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Janciro, January, 1942) is approximately 300,000 square
meters or about the same as for the state of 0 ego
Galépagos Island group, a dependency, lies about
meters off the west coast of Ecuador. The group ¢

sixteen islands and a number of rocky islets. The large islands
have a combined area of approximately 10,400 square kilo-

IMELCLSs,

The population of Ecuador, according to the bcstesﬁ:zgate, y
is 3,500,000 people, consisting of Indians—50%;, mixed

blood—36%, Whites—13%, Negroes—1%.

Traversing the Republic in a general north and south
direction are the eastern and western Cordilleras—two par-
allel chains of the Andes Mountains, about thirty miles agft

ee

These high mountain ranges divide the county into t

natural divisions: (1) the Coast or western region, between

the Pacific Ocean and the western Cordillera; (2) the Inter-
Andean or Sierra region which is a high plateau with an
average clevation of 2400 meters, lying between the two
mountain ranges; (3) the Oriente or eastern region, from the
eastern Cordillera to the boundaries of Colombia and Peru.
About twenty mountain peaks extend above the snow line
which is reached at approximately 4500 to sooo meters.
There are several active volcanoes but there has been ve
little voleanic activity in recent years. Earthquake shocks
seem to be no more frequent or severe than those of Cali-
fornia. In Quito, capital of the Republic‘ there are man
adobe buildings more than three hundred years old which
SlllIJW no evidence of violent earth movements,
Bs Dot s ; {
zmr.xm:u; (c; :I?;tasr%ITI- are the ut.les, of Guayaqull (pop.
: ] (pop. 8,000), Manta (pop. 15,000), and
Esmeraldas (pop. 16,000). Guayaquil is the most l-noden,z ci
in the Republic as well as the main port of entry. It h 2
few fairly good stores and one excellent hotel togethe e ;
other fairly good hotels. A large U. S. air bage ig lncarte:;l;t
Salinas, a popular vacation spot with a fine beach, The pres-

ence of a !qrge number of Americans has caused this city to
become quite modern. g
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The temperature of the Coast region is much milder than
might be expected in the equatorial tropics. This is because

‘of cold Humboldt ocean currents from the antarctic regions

which bathe these shores and the fact that the pretrfii]ing
winds are from the west. The temperature is fairly uniform

‘throughout the year. The “winter” or rainy season (January
‘to June) differs from the “summer” season (June to Decem-
‘ber) mainly in the increased humidity, the high water level
in the rivers and the general increase in the numbers of
insects. '

‘The Inter-Andean region is the home of one of America’s

oldest civilizations—the Incas. Here is located the capital city
of Quito (pop. 300,000) as well as Cuenca (pop. 60,000),
Latacunga (pop. 17,000), Ambato (pop. 25,600), Rmb_an.lba

~ (pop. 25.000), and Ibarra (pop. 18,000). Because of the high
<

evation the climate of these cities is definitely cool through-
out the year. In fact, in Quito a topcoat is necessary in the
evening for all except the most rugged individuals. A definite
dry season exists and in many places irrigation is necessary.
This central plateau is inhabited by a large number of
Indians, mostly descendants of the original tribes, and a few
Incas. The standard of living of these people is very low,
although they are very industrious. If these Indians were
properly trained, they would be a fine source of labor for
agriculture and other types of industry. There are virtually
no forests in this region because of their removal by ancient
civilizations to use for fuel and to make room for necessa
crops. Eucalyptus is now grown in woodlots for fuel and
for rough construction purposes. The-re_ is a distinct §hor|:-
age of wood for fuel in the Sierra and it is very expensive.

The Oriente region east of the mountains is .largel}:' a vast
unexplored forest. There are no cities (except Indian vil-
lages) no roads and very few trails. Transportation is by
means of rivers, and this is very difficult in the higher regions
due to the rapid fall of the land from the great heights of
the Andes. T}?ﬁ's region is reported to be exceedmgfy rich
in forest and mineral resources, the exploitation of which
must await the development of transportation systems. At
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western half of the Province of Manabi, settled since the
days of Pizzaro, does not contain much forest grt_n}t_t:h-. In-
roads have been made in the forests south of the (’:‘;‘aﬂf af
Guayaquil in the settlements of the agricultural province of
El Oro, except in the dry savanna along the coast. .

The western Andean slopes between the upper limit of the
tropical region and timberline (between 8oo and 3000 meters
elevation) are well covered with forest except in the acces-
sible areas along the Quito-Guayaquil railroad gﬂd .in .the
vicinity of the principal mining centers. This region is little
inhabited as slopes are too steep for agriculture and trans-
portation is extremely difficult. The water and soil conserva-
tion value of these mountain forests is great because of the
rough topography and because this'region contains the head-
waters of the rivers of the Occidente,

In summary, the following areas are still well forested and
econ( wt}ic:zlf_\" accessible:

t. Atleast 757 of the Province of Esmeraldas amounting
to approximately 11,000 square kilometers, Some clearings

for farming have been made along the Esmeraldas River and

n : ; 5 ¥ o
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chaunostachys Burret), In many places the forest is broken
up by thickets of Bamboo (Guadua spp:)_. 8
Differences in altitude, in the composition of the soil, an

in location also cause differences in the composition of the
forest. For instance, Laurel (Cordia), Moral, Huasango,
Bantano, and Amarillo (Centrolobium ochroxylon) grow on
clevations while Jagua, Jagua de Lagarto (Crataeva tapia),
Pechiche (Vitex gigantea), Roble (Tabebuia pentaphylla),
and Figueroa prefer moist depressions.

Forests of the Inter-Andean Region. The forests in this
region are limited to a strip along the higher, inner slopas‘
of both Cordilleras and are more or less simliar to those at
the same altitude along the outer slopes. The central por-

tions of the Sierra bear a “chaparral” of such shrubs as Chilca

(Baccharis polyantha), Chamano (Dodonaea viscosa ), Chivo-
caspi (Buettneria parviflora), Mote-casha (Duranta trig-
cantha), and Supirosa (Lantana quitensis), or are of the semie
desert type with Agaves and Cacti. There are also a few
isolated trees, including three having good, durable wood—
the Molle (Schinus molle), the Capuli (Prunus salicifolius),
and the Huarango (Caesalpinia spinosa or Coulteria spinosa).
In the moist valleys there are also Sauces (Salix Humboldti-
ana) and Alisos (Alnus spp.). South of Loja, near Gonxa-
nama, some good timber is obtained from Lafoensia speciosa.
The Inter-Andean region has always been densely populated
from p@-!ﬂ_c;l times. It produces many of the 'crups char-
i-wrgmuc of the temperate zone, such as alfalfa, wheat,
l:::'r;:\ ;L)r:lt;;::eu [‘)e{is. Ezpp!es. pcac_'hcs. st:rla\\_f_l)cl'rij:s, huckle-

)bage, etc. The Tungurahua Province is the most
important in the production of temperate zone fruits, The

dc_m_and on the native forest has been heavy and most of the
onginal timber has been removed. '

Considerable planting has been done t
s 7 _ . .
;g:‘m} dur ing the past eighty years, especially of Eucaly ptus
Llobulus which Brows very well at elevations of 1800 to

106 3 A BN o \
;;icl |dnt}rus. Large areas, particularly those which are too
1gged for other uses, have been planted to Ey |

thus culrivated timber is now by far the mo

hroughout the entire

st importam

calyptus and
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timber of this region. About 8o to 85% of the total Eucalyp-

tus grown is used for house construction (studding, joists,

ow frames, and floors). The rest is used for fuel for

domestic consumption, a purpose for which it is highly

unsatisfactory due to the fact that during most of the year
iry .’-WO.od;is?mobtainable. The leaves and branches from the
wood-lots and the shavings from the many small furniture
factories are used by the Indians to fire their brick kilns.
Needless to say, properly fired bticlfs are unknown—they are
little more than dried-out clay. It is remarkable that build-
mgs and homes constructed of such crude materials and by
such primitive methods can last so long. In the villages of
the Sierra of Ecuador, the following timbers, besides the
Eucalipto, are used in construction: the Chaguarqueros
(floral axes of Agave americana and A. gigantea) and the
Carrizo (Aryndo nitida). These materials are principall
used for roofs in the “bareques” or for walls ﬁ_”lled with mud.
The country houses are covered with ‘-fsxgq rass (Corta-
deria rudiuscula); and in the paramos only Paja Blanca (Stipa
and Festuca) is used for the Indians’ huts. me,

The external slopes of the two Cordilleras, Occidente and
Oriente, are still rich in forests but there is need for control
of the cutting.

Forests of the Oriente Region. Duc to the almost unin-
terrupted rainy season in the Oriente, the land is covered
with a very dense forest growth of the distinet rain-forest
type. The enormous buttresses of many trees, the great quan-
tity of palms with stilt roots ([riartea), the extraordinary
number of root climbers, and the immense variety of vines
and lianas indicate the humidity of the region. Some of the
best known trees are the resin-producing Copa (Hymenaea
courbaril) frequently found at altitudes around 2500 feet
near Canelos and }%’aga;;;;_!:,ﬁc Canelo (Nectandra sp. and
Drimys Winteri) which furnish an article of commerce
known as “ishpingu’—the fleshy aromatic calyx of the fruit;

the thorny Chonta-ruru or Egg Palm (Guil Ima speciosa)
whose _egg-like‘. red, edible i%ﬁs.r?nmng from March to
May, are an important article of food among the native
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Indians; Cascarilla (Cinchona spp.), the bark of wluc!: fur-
nishes the quinine of commerce, is frequently found in the
middle heights of the Cordillera; and, a great many mbber'
trees are to be found in the lowlands. Also in these lowlands
along the rivers are extensive stands of tall palm trees .sqch-
as the Cadirina with stiffly upright leaves, the Shiona with
hanging feathery fronds, the Miriti ( Mauritia) with fan-like
leaves and scaly, dark red fruits.

Forest EXPLOITATION
Until a relatively few years ago the lumber business in
Fcuador was carried on m a very primi[ivc manner. The
logs, after being roughly squared, were sawed by hand
(whipsawed) and were sold to the public at a price per
board, There was little uniformity in price (particularly in
the inland cities) as each individual piece was bargained for.
Later on, with the advent of the sawmill, the board-foot
measure system was introduced and now each board is
nn:saprcd at the mill and usually the total number of square"'
fccr is marked on the board. Kiln dried lumber even now
I5 very scarce as there are only a few dry kilns in the coun-
try. i "
‘[nthcImtr--\mimn v 'S, 1 it i
; an valleys, in the ci
Riobamba and Cuenca, the mo e o e, Ambae
e e ca, nost antiquated methods of
In!_i .?.11‘ transporting lumber are in operation. The trails
over which timber is b e e ’ )
sees boards ov 'er is brought are so difficult that one seldom
SCEs boards over seven feet long in the n kets of thi .
Todawc o il 0 1arkets of this region,
day's sawmills in Ecuador are assem! '
bty I are assembled from a ve
(? viey assortment of machinery. For motiye power one 12;
serman-built  ste: - E S
ehGinne ke steam engines, United States automobile!
,eties, Lrerman or Swedish Diesel enoi o
sirplane motors and nataclecs oo engines, even French
S8 marine engines. Some prefer-

es, such as planers,
h there are quite a few

I Etf'mdbr.. Fairly
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Other than Balsa, very little lumber is exported from
large quantities of Bamboo have been

shipped to Peru and C}usic where it is used for temporary

framework in the construction of large buildings. In the

~ case of a large scale industry, the most logical procedure

would be to clear the timber lands, selling the soft woods
for local consumption and accumulating the more valuable

~ hard woods until sufficient quantities are available for export.

The land thus cleared should be planted to fast growing
species of trees (which can be used for paper or cellulose),
‘or to other commercially important plants.

Economics o Forest Probucrs 1N Ecuapor

In normal times, Ecuador imports approximately 5,000 to
6,000 tons of paper of all classes per year with a total value
of somewhat more than $700,000. With a population of
about 3,000,000 people, this represents a consumption of
about four pounds of paper products per year. Other neigh-
boring countries consume 10 to 25 pounds of paper products
per person per year and the United States uses more than
150 pounds. Even with this low consumption, one can readily
see that Ecuador and her immediate neighbors use large
quantities of paper of which practically the entire amount
is imported. If a large paper mill is built in Ecuador, the
government has agreed to work out a reciprocal trade treaty
with her neighbors for the benefit of the paper industry.
This should make it possible to distribute economically the
entire output of a large size mill with no serious impediments.

While the literacy rate of these countries (particularly
Ecuador) is very low compared with the United States
standards, this bad condition is changing rapidly. Radios,
airplanes, improved schools, and new roads are raising the
literacy rate with great rapidity. In addition to these im-
provements, there is a greatly increasing a;:;Preciation of the
value of paper products in the promotion of sanitation (food
wrapping, toilet tissue, etc.) which will cause a manifold
increase in the demand forcgaper products in the immediate
future. These new demands for paper will be very large




16 TROPICAL WOODS No. 89 f oris

TROPICAL WOODS 17

and will necessitate the opening up of new sources of supplyg
due to the fact that raw materials for paper man'ufact_u{e b
the United States and Canada are already becoming a limit
ing factor in expansion of the industry there. _
Why is paper not manufactured on a large scale on the
west coast of South America? It is either an oversight o
industrialists of the United States have underestimated the
capacity of these countries to consume paper produt':ts_or to
produce the raw materials. There can be no question that
paper products can be produced in the tropics. As evidence
of this fact, statistics show that even as far back as 1935
Brazil produced over 100,000 tons of paper in large and
small factories from many different raw materials. Before
the war, both German and Japanese interests had applied for
coneessions to manufacture paper in Ecuador, ¥
It is possible that industrialists of the United States have
underestimated the purchasing power of the people in these
west coast countries. The people (excluding the Indians)
dress as well as the people in New York or Los Angeles;-_.
(Z:Insmmc jewelry, cosmetics, and other luxury items are on
sale at most stores, the same as in the United States, and
these items scl_l for two to five times as much as in the United
otates. Likewise. the large number of automobiles in Quitdﬁ
and (iu;;_\';u!ui! belies the inability of the populace to pur—s
chase things they desire. There can be no doubr that living
standards in these countries are going up rapidly and wirlﬁ
the :ul\'c-nr_ of a few large industries and better mez;ns 61’7
transportation, the desire for all modern conveniences and
commodities will be greatly accelerated. ! 5
As I have stressed elsewhere in this survey, the success of 8
o Paper products industry in Ecuador ‘will be dizectih
E;i‘:.;]::m-uu]l;ll trf} the exrtent r”- Whit‘h the management realize);":
: necessity P e L . & i
sources and in conditio RIS “c;!l[h-\l in natural res
A and in conditions fayorable to low-cost prod tion
vl commodities produced from these raw ma DroRes m."'
ever, the field i Vot St e ¢ raw materials. How-
industrial applicatior of very little is known about the
many of the raw materials available.

It is not feasible to remove from the forests one type of tree
for the production of a single commodity. The districts must
be logged off systematically and the various woods used for
poses for which they are found most suitable. There are
many species of relatively soft-wooded trees containing
different percentages and types of fibers as well as cellulose.
- After the land has been logged off, the commercial cultiva-
tion of desired trees or other plants should be undertaken
to take advantage of the rapid rate of growth in the tropics.
The following industries are necessarily coc‘igerauve in the
~development: (1) lumbering, with the possible production
of plywood and fiberboard or prestwood; (2) paper prod-
- ucts of all types; (3) cellulose for artificial fibers, plastics,
lacquers, and similar materials.

Besides the above mentioned forest products industries,
Ecuador has large deposits of sulphur, high grade iron ore,
manganese ore, limestone, magnesite, and other mmerals, as
well as a plentiful supply of crude oil and potential hydro-
electric power. The presence of all of these resources indi-
cates the future development of mining and a heavy chemical
industry perhaps of considerable magnitude. Although sig-
nificant deposits of many minerals have l.)een- forgnd- in
Ecuador and undoubtedly many region:s.am rich in rmneralg.
it is well to point out that a large portion of the country is
covered by ancient lava flows which effectively conceal the
mineral wealth. Also, that portion which is not covered by
lava is usually heavily forested so that the location of min-
erals awaits the coming of roads and the removal of the
forests. It is doubtful that there is any o:hcr-dn.smct of com-
parable size which has the rich resources and industrial pos-
sibilities existing in Ecuador and particularly in the Province
of Esmeraldas.

Reasons ror Locaring A Forest Inpustey ix Ecuanor

Here, I shall consider briefly the industrial possibilities of
the west coast of South America, that is, the countries of
Chile, Peru, Ecuador, and Colombia. In this regard, an
American technician has said:
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 seaport and large rivers which combine to make an ideal
-facmr%:ocation near the ocean.

5. Because Ecuador needs a paper mill so much, the gov-
ernment will grant unusual concessions and privileges to
industrialists. These include freedom from taxation and can-
cellation of import duties on industrial equipment for 2
specified period of years.

6. Public lands may be had free by concession and private
- land may be purchased at very low prices.

7. Raw material for paper and cellulose manufacture is
cheap and plentiful as well as readily accessible.

8. Labor is very cheap in Ecuador.

9. Ecuador can produce large quantities of wood, pulp
and other products for export.
~ 10. The United States nceds greater quantities of wood
for its numerous industries and the new ones being created
~ continually. Thus, Ecuador would have a great and perma-
nently secured market.

“Chile has extensive forests similar to those of the west
coast of the United States, however, the most accessi
timber has already been exploited in the best localities
southern Chile. As in the United States, the commercial
varieties of timber suitable for pu];)wood are re-laUVdY,Slo-'.l
grm\'ing in contrast to the rate o growth n the tropics n
Chile. There are several small pulp mills which supply the
local demand. A

“Peru has very little large scale possibility in this industry
due to the fact that its entire coast line is desert and the onl
timber available is in the high mountains or in the Oriente,
both of which are quite inaccessible.

“Colombia has good raw materials for an industry of this
type; however, it lacks several essential features which are
present in Ecuador. The coast line of Colombia is extremely
rugged and there are very few streams of such a na
that logs can be transported economically to a centrallys
located f:u:tnr_\'. Also in Colombia there is no deep water
port \\'111(:]_1 is located immediately adjacent to a supply of
raw malz‘erml so that a big export business would be handi="
capped.

~In summary Ecuador offers the following advantages to.
forest products industries: {J !
.‘\1:I’Cl'if.'/::(-t‘(;ﬂitrn:flill and (_}.nle, the countries o.f South
produce no paper, or only a quantity suffi=

cient for their own use. and i 1
: R thus constitute a la et
for paper products. o5 e

AreAs SUITABLE FOR IMMEDIATE ExpLoITATION

As has been pointed out previously, Ecuador is divided
into three natural regions: the Oriente, the Inter-Andean,
and the Occidente regions. Of these three regions, the
Oriente probably has the greatest and most extensive supply
of raw materials; however, because of its inaccessibility, its
exploitation at present is impractical. The external slope
of the Andean region has a very meager supply of raw
materials and also is relatively inaccessible. This Jeaves us
with only the Coast portion of the Occidente region to
consider. _ iy

In the southern part of the Coast region, forest resources
fore ateih , are not extensive enough for large seale exploitation. There

¢ are fast groyys are extensive forests of fine woods at relatively high altitades

nfz‘“ L-.‘cnla_dnr IS paper conscious now as never before. Paper
nf all kinds has always been expensive in the Republic, gfl

now there is a grear sho :
: A ‘ rtage and prices ]
times higher than normally, P are three to four

_ 3. In the tropical region of Ecuador t
ing plants and trees which ma

cellulose thus relcasing slow yr(?\fr e o thelr'ﬁber and‘ on the western SIOPe of-,-tli‘_e""bm'dﬂ_lem but these forests are
otfieries growing northern timber for very difficult to exploit because of the rugged nature of the

terrain. The mountains are so steep that it is difficult, if not
impossible, to construct roads suitable for heavy hauling.

ssible by a magnificient It is true that in this mountainous region there is a higher
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han nearer the coast, but the - 1 T
percentage of soft woods th: . : 1 3 For these reasons, and because it is the one nearest to the
srachical and climatological difficulties are nearly in B, S, o L :
Ei:lr)::::::}:t;‘l:li: ?n the first place, these high mountains serve P Canal, T shall describe the Province of Esmeraldas.®

as the candensation points for the heavy equatorial ra
These rains produce innumerable landslides such as
responsible for the enormous maintenance COSt of
Guayaquil-Quito railway. Any road which is not proFe
surfaced becomes impassable mud for ten months o

year. It is quite impossible to imagine huge ten- to twen
ton trucks operating under such conditions with the steep
of grades, sharp bends, and terrific precipices. It is true ¢
a limited amount of this rich timber can probably be tak
out by log chutes and flumes such as have been used in |
Pacific Northwest part of the United States for many ye:
but all such things are very expensive and in this case un-
necessary because there are regions which can be more casily
exploited. i

Tur Forests o ESMERALDAS PROVINCE

The forest of Esmeraldas Province may be divided in five
areas of exploitation: (1) the Santiago-Cayapas river system;
(2) Esmeraldas River; (3) Atacames; (4) g‘ﬂlera and Tor-
tuga; and (5) Muisne.

The Areas of the Santiago-Cayapas River System.
~In the northwest corner of Ecuador, there is a group of
islands and estuaries of the ocean which form the mouth of
 the Santiago-Cayapas river system and extend north to the
‘Mataje River which forms the boundary with Colombia.
The Santiago and Cayapas Rivers combine before entering
the bay. The silt from this river system is dcrosited at the
e i fion i ARSI ; , southern end of the series of bays, particularly in the bay
S A »l‘li ocations in Ecuador in which a paper. of Limones, so that near the village of San Lorenzo the
'f:L.'.'hll.mc; ijf_h?1 a large lu‘:_nhcr industry may be feasible: (Seed ‘estuaries are clear and deep. It is possible for large steamships
s & '”_‘\‘; l--l "'"_‘_'“”‘“"“ section of this paper.) (5,000 to 10,000 tons) to enter the canal of Bolivar and
;:}}"\'!_'_'\ii;\_:;‘;\'_ |\» per cent of r‘l}e Province of Fsmeraldas e' anchor at a dock at San Lorenzo. Because of the deep, clear
e A 4 000 s(};lnrc kilometers. Some clearings for water and thq fact that the ground of San Lorenzo is high
s g R .Lm m‘.“ e along the Esmeraldas River and a_nd rocky, this place has excellent possibilities as a deep sea
oy ne ‘ni-‘lrt_and the streams, but a large volume of forest port.
' “H"(;{.,r.] t‘:\:’”” n this province, The entire region drained by this river system is almost
Rinds Mll‘_‘“_{l'-]ﬂ:ji‘-1 "fﬂf:—lfhlrd of Manabi unexploited. There are no roads, ractically no trails, and no
e “ s _ cities except the tiny negro vil of Limones, Borbén,
aipbrnxim-atci{- r cent of the Province of Fl Oro, an area Of Maldonado, and Concepcion. Communication is carried on
A & 3,000 square kilometers, - entirely by small launches and dugout canoes. Most of the
meters,

5, THanw G Ay
ey dfﬁ::stern]m o-thirds of the Province of Pichineha
throtigh the | orth through the Esmeraldas d ’
_rough the Guayas river basin, This Sl
3000 square kilometers. A J6 jB
these five sections
'€ most advantag

Province, an area of

arter of Guavas ne . o1
yas Province, or 5,000 square kilo= *I have previously published the following works on the Province

of Esmeraldas: “Vegeracion y Riqueza Forestal de la Provincia de
Fsmeraldas”, Madeuenos.;&irgﬁ.;Angmﬁm),-Febmuy-and March
1942; “Maderas Mas Conocidas en la Provincia de Esmeraldas”, Maderil
Nos. 168, 169, May, June, and July 1942, These are also reproduced
in the book, “Nuevas Contribuciones al Conocimiento de la Provincia
de Esmeraldas”, Quiro, 1944. 3
I have also presented a report on the Economic Importance of Forest
Exploitation in the Province of Esmeraldas to the manng:mcnt of the
- Fcuadorian Development Corporation, June 1945.—M.A.S.

. Esmeraldas is probably the one

Of
has -
es for immediate forest cxploitatio
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inhabitants are negroes who eke out a miserable
by selling bananas, coconuts, tagua nuts, t?alsa and some o
logs. Further up the rivers are several tribes of Indians w.
live about the same as the negroes. At present, there .
three small sawmills operating on balsa in this district. On
of these is at Limones and the other two are at Borbon. *
sawmill located at Limones is operated by a naturaly
[talian by the name of Bruno. Another, larger mill (in good
condition) is located at Palma and is owned by an Italian
by the name of Yannuzzelli. This mill is on the blacklist and
therefore is not in operation at present. The Italian mall§
have been in operation for some thirty years, but o
to the vast extent of this river system, th'ey have remoy

only an insignificant portion of the available timber.
supply of balsa wood is inexhaustible because it replenishes
itself in four to five vears.
m.it‘i].-.-\-ﬁ!l'\-.ii.!t-\,: H:LI]‘ m 11]1]n .;!_'c.;‘ll' pni;s‘;_ihiiirics for CXPl_oi.‘
ecau s practically virgin territory, and the rivers
o DAl iur}:,lf:iu:-za nné:‘.iqisi:-zrrf for qa}")’igz.lti'on. Boats of
e o etons sl g0 up to Borb and
over 100 yards wide and 20 to 20 f--.P.dl.ts oL Lo TR g
AN 20 10 30 fect deep, Transportation

e éuii a considerable distance, unti
can be poled and paddled practically 51;‘?05}1 s P
mountains, This entire region is \'i‘I'EI'l‘ III') e _llasc % ;-i:
garden in which all mam;:cr ul‘. vlant p \ 2 I)(::lunful thl.‘.
rainfall js very Ty e HEJ .rl‘n.s grow Iu.\'unantly. The
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covered deeply with humus and decaying vegetable matter,

'so much so that many of the springs are stained brown by

the tannins and humic acids of decaying vegetation.
The trees of the low districts around the salt water estu-

aries are entirely Mangrove, the dark red timber of which is
‘used for marine purposes because of its exceptional hardness
and durability. Further up the streams we find the following
species of commercially valuable woods:*

. (Libidibia corymbosa)
‘2, Marequensis or Quende

( Brosinnon sp, ?)

3. Guayacin de Costa (Tabebuia chrysantha ?)

4. Ebano ( Zizyphus thyrsifiora)

5. Cascarillo (Cinchona sp. ?)

6. Sindalo or Bdlsamo. (Myroxylon balsamum)

7. Nato ( Mora megistosperma)

8. Moral Fino (Chlorophora tinctoria)

9. Moral Bobo (Sideroxylon sp.)
‘10. Colorado or Pay-pay (Pouteria sp.)

11. Caoba (Nectandra caucana)

12, Guayacin Pechiche

del Norte (Minquartia guianensis)

13. Guién (Pseudolmedia eggersii)
‘14. Manzano (?)

15. Roble ( Terminalia amazomnia)

16. Bejuquillo (?)

17. Dormilén (Psendovouapa stenosiphon)
18. Amarillo Lagarto Obscuro (Centrolobitm ocbhroxylon)
19. Amarillo Lagarto Claro (Centrolobium ochroxylon, var.)
20. Amarillo Tainde (Nectandra rectinervia ?)
21, Tillo (?)

22. Manglillo (Rubiaceae)

23, Jagua (Genipa caruto)

24. Seca de Castilla (Geoffroea spinosa)
125. Seca (Leguminosae)

26, Guachapeli (Pseudosamanea guachapele)
27. Jigua Palealte (Lauraceae: Nectandra acutifolia ?)
28, Tangaré or Figueroa (Carapa guianensis)

29. Lengua de Vaca ER)

30, Laurel Prieto (Cordia alliodora ?)

31. Laurel Injerto (Cordia alliodora ?)

*This list was taken from the book “Nuevas Contribuciones al
Conocimiento de La Provincia de Esmeraldas”, 1944. The order of
that check list has been made from the harder wood (Cascol) to the
softer and lighter (Balsa).
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2. Caries) (Anacardiaceae)

. Cedro Colorado or ,
e Cedro Rosado ( Nectandra sp. and Ocotea mmca.mnﬁa{}{
34. Cedro Pardo (Nectandra sp. or Cedrela rosei)

35: Calade )

36. Calade Manchado (%)

37. Maria (Calophyllum luciduni)
38, Sande ( Brosimumn utile )

19. Machare (Clusiaceae)

g0. Cedro Pilido (Cedrela sp.)

41, Sajo (Cespedesia sp.)

42. Guadaripo (Nectandra lucida ?)
43. Chimbusa ?

44. Jigua Nasde (Lauraceae)

15. Chalviande (Virola sp. ?)

,‘,’-\, (:-‘1_’.].\;’:1111{\' R:E\';ERT-J (7

47. Jigua \inr];.zd{'a (3

45 .}[Ih?{”""—'."" "1:;&‘?’.’,\‘ sp. )
44 .:C‘I]’ t'_'! ) (.2 ) . .

; s No. 3. Foot-hills of the western Cordillera of Ecuador covered with
forests rich in tropical species. All kinds of woods, from the lightest

(Balsa) to the hardest and heaviest, are found here.

s0. Peine de Mono or Mono

5i. Zapote Arizco

Apeiba aspera
Casinitrog 2)

) ; (Ochrom sp. )
. Balsa Hembra

b o Pyt o f .
The composition of the forest in th

unirorm.

Ochroma lagopus)

is region is by no means
101, moisture. location,
timate composition of the native:
es are not as large as the firs and cedars
i di:::r{i!--“-\:mi ‘l.h{- average size log is from
The density of :h; '-j\ '{],I.ml %ium '5 to 25 feet in ]ength.-l
varies greatly depen i: 11]1 er throughout the entire districtl
smaller plants u:'i nictc‘sn:“i 'T}I'}rmixnulmb” O peims andie
Lrees per acre havy s LIC are etween ﬁ\'(‘ Tlnd W ;
base, f;:n.i :'r]r;ri‘lxlill:i]::% ; i.Il;mmrr greater than 12 inches ;:r:]?é I
Iverage Lit!l.\jr;' m“E{! {.\H 0 or three logs per tree. This is the
realized that the e -‘_LI Hnlhm' over a large area. It must be
fon Gl e c}nrnt area covered with v ‘ t
trees, the ::‘:"('].-.]:j-l' If],”h({ dibt%.wth i : LI % f(:‘\\-’ r?rg11?1:;
listricts w J".](.'}]:‘(-(:::,‘l?i::'\l 5 Vegetation is the same as in thosel
5 caused by Tiil'(']{;'tsl of [h.““‘ At Ul]ﬂ)c}‘_ 'Th{.’ diﬂ"erence
NOW used commerei '}[ amboo, palms, etc., which are not |
valuable. nercially but which in the future 1;13\,' be

forn ariations in soil composit
and altitude all effect the ¢ :
i",!‘ni. Usually the trees
of the U, S. P;IL'”EL'

2 tO 24 ing

No. 4. A river in the Province of Esmeraldas with great forgts at
its banks. The rivers offer the best means of transportation in the
lowlands of Ecuador.
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In considering the exploitation of the forests of Ecuador,
it is well to pomnt out Liat they are typical tropical forests
and are in no way similar to the zrests of the United
States which contain more or less pure stands of one type
‘of timber. In this country the trees are approximately one-
third of the hard wooded variety, one-third with soft woods,
‘and one-third intermediate. A further consideration is the
fact that there are also present other types of trees and
plants, frequently in large quantities, which probably have
as fret undeveloped commercial possibilities. I refer particu-
larly to the large number of palms and bamboo. Some of the
‘palm trees reach large size and have an exceedingly hard
‘wood, such as the Chonta palm, the wood of which is as hard
as ivory. Other palms are much softer and are very fibrous,
suggesting that their pulp may be suitable for paper or fiber
board. Bamboo occurs in dense thickets ancr grows very
rapiilgx. Because of its strength and tubular structure, it has
an infinite number of uses for construction in the tropics.
Bamboo has been tested and used for production of cellulose
and paper. The scientific exploitation of forest resources
such as are present in the northern part of Esmeraldas
Province must provide for a really good laboratory and
technicians to study and develop the most efficient uses for
and methods of utilization of the infinite variety of plant
material available. Another point to consider is the fact that
in these tropical regions plant growth is much more ra;izid
than we of the United States can possibly realize. For this
reason, it would seem most feasible to systematically remove
the native forest growth and use this material for whatever

urpose it is most suited and then to plant this logged-off
and into fast growing species for some particular use. For
instance, balsa grows at a henomenal rate; in six months
from seed a balsa tree will E‘e 25 feet high and 5 inches in
diameter, and in three to five years it will be over 2 feet in
diameter at the base. There are other trees and fibrous plants
which grow correspondingly fast.

Technicaﬂy‘ nothing is known of many of t_hcse plants.
Their wood is sometimes very fibrous and contains up to 60
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per cent cellulose, which suggests that these rapid-gro
plants should be propagated here in the tropics and v
for the production of paper and cellulose wfych are
present, for the most part, produced from relatively sloy
growing coniferous trees of the temperate zone. The imp
ance of this point can hardly be overemphasized. ‘These f:
growing tropical plants can make available large quan
of valuable timber in the temperate zone for constru
purposes, and at the same time constitute a very low c
source of valuable cellulose and fiber. Another industs
which may have great importance in the future de-velopni
of these tropical forests is the production of fine plyw 0
using the new resin and plastic type bonding agents. Becay
of the many beautiful woods which are available here,
Vont sl o producs cxcspiomlly b
construction uf‘h)‘c;‘n'-mé'lt}]1\1’0 3\\“’} lmlpvort'ant place 11'1 S
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from Esmeraldas to the mill. There is no possibility of a port
‘at Esmeraldas and ships must anchor about two miles out
~ from the mouth of the river.

~_ Atacames. Atacames is a large and rich province of

eraldas. In this area are included the old “Ecuador Land
mpany” agricultural lands, pastures and forests which are

now abandoned.

Some time ago, the Ecuador Land Company exploited

part of the River Sia’s forests. In general, however, all of

he Atacames and Sta section is totally covered with forests,

with the exception of small parcels of land along the coast
- which are used for agriculture and cattle raising.

There would be numerous advantages for a timber indus-
try established at Atacames. The belts of forests are very
‘wide, and are close to the coast. There is a big and narural
harbor that can be used as an exportation port as well as to
anchor boats and steamships. This harbor is very well pro-
tected against winds.

In the Sta harbor there are buildings which were con-
structed by the Ecuador Land Company. These buildings
could be used for employees’ homes. For rapid communica-
tion with the city of Esmeraldas that lies at only 30 kilo-
meters up the coast, it would be a simple matter to build
a good highway for the use of trucks and cars. Construction
of an airport would not be difficult at either Suia or Atacames,
affording air communication with Quito and Guayaquil, the
two most important cities of Ecuador.

The Galera and Toruga Areas. All along the southern
coast of the Esmeraldas Province lie large and rich forests
that produce all kinds of woods, but especially hard and
heavy types. No commercial exploitation of this area has
been made as yet. |

The local exploitation of these forests could begin in
Galera or in Tortuga. The boards, large timbers, poles,
beams, etc., could be transported to Sta for better prepara-
tioh for export. It would be necessary to build highways or
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roads along the coast and small.mads' from the forests to
sawmill or to the nearest prmmpal highway. 5.
The mountains and coast of Atacames to Galera and i
Tortuga are very rich in forest pl‘ndkli‘tS‘ and meCIPauY'“ 1
\\'nnd;‘. of the latter, the most used are: (Jua}'acz}n, 1?1']‘! s
Lagarto (three kinds), Pechiche, (;“;‘-Uhapdl’ Cadba
Balsamo (Sandalo), and Seca. J .
The first class woods are: Cascarillo, Bejuquillo, Ca
(also called Cedro), Jigua, Asta, Tachuelo, Tillo, Membxril
Colorado (or Pa_\'-p-a_\'h). Muchina (called Fernén—sénchez-_i
Guayaquil), Clavo (or Jdjano in Manabi). .
For the woods used to build canoes and rough canoessis
can mention the following: Higuerén Polo, Higueronie
Venado, Matapalo, Ceibo de Montana (not Ceibo de Lana’
Bototillo, and Ovo de Monte (called Ovo Cimarron also)is
From the stems of the small cultivated tree “Mate” (C%&
centia cujete 1.) is obtained a white, flexible, and light
ight wood which is used for the manufacture '@
1l boxes. The fruits of this tree are called “Bototo:
or “Pilches” and are much used as containers for w:iter;;
juices, syrup, and other Ii(lui‘d:-._ i

i

The Muisne Areas. I'hese areas are situated in the southe

' part of Esmeraldas Province with the Province of Manabil
a a boundary. They are rich in forest timbers. principallsf:
hard woods and Mangroves along the coasts and the estuarﬁ;-

£

i
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distance of some one of the tributaries of the Cayapas or
Santiago Rivers and even the small tributaries flow su%cient
water to float the logs to the larger streams and thence to the
mill. The geography of the upland country is such that there
are no large mountains or any excessively rugged terrain
between the rivers which could impede mechanized log-
ging. For the most part, logging operations can be conducted
in the fashion to which we are accustomed in the U. S.
Pacific Northwest, with tropical modifications. The density
of many of the hardwoods is such that they will not float
so that it is customary practice to tie such logs between two
small balsa logs. Because balsa and vines are always nearby,
this is not a problem. With the mill located at Borbon, the
finished paper, lumber, cellulose, or other products can be
loaded directly onto small ocean going vessels for transport
to nearby countries or can be taken by small boat up the
Santiago-Bogota Rivers to the proposed road or to its
terminus at San Lorenzo and thence to Quito and other cities
of the Inter-Andean Valleys. While the tides back the warer
up the river somewhat farther than Borbér}, the flow of .the
rivers is so great that salt water can be clarified by filtration,
or a plentiful supply of clear water is readily available from
dug wells. The ground in the vicinity of Borbén is high so
that good sanitation for company employees and the plant
itself is easily provided. After the forest has been cleared for
some distance back around the factory site, vital crops and
cattle can easily be raised on the Jand. Because of the ready
accessibility of this location by means O_f CALOCS and
launches, food products from'all.ovqr the dl_f)mCt are brought
in by the natives. All types of tropical fruits and vegetables
grow luxuriantly here and, when the road to Ibarra is com-
blcted, all the temperate zone foods, such as cartois be.i“.“hs'
cttuce, cabbage, apples, peats, €€, will be availa le. e
climate at Borbén, although 1'1'0215“11 is delightful. It F‘ezﬁl’
gets too hot and it never gets chilly. 'I'he recreational facil-
ities afforded by this district are remarkable; there 15 €very
type of boating, fishing, hunting, SWImMMing, fm“zlmg t;et!l:lgls
When a change from the tropical climate is desired, 1
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onlv a few minutes by airplane to the high Ilételr.'-An
temperate zone or to the cm)], arid region near Salinas w.
the world’s finest beach. Future roads will make extr:
ordinary examples of nature’s beauty and grandcur acccsm-
|.and for a factory site in T near Borbén and on the ri
can be pm'ui\.:m.d very chcnpl'\-- ($1to $2 per acre).‘Back.f
the river all of the land belongs to the State and is availabl
by concession.
"0l is plentiful in Ecuador and can be brought directly
Borbén by barge from the nearby oil fields of the Ang.
Ecuadorian Oil Company of the International Petrol
Company. Practically any quantity of l])’(irc)-c]ectﬁc powe
can be i".L".'L:I'IPL'I.] in the upper reaches of the streams wh
flow into this district.
up this district, a certain amount of explorati@
rvey work will be required. Permanent camps
ly depots should be located at the most accessibl

In opening

locations up the nivers from which it will be
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Wealth),r land owners. Even under their present more or less
emancipated conditions they rarely receive more than fif
to one hundred sucres per month (one sucre = .073 U. g
dollars). However, it is also true that the majority of Indians
are hard workers and desire to improve their lot in life by
way of a steady job and education for their children.

As may be expected, these highland Indians are as sus-

ceptible to tropical diseases as the white man from the

United States, principally to the paludismo or “malaria”,
which exists in the low lgnds of Ecuador, especially in the
Occidente Region. However, with quinine and a little more
care in their way of living, the percentage of people affected
with paludismo can be reduced greatly.

The working people of the Sierra, the Chagras and the
Indians, like to go away from their homes to the tropics to
work because of the better payment and better treatment
they receive; as they have their food furnished where they
work, they can save their money and come back to their
homes five or six months later, give Catholic parties, buy
small farms, build houses, and so forth. These people like to
work during the “verano” _(dg months, from June to De-
cember), but workers could be found for the f‘invw:mo”
(rainy months, from December to May) by paying higher
salaries and giving better treatment. _ :

As life in Ecuador is a little more expensive now, I believe
that for a salary of ten sucres per day (= $0.73) and the
food supplied by the company, costing about two fnore
sucres (§o.15), many workers could be found, and the total
salary per day would be $0.88. :

There would be no difficulty in gerting men to work for
the forest operations, and wi better wages the wo;kmen
could be induced to work in the sawmills. An experienced
si'lwmill worker might earn as much as $1.00 to $1.50 per
day. .
};\s for the sawmill buildings, tools, and necessary -macinq-
ery for forest exploitation in Ecuador—there af;;%‘::‘_ est ‘:
necessary to bring all equipment from the Uni . t o
large eléctric motor or gi’csel engine sawmill and two sm
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mills; the saws must be made especially for tropical wog

which are generally harder and heavier. It would also gy é ‘éé% 283 888888 88 ¢ §23
necessary to introduce a quantity of saws, axes, machetes, ang E Z 3 égg &4 §§§ § 11150 B E
all other tools necessary for the operation. ; ZEE pead 55 g "“"'"",§ i Lt
The big sawmill buildine should be located in San Loreng i 5 g
or in Borbén. and one of the small ones in Stia or Galera, 2l et L. s b E
the other small one in Muisne. In this way great quant’i g g
of wood of every kind would be exploited. Small eleg 5 E
light ‘-ra';;r'-m would be necessary and could be established, 3 ~ 8
: ; AL ” g
\rpaaseTican, Cueck List oF THE PriNcIPAL FOREST 8

Seecies or Ecuapor

W.C. k

Uhis list is not complete and is considered temporarysiths
otanical names of some of the trees are unknown GEE

loubt.. I hope to complete this list when collections b bt U A DR AR S

HABITAT AND AREA OF DISTRIBUTION"

WESTERN CENTRAL REGION  pacTERN

REGION

Present

? = In doubt or unknown

on (Occidente), Ce
gion is subdivided into other environments (“Medios”): the

g Inter-Andean Valley, the external slo

o
g
a
s
g
3
a9
<
g
=
P
e
=
5
=
g
:
i
1
=
i 1 7~ Bt . . all =
d or ciassiied in the Herbariums of the Umnitee Il =
: States where I have sent them, principally to the Chicago! . B £
\ Natural History Museum. g
aapat . _ _ ‘ & g
| Not only | ' species are mentioned but also other plants 8§58 § £s
xnown for their common names and local wiSess 5 ToE . g22E
i pie: the ’ f"i:-'!!».‘..-".f_; Donax) the canes Q\ @ 'EE % = .§;§ 3 E.E
( | e building of ceilings, roofs, and wallSioR g |8 E_'E B 8y gotE
( ey - baskets; the “Chaguarqueross % g T3 :-g- ,E 8§ EEE _Slex '.%E'E"E
' _ a sericana and Fourcroya Siseliand S |2afSs  OfFrSaRSE R ﬁ%‘ﬁ & £33
‘or roofs, the bulk of ceilings, etes: tHE > |[Sg85Bezd 3 275 |58e 2
Dia = U..H'l.:}». CtL., t N < Q'E.S:&‘Qqﬁs_ : (3_,_._ i [ EB
P'P-) Whose ample leaves are used to cover 5 |E2ESSRE g“ﬁ'&a gé ; 2 Eézm
. ‘:!:\i o ;:'5:‘!1_,;,-. ]‘-1.\1. - R e el L & S0 5 _E R, Ry E L E ua - z % z '&
D bricks of suoar s ¢ Daskets for fruis and to TOUUZIAZAERO0 2 i B
Xk ”..'._:'I;l..!\m;- the Sigse ' (Cortaderia rudits g E‘E E'E
Vit | many __}1l:u-c:. m the center of the 3;5 _ g g5
Blanca™ n 'i‘.!|-'-.£- '!)_"_']-“'I'-_f\' tor small houses; the “Paiﬁ LI}!'H Il ;50 g,;
. & G Faramo” (St : ik g
0 or the huts in the ‘- Stipa, Festuca, ere.), used as 2 = E'ﬁ . AS] 3 gg_g
YRS he paramo, 5 & 8 2w By
4 l|LIJ|I.=r|:\\. are some ’-".'lll‘i{" AL ta g_ o, 8 g i 5’_5 2
HOW established and Cultivated " Jpecics, because th(-:y aIe Z g -"3-55“"35 f5:g 8 'g A ‘s
tucaliptos (Eucalyptys g1pper s 004 Species, such as e : @ $3oY g 4F %8 |85 % g
5pP.), and the Teak tree (1orerrs, LAbill), the Pines (il |5 s34 22,20 |RdEse
! luced n the F Ucadorian l.'HiLS; 1_{;‘0{;}‘1:“{"-" L£); I:‘tCI-V intro-~ g f ggg‘]a’ 3 é. g 'gg r EE gg
b5 . c B o.8'0 8| il
N’J--‘-—--—- » =
SR b b

-




COMMON NAME

Arbal del Teak
Areri

Armvan
Balsa
Balsa Blanca
Bilsamo, Sandalo

Bambulo

Banrano

Barba de palo, Salvaje

Barbasco de la Costa,

B. de Agua Salada

Bejuco de Montafia
Beldaco

Bella Maria
Bijao

Bombdn
Borotillo
Cabo de Hacha
Cabuyo Blanco
Cabuyo Negro
Cacao Blanco
Cacao cultuvado
Cacao de Monte
Cacho de Venado

Theobroma Mariae

HARBITAT AND

k AN WESTEE
REGIO
[e X
(. Y
W yroxylon balsammen, M. peruiferum X
Pterocarpus ¢ X
Caesalpiniaceae X

Tillandsia usneoides
Jacquinia arnullaris, J. Sprucei
Araceac
Bombax Mille:

Calophyllum lucidum
Calathea lutrea, and other spp.
Erythrina sp.
Cochlospernumn vitifolsum
2

Fourcroya Siseliana

Agave americana

Theobroma bicolor

Theobroma cacao

P4 PG PG PG Pl 4

bl

AREA €

P

' DISTRIBUTION™

EASTEILN

HEGION

ALTITUDE
RANGE
METERS
50-800
[ 200-1600
1800-2800
g -B00
200-1200
s50-8oo

50~1000
1600-2600

5-100
400-1600
10-600

200-800
s0-i800
200-800
50-600
300-1200
800-2800

HABITAT AND AREA OF DISTRIBUTION"

ALTITUDE
COMMON NAME BOTANICAL NAME WESTERN CENTRAL REGION  pASTERN  RANGE
REGION W.C. L.V. E.C. REGION  METERS
Cadi, Tagua Phytelephas macrocarpa,
P.microcarpa X X 10-1000
Cafecillo ? X 8o0-1800
Cafecillo de monte ? X 800-1800
Caimitillo Saporaceae ? X X 20-1200
Caimito Saporaceae ? X 20-500
Calade, C. manchado ? X X 100-1600
Camacho Araceae X Boo-1800
Canalén ? X 50-400
Candingulo ? X 200-1200
Candelo Ampelocera sp. X 400-1200
Canelo Drimys Winteri ? >, 2 >4 X X  1800-2800
Canelon Lauraceac X X X 8o0-1800
Caiia Brava Gayneriem saccharoides X 100-1200
Caita Fistula Cassia fistula X §0-200
Caoba Nectandra caucana 5.3 50-500
Caoba Platynriscium pinnatum X 10-400
Capote Gynoxys coriaceus . 100-600
Capuli Billia columbiana X 1200-2200
Capuli Prumus salicifolius X 2006-3000
Cara Meliaceae ? X X 800-1200
Caracol Anacardiaceae X 100-800
Caracoli Anacardium excelsum X 10-200
Caracolillo ? X 100-600
Carafio ? X 100-600
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T : o 0 _ HABITAT AND ARE EA OF qu}um rm\: M %
COMMON NAME BOTANICAL NAME WESTERN ¢ "‘“‘ AL REG 1ON _ EASTERN RANGE
REGION W.C. L \ E. C REGION METERS
sarra ~ Huberodendron sp. X 200-1000
é.:ll:l:]!,n Arundo Donax, .’r nitida : b4 1700-2600
Carboncillo : l?z-‘::o
Carbonero X 200~
Cargabola B3 e X - ; r 100-600
Cascarilla Cinchona spp. (8 dif.) X X X X 600-3000 |
Cascarillo Ladenbergia spp. X X X X Boo-2600 =
Cascol Claro, C. Negro Libidibia corymbosa X : 3 200-800 %
Cgs}m-P;]jjn Craraegus .-;r.'.'fn'?rs.i_r . X X 2800—3&0 Pt
Cadvo Prioria copaifera ? X 265860 o)
Caucho Blanco Sapitan verumn X X X X 1000-1800 ?.
Caucho Negro Castilla elastica \ X 50-800
Cauje i Pouteria caimiito ? X ‘ 50-600 2
Cedrillo Cedrela sp. X X X X 800-2600 o
Cedro Cedrela roser X 1200-2000 Q
Cedro Colorado Ocotea caracasana X X 200-1200 =
Cedro de Castilla Cedrela odorata X X X % Bt o0 o
Ceiba, Ceibo Ceiba sp. X 50-300
Ceibo de Manabi,
Ceibo de El Oro Ceiba pentandra X b0
Cereza de Montana ? X 600-1200
Cerezo Malpighia ? X S

Chachacoma

Escallonia myrtilloides

HABITAT AND AREA OF DISTRIBUTION" P 2
TITUDE =]
COMMON NAME BOTANICAL NAME WESTERN CENTRAL REGION  paASTERN  RANGE =3
REGION W.C. LV. E.C. REGION METERS o
Chaguarquem Blanco Fourcroya Siseliana X 1500-2500
Fuarquem Negro Agave americana X 1700-3000
Virola sp. X 200-600
Huwiria floribunda ? X 100-600
C.hapra ? X 200-600
Chiche Machaerium Millei X 200-800 ;
ChiFm y 2 X X 2000-2800 3
Baccharis polyantha X 1800-3000 o
Chillalde, Chillarde Belam p. X o400 2
Chipero Pseudommajm stenosiphon X 5-200 =
hirmoy Annona cherimolia X 1800-2400
1VO-Casy waa mdcmba : X 1800-2800 s
a 3‘4 50-600
Chyremrx :anpemrem, other =
introduced spp. X 1800-3000 il
- Spondias purpurea, S. lutea X 30-200
%vtlin]ﬁ 'Btmga-‘-s'p. X
Vo, ? X
Clayillo i E X 5_-0-400
Cacorero ocos nucifera X 0-300
Colca Miconia spp. X X 1800-2800
Colorado Lucuma obovata X 5 800-1800 W
~1




BOTANICAL NAME

Erythroxylon glascum
E'ugr.'ma sp-

Hymenaca courbaril
;’ iper spp-

Dialyanthera gordoniifolia
F

Biomnelia sp.

Trema sp.

Inophblocun: armatun

P

Pseudovouapa stenosiphon
Zizyphus thyrsiflora
Wmm descendens

Eucaf prus g!obufm, E, spp.

WESTERN
REGION

“oA

“ A

X
X
5 <
X
X
X
x.
%
X

W.

CENTRAL REGION
C. LY.

E. C.




e

ALTITUDE

____—____—___—_——-———"——‘____.__.-_——-——--—————-
HABITAT AND AREA OF DISTRIBUTION
_——

COMMON NAME

Higuerén
Higuerén
Hoja Blanca
Fuaiji
Huasca
Hueso
Huilmo
Inga-rosa
Jaboncillo
Jagua Dulce, J. de Comer
Jagua de Lagarto
Jaile
Jeli
Jigua
Jigua
Jigua
Jigua Amarilla
Ji a Chimbusa

COMMON NAME

BOTANICAL NAME

Fious spp.
=

-G}'ﬂa.r}-'_v Hallii

Lantana velutina
Sapindus saponaria
Genipa caruto
Crataevia tapra

a

Conocarpus erecti
Nectandra sp: ?
Nectandra acutrfolia
Ocoteq sp. ?
Lauraceae
Lauraceae

BOTANICAL NAME

WESTERN

Wl B

L\xH

X
X
X
X
X
X
X
%
X
X
X

REGION

Y T R VR U

RANGE
METERS
200-Boo




COMMON NAME

Vangle salado
\I.mglllln
\anglillo Colorado
Mango
Manzanillo
Maranon
Marequende, Quende
Margarita
Maria
\Marselo
\Masamorra
Mascar
Marapalo Blanco
\atapalo Colorado
Marapes
Marasarna
Mate, Pilche
Membrillo de Monte
Miriti, Palm
Mocora, Palm
Molle
Monterillo
Mora
Moral Bobo

Moral Comido del Mono

IENSY ¥

P ——

BOTANICAL NAME

Avicerrma nitida
Rubiaceae
Sickingia sp.
Wangifera mdica
Hippomane mancinella
Anacardiian excelsion
Brosinnmi: sp. ?

Calopbyltum lucidum
Drypetes sp.

Ficus spp.
Coussapoa villosa

7

?

Crescentia cujete
Gustavia pubescens
Maritia Sp.
Astrocaryun: spinosum
Sehinus molle
Browmnea ariza Benth.
Melastomaceae
Clarisia racemosa
Clarisia racerniosa

REGION

xzxxxxxxxzxxxxxxxxxx

A

HABITAT AND AREA OF DISTRIBUTION® o
WESTERN CENTRAL REGION  pASTERN  RANGE

w.C. LV, E.C. REGION MF.TF.E
s - sea level
?
0-200
0=-100
30-200
5¢-400
? 100600
? 200-600
2
X 100-800
? 200-600
X 20-1000
100-600
? 100-600
X 50-500
X 2000-2600
200-800
2
? 100-600

COMMON NAME

BOTANICAL NAME

-
HABITAT AND AREA OF DISTRIBUTION ALTITUDE

WESTERN CENTRALREGION  pASTERN  RANGE

REGION W.C. L.V. E.C. REGION METERS
Moral Fino Chlorophora tinctoria X ? 50-600
Morito ? X .
Mosquero ? % X :
Motilén colorado Hieronyma asperifolia _ X X 2000-3000
Muchichillan Trema sp. = X = 200-600
Muchin, Muchina Triplaris Poeppigiana X ? 50-900
Muchin T. guayaquilensis X 2 5o~gonl
Muyuyu Cordia lutea X sea level
Naranjillo Do : X X s
Naranjo de Monte Aspidosperma sp. X ? 50-800
Nato Mora megistospernia § ? f::x
Niguito, Sapin Niguito Muntingia calabura : 1020
N(ﬁgpal . Juglans neotropica b, 1 1800—:_800
Ovo Spondias lutea, S. purpurea X X 20-1800
Pacarcar Peresa sericea X X 2600-3000
Pacecha 7 X X 2500-2800
Paja Blanca Stipa spp., Festuca spp. X X 3000-4500
Palealte, Jigua Lauraceae X X 200-900
Palma de Cera Ceroxylon andicolum .4 400-800
Palma de Cera Copernicia cerifera X X 300-1000
Palma Mulata Zania nuricata X ? 100-600
Palma Real Cocos butyracea X X ? ? 100-800
Palma Toquilla Carludovica palmata X X X 50-400
Palmiche Geonoma sp. ? X X 200-400
Pala de Féosforo ? X X ? 400-1800
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. ||M|I|1| AND \m A OF nl'-_II!I!I_l 1[!)‘4__ ALTITUDE :t
COMMON NAME BOTANICAL NAME WESTERN ”_"'““' REGION  pgASTERN  RANGE
REGION wW.C. LY, } > REGION METERS
Palo de Leche e -?\]rm'_\'ri.is eae X 3 200-600
Palo de Leche Sapirmn glanduloston X ? 200-600
Palo de Rosa Pradosia sp. 2% N ?
Palo de Vaca Alseis Eggersii, and Galactodendron
sp- X ?
Palo Espada \ =
Palo Maria Calophylluzn sp. X X ? 100-600 =
Palo Prieto Erythrina tanbrosa X ? 20-200 ©)
Palo Santo Bursera graveolens X 10-200 =,
Palo Serrano ? X X (@)
Pambil, Palm Euterpe chaunostachys X X 200-800 ?:.
Pambil, Palm Iriartea sp. b. & X X 200-1000
Pantza, Quinua Polylepis lanuginosa, P. sp. X X 3300-4000 s
Pasayo ’ X @)
Pechiche Minguartia guianensis ? X 20-300 Q
Pechiche Vitex gigantea, V. flavens X 20-200 )
Peine de Mico, P. de Mono Apeiba asprea Aubl. X ? 2 100-300 @3
Pela caballo Lysiloma sp. X 10-100
Peraquilla Tabernaemontana sp. X ? 50-200
Pialde Trichilia sp. X 20-100
Pialde Macho Guarea sp. X 20-100
Pilche, Mate Crescentia cujete X X 20-1000
Pino Pinus spp. (cultivated) X 2400-3500 2.
Pino de Platillo Arqucaria excelsa o 2400-2800 =
Pifia de Monte Bromelia sp. X 100-800, 2

v L
HABITAT AND AREA OF DISTRIBUTION® /o g.
COMMON NAME BOTANICAL NAME WESTERN CENTRAL REGION pASTERN  RANGE a6
REGION W.C. LV, E.C. REGION g -3
Pifivelo Eschweilera Rimbachii ? X 50-400
Piquigua Araceae X 2 50-400
Plaranillo Heliconia spp. X X X X 50-1800
Porotillo Erytbrm Te X X X X 100-1000
Pujin s latifolia X X 3500-4000
Pulgande X 50-200 | |
Pmmmaﬁ“' Oreopm fioribunda and other spp. X X 1800-2800 '5‘
Quende, Marequende Brosimmun sp. © X 50-400 =
Quiebra Hacha ? X X 400-1200
Quina, Cascarilla Cinchona Tp. X X X X  600-3000 E
Quinua, Pantza Polylepsis lanuginosa, P. sp. X X 3300-4000
Quiriquinche ? X X
Quishuar Buddleia incana X X o0-3q00 =
Quitasol Phyllanthus sp X X 2 ? ©]
Rampida, Toquilla Carludovica palnma X X 50-400 8
Retama Sarothammus scoparius X 2000-2600 o]
Roble de Costa Tabebuia pemﬂpbyfk X ? §0-300
Rbb]l de Macuchi ROUM sp. X 1500-2000
SGC}!QIPQH.[ Vallea stxptdam X D& 3900—3600
Sajo Cespedesia sp. X ? 50-600
Salero ? X
Salvaje, Barba de Palo Tillandsia usneoides X 1600-2600
sgmr Rapanea andina X X 1800-2800
Saman Pithecolobiwm saman X X 400-800 &




COMMON NAME
samil colorado A
Sandala
Sande
Sangre de Drago
Sangre de Gallina
SNOn

Sanquita
Sapan de Paloma
Sapian Niguito
sapan Veneno de Perro
Sapotolén

Dasatraz

Sauce

Saumerio

S:il:p«.-

Savalera

Seca

Seca de Casulla

Sigse

Sisin, sumi, Guabesay

Shanshi

Sota

Suche

Sumi, Sisin, Guabesay

Surillo

BOTANICAL NANE

ta calabura
f';p-" IDSIS H'm rholdtiana
HUII hiacaceae
Zanthoxylum sp.

Salix Hinboldtiana
Trichilia sp.

Leguminosae

Geoffroea spinosa
Cortaderia rudiuscula

Podocarpus oleifolius, P. glomeratus

Coriaria timifolia
Sideroxylon sp.
Thevetia sp. ?

Podocarpus oleifolius, P. glomeratus

Chusquea spp. 2

HABITAT AND AREA OF DISTRIBUTION®

WESTERN CENTRAL REGION BASTERN
REGION \\_n LV, E.¢ REGION
X X ' 7
X ?

X
X X N
N
X ? ?
X -
X ”
X >
? X
X >
X 3
X X
? X
X -
X ? ?
X
X
X
X X
X X X
X X
X
X X
P SR, (.

ALTITUDE
RANGE
METERS
200 .‘/nn ]
§O=-300
50-400
J0O0-1 5§00

50-200
100-600
10-100

2000-2400
50-200
§0-600

200-2400

100-600

100-300

100-300
1800-2800
1800-2800
2800-3200

1800-2800

HABITAT AND AREA OF DISTRIBUTION"

L ALTITUDE
COMMON NAME BOTANICAL NAME WESTERN CENTRALREGION  pASTERN  RANGE
REGION W.C. LV. E.C. REGION METERS
Suro Chusquea scandens, C. spp. S T 1800-3000
Tachuelo 3 ? 50-400
Tagua, Cadi Phytelepbas macrocarpa,

. P.microcarpa X X ? 10-1000
Tamarindo Tamarindus occidentalis X 10-100
Tangaré, Figueroa Carapa guianensis X ? §0-400
Tarqui Hedyosnnan scabrum X X 2000-2800
Tillo _ Pouteria ? X ? 50-400
Tillo Blanco Brosimem latifolium ? X X 50-600

octe, Juglans neotropica X X 1500-2800
T t.l.l]]a, ‘d; Carlidovice 5 0
'%ggt&lero Tremaa:;“ § i i

e Bamboo X X i
Ximadils Bamboo X X xm:gﬁ
Tutumbe Cordia toqueve X % ? S00-156D
Ufia de Gato Baubinia sp. X > :

Uva de Monte 93400

Pourowma chocoana X X 200-600

Zapote Sapotaceae X s o
Zapote Arizco Casimiroa ? X X 3 29309
Zap-m de Perro Cahmrpzm manmmosum ? X ) SHhsta
Zapotillo Minusops X X 50-300
zz:g-_' Buettneria geminifolia X 350'6“"

Sideroxylon sp. X X il

gt
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NOTE ON A CORDIA WOOD FROM EASTERN
BRAZIL

By D. GUILHERME DE ALMEIDA
Forest Products Laboratory, Forest Service, Brazil

Some months ago Mr. Erik Olavi Ika brought to my atten=
tion a kind of wood. known as “Loure”, that has been cufl
1 the States of Espirito Santo and Rio de Janeiro, in the
istern region of Brazil. _

The present paper is a detailed description of that wodd-,;;j
ind the chief object is to compare its micro-structure with
hose of Cordia species perfectly identified. “For it has becnis
hown that a single small sample can not throw much Lghtss

the variation likely to occur between different samples;y
nd it follows that any estimate of the value of a description’s
ased on a single specimen must depend on previous expe=
fence with other species.” In order that the comparison’
should be objective and, as far as possible, exact, an effort™
12s been made to give quantitative data with numerical values
pprove d by the Council of the International Association of
\\.r-'”'! Anatomists. The wood sample examined showed the

following characteristics:

. E‘[z.a":‘u':n-ii yellowish brown, streaked with somewhat
'-{'E:‘I:;;«-[-.“l.-:..awl.éllk.;\jl:tili‘\sr:i:h-:.e '.'..h-h.;.'.ﬂx':c\t ed in proper ]ight'-

g Yvithout distinctive taste or scent (dry specimen). Light
I SOIT; specific gravity, air drv (13 moisture cnntcnt).
in straight, easily worked,

0.40; rexture uniform, medium: ora

though sawi

wouolly,
| S 'gs present, Pores moderately large (mostly
|| ;.;_w‘ril:: :.r.w G .r'-.:.r:;“r‘nig from a minimum of 8op to a maxi-
et op) ,_\t.r'\ .m. {f;-nlm 2 10 5 persq. mm., frequently
Ay S ?!"rIM]'I:iri'(IR-“-L hj(lhmr'\' and in pairs in early wood,
iy Vo Ve g Sl g
ntly from 280 to 220, s R erately short (fre-
e, wideorimmeq> 2 Sometimes less than zoopu); with

nc 11:11.11u] perforations: intervascular pittin
‘[J Hfl-:l jl':t_h l.._.fz}t‘(.'l‘_lliﬂ't. [‘\‘l(ihl,'ﬁ prcsc.nt‘ thin"-“'a“e :
[ EEE Wide, Trequently 6 cells wide, moderately

Grow th I
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broad (maximum width from 150 to 200), maximum heights
over 100 cells (up to g400u high); distinctly heterogeneous,
upright and square cells of normal occurrence in association
with procumbent cells; sheath cells characteristic, and large
interior cells sometimes present; abundance of rays (meas-
ured tangentially on tangential section) less than 5 per mm.
(frequently 4 per mm.); pits to vessels medium-sized (most-
ly 7p) and rounded. Wood parenchyma paratracheal, vasi-
centric and in broken, tangential bands of irregular width
and spacing; vertical strands mostly 4-celled. Wood fibers
with medium wall thickness; simple or indistinctly bordered
pits. Ripple marks absent. Vertical traumatic gum ducts
yresent.

From the data tabulated for comparison, (see Table I) it
is evident that the described wood, No. 3768, has very few
pores per square millimeter and has larger rays than any
other wood listed in the table. It approaches Cordia latiloba
in the intervascular pitting dimensions (8x), number of rays
(4 per mm.), and width of the rays measured in micra; and
is nearer C. Goeldiana in number of pores (3 per sq. mm.),
abundance of rays (4 per mm.), size of procumbent cells
(height 40 and length 160x); and maximum height of rays
(over 100 cells).

So far as the wood structure is concerned, the wood
described above may be brought to supply the trade where

and when Freijé becomes scarce. And probably it has been
for its physical properties are like those of Cordia Goeldiana
Huber, known under the common nanies of Frei qu;c,
Freijo, Cordia Wood, Brazilian Walnut, So_uth American
Walnut, and Jenny Wood, which is well suited for cooper-
age, and is proving very satisfactory for Imanufs_crure- of
fine furniture. It has about the same density as American
Walnut, takes a stain very well, and receives a soft patina
finish with comparatively lietle effort. T!1e lumber is of
good quality, easy to work, much used for carpent and
joinery, an? in place of Teak in naval construction. Most of
the small planes used by the Civil Aviation Clubs in Brazil

are equipped with laminated propellers, made from the




SPECI-
MEN
NO, SPECIES

294 Cordia alliedora (R. & P.)
Cham. (C. gerascanthus
Jaeq.)

296 Cordia ( Gerascanthus) excelsa
ADC. (= C. hypoleuca
DC., = C. frondosa Schort
= C, [Gerascanthus)
trichoroma [Vell.] Arab, =
Gerascanthus excelsa Mart,)

3713 Cordia (Gerascanthus)
trichotoma (Vell.) Arab.
(= C. |Gerascanthus) ex-
celsa ADC. = C. bypoleuca
DC. = C. frondosa Schort,
= C. excelsa Mart.)

3749 Cordia [atiloba Johnst.
340 Cordia Goeldiana Huber
3768 Cordia sp.

wood of C. Goeldiana. Authors agree that its center of
tribution lies in the Amazon region.

Undoubtedly, it is of importance to find any woo
characteristics similar to those of C. Goeldiana, and
a wider distribution than that species. It is well knos
there are several kinds of Cordia in Brazil,
castern, southern and western
are generally named “Louro”.

C. Brade, Botanist of the Forest
dedicated much attention to the plan
ginaceae, it was possible to select
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The scientific material used for thlsds':‘l-;d)’ ;;lf’wgﬂn:sm:
highly J}‘li‘l!‘t‘{.‘i}lt(‘ll cooperation oﬂ'e_re Ty l: gl -do‘l'.!'
Mainieri of the Instituto de Pesquizas lecno (()ig nd
Estado de Sio Paulo, Cordia alliodora from Honduras and
C. Goeldiana from the Amazon region; and by Mr. Joao
{:.L'f'i do Kuhlmann, I')irecm_l_' ul‘_thc Botanical Garde:n Of
Rio de Janeiro, C. excelsa, C. trichotoma, and C. Wlobﬂ,l
all three from the rain forests of the coast_al mountains a{'ound _
Rio de Janciro. C. glabrata and C. insignis were not availables

The effective help Mrs, Funice Pinto de Barros gave m the

preparation of the microscope slides and the measurements
of the minute anatomy, made possible the construction of
the table for comparison of the micrometric data,

THE YALE WOOD COLLECTIONS

Accessions

he end of the calendar year 1946 the total number of
wood samples in the Yale wood collection
0 43.515, representing 12,261 named species and

2,836 genera of 236 families. There were 894 accessions dur-
ng the year, the largest single contribution being from the
Comisién de Botanica del Valle del Cauca, Colombia (615
woods coliected in Colombia by Dr. José Cuatrecasas). The
sources o

s of all the wood s-.lmplcsi received are as follows:

i ?] #iina: Dr. B. Y. Morrison, Plant Industry, Beltsville,
aryland, i

”"j?-?-"l'-' l_)r. D. G. de Almeida, Servico Florestal, Rio de
.I*‘J'_‘i"i'”; Dr. A. Ducke, Instituto Agronomico do Norte,
Bélem, Para,

China: Mr. Ying-Pe Chang, Academia Sinica, Shanghai,

olo a: 4 e 1Y) row

_Colombia: Dr. José Cuatrecasas, Comisién de Boténica del
Valle del Cauca, Cali,

Costa Rica: U. S. Forest Service, Washington, D. C.
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Cuba: Mr. B. A. Krukoff, New York Botanical Garden;
Dr. Juan T. Roig, Agricultural Experiment Station, Santiago
de las Vegas.

Guatemala: U. S. Forest Service, Washington, D. C.

India: Mr. Ward Cramer, Columbus, Ohio.

Mexico: Mr. G. Proctor Cooper, La Mesa, California; Dr.
M. Martinez, Mexico, D. F.

Panama: U, S. Forest Service, Washington, D. C.

Peru: Mr. Rolland C. Lorenz, F orestry Department, Lima;
Dr. R. J. Seibert, U. S. Bureau Plant Industry, Lima.

Surinam: Dr. Gerold Stahel, Agricultural Experiment
Station, Paramaribo.

U. S. 4. (Native and cult.): Dr. A. H. Graves, Brooklyn
Botanic Garden; Prof. E. S. Harrar, Durham, N. C.; Prof.
H. W. Hicock, Cheshire, Conn.; Mr. J. Kelly, Neelyville,

Mo.; Mr. W. E. Opdyke, Cleveland Heights, Ohio; Dr. P.
Proctor, Jr., Corvallis, Oregon.

Sections for Microscopic Study

During 1946 there were added to the slide collection cross,
radial and tangential sections of 39 specimens, which, allow-
g for a few changes in species classification, makes a total

0f 20,373 slides of 11,581 specimens of 6,859 named species,
3,683 genera, and 220 families.

Specimens Distributed

| Ihere were distributed during the year 340 wood speci-
”EJ’!h to the following scientists and institutions:

\”ri“’ L or, H. P. Brown, Dept. of Wood Technology, New
I.IH;_T{ttc College of Forestry (Syracuse), 261 woods of
2 tdmiles,

I *

(I 3u:| }I)r”f- 11: 5. Harrar, Duke Universtiy School of Forestry
1 ”"l“)':_‘- N. C.), 11 samples of Erythrina. i
the Stara A. M. W. Mennega, Bot. Mus. and Herbarium of
of & ;_‘_e___[“'anCI'Sll‘V Of Urrechr (Natharlande)  a: wanda
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To Prof. M. F. Moseley, Jr., Dept. of Botany, University
of Tllinois (Urbana), one sample of Casuarinc. _ _ NSEE
I'o Prof. Oswald Tippo, Dept. of Botany, }Jtllvermt-y' of
Ilinois, 33 samples of 3 genera of the tam‘lly Ulmaceae.
o Dr. William N. Watkins, U. S. Nat'l Museum, Wash-

inoton. D. C,, 4 samples: Bombacaceae (1), Legumincsae-

N
(=). Rubiaceae (1)-

CURRENT LITERATURE

Ficus in Florida—I. Australian species. By Mary F. BAr-
 Awmer. Midland Nat. (Notre Dame, Indiana) 36: 2%
430; '.w\}:atr;:l'.iucr 1946.

“Most species of the enormous genus Ficus seem to have
rly rigid continental limits so far as their natural distribu-
“is concerned. Florida, however, particularly in those
cctions south of a line from Vero Beach on the east to
Clearwater on the west, offers impartially a home to certain
Af . Asian, Australian, and Central and South American
species in addition to its native fig-trees, Ficus aurea INutt.

nd F. brevifolia Nutt.” A
“The principal objects of the following studies of Aus-
species of Ficus which have been introduced into
la are: emphasis on correct names, according to the
ational rules of botanical nomenclature; collection and
on of alleged synonyms; descriptions from literature
first-hand observations; and location of specimens in

Florida.'

El cedro. By Juan T. Roic. Estacion Experimental Agro-

nomica (Havana) Bul. 64, 1946. Pp. 47; 14 figs., 4 graphs.
An ceological study of existing plantations and recom-
mendations for commercial propagation and cultivation of
Cedro (Cedrela mexicana M. ], Roem).

4
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Studies in the Sapotaceae—II Survey of the North
American genera. By Arruur Cronquist, Lloydia o:
4: 241-292; December 1946.

__The genera Mastichodendron, Micropholis, Pouteria, and

Chrysophyllum are treated in detail. Keys to the genera and

species are included. In addition to the ‘genus Mastichoden-

drom, a number of species, varieties, and subspecies are pre-
sented as new.

A résumé of the American Carisseae (Apocynaceae).
By. &IOSEPH MoxacuiNo. Lloydia ¢: 4: 293-309; December
1046.

“In the following résumé of the American Carisseae are
presented a key to the genera and supplementary remarks
on several species. Certain genera excluded from the tribe
are discussed. An errata, addenda, and index to the more
important botanical and local names appearing in the
author’s serial revisions of the American genera of Carisseae
are appended.”

“Carisseae, both in number of genera and species repre-
sented, comprises but a small portion of the Apocynaceae as
a whole, and the American members of the tribe are less
than one-third the species found in the Qld Worl_d. Lacmel-
Jea, with 18 species, is the largest genus in America; Ambe-
lania, next in size, has only 11 known species; Parabancornia
and Courma, 6 and 5 respectively; Landolphia, 3; Hancornia,
merely 1. The American genera of Carisseae are a_n_demiti: g
this continent, except Landolphia which is representec in
both the New and the Old World (3 known South Amierican
species and over so African).” g
"X seriely marurel el amgement of hes 0L,
not possible, but the f.‘?'n i“g gequgnt_-::_ Parabancornia,
erdlz:!pbia, Lacmelfw;.-'@w:'_- Hancorma, ©ar
Ambelania.”

oy i o, Ty ot S 05
Forestry Depait%q%' :{Jngsto : ry bul, ;
1945. Pp. 69, 1 folded MaP. . . = ¢ the country an
lncludc% are general di scriptions .-‘._f"f“ tjli;aﬁon, -:sri{vi el

forests, details of the vegetation Ly
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tural methods and forest policy. The_ principal ti_mhers are
described. their common and scientific names listed, and

their uses given. A selected hibliograph_\' is included.

Los Juniperus Mexicanos. By MaximiNo Martinez, Amn.

Inst. Biol, Mex. 17: 1 & 2: 1-128; 108 figs.; 1946.

A revision of the genus Jumiperus in Mexico is presented.
[welve species, six varieties, and three forms are glescribed;
some are new. The texr is well illustrated, specimens are
cited, and identification keys given.

Algunas plantas notables del declive oriental de la mesa
de Anahuac. By F. Mra~pa. An. Inst. Biol. Mex. vg: 1
& 2: 120-136; 4 figs; 1946.
Included are t_lcs\criprénns of one new specit‘s, twWo new
varieties, and one new combination.

Noteworthy plants of South America—IIl. Specimens
of Mauria. By Fren A.Barkirev. Bul. Torrey Bot. Club
74: 1: 77-80; 3 figs.; January 1947.

Eight collections of Mauria are identified, including four
previously undescribed species.

Adiciones a las Leguminosas de Colombia. By Lorenzo
Urie-Urise. Caldasia (Bogota) 4: 18: 211-213; October
I tHfl.
Specimens new to the flora of Colombia are given for the
genera Inga, Bauhinia, Cassia, and Macrolobiwm,

Nuevas nociones sobre el genero Ficus en Colombia, VI.
by Armanpo Dueanp, Caldasia 4: 18: 229-230; October
1940.

Information is given about two species; one (F. loretoya-
cuensis Dugand) is new. y
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Noticias botanicas Colombianas,
GAND. Caldasia 4: 18: 231-2
Species of eight genera of Bignoniaceae, of Poulsenia

(Moraceae), and of Mayna (Flacourtiaceae) are discussed.
Lundia colombiana Pugand is described as new.

Consideraciones sobre algunas Lauraceas. By H. Daxter.
Pub. b’{"Sociedad. de Ciencias Naturales Caldas (Medellin,
Colombia), November 1946. Pp. 6, 2 figs.

A general description of some of the important Lauraceae
of Colombia, their correct common and scientific names,
and a plea for their preservation.

The Australian blue gum (Eucalyptus globulus Labill.)
in Ecuador. By Ira L. Wiceins. Lioydia 9: 4: 310-314;
December 1946.

The Blue Gum is widely planted as a source of fuel and
lumber in the great areas of the Inter-Andean valley which
has long since been denuded of irts native forests. The to
limbs, leaves, and bark are used for fuel. The long slender
trunk is cut into lumber for carpentry.

Rubber production in Cearé, Brazil. By Huen C. Cur-
LER. Bot. Mus. Leaflets (Harvard, Cambridge) 12: 9: 301-
3165 2 figs., 4 plates; December 1946.

“The surveys showed that in Ceard only two genera were
important, Hancornia and Manibot, occurring wild with the
exception of some small plmf of Manihot in ngrthem
Ceara made during the last rubber boom. A fcw lsolatzd
trees of Castilla (caucho) and two small colonies of Hevea
were planted in damp mountains nearl?:?mnté. the Hevea
seed coming from the terﬁtow of Acre.

Los generos fanerogamas argentinas con radtosleﬁosas
altos en su lefio secundatio. By Dowixco Coun0, B
print from Rewv. Argeﬂﬁﬂdgirdﬁ- (Buenos i 132
31 207-230; 3 figs; September 1940. . o
§ 0 3 g e conspieuous tays are lisced. A
Species having woo  conspicit S e pacata. are

brief description of the woods HBY to the gen

given.
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VIL By Armanpo Du-
41; October 1946.
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Estructura lefiosa estratificada en el genero Plectrocarpa
(Zigofilaceas). By Dowmixco Cozzo. Reprint from Rew.
Argentina Agron.” (Buenos Aires) 13: 4 286-2923 2
plates; December 1946. e /
“In this work 15 rcpurtcd the occurrence of storied struc

rure in the secondary wood of the two species of the genus |

Plectrocarpa (Zygophyllaceac) which has not _hcen men-
tioned before. Horizontal seriation is complete in P."retm-
cantba and with tendency to complete in P. Ra_ugbt’m. The
mean height of the strands is 0.07 mm (ranging berween
0.0¢8 and 0.077 mm). The number per inch is 362 (the
maxinum lmihg 437) and exceeding by f;lr.thc greater
quantity (300) registered until the present In ‘vegcmh‘lc
anatomy. T his would be therefore the finest storied struc-
ture . . J—Author’s sunnmary.

Anatomia le lefio de Cyclolepis genistoides Don.
By D. Cozzo. i{i.'pl'mt' trnm‘ Archivos Farmacia Binqu-imfca
Tucuman 3: 1: 121-125; 1 plate; 1946.

The structure of the wood is described and the occurrence
of storied structure rcpul‘rcd.

Forest wealth of Indian states. [ndian Forester (Dehra

Dun) 72: 11: 520-531; November 1946.

A brief discussion of the valuable timbers and other forest
products is given.

“Mysore state has the monopoly of the finest species of
East Indian sandalwood., seven-tenth(s) of the world’s
demand being met by it. The tree grows to some extent in
Coorg and some of the districts of the Madras and Bombay
provinces adjoining the Mysore plateau. The wood is used
for carving and as incense in religious rites and ceremonies.
Ol is extracted from the wood by distillation with steam.
In the Mysore factory, which is the biggest sandalwood oil
manufactory in the world, the distillation is carried on con-
rinuously day and night. Two subsidiary factories have been
mstalled at Shimoga and Bhadravati in Mysore state. Since
the starting of the sandalwood industry in the state in 1916

No. 89 TROPICAL WOODS 59
up to 1940-41, 36,509 tons of wood have been distilled and
a net revenue of over Rs. 414 crores has been realised. Other
states producing sandalwood are Gwalior, Travancore, and
Sandur. Sandalwood was formerly an important forest
product in Malwa and today it is found growing profusely
in Shajapur, Ujjain and Maundsaur districts in Gwalior.” ~

Additions to the flora of Borneo and other Malay
Islands: XIX. By H. N. Riovey. Kew Bul. (Kew, Eng.)
1: 31-43; 1046.
Included are descriptions of 30 new species.

Annual report of the director of forestry for the year
ended 31st March, 1946. By Avex. R. Extrican. State
Forest Service, New Zealand (Wellington). Pp. 67; 1946.
Price 1 s. 6 d.

The forest areas, principal species, and utilization of
Eucalyptus timber are discussed.

“Rimu is still the predominant timber species, but pro-
duction at 174,000,000 board feet for the year was 15,000,000
board feet less than the cut in 1938-39. The progressive
decline in the production of kahikatea, which commenced
prior to 1939, continued throughout the war ycars, the cut
in 1945-46 being, as for the previous year, only 17,000,000
board feet, or one-half of the 1938-39 figure. Totara re-
mained constant, but matai was 3,000,000 board feet 1&
than in 1938-39, and kauri fell to an all-time low production
of 1,779,000 board feet, or less than 30 per cent of the cut
in 1938-39. Tawa was the only indigenous species in whfu:h
any appreciable increase in _prodi_lcnon was secured, Ol;i
whereas during 1938-39 only a lirtle over 100,000 .boar
feet were sawn, in 1945-46 the output was over 5,000,000
board feet.”

Eucalyptus forests in Australia. By D. E. MURR;\'- Refg
Internat. Bois (Paris) 13: 1438 1-83*1‘35;._1?-0\??1“ e;Etzza:
The forest areas, principal Species, and utilization o

lyptus timber are discussed.
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Les Malvacées des Antilles frangaise. By H. STEHLE.
Boissiera (Geneva) 7: 27-45: .\-!arch 1943 3
Keys to the genera and species are included with the
enumerations of :;pccics‘..

Trois nouveaux Planchonella de la Nouvelle Gl'.ur.lée
avec une note sur Krausella. By H. ]. Lam. Boissiera
7: 91-99; 2 figs.; March 1943.
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Three new tree species are described in the genus Plan-

chonella.

Explorations

botaniques a la recherche de nouvelles

plantes 4 caoutchouc dans la période 1898-1914 et

description

d'une plante laticifére africaine: Vilbou-

chevitchia atro-purpurea gen. et sp. nov. By AuGuste

(_HEVALIER.

Boissiera 7: 248-257; 1 fig.; March 1943.

A brief account of botanical explorations to discover new
[ndia-rubber plants in the period 1898 to 1914 is followed by

the description of the genus and species Vilbouchevitchia
atro-purpurea A. Chev.
Un genre nouveau de Caesalpiniées du Gabon. B

Fraxcois Pr

1943

'wo s,pu'it
Jidbernardia,

LLEGRIN. Boissiera 7: 296-300; 1 fig.: March

s of trees are described for the new genus

Les Diptérocarpées d'Indochine affinités et répartition.

v Mapame °

.\!:lr‘ch 1043
I'he discuss
family, its ge
and the native

Henoonia, type d'une famille nouvelle? By
Baenxi. Boissiera +-
The rci.-mnn.-shi}

are discussed,
tion of a new

. Tarorev-Bror, Boissiera 7: 301-3105 1 fig.;
ion deals with the general characters of the
ygraphical distribution (map) and affinities,
names of the commercial species.

7 CHARLES
: 346-358; 8 ﬁgs.; March |t:,:43.

ships, morphological characters, and anatomy
ll_n- conclusions tend to support the forma-
" family for the two species of this genus,
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probably situated near the Gesneriaceae or Bignoniaceae
in Engler and Prantl’s system.

Monographie du genre Cestrum L. By Pierre Francey.
Candollea (Geneva) 7: 1-132; 3 plates; January 1936.
This work is Part 2, the first part appearing in Candollea

6: 46-398: 1935. (See Tropical Woods 47: 31.) In addition

to the descriptions, lists of species and vernacular names,

and an index are included.

Les Celtis Sud-Américains. By Cuaries Baeuni, Candollea
7: 189-214; 1936.
Seven species and two varieties are described and their
distribution noted. A key and lists of vernacular names,
synonyms, and collection numbers are given.

Identification of certain Candollean types of South-
American Bignoniaceae. By N. Y. Saxowirs. Candollea
7: 244-254; June 1936.

“The object of this paper is to attempt to identify, accord-
ing to modern generic and specific concepts, those new
species of South American Bignoniaceae which were de-
scribed by Augustin Pyramus de Candolle in the ninth
volume of the Prodromus, and which were either not men-
tioned at all by Schumann, or were placed among ‘species
incertae sedis’ at the end of various genera, or were incor-
rectly interpreted by him.”

Les sections du genre Pouteria. By Cuaries Baennt
Boissiera 5: 144-145; 1941. (Reprinted from Compte
Rendu Soc. Phys. Hist. Nat. Genéve 58: 2: 144-145;
1941.) , . :

The complete remodeling of the Saﬁpotgceae family and
the creation of a new system of classification (Ch. Baehni:
Mémoires sur les Sapotacées. I. Systeme de Classification.
Candollea VII, 394-508, 1938.) has rendered necessary the
grouping under the generic name of Pouteria about 500
species, placed by recent authors in some fifteen genera.

Ihe definition of the revised genus Pouteria is distinct:
they are the Sapotaceae characterized by a seed with lateral




[T—

No. Bgf

cicatrice, a simple calyx with free sepals, by petals without
dorsal appendages, and an andrnccaqn_l composefj of a vemci!.
of stamens alternating with a verticil of staminodes. They
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arow in both Americas, in Africa, eastern Asia, and Oceania.

The natural sections of this huge complex fall into two

series: the first includes those species characterized by serried 8
leaves with parallel veins, giving a striated aspect to the

limb; the second is composed of species with leaves havin
separated veins, connected by a more or less marked net=
work.

The first series comprises three sections: (1) Gomphiluna,
(2) Micropholis, (3) Myrtiluma. The second series coms
prises six sections: (4) Chromolucuma, (5) Discoluma, (6)
Guapeba, (7) Rivicoa, (8) Eremoluma, (9) Symsepalumi,
(10) Oligotheca, (11) Breviea, (12) Daphniluma, (13)
Egassia.

The thirteen sections do not all correspond to former

genera simply retrograded. In fact, only three of them have

been considered again recently as 'imh’p{:ndcnr genera,
Oligotheca alone was divided into eleven different genera
while the nine remaining sections have by turns made part
of Bakeriella, Planchonella, Sideroxylon or Luctma. ‘The
new limits of the genus Pouteria and the sections prnpnscd
bring to an end such irresolutions and allow from now on a

sure and rational classification of the species thus far
L.:'.|\1.|L'L!.—1I‘.If'_1 Rl'{'f!?\f.

Memoires sur les Saporacées. II. Le genre Pouteria.
3y CuarLes Bavuni. Candollea (Geneva) g¢: 147-4763
December 1942, f
A monograph of the g

article (al e

included.

enus as set forth in the preceding
ove), (.t'm]p!trc descriptions, indices and keys are

La Civica Siloteca Cormio. By Luiai Cormio. Civiea
Stloteca Cormino (Milan) Pub. No. ; )
> 2.2 Z « INO. 12, 1042, Pp, 12° 2
ngs. : ; i
A part of the actitivites of t

. he Istituto Sperimentale del
Legno are carried on by the C

ica Siloteca. These consist

L §
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of the field of xylology, classification of new woods by

histological study; technology, study of physi ies
'35 y te » study of physical properties
of woods; pathology and d:z:cts; rcsen?ation, b)P ar!t)iﬁcial
impregnation; and, utilization, stu y of uses for native and
colonial woods.
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Morfﬁlagi‘a interna del tronco degli alberi con parti-
colare riguardo alla struttura del legno. By RarraeLe
Coratio. Reprint from L'lngegnere (Milan) z0: 51 3-105
18 figs.; 1942.

General descriptions of the internal morphology of tree
stems with particular emphasis upon wood structure.

Monografia sui ciocchi di Erica arborea di Eritrea e di
Calabria. By Rarrarre Cormio. Reprint from L'lngeg-
nere (Milan), August- September 1943. Pp. 3-26; 27 figs.
An experimental study of the resistance of the wood burl

of Erica arborea to burning by tobacco.

Le régime des cessions et concessions de terres agricoles
et forestiéres au Congo Belge. By Tu. Heyse. Bul
Agricole Congo Belge (Brussels) 37: 3: 483-553; Septem-
ber 1946. , _

The laws for cession and concession of lands and fjarcgsts,
and various regulations pertaining to use and exploitation
are explained.

Notes sur des Lonchocar pus. By E. De WiLpemax and L.
Py~aert. Bul. Agricole Congo Belge 37: 3: 586-597;
September 1946. ! :
’lflfe importa?lﬁ of chemical study of the various species

of Lonchocarpus is emphasized. Twenty-seven species are

listed with notes concefning their chemical properties or use

for medicine, ﬁsh-poison‘s..-or-msccncides' .

Communication & propos des pétrifications ca;md ) dlf
Chlorophora excelsa. By M-___ml_@.‘fn}“_ﬂ‘:;mbe} ; g;‘ﬁ .
cole Congo Belge 37: 3: 629-6413 ?ﬁgs'd‘:lp b e ke
Porous calcareous rocks wl'lid'lm’b““ _ :I;:;l s

ity of Kingunda Mission, province of Léopoldville, prov
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. B
to be concretions from the tree Ch ophavaLe
material makes a superiur cement and is also recommended

for improvement of cultivated soil.

Note sur quelques insectes ravageurs des bpls au Congo
Belge. By J. M. Vrypach. Bul. Comptoir Vente Bots
Congolais (233 Rue de la Loy, Brussels) No. 5: 4-73
December 1946. .
A discussion of damage caused h}‘ various insects to logs-

(with or without bark) awaiting shipment, and methods of

protection, The best method seems to be as rapid d_t'.\’lng of

the wood as possible before sending it out of the Colony.—

Mary Record.

Le marche des bois en Afrique du Sud. By H. A. R.
Brerr. Bul. Comptoir Vente Bois Congolais No. §5: 10-113
December 1946.

Before the war the South African market was supplied
u:'l'.n'1'tl\.' with woods from the United States, teak from Burma
and Siam, and Lauan from the Philippine Islands. Seme
timbers were also obtained from the Dutch East Indies and
Australia. When these k'u[';p'!itb were cut off during the war,
woods were imported from ncighl:nring Africanhcounl‘ries.
Today go per cent of the hardwoods used in South Africa
are of African origin, with Limba, Iroko, Sapelli, Khaya,
and Kiaat being the favorite species. '

Macrolobium Dewevrei De Wild. Bul. Comptoir Vente

Bois Congolais No. 5: i-iv: 1 plate; December 1945.

l'h(_ Limbali is considered by some Belgian users to be
one of _T_hr best woods from the Colony. It is used for all
sorts of inside and exterior carpentry and is especially good
for marine construction and railroad ties because of its
resistance to decay.

_Ir‘.rﬁ]'mh.-d are macrosco
of the \'.':mki. a “ht nf
of physical properties

pic and microscopic descriptions
regional vernacular names, and a table
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lorophora excelsa. This
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Staudtia Gabonensis Warb. Bul. Comptoir Vente Bois

COﬂgOIfm No. 6: 10-11; 1 plate; January 1947,

The Niove 15 2 good furniture wood, displaying a beauti-
ful grain, reddish brown color, and taking a good finish. It
is also useful for flooring, naval construction, and railway
crossties. \

A list of regional vernacular names, a table of physical
properties, and microscopic and macroscopic descriptions
of the woods are included.
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A propos de medicaments antilépreux d’origine végé-
tale. Inst. Royal Colonial Belge (Brussels).

Part VI. Senecio L. By E. De Wirbeman. (Reprint from

Bul. des Séances 19: 1: 317-353; 1946.)

Part VII. Sur des espéces du genre Eucalyptus L'Herit. By
E. De Wipeman and L. Pynagrr. (Reprint from Bul.
17: 2: §51-552; 1946.)

Part VIIL Sur des espéces du genre Acacia L. By E. D
Wirpenian and L. PyNaert. (Reprint from Bul. 17: 2:

3-554; 1046.)

Paitsg{%.s 4Surgc?es representants des genres: Baubinia, Caesal-
pinia, Cicer, Cynometra, Entada, Erythrophlewn de la
famille des Leguminosacées. By E. DE Witpeman and L.
Py~agrt. (Reprint from Bul. 17: 2: 650-707; 1946.)

A continuation of the studies previously reported by Dr.

De Wildeman and reviewed in this journal.

Studies in the Theaceae, XV. A review of the genus
Adinandra. By Crarence E. KGE_US?. Jour. Arnold Arb.
(Jamaica Plain, Mass.) 28: 1: 1-98; January 1947.
ﬁ(] complete treatment of the genus, including dwf:__npqons_

of the species and identification eys to the species of various

regions. | | i

The mango. A list of References. Compiled b Herex V.
BARNF.S.gU. S. Dept. of PApg;; (Washington) i‘:lbmy List
No. 29, October 1946. Pp. 61. o
“This bibliography gu. titles) includes :efe;cg.fg on all

aspects of the mango—botany, culture, discases mm

varieties, composition, nutritve value, cookery, toxi
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uses, economics, etc. The arrangement is‘a!phabcrrcal 'lf)iy
author. The index, in addition to an analysis of the speci ¢
subjects included, lists joint authors and issuing agencies,

The relative value of taxonomic characters. By THEODOR
lust. Amer. Midland Nat. (Notre Dame, Ind.) 36: 2:
291-297; September 1946.

“At least two sets of characrers are . . COnStantly
used according to the two basic taxonomic prnccdurcs: 1)
an analytical set for the immediate purpose of identiﬁ(‘:at?(m,
compe sed essentially of diagnostic characters of |1r}‘lltcd
occurrence, and 2) a synthetic set for purposes of classifica-
tion, represented by fundamental or constant characters of
wide occurrence

“Another, no less important consideration involves the
nature and sources of taxonomic characters. It is safe to say
that the majority of taxonomic characters is based on exter-
nal morphological characters, since they still are the most
casily accessible and widely used. Yet they are being supple—
mented more and more from other sources, i.e.. the data of
i""i"-"’?“""-{‘;_‘ » anatomy, cytology, genetics, physiology, chem-

IStry, €rc.

T'he role of wood anatomy in phvlogeny. By OswaALb
Liero. Amer. Midland Nat. 36: 2: 362-372; September
-_l;_;l'u‘ A )

switinal analoe! o 5 e s
A critical analysis of the contributions made by plant

morphologists and their application and value in the study
sequences. The extensive bibliography is

morphologists have described the
anatomical specialization:

1. The prostostele is more primitive than the siphono-
stele or the lill"_‘_. ostele

*2. In the
shrubs is more ]

of phylogenetic
cited in detail, .

e : .
following lines of

-\.rl';_r_m..\pu'mh. the woody stem of trees and
g 'rinutive than that of herbaceous plants . . .
T :V.ht‘. .‘.t\\}'! clement with scalariform perforation
P'ates appeared in plants before the vessel member with a
PHgIe opening in the perforation plates
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“4. Among the vessel elements with scalariform perf
y ! ora-
tion plates, the type with numerous bars and narrm[z-eopen-
}ngs ;}s more primitive than the type in which there are
cv:r ATS separating wide openings or perforations . . .
5. The vessel el.emenl:s which are long, small in
d:ametexf,l a_v_nd angular_m cross-section preceded those which
are short, broad, and circular in cross-sectional outline . . .
“6. Vessel elements with long, sloring end-walls are

more primitive than those with end-walls which are trans-
verse . . .

7. The phylogenetic order of the several ?/pes of pit-
ting on the side walls of the vessels is scalariform, transi-
tional, opposite, and finally alternate . . .

8y "The tg;: of vessel arrangement in which the pores
occur singly throughout the wood (i.e., solitary pores) is
less advanced than the various aggregate groupings, such
as pore multiples, pore clusters, and pore chains . . .

“9. The -diﬁ'us&-porous condition is more primitive than
the ring-porous state . . .

“10. Evolution has proceeded from tracheids to fiber-
tracheids to libriform wood fibers . . . Accompanying
this development there has been a progressive decrease in
the length of these elements . . .

“11. So far as the several categories of tracheids are con-
cerned, the phylogenetic development in the Angiosperms
has been from scalariform tracheids to circular bordered
pitted tracheids . . . _

“12. The diffuse arrangement of wood parenchyma cells
is more primitive than are the various aggregate arrange-
ments, such as banded apOtrQCheal and the vmouds petss
tracheal types, such as vasicentric, aliform, and con-
fluent SR

“13. Heterogeneous rays . . -
than are homogeneous rays . - = o

“14. Woods with non-stratified cells are more primitive
than those with storied structuré . . -

are less speci’a!izcd
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Supplementary notes on Cockrell’s study of thﬁ! o
structure of Strychnos. By RoBerT A. CockrerL and
Moxacuiso. Anter. Jour. Bot. (Burlington, Vt.)

; January 1947. y
f\‘f rgvisioa:};f ?hﬁ genus by Krukoff and Monachino n
sitates this supplement to “A Comparative Study of

Wood Structure of Several South American Sp

Strychnos” by R. A. Cockrell, Amer. Jour. Bot. 28 :

1041,

High longitudinal shrinkage and gelatinous fibers i
eccentric cottonwood log. By M. E. BAUDENDISTEL @
VirciNia Akins, Jowr. For. (Soc. Amer. For., Washii
ton, D. C.) 44: 12: 1053-1057; December 1946. ]
“Indications are that the rough cutting of the veneer from

one side of the cottonwood log was due to the prese

large numbers of gelatinous fibers. The corrugations

developed during the drying of the veneer from th
evidently were caused by variations in longitudinal sh:
age.

“A correlation between high longitudinal shrinkage

the presence of gelatinous fibers was found in the eccentrie’

cottonwood log."—From authors’ conclusions.
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THE WOOD ANATOMY OF THE MYRTACEAE, 1

A Note on the Genera Eugenia, Syzy gium, Acmena,
- and Cleistocalyx’

By H. E. DapswerL and H. D. IncLe

Division of Forest Products, Council for Scientific
and Industrial Research, Australia

After careful examination of Eugenia, Merrill and Perry
have found it necessary to review the botanical concept of
this genus. They have, as a result, reinstatqd and ‘rcvised the
genus Cleistocalyx, decided that Aemena is a valid genus of
the Myrtaceae and listed various species belonging to this
genus,? suggested that the genus Eugenia be restricted to the
species of the New World and that the genus Syzygium be
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accepted to cover thti majority of the‘ species of. tlm C
World.? Following this rearrangement it would appear
most of the species in the Australian and quo-M_
regions prcvimlsl_\' referred to-the genus _Eﬂgeﬂ!d sho dn
be placed in the genus Syzy gium excepting, of course, the
falling into Cleistocalyx or Acmena. This revision is
particular interest in Australia where there are a numbe
species involved and where the timbers derwe.d‘ from
o them are of commercial importance. In addition, tin
from species of New Guinea and neighboring regi
likely to be imported into Australia from time to time. H
the lassifications of Merrill and Perry and the relation
between the genera involved are of some interest
wood technologist and, for this reason, an examination
anatomy of various representatives of the genera con
was considered of importance to determine whether t
were any significant differences between the timbers
the Old World and those from the New. '
The following description of the wood anatomy: | f the
\merican species of the genus Eugenia was received from
the Yale School of Forestry, New Haven, Conn,, U. S.qﬁ- )
_“Growth rings generally present, but not always-‘:dﬁ- £
tinct. Pn_rc.a variable in size, typically minute, faml}*
|\=H|%“ ithout lens; few to numerous; solitary; irregu-
tarly « on.

listributed, with tendency to zonate distribut
Gum deposits abundant in vessels of heartwood:"Rays
‘Ivjit-l ? typically 1 or 2, L’(;”S wide and up to 40, gﬁﬂﬂ"'
-\'.-".'\'.\ rl:--.m._ 25, cells high; definitely heterogeneous
vith tall upright cells; pits to vessels very small to
minute. Wood parenchyma nor distinct without lens
.mﬂ not always with it; finely reticulate (uniseriate lines
-\*ll]_l\uhlt.il(f?ikfl_'L”I.\_rnjfuclLmts also with bands z to 3 cells
!iln-s: \v'il.h‘l|1l'tit'iili‘\|lllllhw 5*:“‘“(15 }-""‘-;5_‘-";t y l{;hscnt. ‘?Iomi

o very thick walls; pits large,

n 1 T ~ . . .
.:11,!l|(!m_lh..l distinctly bordered; vasicentric tracheids
Common. |
* desenption agrees with that published by Record and

I ".‘\" '“l' " o vy
Hess! for the Myrtaceae of the New World. |
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Through the courtesy of Mr. C. T. White, Government
Botanist, Queensland, a specimen of Eugenia uniflora 19
growing in the Botanic Gardens, Brisbane, was forwarded
for examination. In addition specimens of Eugenia confusa
DC. and Eugenia axillaris Willd. were available for examina-
tion. The anatomy of these species was identical with that
set out in detail above. However, in several important
respects the anatomy observed and recorded was not in
agreement with that of species that have been commonly
known in Australia and New Guinea as members of the
genus Eugenia. The differences are sct out in the following
table:

ANATOMICAL: NEW WORLD SPECIES OF AUSTRALIAN AND NEW
_ FEATURES ™HE GENUS Eugenia GUINEA SPECIES
VESSELS Small, solitary. Intermediate  in  size,
mainly in short radial
multiples or clusters.
Ray-VESSEL Small, bordered. Simple, rounded ro scal-
Priming ariform and gash-like
vertically or obliquely
inclined; sometimes uni-
laterally compound.
PARENCHYMA Mostly diffuse or in finc Paratracheal type, vasi-
lines, sometimes in bands.  centric, aliform to con-
fluent, sometimes in
bands.
Fiege Prrring Numerous, distinctly Mainly indistinctly bor-
bordered. dered,

Certain of these differences are illustrated in Plates I and
11. Anatomically therefore it would aﬂpear that the species
from the New World belonging to the genus Eugenia are
quite distinct from the great majority of the Australian and
New Guinea species. This conclusion definitely supports
Merrill and Perry.

Mr. C. T. White in discussing the whole question of the
nomenclature of Eugemia has stated, relative to certain
Australian species, “1 think Eugenia mn'ssofa’e; F. Muell.
and E. macrophila C. T. White and Francis are true
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Fugenias.” Through the courtesy of Mr. W. D. Franeis
the Herbarium, Brisbane, small specimens from twigs
these two specimens were obrained for examination
anatomical features. This showed that they both undoubted-
ly belong to that group in which the New World speci
are classified—that is to say their classification as Engeni
justified anatomically. Plate 1, Fig. 2, shows a cross secti
of E. carissoides in’ comparison with that of E. axi
Fig, 1. o
In addition, Mr. C. T, White kindly forwarded to the
authors for examination twig specimens from herbatium =
material of the following species: '

1. Eugenia capensis Harv.

2. Jossinia desmantha Diels

3. Eugenia stricta Panch.

4. Eugenia koolauensis Degener

var. glabra Degener - Hawaiian Islands

5. Eugenia koolauensis Degener 5

6. Eugenia gacognei Montr,

7. Eugenia albanensis Sond.

8. Eugenia horizontalis Panch,

South Africa -

New Guinea
New Caledonia

New Caledonia
South Africa

New Caledonia
Microscopic examination showed that all of these species
were similar in anatomical features to the species of the
genus Eugenia from the New World. Thus, it would appear
that the genus Eugenia envisaged by Merrill and Perry ex-
tends somewhat further afield than the area usuallv covered
1(._\_ tim\r\c]rn: Nfi*u' World. From the botanical material. Mr.

.. T. White classed Nos. 1, 2. 4, 5, 6, and 7 as specics
Eugenia while intimating that \ts; and 8 nf|iglls1tb lzt‘:::l?lf
leaved Syzy gitan. ) :

The next point for consideration was whether there was
any anatomical support for the reinstatement of the genera
Acmena and Cleistocalyx. From Merrill and Perry it would
appear that the only Australian representatives of the genus
Cleistocalyx are: )

C. operculatus (Roxb.) Merr. and Perry (syn. Eugenia

operculata Roxb.) and C. gustavioides (F. M. Bail.)

Merr, and Perry (syn. Eugenia gustavioides F. M. Bail:)

No. 9o TROPICAL WOODS 5
Other species of the genus occur in Fiji, New Caledonia,
Nfew Guinea, Borneo, Indo-China, China, and the Philip-
pines. The timber of C. gustavioides is of some commercial
importance in Australia under the name of Grey Satinash.

Of the genus Aemena the Australian representatives are:
Acmena bemilampra (F. Muell. ex F. M. l;ail.) Merr. and
Perry (syn. Eugenia hemilampra F. Muell.)

Acmena smithii (Poir.) Merr. and Perry (syn. Eugenia

smithii Poir.) L

Acmena brachyandra (Maiden & Betche) Merr. and

Perry (syn. Eugenia brachyandra Maiden & Betche).

Acmiena divaricata Merr, and Perry.

Other species of the genus are recorded from New Guinea,

Borneo, Java and the Andaman Islands. Two of the Aus-

tralian species, namely Acmena bhemilampra and A. brachy-

andra give timber of some commercial value. The remaining

Australian and New Guinea species with few exceptions

must belong to the genus Syzygium if the conception of

Merrill and Perry is accepted.

The timbers from the Australian representatives of the
genus Syzygium, of the genus Cleistocalyx as listed above,
and of the genus Acmena (with the exception of Acmena
divaricata of which no wood sample was available) were
examined in detail but no significant anatomical differences
between the genera were apparent. Therefore, on the ana-
tomical side it must be concluded that the genera Acmena,
Cleistocalyx and Syzygium are practically identical, possess-
ing the following characteristics:

Pores variable in size, small to large but mainly
medium and visible to the naked eye; few solitary but
majority in radial multiples 2-8, mainly 2-4, with occa-
sional groups or clusters; numerous; distribution mainly
even but sometimes irregular in loose tangential rows or
zones and occasionally with oblique tendency. .

Rays 1-5 seriate, mainly 2-3 in Cleistocalyx and 35 in
Syzygium and Acmena, and up to 30-- cells high;
hererogenous with uniseriate marging consisting of 2-4
upright cells; tendency for rays of two kinds with
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uniseriate rays up to 10 cells high a_nd c:gm\?eo;z?s e;::lr:llg: _
of upriuht and squansh cells; P};S ; an‘d e
ruundc& ] clongated or _sca‘lan orm : mghtem“ 5
vertically or obliquely inclined; sometime: y
. ound. : . , .
w;]’];f:‘rmh\-ma pamtracheal_ type; vasicentric, ahfc-_)rm nu;
confluent, sometimes forming wavy and d!scontm:lm s
bands 2-5 cells wide; crystal strands sparse to ahuq a_r}t_::._

1-'i|'w1'xlmcdim‘n— to thick-walled, pits mainly indis-
rinctly bordered, occasionally with distinct border.

Thus. in this case the botanical separation into three dis-

riner genera, namely Acmrend, Cleistocalyx and Syzygium

receives little support from the anatomical side, the only
possible distinction being in Cleistocalyx where the rays

appeared consistently narrower (see Plate Il and compare

Figs, 2 and 3).

REFERENCES TO LITERATURE
Merrill, E. D., and Perry, L. M. Jour. Arnold Arb. 18: 321-3143. 1937-
3 Jour. Arnold Arb. 19: 1-20. 1938.
Jour. Arnald Arb. 19: 9. 1938.

4. Record, S. J., and Hess, R. W. Timbers of the New World. Yale
University Press, New Haven, Conn., U. S. A. 1043.
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Fxpranation oF FiGures
PLATE |
Cross section of Engemia axillaris Willd, ¢ 75, showing
small, solitary pores and diffuse parenchyma.
Fig, 2, Cross section Eugenia carissoides F. Muell. 3¢ 75, showing
very small, solitary pores with tendency to tangential zonate arrange-

ment; rays mainly uniseriate and parenchyma diffuse and in loose
bands,

Fic. 1.

FiG. 3. Cross section Cleistocalyx gustavioides (I, M. Bail.) Merr.
& Perry %2 75, showing medium-sized pores chiefly in radial mulriples,
and paratracheal type parenchyma.

Fia, 4. Cross section Acwena brachyandra (Maiden & Betche) Merr.
& Perry 3 75, showing medium-sized pores in clusters and radial
multiples and paratracheal type parenchyma,

W
-
*
-
-
-
r




PLATE 11
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PLATE I

Fic. 1. Cross section Syzygiton ventenatii (Benth.) Merr. & Perry
% 75, showing medium-sized pores in radial multiples and paratracheal

parenchyma.

Fig. 2. Tangential section Acmena brachyandra (Maiden & Betche)
Merr. & Perry X 100, showing rays 4-5 seriate and rendency to rays
of two distinct widths.

Fic. 3. Tangential section Cleistocalyx operculatus (Roxb.) Merr.
& Perry X 100, showing rays 2-3 seriate.

Fic. 4. Radial section Eugenta axillaris Willd. 3 430, showing ray-
vessel pitting small to minute and similar to vessel pitting.

Fie. 5. Radial section Cleistocalyx operculatus (Roxb.) Merr. &
Perry < 100, showing simple, clongated to scalariform ray-vessel

Fic. 6. Radial section Sysygium buettneriamem (K. Schum.)
Niedenzu < 430, showing ray-vessel pitting simple, elongated to
scalariform. .

NEW FOREST TREES AND CLIMBERS OF THE
AMAZON

Sixth Series* :

By Aporeso Ducke

MORACEAE

Brosimum longistipulatum Ducke, sp. nov. — Ex affini-
tate speciei Br. paraense Huber per Amazoniam late dis-
persae et frequentis, gemmis autem longissimis ut speciei Br.
lanciferum Ducke, foliis minoribus, receptaculis minoribus
et multo longius pedunculatis. Arbor maxima, certa ultra 40
m. alta trunco cylindrico robustissimo. Lignum non exam-
inatum; latex copiosus albus. Ramuli tenues, glaberrimi;
gemmae stipulis vulgo ad 4o rarius 45 mm. longis, longissime
et acute acuminatae basi vix ultra 1.5 mm. latae, parum
acutae, Folia per ramulum numerosa, glabra, petiolo 3-5 mm.

*See Tropical Woods 31: 10 (1932), 431 19 (1935), 50: 33 (1937), 76:
15 (1943), and Instituto Agronomico do Norte, Boletinr Tecnico 4

(1945).
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longo profunde canaliculato, Jamina vulgo 35-70 mm. longa
et 15-35 mm. lara, ovata vel oblongo-ovata basi obtusa apice

breviter sat abrupte acuminata acumine Ipso obtuso, tenuiter

coriacea clastica, siccitate subtus ferruginescente, costa cen-
trali in utraque pagina modice prominente, COSts lateralibus

supra obsoletis subtus tenuissime prmnmuhs, e costa centrali

angulo valde aperto exeuntibus, cum costulis nonnullis

parum conspicuis alternantibus, \'CTH.I“S.SUI'II':I _nhsnlc.ti:.\i subtus
<olum in uno vel altero folio conspicuis planis pallidis dense
reticulatis. Receptacula axillaria solitaria, pcdllnculo sub
anthesi 10-25 mm. longo, stricto vel parum arcuato, patente,
gracil, \ui-.:_-'l-.ilsm apicem versus minime romentello, globosa
diametro 3-5 mm. (in exsiceatis), minutissime canotomen-
tella; flos femineus solitarius, stigmatis ramis duobus ¢ recep-
taculi vertice exsertis; flores masculi numerosi staminibus
geminis filamentis conspicue exsertis; perianthia non visa.

Prope Tabatinga (in Brasiliac civitate Amazonas), silva
non inundabili ad reipublicae Colombia limen, 30-XI-1945,
Ducke 1916, Arbor unica observata. :

The stipules of the gemmae of this species are extremely
long and narrow, entirely like Br. lanciferum; the latter,
however, has different-shaped leaves, peduncles and recep-
tacles. The real affinity of the present species may be with
Br. fh‘fi’d‘.'a."\i'. ;

The place where the plant was collected is in Brazil, but
only a few meters from the boundary of Colombia; the new

_\i‘ct‘i‘-“\_ should therefore be credited to the floras of both
countnes,

Brosimum brevipedunculatum Ducke, sp. nov, —Ex
-.aﬂ_mimlg speciei Br. lanciferm Ducke Amazoniae .
orientalium et centralium incolae.,
lnng!s et evidentius pilosis, foliis minoribus, pedunculis
l;_rc_\-';ln.ls. Arbor circiter 40 m, alta trunco cylindrico Imhuql-
tssimo. Gemmae (stipulae) vulgo circiter 20 1 I
usque ut 30 mm, longae, praeter tomentun
,'.».tI'igt'lS(J—adSCt:l‘ltibliS indutae, basi circiter |
iis speciei citatae similia at constanter it

: partium
recedit gemmis minus

L. rarius
1 tenuissimum pilis
-5 mm. larae, Folia
1ora, subtus magis
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Jutescentia; petiolus 3-6 mm. longus canaliculatus appresse
silosulus; lamina praeter costae medianae basin subtus pilo-
sulam glabra, vulgo non ultra 70 mm. longa et 25 mm. lata
(rarissime usque ad 85 X' 35 mm. metiente), forma, con-
sistentia et nervatione ut in citata. Receptacula ad axillas
solitaria vel bina, pedunculis brevissimis (vix ultra 2 mm.
longis), canopilosis, plus minus depresso-globosa, minutissime
canotomentella; flores masculi numerosi, perianthio non
conspicuo, staminibus solitariis; flores f_cminm‘ in rcc:cpticulis
examinatis maxima ex parte destructi; in semimaturis semen
unicum observabatur., :

Prope urbem Leticia (Colombia, Amazonas), silva terris
humidis at non inundatis Brasiliae limini vicinis, 3-XI-1945,
Ducke 1918.

The stipules of this new species are s narrow as those of
Br. longistipulatum n. sp. and Br. lanciferum, but they are
shorter; the leaves are like those of Br. lancifertm, but
always smaller. The chief differential characteristic of the
present species seems to be the shortness of the peduncles,
more often observed in Brosimopsis than in Brosinmuimi.

Pourouma formicarum Ducke, ? nov.-Arhuscg[a
paucimetralis. Ramuli meditl_'ﬂ'ﬁte‘: yaudi, Pme.nqvelljlnplhs
longis pallide ﬂavidpbmnpescennl{us dcn-um canis 11.1 050~
hispidi, vetustiores glabratl l_'t_'lﬁ' Sup_ul_ae ad 3o.8m0 onlig s
oblongae, rufobrunneae, stri-at:ag. extus glabrae, intus _r;ea
mediana excepta hi idae, cito ca.d St el 1:5
{o-14 mm. longus piis longis canis hispidus, apice ;_:xccp(_:ic;
unilateraliter in bursam circiter 6-8 mm. latam a Ol.'ﬂ:llcm
parvis habitatam expansus; lamina magni et co-l 0
ramulo valde varians, vulgo 120-300 mil. longlaOCttzo h:si
mm. lata, integra margine parunt A e, mtzzu-i'ter et
longe cuneata, apice bre 'tﬂ'.:@pdata-ae-umlnatg"do-hi ida
clastice subcoriacea, Supra .-_o]_:_‘g,scumf Jriandiny o i ngs
subtus tomento albo araneoso MINULISSINO ;t i m;a }?os-nla'
hic secus costas longe pilosa, Secus v.gnulas revite m[_) laturn‘
costis subtus prominﬁ.ﬁﬁb‘:" N cnfibus ”;slrfm?osamibus:
parum ante marginem SUrSUM arcuatis € Aot
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venulis transversalibus subtus prommentlbus testaceis. In.
florescentia solum fructifera visa, 4o0-80 mm. longa, P?dlm_.._..
culo infra primam dichot_omiam‘:u-4ﬂ_ mm, !Dﬂgﬂa pcd;qell )
vulgo binis ad 4 mm. longss, omnibus his P:EITI[)HS_ sat t_enullfma::
longe cano-villosohispidis; fructus adulti in exsiccatis 1 5-1@
mm. longi et 79 mm. lati, ovoidei (in vivis maiores €g
praesertim latiores, subglobosi), basi depressi apice angustati,
longe et disperse canohispidi stigmate pl]lS’ hrcvl_bus ful\_?_z__g-:
densis et pilis longioribus pallidis minus densis vestito, maturj
nigri pulpa albida dulci sapore grato.

Tonantins, Rio Solimdes, in civitate Amazonas, silva non:
inundabili, 7-1l-1944, Ducke 1916; arbor unica observata
ramulis duobus solis fertilibus. Ab altera specie bursis petio=
laribus munita (P, myrmecophila Ducke, e vicinibus Manaos)'
recedit pilositate hispida multo longiore, petiolo brevissimo,
foliorum lamina obovata subtus alba.

The present species is the second myrmecophilous one of
this genus. The other, P. mmyrmecophila, is easily separable
by shorter pilosity, much longer petioles, more or less
trilobate leaves not white on the under surface.

MYRISTICACEAE

Iryantbera Tessmannii Mgf. = I. microcarpa Ducke
(1945), fruit-bearing specimens with very small fruits.
f\;\r.‘.*!:'.t'n'\ with staminate flowers recently collected near
lquitos (Ducke 1778) permit an casy identification of this

species by A, C. Smith’s very useful monograph of the
American Myristicaceae. i

Virola papillosa Ducke. sp. nov. — Arbuscul
alta ramis Inngis modice robustis
rugosis, lenticellosis, glabratis prae
mm. longis non ramosis composi
servata. Foliorum petiolus 20~
mediocriter robustus, canalicul
stmilis) relictis hine illine con
longa et

a Vix 4 m.
. adultis rufis vel fuscis,
ter tomenti fusci e pilis 1
6 relicta hine illine con-
25 (saepius 20) mm, longs
atus, tomenti (eo ramulorum

servatis; lamin
130-190 mm, lara, oboy

1 300-500 MmN
obtusa vel in medio subacuta, a

a_tu-ulIipricn-nlzlunga. basi
pice acuta vel brevissime
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cuspidata, margine vulgo leviter undulato, tenuiter coriacea
sat fragilis, in utraque pagina dense et valde conspicue
rugulosmpapillqsa (ut in generis lryanthera s : ciebus pluri-
mis), parum nitidula, su.bconculo'r vel subtus aliquanto ferru-
ginescens, adulta etiam in aetate juniore qtrmquc_glabermna.
costa centrali subtus valida, costis lateralibus utrinque 22-28

arallelis sat distantibus, subreetis, in nervum _ma{gmalem
valde conspicuum regulariter arcuatum terminatis, supra
immersiusculis subtus prominentibus, venulis nullis. Inflo-
rescentiae floriferae utriusque sexus ignotac; fructiferae
juniores solae yisae 20-40 mm. lgngae, pedlccll:_s 10-12 M.
Jongis validis, sparsim minute strigosac; fructus in Specimini-
bus nostris per inflorescentiam 1 ad 4, ut videtur vix semi-
adulti, exsiccati usque ad 23 mm. longi circiter 10 mim. -lattf,
obovato-oblongi basi in stipitem brevem et latum constrict,
glaberrimi (vivi maiores, virides, nitidi, distincte carinati).
" In silva non inundabili prope Esperanga (ad ostium ﬂumn};s
Javary), individuum unicum observatum 17-X-1945, Ducke
" i specin b £ its ample leaves

This species is remarkable on account o b p o

finely papillose like several species of Iryanthera, a
acteristic which I had never seen before in Virolac. I am ?o}f
able to determine the place of this species in the S}isutz:ln S 1; 5
certainty, because no staminate flowers are al:raﬁlla %‘i ntitv
size and shape of the leaves and fruits show probable affinity
with the group Calophyllae A. C. Smith.

ROSACEAE

Acioa guianensis Aubl.—This tree was h'thmod ]\'mg:;
only from the Guianas; recently it has been fou‘n lfn rwo
Brazilian state of Amazonas, Its drupes, like ::‘ il
other Rosaceae, are gathered floating on .n;',c basin of the
the central parts of that stat€, chichy hon :r:aculﬁ' names®
Lower Purfis; they are known under the vernacuk

“The name “Castanha de cutia” is, in the up rfth"l';?f:m‘:::?g:
more often applied to Seleronenit praccox D\l.‘c ? nr:;;ton: frequently
The name “Cumarii-rana”" is, in Belém and Man os._es of Andira and
given to Taralea oppositifolia, SOMEUMES e ;0 ss';crﬁm.
other arborescent Leguminosae with dewpaceon
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i * LA " _.. 'Il
“coco de cutig,” “castanha de cutia” or “cumart-rana andt
used for extraction of oil. One tree cultivated in the Jardim

Botanico of Rio de Janeiro, from seeds planted in 1933,

flowered recently. ‘e

Couepia stipularis Ducke.~Drupes collected March 1, 1946
under a tree which had flowered September 1945 (Ducke:
1755); pericarp thin, in our specimens ncarly destroyed by
pmrcf;u'linn; L‘ild(_!t‘;ll'{) measuring 3§ to 5(3 mlln. l)y 25 to 35
mn.. ovoid, rather thin—crustaceous, fragile, externally
covered with long and coarse fibers borne on small tubercles
and ramified and tapering at the end; seed with fine mem=
branaceous testa adherent to the Cnd(ll:nl'l) shell,

LLEGUMINOSAE

Inga brachystachys Ducke, nom. nov., ought to replace

the occupied name I. brachystachya Ducke; 1. crassiflota
Ducke, nom. nov., for the same reason as al_mvc, should
replace L. grandiflora Ducke.

Bauhinia brachycalyx Ducke, sp. nov. — Ad sectionem

f tia il‘:ll-.. Fruticulus erectus, inermis, parum ultra 1 m.
itus, multiramulosus, partibus vegetativis etiam novellis
alabric PR == . A 3

gla ris. Ramuli gracilis cinerei. Stipulae parvae caducae.
OHOTUM P

ctiolus 8-14 mm. longus, gracilis, canaliculatus;
:.Z‘.::I'.'.: vulgo <,---‘._:r=l . 1-nngﬂ 30-70 mm. lata, il‘ltCQra,
.Ical‘.u.u-.':u.--r-. ata, bast f:_l:{lln‘;’.. subacura vel rrstum]nm. n;‘iice
ONEE acuminata, margine subtus tenuiter nerviformi, sub-
!:_-u:'.cr..l_s-r. nitidula, quinquenervis, venulis sat
| laxe reticulatis. Racemi ad axillas foliorum adulto-
rum solitarii vel superiores gemini, 30-60 mm., longi sursuﬁl
curvi, pedunculo et rhachi gracilibus minute rufo- Jt;h(.'l‘tl]i
bracteis parvis persistentibus fultis; pedicelli ﬁccus} rhacl in
H.J; distantes geminati 3-6 mm. longi, Alabastra n{]liltq 1‘1:1.1:;
;Il(_.},i{l |s'::::‘hlsl?g:,f:u::I:;ns;:l:]a‘ucc tliﬁ?i!\(‘l‘t‘ apiculata. Cal l-'.:is
& antesi g- - londus, turbinatus, striatus .
E;::i;;l}“hfh. apice antus inter filamentorum |];:;]:if:m' i[:;‘}'“f
S CXtus minime canotomentellus intus ?1’1i : P'_ e
aliter fissus spathaceus 6-8 mm %‘]l.}f:;ll.:l‘s ‘l]’rl;hf‘

. . Petala

coriacea

obsoleris

anthesi unilater
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alba (candida), modice inaequalia, maiora ad 20 mm. longa
et ad 5 mm. lata, oblongo-oblanceolata apice breviter sub-
acuta. Stamina 1o, filamentis valde inaequilongis, antheris
modice inacquilongis omnibus fertilibus, g)varium glabram,
stipitatum. Legumen novellum solum visum longe stipitatum
forma eum speciei B. cinnamomea DC. et affinium re-
Mmemorans.

Habitat in silva riparia ut videtur vix inundabili medii
fluminis Purts (in Brasiliae civitate Amazonas) circa ostium
fluminis Paulinf; in Musaei Paraensis horto culta florebat
10-XI1-1945, Ducke 2045, Statura humili et calyce parvo ab
affinibus faciliter distinguenda.

A humble, erect, inermous shrub, pretty when abundantly
flowering. The petals are of the purest white. The leaves
resemble those OF B. cinnamaomea but the flowers are entirely
different.

Genus Dicymbe Spruce ex Benth

Dicymbe was considered a monotypic genus for many
years after Spruce discovered its ﬁr§t species; later, Sandwith
described two others, apparently allied to the first. The genus
was placed by Bentham, Baillon and Sandwith in the tribe
Sclerolobicae on account of the free and central insertion
of the ovary of the species known in their time. Three addi-
tional species recently discovered can only with doubt bc;
placed in this genus; one has free but excentric insertion t;:
the ovary; the other two have the ovary=stipe adnate hmch e
wall of the recepracle, like the Amhersticae to which they
are related by some other characters. All six have in common
the very characteristic cym!nf?rm bractlets, t!'le ﬁlalge!';lts
inflexed and the style involute in the praefloration, and the
seltate stigma. __ : :

: The insgerr.ion of the ovary can be dlﬂ:frc-nt in spec;?n gf
the same genus, for example Cynoncnra: Oml‘l’lml;te!n thanf
calycis liberum vel tubo brevi oblique affixum” ( 1

*

in Martius’ Flora Brasiliensis).
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Synopsis of the Genuine and the Dubious Species of Dicymbe

A. Ovary free in the center of the straight receptacle. Bractlets at
anthesis solute to the base. Petals moderately unequal. _ |
1. D). corymbosa Spr. ex Bth. : Brazil (Amazonas: Rio Uaupés)
and British Guiana. Wood unknown.*
2. D. Altsoni Sandw. : B. Guiana. “Sapwood white; heartwood
reddish” (Altson); structure not mentioned by the collector,
and therefore probably that of a normal Leguminosac.
3. D. Jenmuani Sandw. : B. Guiana. Wood unknown.
B. Ovary free but excentric in the very short recepracle. Bractlets
with keeled suture, at anthesis solute to the base, Petals moderately
unequal. Wood structure anomalous: thin, irregularly concentric rings
of phloem alrernaving with chick nings of xylem, )
4 D. (3) beteroxylon Ducke: Brazil (Amazonas: Rio Soli-
moes) .
C. Ovary excentric, stipe unilaterally adnate to the wall of the recep-
tacle. Petals very unequal, some of them rudimentary, Possibly a new
genus to be placed in the tribe Amherstieae near the African genus
Berlinia.
a: Bractlets at anthesis solute to the base. Recepracle turbinate,
about as long as broad. Three petals large, two rudimentary.
Wood structure that of 2 normal Leguminosa.®
5. D. (?) amazonica Ducke: Brazil (Amazonas: Rio Solimoes),
b: Bractlets ar anthesis solure from apex to above one third, the
basal part connate in a tube which includes the narrow tubular
TECEPMEC, .\f!rnml (large) petals one or (more rarely) two, the
other (two, three or four) rudimentary., Wood unknown,

6. D. (?) Froesii n. sp. : Brazil (Amazonas: Serra Tunus near
Rio Issana),

Dicymbe (?) Froesii Ducke, s
dum collectorem circirer g m, alta
Lignum ignotum. Ramuli adul
glabrati, Stipulae breves subul
tudine in

p- nov. — Arbor secun-
: floribus virescenti-albis,
t1 (soli visi) canopuberuli vel
: _ atae caducissimae. Folia magni-
ramulis sursum gradatim decrescentia, glabrata

pilis canis hine illinie in petiolo et in lami ina i
i laminae p; : i
persistentibus; petiolus 2.3 Sk e

: 2=3 mm. longus, crassus. Foli

iste _. 30 5, crassus. Foliola
liT " I~ L o ~ - 3

ljuga, superiora sacpe solitaria; petoluli 2-3 mm. lon iy
Tgad .1i|ln1n;1t ;lu—l1lfm mimn. lnngac. 26-6¢ i, 1'il"10 uimvatgae
IONgo- vel elliptico-obovatae. bash e
g bovatae, basi parum ing 1 '
asi pi 1equilaterae
P! |:-||. wood l}:

. seribed in Rec !
Wotn oo : ._ Record and Hess
ot Dicymibe corymbosa bug D

L‘l';l?-m'!'. |

I'imbers of the New
(7)) mmazonica,
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obtusae vel subacutae, apicc rotundatae vel obtusae et saepe
retusiusculae, crasse et rigide coriaceae margine revolutae,
concolores, subtus nitidulae, costa centrali subtus promi-
nente, lateralibus dissitis ut venulae reticulatae vix promi-
nulis. Paniculae terminales vel ad axillam supremam, 1 ad 3 per
ramulum (in speciminibus visis), longe ¢t anguste corymbo-
sae, ¢ racemis adscendentibus parte superiore floriferis
compositae, rhachidibus minime puberulis; bracteae non
visae; pedicelli anthesi 8-1o mm. longi, canotomentelli.
Alabastra bracteolis connatis inclusa oblongo-obovoidea
apice obtusa, sutura non prominente. Bracreolae duae extus
canotomentellae intus glabrae, apice extus in medio carinula
brevi munitae, anthesi ab apice usqua infra medium solutae;
partes solutae patentes 8-10 mm. longae oblongae concavae
coriaceae; partes basales in tubum subcylindricum 4-6 mm.
longum pedicello parum crassiorem receptaculum includen-
tem concretae. Receptaculum 4-6 mm. longum anguste
cylindricum, minime canotementellum, apice valde obli-
quum; sepala s, vel 4 uno latiore saepe bifido, oblongo
tenuia glabra bracteolis subaequilonga. Petala unum vel
rarius duo magna glabra 12-15 mm. longa apice circiter 9
mm. lato, spatulata ungue longo, et 2 ad 4 rudimentaria
anguste sublinearia dense pilosa. Stamina 1o libera, inaequalia,
pracfloratione inflexa, maiorum filamentis usque ad 23 mm.
longis, basi longe villosis. Ovarium canotomentosum stylo
glabro praefloratione involuto, plurw\!‘lllamma stipite recep-
taculo unilateraliter longe adnato. Legumen novissimum
solum visum, pilosulum (demum verusmpl:tcr gl?brarun;),
stipiatatum, forma ct consistentia legumina specie D. (?)
amazonica et generis Elizabetha rememorans, sutura supcriore
dilatata et incrassata. ; aglts
Serra Tunui prope flumen Issana (Rio Nt?gro_ superioris
affluentem) in Brasi}l)'iae civitate Amazonas, altitudine cr_rCJItcr
450 m., 13-XI-1945 legit L F"”‘-’_‘_'-’*.??-?' Tﬁypl:is "ll' r;
stituto  Agronomico do  Norte, Belém, Pard; duplica
herbariis variis distributa. e e
Specici D. (?) amazonica affinis; foliolis “{Pl“_g's iy
solitariis apice obtusis, crassis et rigidis, bracteolis 1 pa
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basali in tubum angustum rc_ccptaqulum 1nclud.cntem.
cretis, receptaculo suhc_\']indr{co apice \'aldg obhquf_), petal
uno vel duobus magnis, 1't:liqm_s minimis mdqncntams, ovd
stipite receptaculo unilatcrahcq adnato dl\’Cl"S:l'ct .vn]
insignis. Inflorescentia eae specel D. corymbosia iconis i
Martii Flora Brasiliensis) simillima; bracteolae ut in con
generibus reliquis at basi in tubum concretae; ovarii stlp?g-
receptaculo unilateraliter adnato et chaln pro parte rudi-
mentaria (ut speciei D, amazonica) (,-.tes;ﬂpmlmdcas Am-
herstieas rememorant.,

Named in honor of my friend R. L. Frdes who discovered!
this remarkable plant on a mountain never before visited
h_\' botanists,

Swartzia tomentifera Ducke. sp. nov. (S. Benthamiana
var. tomentifera Ducke, 1933).—A §. laevicarpa Amsh.
(= Benthamiana auct. pro parte) differt ramulis et inflor-
escentiis tenuiter, leguminibus densius canotomentelis, foliolis
subtus ferrugineis demum pallescentibus, opacis, aveniis,
pedicellis et alabastris dense ferrugineo-tomentosis. variisque
characteribus fructum. Fructus adultus e stipite Crasso 4-§
mm. longo, 30-40 mm. longus, 18-22 mm. latus, 8-15 mms
crassus, obovoideus mediocriter compressus pa Ii
basi acutus apice apiculatus, dense ~.tE;}sfcI‘ru(Ein::'Ii] t.v'f],[“.!uus:
tomentellus, non rugosus, valvis lienosic o '- = Lar}o
dchiscentibus .sumri ;Hnl‘! xf.il-zt‘-'[ih*- “ ‘1“‘1“””:”0 :?h g
chiscentibus, suturis atatis; semen unum rarius duoy
subre u:_gum.._palhdc brunneum, arillo parvo albo. Arbor
mediocris; floris petalo et staminibus violaceis,

Habitat circa Mandos in terris araillos
prope Cachoeira do Mindi ¢
Herb. Jard. Bot. Rio de |
Aleixo 31-1ll-1945 fructibu
:t)-\—!t_,:..f_ﬁ Ducke 2025,
Sul Dbl o deseribed 1o vty
considered different from (IJ}:: lt,ITi‘::I:\'T:.}.m;; ‘\\'Inch‘ Amsho&.
and named S, oDt i :ih 1 enthamina Miqu.
however that it is a new < cci"-L 1ty discovered pod shows

*pecies. The pod of laevicarpa is

iis altis silva primarias
to-XIl-1927 florifera, Ducke,
anciro, 20360; loco Estrada do!
s adultis Duche 1689, florifera

ariety of the common
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much larger (70-100 X 45-50 X 15-25 mm.), entirely
glabrous, finely shagreened to coarsely granulated after dry-
ing; the seeds are ml.lch larger (40 X 30 X 15 mm., in our
hpCCimCHS) and half involved in a broad, white aril. I was not
able to examine the eventually present heartwood, because 1
would not destroy the now unique tree.

Swartzia arenicola Ducke, sp. nov.—Specici S. laevi-
carpa Amsh. affinis, differt statura humili, ligno interiore
colorato non evoluto, foliis ut videtur constanter trifoliolatis,
petiolo et petiolulis crassis, foliolis rigide coriaceis margine
recurvis, horum venulis crebre reticulatis supra saepe obso-
letis  subtus prominulis, inflorescentiis novellis in omni
parte tomento densiore et magis rufo indutis, ovario glaber-
rimo, leguminis basi e stipitis apice abrupte rotundata rarius
obtusa. Frutex vel arbuscula usque ad 3 vel 4 m. alta, pauci-
ramosa, praeter inflorescentias glabra; foli.O{um et mf}ores-
centiarum magnitudo et forma ut speciel supra ciratae;
stamina (in alabastro unico dissecto) maiora 6, minora
numerosa; pistillum ut citatae at percht.c g]abmrp; Iegumen
vulgo longius et tenuis stipitatum, Sacpissime uniseiminatiim
subellipticoorbiculare, adultum usque ad 50 mu. longum 45
mm. latum, rarius biseminatum ellipticum ad 8o mm. longum,
hasi rotundatum vel rarius obtusum, apice apiculatum, suturis
incrassatis, in vivo laeve, siccum _subgrsfnul'osum.

Frequens in campina’ arenosa fp;ncem coperta  prope
flumen Taruma-miri urbi Mandos vicinum, 19-1-1943 Ducke
2036, . : .

This species is an affinity of Sw. laevicarpa AmSI:i :;)Ut is
casily distinguishable by the botanical characters cited above,
chicfly the constantly trifoliolate leaves, the glabrous o-var)lf,
and the round fruits, It is a shrub or treelet with hard, pale
yellowish wood like many congenerics ?m w;thout dlsnnct
heartwood, It has never been ob: 'r-}vcd in O;the_r pla'lces r'ngn
one of the “campinas” (GPQDSP‘“S mthe |_JIPIaI-1& mrfiomst’
with soil of white sand) along theﬂm .nrum d'- Dul;;ar
Manaos; it often grows: gethei' with Taralea cordata &
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of very similar aspect when in sterile stage or bearing y
fruits. . ] y
The affinity Sw. laevicarpa is a medium sized tree,
mon on flooded shores of lakes and slow rivers of the Mi
Amazon country; it yields the famed “saboarana” wood
the timber trade of Mandos. Another affinity is_the true
Benthamiana Mig. (not Benth. 1) of the’Gm.anas and
northern part of the Brazilian State of Para (Rio Er C
tributary of Rio Trombetas, shore near the great cats
Cachoeira do Inferno, Ducke, Herb. Amaz. Mus:
15013); it is easily ri:cngnizah]e for having a lamellated

Hymenolobium velutinum Ducke, sp. nov.—
magna trunco cylindrico, non decorticante, cortice res
rufam exsudante, Ramuli superiores crassi, petiolorum cie
::-L_L-'.huu crebris notati, parte novella tomento rufo de;
:I_[T'l.‘-,L'\\'LH[i velutina, Stipulae subpersistentes, ad 8
longae late ovatac convexae, pilis longis fulvis demum can
~t.'.':‘.1’.|\.='.-.\- velutinae, Folia ad ramulorum apices congest
kil _u.] too mm. longa, petiolo sub foliolorum jugo i
usque ad 50 mm. longo, ut rhachis dense fulvotomente
(0018 Vulga 15 ad 22, petiolulis er stipellis brevissimis dense

interiora brevia, mediana longa, Superi

mi vulgo 40-50 mm., medianorum u
' 90 mm. longa, latitudine in jugis omnibus inter 25 et
o anante, oblonga vel (basalia) ovato-oblonga, basi vulgo’
v unusve cordata, apice breviter acuminata vel acuta
~¢1 coriacea margine revoluto, supra glabra nitida,
.‘.,':i”,J\E":-.lmn costa mediana et marginibus longi 0
reseentiam 1'||L|]t~r'r‘1I ;l\‘ rl.llll;‘llla(; n rami defoliati ap‘lw -
350 mm. latam n1r:1-c”<.:1i ‘H.H valgo g ad 200 mm. rarius
btacteis er bracteaps ].nn-gnime dcnmssz_mc fulvo-velutinae,
nthes) I“‘“"‘”"’-Ii.'li,l;;“ Ulli"drf.}-(.]lj](l!lgfs ad 4 mim, lon '
Flores odorati; calyx & p_('“(—“-'”lﬁ brevissimis vel subnullis
velutinus. 2° 12=15 mm. longus extus dense fuly
marginem tomentellam glaber et

|
SUDLtus

in mflo

"H]l £

intus i\r;“:[{.j]'
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conspicue reticulatovenosus, dentibus acute triangularibus;
petala circiter 20 mm. longa, glabra, uno saepe aliquanto
inferiore; ovarium longe stipitatum undique dense et longe
pallidoscricco-pilosum. Legumen ignotum.

Speciei H. heterocarpum Ducke silvae ripariac regionis
Rio Negro affinis, at fructus ignotus; foliis floribusque
maioribus et indumento velutino copiosissimo divergit.

Iquitos, terris altis versus San Juan in silvae primariae
relicto, 10-XI-1945, Ducke 1823. Arbor sterilis prope Taba-
tinga (in Brasiliae civitata Amazonas) visa.

Up till now this beautiful species is the only one repre-
senting the genus Hymenolobitem in the Peruvian Amazonia.
This genus is remarkable for its giant trees in tI}c middle
and castern parts of the hylaca. The species is easily recog-
nized by the fulvous-velvet covering of the young branch-
lets and inflorescences; its affinities within the genus cannot
be determined because fruits are lacking.

Dioclea mollicoma Ducke, sp. nov.—Ad sectionem
Pachylobium Benth., speciei D. refiexa Hook. f. affinior, qua
pracsertim divergit ramulis, stipulis, petiolis et pedunculis
dense canopilosis, foliolis subtus dense molliter subargenteo-
sericeis. inflorescentiarum indumento canoferrugineo, brac-
teis densissime adpresse molliter canosericeis non reflexis,
alabastris apice aliquanto INCUrvis, floribus adu{tﬁs ali ugntt;
maioribus, legumine maturo Tugis _prominentibus 0 1\1
transversalibus laxe subreticulato, hujus sutura superiora pius
minus recta. Frutex volubilis; foliola a‘dulti_l supra giab{“m;
nodi floriferi densi, breviter pedunculati; bracteae lamheo att;-‘f
4-5 mm, latae, suberectae ve 'm_r_dms.pa-tentes (ﬂﬂ_’n 1'10 nc’;a: 2’
bracteolae oblongo-oblanceolatae circiter 5 i 'lgbtgamm
mm. latae; petala laete violacea; legumen lgagurum mgm ot
Wi a0 saius 160 . longam £ ad 6575 D
circiter 10 mm. crassam, sutura superiore aliquanito, :

' egumen, circiter 40-45 X

Especanca, ad ostium fluminis Javari, in silvula secundaria

recentiore terris altis argillosis loco ‘humido, 26-111-1944
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florifera, Ducke 1598, 18-X-1945 fructibus maturis, Ducke
1829. 50 _
Flowering specimens (Ducke 1598) have been distributed

under the name D. reflexa var,, but the more reccn‘tly col....
lected ripe pods show that it is a quite different species. The:

only one which seems to have a similar indumentum is the
incompletely known D. funalis Poepp. et Endl. of Eastern
subandine Peru; it has, however, according to Macbride’s
description in “Flora of Peru,” suborbiculate bractlets
scarcely 2 mm. long, and a 2 dm. long densely tomentose
pod. D. megacarpa Rolfe, which is widely distributed in
Tropical America, is also an affinity but has a different in-
dumentum on all parts, long-ciliate bracts, and persistent
hairs on the pods,

LINACEAE
Roucheria elata Ducke, sp. nov. — Arbor circiter 30 m.
..:iu trunco cylindrico robusto. Partes vegetativae glabrae
an_m-.un-n'.lnns minime puberulis. Ramuli graciles, lenticel-
10815 .N‘..],!lli.li(.' ILlLL_Iilk. ungu!ltrrmc_\ 2 ad 3 . Iunqac, sat
caducae. Folia distiche alterna: petiolus vulgo 3-6 mm.
ongus, canaliculatus et marginatus; lamina 70-110 mm. longa
¢t z0-28 mm. lata, lanceolata, basi in petiolum angustata
ipice longe cuspidato-acuminata margine evidenter c?enato.-
a“.;i!{l'l' papyracea subconcolor nitida, costis lateralibus
creberrums  tenuibus parallelis ante anie ini
: 2 i L tenuibu: j).li..!”L‘!!.\ ante apicem nervo mareini
proximo conjunctis. Paniculae laterales ad foliorum a‘ziﬁas
15-30 mm. longae multiflorae luriramosae  rhachidi ;
g 1 ¢ pluriramosae  rhachidibus
iertilie rrliee $ .

rerubss, pedicellis brevibus, bracteis parvis
n:!m;!e puberulo, floribus odoratissimis

calophyllge cireiter Aleca: g .
il n:|1~cr1c{"ii-[1:3; L!IlLIIL! dimidio minaoribus,
his staminibus [Ji‘\!”_[r'n %! “1', ll t .\ |'L__t'1{‘1‘ un.}l'lli.?ll.‘i lacte ﬂaViS,
Speciei R 2 jue glabris, Fructus 1gnotus
€l K. Darot ' Duaelip H = )

ndivi - Parvifiora Ducke (circa Man

wdividuo lIiH\L I'vatae) ._”'ﬁl T .

amnis, recedens inflore
Sem non  glandulosis
SWALENSI parum noty R. Sch

renmbus minime put
ut calyces margine
quam Roucheriae

gats et sepalis cenens S
nee glutinosis; a specie
omburgkii Planch,

405 in uno solo

, indumento
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minimo; a specie boliviensi R. laxiflora Winkl. et specibus
reliquiis, foliis parvis; ab omnibus, statura magna.*

In silva terris altis pro)[(J;: Leticia (Colombia, Amazonas)
arbor unica observata, 3-XI-1945, Ducke 1799. :

DICHAPETALACEAE

Tapura singularis Ducke, sp. nov. — Arbor usque ad 25
m. alta trunco cylindrico, ramulis gracilibus tomento tenui
cinerco demum canescente indutis. Stipulae 2-5 mm. longae
lanceolatae vulgo acutissimae, persistentes. Foliorum petiolus
vulgo 8-1o mm. longus cinereosericeus demum glabratus;
lamina adulta 8o-125 mm, longa 25-35 mm. lata, lanceolata,
basi in petiolum attenuata, apice longe sensim acuminata,
margine revoluto, subcoriacea, utrinque viridis et nmc}a,
supra glabra saepe subgranulosa fere avenia, subtus sparsim
pilosula praesertim ad marginem, costa mediana supra im-
mersa subtus prominente et densius adpresse pilosa, costis
lateralibus e mediana utrinque 5-8, ut venulac laxe reticulatac
tenuiter prominulis. Inflorescentiae subumbelliformi-cym-
osae, cinereotomentellae, in axillis foliorum saepius I“l‘;;"
nilium vel in ramulis brevibus et tenuibus aphylis, pedunculo
libero (non petiolo adnato ut in specicbus reliquis) 1-2 mm.
longo, cymis simplicibus vel pauciramosis, bractea juxta
pedunculi basin et bracteolis in Pc‘!‘mc“-"l apIcE .(m;:f:r Ps‘:ldl;-
cellos) stipuliformibus sat_persistentibus, pedicells, suo-
umbellatis 2-3 mm, longis. Flores suaveolentes, in exs:( ice
48 mm. longi; calyx extus et intus m"?g?“”*’:;() agb-
tenuius); corolla in vivo alba dum novissima,
aurantiaco-lutescens, tubo exXtus sub N ralis
albolanato, laciniis § minus Jﬂ“‘l“‘hb“s e;t:-l_lsﬁb tabyis: in
quam in speciebus guianensis et amazomicd, St i

o Gearoumy filamenta infra albolanata, supra
utraque pagina. Staminum fHRTIEHES ", patvac steriles;
subglabra, antherae saepius femles Of & patve: 3

e ertiles, Ovarium sericeum, stylo piloso,
rarius 4 vel omnes § fertiles, Gvarium SEEEEEES 2o v vel
: : belabro, tibus brevibus 3 v
in quarto superiore Subglabro, SHEHE

140 Venezucla, belongs to the
"R. angulata Gleason, from ESmer o e
genus Hebepetalum, 1
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interdum 4. Drupa ellipsoidea vel ovoidea dense canovelutina,

quam speciei T mnazonica brevior et latior, saepe subglobosa,
pilis velutinis longioribus. o .

Inter omnes hujus generis et forsan familiae species adhuc
notas pedunculo libero, nec petiolo adnato, ins_;ignis. .

3elem, Par, Bosque Municipal, silva primaria non inunda-
bili, florifera 4-1V-1946 Ducke 1930. Arbores duae visae.

Ihis new species diverges from all congenerics (and per-
haps from all l)iclmpcmlaceae) by its free pcduncle, not
connate to the petiole as in the ‘others. The tree is also
remarkable for its large size which is unusual in this family;
it reaches about 25 meters in height.

BOMBACACEAE

Matisia bracteolosa Ducke (1945).—Flowers white with
green calyx; fruits glandiform, conical-ovoid, inserted in the
cupuliform calyx which shows five well-developed I(mgi-
tudlnn! crests. These (apparently half adult) fruits are of the
size of those of the common M. echrocalyx but of more
elongated form. Tabatinga, Ducke 1781, with flowers and
fruits, rather frequent on moist places of upland forests;
Esperanca, fruiting, Ducke 1782.

.1.';.-”_\.-.{ L?.\I"If:(‘.?!_\ x Sr;hsm_u—-I-'_spcmnqu. Ducke ¢62 and
1784; rather frequent on moist places of upland forest. Fruit
(apparently nearly adulr) (icprt_\sul obconical. 60 mm. hich
70 mm. wide, inserted in the horizontally dilated calyx wluci;

At the annearsne i hahelo o < ; R
f\.; .‘.11‘. “;Hultllilmf ni a slightly concave plate with 55 mm.
Hoghamerer. 1€ incly arcolate 110 SR :
e ! .n y arcolate and rugulose fruit is covered
1 a very tenuous brown tomentum.

: OCHNACEAE
.'\,.r.x.»'.':.-_:'.fu’!.r scandens A, C, Smith —Near
;l}...|1.‘1.tu1]'«-_n1 along the Colombian border
Jana climbing ar i *
i |! | :u;: 1;!1 |.1 rather h]gh tree by adventitious rootlets
AUNeren 0 the bole 1""]”(,'}1. 1 :
dherent . brz Ing only in the 1%
g RE R o i =: uppermost part..
m o 3 l .
| ”u inflorescence, 10 mm. long, narrow
IgenCous, resembline tl F Oels
Jgen -HURE Those of (Cespede
h--}‘i. but seeds llnl(nu\\-'n. ;“h

Tabatinga, in
Ducke 1839

v, acuminate, hard
ste and Godoya in

apsule preserved ™
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CARYOCARACEAE

Anthodiscus pxlosu§ Ducke, sp. nov.— Arbor circiter
20 m. alta trunco valido cylindrico, Ramuli lenticellosi,
novelli canopilosuli cito glabrati. Foliorum petiolus vulgo
40-50 mm. longus rarius brevior vel longior (usque ad 60
mm.), dense canopilosus; folioli terminalis petiolulus i0-20
mm., lateralium 3-10 mm, longus, lamina folioli terminalis
70-100 mm. longa, vulgo 4o-60 mm. lata, foliolum later-
alium saepius parum (rarius sat conspicue) minor, foliolorum
omnium obovata, basi cuneata et sat longe in petiolulum
decurrens, apice rotundata et in apice brevissime apiculata
rarius retusiuscula, margine revoluto et distincte crenato,
chartacea, supra magis quam subtus nitida, hic parum pal-
lidior, supra glabra subtus submolliter griseopilosa (praeser-
tim in nervis), costis subtus prominentibus, lateralibus e
mediana utrinque ¢ ad 12 longe ante marginem anastomo-
santibus, venulis reticulatis infra tenuiter prominulis. Racemi
terminales 110-140 mm. longi, dimidio superiore floriferi
pedunculo rhachidibus et pedicellis (his sparsius) canopilosis,
his sub anthesi to-r2 mm. longis. Calyx 4-5 mm. latus, 2-2.5
mm. altus, subobsolete s-dentatus, canopilosulus; petala
intense flava ad o mm. longa, oblonga, subglabra, anthesi
supra cohaerentia et caduea; stamina ac § mm. longa numer-
osa flava anthesi multiple contorta, filamentis subtuberculatis;
pistillum glabrum ovario viridi stylo flavo. Fructus ignotus.

Iquitos (in Peruvia orientali, Departamento Loreto), in

silvae versus San Juan Nuevo loco alto solo arenoso albo,
12-XI-1945, Ducke 1855, ] ¥ '

Inter omnes hu]us g,ene;is..speqcsq- hncusque dcscr:ptas mn-
dumento piloso bene evoluto notabilis. :

This new species was discovered in a curious forest on 'ra?
high and dry place with soil :of_-wh_xtc _.§'al_‘ld. where geve :
species of the “catinga” of the upper Rio Negro are YEP“"
sented (among them, the little known Rutacea Leptothyrsa
Sprucei). Among laxger trees, chege are many Taralez oppo-

sitifolia Aubl., a‘-SpGC%:F: ‘W]ﬁdil in Brazilian Amazonia 0CCUIs
almost exclusively in “-i_g#pﬁ:-"
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Belém (Pard) and Mandos. Specimens from Belém (Ducke
1929) bearing staminate and pistillate flowers and young
fruits have been distributed.

=4
(COMBRETACEAE

Buchenavia congesta Ducke, sp. nov. —-SPefc_fEE_._)
hylla Fichl. affinis, differt statura magna, TOUS

T Oy e worestis uTHATOsESIT I
ramulorum apices dense congesti ataris gl
apice subtruncata, drupis novellis et maturis gb Al
Arbor ultra 30 m. alta trunco cylindrico 10 usto b
radicibus tabularibus parum elatis fll.!foe Ramuli apice
incrassato folia 20 et ultra densissime congesta fe_r-_
innovationes fugaciter rufotomentellae. Folia magni
in eodem ramulo sat diversa, eglandulosa, epunctata; pe
20-30 mm. longus; lamina vulgo 8o-150 mm, longa €t
mm. lata, obovata basin versus longe cuneata in petiolum
decurrens, apice late subtruncata et hic in medio bre
apiculata, tenuiter coriacea, cito glabrata pilis secus ner
longius persistentibus, parum nitidula, nervis et venulis ut
Specie supra citata. Flores non visi. Spicae fructiferae pa
numerosae, novellae rufotomentellae; pedunculus vulgo cir:
citer 30 mnt. longus, rhachis fertilis saepe usque ad 70
longa. Drupae jam novissimae perfecte glabrae magnituding
et forma earum speciei citatae, adultae (siceae in Ferbari' i
ad 25 mm. longae et ad 8 mm. crassae. (
\‘:‘l.u I hucusque unica observata
Cachoeira do Mindit in silva non
Ducke 1465 fructibus adultis 3
bus novellis 4-X-1046. '
This plant is clogely
i."L'LiH'\"_iE :

SAPOTACEAE

Pradosia atroviolacea Ducke, sp. nov. — Arbor circiter
35 mm. alta trunco. _xfopu's'tq- eylin ricp, cortice amaro et
adstringente, latice viscido parum copioso, ramulis medio-
criter robustis cinereis rimosis. Partes vegetativae, exceptis
innovationibus tenuissime canosericeis, glaberrimae. Folia in
ramulorum parte superiore alterna; petioli 10-20 mim. longi,
‘basi deprcsso—dilatﬁti, supra tenues et anguste c-:_anahgulat};
Jaminae vulgo go-160 mm. longae et 40-70 mm. latae, minori-
bus nonnullis non raro intermixtis, oblongo- vel suh_elhpncm
‘obovatae, basi breviter plicata saepissimo acutae, apice vulgo
breviter acuminatae, subtus tenuissime marginatae, elastice
subcoriaceae, utrinque virides et nitidulae, costis lateralibus
‘e costa centrali subtus crassa supra immersa utringue lzb~18
saepius 14 inter se sat -di'smpﬂbgs—supmgmmcmuscu s su tl‘.;z-
prominentibus, ante marginem arcuatis et attenuatis, ven
transversalibus numerosis at subobsoletis. Flores secus mf“‘};
lorum partes inferiores hornotinas et ramos _'CW‘”’I‘;S -
fasciculis alternis densis multifloris; edunculll::igﬂﬂ?ﬂ 'hn%:
robusti; calyces circiter 3 mon longl campan - ﬂ gn{ull
4 late ovata imbricata Pl‘ Pﬂﬁda extus | PEd
minime canosericei, intus g
glabrae praeter lineam | 404
albosericeam, in alabastro adulto

circa Mandos loco
inundabili solo arenoso,
-Xll-1943, Ducke 2003 fructi="

L

P -.zl."an to B. macrophylla Eichl;. a SpccieS'_!f
e e along |1p;.1[‘.d brooks m“ar Mandos. The latter 15‘ ;

m reaching medium size; its leaves
and are not sg many and not so con?--

_pex of the branchlets; irs drupes have a.
Teserve even in adule age, g

: a ]H‘.‘-. tree \'_Mu

nave n €]II'|IT.'\I,'L['|'[ shane
ape

duplo superantes, sub anthes
mmn., tubo 1 mm, parum
anguste obtusis; Stai 2
inserta, anthesi corollam s speciehus flexuosis,
laceis praefloratione u ey e T g:imr albidoseri-
antheris albis ovatis; ovanum §= T F L Tl o, Fructus
ceum, stylo viridi bi-'wa e

ignotus. BRI e

Prope Leticia (Colombia, A

inundabili 3-XI-1045,

gested at the very

silk which they I

o ARALIACEAF:
2eneffierag paraegsis | hlil ‘T
chef er ex Ducke,—T ipti in
g Jiera guaracn . cke.~The deseripti .
o ,'gl ird. [u{._ Rio de Janeirg 3¢ 228 [1922]) is (?r(?r?cé:lt; |
<a LU [he perala: - . : < 3 :
1 },L-I-{@i:[\ \I!I,“I}IM_.\L are Not connate forming g calyptra,
s bk o ‘._."Em,'mrd and spreading in antl sis, T i i
HUERT I "igapd,” alone Sl‘l‘{;"ulll(.?ﬂ i 11'-'-515- e
g 2 RS 1 upland forest near
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The present new species belongs to a group Comt[;losﬁ __
three species whose common characteristics are the |
violaceous flowers and the bitter bark. The two others
Pradosia verticillata Ducke, from Manaos, a1_1d the south
P. lactescens (Vell.) Kuhlm,; the former with much.]a
rigid leaves a little sericeous beneath, forming more oOr ¢
complete verticils, and with smaller flowers (diameter abot
6 mm.); the latter with narrow sublanceolate-obovate leas
and small flowers borne in ample fascicles on the bole and
the old and thick branches. |

As to the genus Pradosia Liais, see: Ducke, “New and!
Noteworthy Sapotaceae of Brazilian Amazonia. The speci
of the genus Pradosia Liais.” Tropical Woods 71: 10 (1942)4
Kuhlmann: Arehivos Jard. Bot. Rio de Janeiro 5: 206 t. 26
(1930).

STYRACACEAE

Styrax bicolor Ducke, sp. nov. —Speciebus amazonicis:
S. guanensis et S. Sieberi afhnis, differt foliorum forma et
colore et inﬂm'cwcnriiﬁ longioribus saepe paniculatis. Arbor
parya ramulis tomento rufo in vetustis fuscescente vestitisy
Folia :111c1‘n_;1; petiolus 15-20 mm. longus tomento ut ram‘ll"
l\l:IH(I:\]-;Q5}::21.:111:1,"1_::I:!f[:-’u':::lsnr lu‘i}_{a. ‘_?5'-1:0 mm. lata, ova“l_-
rotundata, {!!‘i['LFl‘Jl'C\t;fgi' -:h:":f:iem' lL?llnlum‘ 11'{15‘ b Vﬁ
papyracea, HHDI"J "’l;illlm T"litid'{ if‘lt.{'l‘u'R arqa‘q}'r'nmata‘ C"a‘;s‘“.-
N Vivo ut in cws‘ici;nm m!chlt' p \’“‘U Vm('h&‘ Sllbtqs 95
seens hic pilis micr ,\-u-{ o = I,u“} s_anlum e fuseq

e Pl “roscopicis simplicibus pallidis et punctis
abscure rufis sub lente conspicuis e pili lf) i < mic
scopicis compositis vestita sﬁl 3 ;CI‘L'P‘] 15 qscmulat:s r.mc_roi-_*
HIMETSIS, COStis lali'CI'ﬂm)l]:;‘ , F; : b ()q]t]ll)us plus'mm‘USV-S
R vulgo 7 maioribus et 2 minoribu
marginem ;mimv 1”_'1”LI.1111)1|\' ¢ costa mediana crassa utrin
e }1I'u11-:.:1?|?‘.m? venulis transversis laxis subtus p )
rarius trinae \.Lj]'lm"l-'i_’c‘n_ﬂu!-csccnrnm axillares saepius binae.
mosae, usque 15;1 'R:-s ;-ﬂlrn;ui ‘11(..‘cmns;1c vel paniculatae anCi.l'a;'
- Al g 1. longae, rhachidibus rufotomentoss

£ am, usque ad 13 mm.

. ; _r) eI i A ivacca, 3
Ut in specie S. : i |
et at pedicellis ad m

guianensis consty
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bracteolis duabus linearibus arcuatis usque ad 1.5 mm. longis
sacpe sub anthesi persistentibus fultis, calyce 4-5 mm. alto,

corollae albae tubo brevissimo subglabro, laciniis intus fere

ut extus sericeis, staminum pilis ut S, guianensis longioribus
et densioribus, pistillo glabro. Fructus ignotus.

Sio Paulo de Olivenga (ad fluvium Solimdes in civitate
Amazonas), terris altis arenosis in silva “catinga,” 16-X-1942,
Ducke 1113.

This is the fourth Styrax st'ieaies at present known in the
hylaca of the Amazon and the Guianas. It is at first view
distinguishable from the others by the pretty red-brown
under surface of the leaves. The other s%ecxes of the hylaca
are: S. guianensis Aubl, widely distributed through the
whole region and frequent in some localities of the inundable

“varzea”) forest; S. Sieberi Perk., of u_pland' forests near
Belém (Pard) and Altamira (Rio Xingr _Pa:"a);_ S. pallida
A. DC., known only in the type collection from French
Guiana; S. Tessmannii Perk., of the Peruvian Amazon.

Strychnos Krukoffiana Ducke, sp. noy. — Ad sectionem
Longiflorae, speciebus divaricans €t I-_tab_ascm- g_l;qpantq
affinis. Frutex robustus altissime scandens, trunci crasst
cortice fuscescente non soluto, inermis, c-_u_'ﬂ__nf_cl_-. | Rﬁuh
fuscescentes lenticellis vix pallidi onbus;,novelh sacpe l’__b ::;
centes et plus minus ‘angula . Partes gefemuw?mghmmm
ramulis et petiolis minime puberul 1 oer?l?nﬁna S
fertilibus) petiolus 3-8 mm; longus 5k -

vel rarius oblongo-ovatd, 5}331 mmndatﬂ :;lr sule)cos;barﬁ
apice acuminata et Sacpity SOINp s (.:ea ve]?unhcomcea,
prominente, rigidius mem! yranacea v%{m nitidula, mphner?ls
supra vulgo nitida, Subtus v ot laxe reticulata supra
vel rarius quintuphines R = )52

magis conspicue quam
densiflorae in parte !
25 mm. longo modice 1

lanceolatis vel subulatis 2=5

40-go mm, longa et 30-50 Ml
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bus, his partibus praesertim ad margines c1!1at1cl:lﬁ, )f:eglr o
brevissimis vel rarius usque acﬁ 2 mim. lt?‘rl‘ng- : s):ﬂus e
1.5 mm. longus extus brevirer subsericco-pilo ol
fanceolatis acute acuminatis apice vu}go conspicue e
et distincte ciliatis. Corollae tubus in speplllllmbus NOSET!
usque ad 15 mm. longus, extus practer basin glabram };ap
losus et dense pilosus, intus super medium PllOSLlllJS. auce .
glabra; lobi (5 vel rarius 4) usque qd 5 mm. lo_rlgl extus.
dense et sat longe pilosi, intus papillosi non barbati. Stammi_‘
vlabra filamentis 2 mm. et ultra longis, antheris longe exsertis
0.5 mm. longis basi rotundatis. Ovarium et stylus glabr,a'.?
I'ructus ignotus. _

Prope Mandos in silva primaria terris altis argillosis ultra®
Flores, individuum unicum hucusque visum, Ducke 1981,
30-VIII-1946, inflorescentiis recentius defloratis corollis ¥
nonnullis siccis sat bene conservatis.

Lhis new species is easily recognizable for the lanceolate
and recurved calyx lobes; for the corolla tube densely pilose:
without, glabrous at throat within; for the lobes densely
pilose without, papillose within; for the greatly exserted
small anthers on long filaments. :

The plant is named in honor of my friend B. A. Krukoff,

collector of many new species and “whose monograph is a
true Natural History of 1 ‘

_ the American (chiefly the Ama-
zonian) Stryehnos. '

Convorvuraceas

Dicranostyles Falconiana (.. Jarroso) Ducke. comby
nov. = Kublmanniella Falconiana 1., Barroso “Rodr’i uesia’;-;i
IX nt 15: 36 and Plate ( 1945 ) .—~Manaos, upln,nd fnrcs% along
the Aleixo road, A. Ducke coll. 3-X-1936, Herp Jard B-of-':-'l-

RI)}}\I‘.!’ ]1 A€ C¢ &l i~ i’
1L 1 h(, (8] ) I} I
!).I'( ranast ¥ ,i.".'l IIL( “!h 4 K

€r species with a single ner ke .
(D, holosty] Td : ; g¢, not bifid, style
yia Ducke, D. ntegra Ducke, . o

M:’!dbmedi'".
clated to bolostylal
hiefly broader leaves
ample byt looser flowered

PI]‘:{‘J; it may hoy

3t : vever be a new
but distinguishal

1 | liL’ 1;}.'
with distant nervures
mHurcscum‘cx.

species, relat
much larger and ¢
, and by
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BienoNiAcEar
Schlegelia macrophylla Ducke, sp. nov. —
roseiflora Ducke affinis, differt foliis multo maioribus ( prae-
sertim latioribus), subtus glanduloso-punctulais, pedunculis
et pedicellis canosubsericeis, his longioribus, floribus maiori-
bus, calyce albo apice subtruncato vel breviter dentato (nec
bilabiato), corolla alba limbo punetis 5 violaceis signato.
Frutex robustissimus in a.r%d_re_m- elatam scandens, veri-
similiter epiphyticus dum juvenis. Rami et pseudostipulae ut
in specie citata. Foliorum petiolus 25-30 mm. longus, ut in
citata at glandulis basalibus obsoletis; lamina vulgo 160-200
mm. longa et go-150 mm, lata, late obovata, basi in petiolum
contracta, apice rotundata et in _;_:e_‘_n__l_::ni_’b_rewss:me abrupte
acuminulata, margine revoluto, subcoriacea, subconcolor,
utrinque nitida, supra glabra subtus glanduloso-punctulata,
costis laeralibus ¢ mediana subtus fncrasata m_utroque
latere 7-10 subtus prominentibus ante apicem fortier arcuatis
et anastomosantibus, ven :
conspicuis. Paniculae late:
ommibus robustioribus, latis
ad 50 mm, longae et latae;
pedicelli et Eraesemim' 3
subsericei; bracteae lan
robusti. Calyx in vivo
exsiccatis chartaceus sub anthe
mm. latus (in vivis multo m:
abrupte in stipitcm’,’:b. vem CC
parum profunde sinuoso-denta
subreticulato-rugulosus ap)
alabastro clausus. G
violaceo notatis, glab:
cylindrico, fauce mi
intus papillosis ’
supra minime pilulosa
exsiccati ad 1§ mm.
Prope Esperanca (ad ¢
inunderl)bili Igco ‘humide
1854. '

Speciei S.

us In utraque pagina sat
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The present new species is the seventh one ‘knowg u!)l
now from the hylaca of the Al'nazop and G.ulim;;} e;. the
key to the species of that region, in Tropica, oods 7 .,

30 (1943)-

STUDIES OF THE TREES OF BRITISH GUIANA®
1. CRABWOOD (CARAPA GUIANENSIS)
By D. B. FANSHAWE

Assistant Conservator of Forests, British Guiana

VERNACULAR NAMES
Crabwood,* Empire Andiroba, British Guiana Mahogany:
(trade); Karaba (Arawak); Karapa-yek (Akawaio); Karapa:
(Carib).
Tue Tree
Evergreen, canopy tree to 170 feet high and 6 feet in
diameter, usually 8o-roo feet high and 1}4-3 feet in diameter.:
Bole 30-go feet (short boled in marsh forest), buttressed 2-3
feet }ngh_nr basally swollen, bole form moderately good
except with swamp Crabwood. Crown oval or elliptical,
heavy, branching erect. Bark brown or pink (especiall
\-.‘Iwn freshly peeled of dead bark), occasionally gray or
I';l-.!uk. munnt.h or \-.'nl:_l widely spaced shallow gmbves. Slash
fram pale pink o crimson, streaked with lighter Illarking§§
.n.nilt, medium thick; pale brown gum present, b’
caves very large. parip: . gy I
or ellintial o B¢» paripinnate, 6-8 paired; leaflets oblong
fipucal, cuspidate, acute ar apex, acut R
= . X, acute or subrounded
. l"'i’llljl]i:-llu! data on the trees of British .
adequate, :1|!nnug]1_a considerable amount
Forest Department

collected by the

thercfore pr

m}t.t e proposed to Prepare a series of studie
tmber trees _uf the Colony, drawing | :

but Also making use of orke 1\
af !‘HTL‘HJ‘, :

“British Standard Nomenclatyre

number of vears, It
: s of the most im
w ) nainly on de T 5
Other published data,”—_(. Swasky, Conseyvator
ABEY, or
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and slightly subequal at base on §-10 mm, edicels, g-16 cm.
long by 3-6 cm. broad, lea-_ther's_'r, midrib flar above, promi-
nent beneath, veins 12-16 per side, prominulous above and
below.

Flowers in erect spike-like panicles from axils of unopened
leaves, in shortly stalked cymose bunches ar intervals alon
the spike, greenish white, tubular; calyx and corolla 4-lobed:
stamens united into a tube with 8 teeth, bearing the anthers
on the inside between the teeth; ovary 4-celled, each cell
with 4 ovules in pairs. -

Fruit oval, sometimes globose capsule, dark brown, rough,
woody with 4 ridges running from apex halfway down the
sides, dehiscent into 4 cocci, 6-8 cm. by 4-5 cm.; seeds 4-16,
angular on two sides, rounded on the third, brown, 3-4 cm.
across, 10-12 gm. in weight, 35-40 per _Ib__._' The seeds have a
thin brittle shell enclosing a kernel with a light brown papery
skin. The kernel weighs 9 gm. The shell forms 29% and the
kernel 71% of the seed. .

Hagrrar ANp FREQUENCY ! _ .
Climax species dominant on old sandreefs and -;aqdbﬁnks.
in marsh and riparian forest, locally frequent to abundant

in Mora forest on alluyial ﬂdy hﬂbl ‘““‘%ga;?ogagsﬁ
along water courses on sandy or aliuyial SOUS anc OCCasivrr
in climax rain or seasoned forest on well drained steep hill

sides.

One to two per cent strip valuation Surveys of £
show that the stocking of sout
and over, per 1000 acres is ﬁﬁ

Northwest Distt
North Central Diserict
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The richest arcas arc:
Lower Cuyuni River 5‘3 cu. ft. pf:l‘ n .
Lower Mazaruni River ) 48 cu. ft. per ac
Demerara River above Great Fall 36 cu. ft. per acre
Barima River (above Koriabo) 3t cu.ft.pera
Lower Corentyne River 23 cu. fr. per a

The last two representing the Northwest and Nort

Districts respectively are present sources, the first ¢
future sources of supply.

DISTRIBRUTION

General in the Colony, more or less confined to the
interior. scattered and occasional in the far interior. W
spread from British Honduras and southern West Ind
through Venezuela and Guiana to Amazonian Brazil.

PHENOLOGY

General flowering annually from October to February
In good years the odd tree will flower as carly as Septembes
or late August and some will stll be in flower in March. I
had years flowering is restricted to December and January:
Individual trees flower annually for 3-6 weeks. Casual
P s i ; it
flowering sometimes occurs during the l'{:gular fruiting
SEASON. 3

General fruiting from :\pril to July; in good years (every
second year) as carly as March or late February. The fruits:
mature in 5-6 months. Individual trees fruit annually for
about 4 weeks, Casual fruiting sometimes takes place (illl‘ing
the regular flowering season. i

Under suitable conditi ' :

Uni ] suitable conditions trees begin flowering when 6-8
years old and fruiting when 10-12 years old 3
SEED DISPERSAL

Chiefly within the ; i

ictly wathin the zone of crown infl i
ta- il . = uence X
by water and animal life. The fruits e ut ex

i « Lhe Truits are huoyant fo T
time but soon become waterlooged and sink ant for a shorg

¢ d and sink, The s e
"ot I{”(!E‘%{q € y Mnl\. ]1]L 5‘8(:(15 ;
S are responsible for t

EJ]HI\:H'I.‘ un |.1 [hk\
Iic.t[llfk'[;{}“f-l{‘i[l]né ) § _{((! a ng - ]ula LCL
) S b :_\[J‘ ‘o Uf [h .S f ing
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land and incidentally for the dispersal of a small percentage
of the crop.

SURVIVAL

Seed does not store well, becoming dry very quickly and
losing its viability. The best method of storing is spreading
of the seed on the ground under shade.

(GERMINATION _

Hypogeal, good, up to 95% under favorable conditions.
Low germination results from drying out, waterlogging or
insect bored seed. Germination period 3-6 weeks.

SEEDLINGS .
Nursery. Growth vigorous, fast, up to 10-12 inches before

first leaves are put out. Fi_r'_ét._-Iaayes-'ﬁasegid,-.bmnze-pi_nk, with
two pairs of c?vate Jeaflets. Growth in first year msforest
nursery 18 inches, (in Trinidad 3 feet [Mam-aﬂ]t%{s tr?tng
tap root developed to 1§ inches in 6-12 mon o 0 cts
(branched near the foot into 2-3 parts) with S o
plcntiful 1-4 inches long_-_. usually clustered just belo
seed. ) 0 L
Natural. Secdlmgsthnveunﬂerhght Qveﬂis?d';ké:d—?s ;‘:’)“E
succeed in the open but do & SUrvive “ﬂ er vy
cover. Growth of 2-3 feet att ned in first year-

NURSERY PRACTICE

Sowing (dibbling) in nu
inches apart, 4-5 inches apart Bt 4o
by Marshall. Nursery be 'mdﬁr 21
clay are successful. No pre-treatiit

it v i0 TOWS ©
y beds dn the open (2 "0 4 3

PLANTATION PRACTICE ik
Transplanting. In ﬂw

are undercut leaving no!

allowing the leadiﬂ"g_';im

plants as soon as fres| :

are not ncccssar}f-ﬁm taiac =




in Trinidad. Direct dibl
north slope at Mazaruni resulte
seedlings were killed by drought.

SILVICULTURAL CHARACTERISTICS

Moderate shadebearer, preferably side
shade desirable for young plants, later full
with some side shade. Reasonably wind firm,
Naturally resistant to insect pests and disea
troubled by Hypsipyla, the shoot borer.

naturally and by reason of its habitat.

SociasiLiTy
Mildly gregarious to oceasionally almost
Occurs in small reefs of 10-50 (<100) trees
along the Waini River in the Northwest Dis
of 23 & i

RATE oF growry

. gzsj:fgmw_.ing- species. In Trinidad aver
Is five feet per year in early life. Iy British Guian:
_.ga_-o_-:wth at best is one inch Per year (stop) sho?
forest) and or_;'thc: average two inches in three
favor?lb_l;la conditions, A sample plot at Mabaruma
1919 had a mean diame; | in '
il ameter of 6 inches in 1927, 16
MTre&s reach felling s

lora forest probably 30-
__ ! : Y 39-50 years and
forest in perhaps 40260 veare Mo e

K k 1S, E .

perhaps 100 yegix. ' i “se L

age heig
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Locally the oil is expressed by boiling the seeds till s@'

and pulpy, allowing them to rot under shade for 2-3 wee
mashing them and placing them on an inclined zine sh
in the sun. The oil oozes out and is caught in a containe
is used by the Indians for anointing the skin and hair
preventative against maiyubuli ticks, bete rouge, sandf q%‘
eyeflies and lice, as an tlluminant and industrially for ti!lg
manufacture of soap, candles and insecticidal washes,
medicinally for skin diseases, dressing wounds on stock and
for treating wood to repel insect attacks. Residual cake lefe
after ol _i~ expressed from seed kernels by industrial proceqy
ts too bitter for feeding stuff but could be used for IOW
grade fertilizer. %

Wox D

.1 lacroscopic characters. Sapwood pale brow eal
\_-.m..n d 1-2 inches wide scnrcu?\' disrin}ct frnm] t‘hne ‘]':E;:\T;z‘g
in the hite v .'11'5&1‘}'; heartwood licht to dark reddish brow -
somewhat darker than Honduras Mahooany: Ill;trnus on,rl o

€, scarcely so on other surfaces. Ir'rc.:gular g.rnwt’ﬁ
e to bands of terminal
_c-(_i eyve, open. Rays ocea-
faintly visible on the tane
the radial surface. .

radial surfac
dnge wehle ; 3
rings visible on the cross section du
parenchyma. Pores visible to nak
\-..-n:}!!\' storied in oblique lines
gential surface, distinct on
‘I,‘{ "Oscohie TRATACTHE

roscopic characters. Pores diffuse. open, o.15 mm

. single or in groups of 2-3, Per-

intervascular pits mi
cular PIts minute, crowded, borders

._i':llmr'r(_-r_ 3-8 per sq. mm

torations ‘,i,]m[‘..‘ .

polygonal, :Wu‘ﬁﬂr‘m slit-li v
e s slit-like, Fibers subeire 3 .

lumina septare and filled w IS subcireular in section,

Lt Hed with red gum, pits 1

chyma not abundant, vasicentric and . PItS simple, Paren=

rominent, j-2 ce R S1C and terminal, the

1 1-3 cells wide, lumina rum-filled latter

mm,, 3 (1-5) cells wide. 2-co el ¥E‘ b Uled. Rays 4-6 per

filled. "Vee 1€, 2-50 cells high, O

filled. Vessel elements o, oty 1CIerogencous, glims

mm. long, bers 0.83-1.30

33-0.46 mm. long, Fj

["™MBER TypEs

i P .
|;|Tr.l' W i.” IJJ;H‘I{

i. Black Cral
denser, non-float

ed varieties oceur,
Wwood from the hill lan

; Aror ds is dar i
ng with interlocked dihiln

grain something like
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Bullforehead Greenheart or Brown Silverballi. It is very
rare.

2. The normal type of Crabwood from the hill lands and
Mora forest is reddish brown floating wood with straight
grain.

3. White Crabwood from the swamp lands is softer,
paler, coarse, often Wo.o]ly wood which floats high out of
the water.

PHYSICAL PROPERTIES

Odorless, tasteless. Density medium-low, sp. gr. (air-dry)
0.6-0.75, weight 37-47 Ibs. per cu. fr. Texture medium to
rather coarse, occasionally woolly especially when swamp
grown, Grain fairly open, usually straight, sometimes inter-
locked, occasionally with a fiddle-back mottle. Tough.
moderately hard (black variety) to fairly soft (white
variety), firm, strong. Immune to white ants; fairly resistant
to fungus attack; durability in contact with ground poor
(In sandy clay not liable to i}iundaupn it rots in 3 years, in
clay periodically inundated it rots in 5 years.); classed as
fire-resistant.

WORKING PROPERTIES

The timber works moderately easily with both hand and
machine tools. It is 25% harder to cut than Honduras
Mahogany. Straight-grained material finishes smoothly. The
wavy an interlocked grain causes a fair amount of picking
up in quarter-sawn material, even to removing complpte
crescent-shaped chips, and requires considerable sanding
for a smooth finish. A cutting angle of 15° should be used
in planing. It has a tendency to split when nailed but takes
screws and glue well, stains readily and will take a high
polish. A wax filler must be used first on the softer variety.
It peels well for venecr but the end-splitring of the qus
causes a certain amount of loss. In the rough it tears easily

with a ragged fracture.
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MECHANICAL PROPERTIES

Air-dry the timber is 3095 stronger in bending and if
resistance to suddenly applied loads, 407 more resistant to!
splitting, s0% stiffer and 607 harder on the side grain han
Honduras Mahogany. It is comparable with Black Wal
in resistance to gradually applied and shock loads. In strength
it is equivalent to Black Cherry and Black Walnut. '

MechaxNical Proper1ies oF CRABWOOD

F.P.R.L, F.P.L. PW.D. i
ENGLAND CANADA GEORGETOWN
AT 129 MOISTURE CONTENT i

Modulus of rupture,
: :

Ib, per sq. 4anch. 14,60 0
) . 14,600 17,200 :
\1“\1|1i|1\ o 4 ’4.100
1. per § 2,120,C
I 2,120,000 2,197,000 2,125,000
s 10 1. 115 — —
o 8 _ 8,500 8,080 —
o mdentanon
1, .}I 1.
. i, 130 —_—
1o mdentation— I
am, Ib
|< £ . b, . 1,850 —
esistance to splitting— ]
il ' I',lu.::u_ I!I fl\"‘{'
E.‘. : 410 —
e sphtting e
_ e, Ib
Pt 1dtl
470 R

“-, A COYNT T
SEASONING PROP} RTIES

[he timber air
but ek o o I Seasons rather slo
oy astTongtendencs o enli :

y well bur Sowly, wia split and check. It kiln seasons
tages. The shrinkace. : 3 v g “‘"dtfm.‘}' to split in the initial
moisture is 4 1¢¢ n kiln drying from green to 107,

. ential and 37 in the radial direc-
) of the Forest Products Research
\|.~.lmrnugh. 15 recommended,

wly with lirtle distortion

it the tano
schedule ¢ i
atory, Princess |

on j'\‘.'||
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Boards and planks have been successfully air seasoned
locally under open-sided sheds. During the rainy seasons, the
wood is liable to reabsorb moisture and seasoning is retarded.
Moisture is reabsorbed quickly but lost again slowly. On the
average i-inch lumber dries but from a 48% m.c. to 19%
m.c. in 25 days and to 14% m.c. in 62 days. At the Forest
Station, Mazaruni, 1-inch lumber dried out from 6o to 15%
m.c. in 6 months. )

UsEks

Bn'ildi_r}" construction: Flooring, interior partitions, door
and window stock, shutters, jalousies, bannisters, lattice
work, panelling, mouldings, ceilings, weather boarding,
shingles.

Boat building: Interior work only.

Land communications: Coach and motor vehicle, cart,
dray and freight wagon body building.

urniture: Display cabinets, cupboards, cheap furniture,
drawer linings, instrument cases, switchboards, domestic
articles by turnery. ]

Vencers: Furniture veneer, commercial plywood.

TRADE SUBSTITUTES

The following timbers can be intcm}ixed_ with_C;_apwood:
Karababalli (Guarea guara) and Y uriballi ( Trichilia spp.)
of the same family; both are lighter in color and with more
figure. Kurokai (Protium decandrum )'I :mdh Haiawaballi

Tetragastris spp;) of the incense family; these are very
gimilargin the l_fﬁlt:ggh'-to the paler Crabwo9d and after treat-
ment with potassium bichromate the finished material can
scarcely be disting'u'i'shed. Kirikaua ( Iryanthera spp-) is simi-
lar in the rough.

EXPLOITATION _ g

e much a5 30% of the timber felled in marsh S
cither never leaves the forest 0'1;1 % -ililtfsefrscs tgg cixfseflTrees
reaches the mill. Felling shakes ani The damage is not S0
occasloniiE al'm}g"th{llzi:nagntd.hiﬂ forests. As a result
great with trees grown in (V€
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of this tendency to split and check, shipments abroad of un-
seasoned lumber degrade as much as 407.
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CURRENT LITERATURE

The cork oak tree in California. By Woonsrinae Mrrcarr.
Economic Botany (New York Bot. Garden, New York
58, N.Y.) 12 1: 26-46; 4 figs.; January-March 1947.

A_ survey of existing Cork Oak trees and groves in Cali-
fornia, the development of nursery practice and field plant-
ing, harvesting of bark, and the quality and quantity of
bark are discussed. '

“There are about 5,000 trees more than ten years old in the
state. '

“Cork oak acorns produced in California average 70 per
pound, have a high germinative capacity which can be
maintained for twelve months or more by moist cold storage
at 38° F., and during most years it should be possible to
obtain from five to ten tons of cork oak acorns from
California trees.

“During the past six years about 200,000 seedling trees of
cork oak have been grown and distributed to land owners
under the 'cooperative cork oak project. WI}ere carefully
planted, protected from animal damage and given adequate
irrigation, shade and care, many of these plantations have
shown excellent survival and growth.” .

“Regrowth of cork after stripRin_g has bt.:en rapid and
satisfactory with trees, usually regaining the dmmct.er before
stripping in five years. !ndlc'atxons are that the re}fn.oductlnon
cork is of excellent quality. Trecs 25 to 30 y ‘-';"5 ‘} age “:1“’"
stripped have put on a growth of 100 pounds of reproduc-
tion cork in five years—From author's Sunimary.

The palo verde forest type neat Gonaives, Hﬂiﬁ,;ﬂg its
relation to the surrounding vege;:;:t;t; 11?; :;’ + LUR=
11s. Caribbean Forester 8: 13 1=125 ; 4 |
“The malo verde forest type, an example of the Thom

Woodland formation, was investigated tnfarlago::;%
Haiti. The stand was 1901.“:@-‘1,_0.“ thg"cgafl ao only 20.24
low calcareous mountains, W"_t-b 3 m;nfa_ st composition
inches per year, Quadrat analysis of fores p
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the dominant species with frequencies of ._:;6.2 per cent
76.2 per cent respectively. Basal area dominance was great-
est for Cercidium, with a value nearly equalling that of all
other species combined. Three species of arboreal cacti were
prominent in the community, as was Phyllostylon bm.s*ih 71515,
A consideration of neighboring vegetation types indicate

that the palo verde forest properly could be termed the
Cercidium-Prosopis faciation of the Prosopis-Acacia amomﬁ'

tion. In many respects it was transitional community between
the Thorn Woodland formation and the Cactus Scrub as

described by Beard."—From author’s summary. .

Growth in the lower montane rain forest of Puerto Rico.
By Fraxk H. Wavswortu. Caribbean Forester 8: 1+ 27=

35; January 1947.

This is a discussion of forest growth as related to tropical
forests and as exemplified by measurements of a plot in the
lower montane forest. A8

A Spanish-English glossary of forestry terminology IL
By Carmen Garcia-Piguera. Caribbean Forester 8: 1t
45-64; January 1947,

This is the second group of 100 words for the glossary
begun in Vol. 7, No, 3, [

I'he second year in the Cambalache Experimental
Forest. By Frank H, Wansworth. Caribbean Forester 8;
I3 65-70; January 1047, .

A n account of the administration of the forest and the
experimental work in progress,

A new species of Terminalia from Cuba. By Joseen

j‘\}n.\'.\f:mw. Caribbean Forester 8: 1 79; January 194?'

l crmmnalia orientalis Monachino is described as new.

"Of the species deseribed in Terminalia from the West
Indies, I'. angustifolia and T, molinet; are placed in syn-
onymy with T, spinosa, and T. buceras are referable to the
senus Bucida, T, capitata is veferable to the genus Buche-
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navia; T, erecta (and its var. procumbens), to Conocarpus.
Of the species still recognized in Terminalia, the much
smaller leaves of our plant readil y separate it from 7. catappa
L. and T. latifolia Sw.; T. chicharronia (Griseb.) Wright
and T'. domingensis Urban are placed in synonymy of 7.
intermedia (A. Rich.) Urban; this latrer species, together
with T arbuscula Sw. (and var. xanthica Gomez) and T.
eriostachya A. Rich, are easily distinguishable from 7.
orientalis by the pubescence clearly observable on their
branchlets (new growth), inflorescence-rhachis, and hypan-
thiums.”

The mora forests of Trinidad, British West Indies.

By J. S. Bearo. Jour. Ecology (London) 33: 2: 173-192;
6 figs;; July 1946. ) - | _
“The mora forests of Trinidad in which Mora excelsa
~dominant and gregarious occupy restricted areas.
No environmental factors appear to account for the alterna-
tion of mora forest and mixed crappo-guatecare (Carapa-
Eschuweilera) forest. Mora is believed to be a recent arrival

he island and to be actually invading the mixed forests.

“Mora is of wide distribution in Guiana, where it is occa-
sional in most types of rain forest, becoming gregarious orl_ly
on swamp‘ flats where g‘oﬁip'étition_is .i'c.s's'ened. Mora is
thought to have become gregarious in Trinidad because the
moist forests are not typical rain forests, but have a more
open sefci ssufﬁcleﬂﬂ}? :hm to enable mora
ductive Power]}iﬂk{ﬂs 'g;ggmous aﬂd 1ts greater he]g t
suppresses the mixed forest..

“Mora is belicve
Guiana by a landbndg!e

times.”—Author's sunmary- _
wetation of Trinidad. By J. S. Bear. Publ.

T al vegetation of Trinidad. By J.S. Braro. fut

el egeonofTanild, 5 b 1)

crossed over to Trinidad from
late Pleistocene to subrecent

ATSHOo olded map. $6.00.
York) 1046. Pp. 1523 43 it very complete study of

the flora, plant communities,
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climax vegetation types of Trinidad. It is based upon the
extensive surveys used by R. C. Marshall (Physiography and
Vegetation of Trinidad and Tobago, 1934), a complete set
of land utilization and vegetation maps, and other extensive
surveys and studies.

“The local flora appears to show affinities of a remote

nature to the flora of West Africa, agreeing with the geo-
logical view of a possible land connection across the middle
Atlantic during the Tertiary era. A consideration of tree

species alone showed that of 155 genera and 239 species in
Trinidad, 47 genera and 12 species occur in West Africa. Six

of the species are littoral, of the kind propagated by ocean

currents,
“As regards nearer relations, the affinities of the local flora

are South American rather than Antillean, again in accord-

ance with geology. There may have been a land bridge with
the southernmost Antilles as far up as St. Vincent (but:ﬁ'&;'
farther) during the Pliocene, whereas Trinidad has certai’hl?
been united to Venezuela comparatively recently. "
“'_l i?t Lesser Antilles belong to a scparhte and quite distinet
floristic region. Tobago belongs with Trinidad and Viene~

?Udu.‘lm[ there is a sharp floristic boundary between Tob'agya:.
and Grenada.” / o

Annual Report — Jamaica Forest Department. Pub. For-
est Department, K ingston, Jamaiea, 1046. Pp. 10, i
_ Timber products Amounting to 77.626 cubic feet were cut
‘rom Crown and Reserve Lands during the year. "[-‘hé'-
ilr‘_i(n'u‘;itailr.]:u’t:‘u(.'.‘\ ‘uri].jh'-d were: Cedar (Cedrela odorata)s
;er;.:..lLJl:':-l_f (fcr;f;m;.}r!m latifolia), Shadbark (Pithecolobim
‘T..l;.'t.l,”'.m.”' Bullet, Black, ‘White and Red Naseberry (Sapo-
,{ILirI:'f f}m);']:;;m,ij“w (Sideroxylon foetidissimum), Santa
Jatig -a U;i,jfﬁ?ﬂ antillanim), Goldspoon (Antirrhoca
Jamaicensis), and Yacca (Podocarpus purdieanus),
R{.‘\'i*}la {I\ y e 1 T g A . >
iy, gricola (Guatemala) 2: 21-26: 266-454; illus.;
I'his number is dedica

i _ ted to the Forest Service of Guate-
nata and contains many '

short articles, notes, and illustrations
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on many subjects pertaining to forests and forestry of this
country. }x:gcluded are accounts of fire control, soil erosion,
tree species, nurseries, timbers, forestry in other American
countries, and the exportation of Guatemalan timbers,

Report of the Forest Department for the year ended 31st
December, 1945. Pub. British Honduras Forest Depart-
ment, Belize, 1946. Pp. 21.

“Although the demand for mahogany did not diminish,
the United States Government ceased buying, and steps were
taken within the Colony to conserve the remaining stocks of
mahogany. These steps consisted of the introduction of
rotational cutting by area on the Crown Lands and the
passing of a law giving Government control of cutting on
private estates. The result will be a reduction after the 1945-
46 season in the output of mahogany logs and it is hoped
that as a consequence more attention will be paid to second-
ary hardwood species and pine.” ‘

“The new Ordinance for the Conservation of Private For-
ests means in effect that the Forest Department has under-
taken the management of mahogany felling on private
cstates, . . . . The law prohibits the felling of any
mého_gan'y.:_ tree without a permit from the Conservator of
Forests who must give a rep%r’ to each application within
thn'ty days of receiving it. The Conservator may impose
such conditions as seem necessary and the applicant has the
power of appeal to the Governor in Council. As over fifty
per cent of the exploitable timber on private estates r15
mahogany, and as little secondary hardwood timber has y ;t
been felled, this law provides means of preventing the
destriiction of much valuable forest by overcutting o
mahogany, but it will inevitably mean a reduction -Qfdou}:-?ut
from private lands for several years to come. Rectfl’: it
been kept of the fellings on private il i o4 sitise TS

entered in a register for each estate which R
been entered In @ TEER ot plans for the estates after

in the compmt;nzicob;;!:n zgf:;,?ﬁe d. Eac]jf'appl-ication for a

Eﬂfhf,‘g“’pmhﬁ been investigated on the ground by a
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Forest Officer and a girth limit set according to the forest
type. In this way all estates will eventually be graded on
the basis of their putcntialitics.” 3

Old and new mix in Costa Rican logging. By Arruur C.
Hart. Wood (Chicago) 2: 4: 18-19, 42; 4 figs;; April
1047, _ : :
The methods of logging are described and a brief account

given of the principal woods cut and utilized in the clearing

of land for the American Cinchona Plantation. ¥

The genus Strychnos in Venezuela. By B. A. Krukorr
and J. Moxachino. Reprint from Darwiniana (Buenos
Aires) 7: 2: 185-193; 1946. .
“In the present paper we have enumerated the speci_es--t'_f_;_’_'-

oceur in Venezuela and have compiled a key to these species,

Of the ten species collected up to the present date in

\"F-nczucl:z six are of recent collections by L. Williams,

Killip, and Felix Cardona. We have also included in this

paper four species of Strychnos that have not been collected

in Venezuela as vet and which, however, in our opinion
occur there.”

“Although the first report on the arrow-poison of the
aborigines of the Orinoco and Rio Negro reached Europe in
'595, our knowledge of the plants cﬁtcring into the com-
position of Curare and the methods of its preparation by

\.;]”-M‘l‘\ tribes of Indians in Venezuela is remarkably incom-
plete,

I‘E‘f("f'}““e Francaise: terre d’avenir. By 1., MARCHENAY.
ev, Internat. Bois (Paris) 13 114 l(jﬂ-ml' December
1046, - ]

c-rn.‘?; I.,T,"C-f description of French Guiana is followed by an
'meranon of the agricultural and industrial possibilities.

['he forests : . :
cih;a Huim and the value of their woods (enumerated) are
LISCUSSed,

In resumé it is painful to have to state that even at the

present moment, there is such a territory which could be
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put to so much valuable use, which is still waiting to be,
taken advantage of, waiting for a large population of workers
to create domains and thus contribute to the better well-
being of the individual in the production of useful products.
For this rezson I conclude: French Guiana, Land of the
Future.”—Mary Record.

Forest resources of western Ecuador. By Evcene F. Horx,
Agric. Americas (Washington) 7: 3: 46-49; 4 figs.; March
1947.

“A survey made in 1943 by the U. S. Forest Service in
cooperation with the Office of the Coordinator of Inter-
American Affairs showed the coastal forest to be extremely
varied in composition and to contain woods suitable for
many commercial and industrial purposes. Woods ranging
in Welght from 5 pounds per cubic foot for balsa ( O{:b.rqm:a
lagopus) to 8o pounds per cubic foot for cascol (Libidibia
corymbosa) are found in these forests. Cascol is proving
suitable for making the frames and wheels of pulleys because
of its hardness. interlocking fibers, and great strength. Some
kinds, such as guayacin (Tabebuia chrysantha), madera
negra (Tabebuia sp.), pechiche (Vitex gigantea), guachapeli
( Pseudosamanea guachapele), coquito colorado ( Erythroxy-
lon glaucum), and moral fino (Chlorophora tinctoria) are
extremely durable when exposed to _the 'wg;t_hc_t: and are
valued for such uses as for poles, foundation timbers in
buildings, and railway cross ties. Moral fino is the fustic
wood of the dyewood trade, but none is exported frﬁ.m
Feuador for this Pp_l;p-age._.c;“ugchapel_; is wxd_elymused in lsJ . ;E
building, pechiche for tight cooperage, and the pUrptEn
brown heartwood of coquito colorado 3| .Pem-bsmm Eanch
knife handles, hana-szglvgandles. billiard-cue butts,
backs, and similar articles.” LSRR &y _

“A few Ecuadorean woods, such as hifalsazgo (M’?‘g‘g,ff,’,-ﬁ
balsanmum), laurel de cerro (Cordia SP-)s ‘}:“’ : ;ﬁm' sp.)
alliodora), and amarillo de Guayaquil (Centre L

< hiohly fioured and possess undulating grain. They are
are highly figuted 208 M liane polish, making them highly

capable of receiving 2 brilliant
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suitable for cabinet work, interior trim, fixtures, and similay Tinguaciba da restin 5 , _

purposes. The bélsamo fixtures, interior. trim, and furni re Flg-o?eml- oA i-&;?m 5 _OST:"timli}g?(}HAIiO;n éi'e':.-nm'r
of the Hotel Metropolitano in Guayaquil have caused much 8-13; 10 figs.; Dec i 194; P 945 4 2
Avatabic Semment hecaios e Mo Il Cuban ma- An account is given of the .Rcstiﬂga (Fagara arenaria
Loy fnw hstied condiott ol IERNI RS faohts o Engl.) in the coastal region of Rio de Janeiro and Espirito
office furniture in Guayaquil is made of laurel de cerro. In Santo. This species is indicated as correct for inclusion in

a finished state it is not unlike Circassian walnut. Laure Farmacopéia Brasileira. It is contended thar Tin aciba
negro or laurel de montana is somewhat darker in color an (z'm;.;my;m. tingossuiba St. Hil ) is properly of thf" enus
resembles North American black walnut after finishing.” Fagara., iy Finadideatd g

The Amazonian varieties of Lonchocar pus nicou, a roty
none-yielding plant. By Freberick J. HERMAN, Jour.
Wash. Acad. Sciences ( Menasha, Wisconsin) 37 41@1@1—!
113; 1 fig.; April 15, 1947. el
Thrcc_varictit‘s are described and an argument for fh?'i

preservation of the generic name Lonchocarpus presented. .'I' Combate a0 cupim. By Dyaima pe ALmema. Revista Flor-

i estal 47 27 24-43: .; December 194s.

Planra_s fic cultura precolombiana na Amazqﬁfigﬁ_- %t;: ?;b;pzigg;:a;;es%tsmceez;i nullgggr of woods to
Brasileira. By A. Ducke. Inst. Agron. do Norte (Belem); at‘ta'ck.by;'"wdod. d&ﬂoyihg cupins (primitive ants), Rhino-

['ech. Bul. No. 8, June 1946. Pp. 24. temﬁt’i'd'aé,-”’was determined by ﬁel(ﬁa tests, Included were

Notes ccompanying each of a list of cultivated plants woods treated with preservative.

indicate the forms that have developed and their proba.ﬁlé%"
origins, )

Aiﬂentiﬁcigio'do:angicos. By Otravio Siveira Mero.
Revista Florestal 4: 2: 14-17; 4 figs.; December 1945.
The common names and methods of identifying the

Brazilian Piptadenia species are given.

Pata de vaca. By Ornon Macnavo. Revista Florestal 5: 1:

St O ._ 8-49; 3 figs.; March 1946. el

Lsiamma Florestal, Classificacio das madeiras. By G j}\ vtgr}-sb%l%sf’accouﬁt*of Baubinia forficata Link. with two
SOBRAL PiNto and Demfrrio Ropriues Arves. Servigo photomicrographs and a photograph of herbarium specimens.
Imurm;tcaf) :'\gf'it'{lfll (Rio de Janeiro) No. 553. S _ ' Te _ "y

i_lf’_('[micd 0 this bulletin are the results of a survey to Instrucciones practicas para el cultivo del _eut_:allpto..

f:lr:nnnu: 1!1;: ;‘ul:m\-e values, occurrence, and economie Direccion Forestal (Buenos Aires) Misc. Publ. No. 196,

‘mportance of the woods of Brazil. The data are se ted ' c: 8 figs.

By braak S il gregatec 1945. Pp. 15; 8 figs. R me:

”.\L...\; I'L Il?‘il._]{ﬂ!L-]pélllt'l{,'!i, and species. Maps are given ffﬁ, the R%t{) mglenﬁ’iid ng:rsery’ and ,plﬂllt!ﬂg'_ practices for Eu-

s covered and one shows occurrence of principal species. calyptus seedlings are described. The site requirements are

A m;ius[rjalmagan dos eucaliptos. By Guirigrme pe Ar- noted for a number of Sp s he
VILIDA, Revista Florestal (Rio de aneiro) 4: 1: 2-0¢ 4 har e dio del cedro misionero. v Rat-
5§ tables: SL'])tcmhcr 1045. J )4. H A 'g-{ i Contrlbuﬂonalesmdiq"éelw n Fo (BIJOTIOS A.IIBS)

sty e . : . . Magriy, Direccion Forestal
,-.-,h_\lf.,.'”[_"fi.\_ ‘_}1 the c.he'ckn?g (cracking) of the timbers of % ?\zngulgl No _2._35. 6 PET%W ﬁ _
'1‘_}];1_-,'!’--”-* Saligna Smith is followed by a compilation of Ny T]‘l-c 'Cedr(; M;smne’r e Cdyila Bssilis Vell, var. macro-
OHIEr experience with pl tati YT MR R ¢

pntation grown Evodlypius waodﬁ-_,..'i carpa C. DC.) is described from th

= _—=
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ance, silvical characteristics, forest types in which it occur
growth; bole form, utilization of the wood, aruﬁcmlpmpg%f.
gation, and timber production costs. 5,
Evolucion de la industria tonelera Argentina a base de
maderas indigenas. By Jose C. Tinto. Direccion For-
estal (Buenos Aires) Pub. Tec. No. 8, 1946. Pp. qﬂjé‘i':'
figs.; 10 photog.
The economic factors, history, and processes of the 't'*:'b._'c?a {
erage industry are explained. The use of native woods is
discussed and the results compared with North Amerieca
Oak. i

{1 S

Resoluciones forestales de la III2 conferencia Interame-
ricana de agricultura reunida en Caracas, By Lucas A,
T'orToRELLL. Direccion Forestal (Buenos Aires) Pub. Tec.
No. 6, 1946. Pp. 1. '
The author, who was the Argentine delegate, reports the

recommendations and resolutions of the conference on
Interamerican Agriculture that relate to forests,

as a basis for industrial
L. V. Teespace, P, A. Brig-
H. HarrteL, Pub., by U. 51
) and Corporacion Fomento
1946. Pp. 256; 18 plates; 20 figures;

Forest resources of Chile
expansion. By I, T. Haig,
GLEB, B. H. PAyng, and M.
Forest Service (Washington
Produccion (Chile). 14
1 folded map.

‘The fnrcar;sl. plantations and woodlands of Chile oceu v
an area of 16 million hectares, or 22 per cent of the Republic’s:
I:md. surface, and fepresent a natural resource 0? I'em-'
f::::;;ruzf_ \{1! ue. _I his resource, protected from fire and P ced
: I'l'l;‘I'J'TLl.'M:I:::r1[}:]-:"‘?{ m-.ntu'ngcme_nr. is capable of sustaining, on
[ Peomue m.]:;sl.ﬁm eral times the industry now based
e f-;m-h: lf,‘('m((.' Expansion of the forest industries is
i ]in“”m. ;?;_xjmsmn shnuld_ only be the first step
in full g 0o ¢ developments which will tse the resource

~ @ one of the permanent mainstays of Chile’s indus-

trial cconomy.” —From author’s suntmary
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Notes on m{a_ species of Araucaria in New Guinea and
a pl;qp_oqe'd new section of the genus. By C, T, Waire.
Jour. Arnold Arb. (Jamaica Plain, Mass.) 28: 2: 259-260;
dge
‘A new section “Intermedia” is proposed for Araucaria

Hunsteinii K. Sch., A. Schumanniana Warb., and 4. Klinkii
Lauterb.

New and noteworthy Chinese Fagaceae. By Woon-
Youne Cuun. Jour. Arnold Arb. 28: 2 230-244; 1047.
Nine new species and three new combinations are given

for Lithocarpus. Six new species are described for the genus

Check list of British vascular plants. By the Brriist Eco-

LOGICAL Sociery. Jour, Ecology (London) 33: 2: 308-347;
July 1946

e purpose of this Check List is not to provide an

authoritative statement on the content and taxonomy of tt_le
British flora, but to secure uniformity of nomenclature in
contributions to the Biological Flora. Contributors will be
asked always to use the names appearing in the List unless
they can give adequate reasons for doing otherwise. This
will obviate the necessity for citing the authorities for names,
since it will be understood that the authorities are those cited
. b e
i ‘E']}?hgm?éé;ﬁﬁf;m@smn ';c_;jf_- a name in phe List is rhgt
it is believed to be the best binary name for a W
unit which is at least frequently regar mhawﬂg :SP];)'@ d
rank. It should not be inferred that contril f'wr% a'I?t‘.‘:'x'der to
to recognize all included units as full fﬁcge:ﬁt _ ::1 feom the
cinphasize this poine i hasbeen fel useful toct in from the
margin names of units whose Ialm I SpPHED . i
B e utors may treat such units J
subspecies OF VarleOeS A ave used th
for i:he names ﬂSﬁd&f hﬂt },ﬂmy names are used they

must be those given in the List.
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“Long-established names are retained, even when known t'l
to be invalid, in certain instances where there is still doubt
as to the correct name under the Rules.”

Dichtung und Wahrheit um die Welwitschie. By G.Boss,
Natur und Volk 69: 7: 323-331; 5 photographs; July 1939.
Some 8o years ago the German botanist Welwitsch dis-

covered in Mossamedes (Angola, Southwest Africa) thg o

¥
- 4 » e i
plant which today bears his name. Welwitschia is unabl:e\'itgj

grow in the dune belt along the coast because of lack of
water, but occurs in a narrow desert strip some 35 to 50
kilometers inland. The range of the plant extends from the -
Kuizeb River on the south into Mossamedes on the north, \
There appears to be no danger of Welrwitschia beiu'g'zéﬁ'é p
terminated because it has no value to either the native or fJ
white population. Even when dead the plump woody tmn]cs I
do_ not make good fuel as they smoke excessively. The only '
animals that eat the leaves are zebras and locusts. Leavesthat
have been eaten to the ground by locusts may show new

f_li!-.m,-{'h of 30 to 40 em. within 5 12!1011!:]]5.-—{—1_ J_ Lury Yale
-Sf‘f.‘lr)fljf Of‘ F‘GTFS.{T}', . 5 -

Beitrag zur Systematik und Phylogenie der Gattung
fc'cmm:._ By ”_‘ Mevcuior. Berichte Deutseh. Bot. GBS-.J
59 13 18-315 2 figs.; 1941, '
]_I"," genus 7 ccoma Juss. (= Stenolobium D. Don), which
~Wide-spread in South and Central America and even ap-
{‘l r.zli.;;“m mgthc-m North America (Texas, Arizona and .
oF Hhe v of species. Among the presently known types
(L) 1o ]-\;..Bi{(} w l}lch bf.‘.lﬂ]‘lgs the wide-spread T. stans
are \_f"i'lht',- IL'-(‘;-.T_"{iﬂ”\}. Te_n' Spf.'{_‘. Plant. (1818 P- 144, there
thie ailio i doubtless very natural relationships which
' could designate as the Section Entecon Melch,
y and which, especially through the form Of.the;_.
s Ililllf;nf: flt'h@m exclusively characterizes the Tecoma
, S restricted to the Andes.

i5

SECT. novy,
COrt i! i
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: Sterzaloﬁzm castanifolium (D. Don) Melch. is dealt with
m_d#tal;, i-n_dudmg description, collections, relationships, and
phylogeny.—M. Recor.

Untetschiede zwischen Fichtenholz verschiedener
Herkunft. By Herserr Lomaarzscn. Beibefte Bot.
Centrabl. 60: 1 & 2: 97-134; 11 figs,, ¢ tables; 1940.

~ Spruce wood from different latitudes was studied anatom-

ically and chemically. Growth rings of the “native” woods

were found to be much more variable than those from more

northerly latitudes. Single tracheids were studied to deter-
mine size, shape, cell wall arrangements, and lignin color

reactions; the native woods showed extreme variation.

Moisture absorption and loss tests, lignin solubility and modi-

fication tests, cellulose solubility, and viscosity modification
tests were also conducted. Tharandt spruce pssesseq the
‘most strongly lignified “middle layer” and the highest lignin

content. Western Norway'samples were least lignified, and
may have longer cellulose molecules.

Southern Kalahari. By O. B. Mier. Empire Forestry
Rew. (L'ondﬁn) 251 2% 225-220; 2 figs., 1 text map; 1946.
“Southern Kalahari—is tl_w::c@ntry west of a point forty-

five miles west of the large African vﬂlag_e_o.f anye. It 13

that part of the Kalahari sand sheet which has been invade

by the more diverse woody flora found to the east and to
the north” e . o Lo
. east [Kanye area], tree and shrub species numb
abquI: gxft;?sxtn[liala;an thﬂ'r’largté'l tt_rﬁes- artl:“ rf:}[;:uarleas)en:;:;1‘!::;\:I
four onlv—Acacia giraffae (Camel thorn, Vioxai), £
q?ﬁitgaey(MokWéléﬁﬂei- Acacia detinens (qugﬁnah); and

Boscia albitrunca ('Mbtlb%i ‘The Camiil T}t:;x?l s e}o rpest

of these, up to 2 feet d:bh. ﬁlnd aﬁr :0 e

vl diStﬁbﬁtedog;ers%hﬂ*'hvs’.r;h‘gégﬁ-:l were -.::Icaa:‘a. stolonif ;" :

(Sitshi) a most useful md-staggwf %ﬁggk\:";i:; and

(Mokgalo), Rbigoztn G thich was always dwarfed

Terminalia sericea (Mogonono) Whick
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or a bushy coppice. Only occasional were Ebretia bm%
totica (Morobi), Grewia spp., Gymmosporia bmfahm
(Motono). Near Kue the following were seen: coppice oif
Ochna pulchra (Monyelenyele), Acacia retinens (Mhahn)"-.
and Royena sp. like R. pallens but with crimson, not s

colored fruits (Letadjwa). The one or two stunted Ae, b .

heteracantha (syn. 4. litakunensis) (Mosu), had doubtless
been brought in by cattle from further east, for they are
lmui of the pod of this common tree.

“At Maokane an shallow soil ov Cl‘l\?lrlg limestone four m~
five stunted Acacia karroo (Mookana) were seen. The
~hm.u which under favorable conditions would have heen_

fair-sized trees (‘Mooka' without the diminutive suffix) had'
developed spines up to fifteen centimeters long. A wvery

0Ce: .«..,ml Rbus and a Bauhinia complete the lists of shrubs
‘\Ltn

Il est nécessaire de standardiser les dénominations com-

!]1{!(!&1(.5 des bois du Congo.By F. Pecug, Bul. Comp-

toir Vente Bois Congolais (Brussels) No. 7: 2-6 February

1947

The need for standard trade n
woods is discussed and a n:
species. The scientific n
common names as well.
South Af

available,

Following are the standard names proposed:

i. Lin m Bla Terminalia superba

E ! _\u r Terminalia superba
roko

S9k0 Chloraphora excelsa

: Gossweilerodendron balsamiferiom

Limbali Macrolobium Dewevire

\cajou Tiama  Engane iraphragma angolense, E. platanoides, E.
) macrophyllum

ames for Belgian Congo
tme proposed for each of fifry-five
ame is given for each and additional
The British standard name and the
frican Timber Control names are included when

ACajou Sapele Entandropbragma cylindricum, E. pseudo-
) eylindrigue

\l ?"P". Entrandropbragma utile, E. roboroides

I\. \ossipo Entandropbragma Cmfa'aﬂer E. congolensis

Khaya anthoteca

..

*

No. go

IT
12,
13,
14
l's‘
16,

.]?1
18,

9.

20_.

21

22.

:_23_:'
24.
25.
26. Kassa
27,
28. Moa
: = Musasa
> .Bo’.l_i:k'i

Diambi
Dﬁ:el?:eou
Azobe
Carnarium
Niove
Mukkulungua

Aghom

Mubala
Lolako
Avodlre
Tso

S By

Manil
Moabi

I:-I"g : u
Moamba

. Ozigo

Olon
Danta
Okoto
Padouk
Wenge
Ole 4!
Ka er
Sarnf

. Wamba

Alumbi

Mutobo

Kumunu
Afzelia

; Bcg:(‘:h

Pamsoher
Bubinga
Ikele
Ebene
Bofale

Angu
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Guarea Thompsonii

Guarea cedrata

Sarcocephalus Diderichii, S. esculentus
Lovoa Klaineana, L. trichilioides
Lophira alata, L. procera

Canarium Schweinfurthii

Staudtia gabonensis

Autranella congolensis

Piptadenia africana

Mitragyne stipulosa, M. macropbylla
Pentaclethra macrophylla
Pyenantbus kembo

Turreanthus africanus
Alstonia Gilletis, A. congensis
Ricinodendron africarmim
Erythrophloewmn gtineeinse
Symphonia globulifera

Mimusops Dijave; Baillonela toxisperma
Albizzia fastigiata, A. gunnnifera, A. sassa
Ongokea Klaineana
Combretodendron africanum
Polyalthia suaveolens, P. Oliveri
Pachylobus pubescens

Fagara macrophylla

Cystanthera Leplaei

Carapa procera

Prerocarpus Soyauxii

Milletia Laurentii

Afrormosia elata

Ceiba pmtmdnm

Uapaca guineensis

Termmc sp:

55
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L'utilisation rationnelle des foréts tropicales. By M,
Pierre TErVER. Bud, Comptoir Vente Bois Congolais No,
7: 8-11; February 1947. (Extracts from Marehes Coloni-
aux, December 28, 1946.)
The problems connected with the exploitation of '@oﬂgﬂ?.
forests are discussed in detail. The ultimate goal is said to
be the gradual transformation of the tropical forests, by
cconomical silvicultural methods, into reasonably homogne-.
ous forests of utilizable species. : J

Vers une utilisation rationnelle des foréts tropicales.
By M. Pieree Terver. Rev. Internat. Bois (Paris) 14: 1152
8-11; January 1947. X
From a report presented to the International Congrcs‘s of

Wood, September 23, 1946. See above review.

L'exploitation forestiére au Congo Belge. By Nokr
Huarr. Bul. Comptoir Vente Bois Congolais No. 9: 2-43
April 1947, 4
The demands for reconstruction have created a strong

market for Belgian Congo woods. When these needs are i

met there can be a rational organized production based up‘dn 3

4 continuing normal demand. Species pl‘e\-'ious]y unknown
can now be exploited on the market. W

La reforestation naturelle des savanes du Kwilu, By R. P.
MaruiEy Renter, By, Agri, Congo Belge (Brussels) 37:
4: 80i-808; December 1946. } i
In the region of Levery

) ] ille, at the confluence of the Kywilu
and the Kwenge. vilu

Fhe : “ 15 found the most varied flora in all Kwila,
55 ”-I}“‘*_-_M L_‘-’,f?f-mft‘i'r'u‘ congolensis is recommended for
L.;J;‘ tation of the extensive denuded areas,
1€ re H “ s S E . .
S |\;t-. gilon of Kikwit, an extension of Leverville along
Fai f\l };r_s much more extensive forests. The city and
HISS10N ot 1 - - e LR
S Rikwit are in primitive forests without equal.
didousteq 18 or = e s : : . . '
s 'S proposed for reforestation in this region.
: ba) region, on the Kwiln some

| Ilux.rni (and Kahem
200 kilo . . . & 1 1 1
meters south of Kikwit, has limited forest areas
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and _;extgnsijve savannas, This is the country that the State
has decided to transform into a region of silk-worms, with
the introduction of the Mulberry tree. Daniellia (close to D).
Oliveri Hutch.) is the only tree that occurs in quantity in
this region. Known as “Mulombe”, it produces a hard

translucent copal and a liquid varnish from the seeds.—M.
REecorp,

Cinquantenaire de Madagascar. Rev. Bot. App. & d'Agr.
Tropicale 26: 286 bis: 333-504; 10 plates; 1946.
- This number with 23 articles by 15 authors, is devoted to
Madagascar. The subjects include accounts of boranical
work, agriculture, and useful plants.

Le Service des Eaux et Foréts 2 Madagascar. By P. Sasou-
REAU. Rev. Bot. App. & d’Agr. Tropicale 26: 286 bis:
475-490; 1946. - j
‘Included in this account of the Service and its work are

brief 'désclfiptions- of the forest regions (see also pp. 370-377)

and forest species.

Les arbres a kapok et les autres producteurs c'le foies
végétales. By Avc. Cuevauier. Rev. Bot, App. & d'Agr.
Tropicale 26: 287 & 288: 5-17.—-524‘;;94(?. Lol

kapok (vegetable silk) producing trees of ANa,

AfEE: an‘acF:ro (cafAmemca are reviewed. Th_e species }i:s-

cussed are in the genera Eriodendron (= Ceiba), Bombax

(= Gossampinus), and Chorisia.

2o du Gabon 3 graines oléagineuses.
lle Sapotacée du Gabon a graines o :

N{;}l}v?mfa. .Clzmv-.sm.a. RWBIN _41&19-6'.-’-*/‘ d Agr. Tropicale
26: 287 & 288: §50-5543 T Plate; 1940 .
The new genus Walkeia Ghev: (. R Acad. S v

in detail.
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Sur diverses Légumineuses Caesalpiniées -i‘feuill&‘s multi
et parvifoliolées dans les foréts de I' Afrique tropicale
et donnant des bois recherchés. By Avue. CHEVALIER.
Rev. Bot. App. & d'Agr. Tropicale 26: 289 & 290: §85=
621; g plates; 1946. i

The genera of Caesalpiniaceae that have small leaflets are '

of interest because many of them also have fine woods.

The African genera that contain species with small leaflets
include: Berlinia Soland, Scorodophbloeus Harms, Monopetal-'
anthus Harms, Talbotiella Bak.f., some Cynometra 1. and

Branchystegia, some Tessmannia Harms, Tamarindus (Lo

indica 1.), etc. Four new genera of these “Caesalpiniées
microfoliolées™ and four new species from each of two
known genera are described. The new genera are: Microber=
linia Chev. (2 spp.), Dipetalantbus Chev. (2 spp.), Tripetal-
antbus Chev. (2 spp.), and Zingania Chev. (1 sp,); The

new species are in the genera Cymometra and Mmopetaié
anthus,

Il problema forestale nell’ Africa Orientale Italiana.
RS = R

By GueieLmo Giorpano, Quaderni Italiani XV, ILR.CE,
Rome 1942, Pp. 41. |

) I ll;- forest :'n]-r_'n-n.tium_ their species, and areas are briefly
Llj;wl.lu_: wi:,__l Iin[iz-mng the system proposed by Senni and De
AUlpis, 1 he importance of the fi
r e it i i : forests, for_ water run-off

1€ cconomy of the country, is discussed.
The veget

;uinnni‘sumehillsidesinUganda. By A. 8.

|.Iiu'\.]\_-,_l )rH'e'h" Eee

95 . Leology (London) 33: 2: 153-172; July

"I'here are orear die
of the o e preat differences between the plant formations
HOHIC Z0nes £ o - % J
erly cate h“_"' ‘1" cach hill. In general, the two most south-
e | show hci[@i of short grassland on the hillsides,
o “]‘ “'I]‘:ij'lf'i-'“ forest on the tops of the hills and at
i bases of the 1 ; L s : .
for th ils; the two central catenas are remarkable

.E.E "\.' A . -
"v.-s:l..‘-u]!“-l | IL[\..nf clephant grass on the hillsides; the two
it catenas have woodlands on the tops and the sides
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of the hills, and more or less open grassland i Mo
Friom aaishor's summony, pen g d in the valleys.
Plywood and Veneer in South Africa. By Roserr W.

RixoeN. Southern Lumberman (Nashvillé) 173: 21972

306; December 15, 1946.

Production of plywood in South Africa now amounts to
about 14,000,000 square feet per year, most of which is
produced by a Capetown plant.

“Species of timber employed in making plywood are chief-
ly hardwoods, of which okoume, imported from French
e{/em: Africa, is the leading type. Next in volume of use is

kiaat, a product of the Belgian Congo and British East Africa.
Other species include limba, iroko, agba, African walnut,

stinkwood, birch, and teak. Philippine mahogany was used
extensively before the war . . .7

A monograph of the genus Streblosa Korthals
(Rubiaceae). By C. E. B. Bremerame. Jour. Arnold
Arb, 28: 2: 145-185; 2 figs;; April 1947.

“In this paper a detailed analysis of the generic characters
is given. Tch}t_y-ﬁ_ve :spgcie_s are Id‘cs;nbed, and an attempt
is made to arrange them in a more or less narural’f.cque_nce.
Eleven of the twenty-five species are new {

The preservation of well known binomials. By H. A.
GEEASDN_. _'P{I;ﬂ-tﬂldg’_id— (New York Bot. Garden) 2: 7:
f‘oTrl;:: Iczxirﬁ:mt'-c;gg’gf nomnc'lature"“ ure is intended to achie;:i

2 definite stated purpose; it is based on cemﬂl;e ,g“;‘j .

principles; the use of these p&nmrgllg to attain the ‘g

i ed by a long series of rules. .

"“‘I‘)’ll?llmneem:::fpo{e- is ﬁmge establishment of a stable nomen-

Jature, The rules do not distinguish DEEWEE ot

;aast and .smhél'ity of the f0 msgg ;gf?e ggngea;y;st :nﬁul:f:

Ciearly intend to mainmin the stbilty of She Pist 20 )

projcg‘ft it into the future. This 1S eﬂdeﬂcﬁninl;i’ 't:zx'zcg'; i

principle that no one should change '
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serious reasons, by the use of different dates of dep:

by the abolition of tautonyms, by the adoption of nomm

conservanda, and (what may seem strange to some botanis

by the homonym rule, which often permits the segregation

of a genus without the publication of a new generic na
“A careful study of the opening clauses of the Code w

convince any imp'artial reader that the Code is inten‘ded'-fb_f
effect stability just as far as possible by maintenance of namd;g-.'.
and just as little as possible by change of names. The definite

rules which follow and which constitute the bulk of the
Code should therefore be used to justify maintenance. Only

when maintenance is impossible should they be used to

determine the nature of the necessary change.”
Examples relating to the names of five well known plan{is
are discussed and the preferred name selected.

A new species of Daphnopsis from Ecuador. By Josepm

V. MoxacumNo. Phytologs, i
« IMIONACHINGO, 2 Pl 2y TR 2= .
Dipbmobsis eopinots Mo aiiel i i
aprnopsis espinosae Monachino is described as new.

Notes on new and noteworthy plants. I. By Harorp N.

3 MovpeNke. Phytologia 2: 7t 213-242; 1 fig.; April '94?':
._ I h_r: present paper is the first in a series of notes on pIan’tS
ol various parts of the world, based in part on field studies
Q‘_T_t‘imli!_p-lzr't' on herbarium studies in the herbarium of the
. »;-\-\' .\ 'J‘I.'.i.{ :|";1.J‘I.‘.1.I1.}\t':ll Garden and elsewhere. Numerous new
} cies, varieties, forms, and hybrids will be described and
several new names and combinations proposed.” i

"\d\d{*“}}:’:"ff ﬂUIlt;\ on the genus Petrea. II1. By Harorp N.
LDENKE, ’«"“:’N_-"uur"-; 2: 71 248: Apri %
ata are coe. e CrOBME 2: 750 248 A PEINIO 47
Data are given for two lianas and (mfé shruﬁ.?

The str Tl
]L. Strug 1.ulu_- of \‘\-tmd_ 3}. H. E. Descir. Wood (Londo‘n)-
:\- 3% ."| o153 6 figs,; March 1047. '
L3 WELL 1HHustrare Yy 5 -
i u 1‘5 .!TL.ti_ n.lgnuu':w.\' discussion of wood structure:
S TOT dentification purposes,

dS
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CeﬂWillsand synthetic fibres. By Waxoa K. Farr. Eco-
nomic Botany (New York Bot. Garden, New York 58,
‘I:T Y.) 1: 1: 98-113; 2 figs.; January-March 1947.

In _tl;l_t:_ production of man-made fibers the art has pre-

ceded the science, and the structure and composition of both

native and processed materials are not clearly understood.

Accumulated information has led to the devclbpment of the

‘molecular’ and the ‘colloidal interpretation.’

_‘_‘T!fle ‘molecular interpretation holds that the cellulose
molecule is the functional unit which determines the prop-
erties of native cell walls as well as their synthetic derivatives.
The colloidal interpretation explains the same propertics
upon the basis of a heterogeneous chemical system, estab-
lished through the vital activity of the colloidal protoplasm.

and persisting, in varying degrees, throughout the treat-

ments involved in industrial processing.

“Examples from various parts of the plant kingdom reyeal
the fact that the properties of lasticity and deformability
are achieved in native cell walls through the use of non-
cellulosic materials; that membranes rich in cellulose are no
longer plastic; and that extraordinary procedures are in-
volved in reversing this state of rigidity in the mature cell
wall. Industry relies upon more or less draa:,nc r-;hem:ca‘l and
physical processes; the cells themselyes bring about such a
reversal through the use of enzymes.”—From: author’s sum-
mary.

Key to the microscopical identification of the principal
softwoods used in Great Britain. Timber'DeveIoEmcnt
Assoc. (London) Ref. No. 253 1946. Pp. 7, 30 text figs.
An illustrated key based upon anatomical characters.

Zur Ontogenie des Xylems in Stengeln mit sekundii_r;m
Dickenwachstum. By A. %@Y—Wovssum. Berichte
Deutsch. Bot. Ges. §8: 45 166-1815 1940: ‘A
The xylem of the stem Wit secondary _gr;vgth t;l:isﬁ'l i]_:e
three detached stages th'af;.c:an-__b.e 'filffﬂrt{ﬂ.ﬂﬁte lec wrleed
torical development but'nt')t:-m@r_PhOIOglca y. Lhe p




The ontogcne;tc
xylem elements.- !

cells, whxch exther sho.‘
and lead further to

tinue their growth in 1
so produce the fused ve
lation of author’s sumr

The structure of v
JANE, Timber

February 1945
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EUCALYPTS AND THEIR USE IN SEMI-TROPICAL
PLANTINGS
By Fraxk R. Mourps®
Research Officer, Forests Commiission, Victoria, Australia
Myrtaceae, the family to which the genus Ewucalyptus
belongs, has its principal development in Australia and in

‘Tropical America. Some of the genera possess edible fruits

(e.g. Jambosa), others succulent ones (e.g. Eugenia), and
others, including Ewucalyptus, have dry and capsular fruits
which may persist on the tree for some years. The section
Leptospermoideae of the family Myrtaceae is a characteristic
Australian development and constitutes the principal feature

~ of the forest flora of that continent. As well as Eucalyptus

*Graduate student (Forestry) Yale University.




it includes Backhousia, Tristania, A"E@
wm, Callistemon and Kunzea all of which ha
dry, usually capsular, fruis. g
Angophora is a genus restricted to .
an interesting transition between the Trista
Eucalyptus. It has the sepals reduced to small 1
petals free while in Eucalyptus the sepals are u;
and the petals united to form a cap or operct
off when the bud opens. Angophora inter
“Gum Myrtle,” has a range in Australia f
Quecnsland. Apparently it has not been wid
side this country although it is generally of sha
should be useful as a shade tree in some
regions.
Bucalyptus is a large genus comprising m
species ranging from small desert-land shrubs
forest giants of great commercial value, In d
rate of growth it reaches its maximum developm
southern half of the continent, where heights of
teet in the species E. regnans F.v.M. are recorded
L. diversicolor F.v.M. in southwest Australia also
this figure. With the exception of one tropical
an evergreen hardwood, and has extensive range
Ihe genus includes representatives of desert, tro
alpine regions. |
I'he botanical separation of Eucalyptus is based on tk
nature of the anthers, The three classes are Parallels
(anthers parallel and opening by long slits), .
(anther lobes kidney-shaped), and Porantherae (ar
o b i o) i s G
always been inhc‘rc‘nt(inath 2 th? dxﬁiculues- W
: ¢ identification and
of the cucalypts. Other more obvious factors are st
hrn':uf class separations, such as the character of thi t
1\'h!(‘|i permits division into five main groups: (1.) Gui
Iw!nch have a smooth, rather thin and generally ]1 1t Co
I-:‘..:]-L-.Hzlcc:}rncn‘ring in ribbons or flakes—e.g. E. _'
Abill. (Blue Gum), E. rostrata Schlechtendal (Red

: ity AR
e
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E, wiminalis Labill (Manna Gum), etc. (2.) Stringybarks—
with a thick fibrous brownish-colored bark, e.g., E. obliqua

Pﬁeﬁﬁer(Mmmntc Stringybark), E. Muelleriana Howitt
- (Yellow Stringybark), E. capitellata Sm. (Brown Stringy-

* corrugated, dark-colored bark, o £ sideroxylon A. Cunn.
\ gR&dltOnbark), E. paniculata Sm

. (Gray Ironbark) etc.
) Boxes—possessing a fairly thick hard bark but not gen-
y as dark and corrugated as in the ironbarks, e.g. E.
nphloia ¥ .v.M. (Gray Box), E. melliodora F.v.M. (Yel-
Box), and (5.) Peppermints—whose bark is rather like
gybark group but is not so fibrous, e.g. E. australiana
& Smith (Narrowleaf Peppermint).

As with other characteristics, the bark may vary some-
‘what, even in individual species, according to the locality in
which grown. Between typical species of the above groups,
however, the differences in tree appearance are quite striking.

Eucaryprs as Exorics

The planting of eucalypts outside Australia began in the
late years of the 18th century. The first planting was in
1774 at Kew in England from seed gathered on Captain
James Cook’s second geuth Pacific voyage. Eucalyptus plant-
ing in the rgth century took a number of species into
Mediterranean countries includin in, portions of North
Africa, southern France, Italy, Greece, and Turkey, and
also into North and South America. In most of these regions
the main purpose of such plantings, at first, was to use the

uick-growing character of some of the eucalypts to pro-
uce shelter and shade trees, wind breaks, etc. Sometimes the
groduction of timber for fuel, and for such products as
ence posts, poles, was the principal consideration.

The introduction of eucalypts into the United States seems
to date between 1855 and 1860" when an American Metho-
dist minister who was on a lecture tour in Australia sent
seed of several species to his home in California. Between

1888 and 18go more than fifty Eucalyptus species were set
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uickly and well. In their natural range of elevation
rainfall (40 inches to over 8o inches) and in a df_:cp_ sml
two species grow at a rapid rate, E. regnans, in particu
is among the fastest growing of the eucaly.pts. [ has_bleeq.
known to reach heights of 120 feet with a diameter of 14~
inches (b.h.) in 20 vears. In Victoria and Tasmania spe
mens have been found with a height of over 300 feet, ea:
out-classing in size any other hardwood in the world.

E. obliqua, E. Sieberiana ¥.v.M., E. viminalis, and E-8

wnaculata are species which should make satisfactory progress
on fairly good sites at lesser elevations. The first of these in"
particular (Messmate Stringybark) occurs over a wide geo-'
graphical range in the southeastern part of the Australian’

mainland and in Tasmania 3¢ (mixing in some areas with the
Blue Gum) and is worthy of planting as an alternative to the %

widely established Blue Gum. Growth may not be quite as
rapid but it will yield a product of superior saw-timber
quality. The timber of E. obliqua is pale brown, fissile, fairly
open-grained and somewhat harder and denser than that of
E. regnans. It is suitable for all construction work and is
durable,

Some of the other stringybarks might also be considered,
for instance, E. capitellata, E. eugenioides Sieber, and E.
Muelleriana (Brown, White and Yellow Stringybarks re-
speetively), and also the Mahogany Gum, E. botryoides
Sm., and Blackbutt, E. pilularis Sm. ~
_ On the drier sites, E. sideroxylon, E. crebra, E. marginata
Sm., E. leucoxylon Fv.M., E. paniculata, and é diversicoloy
should be among the best to plant, Each of these produces a
timber of great strength and durability in its ﬁativ}; habit i
a tlmh?r ideally suited for fence pnst's, poles, brid é-bl i
cross-ties and fuel. Of course the growth rz‘ate isgc e_a:-lms,
ably less than that of the earlier mentioned species e

E. rostrata, as would be expected from jgs Ausm;lian |
and as experience in planting in 2 number of countri stes,_
confirmed, is the best sgecies for use in localities l'nle.:)ii 0,
periodic mundatior} by flood waters. These inundat'la ; to_
not harmful to this species, provided the site thoig?lzﬂaf;

gigantea.
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dries out between each wet spell. E. rostrata is also one of
the best species for withstanding heat. It can be grown suc-
cessfully in hot, dry climates, if irrigation water is available
during its early growth. Its timber is red-colored, dense, and
durable.

‘dmssl-xixcxnom OF THE TIMBERS
(a) Wood characterized by lightness (about 40 pounds

per cubic foot air-dried), fissibility, ease of working and

cular suitability for interior work: E. regnans and E.

(b) Timbers suitable for general building and construction
work, poles, posts, bridge-work, and fairly good for fuel.
Their weights (air-dry) range from about 45 pounds/cubic

foot (E. obliqua) to about 55 pounds per cubic foot. In this

class are E. obliqua, E. Sicheriana, E. viminalis, E. nitens, E.
capitellata, E. goniocalyx, E. Muelleriana, E. marginata, and
E. diversicolor. This would also be the class of E. globulus,
although its timber is normally slightly denser than that of
the other species here mentioned.

(¢) Hard, tough, heavy, and durable timber suited for
heavy construction work, bridge beams, fence posts, cross-
ties, and fuel: E. sideroxylon, E. crebra, E. hemiphloia, E.
leucoxylon, E. paniculata, E. botryoides, and E. rostrata.
The latter two species in this list are normally somewhat less
dense than the remainder, and could be regarded as belonging
part way between groups (b) and (c).

All of the eucalypts mentioned above regenerate well
from seed, and most of them can be--t'_nanaged on some type
of colzgic.é-system}-ﬂs. they 331’.@4@3 vigorous coppice shoots
from the cut stump (provided it is not too old). The notable
exceptions to this a:eEE regnans, E. gigantea, and E. rostrata,
which are not suitable for a coppice type of management.
Each of these, however, is a very free seeder and normally
can be relied upon to provide ample seedlings on the ground
for the succeeding crop. It should be noted here that E.
igantea are among the most intolerant of

regnans and E. gigant




e
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ade of all the eucalypts, and require 2 clearcutting system
il} management, withyfetention o(} seed trees if nemsary o it

The size of eucalypt planting stock is normally from 6
inches to 12 inches in height. On adverse sites ball plantin A
using small baskets or pasteboard boxes, has freq,ucnt_ly e il
found an advantage. The sracmg would depend on th
product desired. Fuelwood p ould be not
more than 6 feet, but 7- or 8-, or even g-foot spacing is more
suitable for longer rotations.

in Australia. The tubes used are about 1% inches in diameter,

and 6 inches long. The young seedlings in the cotyledon
stage are pricked out into the tubes containing nursery soil =

and standing erect in framed nursery beds.
Root development is helped materially by such a situation.

When planting out, the tubes which are held in shape .by a- A

small crimped section of the metal edge are unclipped for
use again, and the cylinder of soil and matted roots is inserted
into its final position in the ground thus causing the minimum
of disturbance to the young root system. Considerable areas
of E. regnans country in which the forest crop has been
destroyed by forest fires, and mountain areas unwisely
cleared for settlement, have already been reafforested in
southern Australia by this method.
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ExpLANATION OF FIGURES -

No. 1. Approximate relative altitude d_istrlbutloln of some
of the more important eucalypts in their natural Tange in
southern Australia. Overseas planting has indicated that the
altitudes shown can be safely increased by 1000 fc?l‘ or more.
with many of the species (E. regnans, globulus, saligna, citri=
odora, rostrata, and pmhahl_\' others). ; )

No. 2. Eucalyptus gigantea (Alpine Ash), growing at
approximately 4000 feet elevation in Ccntl‘.‘:'ll Victoria, Aver-
age height approximately 170 feet, and d1_amcter (b.h.) up
to 36 inches, This is a valuable lumber species.

No. 3. Eucalyptus regnans (Mountain Ash) at about 3000
feer altitude. Rainfall approximately 65 inches per annum,
Occasional specimens of this species attain a height of more
than 300 feet in Tasmania and Victoria, It produces one of
the finest eucalypt timbers for interior construction, furni-
ture, joinery, etc. -;‘

No. 4. Mixed cucalypt forest comprising E. grimtinalis, E.
obliqua, and some E. globulus. Average diameters (b.h.)
approximately 30 inches. Rainfall is about 38 inches per
annum.

No. 5. E. obliqua (Messmate Stringybark) at an elevation
of 2800 feet in central Victoria. Diameters (b.h.) approxi-
mately 28 inches. Age 40-50 years. Rainfall about 40 inches.
A valuable timber species in' Victoria, Tasmania and New
South Wales,

No. 6. E. sideroxylon (Red Ironbark) principally of
coppice origin, showing thinning operation producing cord-
wood and fencing material. A species naturally Uccuf:ring in
fairly low rainfall areas (about 20 inches) in New South
Wales and Victoria. F

No. 7. E. rostrata (Red Gum) on Murray Riv
young pole and pile stand on land subject to
ing. This species is indigenous to New South |
and South Australia.

iver flats; a
periodic flood-
Vales, Victoria
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FORESTS OF THE UPPER ORINOCO
By LieweryN WILLIAMS
Chicago Natural History Museun

“Of all the South American countries,” wrote Michelena

Rojas in his Exploracion Oficial, “none is Jess known and
so little explored than . . . the Orinoco, Casiquiare and
Rio Negro, which form the territory of the Venezuelan
Guayana.” This statement is almost as true today as it was
when written in 1857. The most famed expedition to the
region is that of Humboldr and Bonpland in 1799-1800, in
search of the source of the Orinoco and to study the Casi-
quiare canal. Prior to this the territory had been fnvcsrigatcd
in some branch or other by Caulin and Gumilla, Fraile Juan
Rivero (1729-35), and Solano (1756-61). In 1838 Robert H.
Schomburgk explored the area between Roraima and the
Orinoco, and in 1853-54 Spruce traveled up the Rio Negro
and Casiquiare, thence down the Orinoco as far as the
rapids of Maypures. In recent years several expeditions,
interested in the natural history of the upper Orinoco and
its many affluents, have brought back a wealth of materials
and information, but despite these efforts no attempt had
been made until lately to study the forest types and economic
resources of this remote and extensive region, representing
a link between the flora of northern South America and the
Amazon hylaea.

In continuation of botanical investigations made by the
writer in the Caura valley in 1939 and the lower and middle
Orinoco in 1940 (see Tropical Woods Nos. 62, June 1940,
and 68, December 1941), the Ministry of Agriculture of
Venezuela, in collaboration with the Chicago Natural His-
tory Museum, sponsored a similar expedition in 1941-42
for the purpose of studying the forests and assembling a
representative collection of woods and herbarium material
nfp the region extending from the rapids of Atures south to
the Brazilian frontier.

Now known politically as the Federal Territory of
Amazonas, this region has an area of approximately 167,000
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20 years ago and running almost parallel for abou_tlv-_q_.-s mile
along the right bank of the main stream, thus byTP;:a;_s_‘m:g:_-l th
most dangerous section of the entire Orinoco system. Be
vond the Bagre River this road leads rhroug_h grass-green
Savannas, and a few miles farther is the Cataniapo, a tu
lent stream of clear, cold water rising in the Cerro.
to the southwest. On its left bank stands a solitary ‘hut,:
the site of Atures, once the capital of the Territory. Th
road continues through flat or slightly undulating, we
drained meadows covered with a lush growth of grass.
the margin of the forest fringing this grassland grows th
“seje” palm, Jessemia bataua, its crown topping ewv: l
tallest trees, with a slender gray stem and bearing
clusters of fruit, rich in edible 0il. The road ends a she
distance above the confluence of the Sanariapo with 't
_anmcu, and immediately above the rapids of M'ay v
I'he seasonally-flooded banks of the Sanariapo are flanke
2 ey dee o o el iR
white sa pl\\'md 'mld !i:rh‘; |l : -U.O H!fm-ﬁe.mamm 7.”"”9’__
od ght brown heartwood, which de

t to floods, the most common tree is “saladillo saba-
,? Caraipa tereticaulis, up to 30, at times 45, feet in
~ height, with much twisted branches, light-colored sapwood
dish heart, employed for carpentry and general con-

short distance above the estuary of the Sanariapo is the
narrow island of El Ratén. This heavily-wooded island
gnificant in that it coincides with the northern limit, at
t in the upper Orinoco, of the genus Hevea, represented
WO es—H. Benthamiana and H. pauciflora. The
n dense forest exposed to seasonal floods and
y close to the river banks. It attains a height of up to go

1 yields a high grade of rubber. The other species,
n locally as “caucho morichalero” or “c. colombiano,”
maller ‘tree, less abundant and commonly found in
mid, fairly oﬁjen areas beyond the reach of floods. Its
ly smooth, light gray bark yiclds a latex of inferior

ty. Other trees typical of this forest are: Tvattinickia
Jia, a small tree with irregularly-shaped crown,
flowers in terminal panicles, whose wood has

its vernacular name fr _ : . small reg
-’11.-;;;2,;:1‘::}1? _.n‘zfn.,_“m.sm_ rhc”_fiat, semi-rounded £ a spicy o v, Iryanthera Hostmanmii; Tapirira guianensis;
Maprounea guianensis; Apeiba Tibourbou; Inga Thib Himatanthus articulata, a lactiferous tree. up to 6o et

ana; Parkia discolor, up to 30 feet tall. with moderately flat
crown, a short, twisted trunk and pendent clusteréd;‘fr i i
Ormosia dasy carpa; Tovomita Spruceana var obtusa; D I
qumu _!-.":m.ru{;r.{wf atteniaty; Prorif;?r; ferrz;gz'n
Ir}:-_-t:1.;;?];iff'.]:.‘,;f:tl-“uh \\'}uFe sapwood, sharply defined fror
Comiion e ha ft;“_“"l‘d; Coumarouna poly phylla especiall
rest along the rapids of May es: Bombadl
COPSIS Sp.; a species of Coy; 1 o _\_pl}l"CS, Bam'b [”'
ST -ouma, with flexible twigs, the fruit
Ch contains a luscious, edible pulp; ,1.1'“]3“,35};;,7,; cris A

castrense, and an aquatic speci

£ d uatic species of P; .

SO ¢ ithe :
tree growing in midstream. Cﬂfﬂbnm}, a slen

usually found along the edge of the forest; Micrandra hetero-
phylla, with a straight, cylindrical trunk, and wide-spreading
crown of relatively few branches; Ficus Ernestiana; Myrtus
calophylla; Helicostylis tomentosa, at times up to 6o feet tall,
whose fairly smooth bark exudes a small quantity of creamy
white latex when cut; Sloanea sinemariensis; Duguetia quita-
rensis; and Protium trifoliatum, with a straight, round, slen-
der trunk and a narrow crown, the bark of which exudes
a whitish resin. '

Atabapo River, The villa

of San Fernando is situated

Immediately beyond this i E i S
reaching down t{)yfllc rﬂl::br F;})armn forest, and sometimes - on the right ban afﬁthEAmbapB River, opposite ;hcelftu-
3 +T, are open savannas, domi ary of the Guaviare, flowing through Colombia, and a short

rinoco. Until about
e?rincapal center for
forests to the south,

i'\ ”S:.I]Eld(]'" a speci =17 y ] } : dpi el AT
PR Pochya up to 6o feer in height, * distance above its confluence with t
y eylindrieal trunk, clear of = thirty years ago San nando was |

2 total height. Tn low patCh . the gathering Qmegubber in the
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along the Orinoco and Casiquiare, but with the decline of
the wild rubber industry the village, like the rest of
territory, lost its importance and reverted to an alm
deserted state. The forest in the immediate vicinity of
village has been cleared and supplanted by low; fairly
shrubby erowth of Tococa lancifolia, T. longisepala an
T. cuayanensis, Ouratea Spruceana, Clusia colummay
Miconia eugenioides, Palicourea obscurata and Rews
firmula. One of the unusual and among the tallest trees in
the high forest, periodically flooded and covering the tr:
angle berween the Atabapo and Orinoco rivers, is “jigua,®
species of Caryocar, up to 8o feet high, with a straig
cylindrical trunk, unbranched for more than two-thirds
total height. Its wood has a pale yellow sapwood and a thic}
deep purplish heart.

As one enters the .-\t:‘if'_m.p(s River there is a complete
change from the vegetation and general environment of t
Orinoco. While the waters of the main stream are turbi
the Atabapo is a black water river, although by transmi
light the color varies between blue and da?‘k brown. Un
th_c- hcm-ily forested, high banks of the main stream i:h
of the Atabapo are low, and almost thrnughout their enty
length, as far as the junction with the tributaries Guasaca
and Artacavi, are populated with fairly dense stands of “palo
de h.: ya,” Ambelania lara, almost to the exclusion of Oth.;";"
>pt-ic1_(t;s. [}hm lactiferous tree seldom exceeds zo feet in heiy hti;;'a
and 1ts white ible. 1i i : o
s Ix_:’slir;,ﬁfziz:;ih:g,.(J]rli:i.h‘rj-f\\rfi-:fl:lr “"{)(_;;i IS used' to a limited 'utl
black water rivers, The rge distinu-?tr-cmmcrmsnc trees of b
is the “morichito.” 4 Sptciﬁ of (,'w“c. Pifll‘n a]on‘g this river i
slender, white trunk, often a:l'chcddoa'?m”e”a, bl forz

d over the water. '

- . - » | I:I“
Yavita-Pimichin Forest. B I

‘ Y fn”n\\'inH the emi
g X L stream Temi
itflf_dl I"u\_hnura Wwe reached the tiny village of Yavita ,}-‘I‘?}?‘ll
l\‘ hich point an ancient path leads for about 1o miles tl{ h ;
oity forest to Pimichin, I jke those of the Atab oy Pl
waters of the Temi are bl sl

- il(.'li hut the i _ {

P ; 1 ve B
s denser, more varied and 3, to 45 fce%e;?gl?nllnn geenanmll;
: 3 - Interesting

No.g1
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trees collected along the Temi include Vatairea guianensis,

feet tall, with conspicuous inflorescence in terminal
5, and whose wood has a fetid odor when .fr.esh; a
of Licania, with mottled brown fruit containing an
Ouratea Williamsii and O. venezuelensis, Parkia
sia moschata, Clusia Planchoniana, Moronobea
ich rough, scaly bark, exuding a yellowish resin,
lack with age, which is used by the .[udlans for
ing canoes; Senefeldera inclinata, with fairly smooth
and white wood; and Virola calophylla, with slender,
ole and erect branches. The commonest palms are

rge, appressed, winged seeds: “nina,” Humziria
axg sﬂblzgiﬁh‘s; with one-seeded, bluish to almost
neaining a_fairly sweet, edible pul "1:“,‘5
“pendarito sabanero,” Zschokkea microcarpa, a s act-
'fgfc:lus. tree with white flowers and deep red, globular fruit.
The terrain from Yavita to Pimichin is moderately flat
and almost entirely covered with dense rain forest of uniform
stature, averaging so feet. Among the commonest trees
forming the upper story are: “yahuana,” Eperua leucantha,
upwards of 70 feet high, with white sapwood and a sharply
defined reddish heart, use e construction of bridges;
and “yevaro,” E, pu ‘ IEIEpINaE
crown and its durable wood also
struction. In low, periodical
river bank, we find na.
small crown, long, cylind
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batk yields, when tapped, a yellowish latex of inferior g
ity for rubber. Other trees forming the upper canofy |
Pourouma sp., Himatanthus phagedaenica, {"8’"'_ aiba,

chysia sp., Xylopia frutescens var. ferruginea, M
anomala, Simaruba amara var. opaca, Carpotroche aniaz
Erisma floribunda, Virola surinmnensis, Iryanthera H
mannii and Alding latifolia.

The understory is likewise dense, consisting of a ‘wi
variety of trees, but nowhere do we find any preponderan
of one particular species. Principal of these are: Owrat
Spruceana, Isertia verrucosa, Miconia lepidota, Alchos
colummaris, Macrosamanea leucophylla, Aparisthmiunt e
atent, Pagamea plicata, Picrammia tristameing, Loreya
Palicourea nigricans and Protium Aracouchili.

Of the palms, the one most frequently encountered in well
sheltered sites is “mabi,” Iriarzea serigera, up to 15 or 2
high, with slender trunk, armed with numerous fine bl
spines, :mld used by the Indians for making blow 'i-pes‘
o homid s e i eoplinn g
Ul enncs toisteh an etens that it forms stands
“I}EH_ I_L .ju_‘ Not only are the leaves of value as t
< CC 0T £ o 1 - . VAR
i hul{ r{l-:::C'-‘1{1;'\“,%12-,11:;?1{: -]llisc-d in the manufacture of
e e .I)ilﬂll{-\‘u\r ¥ :}v‘u b:\,'l.thc Indians for thate
another species of -fi,t’r,’f)ﬁ}eﬁr‘!}{: Il;ﬁlgln of the forest we
with clusters of reddish 1.‘:- i l[._h - plchras S{llaller fa

tit, but of no economic value,

of Pimichin, now a solitary,
consisting in the mﬁﬁxﬁl
Drepanocarpus inunda-'
gans; Coccoloba guianen

In the immediate vieinity
dqfsr?&ml Indian hut, the forest is low
of straggly rrees and shrubs -H”-(-‘} “
tus, Clusia reducta. Mata ._,;,:; f.’;"ft >
and Owratea Spruceang = d

Guainia River. From pi:
hours by canoe e;—, ‘l rom Pimichin one can travel in a fe o
Baniba | 1" = SOWN a narrow Stream to M ok

aniba Indian village on the left bank of 4 él;l'()a, pri.nclpi_ﬂ

' 1e Uainia R.i L

A fruit tree com

monly pl'mt‘-

TR > Y Planted ; itati Jout
BRI !aCttl'erm_Ls 1ear habltatmns througl‘lout!' 'ﬂ

S TR “temare,” T .
medium s S ) s Latcuma T :
1 stature, whose ovoid, one-seeded C:;:;?w ?mfrf:‘, o
i » YELO ruit con-
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i
tains an edible pulp of agreeable taste. Also, the tall, slender

o” palm, Guilielma gasipaes, is frequently planted
an ornamental and for its edible, nutritive fruit, as is the
a de Para,” Euterpe oleracea.
] banks of the Guainfa, for its entire length from the
lombian border to its junction with the Casiquiare, are
h high rain forest. Conspicuous elements of this
: Diplotropis nitida, 70 or more feet in height;
oua,” Campsiandra laurifolia, a straggly tree with a broad
vn usually overhanging the water, and characteristic of
y sites; Pagamea plicata; Ferdinandusa guainiae; Ouratea
Jeherrima, with white, highly fragrant flowers, and a thick
lored sapwood, sharply demarcated from the darker
s0od; Parkia igneiflora, with deep yellow flowers, and

P discolor; Epenm lewcantha; Caraipa faveolata; Buchenavia

: lens; Caryocar glabrum; Genipa wneriana; Hevea
minor; Macrolobium flexuosum molle; Hymenolobium
alatum, known as “anzuelito”—little fish-hook—alluding to
its recurved seed; Mollia tomentosa; a species of Panopsis;
and Ormosia nobilis.

In the closed forest beyond reach of seasonal floods the
most distinctive element is the “piasaba™ or “chiquechique”
palm, referred to above. It is found in greater abundance in
‘the Guainfa basin than elsewhere in the Amazonas Territory,
and often forms extensive stands, “chiquechiqueales.” It
attains a height of 22 to 3o feet, with leaves measuring up
to 12 feet. The upper part of the trunk is usually clothed
with a dense mass of long, dark brown fiber—remnants of
old leaf stalks. This is cut and baled for export, mainly
through Manaos, and in normal years constitutes the only
forest product exploited in this region. This palm is limited
in its distribution to the black water areas, and is most
abundant along the Guainia, upper Rio Negro, lower Casi-
3uiare and their affluents. Another characteristic palm of the

ry-land forest is “temiche,” Manicaria saccifera, notable
for the size of its trunk and length of the leaves, up to 25
feet, and attains its best development in humid, well-shaded
areas.
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The forest of the tierra firme mergesil:lto .patc'he's:r _
savannas, well beyond the reach of pCI_'IO_d.l.Cal- mun 5
and covered with low trees and scrubby growth, represent
by Pagwmea guianensis and P. hirsuta, Macairea sty
species of Poicilandra, Clerodendron Thomsonae,
pus, Coccoloba excelsa var. glabra, Mimosa Andreana,
Spruceana, Retiniphyllum pilosum and Myrmidone
spermia. _
Victorino, an Indian village on the border of Colo
is notable for its salubrious climate and fréeedom from
quitoes and other insect pests. The forest here is simi
its general aspects to that around Maroa, although
trees were encountered in flower or in fruit, materia
which had not been gathered previously. Among these w
Ouratea venezuelensis, a small to medium-sized tree.
long, murﬁ twisted limbs; Ocotea guianensis, its leaves
oreen on t o A el : K{
feaths Rymiz wecioi, Fomronos Bl
neatl; Ryania speciosa; Heterostemon canliflorus, comm
in flood-free forest; Qualea macropetala; Pourouni tome
tosa, with dark purplish fruit, containing a }uic. and hig
agreeable pulp; Quiina lomgifolia, with a hem‘vyhar& Wi
me”-’f’<'-’{'£'i,-r wmnazonica, with striliailt round 's:lend
;‘:S %mi\'“{h bark; Miconia phmim*r;.-'fa.‘ its rcdéish frlflll::
g “ark brown at maturity. in lone. o
“Cupana” a species of Hrr:ftf;\';;j.:” z‘-lx-?%cg;nflcn]t racemes; a
Indians of this region for s S(.‘f:‘d\' r}'- v cu tivated b}’ th
propertics. S S, reputed to have medici
During the rainv e K ) (
Miguel, a small St “_“_]PI.FLII -asiquiare by way of
are flanked by standg of -I} lack water. Its banks in pa
A??Ib{.’fﬁﬁfa} C-hi”."K‘E(.‘I‘iSI-i(. ‘[]’(I,'_ h!)ff.-“")()dﬁd I;Palo de bO'
seasonally-flooded forest i the Atabapu. Elsewhere -

“reventillo,” Amanoa cupatensis, with long,. arcu-
os; “coco de mono,” Lecythis sp., with dehiscent,
fruit; “huacapt,” Diplotropis nitida, its trunk often
ed at the base, has a hard, dark-colored wood, used
ction of houses; “arepillo,” Arthrosamaneca mar-
araipa faveolata, usually found in clearings in high
Covonita Spruceana var. obtusa, with many erect
ficial roots; and Macrolobium flexuosum molle, bear-
e common name “arepillo” in allusion to its flatrened,
5
spending several days exploring the cafio San Miguel
d by canoe down the Guainia, making frequent
to collect in the high forest along both banks. Two
later we reached the mouth of the Casiquiare, which
o be about equal in width to the Guainfa. From
onfluence of the Guainia and Casiquiare the river is
as Rio Negro. We continued downstream for a few
~until we reached San Carlos, largest and principal
¢ in this area.

San Carlos - Cocuy - Lower Casiquiare Region. The
- most distinctive tree in the public square of San Carlos is the
“Juvia,” Bertholletia excelsa, tall and stately, with a dense
crown, and of prime importance in the Brazilian Amazon
for its seeds, the Brazil-nuts of commerce. The species is said
to be common in the forests of the upper Orinoco, above the
estuary of the Padamo. in

Spruce, in his account of observa-
tions on the Amazon and Andes, mentions the difficulty
‘Humboldt and Bonpland experienced in securing the flowers
of this tree, for which they offered an ounce of gold.

In the immediate vicinity of the village the forest has been
cleared for the planting of manioc, Manibot, souhrce of atfl:;
e _ COMDOsE Lol staple food of the natives. Because of its great height
et et s 17 oy e e SR Sl croun, the ot consplcuous e nthe Nigh forest
nata, with soft ftx}m:aifwrlr}”-l‘; ¢ of these are Ourateq ;t;u :inal’ﬁa”_anby 5& Ifk"d S“: Iﬁmngn;iswgm‘l;ygﬁ
Manilkara sp., yielding |, MOst black when ripe, “bala ldmpPl-n'g all othep Bt 48 msfogree; ke
years; Clusia Plancy 5. > v Iscous latex, exploited in former’ golden l::fowq undcrnﬁ 2l q’ﬁh HEESes ﬂ'ﬂlf‘l‘g‘ t e?gP stor

Hana, a small epiphytic tree; Psychotria include “temara montafiero,” Ecclinusa sp.; “guaco,” whi
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From Solano we returned down the C‘as:q_mar-g_,-_
continued up the Guainfa to Maroa, along .th; :
Pimichin, and afterwards overland through the for t
Yavita, The large collections assembled at the various @
ters on the outward journey had to be repacked and § |
in canoes down the Atabapo to San Fer.nando, thence
the Orinoco to Sanaripao, at which point they were |
ferred to a truck for shipment overland to Puerto Ayacu

April we left Puerto Ayacucho and proceeded in canoe
along the Orinoco, for the purpose of studying the fore
along the main stream south of San Fernando de Atabap )
Our first collecting center was the delta of the Ventuari, -
formed by a large number of small, heavily-wooded islands
and a series of dangerous channels, difficult to negotiate.
Among the taller trees observed in the forest at this point
were: Vitex compressa, up to go feet high, with few stout
limbs, a trunk 3 feet in diameter and tall, thick buttresses; a
species of Gustaviz, usually in flood-free areas; Alibertia
obidensis, known as “caruto” or “saranda,” with dense, ir-
regular crown; Cordia seabrida, its white flowers in terminal
racemes; Heterostemon mimosoides: and A Ichornea discolor,
The understory consists of such small trees as Lindackeria
faftrf;;{m, with [hi}:l. ruughI bark and white flowers; 2 species
O morea, with cone-shape ! n: 7 o
branches Rl.llpl\' armed \:?rFI)‘.C(Lh‘:l?}“ n" R.:T??:ffm ag‘mam, _ns
Ny PHATP spines, in pairs; while
al(rng.rhc edge of the water one finds an occasional “palo de
hn'\_'_ﬂ‘. . Amf:ﬂm;m._ \\-‘nndy \-_inr_cs are especially abundant inr
these islands, particularly Distictis Quianensis, witl il
pod; Clitoria javitensis, wyith stiff, dark green fe i Iai long o
fi‘fle Rt?t-‘f#f-’z"h‘a; and Cra nocarpus Marti;, VS R .
nunuing for rwo davs ] .
B e o halt;ii*:_:\1 :i:Il]onﬂ%) ;11: ré\;er ;-e reached San I_.
riparian forest here js low and often sTran 1 emanqo:_ The ;
Vismia guianensis, with rough K e. tagely, consisting of A
e DX exuding a reddish resin: |

Zygia maequalis, y :

70 TP X0IAS or 18 feet i . -
crown of .,-.-L-rhanging bmnt‘he;;- ect hxg!}, with a closed
?

‘53’3.?8-‘01055: sericea; a

!
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h a slender, round
thatum, with thin,

height, with a crowr
in erect spikes;
tree :hrou'ghe'ut--. ;
small stands of 5 to
but attaining its
the edge of the sea:
half mile or mot

A short distar
fairly large extensior
the water, else
belts of riparian
savannas varies fr
are open and ¢
dominated by the
ticular tree, espec
be covered with ¢
find such small trees
gquianensis, Remzpf@
tostemon, Qualea ¢y
sylvestris, Isertia rost
Shrubs mixed 1
Hirtella racenn
Rourea glabra,
Protium guianense.

Vochysia ferruginea, among

Natural canal
by way of th
tion is about 1,
the confluence, af
I OCky Pasgage. )
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Tywo weeks were spent at Tamatama, 2 small settlement on
a slight slope on the right bank of the Orinoco. Back of this
village there is a small coffee plantation, surrounded by a
fairly open growth of low or medium-sized trees, repre-
sented by Bellucia grossularicides, Alchornea orinocensis,
f"}‘ur_:'m';_"f;-‘.:'i':_-'ll_{fi;.-'fz,?.r.r, Mabea .\Wh.‘t“.‘i‘.ﬂ.h‘ﬁ, ‘HECOH.I?J macro-
phylla, Cassia multijuga, Neea tristis and ( “asearia brasiliensis.
This merges gradually into rolling terrain, clear of seasonal
foods, and covered with a dense forest of tall trees, many of:
them esteemed for their hard wood. Among these we find
“igua,” Caryocar glabrum, up to 70 feet in height, with
flexible twigs and a light-colored wood; “laurel de tierra
firme,” Acrodiclidium pichury, 65 to 8o feet tall, with a small
crown of slender branches and its wood is utilized for makin
canoes; “trompillo,” Guarea cuspidata, 50 or 60 feet tall,
with a dense, irregular crown; _.’_i'}’?HJH){‘-OLTHJ Sp., up to 30
feet, with a yellow, globular fruit. In the perif_}di('ali'\.'-
flooded forest one of the dominant trees, and the most
important cconomically, is Hevea Benthayniana, although not
as ..'.':.:.'-".'n!'.m? as in thc middle Casiquiare region. ki
Uhe riparian forest consists of Henriettea Spruceana,

(;.'v'L";i-.'.-;)-I.-’".'f'f.-','l”;r',-' ."'.".‘U.fI‘--"h'l.-'-.’ri';!. !"!-a"ﬂ_\' :‘(Ji'pi“!h’ﬂfﬂ ﬂﬂd F ?’;IHN'-
!:'“,h‘ )I\.”,J_’.__”_ < I) g A = -‘
i Pt P, arria daiscolor, : sPECICS
A i 'md a .‘;P[LICE\ Of
Above HTIAT T - -1 1
. l..!i...?.l-T,,l {Il(‘ ()!!I'HIL'H 4ain .\pl‘{"&d& out to a

vidth with many sandbanks. an
S -;'.:r_\_\ o [:.'\d a L'h;l!]m‘],

ong which it was not
As we progressed we had

frequent views of Duid: ' '

e ( of Duida, an mmpressive massif that always

YCCITNICK O i avere ‘ron ] 1 i : . o

cem e covered, from midmornine until sunset. with

great cumulus clouds floating below Gre . i Feo)

iAo A Ing below its summit, From the

b apsiny }:,k shizpe, with escarpments facing southe
>t Aid a long slope inchning to the nor 3o

< (1€ % | K : ]l‘] ji ; :
ide scams are disclosed, whe e thg o

il S s reas elsewhere the
S, - S Lo ety 6o, The sh
Vs are in sharp contrast with

O1 the summit

Whe mountain
: arp ridges and broken
the flat or rounded curves
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Noiioa TROPICAL WOODS 33

Esmeralda. In his Notes of a Botanist on the Amazon and
Andes Spruce described Esmeralda as “a village of six houses
scattered round a square plaza.” Today no village exists, and
the site is totally uninhabited, except by nomadic Guaharibo
or Maquiritare Indians who make occasional trips during
the dry months in search of food. A short distance from
the Orinoco and back of the site where the settlement once
stood there is a low, semi-circular ridge of granite blocks,
cutting off a small, open savanna flanking the river from a
larger savanna extending to the foor of Duida on the west
and the mountains of Padimo and Guapo to the east. The
most conspicuous element in this meadow-land is the
“moriche”  palm, Mayritia, forming long, narrow stands,
“moricheales,” concentrated along the banks of stagnant
pools and slow-flowing streams. The small savanna around
the site of Esmeralda is covered with a coarse, dense grass,
dried up by the heat, mixed with Cyperus Luzulae and C.
diffusus var, wmbrosus, Homolepis atyrensis, Smilax spinost,
Desnrodiun barbatum and Phaseolus linearis. The rocky
ridge, already mentioned, is Populntcd with a species of
Byrsonima, a small shrub with a much-twisted trunk;
Grimaldia orinocensis, Pitcairnia patentifiora, Bulbostylis
junciformis, Tococa nitens, Xylopia aromatica, a tree at imes
30 feet high; Perana galioides; a species of Miconia; a shrub,
Zanthoxylum, with small reddish _ﬂnwcrs-. Matayba fallax, a
shrub about 6 feet high and with round, pinkish fruit;;
Vismia dealbata, a small tree or tall shrub yielding a yellow-
ish brown resin; Protium Aracouchili and P. guianense, both
_gmall trees exuding from their bark a translucent, fragrant
oleo-resin. !

Scattered through the large savanna we find isolated stands
of gallery forest, usually' conccr}tr:}b‘ed alo_ng thf: banks o'f
large lagoons. These consist of Tapirira guianensis; Byrsoni-
ma sp.; Quiina longifolia, a sma'll tree with _vc_allow flowers
and coriaceous leaves; Apoucouita hymenaefolia, a medium-
sized tree with a fairly round trunk, often bent; A_n:-sowfms
paniculata, a tall shrub with white flowers; an unldent].ﬁcd
species of Albizzia; Zy gia inaequalis, of small stature, with a
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much twisted trunk; and Macrolobium flexuosum, up to 25 :
feet tall, with a flat crown. |
The banks of the Orinoco at Esmeralda are low and cov-
ered in parts with a narrow belt of stlfaggl:\' trees, €|S€Wher§ﬁ A
the forest is tall and dense. Prominent in this riparian growth
are: Pterocarpus Robrii, 60 to 70 feet high, with a leaf
crown and a bark exuding an abundance of reddish resin,
whence the common name “sangre de drago;” a species Of
Jacaranda, its lower limbs often arcuate; Amaioua guianensis,
with a heavy, light brown wood; Dializm guineense, 40 to 50
feet in height, whose trunk is slender and cylindrical;
Lophanthera longifolia, a small tree with an open, round
crown; Ouratea thyrsoidea, with a thin, pale yellow sap-
wood and deep pinkish heartwood; Duroia Sprucei, of small
or medium stature and much twisted branches; Humriria
fleribunda var. laurina, a tree 12 to 15 feet tall; C,fmf,g-.po_
phyllum pungens, a small, stunted tree or shrub, usually with

a flat crown; and Pagamnen coriacea, a shrub up to 10 feet in
| - .
height,

Upper Casiquiare. From Esmeralda we continued down
10 ()r'._nm-u. thence followed the Casiquiare. At its bifurca-
tion with the Orinoco the canal has a width of about 750
below the entrance there is a
channel narrows down to about 150 feet,
I!I\ -ll-i,T'lIn'"- are high, perpendicular, hrm'ii_\' forested and typical
of White water areas, Conspicuous trees in the flood forest
flanking the entrance are: “pilén,” Andira retusa, about <o

feet in heighe, Loy flat crown of stout i»ranchés;

LIUanensts. o 1 statur : 1
o d o l'w;t:!}.lal;]"?t.g!r;t_uut and .\'.'u'h wh:Fc
s, Ysia ferrugineq, up to 6o feet in
height; “temare rebalsero,” g Sapotaceous tree constituti
the most characteristic element of this forest “"-i.['h"] [l '”.‘%

crown Of stout branches; a species of Lc;w,-.r.h;‘q u' :m‘(“
feet, with a straight, cylindrical rrunk clear ‘n.f‘ ]irI:]h‘nfm
more than two-thirds the total height: 5 Species of '/:3 54
: -.'IH:’IH starure, its !ung branches hm-'(-rhnnuinrr the “':rgm,
\-ordu scabrida, its globular, pale green fruirhin:c]ustcr@‘. 1::1:11

I

i
T

feer, but almost immediately

sharp turn and the

with a fairly
l’!i.'.?."r.—;;_.ﬂ z
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a species of Vitex, distinguished by its blue flowers in
terminal panicles.

Humboldt estimated the length of this natural canal to be
180 miles, while Hamilton Rice computed it at 227 miles.
Almost throughout its entire length tl}&‘ Casiquiare flows
through flat, densely wooded area and is fed by four large
rivers—the Paciba, Paméni, Siapa and Paciméni—and many
small streams, mostly with black water. At many pomtls
along its course slabs of rocks, /ajas, jut into the channel,
often striking each other from opposite banks, forming nar-
rows with fords above and below. In some parts the river
bed is strewn with rocks, forming ragids difficult to ncfgo}t:—
ate, especially from January to March. At the height }? tte
we;: season the canal is dl:qf) enﬂu%h fg; rlxal;:g: izund(;eei{ ig

ire length from the oco _
;ig?ebi?negx?;qu%mhs the water in parts 1s so shallow
that la;ge canoes can scarcely pass through. R )
i erestmg' ing tree observed along the high river

i "in April-May, due to its masses of lavender-
amli cod liru;‘;,s :sn Tafr’alea casiquiarensis. It has a moderately
oy lindrical trunk 20 to 25 inches in diameter,
ronsd cm"”_’l*;}'d wood. A day and a half after leaving
sl q- eached the small Indian village of Cag;hualfa,
Tamg aten it sicrure sque spots of the canal. About 30
;E:rsOf t(l,a:;t :::itﬂ?el most imcgc;rtant cen:;r for ;h;:{ ﬂaﬁigff
of Hemer bl gt % aq:! ltairnicarilt \353 noted for the
AJt:l.lougkmabim-aqi?;};igmoiPE‘ﬁmnm slabs of rock, which
Indg_n | iae en hidden among low trees abqut half a mile
oo Stf:lh rivs:r A short distance above the village, clos'{zb tg
ihr‘:Teft Eahk, stand two large rocks, riven apart as describe

' by Spruce. ) .

an;lnd:::’;lryym]; forest back of Tamatama there 1:h : I:lest

e f trees, mostly of medium size. {\-moqgh s

cout a s, 0 0 0 5 8
y W . 5 } ! 0 {

s = Whld; .};?lﬁl:bf:?: g us?ﬂllgi?s of Heterostemon,

?.,‘ii‘ﬁmr’fﬁk and small crown; Patrisia monsoana,
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ExpraxaTion oF FIGURES
1. Trunk of Hevea Benthamiana M. Arg.; El Porv
4 uiare. ; ) N
10\:.8 ; I('"Ilabig attached to the trunk of Ch}quech;gqe- palm
(Leopoldinia Piassaba Wallace); Maroa, Rio Guainia. {
3. The lower Casiquiare, at Solano, ) : m
4. The Orinoco River above the blfurcatlong |
Casiquiare canal, with Duida range in the b_ackgroun H i
5. Savanna of Esmeralda and Orinoco River, as seen from
site where village once stood. '
6. The entrance into the Casiquiare canal as seen from the
Orinoco, below Tamatama,

A NEW SPECIES OF COUMA FROM COLOMBIA
By Josern MoxacHNG
New York Botanical Garden

When the late Prof. S. J. Record discovered the Cow Tree
in Guatemala in 1926, which was in the same year described
as Couma guatemalensis by P Standley in Tropical
Woods, attention was focused by North American botanists
on this valuable laticiferous tree. Yet Cowma in the state of
Bahia had been noticed by a naturalist in 1587, as seen by
Gabriel Soares de Sousa’s “Trarado Descripti\-*n do Brasil,”
and had from time immemorial been high!y prized by the
aborigines of South America,

Recent extensive field investigations under the auspices of
the Chicle Development Cmnpany have been of incalculable
aid in ciﬁrif}'ing the distribution and taxonomy of Cowma,
It was through this generous assistance that the author of
the present article was placed in a position to revise the
genus (Lloydia 6: 220-247. 1943. Also supplement, Lloydia
9: 203-300. 1946). Study showed that the C. guatemalensis
of Guatemala and British Honduras j
widely distributed C, macrocarpa, whi

anama south to the Amazon. Th
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prise five species, and extensive explorations did not di

any _addmon.al species. It began topappcar as thoughd:islidfl::
existing species of Cuma had been discovered and no novelry
in the genus was to b? expected. However, the little-known
area of eastern Meta in Colombia, drained by the Vichada,
Tuparo,_ and Tomo Rivers, had not been open for explora-
tion until lately, because of the hostility of the Indians who
protect_ed the Couma trees for their fruits which they value
very hlghlgr. Before operations in the Vichada River area
were abandoned a botanical specimen representing the trees
which are reported seen in large stands along these rivers
was obtained for study. Unfortunately, the material is sterile,
but it is all that can possibly be expected for a long time to
come, at least from the original collector. Inasmuch as the
genus can be recognized unmistakably even from its foliage,
and comprises merely five hitherto published species, each
of which is rather easily distinguisha le, it is not a difficult
matter to present diagnostic characters for the new species
of Couma described below.

Couma multinervis Monachino, sp. nov. Arbor, ramulis
uberulis; foliis ternate verticillatis; laminis ellipticis, ad
apicem angustatis acuminatisque, ad basin valde flngustatis
subsessilibusque, 15-22 Cm. ongis, 3-7 cn. latis, sqqus
puberulis; venis secundariis utroque 20-24, venis teruiariis
manifestatis, reticulo non uniform.

Tall tree, the branchlets triangular, more slender than
those of C. macrocarpd, closely puberulent with short
spreading  hairs; leaves ternately verticillate, the blades
P arcaceous, elliptic, narrowed and bluntly acuminate at
apex, greatly narrowed and subsessile or sessile at base, about
r.Erice as long as broad, 15-22 ¢m. long, 3-7 cm. broad, c.lgse_!g
pu.bcrule_nt with short erect hairs beneath and on midri
above, the secondaries ( rincipal lateral nerves) 20-24 pairs,
the tertiaries manifest, the reticulation not uniform; flowers
and fruits not seen. Type: Pacheco 5. . (Krukoff Herb.
12879), Laguna Casanare, Rio Vichada, Meta, Colombia;
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TasiLe 1
Torar Exrracrives or Quesracio Woobp
EXTRACTION EXTRACTIVES,
SOLVENT PERIOD, HR. Yo
95% ethanol 9 33.58 32.44
Benzene 6 0.09 0.0§
9554 ethanol 15 0.69 0.74
Water (boiling) 20 3.27 4.78
Toral 3763 38.01

Sample (IT), afrer successive extractions in a large-type
Soxhlet extractor with ethanol, benzene, and ethanol. was
air dried, milled, and screened to g0-60 mesh. Evidently, in
this case, the extractions were less effective than with the
small Soxhlet because, even after an extraction period of
several days, the residual wood still conrained 7.0%, water-
soluble extractives, and 0.6%, acetone-soluble extractives.
Correction was made for these additional extractives in com-
puting the percentages of alpha-cellulose and hemicelluloses
on the basis of “extractive-free” wood. Lignin determina-
tions, however, were always made on wood that had been
completely extracred. '

I'he Klason lignin content was found to be 23.7% (using
72% sulfuric acid) but the methoxyl content on this :lp‘:
peared to be quite low (18% ). Klason lignin determinations
were then repeated, using 68.9, 72.0, 73:6, and 77.9% sulfuric
acid. The respective lignin percentages were: 23.5, 23.9,
23.9, and 24.7; the methoxyl content of these fractions was
179, 18.0, 18,0, and 17.4%, respectively. The color of these
Klason lignins (with the exception of the one isolated with
7797 sulfuric acid) was atypical—it verged towards a red
or purplish brown, X

From the data obrained in these experiments, the methoxyl
content of quebracho wood lignin appeared to be consider-
ably lower than that found previously in most hardwood
lignins, the range of which is 20.5-21.5% methoxyl.® It was
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suggested that, if the extraction of the woodmeal had been
incomplete, some of the extractives might have been pre-
cipitated with and calculated as lignin, giving a Sspurious
result for the methoxyl content.

_ﬁ'cqordingly, the following experiment was made: Two
samples of extractive-free woodmeal (1 gram each) were
cach treated with 50 cc. 1% potassium hydroxide. These
wine-colored suspensions were allowed tostand at room tem-
perature for 48 hours and then filtered. Fach residue was

Wﬁhﬁdmwly with 250 cc. water, 50 cc. of 3% acetic

acid, and 500 cc. ‘water. The samples were dried at room
temperature for approximately 24 hours and a lignin derter-
mination was made, using 73.6% sulfuric acid. In either case
the lignin content found was 21.3% (computed on the basis
of wood extracted with neutral solvents). Apparently the
caustic had removed either lignin and/or extractives and
some polysaccharides, thus decreasing the percentage of

lignin found and the results are probably too low; no correc-
tion for material extracted by the alkali could be made.
The methoxyl content of this lignin had increased to 18.7%
(from 18.0%), supporting the belief that small amounts of
nonlignin extractives had been removed by the alkali.
In another experiment, a mixture of the Klason lignins

originally isolated (which averaged 18.0% methosyl) was

treated at room temperature for 44 hours with an aqueous
solution of potassium carbonate, The brown suspension was
filtered by suction and the légmn residue washed thoroughly
with water, acetic acid, and water until the washings were
neutral. The dried residue contined 18.2% methoxyl, _l!ldl-:
cating that no great change in the residue had been Ca'{st;d
by the alkaline extraction, despite the fact that a part of the

original Klason hgnmh““'ss"]"“d TR NN
not proved) thatg;fhmuhoﬂason ign nz;z:ivir zr;.sy.ﬂngy
groups than are the more common hardwood lignins

Because some lignin was probably removed by the affatt
treatment of the woodmeal, the | tag

of ligin found
in the experiment, in ?hlﬁh 'l:l'leWGOd was pre-extracte
with potassium hydroxide, was presut

!

bly too low. Fur-
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thermore, a correction for material extracted by the alkali
could not be made. In the summative analysis which follows,
the highest lignin value with the highest methoxyl content
(obtained on the original woodmeal extracted only with
neutral solvents) was used in making the summation.

‘The summation obtained for quebracho wood on the total
extractive-free ovendry basis is given in Table II.

TasLe 11
SUMMATIVE ANALYSIS 0F ExtrAcTIVE-FREE QUEBRACHO
Woon
2Rl i L Y,
Ash et b St | OMTS
Lignin MIBEILEA L 0L o S A PN 239
Methoxvl in lignin, 18.0
Alpha-( ellulose Gt BTN R, 1| LI 7 <
Hemicelluloses 25.9
Acetyl L. o TN L 1.6
Total 9745

['he hemicelluloses. when hydrolyzed by means of dilute
ruric acid, followed by neutralization with barium ecar-
ate, filtration, conecentration iz vacuo. treatment with
I, refiltration, evaporation and crystallization from
te acid, gave appreciable amounts of xylose, which

: tified by conversion into the characteristic. silky,
ne domethyl acetal dibenzylidene derivative, melting
C.# Qualitative tests for uronic acids were pusiri\-'(:.

£ IS ev ident that, when extractives have once been re-
moved, the compoesition of quebracho wood (with the
exception of the methoxyl in the lignin and the acety] value)
resembles that of other hardwoods. Like the wood of other
angiosperms, it is rich in xylans. Whether or not :
Klason lignin is contaminated with small
cxtraneons materials that cannot be con
whether it :wmall'\_‘ contains less metho
mon hardwoods, cannot be decided at

quebracho
amounts of
1plcreiy extracted, or
xyl than do the com-
present.

i =

e e

—pa—
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Klason lignin was determined in accordance with the
TAPPI Standard T 13 m ( excepting that varying strengths
of acid were used); the methoxyl content of the lignin was
determined by TAPPI Standard T 2 m. Hemicelluloses and
alpha-cellulose were determined by the methods of Wise,
MUI‘P‘?’. and D’Addieco.5 Freudenberg and Harder's
method?® was used in the determination of the percentage of
acetyl.

_ Summary
Extractives were determined in a sample of quebracho

wood; the total extrancous materials was about 37%. The
extractive-free wood residue was subjected to a summative

analysis (lignin, rilpha—'—.cellulose, hemicelluloses, acetyl, and

ash). Analytically the wood resembles the common hard-
woods, except in two respects: (1) the methoxyl content of
the lignin was lower than that ordinarily found in the wood
of angiosperms of the United States and Europe, and (z)
the aceryl content was also atypically low. Xylose (wood
sugar) could be isolated in quantity from the hemicelluloses
of the wood. )
Acknowledgment is made to Mr. Lawrence Bublitz who
made the methoxyl and acetyl determinations on our samples
and to Messrs. James '_H.'lggins and Wﬂ!wm Martin who
made the tests for uronic acids in the hemicelluloses and the
dimethy! acetal dibenzylidene derivative of xylose.

LiteraTure Crrep

. Belani, E, Osterr. Chem-Z1g, 40: 391-4 (1937).
" Breddy, L. J., and Jones, J. Ko N. J. Chem. Soc. (London) 1945,

7389, = §7 b G i )
; . <2 arder, M. Amn. 433: 230 (1923).
-: {‘{r::tﬂmEber%, th?dm H ous Com&onenrs of Wood. In Wise,
“Woad C'h'emisn”: " p. 424. New York, Reinhold, 1944. o
<. Levi. C. Boll. Staz, spec. ind, carta e fibre tessili vegatali, 9: 42
( i . 4l i file
6.‘951?izillips, M. TheGaemuuK of ngnin In Wise, “Wood Chem-
istry,” p. 207. New York, Reinhold, 1944 kil
7. Virasoro, E. Anales asac. quim, argenting, 3 'Af“l’ A
% Wise, L E., Murphy, M, and D'Addieco, A. A Paper Trade ],
122, no. 2: 35-43 (Jan. 10, 1946).




P

46

TROPICAL WOODS

No. g1

ERRATA IN RECORD & HESS' TIMBERS OF THE
NEW WORLD

Part of these corrections were incorporated in the volumes
of the Second Printing. All will be corrected in the Third
Printing, expected late this summer.

PAGE COL. PAR. LINE CHANGE

8
19
’-'(l
57
()"

119
1709
'FH{}
180
100
249
310
3134
372
430
457
.‘,’;H

550

[T I |

[

O e T &

L & A t

T Y R .

L I R A L N

ST R

|

BRAZIL

9
8
1
1

O 00w O~

(R “ O

e

- s 00

TO READ
Hook, Hook.,
Ho00 Soo

Thrysodium
laxa.

41:45

(Gr.(;.)
Haploclathera
Costa Rica
§8I1-582
million
trifoliata

add:
chrysobin
Hemanadez
llL’L‘r
Retinophyllum
(Br.GG.)

P. Engelm.

Thyrsodium
laxa (Benth.) Muell. Arg.

Haploclathra

Ecuador

58:1-2

thousand

trifoliolata

v. castanho

chrysarobin

Hernandez

sorrel

Retiniphyllum
irH.)

P. angustifolia (Engelm.)

Gray i

1 & 2 ltalicize: Lista prelinunar de las plantas de

34
19
50

12

13
9
10

El Salvador

After line 12 add: Bol, 8. Escola Poly-
technica, Sao Paulo, 1932, 1

Coracao
Guao, 42, 44

Coracgio
Guao, 42, 45

ltalicize: Havetiopsis
Add: Huanacaxtle, 266

Add: Mogno, 374

Add: 182,
Add: Picrodendraceae, 426
Add: Picrodendron, 426
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PAGE COL. PAR, LINE CHANGE TO READ

6:8 2 - 31 Add: Psidium, 409

630 1 — 12 Add: 170,

635 1 — 23 Add: Tepecacao, 175

639 3 — 29 Delete: Yao, 26,27

640 1. T AEs Add: Yew, 26, 27 '

275 1 2 24 Move down between present line numbers
26 and 27 )

171 2 3and4 Transfer the two paragraphs in the middle

of column two (beginning with Commron
Names and Banara respectively) to be-
tween the last two lines of column one,
following paragraph beginning with Azara.

CURRENT LITERATURE

Liste complementaire-des arbres et arbustes des Petites
Antilles. By HENRI StenLE & MME. Su:snu&. Caﬂbbgan
Forester (Puerto Rico) 8: 2: g1-111; April 1947. (English,
pp. 112-117.)

“In a recent study, J. S. Beard, Conservator of Forests at
Trinidad and Tobago published in the Caflpbcan_Forestcr
(Vol. 5, No. 2, pp. 48-67, Jan. 1944) a provisional list _of the
trees and shrubs of the Lesser Antilles, from Anguilla to
Grenada. As that statement included the French Antilles and
as we have studied their flora and forests during 13 years, it
is of much interest to us. Between 1934 and 1946 it has been
possible for us to visit and collect specimens in nearly all of
the Lesser Antilles, including Er_l{glish and Dutch possessions
from St. Martin to Barbados. Too date all our collections,
comprising 7,000 specimens, have been studied not only by
us but confirmed or revised by the specialists in various
herbaria and museums of rhe botanic research centers in
Europe and America.

“These conditions enable us to make a worthy contribu-
tion to the provisional list published by Beard and to modify
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slightly the distribution table in his article.”—From English
translation.

El pino macho, Pinus caribaea, en las lomas de Trini-
dad, Cuba. By Auserro . Fors. Caribbean Forester 8:
2:125-120; April 1947. (English, pp. 130-133.)

I'he regional characteristics, forest types, and occurrence
of "p:'.'..- macho” (Pinus caribaea) are discused. Planting
projects for this and other species are mentioned brieﬂy.

The development of Swietenia mabagoni Jacq. on St.
Croix. By Frank H. Wapsworrn, Caribbean Forester 8:

21 161-162; April 1947. (Spanish, pp. 162-164.) '
“Dominican mahogany, although slow-growing, still must

be recognized as one of the best tree species for forest lands
1 the dry regions of the Caribbean Islands. It is rclatively
easy to :_-I\-'.;'.‘ul:\!‘-. and produces a wood almost unsurpassed

aiue.

_ By Jost CuUATRE-
: Reprint from Rev. Acad. Col. Cienc. Ex., Fis. y
at. (bogota) 7: 25 & 26t 47-52;5 4 figs., 1 platc.; Decem-

Notas a la flora de Colombia, IX.

CASAS. I\eDI

new are two species of Vismia, one of Matisia,
OSpermmm, four of Trianaeopiper, and two of
\ new genus, Phragmotheca, and species (P.
osa Cuatr.) are deseribed in the Bombacaceae.
Divagaciones sobre la flora de Colombia. By Her-
MANO Dasier, Caribbean Forester 8: 2: 145-53; April
1947 (English, pp. 153-160.) A
"‘i.r_-. menaca courbaril  (Algarrobo, American copal).—
[his tree with corpulent trunk and wide crown is found in
remperate and warm valleys from Mexico to Southern Brazil,
rrobo does not grow generally amidst dense chct'a-
i 1t chooses open not too humid sites, Its trunk may
in 2 meters in girth at the base and a height of 25 o}r
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even 3o meters. The flowers are large, white, or purplish
corymbs; the fruit is an indehiscent brown pod containing
several reddish seeds covered with a powdery substance
slightly sulphorous in color. The massive trunk of algarrobo
provides a timber used in construction and cabinet work.
Unfortunatclzr the wood splits easily, probably due to
abundance of resin and variations in the fibers. The specific
gravity of the wood is 0.95. The trunk and roots of this tree
exude a resin which accumulates in the soil and persists even
after cutting the trees.”

Species of Jatropha and Cassia are also discussed.

Notes on Venezuelan timbers.  Timber Development
Assoc. (London) Ref. No. 32, 1947. Pp. 4, mimeo.
The species (sometimes several) involved, brief descrip-
tions of the woods and their uses are given for some twenty-
one COmMMmon names.

The grasslands, savanna forests, and dry forests of
Brazil. By Euvcene F. Howrn. Caribbean Forester 8: 2:
135-138; A'pril 1947. (Spanish, pp. 138-142.)

“The grasslands (campos) of Brazil are the most extensive
in the world, and none, except possibly Africa, e.clual thqm
in the number of species of grasses. They are widely dis-
tributed and of many types from the pure grasslands (campo
limpo) of the plateau region of south-central Brazil which
grade into the ‘campo sujo’ (dirty campo) type, with scat-
tered shrubs, or in Mato Grosso, southern Goiaz, and west-
ern Minas Geraes, they merge into ‘campos cerrados’
(savanna forests) with low wide-topped trees. In southern
Rio Grande do Sul the prevailing type is ‘campo limpo,
which is a continuation oF the grassy plains of Uruguay.
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A vegetagio no municipio de Ithéus, Estado da Bahia_ L
By Hexrigue P. Vevoso. Reprints from Memidrias Insti- :

tuto Oswaldo Cruz (Rio de Janeiro) 44: 1946.
I—Estudo sinecolégico das reas de pesquisas sobre a febre

amarela silvestre realizado pelo S.EP.F.A. 44: 1: 13-103; 34 figs;
March 1946.

I1—Observago a ligeiras consideragdes acérca de espécies que
ocorrem na regiao. Chave analitica das espécies arboreas. 44: 8

2: 2:1-268; June 1o46.

II1—Caracterizacao da vegetacao pelo valor dos indices das
espécies. 44: 2: 323-391; June 1946.

—Chave analitica das especies arboreas. 44: 2: 269-293; June
1946,

The flora of the region is analyzed in this study, indices
and ecological types are selected, and the species generally
described and classified. An analytical key is given for the
tree species and collection numbers are listed.

Madeiras imunes ou muito resistentes ao cupim.

By Djaima GuiLHERME b ALmEA. Revista Florestal

(Rio de Janeiro) 5: 2: 13-23; 8 figs.; June 1946.

The test methods are given for determination of the resist-
ance of woods to atrack by cupins (primitive ants). A list

Ol st

pecies found to be resistant is appended.

Forest products from Latin America.
PeTERson. Jour, Forestr

\me By LyvauL E.
y (Washington, D. C.) 45: 6:

423-427; 1 fig,; June 1947,
] ]'u-ﬂ't_-'!‘c:at forest resources of the tropical Americas and
the difficulties of their exploitation are

discussed. General

he problem of the Uppcr
d('\-'tlnpmcnt 15 outlined,

recommendations are given and th
Parana River region

A new genus in the Chinese flora By Woon-Youne Caun
Sunyatsenia (Canton) 6: 3 & 4: 10z ; ‘ .

; P t 3 & 4 105-108; 2 s N -

ber 1946. e ﬁgs et
I'he new genus and its species Zemiz insi

¢t sp. nov, are described for the family L&!g‘unungm"r ;;}::m B
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“This tree attains a large size, grows rapi;lligr at least when
young, possesses ornamental foliage and inflorescence, be-

sides yielding a high-quality timber suitable for cabinet
making.”

Rubiaceous plants in the Chinese flora (1). By Foon-
Cuew How. Sunyatsenia 6: 3 & 4: 231-261; 4 figs.; 1 plate;
November 1946.

“This preliminary paper is confined to the tribe Naucleeae
of whichP 10 genera Phsllave been recognized for the whole
world. As the result of a critical examination of available
material, 7 genera, 30 species, and 1 variety of this tribe are
now recorded in China. Two extra-Chinese genera, Antho-
cephalus and Mitragyna, have been added our 'flor-a, and
five species and one variety are described as new.

The genera of Chinese woody plants. By Hio Kin-
Suen. Chung Hwa Book Co. (Shanghai) 1945. Pp. 244
This volume (Vol. I) consists mainly of a key for the

identification of the genera and species. (In Chinese.)

Mechanical and related properties of Chinese timbers.
L By Cuunc-Foy Y, Hwane Pux-CHEUNG, and CHEN
Cin-Ling, Tech, Rep. No. 28, Bu. Aeronautical Research
(Chengtu) 1946. Pp. 27. : |
The important mechanical and phﬁswal properties are
given for the principal timbers of southwestern China.

i N Indies.
The genus Podocarpus in the Netherlands
gy %Aoos -Wassc_ﬁan.PBl_umea (Leiden) 4: 3: 1-481; 4 figs.,
lates; 1941. . .
;E;::h sPec?es is dealt with in detail. Keys for sub-genera
and sections, and species are included.
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Four new species of Memecylon from east tl:op.tcal h
Africa. By J. P. M. Brenan. Kew Bul. No. 2: 89-96; 2 =

figs.; 1946. ]
One, M. Greenwayi Brenan, is a s;nall evergreen tree
common only on the rock slopes of Mlinga Peak.

Some ecological observations on a tropical forest type

in the Gold Coast. By A. Focair. Jour. Ecology 34: %

1: 88-106; 5 figs.; Fchruﬁry 1947
“The . . description has been confined to the forest

type studied in the Bobiri Forest Reserve, but forest of the |

same physiognomic formation and similar floristic composi'-_

tion covers a very great area of the Gold Coast. It passes’ "\
gradually, almost imperceptibly, into the “Evergreen For-' i

est, or ‘Rain Forest’ of Richards, in the south-west of the

colony and into a drier type of forest to the north and east. ™ '

The structure is indeed very close to that of the Rain Forest
proper and it is doubtful if a purely structural difference
could be drawn between them. There is a greater difference
between it and the drier type which has only two strata.
Floristically the type described is cxceptionﬁllv rich and
extremely mixed. Owing to the large numbers of unclassified
species the Enumeration Survey cannot be used as an indi-~
cation of the number of s:pcci"es met with throughout the

forest but on the two strips studied in detail, whose area is
only o.1 hectare, no fewer than 75 species occur in the tree
'imd shrub layers alone, and they bé]nn;{ to fifty-three genera
in twenty-three families. Of the emr:?gcnts and dominants
only Triplochiton scleroxylon K| Schum. and the Celtis
°PP: consutute any appreciable proportion of the whole, In
the understory Cleidion gabonicruon Baill, is here dominant,

but as mentioned above this is thought to be a local occur-
rence.”

i .
ARt ?ﬁmy species of plant life do not always occupy the area
 best suited to them. Many times artificial forests may be
,..‘,{.: created of trees that will grow in their man-made habitats
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L'exploitation forestiére au Congo Belge. ByF.Pecu.
Bul. Comptoir Vente Bois Congolais (Brussels) No. 10:
2-3; May 1947,
lmtatm!;’gzhould be organized through the use of more
powerful engines. Many-wheeled motor lorries and ower-
ful Diesel tractors equipped with tow-lines in addition,
would lower the cost of transport. This development, ren-
dered necessary by commercial exigencies, should be accom-
panied by a strengthening of bridges.—M. REcoro.

Les Toona’s ou Cédres batards. Arbes de reboisem_ent.
By Ave. CuevALIER. Rew. Bor. App. & d'Agr. Tropicale

~ (Paris) 24: 272, 273 & 274: 152-165; 1944.

%‘ author is of the opinion (as pointed out by Alphonse

olle in his Geographie botanique raisonmée) that

‘much better than in the spots where accident or nature puts

 them. This can be turned to advantage commc;rcn-a]ly, an
& importation of species often will leave behind their

T O s e e i Vg
ites so that the trees will prosper better than in

I::Ja:ﬁry of origin. The Toond’s, ¢ ed in French: Cedres
batards, Faux Ailantes, and Acajous de Chine (in Engh_sh...
Bastard Cedar, False Ailanthus, Mahogany of China) L
very remarkable as regards ability to b;c)c_:hmatc themselves
to’lqﬁgegriﬁ;ssu;‘;mmd ts charact thensuéclstym‘-f taien g
revision of the species p! eﬁeﬂtﬁd, he rapldity o

plantings discussed, and the propersies and uses of the woods
are given.—MAnY

Les Sapotacees a graines gleagmwsaes _'3:1. 1?“@?%
en culture. By é,tus. CEWAmER-Rsﬂ;z ;;ates,pfﬁg, o
Tropicale 23: 260,261 &202: 91795, L taceae with
'Thti)s?-is the beginning the DApORACHIs )

oily seeds, that may D€ S7H0 - o)

A monograph of Butyrospert




LiER. Rev. Bot, App. & d’Agr. Tropi

120-150; 3 plates; 1942. i

The history of the genus is reviewed
proposed. The resultant genus retains some

Botanical names of forest trees. By W..
Foresiry (Oxford) 20: 78-79; 1046.
The standard Forestry Commission name (i

given for twenty-eight important trees. The pre

according to International Rules are also

Fence and barrier plants in warm clim
Howes. Kew. Bul. No. 2: 51-87; 194
“A large number of plants, pro _mor
species, are used for hedges or fences in the wi
of the world. Some of these are nov ely
cultivation and are to be found,
wherever conditions are suited to th
pear ta be more or less peculiar to «
not yet become widely adopted as |
More than 130 species are S€

World timbers, Vol. II. Pub.
Assoc,, Ltd., (75 Cannon
Additional single

species Pine—Ponderosa, Po

Western White Pine,
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collected and sent to the Forest Products Laboratory for

determinations of physical characteristics and properties.
Material representing 41 of the species was also tested for
decay resistance, and the findings of this {ohasc of the work
are the subject of this report. A few of the species were
rested in Central America, but most of them were tested in
Wisconsin and Mississippi.®

MATERIAL AND TEST PROCEDURES
Tests in Central America

These tests were made in soil, using small stakes in order
to accelerate results, They were established at two places,
Barro Colorado Island, Canal Zone and Turrialba, Costa
Rica. Seven species collected in Costa Rica and Panama, and
three United States species included for comparison were
tested at both places. The latter consisted of Douglas-fir,
from virgin trees grown in western Oregon, several strains
of black locust, grown in the Northeastern United States,
and =‘-.1]itc oak, from large trees grown in North Carolina.
Five of the locust trees represented were of so-called yel-
low strains, the wood of which is generally rcgardcd as
1:_I.'..,'\.-.1'_Z'1.'.1!'|:L' than average i_iur;t'.aihry for the species. Wood

the six other trees appeared for the most part to be

fully a; decay resistant in these tests. It is not known how
typical the Douglas-fir and white oak wood was in this
.r{j“.i\l'\'f.

.\l-.m.—rs-.‘-.!_:ur the tests was sawed into small stakes. 6 inches
Ie_:ng‘ 1 inch wade, and % to % inch thick. 'I‘hickn‘vsa \f-irial-
tion In stakes of some of the tropical woods was \I'f'l’l.l\-‘ni i'\l le
because of the hardness of the wood and the ii111i£1rit'::1l‘ }i’
Im:a]l sawing equipment, The stakes were taken i;lu f: : U-
possible from three different radial positions in t} ‘Ul‘lr -
wood of each tree, namely, the outer {hird f.lf‘ the hclfrr:\{"g:fc_l

¢ Colle un numbers of tre eI I estung 1 the I Itcd
!} (l chon nur I s of tr €5 ‘\i!1‘]ﬂ'(] 1” 50
g n l - l. n

States may be obraine e

. e brained frnn‘ l}'tt' Divis y

p : i 1510n s 3

Madison. These numbers were assior of Forest ]-.\thnlugv_ , at

¢ ‘ 1ed by membe -
f e . ; : ) nbers SR rey
for the Latun American Forest Resources Project ot the SIS
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radius, the intermediate third, and the inner third. Stakes
for the Central American tests also were taken from the
sapwood of a few species, but not enough were included to
warrant consideration of the results,

The testing was done by setting the stakes in soil to a
depth of 3 inches. The stakes at Barro Colorado were ran-
domly distributed in seven different plots, two of which
were screened against termite attack. Those ar Turrialba
were randomly distributed in five plots, none of which were
screened, but which fortunately escaped much termite
attack.

The decay and termite damage was rated visually and by
using a knife to aid in determining the extent of softening.*
At the completion of the test, some of the Barro Colorado
stakes were sawed to uniform dimensions and estimates made
of the losses in specific gravity of the dry wood. These
estimates were based on the difference in specific gravity
between the wood below ground and the essentially sound
wood two to three inches above the ground line.

Tests in the United States
Tests in Soil

Two stake tests in soil were made in the United States, at
Saucier, Mississippi, and at Madison, Wisconsin. These con-
tained 35 woods }:'om Ecuador, three from Central America,
and the same three United States species already mentioned.
The stakes were 1 by ¥ bfy 6 inches. They were taken
where obtainable from the four radial positions, including
the sapwood, mentioned in connection with the Central

“The writers are indebted to the following persons for carrying out
the tests in Central America:

John A. Scholten, Forest Products Laboratory, for preparing and
labeling all the test stakes and for establishing the test at Turrialba.

Theodore J. Grant, Bureau of Plant Industry, Soils, and Agricul-
tural Engineering, for ascertaining and reporting the results of the
Turrialba test, and

James Zetek, Bureau of Entomol and Plant Quarantine, for estab-
lishing and reporting on the test at Barro Colorado.




of wood was

ance for sapwood, the remaining

heartwood. The radial depths arbi

wood are listed in the tabulation of rest

somewhat according to the diameter of th

Wood from each radial position was tested

each site. .
The test at Saucier was made in a rather sandy soil, 0

relatively low fertility, on a screened plot. T 1

Madison was made indoors, in large covered bins co

loam soil. Distilled water was added to the Madison so!

needed to make it cohere without being sticky when b

in the hand. The purpose of the indoor exposure was

insure decay throughout the winter months. The stakes

both tests were randomly distributed and set in the soil to

depth of 5 inches. y

: The gmounts of decay were measured by the 5

oss in dry weight of the stakes. Weighings for this purp '

were made before and after resting,gwit%s the wobfl % ried

to equilibrium weight in a special conditioning room main-

tained at 30 percent relative humidity and 80° F. '

Pure-culture Tests

Samples from the pieces of wood that furnished the stakes
were also tested against pure cultures of \v-oo'd-mttiﬁg fungi
An additional species from Central America (Quercus cope:
yensis) was also included in these tests. The test s ceime
were 1 py 1_by Yi-inch blocks, the shortest d.imensi%n-bé"nﬁ?'
in thc_ direction of the grain. Each test was made in tri Iicze
As with the stakes, the amounts of deca}f' were measu!;ed i
mgl_;;lcrcgmage loss in the dry weight of the wood :

¢ decay was carried out in 6- crest- 1
bottles of the French square ty m, ;g!‘:n:;;!t:f:gv-tfp

of nutrient medium consisting of 2.5 percent of Trgo o 4,
: c NMe

Vi
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Resurts oF TEsts v CENTRAL AMERICA

The relative resistance to decay and termites exhibited by
heartwood stakes of the different woods tested in soil at
Barro Colorado and at Turrialba is shown in Table 1. The
average rating in each case is \\'{:ighn?d according to the
relative area of wood on the trunk cross section rcprcsented
by the three heartwood zones samples (sce page 2). Thus
the weights where all three zones are rcprcscntcd were §, 3,
and 1, for the outer, intermediate, and center heartwoody
respectively, These weighted averages approach what might
be expected had the entire cross sectional area of heartwood
been tested.

I'he order of decay resistance indicated for the different
species was not altogether consistent. In view of this it
scemed best to consider the overall evidence simply by
averaging the four to five decay results listed for each sp'ecics.

: Ris L AL, B
Y - £ 1-Restins or Fio Tests or Decay aso Teasire Resstasce ar Tumniaiss,
| |.';.'L1§_ rewults
“wrrral
Urs
g
< N |
i | No:o
¥ Hakes
—===—_1 Waulslu¥ B}
f{ ‘l ] " | I
. I 3-
{ “Cenizo") : o %
: ( D
y Col
jo. | B C
) : : :
) 9 ; | I | &
; : o | B | cD
o w9 | B | o
‘- 1 Ca Rica 1 ( | D
f .
X ) United Srares A | R
L ' ) i
S35 . I Costa Rica | ¢ A | i
k locust™) t2 | United States| | 49 l l
We i 3 l : : ; I .
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This averaging was done by using numerals (1 to 4) in place
of the letter ratings (A to D) based on the visual estimates
of decay and by assigning the same numerals in accordance
with the specific gravity losses as follows:

i— o to 8 percent loss

2— g to 14 percent loss

3—15 to 24 percent loss

4— over 25 percent loss

These average values, re resented by corresponding let-
ters, A to D, are given in Table 1. An A rating is regarded
as evidence of very resistant wood, B as resistant wood, C
as moderately resistant, and D, as relatively non-resistant.

Appraised on this basis, Sweetia was the only Central
American species with an average rating as good as A-B
(very resistant to resistant) and Chaetoptelea was the only
one with an average as poor as C (moderately resistant).

Costa Rica, Axp AT Baxxo Cotonano Istano, CaNAL Zose

Decay results Termite results
Barro Colorado Barro Colorado
Unscreened plots | Screened ploes All plins Umscreened ploss
Avenge Averige Average Stakes
decay Specific | docay |Average | with

decay
——| No.of | s No.of | rating | No,of | gravity | sading | termite | Coe D
stakes :L:s’ sakes | 1830 | stakes | low® | for rating" | vermite

months months teses’ amack
Percent Percemt

20 B 7 A 3 17 B A o
j0 | A-B 10 | AB 1" 27 C A-B 20
30 A-B 10 | A-B (T 17 B A-B 30
30 B T A 22 4 B A-B 13
13 AcBe] [t ~hy 8 18 B-C B 19
].6 AR 36 A-B 16 14 B A-B 25
6 A B 4 13 B-C A-B 17
10 A-B 61 A-B 64 14 B B-C 46
6 A e 1 1 A-B | AB o
60 A 24 A 5 8 A-B A 3

Sec page 6 for method of averaging,
‘Weighted averages, for entice heartwood (s page ). For averaging, numeraly
were used i place of letters,
A = Nibbley only.
B = General but limired atrack,
C = Gencral and substantial arrsck )
D = Wooyaracked 10 & state of unservicesbiliy,
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Quercus copeyensis and Hieronyma were indiqat'ed to be
moderately resistant to resistant and the remaining three
species were indicated to be resistant. -

By local reputations, Seoeetia panamensis is a very durable
wood, Cordia alliodora ranges from moderately durable to
very durable, Quercus copeyensis is durable, and the other
Central American species with the possible exception of
Chaetoptelea mexicana have only moderate durability. The
reputation for Chaeroptelea was not ascertained. Resistance
ta termites, as well as ro decay, of course, enters into the
local reputations for durability. This could account for the
evidence of durable wood (B rating) in some of the species
having a reputation for just moderate durability.

Reputations for the three domestic spt:t.‘ics are: Robinia
pseudoacacia, very durable, Quercus alba, durable, and
Pseudotsuga taxifolia, moderarely durable to durable.

All of these species with the C):(L'C])tic_ln of Hieronyma and
Saveetia also were included in the tests at Madison and
Saucier, These later tests provide a better basis for any
additional comparisons of decay resistance because of their
more .!.{.;rm.r-.;:-.n- character. It is apparent that visual esti-
mates of decay in small stakes are not suitable for bringing
OLT i‘_'-ler!'.ill‘ o ‘-dl'.;l“ ll]ii"(.‘!"."h.'i.'h. ¥ 5
. ] -’_\.’_iT‘llfH:lllz_] Lermite resistance was evidenced by Cordia,
sweetia, and Reobinia, t‘!:['[nhr.r:}:in; ]-Ci']“t"“.'””; in this
Measured by the proportion of
; the poorest resistance to termite
s shown by Pseudotsuga. The other six species
to have only moderate resistance, with some indica-

ton ll".'” Q. copeyensis might be less resistant than =
other five,

respect for these spe

stakes sey erely attacked.
attack

appeared
i

; > y .
ResvrLts or TrEsts N THE U NITED STATES
Decay Resistance in the Heartwood of the Different Species
. wrovided by the heartwood stakes
soil at Saucier, Miss, and at Madison, Wis.

" . l
rst by piotting the w eighted-aver

I'he data

* :
tested in

. were considered

age weight loss produced

' each of the 41 species, as shown in Figure |

In this way
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the extent of agreement in results obtained in the two d:f—
ferent soils could be readily observed. It is evident t_hat in
the most resistant species the decay in the Sgucicr _smi was,
in general, no more than half that in the Madison sm'l, which
was considerably the richer in humus and more contmuoqsly
warm. The difference was less in the species of intem:lcdzate
resistance and not apparent in the least rpsistam species. Of
chief importance to the present comparisons, hm\:reve_r. are
the relative differences in decay among the species in the
respective soils. In this respect it may be observed that

65 y
® - FOREIGN SPECIES . D
60 A-pP TAXIFOLIA e
0-0. ALBA s .
55|  © - R PSEUDOACACIA
[ LETTERS DESIGNATE ASSIGNED
& 50|  RESISTANCE CLASS
8 >
3
@_ 45
[ ]
~ °
g .
L J
g ” ¢
=
S >
= 25
© -
§ = 5
S
% 15 - '-'. - . r
2 o .
Wy ° 1 =
¥ 0 7 e
5 PO S
5 o -'. %
O 5 JO 15 20 25 30 35 40 45 50 55 &0 65

WEIGHT LOSS IN MADISON SOIL (PERCENT)

Ficure 1—Corresponding average weight losses of species in the
Madison and Sauﬁir soils, and assigned limirs of four decay-resistant
classes. Averages were weighted sccordmi to relative amounts of
wood represented by stakes from the three cartwood zones sampled

(see page 6).
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the more IZ]I‘(JIHJUI‘ICCd cases was too ]Hl"gC

not the same in the two soils.

In view of this, the weight losses obtained in the twoSS
tests were not averaged. Instead, four sers of weight-]ossts
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ng to weight loss) of the
uch the same in the two tests, it was less close:
ss resistant than among the more resistant
attributable purely to
ation, which rather typically is larger a§
s lareer. The disagreement in certain of
. to be explained
entirely in this way, however, and is regarded as evidence =
that the relative resistance of the species concerned was

limits were applied to the plotted data, as illustrated in

figure 1, and the species falling within the respective limits

were considered to be in the same general class with respect
to their probable relative durability in soil. Those species
with weight losses falling outside the prescribed limits were
regarded as being not in any single resistance class but rather
perhaps in one of two classes, depending on the soil and
associated fungus flora to which the wood is exposed. In
spite of us rather subjective character, this scheme of

evaluation is believed to be .Idii}ll:}ﬁ: for I
moreover, it provides a basis fo

measure consistent with the additional info

about th
thar the

welghr

tained, assuming thar among
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duced in the outer heartwood by pure cultures of the two
white-rot fungi. To further make the table as informative
as possible, the general amounts of decay produced by the
brown-rot fungi are indicated, and the local reputations of
the species for durability insofar as they could be ascer-
tained. The brown-rot results are not emphasized for reasons
given on page 5; they are significant, however, in that they
give an indication of differences in the variety of fungi to
which the species are susceptible.

The classes of decay resistance indicated by the different
tests were notably consistent and in rather good agreement
with the repurations of the woods for durability; con-
sequently they are regarded as representative for the most
part. The durability of some of the woods was somewhat
lower by reputation than indicated by these tests. This
might readily be attributed to the fact that the reputations
do not rest on resistance to decay alone. The reputation of
the Costa Rican and Panamanian specics, for example, relates
at least parually to the ability of the wood to resist attack
by termites. Similarly, the reputation of a large number of
the Ecuaderian species stems from their resistance to ship-
worms and other marine wood borers.

Stakes of the first five and the ecighth species listed in
Table 2 were replaced in the Madison soil test for an addi-
tional year, to ascertain whether with continued exposure
more differentiation among these highly resistant woods
might be obrained. The final weight losses were, on the
average, nearly double those occurring in the first year,
hence no significant change in the order of decay resistance
was indicated.

Further comment on Table 2 is probably unnecessary
other than to add a word of caution about its use. Only a
few trees, at most, of each species were tested. Consequently,
comparisons among the species should be made with due
allowance for this limited sampling. Had more trees been
brought into the study a different resistance class might
have been indicated for some of the woods, particularly
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TapLE 2—GROUPING OF THE DIFFERENT SpeciES By HEARTWOOD Decay-
RESISTANCE CLASSES AccorpinG 10 WeiGHT Losses Propucen IN Son. (Fie.
1) Anp BY thHE Two White-Ror FUNGI IN THE Pure-cULTURE LT EST

( Continued)
Soil tests Pure-culture tests

Average 4
Average No.of Average Indicated weightloss Indicated Reputation
Wood species sapwood  trees weight loss' resistance (Outer  resistance for |
thickness Madison Saucier class*  heartwood) class’ durability®

_ | Inches Percent Percent Percent

Erythroxylon glucum (“Coquito™) ..o 10 1 4 I A 0 A A’

Tabebuia chrysantha (“GUAYACAN™ ). ..o ‘1.5 I 6 2 A Il B A’ A°
Libidibia corymbosa (“Cascol”). i 240 1 6 5 A 5 A
1 Minquartia guianensis (“Guayacan pechiche”;

R echichey o el el S Ty 2 7 3 A 4 A A’
Platymiscium pimnatum (“Caoba™). ‘1.2 1 8 2 A 1 A
Myroxylon balsamum (“Balsamo”; “Sandalo”)......... 1.0 1 8 2 A 1 A B
Vitex gigantea (“Pechiche”). .. e s s A SR 2 10 3 A 2 A A*
Chlorophora tinctoria (“Moral fino™) ... ... ... 1.5 3 10 7 A 1 A A%, A°
Persea (?) sp. ("Guadaripo™) S S e I 1 11 2 A i A
BSL’H(!HI.\‘H&I taxifolia (“Douglas-fir”) w13 O L IO 7 11 6 A 18 B' B-C'
Cryptocarya sp. (“Amarillo tainde”; “Alcanfor”).... 2.2 3 1 7 A 31 6 By
Robinia pseudoacacia (**Black locust™) . ot 11 12 5 A = A A’
(,"nn.l'f}r_.-IHér);'if.am (“Laurel negro™; “Laurel”; “Laurel
~ prieto”; “Laurel macho™). P B 3 14 6 A 3 A A-C, A®
Clarisia racemnosa (*“Moral comido del mono”: “Moral ;

o) oYe Sgrallir o o hih el L I SR SRR o ) .8 3 14 9 A o A B-C
CCL?J‘”.‘? fissilis (“Cedro”; “Cedro de (::lh[inaﬂ). ‘I.j' I 14 11 A-B 14 B A‘B" A’
g\"f.'-i:.(.l‘f?r’.‘:r)h? mangle !“,\I:u‘.gl;”; "-\1:1l1g1c inicrln") 22 4 17 9 A-B 18 B* B—C', [y
I'abebuia sp. (“Guayacin®) : 3 &in X I 7 A-B 2 A A®
Quercus copeyensis (“Roble”; “Encino’) ]'; s 7 19 B’ B
Quereus alba (*White oal’) 1.0 5 25 8 A-B 34 c B
Persea rigens (“Pizarra’) 8 B 1 B (s
Beilschmiedia sp. (“Caoba” . ' g 5 -

O .p. (Laoba’) i B 0 D c
Terninalia amazonia (“Roble” o ' i D :
\r.l" : "'i ._j_.-'_.“ ._[ “luil. ) 2.9 19 1o B l? B C,B‘c
Nectandra pisi: (*Caoba’) Gilt 3 B D?
Sichingis . (PRIl ey 3:5 1 20 12 53
crimgia sp. (“Manglillo Colorado™) (s 26 1 B 12 B
N —_"i':’-.h'.-'f_'.“f{? 'I;'bi;fl’f {"i‘%nnd:"m (_‘.(J[trl"'{tll}"' t." ) 3 B : B' C
Powuteria (3 Oy et SR ! ) B 2 26 15 4
‘.- th;..} (7) Sp. | Colorado ) ‘ = 28 14 B 16 B’ c
seudolmedia eegersii (“Guidn’) i 1.o 1
imeaia eggersii (“Guion) el 3.5 s 28 20 B 14 B’




14 TROPICAL WOODS

No. 92

Tane :—Grouping oF TeHE Dirrerent Serciks By HearTwoop DEcAy-
RESISTANGE Crasses Accorving o WeiGHT Losses Provucen v Soi (Fie,
1) anp BY THE Iwo Whame-sor Funct 1y tHE Purecurture Test

No. 92 TROPICAL WOODS 15

TasLE 2—(GROUPING OF THE [DIFFERENT SPECIES BY I—]F.ARTWGUII Dr—:(_:l.:\"—
RESISTANCE CLasses Accorping 1o WEIGHT Losses Propucen 1N SoIL (I u.
1) AND BY THE T'wo Whaites-ror Funet v 1HE PURE-CULTURE TEsT

{Continued) (Continued) el
Soil tests Pure-culture tests
Average i R ;
; el ic taton
Average No.of Average Inﬁ:catcd weight loss lnd_lt;nr.f:t CP;IM
: i sapwood  trees weight loss resistance (Outer  resistance AN
ou S ;hﬁ:kncss Madison Saucier class’  heartwood) class’® durability
Inches Percent Percent Percent -
Pour 13 g e T . 24 41 B-C 3()
ourowma chocoana (“Uva™) .. 2.5 1 B.C . A
. > = " 4 -
Humririg sp. (“Chanul”)..._.___. 2.2 3 31 10 e 1_7 B s
Mora megistosperma (“Nato™) 3.0 1l 37 L5 B.C e C
Chaeteptelea mexicana (“Cenizo”) 1.7 3 45 5 : '
I'riplaris sp. (“Fernan sanchez”; *Muchin™) ... 1.5 I 35 32 g 3, &
Apeiba aspera*(“Piene de mono™). ‘3.0 I 37 3 C "r‘f o C
Carapa guianensis (“Tangare”; “Figueroa™). . 2.2 3 38 22 4
=¥, g o B ¢
Vismia sp. (“Sangre de gallina’™ ). i bt e ‘.o 1 40 57 g_g 42' c D’
Anacardium excelsum (“Marafién”) i 2 41 48 P 3: D°
Protiwn sp. (¥Amme?).o . o ‘6 ; 48 28 = 5
: LI L A C
Dialyanthera gordoniaefolia (*Cuangare”) ‘L& ! 46 61 g 35 D
Huberodendron sp. (“Carra”) et S AR A : 48 6o 6 4;?) D’ D
srosimum utile (“Sande”; Cow-tree). Lye s 3 57 58 D 5 C
Belotia Sp. (“Chillarde™). 44'? I 61 42 : 4-3 D
I-"r'_'ri'».fa sp. (“Chalviande”) 3.2 ! 62 38 D 3 -
Wei h ____r_ e foiiaT A e e e e o sl 0] e in boats; also according to inforrpauun in: The
_ veighted average for entire hearrwood | o pafelcny Ly Wl A ;Pc o {:{n S]{_)_Eurcaéiso;ffn\%l:ssfeg Ecuador, by E. F. Horn; Agriculrure of the
Vil En_.-llmrrmg range of weight loss A(:;zﬁca:p i R Durability information relative to addi-
W = oean 375 Y K 5 S »
5 oo A I L I i In the tional Ecuadorian species is given in: Timber of Ecuador Best Suited for
ecay resistance class  In soil ar— pure- Wooden Ships, by L. V. Teesdale; Interim Report (part of General Report),
Madiso TNcie cult : ‘cuador, 1044,
=oAL Iy ___Emn S m::m F‘:ﬁﬂ &;Z?Er§§§eg£ng§;1nohenmn sapwood and hcart:lw;nd. In thcs; cases
r : Percent Percent  Perz indicated thi the depth arbitrarily allowed for sapwood.
f? ﬁ-c{}' resistant ..,... 0 10 14 iﬁegf fje:ge:;s thfﬁ:;&f:iﬁfh[!:f:::?nwa:o iilfDl‘lF:’iﬂtiO_r_l in: The Foré:srsF of Costa Rica;
.— €51stant S e o e 15 to 2 b o ¥ Y . 8 o5, NQV. 1043- U- . Forest Sennce mn
;‘ ;—\\1'ra.jcr:1_r.cf}f resistant .., 3; ‘o ‘: 10 ::: ; ; I :o 24 Ln(;:]piorgrr;[;h(:ﬂir]:cgﬁ:nﬁ) f]ﬁ :: 0? 'Copf)gdi:;ntor st by Afisun
TANONTESISEANT .o Bk i ) 5 R 25 to 44 2 d in: Wood Handbook, 32 :
A-B) Resistance variable = 37— 45— “Based on U. S. experience, as reported in: Woo 315 pages

I%—(_L + berween indicated
fflij classes
‘Reputation accord)

Produycts l.,-.:borator_v, largely on the

== ISy 5
= = e e

ng to information furnished by

basis of repofte

LV, Teesdale, Forest
d experience with the

illus. 1935, Forest Products Laboratory, U. S. Forest Service.
’Decgl?_;,'s of outer heartwood by brown-rot fungi: 5 to 10 percent.
"Decay of outer heartwood by brown-rat fungi: 11 to 25 pereent.
"Decay of outer heartwood by brmm—roc‘ful_xgu over 25 percent. _
Values with no reference in this column indicate less than § precent loss,
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those in which the weight losses were near the limits set
up for the class in which they are now placcd.

Decay Resistance Indicated by the Wood Extractives

As a supplement to the present tests, determinations were
made of the amount and toxicity of hot-water-soluble
extractives in the outer heartwood of eleven of the tropical
species. This work was done at the New Haven Branch of
the Division of Forest Pathology, and has been repor‘cf:.cl."r
The primary purpose was to ascertain whether the relative
decay resistance of the different woods might be indexed
more rapidly by such determinations than by actual decay
tests. The toxicity of the extractives was measured by grow=
ing Lenzites trabea and Poria monticola (P. wmicrospora) on
malt-agar medium containing the extractives in amounts
proportional to their concentration in the wood; the reduc-
tion in linear growth rate caused by the extractives was
taken as the index of toxicity. )

Although differences among the species in both extractive
content and extractive toxicity were considerable, they did
not furnish reliable evidence of the decay resistance as
judged by reputations- for the species. The inadequacy of
ic extractives for such a purpose is further brought'l out
in Table 3, in which the extractive contents and toxicities
are cnmparcd with corresponding weight losses produced by
decay in the present tests. Aithr_mgh the woods with an
‘cxtiracr:;_rc content of 6 percent or more and a toxicity
INaex of 21 or more tenc o h 5 e x
with lower cxtracti:’c \fatlilfi tr)hijcre?;(t}il:nrfr‘:lsmm i

S, general was not
close. =

In an earlier study.® made on bl
hot-water-soluble extractiv

;u:k_ locust, the amount of
es and their toxicity were found

: Waterman, .-\lm_a_.’\-l.l"l‘h(- effect of water-soluble extractives from
the heartwood of T'ropical American woods :

\'\'o:il«luc:e}' fungi. Tropical Woods 88: I-11 :::;he Brpwih C
‘Scheffer, T. C, Lachmund, H. G - l i
hot-water extractives andmd‘ec::;-'(,; Trunte | picaicon baoi

esi s ; )
Jour. Agr. Research 68(11): 415-426, Iﬂtj:ci..);f Ptk loense bl
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to account for much of the variation in decay resi_smnce
within individual trees but not among trees or strains of
the species. The evidence suggests, therefore, that these
water extractives are not the only fungus inhibiting mater;als
of consequence or that the method of obtaining and testing
them did not bring out fully their typical inhibiting
capacities.

Tasie 3—HoOT-WATER-SOLUBLE EXTRACTIVE CONTENT OF THE OuTER

Heartwoon oF Freven Tropicar Woops, THE Rerative Toxiciry oF

THE Extractives 1o Lenzites trabea axp Poria monticola, axp Corri-
spoNDING WEIGHT Losses v Decay Tests Mape oN tHE Woobs

Average Average
reduction  weight

ingrowth lossin  Average
rateof  Madison  weight
decay and loss in
Average  fungi Saucier pure-
extractive  (toxiciry soil culnnl'.e
Wood Species content  index) tests Tests

Percent Percent Percent  Percem

Clarisia racemosa 13.3 100 11 1
Quercus copeyensis 10.5 59 — 3
Persea rigens* 8.1 27 17 I
Chaetoptelea mexicana 7.3 81 22 0
Terminalia amazonia 7.0 37 1o 3
Cryptocarya sp® 6.0 21 11 2
Rbizophora mangle 5.9 0 14 15
Nectandra whitei* 4.2 13 16 21
Brosimunt utile 2 12 58 5%
Carapa guianensis 4.1 0 33 38
Humiria sp. 2.8 1 20 18

‘Decay by L. trabea and P. monticola.

*Given as Pérsea pallida in report cited in foomore 7.

*Given as Nectandra rectinervia in report cited in foonate 7.
*Given as Ocotea tonduzii in report cited in foomote 7.
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Radial Variability of Decay Resistance in the
Heartwood of Individual Trees

Rather pronounced radial diﬁ'cgcnces in wevlghtf loss,
usually in the form of fairly well defined trends, were found
in the trunks of a number of species. The most prominent
differences of this kind indicated in the soil tests are shown
graphically in Figure 2. Two general trends may be noted.
With cight of the species, represented by 16 trees, tI_le
average resistance of the outer heartwood was greater in
both tests than that of the center heartwood. In six of these
species, four of which were the only ones of Figure 2 that
had wvisibly differentiated heartwood and sapwood, the
resistance of the intermediate heartwood was intermediate
between that of the outer and central heartwood. Values for
the intermediate heartwood in the other two species were
not obtained. Radial trends of this type have been found in
a number of other species, conifers as well as hardwoods, and
are probably rather general in woods having well defined
heartwoods.#1911.12,13

With respect to the resistance of at least the outer and
center heartwood, a reverse trend appears in five of the
species, and in the rcm:!in':ng three species, the trends ex-
hibited in the two soils are in opposite directions. The rela-
tive resistance of- the intermediate heartwood in these cases
was wvariable, Althf-ugh the factors associated with the

"Cartwright, K, St. G. The variz

: ibility in resistance to decay of the
heartwood of home-g

: ) rown western redeedar (Thuja plicata D. Don. )
and its relation ro position in the log. Forestry 5. 65-75, illus. 1941,

! ——_The variability in resistance to decay of the
hc:m'_“-{md of home-grown European larch, Larix decidua Mill
(Larix Europea), and its relaton to position in the log, Forestry |6-.
50-51, illus, 1942. 7

“Scheffer, T. C., and Ho
heartwood. U, S, Dept. of Agriculture Tech, Bull,

“Scheffer, T. . The decay resistance of o
Journal 3001):45-47, illus. 1944,

“Sherrard, E. C,, and Kurth, E,
wood: its relation 1o
302, illus. 1933,

pp: H. The decay resistance of black locust

(In preparation,)
k wood, Mining Congress

F. Distributio

h, n of extractives in red-
durablllr}'. Indus. and

Eng. Chem. 25(3) :300-
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= radial variability in the heartwood decay resist-
z:::lem:}fz s:ezf:: gifa which such variability was most prominently
indicated. (Data from the tests in soil.)
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observed differences in radial variability of dccay resista.nce
are indefinite, it may be significant in part that with all eight
of the species in which the outer heartwood was not con-

sistently more resistant than the center heartwood there was

no visible evidence of heartwood and sapwood differentia-
tion.
The differences in resistance between outer and center

heartwood indicated by the soil tests for Amacardium,

Myroxylon, Nectandra, Pouteria, Protium, Sickingia, Terni-
inalia, Virola, and Vismia, also were indicated by the pure-

culture tests against the brown-rot fungi. The differences

were mostly less pronounced in pure cultures, however, and
were not apparent in Chaetoptelea, Cordia, Tabebuia, and

Triplaris, which were among the species most resistant to¥

brown rot. Persea rigens was the only species in which sub=
stantial radial differences in resistance were indicated by the
pure-culture tests with brown-rot fungi but not by the soil
tests. With this species, like the nrherz,hhm'imz definite heart-
wood, the highest resistance occurred in the outer heart-
wood.

It is pertinent to recall at this point that in determining
the spc‘cif:s‘ differences in average heartwood decay rt-:s;i:‘itri
ance, r;}c]m! differences in resistance were taken into account
according to the relative area of heartwood on a cross
section represented by each of the three heartwood zones
samples (page 6). Thus the results obtained for the outer
hcartu:w-d received five-ninths of the total weight used in
averaging. This was deemed appropriate not nﬁh' h&clus‘t‘:
t_hc outer hcn_rf\\'rmd as sampled represented nppfoxin-n‘tcll 7
five-ninths of the heartwood volume but alsa l';u-c-'ulw‘c tl-‘
outer heartwood contributes most to the strength r'f ol
”.”’I'It‘rs and bears the chief burden of rc«is%intr ; | - o
after the sapwood is des PHE Sunpus athiEe

pwood is destroyed.
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Sapwood Decay Resistance

The decay resistance of the sapwood or nominal sap-
wood" was tested in order to observe whether this portion
of the wood might have some durability of practical signifi-
cance in certain of the species and also because of uncertainty
in many cases of where the boundary of the heartwood, if
present‘, might lie. The results showed that. the sap\fvood of
a considerable number of the species was highly resistant to
the brown-rot fungi but comparatively susceptible to attack
by the white rotters and by fungi (presumably white rot-
ters) that were most active in the -soil tests. The latter resu}t
is typical of the low sapwood resistance generally found in
all or nearly all United States species of commercial im-
portance. : :

Species in which the sapwood exhibiteq sufficient resist-
ance to warrant a class B rating, as used in Table' 2, were
Humiria Sp-, Sickingia Sp., Persea sp., Beifsc.imz:e:f.im SP-s
Tabebuia chrysantha, Vitex gigantea, Minquartia guianensis,
Libidibia corymbosa, and Cryptocarya sp. Only the last two
of these had visibly distinguishable sapwood, hence for the
most part these cannot be regarded as truly_sapwood resu_lts.
In any case, the practical advantage_uf this le_vel of resist-
ance in the outermost wood is obvious, parucuiarl_y inas-
much as the “heartwood” of all but Hunria and Sickingia
was among the most resistant of the tested woods.

To consider a more fundamental implication of the sap-
wood results, it may be noted (Tqble _4) that of the species
i which there was no yisible distinction between sapwood
and heartwood (group A) nearly half (largely those with
the most resistant “‘outer heartwood”) decayed sufficiently
more in the “sapwood’ to suggest the presence of differen-
tial amounts of at least the fungus-retarding constituents
commonly associated with visible h.eartw:ood and sapwood.
It may be of further significance in this respect that the

“In this section and elsewhere, the term sapwood mlatesdtioar?lm
outermost wood whether or not it was truly sapwood as ordinarily

considered (see page 3).
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coefficients of correlation between weight losses in the “outer
hcan_:wood" and “sapwood” was 0.90 for the less resistant
species of group A, o.77 for the more resistant species of
group A noted above, and o0.41 for the species with color

Fanre 4—CorresponoinG WelnT Losses Provucen By Decay N Brocks

From e Qurer HeArTwoop AND THE Sapwoon'

Average weight loss

LSPWM in which sapwood and Nominal
heartwood were not usually i mina
distinguishable (Grou »\:?)H} \0 Uf yeib] iy e
g p tests’  heartwood  sapwood
L4 Percent
Virola sp. : I feel
rostmrimn utile . 2 8
Belotia Sp. - . 2 )v 43
Huberodendron Sp. - 3 'i- 49
Protium sp. . 3 o 43
s £ o 3 0
D‘_‘”.’“T””-’L'f” gordoniaefolia 3 5—- 2
Viswia Sp. . 47 33
A-mmrrd:‘fm.f excelsiom % 4 45
Pf)ﬁ?‘g?[?ﬂd {'J.'Q(‘(,a.]-”‘-; : 43 49
Triplaris sp. _. 2 o 2
Mora megistosperma : 4 33
Pseudolmedin eggersii | - i 1
f_—(rm:irﬁa SP: - £ il 26
Sickingia sp. ; 2 1§
;\-f‘c.'.m(fm .*'-”.3'*" : 8 15
Pouteria (3) Sp. . = 17 46a
B:‘:u‘c:;‘:rmiut;’;‘r Sp. I % 34
Cedrela fissilis ... ) ‘5 18
ffbﬂ‘»ﬂpf.‘ma mangle g I4 37"
Tabebuiq Sp. ' ; L 37"
,f ermunglia anazonia ; ¥ 26°
Labebuia chrysantha . g 17"
lil;.f ex giganteq ... : o 22"
P \:_rfquaf_n.-: guianerisis v - 14"
ersea (?) sp. ... 3 5 20°
i eyt cies oy sy 3 N

R e
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differences denoting heartwood and sapwood (group B). It
seems reasonable to believe that the decay resistance 0
“heartwood” and “sapwuud" might be most r:omparable
(i.e. correlated) in species in which these two types of wood
are least differentiated in general.

Average weight loss

Species having definite heartwood

and sapwood, as evidenced by No.of Quter
color differences (Group B) tests©  heartwood  Sapweod

Carapa GUianensis ... 2 33 34
Chaetoptelea mexicana ... 3 20 49
Persea Tigens ...cvmumimpsiinetc 2 17 27
Nectandra Whitei ... 2 16 42
Cryptocaryd Sp. ..o 2 i1 15
Chlorophora tinctoria ... 3 6 44
Cordia alliodora ....pcome 3 6 25
Libidibia corymbosa .......... 2 6 17
Myroxylon balsanamt ... 1 2 38
Erythroxylon glaucum 1 0 22
Quercus copeyensis ... 1 6 22
CIAriSia TACETIOSA i 1 1 39

"Heartwood and sapwood nominal (see page 3) in the species whose
heartwood and sapwood components, if present, were not visually
distinguishable. i

Tests on which the average weight losses are based were: the soil
exposure at Madison, the soil exposure at Saucier, and the exposure to

ure cultures of the two white-ror fungi. Results of one or more of
these three tests were used, dcgending on which ones included both

the sapwood and the heartwoo i
*Decay in the “sapwood” sufficiently greater to suggest a real dif-

ference with respect to sapwood and heartwood.
“Tests against pure cultures of the brown-rot fungi. The sapwood

was not otherwise tested in these specics. A

SUMMARY

Tests were made of the decay resistance of 41 ~.;Pecics of
wood from Costa Rica, Panama, and Ecuador. To aid in
interpreting the results, wood of three domestic species
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generally regarded as moderately dumblc to very durable
was included. The tests were made in soil, using small stakes,
and in the laboratory, using small blocks and pure cultures
of wood-rotting fungi. Also, limited data on the termite
resistance of the Central American species were obtained
incidentally.

With réspecr to the heartwood, or inner wood in cases
in which there was no visible distinction between heartwood
and sapwood, about a fourth to a third of the foreign species
appeared to warrant classification as very durable and about
an equal number as durable. The remainder was classified
as relatively nondurable to moderately durable. Loeal repu-
tations for durability were in g'cnc'r;-lll\' good agreement
with the test evidence. T

Radial variability in decay resistance within individual
trees was rather pronounced in sixteen species. A trend from
Fughcr resistance in the outer heartwood to lower resistance
in the center heartwood was present in half of these species.
_:\n opposite Z'I{_IL} commonly less uniform trend was found
ifllk']};:r:}‘)‘tiutlu; =:111\11l\1:1}t\:\[1u} no \'i;ii'zl‘c qis‘ti.:.u‘?i-{m betwe:::n
A Py E‘ll{f;n- \i]}”“ ’.!:. m. t_C.\t. 'L;ibﬁ‘b. I'hese radial
, : ‘ account in evalu
tor relative decay resistance,

['he snp\-.-und.'

ating the species

_ sap Or outermost wood, of nine of the s ecies
was wﬂu:icm!_\' high in decay resistance to be Ch"'f‘Pd
durable. In a number of SIK’L"}.{.'&. | it
la.cm een hearrwood and saj
sistance indicative of at Je
two types of wood were

1aving no visible distinction
ywood, differences in decay re-
ast ;_3;1;‘(!3! characteristics of these
exhibited,
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STUDIES OF THE TREES OF BRITISH GUIANA
II. GREENHEART (OCOTEA RODIAEI [SCHOMB.]
MEZ.)

By D. B. FANSHAWE
Assistant Conservator of Forests, British Guiana

VERNACULAR INAMES

Greenheart (trade); Bibiru (Arawak); Sipiri (Arekuna);
Rora-yek (Akawaio); Sipu (Carib).

Borany anp Ecorocy

The Tree.—Evergreen, canopy tree to 4o inches in diam-
eter and 130 feet in height, usually 16 to 24 inches n
diameter and 100 feet high; bole 50 to 75 feet, basally
swollen or with low buttresses; bole form gopd, cylindrical,
straight, with moderate taper (1 inch of diameter per 15
feet of length), occasionally crenately wavy (bull-forchead
Greenheart); branches erect-spreading, crown conical or
oval, sometimes irregularly open, small, heavy, dark gl_ossy
green; bark creamy, flaky; slash creamy yellow, hard, thin
and brittle. ik

Leaves.—Sub-opposite, stiff, leathery, oblong or eliptical,
12 to 15 X § to 7 cm., base acute, apex acuminate, smooth,
shiny; midrib prominent beneath, primary nerves, 10 per
side, arcuate, obsolete above, prommulous beneath, petiole
8 mm. long.

Flowers—In few-flowered axillary densely rusty-tomen-
tellous panicles to 5 cm. long on 6 mm. pedicels; ﬁ'ower:i
creamy, jasmine-scented, §-10 mm. diam., with conspicuous
> mm. tube, tomentellous; perianth segments thick, spread-
ing, papillose inside, triangular, 4 mm. long; stamens in 3
rows, fertile, oblong, pa illoses 2 mm. long, outer row
extrorse or introrse, second row iNtrorse, NNEr row extrorse;
ovary ellipsoid, sericeous.

Fruit.—Oblong-globose, slightly laterally ~compressed
berry, 7 X 5 X 4 cm., with 1 to 2 mm. thick woody exocarp,
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brittle, pale brown with white specks; cupule shallow, with:

entire margin, woody, 2 cm. in diameter.

Habitat —Dominant and moderately gregarious over small
areas of rain and evergreen seasonal forest on light sandy
loam soils, occasional to locally frequent in other types of
forest on any kind of soil. Prefers a mesophytic habitat but
will grow under conditions of physiological drought as in
Mora and even in Wallaba forest,

Stocking.—Conservative figures of sound merchantable
timber 16 inches in diameter and upwards, averaged over
all types of forest for the various districts, are as follows:

Cubic feet
District per acre

Barama-Waint: .. Lzl S s 7]
(ju_\'11nt-lisscquihn-Supenaﬂm aon Vel 200
Cuyuni-Mazarunij .. 170
Mazaruni-Essequibo ... 270
1-__.»%-(]nii_ua-[)cmerar:}-uppcr dat il 225
Essequibo-Demerara-lower . 16
_\1.15;;m-.m_\- i TN E I present
BL"I‘I}'!L'li‘-‘\.'(ll'(:nl"\'I1C~LIPI)C1‘ TR L 110

On the Tkuril

Ii] RJ\'CI’ (Il{.‘ }I'CHUI'IICCI . it i
2 o center o Str
]-]C £ :‘.”. I ] g i ( i dl\tl‘l‘ut“)n,

e 430 cu. It, per acre and the best 70 square miles
averaged 630 cu. ft. per acre

Individual reefs run to

as much as 1.00¢ A s
per acre. Coun 3P0 OF 1,200 cu

pex : try which has more than 200 cu. ft
IS considered cconomically workable.
Distribution G g
15t ton.—Greenheart is widely distribored
b e i idely distributed in
Ui 1€ near interior from the Core
2 1.: Y ainj R;{\'cr with isolated patches further west (St
-0es, bBarama River; Maboni « - [
: » laboni creek, Aruka River
ward it extends ) oty fiuka River), (§ T
ehe G U“_‘-?{t_ih up the Mazaruni River g far as [()a g{;\}lth
e “I“m_ |\-cz'ns1fnr as Aranka, the Esse Ll:} > to bl
ng illiam IV Falls, on the Simuni _f] k ne
Simuni creek, Rupununi

River and ;

and on the Corentyne Rj

st b Al A T iver to L il :
;unu of distribution js along the Ik ‘1_-.1n:|balh creek. The
ank of the Mazarun; River and [ kuri

- Per acre

20,000
ntyne River

the best femaining stands)

bisi River, the right
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in the Bartica Triangle, the Kartabo triangle, the Cuyuni-
Supenaam-Pomeroon area and the upper Demerara River.
Greenheart occurs in Surinam only on the upper Maratakka
River and in Venezuela only on the upper Cuyuni River.

SILVICULTURE

Phenology —Flowering and fruiting take place annually
at approximately the same time, as the fruit matures in 12
months, Records are vague, because the flowers do not fall
until flowering is finished. January to June with a peak in
April or May seems to be usual. Very occasionally the odd
tree will flower and fruit in August or September. Individ-
uals remain in flower for six to eight weeks.

New leaves are produced on the ultimate twigs during the
mid-year rainy season, the older leaves shed over the course
of two to three years.

Seed dispersal.—Direct dispersal is mostly within the crown
zone of influence, aided by gravity on sloping ground. The
seeds are not buoyant. A small percentage of seed is d_isperscd
by animals carrying it off for food and discarding it.

Survival.—Seed loses its viability very quickly once it dries
out. Moist seeds will retain viability for one or two years.
Seedlings will survive for 20 to 50 years under heavy shade
and yet respond to opening of the canopy.

Germination.—Hypogeal. Seed germinates in the forest in
4 to 6 months, in the nursery in 6 to 8 morzths a:nd continues
to germinate over a 2 to 3 month period. Germination in the
forest is probably go percent with dlbbl_cd seed in the
nursery 6o percent, with broadcast seed which tends to dry
out as low as 2o percent.

Seedlings.—(a) Nursery. Height growth is moderately
fast, 12 to 15 inches in the first three weeks and 2 feet in the
first year. Subsequent growth depends on suitable light con-
ditions and amount of root competition. Root growth is in
proportion; for the tap root 8 to 10 inches in the first three
weeks, up to 12 inches in six month_s before dying back to
about 6 inches; the branch roots increase from § to 10
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: 3 ] AL o
inches in the same period. The first leaves are similar to =

mature leaves and harden up in 3 to § weeks.

(b) Natural. Seedlings atrain a height of 2 to 3 feet in the
first vear. They thrive best with moderate shade. Seeds will
gcrm'matc in the open, if they remain moist but subsequen_g:_

growth is almost nil and the seedlings remain sclerotic and

stunted. Partial or side shade on loose, well drained sands
produces the same effect.

Nursery practice.~Dibbling seed under shelterwood seems
to I_.u: the most effective method, as the seed must be kept;
MOJSt.

Plantation practice—No attempt has been made to form
plantations, ['wo merhods of s.u}'!pitnmnnng the natural
supply of sm_{ and regeneration in the forest have been!
successfully tried—(a) broadcasting seed, (b) transplanting:
natural seedlings. With abundant natural regeneration, how-
ever it simnler cheaner amd o - .

:\k:. 't s simpier, cheaper and just as effective to manipulate
the canopy to obtain the extra regeneration.

Wik ey \?L,I .; ,-_.-‘Ir.'.,‘-'.-“.—'_(ir-;-f-nhcart 15 a strong Shflde
© seedling to the mature tree but requires
forest is fairly !ivfh:t- éiil.ii.r.\![ihél}']wi,- da-yclupr_Tmt:ﬂt. Greenheart
OfP s fanly Jighewith ar ilumination near the ground of
H oX I_]_L.du‘\ t/120 of full sunlight. It coppices freely
.L\"w_t;l‘i‘.li"f-"- OvEr-mature trees or trees growing outside the
i,-l"[im'i l'..zlni;[u‘:, Root suckers do not oceur. ﬁ 1S HI};}IIUWQ
ooted wirh wind resistance : L 1
resistance to |]H__'\[~., dh.st?-.:\;:!-.\_.tIH:{”;{-i'{:f:‘. by i hli“h nﬂtural

Sociability. —Greenl

direct overhead licht

puor

S eart 1s moderately gregarious oceur-
L o1 . lu s on the upper _x_'npcx of valleys on licht sand
yams. The extent of fadi: : ; B
| 5. Lhe extent of individual reefs which are ne by
arge, depe 2§ g rcentr c o
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Rate of growth.—Greenheart is a fairly slow growing
species. Shoot growth in the seedling and young sapling
stage varies from 2 to 4 inches per annum in natural forest to
8 to 18 inches per annum after timber stand improvements.
Mean diameter growth for trees of all sizes from 4 to 24
inches dbh. is approximately o.1z inches per annum, which
means that a tree will reach 16 inches breast height in 136
vears. With treatment it is reckoned that Greenheart will
reach exploitable size (16 inches dbh.) in 120 years.

Regeneration.—Natural regeneration in Greenheart forest
is ample to abundant, in other types of forest containing
mature Greenheart, locally occasional to frequent. Under
normal conditions the amount of natural regeneration de-
pends on the number of seedbearers, as regeneration is more
or less restricted to the crown influence zone. Where seed-
bearers are sufficiently numerous, the patches of regene ration
coalesce to form a whole, otherwise, isolated patches of
regeneration occur around the parent trees. On unfavorable
sites regeneration Is sparse to absent and often stunted or
sclerotic or both.

Response to treatment.—Natural regeneration responds
well to canopy manipular:ion._ It has been found that the
best method of manipulation 1s as follows:—In Greenheart
forest or forest with a reasonable proportion of Greenheart
regeneration, gaps are made in the canopy and unde_rs:ory:
by poison-girdling a sufficient number of the trees dlI’CC.tl}
over the most promi_sing members of a group of regeneration
so that the canopy will not close up again before the young
Greenheart are well on the way to fill the gaps themselves.
Once it receives the sunlight, the regencration shoots ahead.
Annual height growth rises f;'om_.a mean of 2 mf:hes to a
mean of 10 to 12 inches. Little diameter growth is put on
until the sapling reaches canopy height. ‘

Pests.—Logs lying in the forest are attag:keg Il)ay Ivanous
species of shot hole borer (Platypus grrulsanti an :ff terians
have been identified). The damage often ne(fesmts:ite!s brl?
squaring of the logs. Large rodents like acourie and labba
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will feed on the seed, when other more palatable seeds are
scarce.

ProperTIES AND UTILIZATION

The Log.—Greenheart is obtainable in hewn squares up to
70 to 85 feet long and 24 to 30 inches square. Specifications
usually call for 11 to 18 inches square and 30 to 5o feet long:
Round piles can be obtained 8o feet long but more usually-"
40 to 60 feet with a 12 to 18-inch butt diameter and a 6 to
12-inch up diameter.

The taper of a hewn log does not exceed 2 inches in 2
st o o i oo e o Logs S

| timensions seldom vary more than 1 or 1% inches

on adjacent faces.
b (st o) ae v e
figure is usually i :r...i } Gate e uasng them. The
i e A S the outer part of the log, occa-
'\.H?.'].]”.\ through and throuch 3 '

On the ;1\1'1'1:;!*'- IE=2¢ oF

~ 20,

e of a‘f;mdmg trees are unsound at
- 1he percentage of unsoundness rises on
falls on optimum sites,

I'he Wood.—(a) Macre scopic features. Sa

B e e
least at the butt,

rocky sites and
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-_-Il DY insects; heartwood v
nish 3 ellow or ]ighT 0
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Figured '-Im‘ls_i'm-!|”,\.\ N 1o very dark brown ‘or blackish
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Growth vidth of the board.

rings usually abs

about 8 per < s A0Sent, pores evenly dictr

L 8 per sq. mr N oul, s evenly distribute

6 to 8 per mm l!{' s parenchyma vasicentric, rays al .

) b ipple marks and gup, ducts ab Y5 A
\ - ,5(_-{ Yie £ = . 'SC .

mm. RZ!\'\; ”]”ﬁ’rfllli. [Il_.:lll!f{‘s‘ -'I\‘.Cl'ﬁsj'l..‘ diﬂﬂ']t‘tel” “fnt
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"> omogenous, Wood fiber 3¢ (0 40) cells high,
'S sn

rows, walls vero sbe T e . A
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cu. ft. green (50% moisture content); odorless and tasteless
when dry, freshly cut wood strongly aromatic; texture
medium fine, grain uniform, straight to roey; remarkably
free from knots, lustrous, cold to touch. g

Very hard, heavy, strong and dense, flexible in narrow
lengths, with a high coefficient of friction, hence has a non-
slip tractive property even when wet or coated with a film
of oil or grease; practically unaffected by variations in
exposure and with a very low acid content (0.487%; calculated
as acetic acid on the air-dry weight of the wood), hence
minimum corrosive effect on nails and spikes.

Rated A1 at Lloyds, second to Teak, and approved by
American Bureau o ShiPping. Highly resistant to fire (very
slow burning), almost immune to wood destroying fungi,
the dry wood termite ( Cryptotermes), pin-hole borers and
insects in general, resists abrasion, highl){ resistant to marine
organisms in temperate salt or brackish waters (chiefly
Limmoria) and in tropical salt waters (chleﬂy_ Teredo)
but not in tropical fresh or brackish waters (chiefly Neo-
teredo and Neobankia). Very durable, both equscd and in
contact with the ground. Its high powers of resistance and
durability are ascribed to its alkaloid content and the pres-
ence of tyloses in the vessels.

Working Properties—Moderately hard to work by hand
or machine tools; has considerable dulling effect on tool
edges, but finishes well to a fine, smooth, lustrous surfaf:fi-.
Care is necessary in working cross- and clr‘xd-gram material,
as the wood has a tendency to split and flake off” (chips
and slivers break out) when planing, n}ould_mg Or recessing.
It turns easily and takes a high polish with oil, wax or French
Polish, no filler being needed. It rends easily and si:lral%zlt,
bends moderately well but t?ocs not take -nal}s weail.‘ 3
wood should be prcborcd with a metal drill for nails an
SCrews.

Gluing gives fairly good
saws with 4 teeth per inch or
ing specifications are recomme
rim speed of 10,000 feet per minute,

results. For rip sawing, band
circular saws with the follow-
nded: 26 inch diameter with
pitch 0.048 X diam.,, 15°
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hook for green, 10° hook for seasoned 'ma.terra], depth oﬁl N
gullet 0.4 x pitch, width of tooth 0.3 X pitch. For cross-
cutting a peg type tooth is recommended. ) y
Mechanical Properties.—Its strengtb properties are eXCen
tionally high, even for its weight. ]F 15 40-50‘?.--Q heavier
Oak, 100% harder, 140% stronger in bending and compr
sion along the grain, and r120% stiffer in bending undes
gl-ﬂdlmu\fuppiicd loads. It is 25% stiffer than Robinia, ¢
strongest and stiffest North American hardwood. In re:
ance to shock it is twice as strong as Oak, but considerab
below Hickory. Its cleavage is low, it has the same resists
ance as Oak to splitting radially and 70% more than Qaks
tangentially. It is one of the best timbers for resisting tensiles
and compressive strains. According to Molesworth the ten=t
sik‘_strcngth per square inch is 8,960 lb. and the Crus]:ung
strain per square inch 14,200 b, The properties outlined
combine great hardness with relatively low cleavage
strength. There are no reliable data to prm-‘é that the strengﬂ'i 1
propertics are affected by eolor vatiations. "N
_"[r "‘"]f’- _1111:\{c1':n'c]_\' EC{'UE_IL'l hending wood which I'qulil‘e@
:J::‘”‘\’*:[“U‘:‘ {‘{_{E};’i.“_-*i on the outer face even for large radii
—retire. vvhere S = wood thickness and R — minimum

safe radius the ratio S/R (supported’ /

atio S/R (supported) — 2 =

supported) — 1 /c6, P¥ ) = 1/12 and S/R (un
ests by the Public Works De

1912 showed that.

ture 1s 22 680 |t

._ partment, Georgetown, in
at 68 lb. per cu. fr. the Modulus of Rup-

; - Per 5q. inch and Modulus of Elasticite &
ki ' 5q id | s Jasticity 1S
3,940,000 Ib, per Sq. inch, k
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screw holding ¢

L.ocust
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: é'!p:'itll‘_\' pProve t
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AU EYNC )
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Products Laboratory at Madison will be found in the table
below.

‘ FPRL. FPL.
Static bending

TS At Py Ib./sq. in 11730 —
Eq: F.S. at M.L. Ib./sq. in 19670 18240
M. of E. 1000 1b./sq. in. 3009 2792
Work to L.P. inch Ib./cu. in. 258 —
Work to M.L. inch Ib./cu. in. 129 —
Total work inch Ib./cu. in. 358 -

Impact bending (50 Ib. hammer)

~ ES. at LP Ib./sq. in. 23230 —

M. of E. 1000 1b./sq. in. 3097  —
Work to L.P. inch Ib./cu. in. 7.6  —
Maximum drop inches 46 -

Comp.ression para]lel to grain

F.S. at L.P; Ib./sq. in. 8500 —
FS. at M.L. Ib./sq. in. 10500 0910
M. of E. 1000 Ib./sq. in. 3280 —

Compression perp_endicular to gra%n
FSP at L.P. Ib./sq. m. 1977 1633

Hardness o i
Radial surface 1b, 2L i
Tangential surface 1b. ;?ié 5
End surface 1b.

Shear parallel to grain ) ol
Radial Plane Ib./ §q. A0 e 1922
Tangential Plane Ib./sq. 1n.

Cleavage -] ) '

" Radial Plane Ib./in. mlg: e
Tangential Plane 1b./in. i ST

Specific gravity 0. D. weig

Volume at test
1 43
Moisture Content percent ey
Weight per cubic foot at s

50%. moisture content
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0O.D.—0Oven-dry

) F P.R.L.Forest Products Res

Eq:—Equivalent

F.S.—Fiber stress _
LP~Limit of proportionality
M.L.—Maximum load

M. of E.—Modulus of elasticity

Seasoning Properties—Under mild air drying conditions,
in a covered shed in England, the lumber seasons very slowly

Risborough

oratory, Madison

with a tendency to checking and to some end splitting. i
Shakes are unusual. Warping is not excessive. The total de-

orade is negligible. The difference between radial and tan-
gential shi'ﬁﬂeagc is very low due to the uniform structure
and gelatinous thick-walled fibers. Under cover in British
Guiana lumber seasons reasonably fast with little tendency
to check or split.

Results of air seasoning:

England—1 inch boards season to 18%, m.c. in 1 year

2 inch boards season to 18% m.c. in 2 vears

British Guiana,—Mazaruni Station (equilibrium 17%
m.c.)
1 inch boards season to 17% m.c. in 3 months
1 inch boards season to 15% m.c. in 5 months
Briti;h Gui:zn:\.—(;cw-rgcr.rmn (equilibrium 15% m.c.)
t inch boards season to 15% m.c. in 3 months

}\s!p seasoning is very slow with considerable d
especially ‘with timber over 1 inch thick
Lc p;lrr!y air seasoned). Distortion is not s
ing and splirring are severe, The shrink

from green to 129, moisture content is a

egrade,
(the latter should
erious but check-
age in kiln drying
s follows: 7
7%. JTEPRI
17 {England

I'angential % to 7%, inch per ft. or 6.2 to 2
ang ; ! 5.2 10 3.
Radial Y16 t0 % inch per ft. or 3.6 to 3.
- -‘9 - > T -
TI{-J;'gtlnm} 4.2% | Duke Univ.
adia 3.4% School of
For_estry

search Laboratory, Princes

F.P.L.—Forest Products Lab-
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The following kiln drying schedule is recommended:

Moisture content (%) of
the wertest timber on the

Temperature  Temperature Relative

air inlet side at which (dry bulb) (wet bulb) hymidity
changes are to be made =2 iS5 PRAEOE %
Green 105  40.5 tor 380 85
60 105 40.5 99 37.2 80
40 110 43.3 102 38.7 75
35 A0 5453 100 37.9 79
30 115 46.1 103 39.5 65
25 120 48.8 105 40.8 60
20 125 §1.7 107 42.0 55
18 130 54.4 100 43.0 50
16 135 57.2 IE1 43.8 45
15 140 60.0 115 462 45

Preservative Treatment.—Unnecessary and unsatisfactory.
The wood although not irnpermeable is very resistant to
ressure treatment. Lhe preservative only penetrates to a
small depth longitudinally. ' ' B
Uses.—Building construction: Foundatmns. sills, joists,
framing, weather boarding, flooring, veranda posts, ?tcps,
stair-treads, panelling, mouldings, parquet flooring, fence
posts, rails, gates, vat bottoms, rustic buﬂ.dingi_(_ s o
Boat building: Keel, stem, stern posts, plaf ing, g,
fenders, gangways, s_heath!ng whahng_ :_ihlps. . ol
Marine construction: Piles, sheet piling, fen "ifs'c : ﬂ:;tes‘
decking, groins, revetment, land ties 1n ;:: W*‘Yif‘é;e:“m g::lock‘
lock gates, keelblocks, underpiling, rubbing piecss
gates and caissons, dock gates, landing stages. LAY
" Land communications: Cross armis, 'bgdgec:lgrl:l?::rsimx =
decking, bridge rails, paving blocks, boar :

verts, wooden rails, ax

es, wheel spokes, carriage shafts.

- i turn-
Furniture and Ornamental Work: Heavy furniture,
ery, inlay.

. ial ini imber, sawmill
Agricultural and Industrial: | Mining HE _
fnungééi;;:;;l.r engine bearers, clectric switch blocks, work
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shop floors, saw-benches, wood wo;‘king planes, lift runners,
“pickers" in textile industry, chemical vats: .
Miscellaneous: Fishing rods, walking sticks, billiard @
butts, tobacco plugs, fretsaw bows, be[aymg pins, mo
Pulp: A fairly good yield of rather poor quality pulp ¢
be pmduccd by the soda process.

Service Tests—Some of the results from actual serv:
tests of Greenheart are quoted below: '
British Guiana

(1) Slipway of dockyard of Sprostons Ltd., George_td_“,'. Tg.
sound after 29 years and the piles after 45 years. 'R

(2) Piles at Garnett and Co.’s Wharf, Georgetown, Sot l
after 55 years’ service.

(3) Veranda pillars of Eve Leary Mess, Genrgetown, fu
exposed to weather, renewed after being in place 100 y
S A,

(4) Piles at the Battery Landing, New York, sound aftes
7 years -alth:.mgh subjected to unusual wear and tear. ol
(5) Decking at Pier 11, East River, New York, has stood
up to heavy traffic, for 7 years, and shows little \\:ear. A
England

(6) Manchester Ship C ]
ancy ohip Can: ey
gates. T'he cost of nrtilllncn i g‘-’-” STl e of Grea
Pri e AR08 dintenance from 18¢g4-1902 W
pair of gates per year, 04-1902 was $15 per
(7) The oate ' “e

Sl Ak \f'._h]; E:infir_iu_ Canada Lock. Liverpool, buileli
-.‘k : 'HT_ n 1896, when they were taken up'an'
ucted 1n the course e
New gates containi ‘f course of deepening the lock. The
ol oo diil the horizontal ribs of t LN R

were still sound in 1036 S0ZEuE nngmal B

(8) Gates of the A]
WEre 1In cxce

fre STRRY o
llent r_'fmriiti::!n];‘rl}"zl(t.fmrkmhead‘ built in 1866
3 rom “worm” attack after

48 years,
{g) ‘tties i

o ) k_[urm at Canada Basin. |

“hC 1985 were practically ge «

od verpool, built between 13?
SCIVICE as W

as sound ; 1|
hen construcred d in 1932 after 50 yea

(10) Four pairs of gates in the Albert Edward Dock,
Newcastle, built in 1884, were still in good condition after

ears of constant use.

(11) Piers used in the Tyne River harbor works, were not
attacked by “‘sea worms” after 20 years’ service.

(12) Keel, mitre and sill timbers of lock gates at the
LNER Tyne River dock still sound after 57 years service
and used again as fenders.

(13) Piles, etc., at the LNER, Hartlepool docks sall in
good repair after 6o years' use.

(14) Piles at Cattlewater, were still sound after 3o years.

(15) Piles at six points on the coast averaged 20 (4-36)
years’ life, after attacks by Teredo, Linmoria, and Chelura.

Scotland
(16) Piles at Glasgow and Leith, sound after 60-80 years.
(17) Specimen of Greenheart in the Kelvingrove
Museum, Glasgow, from a wreck submerged for 18 years
on the west coast, is merg'ly slightly pitted on the surface,
the body of the wood being sound. ‘
(18) Piles at nine Place_s on the coast have an average life
of 17 (3-30) years against Limmoria.
Ireland _ .
(19) Piles at No. 1 Lighthouse, Belfast, suffered little or
no deterioration after 30 ycars.

France

(20) Lock gates of the Guillain dock at ngkerque, con-
structed about 1880, were iq_ ‘-per__t:ect condition 43 years
later, when removed for repairing 1ron work.

Belgium iy ;
(21) Jetty at Ostend, installed 1889-go still in good con-
dition in 1923.
(22) Pm?,;in harbors aé fgm-_places. show on ghc .avcrag;
13% years' resistance against shipworm, and still in goo
condition.
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Holland

(23) Piles at ten places on the coast of Holland sho
after 12 years no “shipworm’” attack deeper than % inch
sapwood, heartwood sound.

Mediterranean

(24) Test piles in the Arsenal basin of the Sue; Ca
at Port Said were sound after 2 years, although Pine an
Oak piles alongside were almost entirely destroyed.

(25) Piling in harbor works gives 20 years’ Service,
South Africa

(26) Piling in harbor works has an average life of 12'yea
India

(27) Dock gates have
Malay States

( :;H'J .-\Ih;ﬂr' t]d(‘”ftndtr {ffu:r:d with ballow, the best 1
hardwood) was still sound after 9 years in Singapore har
New Zealand
(29) Test piles at Auckland. driven ;
) tles ar and, driven m 197y sn
sound in 1931, o7 Werdl
(30) Nansen's polar explorati 0 “F 4 \
ened -111'r11|-i]~ [ v .LX}J]”[H”;” hhl}) l'ram Wwas strength-}.
ti ighout with (:I'ti.'l]ht:i‘l!'f fl‘aming, jI'l‘ '
Rﬁ-a_tl\d_\ few timbers can be passea.
(Tabeby tven in the rough. The Groenheart of
| aper CEOrr a1t - i A
m:]]‘. ”’::““”f“i,”lﬁrﬂ bears little resemblance’
e SE hame, Manniballj onobe :
Wabaima Sibverballi (Licari .r.'i.-ff)iwm.h{(, coccinea) and
resemblance tg (.'rug-ni;ehhd *;»‘T_\-’tu‘ift'-u_x'.r_;) bear a Supcrﬁcia].'-' :
art, but compuls ;
_ sory Government
1 Impossible, ~ 3

e s substitutior
Minor [ ses.—All parts, especiall
bibirine

Trade Substitutes.—
Off tor Greenhearrt,
Surinam
€Xcept in

inspcc[iun render
\
ous bitter alkaloids (
used as febrifuges
Dr. Rodie. 2 n
honor of w

Ve the seeds, contain varic
and l'urj ; lr}m-”w' etc.) which have been
a naval surge CE “.‘"F’“‘tr\' and diarrhoea. ¥
hom the m: i”n settled in British Guiana, in

PR ; S named, firer : pieace- e |

33 and used it as a fak e U, 1rst jsolated P

Maclooey ¢ a2 febrifuge in e & bibirine in
‘agen of Edinburgh University ; rmittent fever. D
SIty in 1845 prepared bibirine
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sulphate and was much impressed with its febriuge prop-
erties. It appeared in the British Pharmacopocia from 1864-
o8. Bibirine has been used in place of quinine as an anti-
periodical but without marked suceess. It has also been used
in various uterine diseases, affections of kidney and bladder,
periodicai neuralgia and externally against inflammation of
the eyes, again without marked success. _

The seeds contain 54% starch, which is sometimes used in
bread. The starch must be repeatedly washed to remove the
bitterness. The seeds make excellent charcoal. _Local super-
stition blames Greenheart splinters for_ causing fes'tenng
wounds liable to lead to tetanus; there is no truth in the
supcrstition.
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DOES MAHOGANY (SWIETENIA) OCCUR IN
ECUADOR?

By Evisert L. LitTLE, JR.

4 Timbers of Britsh Guiana. Leg. Co. 3/1933: Argosy Co., George-
ToWwin.

Air Seasoning Tests of Greenheart. Forest Products Research Labqg_g_;:_;_‘l
rory, Madison, Typeseript. 1 5
1‘\,!“! drying of (ﬁircpetnhc:m. L. V. Teesdale, Forest Products Labora-
rory, Madison, Typescript

. B, Forest Service, United States Department of Agriculture
Tropical Woods 30: 51. June 1, 1932. h i
American Timbers of the Family L}nuraceac. S. J. Record and R. W, Mthgugh Mahogany (Swietenia) is reported in various
Hess Tropici Fooeds 69: 23, .'\1 [C s 1042, R Rl A : :
Tre 5 :‘.’1,{}1:{\.:. oo SASHANEENI ' ublished lists of trees and woods of Ecuador, no authentic
rade pamphlets

nhearr, Sprostons Ltd., 1920, Argosy Co., Georgerown,
cart. Greenheart & Wallaba Timber Co.
. Guiana Greenhearr. Willems Timber & Trading Co.

: Greenheart. David Roberts, Son & Co., Liverpo

record that this valuable cabinet wood is native there has
been found. Furthermore, Ecuador is outside the known
ageographic distribution of this genus.

Norwich Press Some current errors in scientific names of Ecuadorian
British Guiana Greenheart. Millars Timber & TradingiCouN plants can be traced to the classic work of Theodor Wolf
<5 : . (Geografia y Geologia del Ecuador. 671 p. illus. 1892). In
gil £ (_{._rcv.r:-hu::{rr Albert Lzn & Co., Middleburg, Holland, 19:&; 1 his chaptcr on the v_eg:etaﬁon of Ecuador, he mentioned true

sreenheart. Greenheart Lumber Co., Wall Street, INEsva Brazilian Mahogany, “el Mahagoni legitimo del Brasil
. £ :

(Swictenia mabagoni),” from the Napo region east of the
Andes (p. 440). P. Luis Mille (Nociones de Geografia
Botanica Aplicadas al Ecuador. Ed. 2, 72 P ﬂlu:s_. :9;:) had
Swietenia mabagoni L., common name Caoba, in his _]-‘57' of
plant names (p- 63); Zon and Sp_ﬁl?hﬂf_“’k (Forest Resol;r:;:s
of the World. 2 v., illus. 1923) in t_hﬁll' .cmellCd hs':‘% / h:
principal woods of Ecuadbr'sfa_b@d_ (" 2, P _‘7-?:;}: si:;(i)'lar
(Swietenia Sp-2) resemblﬁ-Mﬂhﬁg?qy__aﬂd- 18 “S_ed o8 (Trop-
purposes.” In an article on “The Forests of Eif“:;l or aked
ical Woods 31: 1-9: 1932), August B :"-a'l mer slopes
Caoba (Swietenia sp.)‘ as 4 com .__'n_cnt: of 'ﬂ_‘-e-_ gw_ 1;)
of the Western Cordillera and adjace ttl;:WhII; J\(f A4éosta

Perhaps the most detailed acwumemM:;is:nf Hls article
Solis in a series of amdeslgcﬂblls‘ledlm 1 Caob& (Swﬁmﬂ
on the principal woods of uador P act%‘_ list of h:.gh-dass
mahagoni and other species) first on 'Ie'-_ s recorded s
woods known in international trade. £ W cially in the
abundant in the western of cogstﬂl reg%d&ge Guayas, and
virgin forests, in the vaina_:,sr_.-qf Esm $ e

 FONUs ISR o, . B J : I
sreenheart. Greenheart Lumber Co., New York, 193858

S R A S
all sbout Greenheart? Greenheart Lumber Co., New:

SR calth for
Manabi, and was mentioned 35 {gq%ﬂ. Vmoﬁ:vhstsmhls
Ecuador (Madenl 12 [133] T 1939):

(7- 1900 ince of Esmet-
articles on the forests and WQOQE_ Oftme;; sp. or Sawie-
aldas mentioned Caoba or Caobano (D
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tenia mabagoni) (Maderil 14 [163): 275 [167]: 14, 165

[168]: 11, 15. 1942). These writings were republished in
his book, "'N“ﬂzf@ﬂﬂﬁ‘ihuciones al Conocimiento de la

Provincia de Esmeraldas” (vol. 1, 606 p., illus., Quito-Ecua-

dor. [1944]). A
A brief review in Tropical Woods

Acosta’s first article gave emphasis to his report of the

abundance of Caoba (Swietenia) in the virgin forests of

the three provinces noted above. Next, Record and Hess
(Timbers of the New World. 640 p., illus. 1943) citing this
review credited to Acosta the statement that Swietenia is a
component of the virgin forests in northwestern Ecuador
(p- 372). Accordingly, their map (map 7) on the range of
Mahogany in South America, shows an extension into north-
ern Ecuador. They mentioned Swietenia also from “south-
ern Ecuador” in the Amazon basin but did not indicate this
range on their map.

More recently, Julian W. Shinol (Forest Resources,
Lumber Industries, and Trade in Ecuador. U. S. Off. Inter-
natl. Trade, Indus. Ref. Sery. Pr. 6, Forest Prod., v. 4, No.
51, 14 p., illus. 1946) repeated the reports that Caoba
(Swiezenia macrophylla) was believed to occur in significant
quantities in the virgin forests of northwestern Ecuador. In
his latest article, Acosta Solis (Commercial Possibilities of
the Forests of Ecuador—mainly Esmeraldas Province, Trop-
ical Woods 89: 147, illus. 1947) did not even mention

wietenia.

| W. D. Brush {Mahogan_y [Swwvierenia species]. 20 p., illus.
Forest Service, U. S, Dept. Agr. 1941) clearly showcg on his
distribution map that northwestern Ecuador is far outside

the known range of Mahogany. This ma blis
the boundary settlement gof y194z, P Pished DETERR

ettl 0¢s not indicate the
present eastern limits of Ecuador, which do not extend east
to the ;;.nown areas of Mahogany on tributaries of the
Amazon in northeastern Peru. Eastern areas formerly claimed
by Ecuador are now a part of Peru, )
: .\3 lfommcal sEccimcns of Swietenia from Ecuador were
{]un - ol £ r, - H

in a check of several large herbaria of the United

No&l l

b
in

I!'I.'-'\_

o

(60: 52. 1939) cff

S ——

-
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< cates. There is no evide 2
?E\tcd or sold in Ecua‘_dap
Fcuador in 1943 chd .
forests or in tl.l_e fo_n_n
» member, did not
work in the province
or in travels in other

upper valley of t |
til;gcd by Record and |
Mahogany, 1 know: fr
and does not contain
icuador though‘ po
Swietenia should b )
region is sufficiently

have discovered this

possible, though, &h(nt;
poorly cxpiored-
the Amazon dramﬂ
so, the wood would b
across Brazil. A
The Forest Seryice s
planation for the erro:
One of the native
Platymiiscium pinnat
nosae), is known b o
Spanish equivalent of Mah
of this species res :
durable, and has a specifi

used in Ecuador for furn
extent in small ships. T
Central America to.
native guide in Esmera

of two SPC‘:i&‘ Of
als0 as *Jigua”, and
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MARINE BORER RESISTANCE OF SYNCARPIA
LAURIFOLIA

By C. H. Epaoxpson
Bishop Museum, Honolulu

Scattered plantings of the Australian Turpentine tree,
Syncarpia laurifolia Ten., were made in Hawaii nearly forty
years ago, even before the identity of the species was recog-
nized locally, Some fairly good stands of this timber have
become established in the islands as it is among the numerous
introduced species that have gained favor as watershed cover
for upland areas. Should the Turpentine tree in Hawaii
acquire the reputation for durability that it has received in
Auwstralia, especially in contact with sea water, it may de-
velop into a commiercially valuable timber in the future. A
good supply of a hard, strong wood, high]y resistant to
marine borers, would doubtless prove to be an asset in the
1sland economy,

With such possible future urilic
of the reaction of this H
wood borers were

V In view invcsrigatinns
awaian grown myrtle to marine
conducted. The experimental station
selected is in Honolulu Harbor, about one-half mile from
the entrance, in quict water, salinity ranging slightly above
or below 33.8, depth about 30 feet at ebb tde. Tests involved
green and well seasoned wood; of sapwood and
heartwood; of sections with and without bark, and sections
of bark stitpped from trees and treated as separate units,
Juvenile Specimens were examined as well as wood from
trees 6, 8, 12 and 15 inches in diameter. Loc
estimate that the 71 urpentine tree in Haw
conditions, may attain a diameter of
and that trees 14 inches in diameter 3

: . vVales season OCks wood) of Syn-
carpia laurifolia were received from Australia for compara-
tve tests with the Hawaiian grown timber, Information

garding the age of the trees from which the Australian

blocks of

al foresters
aii, under favorable
inches in 20 years,
are about 35 years old.
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samples came is not available, but there is reason to believe

hey were much older than any now growing in Hawaii.
r IL’-‘

SuMMARY oF TESTS

i 1 timber.
I.mei;m xioo't:l}f Seasoned sapwood was usually badly dam-
ot redos and Limmoria within six months and riddled
g d_hy tee year, whether juvenile sections or those cut from
\;.!th:)rlldﬂezt trees. Green blocks had slight advantage over
the
gc;\s(,ne}?cg:&’s.o()d Blocks from trees 6, 8, 12 and 15 irt‘l‘;}i‘;s
. “diameter showed parallel reactions. ;[;:;Y aﬁgreLf;moria
Enrlv and moderately actacked by ter ths to one year.
lurd eriods ranging from nine MOA hat of sapwood
NS B of heartwood compared with tha o by
e;:rli::Lthe ratio of about 1 : 2. muzﬂn‘d?; S0 diareter
teredos of sapwood from a gﬁ?mm 4, from the same
was 75 mm. in one year o8 S 45 mm, Seasoned heart-
source and during the ;sam?-'w%ia':ﬁetct.- however, s-hmw.:ed
wood from a tree 15 lnc:hestel?edos of 75 mm. within nine
a maximum penetration By tereuss &

; : . g b ave Batk- 12
nmnthsﬁqf’?er(;_lzg- l:))m. o Chﬁ md]::a:tferwl;zzi e
nu:\: m‘ IS. mm. thick, d}gl ﬁﬂmmﬁoﬂs the Gomp"mm:lly
«h:lL;u\' and irrfgulaf&}.“g“;is' :eaddy Em&ﬂ“-"d by, yeret os
.\I‘nl:.‘("lt.h hark, 5 mm. thicl (58 % ﬁ'ﬁﬁs 12 INC A the
within six months. In seCﬁon:gfcom lete pc_ﬂ'?tm“o“io_f o
with bark intact, gﬁf; !‘-‘_‘s”:m ’ ewdgs;he 'klmel'
bark during periods Of £5555 Jy furrowed the W0 4 by
from the Sa}‘:w?\?}il:nfhgwa%gﬁ lﬁy!!ﬁ were red

of the bark, i, Y [

Limmnoria. A e derﬂ'“s and ;:étbn:ﬁ h sapwood
it does when 1N €00 of the bark

blocks 1-esponds as 1t the inner | ortion R

Bark stripp
Teredos burrowed throug ;  Jayers but thett K0 .
Limmnoria attacked. _thc Quﬁ‘?y %dsaw;dmg
complete penetrafion - -
(See Fig. 3.)
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Australian grown timber.

Heartwood blocks of Australian grown timber were tested
in Honolulu Harbor parallel with sections cut fror_n the
hearts of the largest and oldest Hawaiian trees available.
Submerged time for the Australian timber was two years.
At no time did test blocks show more than very light in-
festation by teredos, and dmnngc by Limmoria was almost
negligible. Maximum penetration by teredos was 15 mm.
during an interval of two years. (See Fig, 2.)

Puvysicar. ConTraAsTs ( HearTwoon)

The Australian specimen at hand is of homogeneous dark
reddish brown color, very hard and dense: weight 63.7 Ibs.
per cu. fr. Observations l-n_\' School of I-'nresrry.‘ Yale Uni-
versity, indicate vessels contain gum dcpnsits which were
absent from Hawaiian grown specimens examined.

Hawaiian samples from laroest trees available, light red-

dish brown, with alternate streaks of darker
shades, Density less than Australian tmber:
per cu. ft.

and lighter
weight 56,6 1bs.

Concrusions
Even the older Turpentine trees growing in Hawaii lack
resistant properties that give dural

ility in sea water. Marine
wood borers readily

attack borh sapwood and heartwood.
Heartwood from the older Hawaiian timbers

reacts to
marine borers much as does

immature or juvenile wood.
Lack of age and rapidity of growth may account for this
apparent immaturity and low resistance, as compared with
specimens of Australian timber examined.

The presence of gum deposits in vessels of the
timber and their absence
doubtless 2 specific factor
'\\'l"]t].\.

Australian
from Hawaiian specimens s

inﬂucm'ing the reaction of the

While bark in older Hawaii
porary protection

an timbers would be a tems-
Rgélln.‘sf marine !)GI.'I?I'S. t]"l(.’ ﬁ(iti”n Uf

Personal communication,
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me'm-m would probably soon reduce it to a condition
ermitting the invasion of teredos.

Although many Turpentine trees in Hawaii have now
reachegl a suitable size for piles, there are indications thar
such timbers would fail in the shoal waters within a few
years.

Expranation oF FIGURES

Fig. 1. Hawaiian grown Syncarpia laurifolia. Heartwood from tree
15 inches in diameter, about 35 years old. Moderate attack by marine
wood borers after ¢ months in Honolulu Harbor. Maximum penetra-
tion by teredos, 75 mm.; slight superficial damage g}( Limmoria. Test
block 1% x 4% x g inches, sawed through the middle

Fig. 2. Australian grown Syncarpia laurifolia. Heartwood lightly
attacked by marine wood borers after 2 years in Honolulu Harbor.
Maximum penetration by teredos, 15 mm.; slight damage by Limmoria.
Test block 1% x 2% x 8 inches, sawed through the middle.

Fig. 3. Bark of Syncarpia laurifolia, 10 mm. thick, stripped from
tree and submerged in Honolulu Harbor 14 months. Inner portion
(below in figure) badly damaged by teredos; outer portion [nbl_)\fe
in figure) deeply furrowed by Limmoria, but no complete penetration

of the bark.
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THE WOOD COLLECTORS SOCIETY

The organization of a society for those interested in col-
lecting wood specimens as a hobby has been announced.
Excerpts from the constitution indicate the purpose of the
society to be:

.. To collect and disseminate all information considered pertinent
and instructive to those interested in collecting specimens of
\t'lhl‘-d)' p?;il‘lt.‘h

2. To encourage others to become collectors.

.. To assist in accurate naming and classification of specimiens.

4. To encourage exchange of wood specimens upon an organized
basis by members or others in all parts of the world.

5. To encourage the adoption of standard methods for wood col-

lections. This shall include specimen sizes, numbering systems,

authenticity ratings and other derails relating to standardization
and improvement of individual collections.

o emphasize the importance of a uniform specimen size of %

x 3 x 6" when finished.

l'o cooperate with institutions, universities and schools in the

augmenting of their scientific collections of herbarium specimens
1 woods and to receive aid in the proper naming of specimens.

and
The newly elected officers are: W. F. Opd\'ke. President.

.lllx-m"\' Dentzman, \'it‘.c—prcsidcnr. C. D. Gilbert, Secretary-
reasurer. ;

6.

\pp_m--.-munx for membership may be made to the Secre-
tary- Treasurer (Mr. C. D. Gilbert, 2412 South Boulevard,
Houston, Texas). ,-\pphc:uium should be accompanied by a

remittance of $3.00 as application fee and $3.00 annual dues.
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CURRENT LITERATURE

Mahogany of Santo Domingo. By Roito P. Stovair.
Agric. Americas (Washington) 7: 8 & 9: 107-108; 3 figs.;
August-September 1947.

In excess of 500,000 board feet of mahogany (Swietenia
mabagoni Jacq.) has been cur annually in Santo Domingo.
In Ciudad Trujillo the Jumber is worth from $180 to $250
per thousand board feet. The resistance of the w ood to the
ravages of the drywood termite promotes its local use for
doors, sills, interior woodwork, and furniture.

“The oldest known article made of mahogany 1s believed
to be an old cross in the Cathedral of Santo Domingo. Ac-
cording to the inscription on the cross it was placed on the
site of the cathedral in 1514 at the tme construction was
started.”

A forest lover in the Caribee Islands. By J. S. Bearo.
Jour. N. Y. Bot. Gard. 48: 572: 181-188; 6 figs; August
1047~ : :
This is the last of a series of seven articles and deals with

the Limestone Caribbees, Antigua and Ba'rbuda. The vege-

ration of the islands is described in interesting and authorita-

e der th general title and the
Preceding articles under the same al title @

dates of theg Journal in which they are found are: 1. Tobago,

May 1944 1L Grenada, June 1044 111, St. Vincent, August

' ini ; st. Lucia, October
1944. 1V. Dominica, Ocrober 1945 V- St. Lucia 0

1946. V1. Saba to Montserrat, April 1947-

1 St. Lucia. By A. C.
Tw flowering plants from | :
“S(,:-*ll:f:’and H. A? CE}’LEASON. J (j*u;'. Arz;ﬂd Arb. (Jama;ca
Plain, Mass.) 28: 3 333-336; July 1947- hd
I::I; 5 ecics); of small trees arc descqbgd (;ls m:\:lr Licania
oli L,nmzb&}j&. C. Smith and Miconia luciand cason.
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Le “magnolia”, Talauma dodecapetala, des Petites An-
tilles; Monographie sylvo-botanique. By H. Steurk
and E. Magrie. Caribbean Forester (Rio Piedras, P. R.) 8:
3: 183-190 (French), 190-195 (English); July 1947.

The names, botanical desription, habits and habitat, the
tree, and wood of the Magnolia as it occurs in the Lesser

Antilles are described in some detail. The heartwood is

highly valued for marquetry, gunstocks, furniture, and boat
constructon.

Some observations on conservation of natural resources
in El Salvador. By Tuomas W. McKiNLEY. Jour. For-
estry (Washington, D. C.) 45: 10: 755-7615 6 figs.;
October 1947.

A brief, general account of the forests, their exploitation,
and re-establishment.

Chinchona — the quinine tree. By Lyatr E. Pererson.
I;....;;,_ Forestry 45: 7: 500-502; 2 f‘igs.; July 1947.

I'his is an account of the American Cinchona Plantations

n Costa Rica. Present plans call for the planting of 400 or

more of the 3100 acres in the plantation.

Noticias botanicas Colombinas, VIII. By ArmANDO
D GAND. Caldasia (Bogota) 4: 19: 305-309; May 1947,
Co ombian representatives of the families :\chﬁu_ncal‘p;h

ceae, Polygalaceae, and Bignoniaceae are discussed. One new

species, Anemopaegma chrysantba Dugand, is described.

I'wo new species names are proposed for the genus

ecuridaca,

A r;;wuk }11dia:1 plant names. By D. B. Fansuawe, Carib-
bean :‘-ml'.\'r._':' 8: 3: 165-180; july 1047.

I:ul “list of Arawak plant names with their botanical

equivalents has been compiled partly from the records of the

Department in British Guiana, partly from Dr.

notes in his article on Arawak plant names in the
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New York Botanical Garden’s Journal for December 1944,

but mostly from the Arawak Indians themselves in British
Guiana.”

“The Arawak vernaculars apply to plants, excluding culti-
vated spccies which are known pcrsunaliy to them in an
area perhaps so miles wide, stretching from the North West
District of British Guiana to the Berbice R

Ensaio para o glossirio determinologia florestal.
By D. GUILHERME DE ArMEA. Reprints from Bol. Soc.
Bras, Agronomtia 9: z: 105-122, 9t 4 249-262; 1046.
The first part of this paper lists 384 terms (Portuguese)

useful in forestry with their definitions, The second part i.lsts

the equivalent terminology in English, French, and Italian.

Como herborizar material arboreo. By M. KUHLMANN.
Pub. by Instituto de Botanico (Sio Paulo, Brazil), 1947-
Pp. 30; 10 figs. . '
Ingenious devices for col_]cctiqg hcrt_)armm matt_:rml‘s

from standing trees are described 1n deta}l and wS:H illus-

crated. Included are two types of saws man_lpulatcd tmm‘ ic

ground by lines, and equipment for attaching and ascending

lines.

The forests of Western and Central Ecuador. LB'VI I Il?l.
Hovoringe, L. V- TEESDALE, J. E- MYER, [‘..L L grrcg;
Jr., E. F. Horx, and Jost MARRERO. Pub. by U. 5. : f)i .
Sc;vicc (Washington, D. C.), June 1947 Pp. 1343 78 figss
1 map- ‘ ne i
The I:farious forest areas and the ma]fur f;geztrst}g{wn::s

described. Production and utilization ;a pr;;)%:q ni’ fc.nl-)estr\;

forest and land use nmnagement':_and other p i s A

are discussed. The important gimber trees ;n:\ it

are described and the common n;r:::: éﬁ:ﬁn;e_fcial )ivoods 5

identification of the more unpg- e and miap of

presented. A bibliography and @ €5

routes traveled are included.
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Chinchonas del Ecuador. By M. Acosta-Souis. Pub. by
the author, Quito, 1946. Pp. 276; 41 plates.

The twelve chapters are devoted to the history of
cinchona, historic and recent botanical explorations, habitat
and distribution of cinchona, botanical descriptions and
nomenclature, the chemical and pharmacological aspects of

the barks, and the cultivation of the spccics.

The plant resources of Peru. By W, H. Hoboce. Eco-
nomic Botany (Lancaster, Pa.) 1: 2: 119-136; 13 figs.;
April-June 1947.

“More than 1% of Peruvian territory is forest land,
called ‘montafia,’” and lies east of the princii)al Andean axis.”
In addition to the commercially important mahogany and
Spanish cedar other locally used woods include “tornillo
{Cedrelinga catenaeformis Ducke) of the Uppc’l‘ Huallaga;
nd castaiia (Bertholletia excelsa H.B.K.), estoraque (/My-

on Balsanmem (1) Harms), huacapu (Lindackeria
ynensis Poepp. & Endl.), mashonaste (Anomnecarpus
nazomicus Ducke), palo vibora (Phyllantbus sp.), quilln-

lon (Aspidosperma subincanum Mart.), and tahuari

(Tahebuia sp.)—all of the Peruvian Madre de Dios.”

Flora Riograndensis. By K. Eamica and B. Ramso.
Lilloa ("Tucuman, .'\I'!__[.’_) 12: 87-100; 3 ﬁgs.; 1946.
New or little known species of the Rio Grande flora con-
ed in the Herbario Anchieta, Porto Alegre (Brazil) are

cnumerated. Included are s1 species of 44 genera, 28

T il
Famiics.

Contributions to the flora of extra-tropical South
America. IX. By Harotn N. MoLbENKE.
1-176; 1046.

Listed are 295 species of 101 genera, 19 families.

Lilloa 12:

No. 92 TROPICAL WOODS 53
El territorio del Chaco y su riqueza forestal. M.A.N.

(Ministerio de Agricultura de la Nacion, Buenos Aires,

Argentina) 84: Pp. 8; 14 figs,; March 1947.

A brief description of the forests and their exploitation
include enumeration of the most important species and their
uses, These are: Quebracho colorado, Urunday, Guayacn,
Itin, Quebracho blanco, Algarrobos, Guayaibi, Viraro,
Lapacho, Guaranina, Mora and Tatané.

Reply to comments on “A forester’s observations in
Mindoro”. By W. H. LAMBERT. Jour. Forestry (Wash-
ington, D. C.) 45: 7: s16-517; July 1947.
“Cruises made near Sablayan Municipality showed the

stand averaged 34.92 M? per hectare. This was made up of

21.87, M® sccond group species, including akleng-Earar;]g

(Albizzia procera), anubing (Artocarpus sP.),d Gni a

(Lagerstroemia speciosa), gWj0 (Shorea guiso) and ! ?} ;

asim (Eugenia sp.), and 13.05 M? of third group,dclinsa

prising amugis ( Koordersiodendron ?:wmmmz), ; at ;

( Tcwi}imﬁa comintana), nato ( Palaquim sp.), an ocagr

( Petersianthus quadrialata). The stand table for an ar;:agn

San Jose Municipality chows an average volume 0 Bgﬁg

M? per hectare. This was broken down nﬁg lfz-lklcn i

of ipil (Itsia sp.); 2 first group specxcs; 9.;5oh th(:rda : E

varang of the second group, 17-3¢ M3 of the ; agmgig

}rc resented by dao ( Dracontomelun dmfi ;n a g5,

;m[:! c0.16 M? of fourth group rcE,rcsentc y polo,

p:thuian, kuping, and various lanans.

i f the Melastomataceae
A ibution to the knowledge 0 Somueares
(é:érclfxl:rizg in the Malay Archipelago especially in the

an DeN
Netherlands East Indies. By R. C. BA.K H;U sz-ﬂm\;P; 1043
Brixk, Jr. Mededelingen (Uuec-htg 9fl il:c3l$/le’lastomaccae
The work represents moRse 91 in the Leyden and
insofar as the material available,_[f{‘ﬂmm Y are described in
Utre::ht Herbaria, Pemitt°d° " spccu;is indices are given.
detail, with citations; keys, references, 41




T —

54 TROPICAL WOODS No. 92

Species novae Fagacearum Sinicarum. By Woon-Youna
Cnux and Yine Tsiaxe. Jour. Arnold Arb. (Jamaica
Plain, Mass.) 28: 3: 320-327; July 1947.

Three new species are described in the genus Lithocarpus
and five in Quercus.

Notes on Chinese Sterculiaceae. By Woon-Youne Chun
and Hsiane-Hao Hsue. Jour. Amnold Arb. 28: 3: 328
;;:l;'lll!_\' 1047, |

Im:ludi_‘xi are descriptions of two new species in Sterculia
and two in Reevesia.

20, . :

Kajewskiella, a new rubiaceous genus from the Solo-
n;(m lsidnds By E. D. Merrirr and L. M. Perry. Jour
Arnold Arb. 28: 3: 331-332; 1 plate; July 1947.

The new oenus is ¢
v genus is represented by plants reachi
merers in height. V1 i athmg i

On the anatomy of Cynometroxylon indicum gen. et sp
n\ny, a fossil dicotyledonous wood from Nailalung
Assam. By HOWDHU S ;
-,';Ilgn}l By l\\ \;‘(.I.-\\\TH-H_ RY and S. S. GuosH. Reprint
irom roc. Nat. Inst. Sci. India 12: 8: 435-447; 15
s 12: 8: 435-447; 15 figs;
The anato - i 1 i

E \.”:, i:...z‘te B of the fossil specimen is described in detail

ng he -.'.:nﬂu..[_p:m-nc_h_\':m pattern as a basis 4o genera of

I..”]..-.[..--.z\}lni hving Dicotyledons are selected for com

parison. J rere el 1 ol 1 3

i were eliminated through detailed comparisons

ACK Y 1 < & i | ‘—‘ ‘ : h
}]‘ ynometra (in part), Deseribed fossil woods were
also elimmated on the same basis .

Note: The - i 1 ;

- The authors report identification of wood artifacts

and fruit shells fro 1
. : : m Arikamedu excavati i o :
No. 2, 102-108. xcavations in Ancient India
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Regional keys for the identification of important tim-
bers used in military areas of inspection. Parts I, 11,
III. By K. Aumap CuowbHURY. [ndian Forest Records
n.s. (Forest Research Inst., Dehra Dun) 3: 7: 1-67; 57
plates; 1945. Price Rs s/12/—

A brief discussion of wood structure and the methods for
identification of timbers is followed by hand lens keys for
the identification of woods from various districts. Short
descriptions of the timbers are followed by photumicro-
graphs of cross-sections.

The afforestation of dry and arid areas. By R. L. Baps-
wag, A. C. Dy and A L. Grirrrrs, Indian Forest (Dehra
Dun) Bul. No. 133; 1046. Pp. 553 2 maps.

There are listed 250 spccies of trees, shrubs, hcrb; afnd
rasses with recommendations for planting. and description
of their habitat, distribution and uses.

ilvi i 7-1946.
decade of silvicultural cesearch in Ceylon, 193
i By C. H. HOLMES. Pub. by Ceylon Gov. Press, Colombo,
1947- Pp- 7+
P? T)riefpsumman_' of accomplishments and status preparcd
for the British Empire Forestry Conference (1947)-

i drewnem brazylijskiego (Araucaria Bra-
Bang::‘, nﬁmb. )il peroby rézow.el (As B’dﬁsﬂﬂﬁ
olyneuron Muell. Arg.) »= - By (J)‘jf‘g;;a Ratas
and STANISLAW SrryLA. Reprnt from : g
kow Nauk Rolniczych i Lesnych. 65: 2297204 :
1[9131?, contribution from the lnsti_rute of Fore:tn?[:}%én:if;:
ing U'nivcrsity of Poznan, Poland, is an :;.r:c?ttsmof g e
hc%':; of Parana Pine and Perol_)a Rosa. I[}ci?lh)
sivé mechanical tests are detailed. (In Folish:
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Pewne wlasnosci fizyczne i mechaniczne drewa niekto6-
rych gatunkéw peruwianskich. By Juiiay Raravski, S s 5
Reprint from Odbitka =z Rocznikow Nauk Rolniczych i Z - g8 3s5%

3 6 b A2 Pt - e = = 7 B
Lesnych 46: 219-228; 1939. ’ \ z 2| Fip o Tog § E-EE
“Certain physical and mechanical properties of some ) - ) ,EE'E . 3&":‘ 5% g ELT

“oy » . N - . 1 - = 5 [¥] ] et e
Peruvian woods” is a contribution of the Institute of Forest TR (7Y eed s 8 g e o THRE s 24T  “J852
Engineering, University of Poznan, Poland. Results of tests § té E EE8 .52t E=Ec8 g EEEEEE%%%EEE
on 20 woods, mostly identified by common names, include s R a QT<HOEE= R 0anr < i
specific gravity, compressive strength parallel to grain, and - Qe 4
Brinell hardness.—N, V. PoLETIKA. 8 e 282 =
2 T
z B <z2 ! =
: LA e ot S g g & g = 28
Nomenclature of commercial timbers. British Standards A8l = BEds o = g g g <7
. AT " 4 = H 3 /A Sz
Inst. (28 Victoria St., London, S.W, 1) B. S. 881: Hard- B 8l it ?f.}f-.o E"ﬁ'—‘é’{ o o 'E:a B g E _
" o > e > T i Q"
woods & B.S. 589 Softwoods; 1946. Pp. 102. Price 7/6. E = % E—a Eéijg'ag EE E% Eﬁég 9 ?::%::f-s § 2 E%
For each of 254 hardwood timbers and 70 softwood tim- Fg = EQZ‘E%EEQ%@ :55’2 'ﬁmﬁmzwa*mmﬂﬁm
. » w
‘.:L_-r.x are listed the standard name, botanical species, sources et ) ' = B
of supply, remarks, and other commercial or botanical 3 = E Bl s g 2
o S 1 r . r . . D C
names. A list of ;m[hun. of !mmmcal names and their abbre- = b 7 = S 2 8 - 25 B &
viations and an index are included. g 0|2 - Al i ® TE i EE P T
& A8l @ B miBE ES 98290 Su8
_ _ FB sl T RaB B 88  BA84C- GBE
An introduction to the forests of central and southern Bl lEllE 2edd @t T LuEE ELoRE82RY
Ethiopi : = @) et BT ‘émgaa%ﬁﬂéﬂ’ﬁ—ﬂ‘éag%ugagah"
thiopia, By W. E. M. Locax. Imperial Forestry Inst. S |22 28288 9;%%553530<mmmw—'*0”‘
Osford) Paper No. 24; 1946. Pp. 68; 1 map. Price 4 s. w5 ;: Bl OBy i AT
od b e & _
4 ] A= 5 2
In the first part the environment is discussed with respect :-:: E el E = E‘E: 2
; 5 t P ":;-':-.pl\_\.. \'In.u.nc. geology, s_t:ils, and mankind. Follow- el E 2 Za nﬁﬁgé = 'ﬁﬁ% 3»-
ing this are descripuons of the forests arranged according e % =] E <~ B %a ag'mg %-Eﬁgljg - ‘g g'é
[ R { T ’ . v - = e = — o
o types and associations. Included is a discussion of the E""‘ @d %@Eng-ﬂqgﬁ. El_'j éé R S
utilization and products. The third part discusses the forestry - N E §:a E& ‘é‘—‘é'g mhg E‘g?}@ﬁ %E‘E% EU E E:
woblem T- . ; 1 : . . iy i 2L y [ :
problem. I'ables give details of climate, the pl‘l:lcip:ﬂ species a0 = =) Eége‘é g}i% g E ) 35% 058 - g &%
i1 5 E caTIry 5 . 2 ) { . 5 T 28
and a list of sawmills, A map shows the existing forests and = ;E".E g g S~ Rog2 &_ug 3‘% goa- g g oA |
vegetation types. ] e O ! E%g_%g i E i k=Sl g»:g.ﬂ Eﬁ%a &E‘
I - bl . . o= tad) el = 4 4 T A d‘ 3 B N
. .I he inmtrp;i] Species at present (.'Npl[llfctl consist of = ;Fg o gv a..D-d-'n" BB ‘é.‘.g-g-%-ﬂ'w : E n‘g.s =
Cedar ( Juniperus vrocey o Jgs 0 A neEe= |8 oo 2B %‘&'gﬂ = 3-‘§ "ﬁa
(E} uniperus procera), Podo (F Ud(){?{f.!’pﬂ_'; SPP-), Sombao 5] cé E g-‘g o R AT ¢l c%iﬁiii“: AN
(E bebeyo iR nl T . : : 4 4o a = :
( o) .f;;.k,..r ruepy elliana), Olive (Olea spp-), Chellalaka 8" e 'Séﬁﬁzizii”% '
:h-‘-’fu'_‘.'u‘-_'\ ..’l'H.HJfr_:fh'g')‘ Tukur Incer f.PJ'.{:{i‘IHH ‘”‘}.h.l_”‘,!””), [ 1
* ':.Sl'.".. "Ir eltis _‘{I&.J”-‘.'\.h”hrj ;‘jnd iiades&,a l(")y:.\'j.{f”f}f ‘qui”c"
L > of these Cedar and Podo are by far the most widely
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West African timbers. By Gisert R. Keex. Wood (Lon-
don) 12: 6: 172-176; 4 figs.; June 1947.
Four kinds of Sapele (Entandroplbragma) are described
on the basis of their foliage, timber, and wood structure as
visible with the aid of a hand lens. Photomicrographs of the

cross-sections and line drawings of the leaves and seed pods
ire presented,

Le Limba dans la fabrication des hélices d'avion.
By G. H. Starx. Bul. Comptoir Vente Bois Congolaise

' I
‘];_‘.\.\;';'\I ey

. 13: 3-43 1 fig.; August 1947.
 During the war Limba (Terminalia superba) was used
:--_l‘ I‘..i.ii.1_'~, purposes, one nf‘rlw_!‘n being for airplane propel-
ers. The South African Air Force sought a substitute for
:-hgu!nr;n .\i:thu;_m_; previously used and after many
selected l.unin.z.lh‘}\'u ral thousand propellers have been

nade and proven satisfactory.—M. Recorb.

L aménagement des foréts du Mayumbe. By Nogr Hart

. Comptoir Vente Bois Congolaise (Brussels) r1a: 2-4;
£ . - e e 3

. has become so important from a forestry point
: I-'. the past 15 years that a special chaprer must be
toit. Mayumbe furnished 805, of the Congo forest
s .‘I-I";I"'x.'t‘;.uk war and 75% of the rotal production

f Limba. his development is due not only to its

o ".»|.1';ij.‘;-”..\L-;{:‘::\”m” but especially to its stands

iew of an article by P. Humblet (Bul.

1 PCO

led 15 a rey

Lo g¢ 37: 15 1946) entitled “L’aménagement
climatiques tropicales au Mayumbe.”—M. Recorp

NOotes on E- AL A d g -

i bast Airican timbers. Timber Development
(London) Ref. No. 28. 1947. Pp. 7
Fiel lii‘-.'_]zi : 4

it 37 East

':l'.l:_ll.nf the wood and its uses is given for
. -\_:E'Jun timbers. “East Africa” includes
s, Rhodesia, l.m-:g-.m'\'llca. Uganda, Nvasaland, and
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Annual report of the Forest Department. Pub. by
Uganda Protectorate (Entebbe), 1947. Pp. 25; 1 folded
map.

“Timber supplies have been greatly reduced by wartime
exploitation. Muvule ( Chlorophora) is a dwindling asset
even under the most careful rationing. Mahogany is reduced
to a level which prohibits its use for all bur the finest work
and timber for general purposes is by no means abundant.
Exploitation outside the Chlorophora savannas is ‘cunﬁncd to
some 500 sq. miles in the regions of Lake Victoria and Lake
Albert. The forests of the western perimeter arc too distant
to make working, except for loca} demands, an_economic
proposition at present. Without these, and anticipating the
exhaustion of privatcly—owncd forests. Uganda cannot
reckon on more than 700,000 cubic feet of timber a year,
which is slightly more than the average output of the five

re-war years but lictle enough at the 'PI"?SCII[ rate of indus-
trial development and African progress.

L’exploitation forestiére au Congo Belge. Byp FERD:-‘
NAND JASSOGNE. J. & A. Janssens, Bruxelles, 1945. Fp- 1923
illus.: 7 folded maps. ‘ ‘

In rl,uiz presentation on the forests and timbers of tl:te
Belgian Congo particular emphasis iS plnccd upon merh_n s
of exploitation including or_ggmmtmn. trans})“ms“?;é
methods of cutting, laws ﬁnd‘(:l;ll m;tl;?llf;ﬂ:: E‘r:npi e

1 7 mbers. A T8 AT
roperties and values of the rimbers. A ) i

Ef l;ruperties and gcncral descriptions ."f.hthe. :;EP{}LT&

species are ncluded, Seven folded maps oW

areas of each provinc‘e.
on in the Gold Coast. By W. E. M.

! <10 figs.; 1947
v Rew. 26: 11 30-533 10 83
OPESETY s concentrated in the

Timber exploitati
Locan. Empire F A4
[Gold e ﬂmtd)cfi exlélgé;ﬁ::gzs es of forest which

evergreen, moist and dry | NS 5 i sseries

l:nuc%hcr o the SRR a?e ctxllfregtiv'cqunitcd
occurring thers s i latter is very variable,
to any extent. The stocking of these
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but for practical purposes may be taken as averaging about
8o0-200 cubic feet of mature merchantable timber per acre
in the evergreen and dry deciduous types and from 200-400
cubic feet per acre in the moist deciduous forest. In terms
of sustained outturn, these stockings corresp(md to 4-10
cubic feet per acre per annum in the first two types and
from r1o-20 cubic feet per acre per annum in the moist
deciduous forest.

“Demands for timber amount to about §,250,000 cubic
feet annually, of which just over half is exported. Exports
are g5 per cent Mahogany, mostly in the log. The United
States and the United Kingdom together absorb over 9o
per cent of Gold Coast timber exports.”—From sunmmary.

Informal notes on forestry in Nigeria. By F. S, CoLLIER.
Farm and Forest (Ibadan, Nigeria) 7: 2: 128-133; 1946.
The writer of this article states that the “encroachment

of the Sahara” is a phenomenon which has been greatly
overworked by many foresters. The southern limit of the
desert has flucruated tremendously in geological time but
“the changes are imperceptible to 511}' one civili-
zation and can hardly be altered by man.” In fact there is
evidence to indicate that the desert once extended south
of its present limits. A broad belt of savannah vegetation
lies between the true desert and most of Nigena. ['he season-
al fluctuation of the northern limit of the sourheasterly
trade-winds causes an imprcssi\'c variation in the condition
of the vegetation of this bel,

“Man’s destruction of vegetation alters the appearance of
a locality but does not necessarily destroy its potentiality,
which is decided in general by the main climatic factors.”
[he population of the Sahara has decreased because of the
abandonment of old caravan routes in favor of transportas
ton l:}' sed.

Establishment of satisfactory forestry policies will be
greatly advanced by the introduction of more efficient and
cttled agricultural practises which require less area for
necessary food production. Diameter limit cutting in the
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rgip forests is not consistent with adequate silviculture. Pro-
vision must also be made for the reduction of useless middle
story vegetation to allow the healthy development of the

abundant natural regeneration of good species.—D. M.
SMiITH.

Classification des Apocynacées, 111, genre Ochrosia.
By M. Picron. Bul. Mus. Hist. Nat. (Paris) 19: 2: 205-
212; March 1947.

To correct the present disorder in the systematic arrange-
ment of the genus Ochrosia this author recognizes three
sections: Lactaria F. Muell. and Echinocaryon F. Muell each
with at least 16 species separated into three series, and
Phragmochrosia nov. with one species. Ochrosia confusa
(Sect. Echinocaryon) is described as new.—M. RECORD.

Classification des Apocynacées II, genre “Rauvolfia”.
By MAaRrceL PIcHON. Bul. Soc. Bot. France (Paris) 94: 1
& 2: 31-30; 1947. _
A cognp%cte classification of the genus Rawwolfia is pre-
sented. Fourteen sections are described and a key for their
separation given. Three new species are described.—M.

RECORD.

: r BALDwWIN

ectus of the genus Cunuria. By J. T. ’

& f]inszﬁld RicHARD E%\'ANS ScuuLTEs. Bot. Mus. Leaffiim:

(Harvard, Cambridge) 12: 10: 325-351 6 plates, 1 fig;

J‘?&lg nloafr?l'mown and interpreted, Cunuria com rises fogr

species and one variety. Two Species are estgbhs.';ddm a; :
-pl‘ct:ent paper, and one concept, recently describe

.

ies, i rank.”
species, 15 here reduced to varietal

Studies in the genus Heved I. By Rxg:ng:n I;Z)E:leg f;:.um
ves. Bot. Mus, Leaflets 13: 13 1135, Pd'ﬂ’cren:iacion ot
Two studies are presenteq: !; ‘Tthl i by

Hevea microphylla and H. minor. 11. New interp

of Hevea witida and its variety.”
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Notes on new and noteworthy plants. II. By HaroLp N.
Morvexke, Phytologia (N. Y. Bot. Gard.) 2: 8: 306-324;
June 1047.

Among the news species and varieties described is the tree

Aegiphila farinosa Moldenke sp. nov.

The water conducting capacity and growth habits of
Juniperus horizontalis Moench and Juniperus vir-
gintana L. By Cav G. Biross. Ecology 28: 3: 281-280;
5 figh.; Jlltv\' 1947.

The series of rests on the water conductivity and meas-
urements of the tracheids of Juniperus borizontalis and i
virginiana showed no significant difference between the
specific conductivities when taken from similar habitats.
Specific water conductivity was low for both species. Mean
tracheid lengths were 0.77 mm. and o.75 mm. respectively.
T'he s}\icn.mtic anatomy of the vegetative organs of

the Angiosperms. By C. R. METCALFE. Reprint from

Biol. Rev. (Great Britain) 21: 159-172; 1 fig.; 1946.

“The practical value of systematic anatomy cannot be
ully E--.nui until much more descriptive work has been
done; It is ]-:n:-\'-;;\. that the method is of definite value in the
retation of genera, and that it often affords evidence
concerning the interrelationships of families. It is of less
alug _:‘:1\ri‘--:- interpretation of species and taxonomic units
i still lower rank. Systematic anatomy is of cconomic
importance, since it enable timbers, fibers, crude drugs and
) tar botanical material to be identified even when floral
o e g T sl s of
. s may also be established by this method.
\ more complete 1;11|:\\"]cdgc of the systematic anatomy of
11 day plants would be of assistance to palmlmmfiists.

“Recent studies have shown how graded series of anatomi-

a1 tearures in the secondary xylem of the dicotyledons and

' metaxylem of the ‘vascular bundles of the mono-

oryledons can be used to indicate probable phylogenetic

n the
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sequences. There are difficulties in comparing woody plants
and herbs from this point of view owing to the small amount
of secondary xylem in the latter. This fact sets a limit to
the value of phylogenetic studies which are based on wood
structure alone,

“The basis of taxonomy is being broadened at the present
time, and there seem to be reasonable prospects that, in the
future, the facts of systematic anatomy, together with those
of cytology, embryology, genetics and other branches of
botany, will play an important part by helping to give a
deeper significance to systems of classifications than they
have done i the past.”—From author's summary.

Wood anatomy of New Zealand Dacrydium species.
By H. R. Ornan and J. 8. Rem. New Zealand Journ. For.
(Palmerston, North, N. Z.) 5: 3: 215-219; 6 figs.; 1946.
The anatomy of the six species is discussed and two keys,

one in detail and one in outline form, are presented.

A comparative study of the structure and chemical
composition of tension wood and normal wood in
beech (Fagus sylvatica L.). By K. Y. Cuow. Forestry
20: 62-77; 2 plates; 1946. _ 1)
. (The :;natomical structure and chemical composition

of tension wood and normal wood in beech (Fagus sylvatica

L.) are compared. _ ,

?‘z. The staining reactions of the two types of wood (:;_rc

described. Chlor-zinc-iodine 15 2 useful reagent for ﬁ-

tinguishing tension wood from normal woo_d undcr. the

mig;loscope. It can also be used to detect tension wood .hy
applying it to a clean-cut end-surface, tension wood ll:;:mg
P’E)n}éd urplish or reddish-brown and normal woc_:d yellow.
sta'“. Tg,nsion wood has a more compact anatomical struc-
3-than normal wood, as shown by the larger I:;mport;;;r;
n}rghers the greater thickness of the fiber walls, the snjath
' i n e

;’ize and' smaller number of vessels per unit area, a

smaller proportion of vessels.
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“4. Tension-wood fibers are characterized by short, dis-
continuous spiral markings in the walls, which are here
described for the first time. They are considered to be
incipient tension failures, resulting from mechanical forces
acting on the wood of the standing tree.

“s5. The findings of previous investigations, that tension
wood has a higher specific gravity and a greater longitudinal
shrinkage than normal wood, are confirmed.

“6. Tension wood has a higher ash content, a higher
solubility in water, and a lower solubility in 1 per cent
sodium hydroxide than normal wood. X
~"7.Itis confirmed by chemical analysis that tension wood
is highly lignified and has a higher cellulose content and
lower pentosan content than normal wood. It is further
indicated that the cellulose in tension wood is of longer
average molecular chain length than the cellulose in :10rr§1él
wood. »

“8. Evidence is given to support the view that the cellu-
lose chain molecules in untreated tension-wood fibers, as
opposed to untreated normal wood fibers, are relatively moré
h‘lf__-_hi_\' orientated in the direction of the long axis of the
fibers and therefore of the long axis of the tree itself. On
this account tension wood should be inherently stroneer in
tension than normal wood. That no marked difference in
tensile strength is in fact observed is explained by the in-
cipent tension failures in tension wood as revealed by the
r;h:ﬂ'd(“f‘(:l'lhrlt' markings on the fiber walls. 3
«.i-nnu-\j hcinhnnrn_}'a] longitudinal shrinkage exhibited by ten-
i od on drying below the fiber saturation point is not,
ft If‘i‘?;;}::;pprreﬁﬁ .ass?ciated with the angle of inclination
ey lose lmls._ in the wnqd Cf:lL\\-’al]s. It is most
f—. ; g7 r—'smcmtc‘fi with the marking in the walls of ten-
:IM\\nmi ﬁhars I'hese markings are regarded as minute,
[ransverse crac ks indicative of a stretched condition in green
SERER wood. The closing of innumerable cracks of this
r]}'l.,:,:.r.i.d 1]15]’1051[‘:()‘1‘1 during drying of tension wood accounts,
'8¢ measure, for the well-known abnormal longitudinal
nrinkage.”—Author’s sunzmmary.
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The structure of wood. By H. E. Descu. Wood (Lon-
don) 12: 4: 110-114; 12 figs.; April 1947.
This is the second article of this well-illustrated series
and deals with the anatomy of hardwoods.

The structure of wood. By H. E. Descu. Wood (Lon-

don) 12: 5: 140-143; 14 figs.; May 1947.

This is part three of a series and deals with parenchyma,
rays, ripple marks and gum ducts in hardwoods. The brief
semi-technical discussions are illustrated with photomicro-

.graphs.

A propos de liquides mucilagineux intracellulaires.
By E. pe Wirpeman. Reprint from Bul. Classe des
Seiences, Académie Royale de Belgique (Brussels). Serics
5: 32: 100-116; 1947. vl
The author discusses the properties of these liquids and

gives genera known or believed to contain them. These are

found in the following families: Amarylh_@accae, Araceac,

Commelinaceae, Dioscoreaceac, Iridaceae, Liliaceae, Orchida-

ceae, and Zingiberaceae.

Aluminium in trees. By E. M.ér CHEN:RY. Empire Forestry
21 255-2565 1040, .
’?lf:t d(:!;::rg%?tig: of th=sc5 pfg.sence of aluminum 1n btl;;z_
wood of various species (_paljncu]aﬂy Mouriria marshaiit
Burtt-Davy and Sandwith) is discussed. AL
“Since the original literature on this su ]eﬁ:t h:s \;zod
obscure it might be of interest to mention here ct :1:1 oo g
genera that have been recorded as aluminium accu :

These are: Orites, Kibara, Camellia, Euryaﬁ{.ggg?:, gg:
artia, Melastoma, Platy centrum, Leandrq,ma -Nec;m
stegi:z, Heterotrichum, Mecranium, Henrietied, e,

- icoria, Cornus, Symplo-
Memecylon, Aporosay Baceaured, Hic b pacalin, Saprosma

for . et
cos, Diclidanthera, Coussared, i Ol ¢

nd Palicour Erisma, Vocky \

. red . - s ! i .

f'ﬂlI“csmo.:;w Maieta, Adelobotrys Osbeckia and Craterisper:
ILidy

TN
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What is mahogany. By Gro. N. Lams. Veneers and Ply-
wood (Indianapolis) 41: 5: 30, 32, 33; May 1947.
The use of the name Mahogany for woods other than
Swictenia and Khaya is discussed. Some of the difficulties
arising from this practice are outlined.

Produits des Chénes. By Aivir Camus. Rev. Bot. App.
& dAgr. Tropicale 25: 275 & 276: 24-37; 1045,
[his is a brief discussion of the Oaks fdt!ercrls and
Lithocarpus) and their products, including tanhing materials,

fruits, cork, therapeutics, alcohol, truffle-grounds, and silk
worm food,

A propos des branches d’Arawucaria brasiliana et des
l"IG.‘L‘ldS: leur utilisation. By M. Guinier. Rev. Bot. App.
\, .I Agr. Tropicale 20: 225-226-227; 343-3453 1940.

Chis is a dm'ms_i:m of the “red wood” in conifers with
p:zrrw:_;‘f-.u' reference to branches. In the State of Parana the
wood from the “crowns” (knot whorls) of Araucaria is| used
to make novelties whose attractiveness is enhanced 1:.\' ch0
translucent red wood of the knots. -

WIPESREL L
knings By C. F. Yer, C. H. Lo, and C. B. Hwaxa.
ureau Acronautical Research (China) Tech. Rep. No
Sentembe = : “hi iig '
Iy. September 1945. Pp. 52; illustrated. In Chinese.
lvbamboo i ; i
. . I!.I. 0 15 made from thin veneers of woven bamboo
\1 he strips are cut from the outer 30 per cent of the
].I_.. .-..1|l1 .nja lH\l!.’IH}' about 4 mm. wide and o.5 mm. thick
wo-ply plybamboo wi Strips at rig ; :
:11\;{5:{-}.1' s ith half the strips at right angles to
P ce was found to have one-half the tensile

3

1-;"1‘]] of solid bamboo. The inclusion of nodes was found
cduce the rencile .
D el ce the tensile strength about 19 per cent from the
T age mean value of 67,500 Ib. per sq. in.

omplete mechanic: 2 .
_ plete mechanical test data are presented and the results

many grain directions
. y 8 ions and types of weavi i
’i'--.'.-P] {_.li_\\h‘ ; } f i1 Ing glven.—-
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Propertle§ of szuchu (Sinocalamus affinis MacClure)
grown in Szechuan. By C. F. Yer and L. G. Suex.
Bureau Aercnautical Research (China) Tech. Rep. No.
27, January 1946. In Chinese.

S(}:)eciﬁc gravity, moisture content, tensile strength, and
modulus of elastucity were determined for the sﬁecics in
relation to vertical and radial position in the stem. The
influence of the concentration of vascular bundles upon
strength was also determined.

Specific gravity is proportional to the height and also to
the distance outward from the axis to the epidermis; average
specific gravity of internode, 1.03. The greatest strength
was in the outer 1o per cent of the stem; strength in the
internode portion is greater than the node; minimum varia-
tion in strength is found in the region 2 to 6 meters above
the ground. The strength was greater in specimens assembled
from glued layers cut in a tangential plane than specimens
made from radially cut specimens.

The average tensile strength of the intemm{e (based upon
tangentially cut material) was 2730 kg/cm®; modulus of
clasticity, 2.6 x 10° kg./em®. The tensile strength of the
outer 10 per cent of the internode was 4520 kg./em=.—
YinG-PE CHANG.

s pi ine. By P. MAaURAND.
Le gemmage des pins en Indochine. B) _
R'gf'v. !‘Jfre%:mt. Bois (Paris) No. 118: 25-82; April 1947
and No.s 120 & 1213 123-1333 June-July 19471.. B
The naval stores industry and products as appic to '{.nus
Merkusii in Indochina are discussed in detail. The Phrm:il
and mechanical properties of the two-leaved pines are Lsted.

ux dans I'industrie des

vutilisation de bois tropica
L'utilisa Bois Nois 120 & 1212 135°

Ates a papier. Rev, Tnernat:
138; June-July 1947 _ £7
'I?wclfry speci)és of wood are tested and listed ;ccg;cizigg

to their relative suitability for package pa ill: and p g

paper- A table of fiber dimensions 15 include




World rubber produ

seN. International Inst. Ag:

Pp. 191; 6 maps.

TFI)w economical and the
business and rubber production ar
monograph.

The tung oil trees (Alenri
industry throughout the world.
Agri; 1938. Pp. 237; 3 maps. |
Species, cultivation, technical phases

the tung oil business are discuss

An extensive bibliography is inch

The waiting forest resources of the A
By Artuur Koeuver. Jour. N. ¥. Bo
67-70; March 1947. . '
To solve the problem of effecti

numbers of tropical timbers the :

to determine the technical p

methods of overcoming obje:

have. Concomitant with this

bale Tesources is advised.

Exploitation of tropical fi
secondary species. By
Rew, (London) 26: 15
The problems of tropical
and some of the bad practices not

improved methods and summaries
are given, |




