leaves; with these st azonia have op
(untenable) genus Glycoxylon (1922) Anl a;gll created the
(1925) often bears branchlets with al additional species
leaves. I afterwards discovered near Ma ;"‘ﬂaﬁe or ternate
Casca Doce with alternate and subverti:iu"s al fith species of
are more or less closely allied with the e St R
Sweet Bark, Pradosia glycypbloea e only South Brazilian
placed in the genera Chrysophyil, i T B had been
: pbyllum and Lucuma, but Kuhl-
mann,.who studied complete botanical material o:1 li :
recognized it as related to Pradosia lactescens of tI:: tsr;ensé
country, “Ot“’lthstandlpg the non-sweet taste of the bark of
;.he latter. A new species, from Mandos, is closely allied to
actescens, having the same dark violet flowers and non-
sweet bark, but it differs in various characters, chiefly its
:Egtézlli?ttedlesaves “};hlch show some affinity with one of the
g eh weet Bark species. These two species form one
group in the genus Pradosia, while a second group is composed
of the six above-mentioned Sweet Bark trees.

There exists a seventh species of Sweet Bark, but this
does not belong to the genus Pradosia. It has a sweet bark
and is known as Casca Doce, but its appearance is like that
of some of the so-called Lucuma-Pouteria group. Its leaves
are widely alternate; the flowers also suggest Pouteria, but
on the available material they are anomalous and degenerate
and do not permit a positive determination of the genus.
It grows in flooded forest along the Rio Aramd in the Amazon
estuary.

There was recently discovered near Mandos another new
Pradosia, whose bole, bark, flowers, and fruits resemble the
Sweet Bark trees of the same locality, only the leaves are
very different and the bark is not sweet.

From the above discussion we conclude that opposite leaves
and sweet bark are not such valuable generic characters as 1
previously believed. Consequently, Glycoxylon (and also the
two other genera, namely, Barylucuma and Syzygropsis
which I proposed on the basis of their opposite leaves) cannot
be maintained. The problem of placing these plants in “good”
genera still remained unsolved.
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It is evident that with the suppression of the genus G/ycoxy-
lon its species must be transferred to the genus Pradosia.
Bachni (Zc.) and Eyma (Rec. Trav. Bot. Neerl. 33: 156;
1936), however, extinguished not only Glycoxylon but also
Pradosia. But Eyma placed the species of both in Chrysophy!-
lum and Baehni in Pouteria, and because of such a divergence
of opinion of the two most eminent authorities on the taxon-
omy of American Sapotaceae, I think it would be preferable
to include Glycoxylon in Pradosia and to conserve this genus,
at least provisorily. It would be characterized chiefly by
the combination of such characters as folded stamens, lack
of staminodes, and exalbuminous seeds. The bark of the
species of Pradosia sensu latiore can be sweet or non-sweet,
but it is always astringent; the leaves can be alternate, oppo-
site, or verticillate; the corolla is always radiate at the end
of the anthesis, and of green, white, or dark violet color; the
fruit in all the species has an oblique-ovoid shape and bears a
seed (rarely two) with a long and narrow scar.

If Pradosia is suppressed its species cannot be included in
Pouteria nor in Chrysophbyllum, in the actual sense of these
genera, but should be referred to a large genus Chrysopbyllum
composed of both of these genera. Chrysophyllum L. (1753)
would have the priority over Pouteria Aubl. mixtum com-
positum (1775) and Lucuma Molina typo incerto (1782). Asa
consequence, Chrysopbyllum sensu latiore would correspond
to the numerous species of Abiu and Abiu-rana (false Abiu)
of Brazilian Amazonia, as Manilkara-Mimusops would
correspond to the trees known as Massaranduba or Mapara-
juba. The only deplorable consequence of this rearrangement
would be the necessity for a large number of new combi-
nations which might require the activity of a botanical
bureaucrat such as the late O. Kuntze.

The true Abiu is Pouteria (or Lucuma) caimito, very com-
monly cultivated through Brazilian Amazonia, while the
name Abiu-rana includes all the numerous forest species of
both Pouteria and Chrysopbyllum and is frequently also given
to trees of other genera of Sapotaceae, with the exception of
the above-cited Manilkara. Except the Sweet Barks (Pra-
dosia), very few species of this family have indigenous names,
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for example, the Pariry (Pouteria pariry or Lucuma pariry
Ducke), the Guajard or Uajard (Chrysophylium excelsum
Huber), the Maia (Chromolucuma rubrifiora Ducke), and
Ucuquy (genus?), but even these are often called Abiu-rana.
When certain species of Abiu-rana acquire special interest
in commerce they are often designated by new vernacular
names. For instance, Ecelinusa balata Ducke was formerly a
mere Abiu-rana, but now that it is being exploited forits
valuable balata-yielding latex, it is known as Ucuquirana in
Amazonas, Coquirana in Para.

TrE Srecies oF THE GENUS PRADOSIA LiAls

The two South-Brazilian species of this genus had been
mixed and confused by authors until Kuhlmann (Arch. Jard.
Bot. Rio §: 206 t. 26. 1930) defined the position of both in the
system and illustrated them by good diagnoses and draw-
ings. Authors may still discuss what species should be the

type of the present genus, but that will not affect the value
of the genus,

Synopsis of the Species of Pradosia
With non-sweet bark and dark violet lowers

I_l::mics small, :l]tcrr‘ialc, with few and distant primary lateral nerves and
obsolete venulae. Flowers in clusters on trunk and old branches

Ié.\e':vcs large, at least on the superior part of the branchlets, in verticils of
proes ;rfparntcd by long internodes; primary lateral nerves numerous and
la;;; m}: marted, cx;lnncctcd by very conspicuous obliquely transverse venu.
" Wers on the older part of branchlets, below the leaves or after their

.................................. 2. P. verticillata, sp. nov,

Wi g
l n: .:T:n-swcﬂ b_:u;\k d:md white flowers. Leaves medium-sized to rather
» Alternate, with distant primary lateral
arg nerves an
Flowers on branchlets below the leaves, ..., 9 Pdd:f:':::'lj: :;m;l“.
QN » Sp. noy.

With sweet bark and ;
fosicticie find green or white flowers. Flowers on the older part of the

Leaves rather large, sub.vertic;
1 ticill
branchlets. Primary lateral ncr:lﬁa::; at least on the upper part of the

nected by venulae; lesser lateral ones E:].I::gs Eg;c}:};r;_f:::ﬂt’d, not con-

vveds P subserticillata, sp. no.v'.
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their primary lateral nerves few and distant, but connected by uninter-
rupted reticulate venulae; lesser lateral nerves lacking.

Leaves not rarely alternate, oblong-obovate with long cuneate base.
Corolla very small (diameter 4-6 mm.), green, more or less silky on the
GUEIdEIBEIN . s s e e 4. P. pracalta Ducke,
Leaves nearly always opposite, oblong or oblong elliptic, with acute or
obtuse base. Corolla not so small (diameter 7-8 mm.), white, glabrous.
ek e e e Y S N O U 5. P. Huberi Ducke.

Leaves small, opposite. Primary lateral nerves straight and parallel,
alternating with lesser ones, and not connected by uninterrupted venulae.
Flowers green.

Peduncles rather long (7-1o mm.J).. .......... 6. P. pedicellata Ducke.
Peduncles very short (0.6~2 mm.)......... 7. P. inophylla (Mart. ex
Migq.) Ducke,

Leaves small, alternate, seldom sub-opposite. Primary lateral nerves not
connected by uninterrupted venulae, but lesser lateral nerves present.
L e T Bt s ey e S 8. P. glycyphloca (Casar.) Kuhlm.

1. Pradosia lactescens (Vell) Kuhlm. ( = Pometia lac-
tescens Vell.) was often confounded with the Sweet Bark
trees, from which it differs by non-sweet bark, by inflores-
cences clustered on trunk and old branches, and by the dark
violet color of its flowers.

This species has nothing to do with the southern Sweet
Bark, Pradosia glycyphloea, with which it has been confused
for a century. According to Eyma (/.c.), “ the species /actescens
and glycypblocum had been confounded by all authors.
Nomenclatural history of these species is highly complicated,
and Kuhlmann’s interpretation is chiefly based on the sweet
bark of glycyphloeum, that of /actescens being bitter.”” Since
a field botanist, however, never devotes his time to decipher-
ing nomenclature puzzles, I accept without discussion the
interpretation of Kuhlmann, the greatest authority on the
forest trees of tropical southern Brazil. It is also probable
that the authors of these species knew the live trees and not
herbarium specimens only. Accordingly, the name glycyph-
Joeum must necessarily be reserved for the one with sweet
bark and Jactescens for the other, whose cauliflorous inflores-
cences were sufficiently characterized by Velloso.

Pradosia lactescens is a small tree inhabiting hill forests
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near the city of Rio de Janeiro. It was also observed in Minas
Geraes. A complete description with a drawing was given by
Kuhlmann (/¢.), and herbarium specimens were distributed
by him (Jard. Bot. Rio 15812).

2. Pradosia verticillata Ducke, sp. nov.—Arbor usque ad
35 m. alta, trunco cylindrico, cortice griseo-rufescente vix
rugoso sapore adstringente malo nec dulci, latice copioso albo
viscido. Ramuli crassi, vetustiores glabrati cinerei rimosi et
lenticellosi, juniores ut innovationes omnes dense rufoto-
mentosi. Folia in ramulorum parte superiore vulgo in verti-
cillis 10-30 mm. distantibus, § per verticillum, solum in
ramulorum parte inferiore saepe nonnulla alterna; petioli
15-40 mm. longi basi depresso-dilatati supra sat tenues et
anguste canaliculati, vetusti glabrati; laminae 150-250 mm.
longae et so-110 mm. latae, oblongo-obovatae, basin saepe
breviter p]{catam versus longe cuneatae, apice plus minus
obtusae et in medio brevissime acuminatae vel rarius retusi-
usculae, margine tenuissime revolutae, rigide coriaceae, supra
glabrae, subtus tomento minuto subaureomicantes et in nervis
rufotomenltosae, costis lateralibus e costa centrali subtus
crassa utrinque 25-30 inter se parum distantibus (vix ultra
§ mm. in foliis minoribus, ad 10 mm. in maioribus) supra
tenuiter impressis subtus valide prominentibus, a basj uspue
ultra medium subrectis, ante marginem attenuatis et scctl:us
marginem sursum curvatis, costulis lateralibus tenuioribus
null.zs, venis oblique transversis et flexuosis costas laterales
conjungentibus numerosis et subtus evidentissime prominen
tibus. Flores in ramulis ommnino defoliatis vel infra foli;
novella sub foliorum delapsorum cicatricibus, in fasciculi
lcier?ﬁls et multifloris saepe in verticillis regularii,)us vel irreguﬁ
tibust:sé:g:::zﬂ?t?;n;n an m;[um_ ramum cingentem confluen-
e L g mm. longiores crasse obconici; calices
ovata sat proﬁ.mdegpzi;?g az:i:;l’rs‘}ma m Phﬂ'la: 3 lmbricat'a
lafion L titi, ufotomentelli intus glabri;
lobzm; nr:ng;-l?\flolacfeaie intus glabrae extus praeter tubum et

ines i i
duplo superaites e:l:t?;::c::;:: : alalEalStm ad}ﬂto el
anthesi plena radiatae diametro iﬁcist:rgﬁor?'l?nsoh::uﬂtftalf) s?b
it : t : -» tubo brevi

mo, lobis 5 vel 6 oblongis obtusis; stamina 5 vel 6, ldbonuf;
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basi inserta, anthesi corollam superantia, glabra, filamentis
atroviolaceis praefloratione in tertio superiore extrorsum de-
flexis et ad insertionem in connectivum reflexis, antheris ex-
trorsis ovatis albidis; ovarium dense fulvohirsutum, s-loculare,
stilo brevi glabro viridi alabastro incluso. Fructus in pedun-
culo crasso usque ad 8 mm. longo, calicis phyllis persistentibus
parum augmentatis, maturus glabratus luteus, 40-50 mm.
longus et 22-30 mm. crassus, oblongo-obovoideus basi oblique
attenuatus apice obtusus, uno latere rectus altero curvatus,
intus crasse carnosus luteus; semen (in fructibus examinatis)
unum, in pulpa albida adhaerente dulci, nigrum vel fuscum,
zona umbilicali pallida lineari-oblonga a basi usque ad apicem
elongata.

Habitat circa Mandos in silva terris altis argillosis, 14-10—
1941 florifera fructibusque nonnullis maturis, Ducke n. 811.
Arbores duae visae, Florum et fructuum structura et corollae
colore speciem meridionalem P. /actescens approximat; valde
divergens foliorum characteribus omnibus, imprimis dispo-
sitione verticillata inter omnes orbis terrarum Sapotaceas
hucusque notas unica.

This new species resembles in many aspects the South
Brazilian P. /actescens which also has dark violet corollas.
Its leaves, however, are very different in size, form, and
nervation. The most striking character of our species, how-
ever, is the disposition of the leaves in whorls of five, which
gives to sterile branchlets an appearance somewhat like cer-
tain Apocynaceae or Rubiaceae (genus Henriguezia).

3. Pradosia subverticillata Ducke, sp. nov.—Arbor medi-
ocris (12—18 m. alta) trunco cylindrico, cortice flavescenti-
cinereo saepe sublaevi, sapore dulci demum adstringente.
Ramuli sat robusti, cinerei, lenticellosi, glabri innovationibus
solis canotomentellis. Folia ad ramulorum apices dense con-
gesta, vulgo 5 vel 6 subverticillata internodiis brevissimis,
nonnulla dissite alterna; petioli 20-30 mm. longi sat tenues
supra canaliculati vix minime tomentelli; laminae 70-190
mm. longae et 35-65 mm. latae, cum minoribus et minimis
nonnullis intermixtis plus minus oblongo-obovatae, basi
brevius vel longius acutatae, apice obtusae vel subrotundatae,
basi apiceque vulgo oblique plicatae, margine tenuiter revo-
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lutae, firme coriaceae, plus minus obsolete rugulosae, glabrae,
nitidulae, subtus pallidiores flavescentes, costis lateralibus e
costa centrali utrinque circiter 15 ad 20 inter se parum
distantibus (in foliis minoribus 3~§ mm., in maioribus 5—7
mm.), supra impressis subtus valide prominentibus, ante
marginem subito arcuatis margine evanidis, costis lateralibus
tenuioribus nullis, venulis reticulatis in utraque pagina
obsoletis vel subnullis. Flores ad ramulos infra folia in fasciculis
multifloris dense congestis; pedunculi 3-5 mm. longi, ut calices
extus dense canescenti- vel rufescenti-sericei; calices 3—4
mm. longi campanulati, solum dimidio superiore in lobos §
obtusos intus praeter basin pilosam glabros divisi; corollae
laete virides, in alabastro adulto calicem subduplo superantes,
anthesi incipiente subcampanulatae, demum radiatae dia-
metro circiter 12 mm. (cito caducae), glabrae lobis (5 vel 6,
oblongis, obtusis; extus marginibus exceptis tenuiter albi-
dosericeis, tubo vix 2 mm. longo; stamina g vel 6 a loborum
basi libera, glabra, corollam anthesi parum superantia, fila-
mentis in praefloratione ut in reliquis speciebus flexuosis,
antheris ovatis extrorsis; ovarium pallide flavido-hirsutum,
§ linterdum 67) loculare, stilo glabro alabastro incluso.
Fructus in pedunculo valido, ad 8 mm., longo, super basin
stipitiformem oblique inclinatus, subfalcato-oblongus, apice
acuminatus vel apiculatus, adultus 25—40 mm. longus et
16-22 mm. latus, subglabrescens, uno latere rectus super basin
sinuosus, altero fortiter convexoarcuatus; semen fuscum area
umbilicali oblonga pallida basin non attinente,

Habitat prope ‘Mandos in silva humida non inundabili
circa caractam minorum fluminis Tarumé, in solo arenoso
mensibus Junio ad Octobrem florifera, Martio ad Maiun;
fructifera, Ducke 812 et Herb. Jard. Bot. Rio 2214¢ 35544
35545. Arbores vidi plurimas, d :
th;:;ii?ﬁ::—sig ?a\:ﬁet ll3ark can easily be distinguished from
B! er large and sub-verticillate leaves with

. hgl and parallel nerves. These nerves do not alternate
g::m I;Ss:irsonfis and are not connected by transversal venula?.

eed resemble those of P, glyeyphloea, but the fruit

s . : ;
1g er:‘?: oblique than in that and all other species of the present

No. 71 TROPICAL WOODS 15

4. Pradosia praealta Ducke, comb. nov. (=Glycoxylon
praealtum Ducke, Arch. Jard. Bot. Rio 4: 165 t. 20. 1925,=
Glycoxylon grande Ducke ex Bouillenne, nomen nudum).—
This is one of the biggest trees of the upland rain forest around
Belem do Pard; the largest are at least 5o meters high and
have three or four enormous buttresses. The bark is smooth
and light in color like most of the other species of Sweet Bark.
The leaves on some branches are more or less opposite, but
on others they are sub-opposite, ternate, or even alternate.
Photographs of the base of a very large trunk are shown by
R. Bouillenne in ““Un Voyage Botanique dans le Bas Ama-
zone” (Une Mission Belge au Brésil 2: t. 10, figs. 561, 562.
1930) under the unpublished name of Glycoxylon grande.
Specimens were distributed to the principal botanical institu-
tions, proceeding from Belem do Pard.

Pradosia praealta Ducke, var. subsessilis Ducke, var. nov.
—A speciei forma typica divergit floribus subsessilibus.
Foliorum insertio saepius alterna. Arbores inter maximas
silvae circa Mandos, locis altis in solo argilloso. Octobre vel
Novembre florens, fructibus maturis saepius Maio. Specimina
florifera Ducke 825, fructifera Herb. Jard. Bot. Rio 35546 et
cum ligno 276 (Yale 32652).

This variety may eventually be a geographical form of the
present species whose typical form is rather frequent in the
upland rain forests around Belem but has not been observed
more westward. The aspect of the trees is very similar in both
forms, but the typical form is distinguished by well evolved
peduncles, 1 to 4 mm. long, whereas in var. subsessilis the
flowers and fruits are sub-sessile. The trees of the variety do
not reach the enormous size of some individuals of the typical
form, but they are among the largest of the forest trees in the
environs of Mandos.

The fruit is the same in both forms of the species, and not
unlike that of P. verticillata, except that it is less oblique and
sub-pyriform-attenuated at the base. The ripe fruit is yellow,
glabrous, thick-fleshy with scarce pulp, and of sweet taste.
Its size varies from 25 to 5o mm. by 12 to 30 mm. It contains
one seed, exceptionally two. The seed is variable like that of
P. verticillata but is always straighter; its scar is broader and
does not reach the apex.
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5. Pradosia Huberi Ducke, comb. nov. (=Glycoxylon
Huberi Ducke, Arch. Jard. Bot. Rio 3: 235, 6. 16. 1922; 4:
164 t. 20. 125).—This species is also known by the name of
Pracutiba Doce (Sweet Pracutiba), because of the resemblance
of its bole to that of the common Pracuiiba of the Amazon
estuary (Mora paraensis Ducke, fam. Leguminosae-Caesal-
pinioideae). The large trees are frequent on swampy and
often flooded land along some of the rivers and ““furos” (chan-
nels) of the central part of the Amazon estuary (Breves, Rio
Aramd, Furo Macujubim) and are some of the most charac-
teristic trees of the forest. Floriferous specimens have been
distributed to the principal botanical institutions,

6. Pradosia pedicellata Ducke, comb. nov. (=Glycoxylon
pedicellatum Ducke, Arch. Jard. Bot. Rio 32 235. 19223 4:
164 t. 20. 1925).—A small tree in open land (campinas), but
of middle to rather large size when in tall forests; always
found on white sand with black humus and chiefly in swampy
places. Known on the southern side of the mouth of the
Amazon and the Pari estuary: Porto de Moz (on the mouth
of the Xingt) and Gurupd, on sandy campinas; Belem do
Pari and Mosqueiro, in the forest. Herbarium specimens have
been distributed to the principal botanical institutions.

~ 7. Pradosia inophylla (Mart. ex Miq.) Ducke, comb. nov.
(=Chrysopbyllum inopkyllum Mart. ex Miq.=Glycoxylon
inophyllum Ducke, Arch. Jard. Bot. Rio 3: 254 t. 16.’1922; 4:
163 t. 20. 1925).—A small tree or shrub of sandy campinas
with black humus, found in the western part of the State of
Pard (Rio Mapuera tributary of the Trombetas; Faro) and
in the State of Amazonas (sandy campinas on the lower Rio
Negro and near Borba on the lower Madeira). Occurs also
mf tll';e form of}g_ nc;lrly middle-sized tree, in “catinga” woods
of the upper Rio Negro Basin: Ri icuri i

Samp!g [};Ecke 2 Yga]e s io Curicuriary (with wood

8. Pradosia glycyphloea (Casar. Kuhlm, ( =

lum glycpblocum Casar. = Lucuma)gjy cyphlo E‘E Maffr g’:fggié)]ﬁ_
ex parte).—This species, the only Casca Doce of .southerr;
Brazil, is also known by the indigenous name of Buranhem,

whi ;
hich seems to be a corruption of “ merecem” or “muiracem”

(sweet wood). It is a large tree growing in hill or mountain
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rain forests of tropical southeastern Brazil (Rio de Janeiro,
Minas Geraes). A complete description with a drawing was
given by Kuhlmann (Zc.), and herbarium specimens were
distributed by him (Jard. Bot. Rio 22231).

I believe that there should be no doubt that the Sweet
Bark of Rio is the true Chrysopbyllum glycyphloeum Casar.,
because Casaretto in his description refers to the sweet and
afterwards astringent taste of the bark. This is the most im-
portant differential character in spite of its not being avail-
able when studying exclusively herbarium “types.” The old
authors whose herbaria are still preserved did not select
“types” for their diagnoses because nomenclatural types in
the modern sense were not in use at that time. In many cases
the old diagnoses may have been made upon specimens which
no longer exist in herbaria, and the same author may have
replaced the original specimens by others of the same
species.

9. Pradosia decipiens Ducke, sp. nov.—Arbor magna (30
m.), trunco cortice sublaevi pallide flavido, cicatricibus parum
discoloribus notato, basi radicibus tabularibus modice altis
fulto, cortice sapore solum adstringente nec dulci. Ramuli
vetustiores cinerei, juniores rufobrunnei, glabri innovationibus
solis tomentellis. Folia alterna, vulgo sat dissita; petiolus 15—
40 mm. longus validus superne profunde canaliculatus, min-
ime tomentellus; lamina vulgo 80-150 mm. longa et 45-80
mm. lata, plus minus obovato-eliptica basi saepissime acuta,
apice obtusa vel rotundata, basi apiceque vulgo plicata,
margine plus minus revoluta, firme coriacea, adulta glabra
nitida supra glaucescens subtus magis flavescens, costis later-
alibus in utroque latere 12 ad 1 sat remotis supra tenuibus
impressis subtus valide prominentibus ante marginem subito
arcuatis margine evanidis, venulis recitulatis obsoletis vel
nullis. Flores ad ramulos infra folia dense fasciculati, pedun-
culis 6-8 mm. longis glabris; calix fere usque ad basin solutus

- in phylla § rotundata glabra vix marginibus minime ciliatula;

corolla alba glabra in alabastro adulto calicem subduplo
superans, anthesi incipiente circiter 6 mm. longa demum radi-
ata diametro g-11 mm,, lobis 5 vel rarissime 6 tubo duplo
vel triplo longioribus elliptico-ovatis obtusis; stamina g
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(vel 6) apici tubi inserta, corollam vulgo ¥4 excedentia, glabra;
ovarium rufopilosum stilo glabro in alabastro non exserto.
Fructus (fere adultus) e pedunculo robusto 8 mm. longo inter
calicis phylla persistentia, glabratus, 34 mm. longus 1§ mm.
latus (in sicco), oblique oblongo-obovoideus, basi attenuatus
apice obtusus, uno latere fere rectus altero curvatus; semen
nondum bene evolutum.

Habitat prope Mandos ad ripam altam cataractae minoris

fluminis Tarumd, florifera Novembre et Decembre, fructifera
Martio, leg. A. Ducke Herb. Jard. Bot. Rio de Janeiro 24860,
cum ligno Ducke 385.
- This is a highly interesting species in having a trunk per-
fectly similar in form and color to that of Pradosia praealta
but without any sweet taste to its bark. Flowers and fruits
also are like those of the true Sweet Barks. It is, however,
easily distinguished from its congenerics by some characters
of the leaves. A single tree was observed, now dead in con-
sequence of erosion of the soil. A wood sample with herbarium
material will be forwarded to Yale.

Chrysophyllum oppositum Ducke, comb. now. ( =Glycoxylon
appositum Ducke, Arch. Inst. Biolog. Veg. Rio 2: 68. "935)-_‘
Because of its opposite leaves and its exalbuminous seeds. I
was formerly inclined to place this species in the genus G;v-
coxyion (now included in Pradosia), but its affinity 1s not with
that genus. The aspect of the tree and of the leaves, the
Hu.w;rs in all of their parts (inclusive of the non-folded, sta-
mens), as well as the shape of the fruit, are those of some of the
genuine Chrysophyllums, and there is no doubt that the
place 'Uflth‘cj splecies ts here. The bark is not sweet. I found
some individuals in fi g
have distributed f?e:gzr?t}ijr]:r;dcré?::etr?i“e[sg "ti?{af e
R sidea). p s (Ducke 308, H. J. B.
) Ch’bfsoﬁhy’f"m cyanogenum Ducke, sp. nov.—Arbor 25 ad
35 m. alta, partibus omnibus acidum cyanhydricum forti
redolentibus, trunco cylindri i 4 i |

) ¢o cylindrico cortice fusco regul
R i ‘ _ e gulariter et
i ru!f)rlf;ue‘ r]mn;f:\,l_ramélhs fertilibus parum robustis,

rellis »sericers. Folia ad apices ramulorum ! 3

tiol congesta;
petiolus 20-40 (rarius 50) mm. longus parum robgustus
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supra canaliculatus, junior rufosericeus, demum canescens;
lamina 100-150 (rarius 170) mm. longa et 40-75 (rarius 8§5)
mm. lata, oblongo-obovata, basi sat longe in petiolum at-
tenuata, apice obtusa et in medio abrupte breviterque acu-
minata, subcoriacea, supra glabra valde nitida, subtus to-
mento sericeo-micante tenui at denso primum laete rufescenti-
aureo demum rufocupreo et in vetustis canescente induta,
margine tenuiter revoluto, costis lateralibus e costa mediana
utrinque 4 ad 8 adscendentibus marginem versus arcuatis,
supra vix prominentibus at bene distinctis, subtus fortiter
elevatis, costis lateralibus tenuioribus nullis, venulis numero-
sis subparallelis costas connectentibus supra magis quam
subtus conspicuis. Flores in ramulo infra folia e nodis fascicu-
lati, circiter 10-20 per fasciculum; pedunculi anthesi 8—9
rarius 10 mm. longi, rufosericei; calix phyllis quinque 3 ad
4 mm. longis latiuscule ovatis extus rufotomentellis intus
albidosericeis marginibus longe et dense ciliatis; corolla 4
ad 4.2 mm. longa breviter campanulata viridis glabra, usque
ad medium s-lobata lobis ovatis obtusis, post anthesin sub
fructu novello persistens; stamina § corollis sub-breviora,
glabra, filamentis e tubi medio liberis, in praefloratione rectis,
quam anthera sublongioribus, antheris mediocribus, extrorsis;
ovarium s-costatum §-loculare rufosericeum, stylo brevi
crasso. Fructus e pedunculo 15-20 mm. longo robusto;
novellus rufotomentosus late subglobosus basi in collum con-
tractus apice conspicue depressus et circa styli rudimentum
concavus; maturus sphaericus diametro 30-50 mm., glabratus
nitidus flavescens, pericarpio crasse et sat rigide coriaceo-
carnoso; semina in fructu vulgo 2-4 rarius g, in pulpa flavida
dulci adhaerente, 15-30 mm. longa 10-15 mm. lata 4~7 mm.
crassa, obovato-oblonga valde compressa, testa fusca rugu-
losa parum nitidula, zona umbilicale pallidiore lineari apicem
non attinente, embryone albumine abundanti incluso.
Habitat circa Mandos in silva primaria solo argilloso non
inundabili, ubi florebat 27-7-1941, Ducke 813 et cum ligno
386; circa Belem do Pard visum. Inter hujus generis species
amazonicas foliis subtus auratis ornatas pulcherrima, di%no-
scenda petiolis quam pedunculi floriferi multo longioribus,
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foliorum laminis supra nitidissimis, floribus parvis, corolla
post anthesin persistente, fructibus longe pedunculatis.

This tree is remarkable, not only for its beautiful foliage,
but also for the strong hydrocyanic scent from every wounded
part (except the ripe fruit), chiefly from bark and sapwood.
Its flowers appear at intervals of several years. The stem is
covered with a very regularly wrinkled bark; the branchlets
are crowned by the foliage and bear the flowers exclusively
on the inferior, aphyllous, part. The leaves have a brilliant
and very dark green upper surface and a golden or bright
cupreous under side; they have a remarkably long petiole,
much longer than the peduncle of the flowers. The corollas
are persistent under the young fruit, unlike nearly all the
other Sapotaceae, where they are very caducous, falling
soon after the opening of the flower. A wood sample with
herbarium material will be forwarded to Yale.

Tue GeNus CHROMOLUCUM4 DUckE

E}‘ma (/¢.) does not mention this monotypic genus, but
Baehni (/c.) includes it in Pouteria. T do not know wh;:ther
Baehnl had ever seen living trees of Chromolucuma: it has its
own “facies” and better differential characters t’han those
distinguishing Pouteria from Chrysophyllum. 1t is evident
therefore, that Chromolucuma should not be suppressed w??h’
out suppressing Pouteria also and including the species of li
in a very large genus Chrysophbyllum. 3 ;

Clromolucuma rubrifiora Ducke.—This tree is one of th
pr(;ttlest Sapotaceae of the Amazon; it inhabits sw(‘:':lmt e
r%ir:ld {;);rer;:»tgaarzct::g little streams, in the middle parts of tﬁi

) r .
em to the Rio Negro, The large stipules,

rather persistent on '
sterile branches, and
mesocarp of the ripe fruit are very : i v

numerous species of Abiu-rana ; :
: -rana in Amazon
on the Upper Rio Negro, it has it 1an language, but,

Mai4. A wood sample with herbariym ,an indigenous name,

is in the Yale collections (Ducke 12; ?ﬁ?ﬁé;gom Mg
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ManNIrKarR4 ADANS. oR Mivusors L.

The separation of Mimusops L. into two genera seems to
have been accepted by most modern authors, for example,
Baehni (/¢.), Eyma (/¢.), and Pulle (“Flora of Surinam”).
I have observed, however, that of all the differential char-
acters cited by the authors, only those of the seeds and of
the leaves are constant, and not those of the flowers as
alleged by Eyma. No difference was found in the structure
of the woods. “In reference to your problem concerning the
classification of certain members of the Sapotaceae, I have
failed to find any anatomical character that will justify the
separation of Manilkara and Mimusops. On the contrary,
the woods of the two groups appear sufficiently homogeneous
in appearance, properties, and structure to warrant their
inclusion in a single genus. In fact the differences noted in
the woods of the two genera are less pronounced than in
those of different species of the same genus.”—From letter
of Professor Samuel J. Record, November 12, 1934.

The greatest difficulty in studying species of Manilkara on
herbarium specimens is the high variability in size and
shape of the leaves which often appear successively on the
same tree in two very different season-forms. At the prin-
cipal flowering period, usually at the end of the rainy season,
branchlets densely covered with flowers have comparatively
small and stiff leaves, often with rounded apex. At all other
seasons, however, on the same tree few-flowered branchlets
are sometimes observed with leaves similar to those of the
sterile branches, namely comparatively large and thin and
often a little acuminate at the apex. That was the case of
M. amazonica Huber, whose herbarium type belonged to the
second form, while M. maparajuba of the same author is
nothing but a specimen proceeding from a tree in full Alower-
ing stage. The following species of Manilkara have hitherto
been observed in Brazilian Amazonia:

1. Manilkara Huberi (Ducke) Chev.—Upland rain forest
through the State of Pard, up to the eastern half of the State
of Amazonas and northern Matto Grosso; Dutch and British
Guiana, and Venezuela. Wood sample and herbarium mate-
rial (Ducke 140; Yale 22600).
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5. Manilkara bidentata (A.DC.) Chev.—Hill and moun-
tain forest, in Brazil till now observed only in the extreme
north of the state of Amazonas (certainly present also in the
correspondent part of the State of Pard), Guiana, Venezuela.

3. Manilkara excelsa (Ducke) Chev.—State of Pard:
middle course of Rio Tapajoz, chiefly along the cataracts in
not too deeply flooded forest. ]

s. Manilkara inundata (Ducke).—Western and southern
parts of the State of Amazonas, and northwest Matto
Grosso, certainly also in the Acre Territory and in the
Amazonian parts of Peru and Bolivia. “Varzea™ forest,
seldom in upland forest on moist and fertile clay loam.

5. Manilkara amazonica (Huber) Chev.—States of Pard
and Amazonas, and parts of the State of Maranhio, in upland
rain forests and in “varzea” forest, but exclusively on sandy
soil. Also on sandy “campinas,” and in this case occurring
in a shrubby form with short and often broader leaves.
Wood sample with herbarium material (Ducke 88; Yale
21347).

6. Manilkara paraensis (Huber) Chev.—Eastern part of
the State of Pari, in swampy forests.

% g.'}l_f;".m::!kgm longiciliata Ducke, sp. nov., vel Mimusops
longiciliata Ducke, sp. nov.—Arbor ramulis crassis glabris
_}unllonbfus evidentissime pallido-lenticellosis, innovationibu;-
resina incolore glutinosis. Foliorum petiolus vulgo 30-§0
mm. langus, modice robustus, glaber; lamina vulgo 70—166
mm. (rarius §0-200 mm.) longa et 35-80 mm. lata crasse
coriacea at satis elastica, obovato-oblonga vel ob : basin.
acutam versus longe cuneata, api : othr
_ _ { ata, apice rotundata vel obtusa et
sacpe leviter emarginata, in utraque pagina glab i
novissimis subtus to i Caei Sf)lum 54
P B re:}!zzlt:taconlglﬁtmato microscopico sub
5 et
arptele et b SUbtgsa \:iis n;{;zc.entesl pallidiore
nitidula, costa mediana subtus cr paricior pius dnits
4SS€ prominente, costis

laterali s i
e a;;l)mu:n e(t: venulis tnFultraque pagina tenuissimis et non
onspicuis. Folia in exsiccati i 15
xsiceatis :
saepe strato albo ceroso e

SAEpe : g.:ccitateexsudatoinduta. Flo 1
::E: e:;ls ifa:tﬁ’ _tgrmmah ramulorum in fasciculis d;ﬁ:igu:it
» albidi, praeter sepala interiora glabri, in ala-
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bastro glutinosi; pedicelli sub anthesi vulgo 18-25 mm. longi,
patentes, tenues, apicem versus ViX incrassati, ‘lentl‘cellat_z;
sepala circiter 6 mm. longa, longe deltoidea, interiora in
latere externo tenuiter canotomentella; corolla SEPalIS aequi-
longa, tubo brevi, lobis et appendicibus integris oblongis;
staminodia angusta, longe bifida segmentis apice in ciliam
longissimam et tenuissimam vulgo plus minus contortam
protractis, denticulo laterali praesente vel absente; ovarium

in floribus examinatis 6-8-loculare, glabrum. Fructus 1in

pedicello vulgo 3o-35 mm. longo valde robusto, suboblongo-

globosus diametris circiter 30 X 2§ mm. maturus sub-

aurantiaco-luteus pulpa albida dulei sapida; semina 1 vel
rarius 2 per fructum, brunnea, nitida, cicatrici ventrali brevi
(circiter dimidium seminis longitudinis metiente), lineart,
fortiter compressa, dorso carinata, dimensionibus 20-25 mm.
¥ 12-13 mm. X 2—4 mm.

Esperanga ad ostium fluminis Javary in civitate Amazonas,
loco alto in relictis silvae. Mense Februario 1942 fructifica-
bat, Maio florebat. Ducke 941.

This new species is at first view distinguishable by its large,
coriaceous, glabrous, and shining leaves. Its flowers are
glabrous (except for the inner sepals) like those of M. ama-
zonica, but are considerably larger. The young branches are
spotted with pale lenticels. The two lobes of the staminodes
are long acuminate and the acumen is protracted in a very
long and highly characteristic filiform appendix. The ripe
fruit is of pretty orange color. The seeds resemble those of
M. Huberi.

8. Manilkara sp., Ducke Herb. Jard. Bot. Rio de Janeiro
34989, from the swampy banks of the Macacuni, tributary
of the Rio Negro on the Brazilian-Colombian boundary, is
apparently the same species as Spruce 3351, from the Cassi-
quiare, described by Miquel under the name Mimusops suri-
namensis, in mixture with a specimen from Surinam. Eyma
attributed the Surinam specimen to M. bidentata, but this
is a hill_forest tree well known everywhere for yielding the
best quality of balata and never found in swampy lowlands.
Specimens of n. 34989 have been distributed under the name
of M. surinamensis.
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9. Manilkara Siqueiraei Ducke, sp. nov., vel Mimusops
Siqueiraei Ducke, sp. nov.—Inter species M. amazonica et M.
longiciliata intermedia, a prima differt foliis floribusque multo
maioribus et foliis obovatis, ab ultima foliis saepe aliquanto
minoribus et minus crassis, et praesertim staminodiorum
laciniis apice non ciliatis. Arbor mediocris vel sat magna.
Ramuli modice robusti, glabri. Folia glabra, petiolo saepe
minime resinoso-squamuloso, in floriferis 30-40 mm. (rarius
so mm.) longo modice robusto, lamina saepius 100-150 mm.
(rarius 60-180 mm.) longa et 35-80 mm. lata, oblongo-
obovata vel obovata, basi longe cuneata acuta, apice ro-
tundata vel emarginata, coriacea subelastica, utrinque glabra
plus minus concolore et nitida, nervatione ut in speciebus
affinibus supra citatis. Cera exsudata in speciminibus nostris
non adest. Flores et dimensionibus et characteribus caeteris
s:ln.nles iis speciei M. longiciliata, at staminodia simpliciter
bifida ut in M. amazonica, cilia longa non ferentia; pedicelli
insigniter lenticellosi. Fructus mihi hucusque non notus,
dicitur edulis maturitate rubescens demum nigrescens.

Habitat in silva minus profunde inundabili secus ripas
paludosas fluminum circa Belem do Pard et in insulis aestu-
arii amazonici, ubi cum speciebus allis “maparajuba® ap-
Eellatur. Specimina florifera lecta ad flumen Magoary prope
e s e ol
o arii amazonici, Augusto 1926
M e i s iy confoted wich th comme
et in the same region and is known

) ar name, Maparajuba. M. Sigueiraei
however, seems to occupy a ve ]‘p' g e
while A, amazonica is w?c'lely Zligrillm; rfid Eeugripl;:cal tacss
Two trees of M. Sioueiraes. i uted through the hylaea.
Lo et in e o he e e
them under the name of M. emaroni uber who cule e

- amazonica together with true

:}i:z;eg ::1;31'3%1“;3 R:}ilroad) who first noted the
and called’my attention to the subject. The new

spe_cies, therefor: ha 3

: S : s has been named in hono 3 ... ora
: rof t :

riferous Specimens were recently obt his old friend.

diversirjr_ of

ained from a tree
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growing on the flooded shores of the Rio Magoary in the
Granja Magoary, through the kindness of one of its owners,
Dr. K. Coutinho de Oliveira.

Although this species has been confused with M. ama-
zonica, it is more closely allied to M. longiciliata of the western
part of the hylaea. It is, however, easily distinguishable from
that species by the lack of the long hair-like appendage of
lacinies of the staminodia. Other differential characters will
probably be discovered when fruits become available. The
timber is good for fuel like that of M. paraensis, but is not so
valuable for construction as that of M. Huberi.

The species of Manilkara or Mimusops of Brazilian Ama-
zonia are known under the vernacular names Massaranduba
and Maparajuba. The only exception is M. bidentata, whose
name is Balata (sometimes Balata Grande, to distinguish it
from the other, inferior, sorts of Balata trees appertaining
to the genera Ecclinusa and Micropkolis=Sideroxylon).
M. Huberi is always called Massaranduba, and perhaps M.

longiciliata is also; M. paraensis and M. Siqueiraei, always
Maparajuba; M. amazonica, M. excelsa, and M. inundata,
Massaranduba or Maparajuba, according to the local usage.

The Massaranduba timber of the highest commercial value,
exported from Par4, comes from M. Huberi.

Identity of Acana, Almique, or Doncella Wood

In Tropical Woods 59: 40 doubt was expressed as to the
identity of the sapotaceous tree supplying the Cuban wood
sold in small quantities in New York under the name of Acana
and also as Doncella and Almique. The species listed there as
possible sources are Manilkara albescens (Gris.) Standl,
Mimusops Wrightiana Pierre, M. discolor Ekman, and
Manilkara jaimiqui (C. Wr.) Dubard.

In the Yale collections there are two specimens of the wood
in question that have sterile herbarium vouchers. The latter
have been examined by Charles L. Gilly of the New York
Botanical Garden, in connection with his study of Muriea,
and he has determined them definitely as Manilkara Jaimigus.
This is the wood described in Timbers of Tropical America
(pp. 488-9) under the scientific name of Labourdonnaisia

albescens Benth. — S. J. R.
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SOME PHYSICAL PROPERTIES OF MODERN
CABINET WOODS—III. DIRECTIONAL AND
VOLUME SHRINKAGE!

By Ertwoop S. HARRAR
School of Forestry, Duke University

Every user of wood is conscious of the fact that fluctua-
tions in atmospheric moisture affect the volume of dried
wood. Window frames that rattle in the winter winds but
which have to be forced open in hot, sultry summer weather,
and floors which periodically open and close between the
joints are familiar examples attesting to this phenomenon.
The degree of shrinkage or swelling varies with different
woods between rather broad limits, although the general
behavior with respect to the relative magnitude in directional
change is similar. Thus, dimensional changes along the grain

for all woods are uniformly small, often negligible, except in a.

few instances. Changes across the grain, on the other hand,
vary from 2 or 3 per cent to as much as 20 per cent when green
wood is conditioned to an oven-dry state. Under identical
conditions greater dimensional changes occur on tangential

faces (flat-grain) than on radial sections (quarter-grain),

with the latter usually about one-half to three-fifths that of
the former. .I

In the accompanying table is set forth the per cent of
directional and volume shrinkage for modern cabinet woods.
The values for each species are based upon green dimensions
and each is an average of 100 measurements made on 10
carefully prepared but randomly selected samples, 17 X 1 8",

! For the first two pa in this sers :
pers in this series see 77 W e
1941, and 70: 115, Juve 1, 194, ¢ Tropical Woods 68: 1-11, Dec. 1,
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PER CENT DIRECTIONAL AND VOLUME SHRINKAGE FROM
GREEN TO OVEN-DRY CONDITION
Speci Longitu- Radial |T: ial| Volume
pecies dinal adia angentia
Aboudikro (Ivory Coast)
Entandropbragma cylindricum?.| ©.20 5.63 945 15.69
Alder, Red (U.S.A)
T T N N e, .39 4.48 7.27 12.58
Allacede (Phil. Is.)
Wallaceodendron celebicum . . . . . ©.29 4.65 6.97 12.48
Almon (Phil. Is.)
Shoreaesimia. ......c....u.. ©.26 6.99 7.69 15.54
Amaranth (Trop. Amer.)
Peltogyne paniculata. .. ....... o.16 3.78 5.80 10.17
Amarello (Brazil)
Platbymenia reticulata. . . .. ... 0.18 6.07 6.31 12.94
Andiroba (Trop. Amer.)
Carapa guianensis. . ...c..... 0.28 §.44 8.23 14.57
Aracé (Brazil)
Terminalia aff. januarensis....| ©.2§ 3.01 4.89 10,64
Ash, Japanese
Fraxinus mandschurica and/or
F. Sieboldiana. ......vonvive. o.81 6.10 14.11 20.49
Ash, Silver (Australia)
Flindersia Schottiana. . .......| ©.22 5.76 8.27 13.58
Ash, White (and growth) (U.5.A.)
Fraxinus americana. ... ...-».| ©-19 5.37 8.66 13.94
Aspen (Maryland, planted)
E’apwim canescens. ... .. civans] (240 3.78 8.64 12.88
iré (West Africa
Av;dw;r %ﬁu africa )mr 0,24 4.03 6.19 10.64
Ayous (West Africa)
y{’riﬂ{:;nm sclevoxylon. . ..vi|  ©.15 2.49 §.11 7.84
Beech, American
Fagus grandifolia: ......ooons 0.39 4:23 9.88 15,84
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32
Species Longit” | Radial | Tangential| Volume

Taku (Trop. Amer.)

Diplotropis guianensis?. ..o ©.24 1.21 2.63 3.86
Tangile (Phil. Is.) .

Shorea polysperma. . . ooooii 0.37 4.47 7.84 12.53
Teak (Java)

Tectona yrandis. ... .c.covveen 0.1§ 6.36 9.5 16.34
Tigerwood (West Africa)

Lovoa Klaineana. ............| ©.34 §.32 8.78 13.64
Tulipwood (Brazil)

Dalbergia aff. oariabilis. ... ... 0.12 4.53 13.03 18,32

Walnut, Black (U.S.A.)

Juglans nigra. .......cooiiin 0.23 5. 14 8.34 12,08
Walnut, Circassian (Europe)

Fuglansregia. . ........ooiii.| o©ui29 6.04 9.g1 13,58
Yuba (Californiz, planted)

Eucalypras globulus. ... ... .. o.62 8.33 17.69 28.28
Zebrawood (West Africa)

Macrolobium sp,. =}

R dars| [ 40 4.87 10,24 15.90

Note on the Wood of Macroule

According to Ducke (45 Leguminas da Amazoni, ilei.
p. 106), the wood of Orma.riagCau:fnboi (wﬁif:lf?g;::fg: Jr:f;tg;
gll)e type of a new genus, Macroule) is gray, coarse-textured

rous, and moderately dense (sp. gr. 0.70). This applies to
the specimen he obtained (Yale 40083; Ducke ZI))P el:' ﬁ
ap’];arent]y ssl all ?apwood. ’ L

wo samples of Korokororo fro iti '

Department were collected withmhglﬁalzirtlltr:fhmil:zins EOl'eSt
mined by Sandw;th at Kew as of this species. The heart ete’;
;s o:;(r;ge-llarown, with darker: striping, a waxy appearancew:{r:d
heE en dugft:er in proper light, It is moderately hard and

vy and bears some resemblance to Bowdichia, It appears

suitable for furniture but a1
t 18 not
letter the Conservator says: utilized locally. In a recent
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“The species occurs frequently in Wallaba forest on the
white sand peneplain and even semi-gregariously in the east-
ern districts in a type of semi-monsoon forest which is wide-
spread in the Maicony area. The tree grows to a height of 110
feet and a diameter of three feet, unbuttressed, but with a
swollen base.” —S. J. R.

RETENTION OF CREOSOTE OIL IN THE
WOOD OF PINUS OCCIDENTALIS SWARTZ

By E. S. Harrar and D. G. Rep
School of Forestry, Duke University

The Duke University School of Forestry in collaboration
with the United States Tropical Forest Experiment Station

in Puerto Rico has initiated a program of research dealing

with the determination of pertinent physical-mechanical
properties of important tropical American timbers. One
phase of this program is concerned with the behavior of cer-

‘tain of these woods in the treating cylinder. This paper re-
ports the results of a series of oil impregnation experiments
using wood of Pinus occidentalis Swartz from Haiti.

Selected trees were felled and bucked into four-foot lengths
and then sawn into flitches in accordance with A.S.T.M.!
recommendations. After coding, the flitches were wired into
bolt form and end-coated with tar to minimize drying and
checking during shipment. The flitches, upon their arrival,
were sawn and dressed into pieces of standard dimensions
used in ascertaining strength data. The surplus heartwood
was cut into 37X 3" X 24" columns, numbered, painted with
a 2 per cent solution of mercuric chloride to prevent the
activity of blue stain fungi, and then stacked in open cribs for
two months to permit drying.

Using Tippett’s random sample numbers, four sets of four
pieces each were drawn from the air-dried stock for use in
the pressure cylinder. The moisture content (12 to 16 per
cent) of cach piece was determined with a Tag-Hepenstal

T American Society for Testing Materials. Standard Methods of Testing
Small Clear Specimens of Timber, D143, 1927:

-
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CURRENT LITERATURE

Itinéraires botaniques dans Pile de Cuba (premiére série).
By Frére Marie-Vicroriy and Frere LEon. Contrib. Inst.
Bot. Univ. Montréal 41: 1-496; 287 figs., 1 folded map; 1942.

The two authors are phytogeographic taxonomists, one the
Director of the Botanical Institute of the University of Mon-
treal and of the Botanical Garden of Montreal (Canada), the
other the Director of the Botanical Laboratory of La Salle
College (Havana). Their copiously illustrated report is in the
form of a journal of botanical excursions of about sixteen
weeks (1938-39) in the most favorable localities in Cuba, or
those with the richest flora. The objectives were to collect
herbarium specimens for La Salle College and living plants for
the Botanical Garden of Montreal and to photograph the
vegetation. There are two introductory chapters by Brother
Léon, entitled “Indications géographiques, physiographiques
et geologiques™ (pp. 4-8) and *“Apercu phytogéographique™
(pp- 9-17)- The “Journal de Route’” was written by Brother
Marie-Victorin, who also made the photographs, but the
taxonomic work was done by Brother Léon. The authors ex-
press the hope that the account of their botanical excursions
will serve as a sort of hand book for travelling botanists who
wish to visit the same localities and will give them a foretaste

of “the voluptuous and fecund life which animates th :
cal world.”—Mary Recorp. BAES HICHOPL

A new genus of Rubiaceae from Mexico. By Maximivo

Martinez. Bull. Torrey Bot. Club (New York) 6g: 6: 438~
441; 11 figs.; June 1942.

Balmea Stormae Martinez is a shrub 13 to 30 feet tall and
6 to 8 inches in diameter growing in dry stony places near
Uruapan, Michoacn, Mexico. “This plant, with its brilliant
scarlet-red flowers, has long been a favorite of the people of
lthe region and is locally known as Ayuque.” It is closely re-
ated to Cosmibuena and Blepharidium. The following descri
tion of the wood is supplied by the reviewer. i
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Wood whitish or slightly yellowish throughout specimens
(Yal; 40,4003 Martinez 3400). Fairly lustrous. Without dis-
tinctive odor or taste. Light in weight, but firm, having about
the consistency of White Pine (Pinus strobus 1..); texture me-
dium-fine, uniform; grain straight; very easy to work; poorly
resistant to decay and subject to sapstain. Presumably of no
commercial importance because of the small size of the stems.

Growth rings indistinct. Pores small (1o4); rather few; mostly in small
multiples, well distributed. Vessels with simple perforations; pits vestured,
small (4u), alternate. Rays 1 to 3 cells wide and up to 20 cells high, sometimes
vertically fused; decidedly heterogencous, the procumbent cells occupying a
low central stratum with tall margins of mostly upright cells; ray-vessel
pitting very fine, frequently unilaterally compound. Wood parenchyma spar-
ingly paratracheal. Wood fibers with large cavities and very numerous small
bordered pits. Ripple marks absent, No gum ducts seen.

A new genus of the Anacardiaceae from Colombia. By FreD
A. BarkiLEY. Bull. Torrey Bot. Club (New York) 69: 6: 442~
4443 2 figs.; June 1942.

Ochoterenaca colombiana Barkley is a tree about 65 feet tall

owing in dense forests in the mountains of El Valle, Co-
lombia. “The pith is thick, similar to that of Rbus. The
branches are densely puberulent, as are the leaves and in-
florescences. The flowers have five persistent sepals, five
caducous petals, five stamens, a prominent disk, and a tri-
carpillary pistil. The fruit is outstanding, being a samara-like
drupe remindful of Pseudosmodingium, but bearing long
violet-colored hairs similar to that of the fruit of Actinocheita,
but limited to the margins of the fruit much asin Heliocarpis.

buciones a la geobotanica ecuatoriana. Anotaciones
cost::tiralre la vegetacion del norte de Quito) desde Cotocollao
y San Antonio hasta el Rio Guayllabamba. By M. AcosTA
Soufs. Imp. de la Universidad Central, Quito, March 25,
1942. Pp. 1205 7 X 10¥; 2 maps, 30 plates with 41 photos.
This work (with summaries in Spanish, English, F renﬁh,
and German) is based on several excursions by the author
during 1937-1938. Part I deals with the natural vegetation

g T Py T
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and the various factors affecting it, with classified lists of the
plants and many illustrations. Part II is concerned with
agriculture of the region, with suggestions for its advance-
ment.

La balsa: drbol de la floresta ecuatoriana. By Robrico
Orerrana B. Pub. by Sucursal Mayor del Banco Hipote-
cario del Ecuador, Quito, 1942. Pp. 23; 734 x 11353 12 text
figs.

An illustrated account of Balsa (Ockroma) under the follow-
ing headings: Historical notes on the wood; regions of pro-
duction; economic importance; characteristics and uses;
botanical features; conditions affecting growth of the trees—
climate, soil, planting, cultivation, “macho” and “hembra”
kinds, associated plants, felling; seasoning the lumber; com-
mercial grading; enemies and defects; statistics of exports;
cost of reforestation; and laws for conservation of Balsa and

Kapok.

Uma Bi'gnon:iat';ege pouco conhecida. By J. G. KunLMANN.
Rodriguesia (Rio de Janeiro) §: 14: 365-366; 2 plates; 1941.
A large liana, previously known as Adenocalymma elegans

Vell., proves, upon examination of the fruit, to belong to the
genus Pseudocalymma.

Journal of the Arnold Arboretum (Jamaica Plain, Mass.)
23: 2: 133-265; April 1942,

CoNTENTS

Studies in the Lauraceae, IV, Prelimin i
: . IV, ary study of the Papuasian spe-
cies collect iti
v ::Ef ed by the Archbold expeditions (pp. 133~155), by CaroLiNg
Records of Indo~-Chinese plants. IIT (
I ¢ L pp. 156-197), by E. D. MernirL,
The vegetative propagation of eastern white pine and gther five-needled
2 ;;1;1-‘35 {_p;f».};;&-;;s; 1 plate), by Carr G. Devser.
o s
Cmrfa‘r. anihot in North America (pp. 216-225; 1 fig.), by Leox
Hedyotis Linnaeus versus Oldenlandia I
3 a Linnaeus and th
Hedyotis lancea Thunberg in relation to H. cousangm'e ef:mﬂml:etus 5
(pp- 236~230; 1 plate), by E. D, Mersirr and F. P, Metcar.
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Studies in the Theaceae. XI. Killipiodendron (pp. 231-232), by Craresce
E. KoBUskKIL,

Plantae Papuanae Archboldianae. IX (pp. 233-265), by E. D. Merrirt
and L. M. Perry,

A l.ist of diagnostic characteristics for descriptions of
dicotyledonous woods. By OswoLp Tipro. Trans. lilinois
Acad. Sci. 34: 2; December 1941,

“During the course of investigations of the wood anatomy
of a number of dicotyledonous families, the writer has had
oceasion to compile an extensive list of the important diagnos-
tic features of wood. In the belief that this compilation may
be of use to beginners, and perhaps of some interest to pro-
fessional wood anatomists, the writer has prepared it for pub-
lication. This catalogue includes the important phylogenetic
features as well as those whose phyletic value is not yet estab-
lished, but which have proven to be of taxonomic import.
As far as the writer knows, but two other lists of this character
have been published. Clarke has designed a short list for a card
sorting device and Record and Chattaway have published a
more extensive list for the same purpose.”

Comparative anatomy of the secondary xylem in the
“Gruinales” and ‘‘Terebinthales” of Wettstein with
reference to taxonomic grouping. By Crarres Heimsc,
Jr. Lilloa (Buenos Aires) 8: 83-198; 17 plates with 110
photomicrographs; 1942.

A comprehensive survey of the wood structure of 37 fam-
ilies of the Geraniales and Sapindales with special reference
to their natural relationships. A few of the author’s conclu-
sions are: The Burseraceae and Anacardiaceae are closely
related, The Julianiaceae are close to the Anacardiaceae, but
the Juglandaceae are apart from both groups. The Simaru-
baceae may not be a natural group. Rbabdodendron does not
belong in the Rutacease. Akania and Didierea should not be
placed in the Sapindaceae. Ctenolaphon can be placed in the
Linaceae but is nearer to the Humiriaceac. The Erythroxy-
laceae should not be united with the Linaceae. Balanites
seems out of place in the Zygophyllaceae. Krameria and
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Diclidantbera belong to the Polygala
differs from others of that family. Follow

eneral conclusions: : _

“Engler's division of the Geraniales and th

the basis of the nature of the ovule attachmer
ported by wood structure of the families invol
closely related families are separated by drawin
distinction,

“Wettstein’s orders Gruinales and Terebinthales agree

with evidence from xylem structure more closely, but thi
families Tremandraceae, Polygalaceae, Xanthophyllaceae
and Vochysiaceae of the Terebinthales are closest to certal
of those in the Gruinales; as indicated, other families o
Terebinthales could belong in the group but their rela

ships to the basic families are vague, and still other families

should be excluded.

“Hutchinson’s subphylum “Pinnatae’ contains families
which show no apparent relationship on structural grounds to

the principal families of the complex.

“Hallier's group Terebinthinae includes, among others,
all of the major families under consideration with pinnate
leaves except the Sapindaceae, and his system stands favora-
ably in contrast to the other systems in that many small fam-
ilies whose relationships to these larger families is debatable,
both from the standpoint of anatomical and morphological
evidence, are not included in the Terebinthinae.”
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26
63 a. Fibers not septate. Vascular pits rounded. ..o ooeoa i 64
b. Fibers septate in part. Vascular pits often elongated. ... ........ 66
64 a. Intervascular pitting coarse. Spirals only in minute vessels. Rays
1 or 2 (3) cells wide; decidedly heterogeneous.
Calycanthus (Calycanthaceae).
b. Intervascular pitting fine. Spirals general. Rays 1—4 (5) cells wide. 63
65 a. Pore ring uniseriate; minute late-wood pores in radial multiples.
Ray cells mostly square or upright. . ....... Thamnosma (Rutaceae).
b. Pore ring often multiseriate; minute late-wood pores arranged like
paratracheal parenchyma. Ray cells often square or irregular, but
NORAERNTEELYTINBIE v o - ovn b o Do 5w e SisTalsln Ptelea (Rutaceae).
66 a. Perforations exclusively simple. Tyloses abundant. Radial gum
ducts sometimes present (exc. Cotinus). Texture medium to very
coarse (Toxscodendron). Color variegated olive and orange.
Cotinus, Rbus, Toxicodendron (Anacardiaceae).
b. Perforations sometimes multiple in smallest vessels, Tyloses ab-
sent. Radial gum ducts absent. Texture fine. Color brown to
reddishibrown . lse i Arbutus, Arctostaphylos (Ericaceae).
67 a. Tyloses abundant. Sapwood white..........c.....0, .. 68
b. Tylcscsabscnt“..........‘.....,.,....._..,,,,..,..,: .... 70
68 a. :::‘:\;L:: tpéitcskvte;t;;:;d. Fresh heartwood oliv;? t;:‘ bright yellow;
b. \"'asculavr Pits not vestured. Fresh hcartwoud Bri;h‘: ;f::]i({.—:rg t;;nr::?sae).
times with reddish streaks; sapwood very thin. . ... . ... = bg
69 a. Rays conspicuous on radial surface and readily visible with
lens on cross section. Wood not horn-like, ... .. Maorus (DIJ s
b. Rays inconspicuous on radial surface and indistinct wi h e
on cross section. Wood hern-like Mc::::::a ?;f[ = )
saecdon. Wea oodike L £ snsii s oraceae).
70 a. I;E:Dcu;:?gl frfg‘ic.tlmllte; structure often semi-ring-porous to diffuse-
b. Pore ring distinct, f)'pica]i;-‘l;iitz::;z:i """"""""""""""" iz
71 a. Parench : : i
e yma c?nﬁuent into bands. Heartwood rich dark brown
y scented; sapwood thin, yellow. Proson; Legumi :
b. Parenchyma not confluent into Ba d:mpu syl minosstll
orange, unscented; sapwood thin wﬁir:c ' Hg‘?r,}wm {illow W
’ ’ - Cladrastis i {0
72 a. que-wood pores scarcely visible with | ( guminosae).
wide. Heartwood light reddish b ens, Rays 1-8 (12) cells
yellowish, ., ... row/r; o bror&zfc;‘sapwgod thick,
b. Late-wood pores fairly distinct w - Asacara, Gleditsia (Leguminosae).
iy ]'ljJOh airly distinct \nfnth lens. Rays 15 cells wide.
: ght cherry red or reddish b :
iShwhiee, L i ¢ m‘g‘; sapwood thin, green-
73 Ripple marks present,... ymnocladus (Leguminosae).
B, POl naiiea b B s i R 74
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74 a. Definitely ring-porous. Ripple marks local, not typical. Vascular
pres vestured. =l UL S Sl sy s e Fraxinus (Oleaceae).

b. With only local tendencies to ring-porous. Ripple marks typical, 75

75 a. Parenchyma more or less reticulate. . ... 76
b. Parenchyma not reticulate. Vascular pits vestured. ..., .. ... .. 77

76 a. Parenchyma uniformly distributed. Ripple marks 70-80 per inch.
Vascular pits not vestured. Heartwood not scented.
Diospyros virginiana (Ebenaceae).
b. Parenchyma irregularly distributed. Ripple marks 110-180 per
inch. Vascular pits vestured. Heartwood scented.
Dalbergia (Leguminosae).

77 a. Rays 1-3 cells wide; heterogencous. Ripple marks 1co-110 per
inch. Parenchyma not forming bands. . ...................... 78
b. Rays all uniseriate; homogeneous. ........ .. e o st 79

78 a. Ripple marks 1oo-110 per inch. Rays decidedly heterogeneous;
margins with vertical series of crystalliferous cells; each series re-
sembling a septate upright cell. ... ... Myrospermum (Leguminosac).

b. Ripple marks 140-160 per inch. Rays not decidedly heterogeneous,
but with numerous square cells in part; crystals common, but not
in vertical SETes. o v vv e vnvuneeiienns Eysenbardtia (Leguminosae),

79 a. Porestather large in part. Ripple marks 120-135 per inch. Paren-
chyma confluent into irregular bands in outer late wood.
Tipuana (Leguminosae).
b. Pores small to very small. Ripple marks about 150 per inch. Paren-
chyma narrowly aliform and short confluent.
Cascaronia (Leguminosae).

80 a. Oil cells present in rays and parenchyma strands.

_ Sassafras (Lauraceae).

b. Ol cells absent, oy vuiv e iivuasasnamanauhasns s 81
81%a. Rays all uniseriate or locally biseriate. Pores small. Intervascular

pitting fine, Parenchyma SParse. . ......ocoooneriineonianio-s 82

b. Rays not all uniseriate or locally biseriate. Other features various. 84

82 a. Rays nearly homogeneous; height 25 (4c) cells. Crystalliferous
strands common. Tendency to ring-porous. . . Hypelate (Sapindaceac).

b, Rays decidedly heterogencous, Crystalliferous strands few or
B s O R L R A B 83

83 a. Definitely ring-porous, though pore band is irregular. Vascular

" pits vestured. Rays very closely spaced; up to 100 (200) cells high.
Cepbalanibus lRuhl.goeae).

b, Not definitely ring-porous, but with local tendency. Vascular pits

not vestured. R arely 1¢ cells high, nearl: all of the cells up-
mes N ays rarely 15 cells hig !B);!wm iy )
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2¢ a. Vessel-ray pitting medium to coarse, Pores madi‘um-sized\‘i,n l;:;ﬂ o
2 ot i deAnite bands. six voi et s s SREREHES SRS erbenaceae,
b, Vessel-ray pitting fine. Pores all small to very ALl e S 26
26 a. Pores with tendency to diagonal or concentric ;frangcTBept- 3 )
ecoma (Bignoniaceae).
b. Pores (and parenchyma) definitely banded. ..o.ocovnncosnees 27
27 a. Rays definitely heterogencous. Wood rather light and 50{*: gray=
e e s S Facaranda caroba (Bignoniaceae).
b. Rays weakly heterogeneous, the marginal cells usually peaked.
Woods dense; dark brown, variegated. ,
Patagonula, Saccellium (Boraginaceae).
II1. WOODS WITH PORES IN FLAME-LIKE OR DENDRITIC
ARRANGEMENT
1 &, Included phloem present., .. ov cass v pentelvieiiialaaa e 2
b. Included phloem absent. B, Oy
2 a. Included phloem in association with terminal parenchyma. Fibers
very thin-walled........... st e Dirca (Thymelacaceae).
b. Included phloem in strands fairly uniformly distributed through-
out growth ring. Fibers thick-walled.......... ... oo ciiins 3
3 & Rays 1-3 cells wide.. . . .. Mouriria pseudogeminata (Melastomaceae).
b, Rays 2-sized, the multiseriates 48 (12) cells wide.
Strycknos (Loganiaceae).
4 a. Vessels without spiral thickenings. .. ...................... 5
b. Vessels (at least the smallest ones) with spiral thickenings. . . . i3
s a. Ripple markspresent. ... .......... .0, 6
b. Ripple marks absent. . 0. T 9
6 a, Ripple marks about 130 per inch; rays i
3 ; rays not storied. R -
mostly 3-5, cells wide. Fibers thin-walled, il
/ Gaiadendron (Loranthaceae).
b. }i;pplc marks OVer 200 per inch; all elements storied. Rays 1 or 2 &
(3) cells wide. Fibers thick-walled. ..., ..., 7
7 & Pores all solitary, fairly uniform in size; arranged in wavy radial
rows. Rays 1 or 2 cells wide, occupying single tiers. Parenchyma
:\E‘:”“BIY vasicentric. Fibers with g‘linute indistinctly bordered
..... R R s =R IR 775 (=3 s Y
b. Pores not all solitary; 2-sized. .. ... ., .. : i;. df’ ‘Orf‘.?.(:ﬂ‘)igoph}’uauac)s.
PO e s (e = S D G Tl oo

- Pores numerous, small

mall to minute; vasicentric tracheids abundant.
ﬁaz: Iﬁ or 2 cells wide, occupying single tiers. Parenchyma aliform
nfluent. Fibers with minute indistinctly bordered pits.

Bulnesia Sarmienti (Zygophyllaceae).

No. 7
b.

Pores rather few, decreasing in size during seasonal growth, the
larger ones often in interrupted initial rows, the others only locally
in radially arranged groups. Rays 1-3 cells wide, the taller ones oc-
cupying 24 tiers. Parenchyma diffuse to reticulate. Fibers with

small distinctly bordered pits. . . .. Bulnesia retama (Zygophyllaceae).
g a. Pores large in part. Vasicentric tracheids abundant............ 10
b. Pores small to minute, Vasicentric tracheids apparently absent.. 12

13 a. Parenchyma reticul:}te .............. e oA e S [t :4
b. Parenchyma not reticulate. .. .ooavmaruonnroemnnsossse g
14 a. Aggregated rays Present. . .....oooooeicin Carpinus {C?f:n'ylawmI 5
b. Rays not aggregated. . ... RO L e e s e i :
15 a. Rays 1 or2 (4) cellsiwide s s s s wammmpan et s e ;8
b. Rays often over 4 cells R O PSR gt
16 a. Large oil cells presentin pa,renchym“mds.v-asmntgi t(rachm:sma).
apparently absent........ooooone Gmbam Sohnu 2
b. Oil cells absent, Vasicentric tracheids present. .. ..c«teet )
itting fi _Henoonia (Sapotaceas).
17 a. Vessel-ray pitting fine. (o oooorareermsesns e,
b. Vessel-ray pitting CORFSE. . oooxcinarees e ,Bumelia (Stpﬂ
18 2. Rays mostly 3-5 cells wide and less than lici cells high; uniseriates
few. Parenchyma strands nearly all m“Ebrsria' M (B?ﬂg?'nawnc)-
4 L S - tes
b. Rays 1-10 cells wide and up to ﬁ or ﬁﬁ:ﬁ:im’r:a.mm
nUMmMerous. Parcnchyma'-_strmd&_ ten more LAAT m‘iﬁ-' (st Ty
....... 20
19 . Rays virtually all uniseriat, s ossmeaeesr 00 =
b. Rays often 2 or more cells wide. . woieanent W T
20 a. Early-wood pores mstmam;m-wmd porﬂm"?: eitnerincese):
131' . aud ve thin;'w ._‘_.,‘:_,_...«._n_'... Pl E | oh m : i ; s -
b. Ea%ly-woqd ]?;Fﬂ iﬁmn“nmcmnnéhwwmdthmk&sm??‘ N
merous. Fibers small; walls medium

Rays very coarse in part. Pores solitary.
Buercus, Lithocarpus (Fagaceae).
11

. Rays all uniseriate., .. ...oooiieiiiiaieaiimaiimarriaeeess

. Pore ring uniseriate. Pores nearly all solitary . . Castanopsis (Fagaceae).
. Pore ring multiseriate. Pores often in contact radially.

Castanea (Fagaceae).

. Rays 1 or 2 cells wide and up to 10 (20) cells high; pits to vessels

«mall. Fibers with simple or indistinctly bordered pits.
¢ Crnearidium (Rutaceae),

. Rays 1-3 cells wide and up to 15 (30) cells high; pits to vessels

large. Fibers with distinctly bordered pits. . Myoschilos (Santalaceae).




26 4.

27 &

. Rays 1-3 cells wide and less than 2

. Rays 1-6 c-.-iI; w:dca'\dup -t;)-.;O (62) cells high,
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itti ¢ less scalariform. Tyloses _

. Vessel-ray pitting coarse, more of cas e (A
abundant.. . ... ...-0 :

R e 29
1t e, ‘Tyloses absent. . L na sonviaveaas
Vessel-ray pitting fine. Ty loses

ingly al. Procumbent ray cells
. Parenchyma very sparingly paratracheal y

(o s S R o G i Choisya (Rutaceae),
i 6 2 (o, DRRR IR e SRR

Parenchyma diffuse and'in occasional concentric lines; Procumbent
. Parenchyms: se at

ycf. olanaceae).
ray cells numerous. .. ... .. IR 5= L Lycium (S 1),

» dubiie re

. Ripple marks present but poorly defined, as most of the rays a g

MOt STOTIEA: sa o vvicsriia wdaiatiia s tets 0 i s et s GV C i

Ripplemiarks ABSent, .. vl s el ailtlvie fraers mr e e et S

Parenchyma confluent into multiseriate bands, sometimes con-
BB o e -Castela, Holacantha (Simarubaceae),
. Parenichyma not confluent into definite bands. . ....... ... . 25
. Pores rounded; vascular pits vestured. Crystals abundant in rays

and parenchymastrands. .. .........,... Zuccagnia (Leguminosae).
« Pores angular; vascular pits not vestured. Crystals apparently

RbECBLOr oW i o.in sl vntnncat w b DTS

Many rays 1—3 cells wide. .. ...\, .0onos o Baccbaris (Compositae).
. Very few rays 1—1 cells wide, mostiy 4—8.. .. . Artemisia (Compomta,e)'.

Definitely diffuse-porous. . .. . . S8 Te = 2 e n o e e 2 b et 28
- Ring-porous or with distinct tendenel izl LN FIC) 31
. Rays homogencous or neadlytisa: L0 oD Rbamnus (Rhamnaceae).
. Rays decidedly HeteroReRROMmL iy uis . Ll sonh ad e A 29
. Vessel-ray pitting coarse and irregular in part; rays 1 or 2 cells

wide, Parenchyma in closely spaced, coarse, concentric bands -3

cells wide. Spirals limited to smallest vessels. Paralabatia (Sapotaceae),
« Vessel-ray pitting fine.

Parenchyma bands typicall
Spirals not limited to smallest vessels

y terminal.

5 cells high. Vascular pits ves-
poed. oo o dECwp T SRR A Osmanthus (Oleaceas).
Vascular pits not

vestured “eevon Prunus ilicifolia (Rosaceae),

31 a. Fibers with thin walls and lasgelumen, .. .ooooon L 32
b. Fibers with medium to very thick walls and small to minute lumen, 33
i2a

« Fibers in definite radial rows; pits small, U

. Fibers notin definite radial ro

- Vessel-ray pittin

pright ray cells numer.

ery sparse..... ... Calycantbys (Cal yeanthaceae).
ws; pits large. Upright ray cells few,

Parenchyma rather abundantly diffuse. . , . .Ovidia (Thymelaeaceae),

B scalariform in part. Radial

ous. Parenchyma v

i m duets some-
times present

: Zo e eIt S e Ll e R #us (Anacardi :
Vessel-ray pitting not scalariform, Radial gum ducts (nhs:nt. ; ?‘f“;)‘;
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a. Rays up to 8, sometimes 10 or more, cells wide. .. .. T s 3g
% % Rays 1-3, sometimes 4 or §, cells wide, , .. .vonnerusnnnnnn... 3

Rays clearly defined on all sections; most of the c;ﬁ_pm:;mt::}n:c;me)
" aniseriates ver few..................._ ..... fodina (San y
b URT:ZI ]poorly dgﬁned on cross and tangential sections because the
cells are all upright and irregular; uniseriates nur;z;;);:s.( e L

L3
w
=

i inter-

-wood pore band composed of 1 or 2 continuous or inter

P E;argd“;‘owsﬂ? small or medium-sized pores followed by e; n'll{llti;
scsate band of very small pores. Vascular pits vestured. Ray.

' Chionanthus (Oleaceae).
homogeneous. .. ...........x. R {
b E::lt)!fwoﬁ Igoere band not in two definite parts, Vascular pits nol.: -
" Vestured. Rays heterogeneous, . c..o.ooovnevaie d i d o to S
ium-sized i e lls wide and up
g Pcﬁ'eip‘lﬁdlumﬂmd IR I. 4 : (S) ??.Z':mpsi: (Bignoniaceae).
cells high........ Cotaseanssies oMb g ot
b Poreshial!l'l Wb 1_.3. T‘.I?.‘.ﬂafmorbm (Rhamnaceae).
cellshigh.......... ot e o

CURRENT LITERATURE

: i . By
L umelia in the United States
t rRe“SIE: %fnxxgg‘;ﬁ:u .r;:r: Missouri Bot. Garden (St.
Lgfii) 29: 3: 1§§-182; T map; Sept. 131; I%’fd il trees,
Bumelia, with 3540 species of -s'.hmbs nches, is confined
frequently with milky sap and spinescen branches, 8 o F10%
reg}t:; rﬁe-); World, where it is distnbm:id ;m::rica s Weat
éotatef-; southward to Mexico, Centr o :::1 Arg’enfma- The
Indies, and South America as far as no;’ -t]fe Sapotaceae in its
mes ,diﬁ'ers from the other members = "thor recdgnizes an
Edap tation to a temperate cllmat-e'u:i:z:cl;rring in the United
j cies and four varieties 0c e
gf:ing:ié4pi§;oses a few changes in the nom :
arterly by ropical orest

Th]g Cagibbe%n gorgsi-:ser.‘fggbi’i%dﬂas, Puerto Rico. Vol. I1I:
{p. ta. 3 . 2= ) =i
3?5: 91-—1’84; April, July 1942

ConrexnTs of No. 3
Sy of st epeipes T S T
o (Pz‘fgnominim'ma-ﬁbz-lém-ﬁ figs.), by W. H. Hoo
A synopsis of the palms of Dominica (10375

Cedrela mexicana
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The question of Croton elutheria and Croton cascarilla (110-1 13) by J. P.
CaraBIA.
El género Croton en Cuba (114-135), by J. P. CaraBIA.

ConTeNnTs OF NoO. 4

Forest types of tropical America (137-150), by Wirriam R. BARBOUR.

The forest policy of Trinidad and Tobago (151-1 57), by R. L. Brooks.

Planting with tar-paper pots on difficult sites in Puerto Rico (158-163;
3 figs.), by J. MarTinez OrAMAS,

Forest associations of British Honduras (164-172; 1 fig.), by N, S. STEVEN-
SON.

Foreign woods used in manufacturing in the United States during 1940
(172).

A seed storage study of maga [Montezuma speciosissimal (173-184), by
JosE Marrero.

Trees of Puerto Rico. Volume I. By L. R. HoLpRIDGE.
Oce. Paper No. 1, Tropical Forest Experiment Station, Rio
Piedras, Puerto Rico. Pp. 105; 8 x 10%4; 50 multilithed
plates; March 1942.

_ " Despite the many interesting and attractive native and

;r;zrr;\;;f:;le:lm; lbl t',l:le ;?E:Hd _uf Puerto Rico, of which there
- ot 3 neighborhood of 600 species, no

reference work has been available that permits identification

b}-‘utﬁosc interested but not trained in technical botany.

Che Tropical Forest Experiment Station some time ago
started to assemble material for such a publication. Reali?iﬁ
that it will take a long time to complete such a task it'hag
been decided to publish the descriptions and drawin s ’as they
are completed in this preliminary form and thus mgake theiy
available to the public. The first issue contains 50 species a 1(1
will be followed by future volumes of similar si?epunt{i t?l
:-:;}rtﬁr:hcmm:cthI' Corrections, criticisms, and révisions ar:
$ ed S0 ths 7 1
S rmdtr) r:l-e r::::lz:t:j-‘ig‘ the complete series can be edited
50 :trlrii 12:_;-‘*&2?9“. z.md df:scrlption of each species have been
s Page 'l"h; (Il'dlb p(;ss:blc to compare them without turn-
i order of the species and the nomenclature are
e lrt_:ml ]m.torz fa‘nr.l Wilson’s ‘Botany of Porto Rico and
thed rgin Islands.” The common names presented come from

tterature and from local usage. To make the descriptions
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best serve their purpose every effort was made to simplify
them as much as possible. Technical terms were used only
where they were vital to the accuracy of the description. A
short glossary is included for the definition of these terms.”—
From Foreword.

The American species of Strychnos. By B. A. Krukorr and
J. Mowacuivo. Brittonia (N. Y. Bot. Gard.) 4: 2: 248-322;
September 1942.

An account of 49 species of Strycknos, of which eight are
described as new. “The species of Strychnos are distributed in
all continents except Europe, being limited to the tropics and
subtropics. A cursory survey of the available specimens and
the literature on the genus in the Old World indicates, in our
opinion, that the number of valid species extant has been
greatly exaggerated. We estimate very roughly that the genus
consists of approximately 200 distinct species, or only about
half of the number described, of which 49 species and 1 yariety
(or less than half of the number proposed for the New World)
are confined to the Americas. None of the American species
occurs in Africa, Asia, or Australia.
~ «All species of Strycknos begin life as erect plants, and
species which are erect and bushy in open situations may be-
come more or less scandent when growing in moist woods.
... Old bush-ropes usually reach out 10-30 Meters before
attaching themselves to a tree. . . . The majority of gigantic
bush-ropes of Strycknos in the Amazon basin . . . for years
grow in the shade of trees and at this stage in their develop-
ment they have but few branches, widely spaced internodes,
and very scarce foliage. When they reach the tops of the trees
to which they are attached . . . they undergo considerable
changes. Internodes become very short; branches and branch-
Jets at the crowded nodes develop in all directions giving the
appearance of excess branching or ‘witches’ broom” . . . and

hen the plant begins to flower year after year, regularly and
in quite a definite season. . .. The dispersal of seeds in

Strychnos s still s{)émat-ter ql‘; 1sl-.w.ac_-.-nl_:»r.-txon. . .« We believe

that toucans may be responsible. . . - -

th?‘tNe;Thoumng maﬁ that, although several American




38 TROPICAL WOODS No. 72

species of Strycknos are of potential economic value, no
attempt has been made to date to introduce any of them into
cultivation even in botanical gardens. In our study of the
group we could find no evidence that the human element at
any time has contributed to the geographical distribution or to
the complexity of the species. Neither is there any evidence
that interspecific hybridization has occurred in the wild.”

Monograph of Malvaviscus. By RoserT WALTER ScHERY.
Ann. Missouri Bot. Garden 29: 3: 183-245; § maps, 2 tables,
11 text figs., 17 plates; Sept. 18, 1942.

The genus Malvaviscus, family Malvaceae, consists of
shrubs and woody vines occurring indigenously from south-
ern United States and the West Indies to Peru and northern
Brazil. The author recognizes only three species, namely, M.
candidus DC. of central Mexico, M. palmatus Ulbrich of west-
ern Brazil, and M. arboreus Cav. of general distribution.

In the Malvaviscus arboreus complex “there is tremendous
variation, even with separate branches on the same plant.
+ « - As a result of such manifest variation, innumerable
species have been described, with descriptions based on a
single specimen. If this were to be the general practice there
would be almost as many species of Malvaviscus as there are
specimens.” The author decides upon placing the numerous
forms into a “few well-marked species with varietal classifi-
Tamn for those groups which are distinet at their extremes
ut do intergrade with all or most other groups.” There are

accounts ()f 11 5uC]‘! varietr 01 ;l . g
; 3 bel €
SIX be“lg new LOHIbInaUOHb.

Studies in the Theaceae. XII. Notes on the South Ameri
species of Ternstroemia. By Crarence E. Kosusk: et
,j:‘mold Arboretum 23: 3: 298-343; July 1942 T

i &Zﬁ“;ﬁ?ﬁ-dﬁ? species, of which 16 are described as new.

mumgmgh Il;; rlefhstudy may not take on the noble title of

i spcciﬁ?: e Lppe‘fl_ at the amplified descriptions with notes

et thea 1?115 ips, the citations of literature and speci-

e iy synonymy may prove of assistance to workers

rious regions of South America. A second paper will

No. 72 TROPICAL WOODS 39

be published in the near future dealing with the North Ameri-
can species of the genus.”

Studies of the Icacinaceae. IV. Consideration of the New
World genera. V. A revision of the genus Citronella D.
Don. By Ricuarp A. Howaro. Contrib. Gray Herbarium
(Cambridge, Mass.) 142: 1-60, 60-89, resp. Sept. 10, 1942.
In the New World there are 70 species of 12 genera of Ica-

cinaceae, One genus is pantropical, two are monotypic, and

three have no New World affinities and are either related to
the Old World genera or are considered anomalous. The plants

are trees, shrubs, or lianas and occur in a variety of habitats.

“They are most commonly found on the edges of clearings in

primary forests or on land liable to inundation.The genera

Poragueiba and Humirianthera are cultivated by the Indians
of Brazil and may be found in plantations. Mappia frequents

dry, rocky outcrops in Havana province of Cuba, but occurs in
dense forests at higher elevations in the province of Santa

Clara. Ottoschulzia cubensis is a shrub of salt marshes, while
0. domingensis is limited to limestone outcrops. Species of
Citronella have been collected on dry, barren soil as well as
dense, moist forests. Calatola and Dendrobangia are commonly
found in rain forests. Altitudinal ranges of genera may vary
from sea level for Ottoschulzia to 6000 feet for Emmotum and
Calatola.” _
“ Poraqueiba is cultivated in Brazil, near Pard, for the oil
that may be extracted from the sarcocarp and for the copius
starchy endosperm of the seed. Fresh fruits are sold in local
markets, although their use is not general and a taste must
developed for them. . umiriantherahas largefleshy tubers which
contain alargeamountof starch. This genus is cultivated for the
tubers or rootstocks and for the starchy seeds. . . - C:rran;f!a
is also found under cultivation in southern South America.
“The leaves of C. gongonka are used as a substitute for those of
Ilex paraguayensis in the preparation of maté. This usage was
traced by Lambert . . . to the period when Dr. Francis was
dictator of Paraguay and declared an embargo on the leaves of
Tlex. Citronella gongonba was tried as 2 substitute, probably
because of the close similarity in appearance of the two plants.
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Other species of Citronella lack the essential oils necessary for
maté and cannot be used. C. gongonka and C. mucronaia fre-
quently have spinose-margined leaves and for this reason are
often used as ornamentals or for hedging. Both are planted as
park shade trees as well as being used as greenhouse or hot-
house plants. The fruits of several species of Calatola are edible
either raw or roasted and serve as local food products. No
record was found of this plant being under cultivation. The
bark, leaves, and fruits of Calotola all contain a pigment which
is used as a blue dye. Only two genera are reported as toxic to
humans. The fruits of Calatola mollis, if eaten, cause extreme
nausea and often violent stomachic and intestinal pains. The
other species of this genus are apparently harmless. The
starchy material in the rootstocks and fruits of Humirianthera
is toxic and must be washed thoroughly before it can be used.™

Do;_adicignes as las especies nuevas colombianas del genero

icus. By Arvanno Ducano. Caldasia (Bogota .

, ND. . otd) §: 37-39;

Aug. 1, 1942. : )5 NG
The two new species described are Ficus chaponensis

I_}t:gartd and F. soatensis Dugand. Both are small trees; the
latter is known locally as Chipio, ]

La‘\i:raceas;\ ?uevis de Venezuela. By T. Lasser. Bol. Técnico

No. 3, Min. Agr. v Cria, Caracas :

L gr. y ) cas, 1942. Pp. 19; 9 x 1214;

'I‘i['-.r.teen new spec.ies of Lauraceae are described and figured

1("1L rgcnera are Beilscbmiedia (1), Endlickeria (1) Necmndﬂ;
)y Ocotea (5), and Pleurothyrium (2). [

Ch;::(sﬁ par?i de‘termma' g_ﬁo de géneros brasileiros e exéticos
o 'cctlBedoneas mais cultivadas no Brasil. By LiseraTo
%;\%1.-: MF] ARR{)]SOI.{Bull. No. 1, Vol. 1, Secgdo de Boténica
Servico Florestal, Ri 1 :
i » Rio de Janeiro, 1942. Pp. 126; 7Y% x 1034

Contains 144 family ke
arrangement of the fa:milig-: i;oalthe
ing features are simplified as m
clarified by 114 drawings compos
volume of this useful work is in

genera (837 in all). The
phabetical. The distinguish-
uch as possible and further
ing the nine plates. A second
preparation.
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New and critical Chinese and Indo-Chinese Myrsinaceae.
By Ecsert H. WALKER. Fourn. Arnold Arboretum 23: 3:
344-355; 2 text figs.; July 1942.

Contains a few corrections for the author’s “ Revision of the
Eastern Asiatic Myrsinaceae, needed changes in J. Pitard’s
treatment of this family in Lecomte’s Flore Générale de I’ Indo-
Chine, and new species and additional records from the col-
lections of W. T. Tsang made for Lingnan University and the
Arnold Arboretum in southern Kwangtung and adjacent
Tonkin, Indo-China.”

Upuna, a new genus of the Dipterocarpaceae. By C. F.
Symingron. Reprint from Bull. Bot. Gard. Buitenzorg, ser.
3, Vol. XVII, August 1941.

This new genus and species, Upuna borneensis Sym., 18
only known to occur in Borneo, and apparently is not very
closely related to any other member of the Dipterocarpaceae.

Plantae Papuanae Archboldianae. IX. By E. D. MERRILL.
Sourn. Arnold Arboretum 23: 3: 267-297; July 1942.
This paper, concluded from p. 265 of the Sournal, is de-
voted to descriptions of new species and varieties of the genus
Syzygium from New Guinea and the Solomon Islands.

New species of Croton L. from New Guinea. By LEon
Crorzat. Fourn. Arnold Arboretum 23: 3: 369-376; July
1942,

“This is the first of a proposed series of papers on the

Euphorbiaceae of New Guinea prepared in connection with

a study of various other Malaysian species of Croton.” Ten

species are described as new.

Degeneriaceae, a new family of flowering plants from Fiji.
By L. W. BaiLey and A. C. Svit. Journ. Arnold Arboretum
23: 3: 3563655 § plates; July 1942. :

- “In 1934 the junior author collected specimens of a fruiting

tree on the Fijian island of Vanua Levu, but efforts to place

the plant in a family failed. Neither fruit nor foliage suggested
any plant previously known from the Pacific. Although wood

from the trunk was available, no definite suggestion of a
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family could be made by those who examined the specimen.
Recently, a re-examination of the wood and a study of the
internal structure of the twigs and leaves indicated that the
plant is related to the Magnoliaceae, and it has subsequently

been ascertained that the plant is conspecific with a tree col= ==

lected in flowering condition in the interior of Viti Levu by'd
Mr. Otto Degener in 1g41. This Fijian plant, which is now
represented by ample foliage, flowers, fruits, and wood, is
definitely a member of the ranalian complex. It exhibits close
similarities to the Magnoliaceae, particularly in the internal
structure of its vegetative organs, in its pollen, and in the
vascularization of its stamens. However, we cannot place it
in the Magnoliaceae . . . without expanding the current
concept of that family to an unwarranted degree.”

The wood of the only species, Degeneria vitiensis Bailey
& Smith, is described as follows: “In the secondary xylem
of the young stem, narrow multiseriate rays extend outward
from the gaps in the dictyostele. These rays flare outward
through the secondary phloem, which is stratified into alter-
nating strands of hard and soft bast. The thin-walled, angular
vessels of the secondary xylem occur singly or in small, usually
radially oriented, clusters. The vessel members have numerous
scalariform perforations and the pitting between vessels and
between vessels and parenchymatous elements is typically
scalariform. The thin-walled imperforate tracheary cells have
pits with minute borders. The parenchyma distribution is
dominantly banded apotracheal with a low percentage of
scanty paratracheal. The multiseriate rays in the later-formed
secondary xylem are of typically fusiform outline as seen in
tangential longitudinal sections. The infrequently oceurrin
uniseriate rays are low and are composed of upright cells sucl%-
as are present on the margins of the multiseriate ray’s. 0il

A nomenclatural note on the Him
antandraceae. By A. C.
§.§armi. Tourn. Arnold Arboretum 23: 3: 366—368; ]u{y?g:z:.
_ he family Himantandraceae, proposed by Diels in 1917
is now generally accepted by botanists as a distinct family 0'?

‘The damping capacity of timber. By
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the order Ranales, related to the Magnoliaceae. However,
there has been disagreement as to the correct name for its
single genus, whether Himantandra F. v. Muell. or Gal-
bulimima F. M. Bailey.”” The author reviews the literature
and decides that Himantandra has priority.

A note on the distribution of Chlorophora excelsa in Uganda.
By A. S. Tuomas. Empire Forestry Fournal (London)
27 1: 42435 1942,

 Chlorophora excelsa, which is so characteristically a West

African species, is also widespread in Uganda where it occurs

outside the dense forests. “ This species, therefore, seems to be

adapted to a considerable range of climate; the trees growing
in the drier parts are vigorous and healthy, although, on ac-
count of their more branching habit in the open, they do not
yield so good a timber as that from the boles of trees grown
under forest conditions. Yet, despite the vigor of wild trees,
the growth of planted trees has often been disappointing in

Uganda, as in other countries. The young trees remain

stunted and badly attacked by the gall insect (Phytolyma

lata) for some years until they have reached a height of 15 or

20 feet, when the growth becomes more vigorous.”

In one locality where scattered specimens and groups were
growing naturally but where plantations had made poor
progress it was found that mature trees were located on or
near termite mounds and that natural regeneration was
confined to soil that is slightly alkaline. *“ Both termite mounds
and old settlements cause a local accumulation of bases, which
is reflected in their reaction, and it seems probable that the
supply of bases has a marked effect on the growth of Chloro-

bora excelsa.” It is suggested that the supply of potassium,
rather than of calcium, may be the limiting factor, and experi-
ments have been started by the Uganda Forest Department
to determine the effect of lime and wood ashes on the growth
of young trees planted in mildly acid soil.

W. L. GreennitL. Re-

orint No. 8o, Journ. Council Sci. & Ind. Research (Mel-

bourne) 15: 2: 146-153; May 1942.
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The term ‘‘damping capacity ™ is used to describe the

ability of a solid to convert mechanical energy of vil_)l‘atic’l..i—'i
into internal energy, which causes vi.bratlons to die o;t_n;*._; :
“When a solid is subjected to a periodic force, the damping
capacity prevents the amplitude of v1brat10n from becozmng
infinite when the frequency of the applied force approaches a
natural frequency of the solid. Damping capacity is of con-
siderable importance in certain branches of engineering and,
consistent with other properties, it is generally agreed that
materials of high damping capacity are superior to those of
low damping capacity. Take, for example, the wings of aero-
planes. Under certain circumstances these are subject to
resonant vibrations, the amplitude of which depends essen==
tially on the damping properties of the materials of construc=-8
tion. The same thing applies with special force to the blades
of aeroplane propellers which are liable to vibrate violently at
certain critical speeds of rotation. The amplitudes of vibration
are great or small according to the material of which the
blades are made. It is stated by experts that the endurance of ™
the blades depends far more on the damping capacity of the 8
material than on its fatigue strength.” 3
~ "A comparison of the damping capacity of timber as found =
in either of the present series of tests with published results %
for metals shows that timber has a much greater damping
capacity than any of the metals commonly used for aircraft:
e s i o e o b
] or of backsawn and

quartersawn specimens. . . . The effect of increasing the
15

moisture content of a specimen is to increase its damping
capacity, the relation being practically linear within the

range tested. . . . The results on improved wood indicate

clearly that with an increase either in resin or density the

damping capacity is reduced and igidi satlt
- ? the rigidity modulus in-

Gipgl:aphxcal guide to the floras of the world. Part I. By
[ F. Brake and Avice C. Arwoon, Misc. Pub. No. 401'
U. S. Dept. Agr., Washington, D. C., June 1942. Pp 336::
5% % g. Price (Supt. of Documents) 75 cents. NG
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“The primary purpose of this publication is usefulness, not
bibliographical completeness. Its aim is to furnish an anno-
tated catalog of all the now useful floras and floristic works,
including those in periodical literature, that list or describe
the complete vascular flora (or the phanerogams only) of any
region or locality, and to include as well all publications deal-
ing on the same scale with useful and medicinal plants,
vernacular names, and botanical bibliography. In general,
only the later works relating to a given region or subject are
included, although earlier publications are usually mentioned
under the titles of works that have replaced them. Publica-
tions dealing with only a part of the flora, such as a single
family or larger group of the flowering plants or the pteri-
dophytes only, or a single group of useful plants, such as those

producing dyes, resins, or forage, are excluded, except for

complete papers on edible, medicinal, or woody plants.
Occasional titles relating to weeds and poisonous plants,
chiefly from the botanical point of view, have been included,
although no attempt has been made to include all papers on
these subjects. In the case of little-known regions without
complete floras, some publications of an incomplete nature,
such as lists of species obtained by individual collectors or
expeditions, have been inserted, as have also some miscellane-
ous papers not falling strictly within the scope of the list as
defined. In general, no attempt has been made to evaluate
the titles listed, but references to critical reviews are given
when available. Papers that are primarily ecological have been
excluded unless they contain fairly complete lists of the plants
of the areas discussed. Works of the ‘popular” type, intended
for beginners in botany, have been om;_ttef:l_,' as well as works
that are now only of historical value. The _llgt is :ntended_to
be complete through 1939, and no later titles have been
inserted.” )

“The part of this list now published, covering all the world
except Europe and Asia and the islands closely associated
with them (namely, those north of 40° north latitude in the
Atlantic Ocean and north of 30° north latitude in f_hf- Pacific),
includes about 2,597 primary titles and 428 subsidiary titles

{onpplements, reviews, etc., as well as the few works listec as
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