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A SILVICULTURAL TECHNIQUE_IjLTR IIIIDA^

FOR THE REHABILITATION OF DEGRADED FOREST

John S. Beard
Asst. Conservator of Forests

Trinidad and Tobago

Previous papers in this journal l/, , ^, ^ , ^ , have described
various silvicultural techniques, practices, and experiences from Trini-
devd. All of these have dealt with what is, in Trinidad, the major silvi-
cultural activity - the regeneration of high forests. In one locality
of Trinidad, however, activities of a somewhat different character have been
in progress and there has gradually been evolved experimentally over the
past decade a system for the rehabilitation and regeneration of degraded
woodlands. The treatment of areas which have been ruined by fire and the
shifting cultivator is perhaps one of the biggest forestry problems which
exists today in Tropical America, and since a considerable measure of suc-
cess has been attained in Trinidad, a description of the progress to date
may be of help to other workers.

The work has been carried on in the MacNair Ravine Sable Forest
Reserve, an irregular block of some 863 acres situated on the northern
plain of Trinidad about 15 miles south-east of Port of Spain. It lies five
miles to the west of the Arena Forest Reserve.

The original virgin forest in this locality probably remained in
undisturbed condition as late as the 1890's. Around the beginning of the

present century almost the whole area was sold by the Crown in lots of from
5 to 20 acres for agricultural settlement, mainly to East Indians; only a

few small blocks of land being retained by the Crown. As in the case of a

regrettably high percentage of past land sales in Trinidad, the soil was
subsequently found to be infertile and totally unsuited to permanent peasant
agriculture. The original forest on the holdings was burnt into charcoal,

food crops were planted and unsuccessful attempts were made to establish

cacao. Following this a regime of shifting cultivation began, the holdings

being periodically cut over for firewood and crops of corn planted without.

L/ Cater, J. C Notes on Calophyllum lucidum Benth. Caribbean Forester,

2jl. 1940.

2j The formation of teak plantations in Trinidad with the

assistance of peasant contractors » Caribbean p'orester, 2j4. 1941.

3/ Brooks, R» L. The regeneration of mixed rain forest in Trinidad.

Caribbean Forester, 2:4. 1941.

4^ Notes on pure teak plantations in Trinidad. Caribbean

Forester, 3jl. 1941.

Beard, J. S. Suiionary of silvicultural experience vfith cedar,

Cedrela mexioana Roem. in Trinidad. Caribbean Forester, 3j3. 1942.
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of course, the application of any form of fertilizer. Frequent periodic
fires swept through the area and eventually very many of the holdings were
totally abandoned and became forfeited to the Crown for non-payment of taxes,

In 1930 attention was drawn to the hardship caused to the peasantry
in the County of Caroni by the shortage of forest produce, since almost all
land in the county had been sold and little forest remained. Accordingly it
v;as decided to for-m a Forest Reserve at MacNair Ravine Sable out of any
remaining blocks of Crown Land and the forfeited holdings. Betif/een 1931 and
1933 the proposed Reserve v^as surveyed and demarcated and it was finally
constituted in 1934.

Description of the Reserve

The following is a full description of the Reserve:

Topography

The land in the northern half is somewhat flat, consisting of alluvi-
al terraces of Pleistocene age dissected by V-shaped ravines. In the
southern half the Miocene formation (sands and clays) is exposed and the
land is undulating. The elevation throughout varies between 50 and 200 feet
above sea level. The flat parts are poorly drained and tend to become
swampy in the rainy season.

Soils

The following descriptions of the soil types was furnished by Dr.
B. M. Chenery, Government Soil Chemistj

Piarco Sand . -A light, greyish, loose sand, underlain at a depth of
one to tv/o feet by an exceedingly compact impermeable and non-shrinking red
and white mottled clay or clay-loam. The transition between the horizons is

abrupt. This soil is associated with the flat country in the north of the

Reserve. The ground surface is markedly hogvmllov/ed.

Las Lomas Loam . -An orange to red and white mottled loam, somewhat
stiff and impermeable. This is associated with rather more undulating land
than the Piarco Sand, but there is an intermediate zone between them where
the two types alternate in catena, Piarco occupying the flat tops of ridges

and Las Lomas the slopes.

T&lparo Clay . -A very heavy, almost pure clay of shrinking type,

generally brilliantly red-mottled in the upper three feet, merging into a

whitish clay below. Two phases are distinguished here, the red-weathered

phase and the red-mottled phase, the red colour being less pronounced in

the latter than in the former and presumably indicating a lesser degree of

acidity and faulty aeration.

Calcareous Clay . -A small patch of greenish-yellov^ calcareous clay

is found on the Toby-Hercules Trace.
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Arena Sand. — A deep, loose, free-draining sand of grey colour. IWo
phases are distinguished, a flat phase and a slope phase, depending on the
nature of the topography. The boundaries shovm between this type and the
Talparo Clay should not be too literally interpreted since the actual
boundaries are obscure and there is an intermediate catena zone with sand
capping ridges and clay outcropping on slopes.

With the exception of the calcareous clay v/hich occupies a very
restricted area, all these soils are derived from sedimentary rocks which
are deficient in essential plant nutrients and are therefore unsuited to
present systems of peasant agriculture.

Rainfall

Rainfall records have been kept in the Reserve for 8 years (1935-
1942) and the following are the averages for this period:

Inches of Rain per Ilonth

Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov

.

Dec. Tota

3.38 1.33 1,27 2.90 5»73 8.33 9.86 10.51 8,36 6,01 8.92 7.89 74.4

The year is divided into a dry season from January- to April and a

rainy season from May to Deceiaber.

Communications

There is a metalled road one mile from the north end of the Reserve

and another two miles from the south end. The Reserve itself is traversed

by a number of natural soil cart roads, which connect with the metalled

roads.

Utilization of Produce

The local population is an agricultural one, mainly cane farmers of

both East and West Indian extraction. The villages of Chaguanas, Longden-
ville and Cunupia, and the settlements of lladras and Las Lomas are v.dthin

easy reach. There is a considerable demand for charcoal, fuelwood, round-
wood house posts, rods, rafters, thatch for roofing, etc., in fact diffi-
cult^'' is experienced in obtaining wood of any kind. Placed as it is, in a

district where all available Ismd has long since been alienated and de-

forested, the MacrTair Ravine Sable Reserve is ideally situated for the dis-

posal of all forest products capable of being grov/n in the locality. In

addition the Macivair Zone is v/ithin 20 miles of Port of Spain.

Original Vegetation

Up to the 1890's the vegetation of this area must have rested quite

undisturbed. Predominantly the forest must have belonged to the formation
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evergreen seasonal fores but the rainfall of the locality is very nearly
marginal for that type, so that on the driest sites, namely the tops of hard
clay ridges, there seems to have been a local change to semi-evergreen
seasonal forest. The latter consisted of a Peltogyne association and the
former of a C&r^a~E£G}iweil££tt association which v/as divisible into a Sabal

phase on the drier, milder clays and a Max ijni liana phase on sands, loams

and wet, acid cleys. The alternation of these types was determined broadly

by moisture relations, that is, by the mutual interaction of rainfall,

topography and the physical character of the soil and was not directly
related to eny one nf these factors taken sir^ly. In general, Qarapa-
Eschweilera-Maximi liana forest occupied the most moist sites, Peltogyne
forest the driest, with C&rapa~Eschv;eilera-Sabal intermediate.

The principal components of the above forest types would have been
as follov/si

Carapa-Es chwe i le ra-Maxiiid lia-na . (Crappo-guatecare-cocorite)

Aniba panurensis
Aniba trinitatis
Sterculia paribaea
Carapa guianensis
FiSchweilera subglandulosa
paohira Insignis

Psntaclethra macroloba
Diospyros ierensis
Lioania biglandulosa
Warsze\viczia ooccinea
Lfaximi liana elegans

Carapa-Sschweilera-3abal. (Crappo-guate care-carat)

Carapa guianensis
Paohira insignis
Es chv/eilera subglandulosa
Crudia obliqua

Sterculia paribaea
Pentaclethra Xiiacroloba

Trichilia oblonceolata
Guarea trichilioides
Sabal sp.

Brovaiea lati folia
Sv^artaia pinnata

Peltogyne . (Purpleheart)

Peltogyne porphyrocardia
Mouriri marshall!

j

SscmTOilera subglandulosa
Vitex capitata
Fouteria minuti flora
Trichilia oblanceolata

Hura crepitans
Gopaifera officinalis
Sabal sp.

Cocooloba spp.
Myrtaceae spp.

Management

y/hen the Reserve was constituted in 1934, the forest growth through-
out v/as in a very degraded condition. The whole northern portion, now
Compartments 1 to 8, consisted of abandoned agricultural land, where fre-
quent fires, choppings and croppings had completely exhausted the soil, and

y Beard, J. 3. Climax vegetation in tropical iimerica. Ecology,
25j2. 1944
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was covered with a low, worthless bush under 20 feet high, much of it being
coppice. It was laced with lianes and razor grass (Scleria) and contained
few valuable species, but had a great abundance of the cocorite palm.
Maximiliana elegans . The southern portion (Compartnients 9 to 13) consisted
of former Grown lAnds, which had never been cultivated but which had been
intensively logged and burned over and were widely ruinate.

Si Ivi cultural operations vrere started in the reserve area in 1931.

The immediate object of management was the improvement of the growing stock
so on&t it oould at Isest form a good pole crop capable of yielding small
rcundwood and firewood. The ultimate object was the creation of a normal
forest capable of supplying timber.

The most obvious procedure was to clear away the bush and plant an
entirely new tree crop. On such degraded areas, hovrever, grovrbh of the
planted trees is always slow and weeds, particularly razor grass, present
a serious problem. Unless an especially fast-growing species can be util-
ized, plantations are both costly and difficult to establish. Teak, which
has been so successful in Trinidad, and is a fast gfovdng tree, was not
tried in this particular area since the bulk of the soils suffer from
impeded subsoil drainage, a factor which is inimical to the species. Some
planting work v/ith other species, mainly native, was done from 1931-1933,

but was not subsequently continued.

In 1931 and 1932 seeds of Carapa guianensis and Pentaclethra maoro-
loba were sown on grassy, degraded soil. After a very slow start a healthy
pole crop some 20 to 30 feet in height resulted by 1942.

In 1932 fifteen species of Eucalyptus were tried but results have
been very poor and none can be called a success. In 1933 an acre was
planted i-vith Terminalia obovata at a spacing of 8 x 8 feet. By 1942 the
trees were on the average 25 feet in height with the tallest 40 feet.

In the early years growth of the planted stock in all these trials
was extremely slow. A very degraded area had been chosen of low bush full
of grass and Cordia cylindrostachya and when this v/as cleared the radiation
from the soil appeared so intense that the leaves of the young trees were
literally scorched. After some years when the young tree became established
and began to cover the soil grovrfch v^as fairly rapid, but at first the seed-
lings of these species v/hich under natural conditions come up in the moist,
equable environment of a forest floor were quite unable to withstand the
severity of full exposure. Attention may be invited to the experiments at

ijrena Reserve described by R. L. Brooksjy, where the range of temperature
was found to be twice as great in the open as under forest, the evaporating
ability of the air three to five times as great, and the degree of inso-
lation twelve times as great. Destruction of tree cover causes the micro-
environment to deteriorate to a degree which is hard to realize.

ij Duthie, D.V/., Hardy, F* and Rodrfguez, G. Soil investigations in
the Arena Forest Reserve, Trinidad. Summarized by R. L. Brooks. Imp.

For. Inst. Paper No. 6, Oxford. 1937.
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From 1932 natural methods wore tried and proved so successful that
they were extended for the treatment of the whole Reserve under V/orking
Plans. The first working plaa was in force for the five-year period 1933-
37 and was superseded by a aucond for 1938-42. A third plan is in force
at the present time and will run until 1947. The theory behind the oper-
ations is the simple proposition that "nature is a great healer". In
secondary vegetation, if it is protected from further interference, the
climax automatically begins to develop sometimes very slowly, but fre-
quently at a not inconsiderable rate. Rather than to adopt elaborate and
expensive planting niethods, therefore, it may be preferable to let nature
do the work offering her only certain assistance with the object of
hastening progress and influencing the composition of the natural crop.
All work was at first experimental. The initial working plan constituted
an Improvement Working Circle divided into five annual coupes varying in
size from 140 to 206 acres. Each coupe was subjected in turn to im-
provement fellings, for which the working plan provided the following
general prescriptions:

a. Cutting vines and razor grass.
b. Reducing excess coppice shoots on stools of species of value.
c. Encouraging young natural seedlings and saplings of valuable

species by reducing competition.
d. Eradicating palms.

The detailed treatment of each annual coupe was laid down in an
Annual Plan, following the foregoing principles, but based further on a

detailed examination of the coupe and on experience gained in previous
coupes. At this stage the cutting of vines and razor grass was the most
important operation, since these were loading the crown of the trees,
restricting and deforming growth. Cutting them allowed the tree crop to
go ahead. Maximiliana palms were at first poisoned but it was found
cheaper and more effective to cut them dovm.

Under the second working plan the same annual coupes were again
treated. Operations had as their object the encouragement of existing and

the introduction of fresh natural regeneration and the development of only

one pollard or coppice shoot per stump, and were as follow*

a

a. Cutting of surplus pollard and coppice shoots of valuable
species, retaining the best in each case.

b» Thinning and cloaning of other species among the crop to a degree
which would assist the development of existing natural regener^

ation and the appearance of more while still maintaining
sufficient of an upper canopy to keep down the growth of
grass and vines.

During the first cycle, all the work was done by direct labour and

there was very little outturn of produce* Some small poles and rods and

odd remnants of timber were sold, Dxiring the second cycle a large quantity

of pole-size wood was available and the bulk of the work was done by

charcoal burners. First, the coupe was inspected by the Forest Ranger in

charge, who marked thinnings and coppice shoots etc. for removal. These
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polos were then cut by charcoal burners (or in some cases by firewood
merchants) who paid a small royalty on the wood. The coalburners stacked
the wood on the spot and burned it into charcoal. There vms such a strong
demand for wood products in this locality and for charcoal in Port of
Spain which is not far away, that almost every available stick of wood
was sold. After the coalburners had finished work, direct labour v/as
employed to tidy up and to cut lianes and fell palms.

As an example, the following arc the details of the actual work
carried out in one compartment. No. 3:

1933.— The compartment was lightly underbrushed: vines and razor
grass were cut. Wo thinning of excess coppice and pollard shoots was done.

1958.— Excess coppice and pollard shoots, and stems of worthless
species interfering with valuable regeneration were marked and were felled
by charcoal burners. Razor grass and vines were then cut and the area
generally tidied up.

1941. — Razor grass and vines were again cut and odd poles inter-
fering with young growth were removed.

1942 . - To meet a local demand for poles and firewood further
unwanted poles were marked and felled and removed by purchasers.

Under the current working plan the same policy is continued since
"past results have shown that an excellent crop of natural regeneration
has been and is being produced under the shelterwood system". Under the
working plan. Compartments 1, 2, 3, and 5 are regarded as "regenerated",
that is to say they are considered fully stocked with a young pole crop of
valuable species. During the current five year period it is confidently
expected that all the remainder of the Reserve, except compartments 9

and 10 and a few acres in 6 and 8, will progress to the status of "re-
generated". Compartments 9 and 10 contain some clay soils v/here regener-
ation has been slow to appear and the portions of 6 and 8 were covered
with an excessively deprraded bush that had been repeatedly burned and has
been slow to recover.

In the regenerated compartments, only thinnings are now being carried
out. The Forest Ranger marks poles for removal, treating one compartment
each year, and they are cut by purchasers. In order to get access to the

produce, the cutters slash what still remains of the razor grass and vines,
which is a helpful operation and so these compartments are now, after only
ten years, already at a profit-making stage.

In the remainder (except 9, 10 and parts 6 and 8) the improvement
operations of the last period are being repeated with the aid, as before,
of charcoal burners. In the unpromising Compartments 9 and 10 and portions
of 6 and 8 the choice lies between fxurther waiting for recovery of the vege-
tation and resort to artificial means. The latter has been decided upon
for the portions of Compartments 6 and 8, totalling 55 acres, which are to
be planted up mainly with Terminalia obovata . with some Gmelina arborea .
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Tabebuia pentaphylla (these tv/o are exotics) and Calophyllura lucidum .

There is still confidence that natural methods would regenerate these areas
in the long run, but as they consist of small blocks in the midst of more
adveuaoed growth and as it is intended to produce more or less even-aged
crops, the planting is being resorted to for evening up the oorapartments.
In Compartments 9 and 10 some research has been prescribed to shed light on
the non-appearance of regeneration.

In carrying out thinnings and cleanings it is recognized that seed-
ling growth is preferable to coppice or pollard end the fonaer is alvfays

favoured. During the initial rotation, however, it has been decided to
utilize the latter where necessary, for the rapid production of a young
pole crop (later to become a timber crop) of mixed valuable species. The
following are considered "valuable":

Byrsonima spicata
GalophyJJ.um_lucidum
Carapa guianensis
Cedrela mexicana
Copaifera officinalis
Didymopanax morototoni
Esohweilera subglandulosa
Hieronyma caribaea
Hymenaea oourbaril

Nectandra and Oootea spp.

Manilkara bidentata
Feltogyne porphyrooardia
Platymiscium trinitatis
Tabebuia serratifolia
Teriainalia obovata
Virola surinamensis
Vitex capitata
Vitex divaricata

Economics

A conspicuous feature of the operations at Macl^air Ravine Sable

Reserve has been the extremely lov; cost relative to results obtained.
Table 1 summarizes for each compartment the expenditure und revenue to date

in terms of dollars per acre. The currency unit is the British Vfest Indian
dollar which corresponds to 4s. 2d. sterling and is equivalent at the

present official rate of exchange to U. S. ^1.17. Rates paid to labour for

daily work have been as follows:

Jeor. Males Females

0

1931-36 0,35-0.45 0.35
1936 0.40-0.50 0.35-0.40
1937 0.45-0.55 0.40-0.45
1938-40 0.50-0.60 0.45
1941 0.72 0.50
1943 1.06 0.78

These rates are not entirely relevant to costing since much of the

work vjas often done by contract.

Figures are summarized in Table 1 by cycles, each compartment being
treated in turn and (usually) once only in each cycle . Sales of produce

took place only in the year of treatment. Thinnings and cleanings in

Caribbean Forester - 8 - Vol. 6, No. 1
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1941-42 refer to additional work done in a few compartments in response to
a special local demand for produce. Tlie oubturn consists largely of cord-
wood, sold as firewood or for burning into charcoal, at the rate of 60
cents per cord of 128 stacked cubic feet. Increasing n^lmbers of small
poles are being sold and fetch from 8 to 12 cents each.

The work at MacWair has always been very strictly related to costs
and the intensity of work done has been regulated so as not to exceed a

certain fixed net expenditure. At first the aim was do such work as would
involve a net expenditure of not over s?2.00 per acre per cycle. Vfith in-
creasing labour costs, particularly towards the end of the second cycle
(Opts. 9-13) this basic figure has had to be raised but still remains
reasonably low. It would of course be possible to do much more intensive
work and thus accelerate regeneration, but speed for its own sake is no

object. Also, increasing haste increases costs in something like geome-
tric progression. To halve the regeneration period would probably
multiply costs four times. The aim of these operations is to produce
a timber crop on degraded land at low cost by utilizing nature's own slow
but sure processes.

In Trinidad, it costs about '<^25 per acre, net, to establish teak

plantations and about $30 to ;i^40 for rapid establishment of young mixed

stands of native species under shelterwood by mixed artificial and natural

regeneration. Compartments 1, 2, 3, and 5 are already considered es-

tablished at MacNair and their average net cost has been $4.70 per acre.

Mature of the Present Crop

Ihe present crop at MacNair shows some interesting variations and

rewards detailed consideration on an ecological basis. Great modifications

in the original" forest had already taken place by 1932 and further changes

have occurred since then in response to natural succession and the silvi-

cultural operations. Tlie present crop is, therefore, an expression both of

history and the environment. It may conveniently be considered in detail

by compartments: (see Fig. 1).

Compartment la

Area approximately 15.5 acres. Piarco sand. This is filled partly

by plantation", partly by experiment plots and partly by untreated lastro

(secondary bush). The plantation (4.5 acres) was formed in 1931-32 by

sowing and planting Pentaclethra maoroloba , Carana guianensis and Calophy-

llum luoidum on degraded grassy land. The crop now consists of healthy

poles some 30 to 35 feet in height. T^ie soil has been considerably im-

proved and carries a good layer of humus.

Compartments lb. 2. 5^ and 5

Area approximately 250 acres. Piarco sand. The crop consists of

a low light shelterwood formed principally of coppice and pollard shoots

mainly of Terminalia obovata in association with Didymopanax morototoni.

Cordia spp., Pentaclethra maoroloba. Parinari camnestris. Byr^'^o^^"^ spipat^a

Caribbean Forester - 10 - Vol. 6, No. 1



and Maximiliana eleg;ans . Accessory species are Fisonia egfiergiana. Amaioua
corvE^£sa, Frotiuji ^uianetise , Coccoloba latifolia . Rcllinia mucosa and
l^elastomaceae^ There is much razor grass but little herbaceous ground cover.
Below the shelterwood is a well-established crop of raixed natural regenera-
tion of Manilkara bidentata

, Carapa guianensis , Vitex divaricata , Calophyl-
lum lucidun , Sschweilera subglandulosa

, Did-/mopanax morototoni . ITeotandra
surinamensis . Terminal ia obovataj Tabebuia serratifolia . Byrsonima spicata
and Hieronyina oaribaea - Sschweilera subglandulosa and Terminal ia obovata
being much the commonest species = The regeneration varies from small plants
under 5 feet in height to poles 4 to 5 feet in girth, with an average
stocking of 262 young tress per acre or a spacing of about 14 feet apart.

Compartments 4, 6a, 6c, 6e, 7^, and 3a

Area approximately 190 acres, Piarco sand, Talparo clay, red-
weathered phase, and mixed Las Lomas loam and Piarco sand. The crop here
is of essentially the same composition as described above, except that
Fithecolobium jupunba and Byrsonima spicata vie for dominance with
Terminal ia obovata and that the regeneration, while present is too sinall

to be considered established, the whole crop being smaller.

Compartments 6b ^ 6d, 8b, and 8c

Area approximately 55 acres. 7ne crop while showing affinities to
the above, is a poor lastro (secondary bush) showing the effect of recent
fires and consists chiefly of Cecropia peltata . C ordia cylindrostachya .

Coccoloba latifolia , Pentaolethra nacroloba , Terminalia obovata , Cordia spp.,

Laetia procera . Amaioua oorymbosa and Ficus spo No regeneration can be
considered as effectively present.

Compartments 9a and IQa

Area approximately 72 acres o Arena sand, steep phase, 'Talparo clay,
red-v/eathered phase ^, Las Lomas loam, and mixed Las Lomas loam and Piarco
sand. A tall and open sheltervvood of Pentaolethra macroloba , Mectandra
and Qcotea ,

Carapa guianensis . Inga spp=, Duguetia lucida , Pachira insignis .

Tabebuia stenocalyx , Sterculia caribaea ,. Spondias mombin . Qrmosia monos -

perma, Parinari campestris etc^, witti accessory species Rudgea freemani .

Brovmea latifolia ., Aegiphila integrifoliao Diospyros ierenensis and Ifyrtaceae

spp. and a very dense ground cover of Heliconia spp. and similar herbaceous
plants o There is no razor grass. Regeneration is not very plentiful but
includes Cedrela mexicana , Vitex divaricata ,, Eschweilera subglandulosa .

Aniba panurensis , Nectandra martinicensis and Tabebuia serratifolia , too

small to be considered established.

Compartments 7b, 9b, 9c, 10b, IQc^ lib, and 12b

Area approximately 50 acres o Talparo clay, red-weathered phase,

Las Lomas loamj and Arena sand, steep phase, and Calcareous clay. These

areas v/ere formerly the Peltog;'/Tie porphyrocardia type of forest. The crop

consists of high, open shelterwood containing overmature Peltogyne porphy-

rocardia . Spondias mombin ,
Copaifera officinalis , I.Iouriri marshallii , Vitex
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capita ta , Esohvfeilera subglandulosa and Albizzia caribaea . over a fairly
thick understory of Coccoloba latifolia „ Myrtaceae spp,,, Warszev/iozia
coccinea ^ Brownea latifolia ^ Coccoloba fallax . Mouriri rhizophoraefolia
and Erythrina pallida o There is little or no ground vegetation. Regener-
ation is not plentiful but includes Manilkara bidentata . Cedrela mexicana.
Vitex capitata , Eschweilera subglandulosa . Didymopanax morototoni .

Hymenaea courbaril . Terminalia obovata „ Tabebuia serratifolia and Flatymis -

cium trinitatis , too small to be considered established.

Compartments 11a and western Portions 12a and 13

Area approximately 158 acres o Arena sand, steep phase, Talparo
clay, red-weathered phase, and Arena sand^ flat phase. Developed mainly
upon the Arena sand, the crop here is strongly reminiscent of Arena Reserve
and responds in the same way to silvieultural treatment. The crop consists
of a light shelterwood of poles up to 5 feet in girth and 60 feet high
containing Byrsonima spicata a Didymopanax morototoni Pentaolethra macro -

loba, Alchornea glandulosa . Mectandra surinamensis , Terminalia obovata
and Pera arborea >: Ryania speciosa is a conspioous undershrub and there is

little or no ground vegetation except for occasional Ischnosiphon arourna .

Razor grass is absent. Exceedingly oopous natural regeneration has conse in

of Byrsonima spicata;
,
Didymopanax morototoni ^ Tabebuia serratifolia ,

Hieronyma caribaea g Mectandra anH Ocotea , Eschweilera subglandulosa and
Vitex sppo, but is as yet too small to be considered established.

Compartment lie

Area approximately 2.77 acres. Arena sand, steep phase, and Talparo

clay, red-weathered phase. A secondary bush ("lastro") type of the pre-

ceding, without much regeneration.

Compartments 1Z&^ and 15 (eastern portions)

Area approximately 60 acres. Talparo clay, red-mottled phase.

This area which was formerly the Carapa-Esohweilera-Sabal type of forest

has not been placed in separate sub-compartments since the boundary is not

a distinct one on the ground and since the type of regeneration is the same

as on adjoining areas though less plentiful. The crop consists of a light

shelterwood in which Pentaolethra macroloba predominates together with

Pachira insignis . Carapa guianensis . Laetia procera o Nectandra and Ocotea.

Sterculia caribaea , Tabebuia serratifolia and Vfarszewiczia coccinea .

Regeneration is moderately plentiful and consists of the same species as

in Compartments 11a and the adjoining areas of 12a and 13.

Compartments le

Area approximately 2 .,5 acres ^
unproductive. This is a swamp

containing Symphonia globulifera and Virola surinamensis and has not been

treated silviculturally.
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Classifioatjm of Regenerstion Crops

It T/ill be clear from the above description that the present crops
differ rather raore widely from one another than did the original vegetation
types. Characteristic crops can be traced as descending from the original
purpleheart (Peltogyne porphyrocardia ) (Compts. 7b etc.j and crappo-guate-
care-carat ( Carapa-Ssohv/eilera-Sabal j (Eastern 12a and 13 j types, charac-
terized on Fig. 1 as the purpleheart-v/ild guava (Feltog.yne-lIyrtaceae

)

and
bois raulatre-carat

(.
Pentaclethra-Sabal ; crops respectively. Present crops

originating from a crappo-guatec£>re-cooorite
(. Carapa-Sschweilera-Llaxinii -

liana ) association have been moulded by history and environnent into three
quite distinct crop-t>^es: the olivier-guatecare ( Terminalia-Bschweilera )

crops of Coiapartnents 1-0, the bois mulatre-laurier (Pentaclethra--Jectandra.)
crop of Compartments d& and 10a and the serrette- jereton-hone^nivood (Byrso -

nima-Did;^'Tnopanax-x\lohQrnea j crop of Gompartraents 11a and western 12a and
13. The first of these, marked by the dominance of olivier ( Terminalia
obovata ) , occurs on the flat and hog'^allowed or gently sloping land of

the Piarco Sand and Piarco-Las Lomas catena in the north of the reserve,
v/here quite a characteristic flora has developed, doubtless influenced by
the shifting cultivation and burning the area has undergone. Regeneration
mainly of olivier (Teminal ia obovata ) and guatecare (Sschweilera sub-
^landulosa ) coppice, is plentiful and the most advanced young crops are

to be found here. The bois nulatre-laurisr ( Pentaclethra-Nectandra j

crop is found on moist Las Lomas and Talparo Clay sites in the center of

the Reserve. A denso herbaceous ground-layer is characteristic, and may
well be partly responsible for the relative lack of regeneration. The

serrette- jereton-honeywood (Byrsonima-Didymopanax-Alchornea) crop is

associated with the Arena Sand, free draining and v^ithout much groxind

vegetation. Natural regeneration of good species cones in very readily
under shelterwood here and even in the pre-existing secondary pole crop

there are many natural groups of well formed serrette (Byrsonima spic ataj

and jereton ( Pidymopanax morototoni )

.

One of the most important considerations is that regeneration of

desired species comes in readily on sands - very v/oll on free draining
sands, fairly well on poorly drained types - but only to a limited extent
on clays. The reason for this is not at present known. Liability to dry
out and to waterlog are no doubt important factors, and also the nature
of the ground vegetation.

Statistics

Table 2 summarizes the natural regeneration up to 1 feet girth

disclosed by enumeration surveys in which strips 10 feet wide wore
enumerated on the sides of lines cut in each compartment.

Discussion '

The salient point of the silvicultural results, which is confirmed
by experience elsewhere in Trinidad, is that natural regeneration occurs

very readily on sandy soils - or on soils which at least are sandy in the

upper horizon - but relatively weakly on clays, particularly heavy clays.
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The species which regenerate are different on these two soil groups and
this in spite of the fact that the original forest type of both sand and
clay raay have been identical. On sandy soils a timber forest usually grows
back somewhat rapidly, but on clays there is a lengthy stage where the
v/orthless Cecropia . Ochroma . /ismia . and Guazuma are the chief tree species
and the ground is thickly covered with lieliconia and other herbaceous
vegetation. Research is indicated into the reasons for this difference
in behaviour, which are not at present known. It is probable that the
heavy, impermeable clays hold up too much v/ater at the surface and cause
the seed to rot, but it is equally possible that much mortality occurs in
the seedling stage.

A factor equally important to regeneration is the seed dispersal
mechanism of the different trees. Ttiose which spring up most readily
are, naturally^ those whose seeds are easily distributed. Among the
"valuable" species at ItecNair, Terminalia» Tabebuia and Cedrela have
winged seeds widely dispersed by wind and the seed of Byrsonima , Didymo-
panax . Hieronyma and Lauraceae are distributed by birds and bats. These
species regenerate much more copiously than the remainder in the list
of "valuables" which have relatively large and heavy seeds without any
natural dispersal mechanism.

It is also necessary to consider the particular niche in succession
which a species occupies. Some are the natural pioneers of bare land,

others belong to a secondary stage when high forest is being recreated
and yet others belong only to the climax association and are the last to

appear. Tliere is usually a rough correlation between seed dispersal and
place in succession, those of the first stage being the most readily
distributed and vice-versa. Generally also the members of the first
stage are without value and the most valuable timbers are to be found in

the final and climax stage. It v/ill, clearly, be considerably easier to

regenerate species whose niche is in an early stage of succession. Kobody
in the West Indies should have any trouble in producing a pure stand of

9391S2%^L^1^^^ " ^^"^ such pioneers are not always desirable. It is gener-
ally the best principle in natural regeneration operations to select as a

compromise species of reasonably good timber appearing at a reasonably
early stage, thus striking a balance between quality and time. In Trini-

dad, Byrsonima spioata , Didymopanax morototoni , Hieronyma oaribaea .

Tabebuia serratifolia and Terminalia obovata regenerate readily and are
fast growing in their early stages: one is a first quality hardwood, three
are medium quality hardwoods and one a medium quality softwood. Hieso are
relied upon to provide the principal portion of the crop and such admixture
of other more valuable species as will appear is carefully fostered.

The rate at which the recreative process in degraded forest protected
and treated by improvement operations takes place will depend in most cases
upon the degree of initial degradation. Land that has been intensively
burned and over-cropped for many years will recover more slowly to start
with than an area less greatly disturbed. In Trinidad there has been no
experience in the treatment of eroded land. At MacNair the ground is

generally somewhat flat and no appreciable erosion appeared to have taken
place. Tl-ie soil was basically poor in mineral nutrients and had been
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exhausted of its humus, but the effoct of the approach of bedrock to the
surface which is usuallj'- associated v/ith eroded lands was not present.

During the present year it is hoped to repeat these operations
experimentally in some of the Windv.'-ard and Leevmrd Islands. Here there
are tv/o main types of site to be treated: dry, eroded hillsides in the
lov/lands, covered vj-ith poor, deciducas bush and v/ith little soil re-
maining, and secondary woodland in wet mountain areas that have suffered
from the shifting cultivator. In the former case there are indications
that once the lands are closed and protected rapid invasion by Tabebuia
pallida and Swi e tenia maha^onl can be expected. In the mountains, secon-
dary woodlands usually contain naturally a high proportion of Simaruba
amara and various species of Lauraceae, a proportion which it should be
practicable to incT'ease. All of these species are fast-grov/ing (for

their site) and of considerable timber value.

The particular advantage of natural methods for the treatment of
degraded woodlands is the absolute certainty of obtaining results of some

kind. One is encouraging natural processes all the time and at the very
least at the end of a period of years the formerly degraded area will carry
a much better growth than at the beginning, even if not fully stocked with
valuable species: end the expenditure will have been small. On really
degraded sites ecological conditions have become so adverse and balances so

upset that artificial methods may be demanding the impossible, demanding

of the planted stock a tolerance which it cannot hope to possess. There is

no certainty in artificial regeneration under such circumstances. It is

invariable costly and if it fails the last state may well be worse than

the first, due to the additional interference tendings have necessitated.

The additional time required by natural methods is surely of no consequence

in forestry where rotations run to 60, 60, 100, or more years, and in any

case the experience at MacNair has shovm that this time lag is by no means

as great as is generally sxipposed. Tropical forestry, in nearly every

country in which it has been proctised (and Trinidad is no exception),

has suffered in its youth from a disease that has been called "planting

measles", a fixed idea that it was necessary to start forming plantations

at great speed all over the place, often without any previous r3searoh.

After the wastage of much money the programme is revised in favour of less

costly, more natural methods based on careful experiment.
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(Traduccion del articulo anterior)

miA TECJIICA SILVICULrJHAL DE Lk I SLA DE TRINID.AJ}

PA2A LA RSHABILITACION DS BOS^UES DEGRADAD03

En disertaoiones que aparecieron previamente en ©sta revista
se describieron varias tecnicas

^
practicas y experiencias silvicultura-

les usadas en Trinidad. Todas han tenido que ver con lo que constituye
la actividad silTicola primordial en esa isla; la regeneracion de los

montes aitos. Sin embargo, en una localidad en Trinidad se estan llevan-
do a cabo actividades de indole algo distinta y durante la d^cada pasada
se ha ido desarrollando gradual y experimentalmente un sistema para la
rehabilitacion y regeneracion de los montes degradados.. Uno de los pro-
blemas dasonomicos de mas alto alcance hoy dfa en la America tropical con-
siste en el tratamiento adecuado de las droas que han sido arruinadas por

el fuego y la agricultura nomadica, Debido al hecho de que se ha alcanzado
considerable exito en la solucion de este problema en Trinidad, la descrip-
cion del progreso obtenido hasta la fecha puede servir de ayuda a los demas
inve stigadores

.

El trabajo se llevo a cabo en la Reserva Forestal "MacNair Ravine
Sable", una masa arbolada, irregular, de cerca de 863 acres, situada en la

meseta norte de Trinidad aproximadamente a 15 millas al sudeste de Puerto
EspsLna y 5 irdilas al oeste de la Reserva Forestal Arena,

La sslva virgen que existia originalmente en esa localidad se conser-
ve inalterada probablemente hasta fines del siglo pasado. A principios de

este siglo casi todo el drea fue vendido a la Corona en lotes de 5 a 20

acres para colonizacion agricola de los indios orientales principalmente y
la Corona solo retuvo algunos maoizos forestales pequehos. Como ha pasado
en un gran porcentaje de las adquisiciones de tierras en Trinidad resultaba,
desgraciadajjiente

5
que el terrene era inf^rtil y totalmente incapacitado para

el cultivo agrario permanenteo Los terratenientes convirtleron el bosque
original en carbon, iuego s embraron cultivos agricolas y trataron de cose-
char cacao - aunque sin exito. Despues de esto comenzo un regimen de culti-
vos nomadicos o de conuco por el cual se talaban las parcelas periodicamente
para obtener carbon y luego se sembraba m.aiz sin aplicar abono alguno, In-

cendios en perlodos frecuentes arrasaban el drea y eventualmente muchas de

las parcelas fueron totalmente abandonadas y pasaron otra vez a poder de
la Corona, embargadas por falta de page de las contribuciones

.

En el 1930 se llamo la atencion hacia las penalidades sufridas por
los campesinos del condado de Caroni debido a la escasez de productos fores-
tales^ ya que casi todas las tierras del condado habian sido vendidas y que-
daban muy pocos bosques, Por lo t anto se decidio establecer una reserva
forestal en MacNair Ravine Sable con los macizos forestales que aun perte-
necian a la Corona

,
junto con las parcelas embargadas. Entre el 1931 y el

1933 se hizo un reconocimiento y demarcacion de la proyectada reserva fores-
tall que fu§ finalmente constituida en el 1934,
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Descripcion de la Reserva

A continuacion aparece una descripcion completa de la Reserva:

Topog;raf£a

La tierra en la mitad norte de la isla es algo liana y consiste de
bancales aluviales d© la Edad Pleistocena seccionados por hondonadas en for-
ma de V. En la mitad sur la formacion mioc^nica (arenas y arcillas) es bieu
perceptible y el terrene es de relieve ondulante. A trav^s de toda la isla
la elevacion varia entre los 50 y 200 pies sobre el nivel del mar. Los
sitios llanos tienen drenaje deficiente y tienden a empantanarse en la esta-
cion lluviosae

Suelos

Las siguientes descripciones de los tipos edifices fueron suministra-
dos por el Dr. Eo Mo Ghenery, ^uimioo de Suelos del Gobierno de Trinidad.

Arena Piarco .,-- Arena liviana, gris^cea y de oontextura suelta, con
un subsuelo arcilloso o arcilloso-lomico

,
compacto, impermeable, moteado de

rojo y bianco y situado a 1 6 2 pies de profundidad. La transici6n entre un
horizonte y otro es abrupta, iilste suelo esti asociado con la llanura norte
de la Reserva, La superficie del terrene es marcadamente hoyosa,

Suelo Lomico Las Lomas .— Suelo lomico moteado de anaranjado a roJo
y bianco

J,

algo tenaz e impermeable. Est^ asociado con terrenes m^s ondulan-
tes que los de Arena Piarco pero hay una zona intermedia en que los dos ti-
pos de suelos se alternan en cadena, con Piarco en las cimas lianas y Las
Lomas en las laderas.

Arcilla Talparo o--- Arcilla casi pura, muy pesada y generalmente de

color roJo moteado brillante en los primeros tres pies de profundidad, tor-

nandose albariza mas abajo. Pueden distinguirse dos fasesj la rojiza y la

rojo-moteada. El color es menos pronunciado en la segunda lo que indica
probablemente menor grade de acidez y aeracion defectuosa.

Arcilla Calc^rea ,— En el Toby-Hercules Trace se enouentra un peque-
ilo trecho de arcilla calcdrea de color amarillo-verdoso.

Arena 3and,— Esta arena es profunda, suelta, de drenaje libre y de

color gris, Se puede dividir en dos fasesj una fase lisa y una pendiente,
dependiendo de la naturaleza de la topografia. Los limites entre este ti-

po de arena y la arcilla Talparo no est&n bien delimitados ya que existe
una zona intermedia en cadena, con las cimas de las lomas cubiertas de are-

na y las laderas cubiertas de arcilla.

Con excepcion de la arcilla calcdrea, que ocupa un drea muy limitada,

todos estos suelos se derivan de rocas sedimentarias deficientes en los

nutrimentos esenciales a las plantas y, por lo tanto, no estdn capacitadas
para los actuales sistemas de produccion agrxcola.
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Precipitacion

Por espacio de 8 alios (1935-42) se ha llevado un registro de la pre-
cipitacion en la Reserva y a continuacion expresamos los promedios mensua-
les para ese periodo. (V6ase la pdgina 3)

La division climat^rica del ano es come sigues ©stacion seca, com-
prendida desde enero hasta abril y la e,stacion lluviosa desde mayo hasta
diciembreo

Si sterna de Comunicaciones

El sistema de comunicaciones consiste dej una carretera afirmada que
se extiende a una milla de la extremidad norte de la Reserva y otra a dos

millas de la extremidad sur. Varies caminos para carretas atraviesan la

Reserva y van a unirse a las carreteras afirmadas.

Utilizacion de los Productos

La poblacion local es eminentemente agricola, cultivando con espe-
cialidad la cana^ y de descendencia india, tanto oriental como occidental.
Las aldeas de Chaguanas

,
Longdenville y Cunupia y los poblados de Madras y

Las Lomas estdn bastante oerca de la Reserva, Existe una considerable
demanda de carbon, lefia, zocos, varas y canas para teohar, etc., mds bien
puede decirse que es dificil obtener cualquier clase de madera. Por lo
tanto la Reserva MacNair Ravine Sable, al estar situada en un distrito don-
de los terrenos disponibles han sido desforestados y malversados , se halla
en condiciones ideales para disponer de los productos que en ella puedan
cosecharse. Ademds , la zona MacNair esti. a 20 millas de Puerto Bspana,

Vegetacion Primitiva

Hasta fines del siglo pasado la vegetacion de este area se habla
conservado prdcticamente inalterada. Debio predominar la formacion eco-
logica conocida como bosque estacional perennifolio

,
pero la precipita-

cion de la localidad es casi marginal para este tipo, de manera que en los
sitios mds secos^ o sea en las cimas de las colinas de suelo arcilloso duro,
parece que hubo un cajnbio local a bosque estacional semiperennifolio. Este
ultimo bosque consistia d© una asociacion Peltogyne y el primero de una
asociacion Carapa-Bsohweilera . que podia dividirse en una fase Sabal mani-
fiesta en los suelos arcillosos m^s secos y ligeros y una fase Maximiliana
en las arenas

j,
suelos lomicos y en las arcillas ^cidas y humedas. La al-

ternancia de estos tipos dependia de las condiciones de humedad conjuntas,
es decir^ de la accion reciproca mutua de la precipitacion, topografia y
naturaleza fisica del suelo, pero no estaba directaraente relacionada con
ninguno de estos factores por separado. En general, los bosques de la
asociacion Carapa-Eschwe i 1 era-Maximi 1iana ocupaban los sitios mas humedos

;

los bosques de la asociaci6n Peltogyne los sitios m^s secos y la asocia-
cion Carapa-Eschweilera- Sabal aparecla en las zonas de humedad intermedia.

Las principales esencias forestales comprendidas en los tipos fo-
re stales arriba expresados debieron ser como siguei
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Carapa-Bs chwei le ra-Maximi 1iana (Crapo-guatecaro-cocurito) , (Vease
la lista de especies en la pdgina 4).

Cei-apa-Eschweilera-Sabal (Crapo-guatecaro-carat) . (V^ase la lista
de especies en la pdgina 4),

Peltop;yne (palo morado). (Vease la lista de especies en la pdgina
4).

Ordenacion Dasoor&tioa

Cuando se constituyo la Reserva en el 1934, la vegetacion forestal
acusaba un alto grado de degradacion en todos sitios. Toda la parte norte

,

que hoy coraprende los corapartimientos del 1 al 8, consistia de terrenes
agrfcolas abandonados , en los que fuegos

,
podas y cultivos frecuentes ha-

b£an desgastado el suelo por corapleto , de tal manera que ahora solo estaba
cubierto de una maleza baja, de menos de 20 pies de altura, sin valor y
constituida en su mayoria de resalvos. Lianas y yerba cortadera ( Soleria )

entrelazaban el matorral
,
que contenia pocas especies valiosas pero gran

abundancia de palmas cocurito, l>laximi liana elegans . La parte sur (Corapar-

timientos del 9 al 13) consistia de los terrenes que habian sido propiedad
de la Corona, los que nunca se habxan cultivado pero s£ talado y quemado
intensamente redundando en el estado ruinoso actual.

En el 1931 se comenzaron las operaciones silviculturales en el irea
de la Reserva. El objetivo inmediato del plan dasocrdtico era el de mejorar
la masa forestal existente de manera que fuera capaz de rendir por lo menos
postes pequefios y lena. El objetivo final era crear un bosque normal capaz
de suplir madera.

El procedimiento mds obvio era eliminar la maleza y sembrar drboles
de nuevo. Sin embargo, en las dreas degradadas el crecimiento de los drboles
es siempre lento y las malas yerbas, en particular la yerba cortadera cons-
tituye un problema grave. Las plantaciones re sultan costosas y difioiles
de establecer a menos que no se pueda utilizar una especie de crecimiento
rdpido. No se ensayo con la teca, a pesar de que ademds de ser un drbol
de crecimiento rdpido, ha sido utilizado con ^xito en Trinidad, debido al

hecho de que es hostil a los suelos que aqu£ predominan, los cuales sufren
de obstaculizacion en el avenamiento del subsuelo. Del 1931 al 1933 se

llevo a cabo la siembra de otras especies principalraente nativas pero esta
prdctica no se continuo en lo sucesivo.

En 1931 y 1932 se sembraron semillas de Carapa guianensis y Penta-
olethra macroloba en suelo gramineo degradado. Despu^s de una iniciaci6n
lenta, para el 1942 se habia desarrollado un latizal de 20 a 30 pies de
altura.

En el 1932 se ensayo con 15 especies diferentes de Eucalyptus pero
los resultados han sido tan poco promisorios que ninguno puede calificarae
como un 6xito, En 1933 se sembro un acre de Terminal ia obovata con un
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espaciamiento de 8 x 8 pies y por el ano 1942 estos drboles tenian iina

altura promedio de 25 pies y el mas alto media 40 pies.

En los primeros anos el crecimiento de las especies sembradas en los
diversos ensayos fu^ extremadamente lento. Se hab£a escogido un drea muy
degradada, de matorral bajo lleno de yerbas y de Cordia cylindrostaohya . y
cuando estas fueron eliminadas la radiacion solar fu6 tan intensa que las
hojas de los arbolitos fueron literalmente quemadas, Despues de algunos
anos, cuando los arbolitos arraigaron y empezaron a cubrir el suelo, el

crecimiento fue bastante rdpido; pero al principio, los plantones de estas
especies que bajo condiciones naturales crecen en el medio estacional hume-
do y imiforme que forma la cubierta forestal no pudieron sobrellevar la
severidad de una exposicion completa al sol. El lector debe referirse a

los experimentos llevados a cabo en la Seserva Arena, descritos por H. L.

Brooks en los cuales se encontro que el £ndice termico era el doble en
los claros que bajo la cubierta forestal, la evaporacion del aire era de

3 a 5 veces mayor, y el grado de exposicion al sol era 12 veces mayor. La
destruccion de la cubierta arborea trae como resultado una deterioracion
inimaginable del micro-ambient©,

Desde el 1932 se ensayaron metodos naturales y dieron tan buen re-
sultado que este tratamiento se extendio a toda la Reserva bajo Planes de
Trabajo. El primer plan de trabajo estaba en vigor por el lustro de 1933-
37 y fue continuado por un segundo plan de 1938-42, Hoy dxa est& en vigor
un tercer plan que termina en 1947. La teoria sobre la que descansan es-
tas operaciones es la simple proposici6n de que "la naturaleza es una gran
sanadora". Si se protege la vegetacion secundaria contra interferencias
subsiguientes J autoro^ticamente se empezaria a desarrollar la climax, a

veces mi.s despacio pero frecuentemente a razon no inconsiderable, Por lo
tanto en vez de adoptar metodos de siembra elaborados y costosos serla
preferible dejar que la naturaleza actuara, aportando solo cierta ayuda
que acelerara el progreso y ejerciera influencia sobre la composicicn na-
tural de la cosecha, Al principio todo el trabajo fu^ experimental. El

plan de trabajo inicial estaba formado por un Ciclo de Trabajo de Mejora-
miento dividido en cinco cortas anuales que cubrian de 140 a 206 acres, A
su vez cada corta era sometida a cortas de mejora, para las cuales el
plan de trabajo proveia las siguientes prescripciones generales;

a., Cortar los bejucos y yerba cortadera,
bo Reducir el numero de resalvos en las cepas de especies valiosas,
c Alsntar el desarrollo de los brinzales y latizales de especies

valiosas reduciendo la competencia.
de Srradicar las palmas.

El tratamiento detallado de cada corta anual fue e specificado en un
Plan Anual, siguiendo los principios arriba expuestos psro basados en un
examen detallado de la corta y en las experiencias adquiridas en las cortas
previamente efectuadas. En el estado inicial el corte de bejucos y yerba
cortadera era la operacion mds iraportante pues evitaba que estos sobrecar-
garan las copas de los drboles restringiendo y defonnando su desarrollo.
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Su eliniinacion permitia que la cosecha progresara. A las palmas Maximi -

liana se las envenenaba al principio pero se detemino que era mds eoo-
nomico y mds eficiente oortarlas,

Bajo el segundo plan de trabajo se volvxan a tratar las misinas zonas
de corta. Las operaciones ten£an como objetivo alentar la regeneraoion
natural existente, encarrilar nueva regeneraoion natural y desarrollar un
solo resalvo de cepa por tocon y podrian desoribirse como sigue:

a, Cortando los resalvos y brotes en deraasia de las especies valio-
sas, reteniendo el mejor en cada caso.

b. Aclarando y limpiando las otras especies del cultivo a tal grado
que ayudase al desarrollo de la vegetacion natural existente

y a la aparicion de nueva vegetacion, pero conservando siem-
pre una copa forestal suficiente que mantuviese a raya las
yerbas y bejucos.

Durante el primer ciclo, todo el trabajo se llevo a cabo sin contrato
de trabajo y se obtuvo pocos productos, Se vendieron algunos postes peque-
nos, varas y remanentes de madera. Durante el segundo ciclo se pudo ob-
tener una gran cantidad de madera del tamafio de postes y la raayoria del

trabajo fue efectuado por carboneros. La corta a efectuarse fu5 inspec-
cionada prime ro por el Oficial Forestal a cargo, quien senalo lo que debia
cortarse y aclararse» Despues los carboneros (y a veces los traficantes
en carbon) cortaban los postes luego de pagar una pequena suma por estas
utilidades» Los carboneros apilaban la lena in situ y la quemaban para
producir carbon, Habia una demanda tan grande de productos madereros en
esta localidad y de carbon en Puerto Espaiia (que estA cerca de alii) que
se vendio la mds minima vara de madera disponible. Al terminar los carbo-
neros, los trabajadores limpiaron los sitios y cortaron las lianas y las

palmas

,

Para dar un ejemplo del trabajo logrado presentaremos en detalle el
que se efectuo on un conpartimiento - el niSmero 3.

1933.— El Gompartimiento fu4 ligeramente desmalezadoj se eliminaron
los bejucos y yerba cortadera. No se cortaron los resalvos y brotes en
exceso en una misma cepa„

1958 , <— Se marcaron y los carboneros apearon los res&lvos y brotes en
exceso en las copas y los tallos de especies sin valor que interferian con
la regeneraoion de las especies valiosas. Se cortaron los bejucos y yerba
cortadera y el drea se ordeno un poco.

1941 . -- Se corto otra vez la yerba cortadera y los bejucos y se remo-
vieron los drboles sueltos que interferian con la vegetacion joven.

1942, — Para suplir la demanda de postes y lefia se marcaron y apearon
otros fustes indeserbles que fueron acarreados por los compradores.
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Bajc el plan de tratajo actual, se ha continuado la misma politica
ya que "los resultados previos han indicado que se produjo y se estd produ-
ciendo una exoelente cosecha de regeneracion natural baj© el sistema de

cortas de abrigo". Bajo el plan de trabajo, los compartimientos 1, 2, 3,

y 5 se consideran como "regenerados" , es decir completamente provistos de
una cosecha de postes de especies valiosas. Durante el presents perfodo
de cinco ailos se confia que el resto de la Reserva, con excepcion de los

compartimientos 9 y 10 y algunos acres en los compartimientos 6 y 8 progre-
sarin hasta el estado de "regenerados" . Los compartimientos 9 y 10 con-
tienen algunos suelos arcillosos donde la regeneracion tardo en aparecer

y las porciones del 6 y 8 estaban cubiertas por una maleza excesivajnente
degradada que habia side quemada repetidajnente y que ha recuperado con
suma lentitud.

En los compartimientos ya regenerados, s6lo se efectuan aclareos. El
T^cnico Forestal marca los postes que han de removerse, tratando un compar-
timiento cada ailo y luego los compradores se encargan de cortarlos. Para
ganar acceso a los arboles los compradores cortan la yerba cortadera y los

bejucoSj operacion que resulta beneficiosa al monte y podemos decir enton-
ces que estos compartimientos han llegado ya al estado ganajicioso al cabo
de solo diez anos.

En el resto de los compartimientos (excepto el 9, 10 y parte del 6

y 8) las operaciones de mejora del ultimo perlodo se estdn repitiendo con
la ayuda de los carboneros. En los poco promisorios compartimientos 9 y
10 y en las porciones del 6 y 8 debemos elegir entre esperar mds adn por-
que recupere la vegetacion natural o recurrir a medics artificiales. Este
ultimo recurso ha sido aceptado para los compartimientos 6 y 8 que suman
55 acres y en los cuales habr^ de sembrarse principalmente Terminalia
obovata . con alguna Gmelina arborea . Tabebuia pentaphylla (ex6tioas las dos)

y Calophyllum lucidum . Se confla adn en que a la larga la reproduoci6n
natural habri de regenerar estas areas, pero oomo consisten de pequeflos

bloques en medio de vegetacion en un grado mds avanzado de crecimiento y
como se intenta producir cosechas mds o menos coetdneas, se ha recurrido a
la siembra para igualar mis los compartimientos. En los compartimientos 9

y 10 se ha prescrito que se investigue la ausencia de regeneracion natural.

Al llevar a cabo los aclareos y limpias se determino que es prefe-
rible que se desarrollen los brinzales a los brotes o resalvos y por lo
tanto siempre se favorecen los primeros. Sin embargo, se decidio que duran-
te el turno inicial se podfan utilizar los resalvos donde fuera necesario,
para producir rapidamente una cosecha de postes (que luego se tornaria en
cosecha de madera) de especies valiosas mixtas. Las especies que se consi-
deran "valiosas" aparecen en la pdgina 8.

Econoroia

Un rasgo conspicuo de las operaciones efectuadas en la Reserva Mao-
Nair Ravine Sable ha sido su costo extremadamente bajo en relacion con los
resultados obtenidos. La Tabla num. 1 sintetiza los gastos y rentas de
cada compartimiento hasta la fecha, en dolares por acre» La unidad
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monetaria es el dolar de las Indias Occidentales Britdnicas, que correspon-
de a 4s, 2d. esterlinas y que en la presente valuacion del intercambio mo-
netario equivale a 11,17^ dinero americano- Los jornales pagados a los
trabajadores aparecen enumerados en la p^gina 8, Estos jornales no son
enteramente indicios del costo ya que la mayor parte del trabajo se hizo
bajo contratoo

Las cifras que aparecen en la Tabla 1 en la pdgina 9 estin distri-
buidas en ciclos, cada compartimiento se ha tratado en orden oronol6gioo

y (casi siempre) solo una vez en oada ciclo. Las ventas del producto se

efectuaron s6lo durante el ano en que tuvo lugar el tratamiento, Los acla-
reos y limpias del 1941-42 se refieren a trabajo adicional que se hizo en
algunos compartimientos como resultado de una demanda local especial de
productos forestales, Los productos consistieron en su mayorla de lefia

apilada que se vendio como tal o para hacer carbon a razon de 60 centavos
por cuerda (cord) de 128 pies cubicos apilados, Cada dia se vende mayor
nuraero de pequenos postes de 8 a 12 centavos cada uno.

El trabajo en Mac^^air ha estado siempre estrechamente relacionado
con su costo y la intensidad del trabajo ha estado regulada de tal manera
que no exceda ciertos gastos fijos estipulados de antemano, Al principio
los gastos no podian exceder de $2.00 por acre por ciclo. Pero con la cre-
ciente alza en los jornales, particularmente hacia fines del segundo ciclo
(compts. 9-13) esta cifra basica tuvo que aumentarse pero hoy dia todavia
se conserva razonablemente baja, Serla posible, desde luego, hacer traba-
jos m&s intensivos y as£ acelerar la regeneraci6n pero la rapidez de por si

no es objetivoo Ademds , la aceleracion causa el aumento del costo en esca-
la geom^trica, Al reducir en el doble el periodo de regeneracion habria
^ue multiplicar por cuatro el costo. El objetivo de estas operaciones es

producir a bajo costo una cosecha forestal en las tierras degradadas uti-
lizando los procesos lentos pero seguros de la naturaleza.

En Trinidad, el establecer una plantacion de teca cuesta cerca de

$25 por acre y el establecimiento de rodales jovenes mixtos de especies
nativas

,
bajo el sistema de cortas de abrigo con regeneracion artificial y

natural mixtas, cerca de #30 a #40. Los compartimientos 1, 2, 3, y 5 ya se

consideran establecidos en MacNair y su costo promedio neto ha sido #4.70
por acre.

Naturaleza de la Cosecha Actual

En MacNair la cosecha actual ofrece algunas variaciones interesan-
tes y merece ser considerada detalladamente desde el punto de vista ecolo-
gico. Ya para el 1932 habian surgido grandes modificaciones en el bosque
original y desde entonces han ocurrido cambios posteriores como resultado
de la sucesion natural y la accion de las operaciones silviculturales. La
cosecha actual es, por lo tanto, una expresion tanto de la historia como

del medio ambiente. La consideraremos en detalle, por compartimientos:
(V^anse las paginas 12 y 13)
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Compartimiento la

De aproximadamente 15.5 acres. Arena Piarco. Este compartimiento

esti. parcialmente ocupado por una plantac ion, cuar teles experimentales y
lastro (maleza secundaria) sin tratar. La plsuatacion (4.5 acres) fue fo-r-

mada en 1931-32 por siembra y trasplante de Pentaclethra macroloba . Carapa

guianensis y Calophyllum lucidum en terrenes herbdceos degradados. Hoy dia

la cosecha consiste de postes sanos de 30 a 35 pies de altura. El suelo se

ha mejorado considerablemente y contiene una buena capa humffera.

Compartimiento s lb, 2, 3 y 5

De aproximadamente 250 acres. Arena Piarco. La cosecha consiste de

un techo forestal bajo, formados principalmente por brotes y resalvos de

Terminal ia obovata en su mayoria, asociados con Didymopanax morototoni .

Cordia sp., Pentaclethra macroloba . Parinari campestris
.
Byrsonima spicata

y Maximiliana elegans. Las especies accesorias son Pisonia eg:.g;ersiana .

Amaioua corymbosa . Protium guianense , Coccoloba latifolia' , Rollinia mucosa

y Kelastomaceae . Hay raucha yerba cortadera pero poca cubierta herbdcea en
el suelo. Debajo de los arboles padres existe una cosecha bien establecida
de vegetacion natural de Manilkara bidentata

.
Carapa guianensis . Vi tex

divaricata . Calophyllum lucidum . Bschweilera subglandulosa
. Didymopanax

morototoni , Nectandra surinamensis , Tenninalia obovata . Tabebuia serrati-

folia .
Byrsonima spicata . siendo Hieronyma caribaea-Eschweilera subglandu-

losa y Terminal ia obovata las especies mas comunes. La regeneracion varla
entre pequenos plantones de menos de 5 pies de altura hasta postes de 4

pies a 5 pies de circunferencia con un promedio de 262 arboles jovenes por
acre o sea un sspaciamiento de 14 pies.

Compartimientos 4, 6a, 6c, 6e , 7a y 8a

De aproximadamente 190 acres. Arena Piarco. Arcilla Talparo de la
fase rojiza y una mezcla de suelo Lomico Las Lomas y Arena Piarco. La co-
secha aqui es esencialmente de la misma composicion que la descrita ante-
riormente excepto que el Pithecollobium jupunba y Byrsonima spicata com-
piten con Terminal ia obovata por la dominancia y en que la regeneracion
natural aunque presente es muy exigua para considerarse establecida,

Compartimientos 6b, 6d, 8b y 8c

De aproximadamente 55 acres. La cosecha, aunque demuestra ciertas
afinidades con la anterior es un lastro (maleza secundaria) pobre , marcada
por los fuegos recientes y consiste principalmente de Cecropia oeltata .

Cordia cylindrostachya , Coccoloba latifolia . Pentaclethra macroloba , Termi -

nalia obovata , Cordia sp. , Laetia procera. Amaioua corymbosa y Ficus sp.

Ninguna regeneracion puede considerarse como efectivamente presente.

Compartimientos 9a y 10a

De aproximadamente 72 acres. Arena Sand de la fase pendiente, Ar-
cilla Talparo fase rojiza, suelo L6mico Las Lomas y una mezcla de suelo
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Lomico Las Lomas y Arena Piarco. Una serie de drboles padres altos y
abiertos de Pentaclethra macroloba . Neotandra y Ocotea .

Carapa guianensis .

Inga sp,
,
Duguetia lucida . Pachira insignis , Tabebuia stenooalyx . Sterculia

caribaea . Spondias mombin , Ormosia monosperma . Parinari campestris etc. , con
las siguientes especies accesoriasj Rudgea freeriani . Brovmea latifolia .

Aegiphila integrifolia
, Diospyros ierensis y R'yrtaceae sp, y ol suelo con

una cubierta muy densa de Heliconia sp. y otras plantas herbdoeas similares.
No hay yerba cortadera. La regeneracion no es muy abundante pero inoluye
Cedrela mexicana ^ Vitex divaricata . Eschweilera subglandulosa . Anlba
panurensis , Nectandra martinicensis

, y Tabebuia serratifolia
,
muy pequefias

aun para poder considerarse establecidas

.

Compartimientos 7b, 9b, 9o
,
10b, 10c. lib y 12b

De aproximadamente 50 acres. Arcilla Talparo fase rojiza, suelo
L6mico Las Lomas, Arena Sand, fase pendiente y arcilla calcdrea. Estas
dreas eran previamente del tipo de bosques Peltogyne porphyrocardia . La
cosecha consiste de drboles padres altos, abiertos, con drboies supermaduros
de Feltogyne porphyrocardia .

Spondias mombin
,
Copaifera officinalis .

Mouriri marshallii , Vitex capitata , Eschweilera subglandulosa y Albizzia
caribaea . sobre un piso bajo bastante dense de Coccoloba latifolia .

Myrtaceae sp. , Warszewiczia coccinea . Brovmea latifolia . Coccoloba fallax ,

Mouriri rhizophoraefolia y Brythrina pallida . Hay poca o ninguna vegeta-
cion superficial. La regeneracion no es abundante pero incluye Manilkara
bidentata , Cedrela mexicana . Vitex capitata , Eschweilera subglandulosa

,

Didymopanax morototoni . Hymenaea courbaril . Terminalia obovata . Tabebuia
serratifolia y Platymiscium trinitatis . muy pequenos para considerarse
establecidos,

Compartimientos 11a, y la parte oesto del 12a y 15

De aproximadamente 158 acres. Arena Sand, fase pendiente, arcilla
Talparo, fase rojiza y arena Sand, fase plana. Desarrollada principalmente
en arena Sand, la cosecha aquf tiene reminiscencias de la Reserva Arena y
responde igualmente al tratamiento silvicultural. La cosecha consiste de

postes de drboles padres de 5 pies de circunferencia y 60 pies de altura

y contien© Byrsonima spicata . Didymopanax morototoni . Pentaclethra macro-

loba, Alchornea glandule sa
, Nectandra surinamensis , Terminalia obovata y

Pera arborea . Ryania speciosa es un arbusto conspicuo del piso bajo y en

la superficie del suelo existe poca o ninguna vegetacion con excepcion de

Isohnosiphon arouma que aparece ocasionalmente. No hay yerba cortadera.

Ha surgido una vegetaci6n natural excesivamente copiosa de Byrsonima
spicata

.
Didymopanax morototoni . Tabebuia serratifolia . Hieronyma caribaea .

Nectandra y Ocotea ^ Eschweilera subglandulosa y Vitex spp, , pero todav£a

estd muy pequeria para considerarse establecida,

Compartimiento 11 c

De aproximadamente 2,77 acres, De arena Sand, fase pendiente y ar-

cilla Talparo fase rojiza. Tipo de maleza secundaria ("lastro") igual al

anterior, con poca regeneraoi6n.

Caribbean Forester - 28 - Vol. 6, No. 1



Coiapartimientos 12a y 13 (parte este)

De aproximadamente 60 acres, Arcilla Talparo, fas© ro jo-moteada,
Este area, que primitiramente era del tipo de bosque Carapa-Eschweilera-
Sabal no ha sido separado en sub-compartimientos ya que sus limites no es-
t&n bien delineados y porque el tipo de regeneracion es el mismo de las
dreas adyacentes aunque menos abundante. La cosecha consiste de arboles
padres disperses en los que predomina Pentaclethra macroloba junto con
Fachira insignia

.
Carapa guianensia , Laetia procera . Nectandra y Qcotea .

Sterculia caribaea . Tabebuia aerratifolia
. y Warszewiczia cocoinea . La

regeneracion es moderadamente abundante y consiste de las mismas especies
que el compartimiento 11a y las areas adyacentes de 12a y 13.

Compartimiento le

De aproximadamente 2»5 acres, impro due tiro. Eate es un pantano que
contiene Symphonia globulifera y Virola surinamensis y no ha sido tratado
silTiculturalmente

.

Clasificacion de las Cosechas de Regeneraci5n

De las descripciones arriba expuestas es eridente que las cosechas
actuales difieren mds unas d© las otras que los tipos de vegetacion ori-
ginal. Las cosechas caracterlsticas pueden trazarse como descendiendo de
los tipos palo rojo (Peltogyne porphyrocardia ) (Compts, 7b etc.) y crapo-
guatecaro-cfirat ( Carapa-Eschweilera-Sabal ) (parte este del 12a y 13) los

que aparecen en el mapa como cosechas palo rojo-guara silTestre (Peltogyne-

Myrtaceae) y bois mulatre-carat (Pentaclethra-Sabal ) respectivamente. Las
Q^sechas actuales que se originaron de la asociacion crapo-guatecaro-
cocurito ( Carapa-Es chwei 1 era-lijaximi 1iana ) han sido moldeadas por el tiempo

y el ambiente en 3 tipos de cosechas diferentesj aceitunillo-guatecaro
( Terminalia-Eschweilera) en los compartimientos 1-8; el bois mulatre-laurel
( Pentac 1 e thra»Ne c tandr

a

) en los compartimientos ' 9a y 10a, y el serrette-
Jereton-honeywood ( B:v"rsonima-Didymopanax-Alchornea ) en el compartimiento
11a y en la parte oeste del 12a y 13. La primera de estas en la que domi-
na el aceitunillo ( Terminalia obovata ) se encuentra en las tierras lisas y.
©n las ligeramente pendientes en la cadena de arena Piarco - Las Lomas en
el norte de la Reserva donde se ha desarrollado una flora caracteristica
debido quizds a la influencia de la agricultura nomddioa y las quemas. La
regeneracion

J
que consiste prinoipalment© de brotes de aceitunilla ( Ter-

minalia obovata ) y guatecaro ( Eschv/eilera subglandulosa ) es abundante y es

aqui donde se encuentran las cosechas jovenes mds avanzadas. El bois
mulatre-laurel (Pentaclethra-Neotandra ) se encuentra en. los medios esta-

cionales humedos en que prevalecen las arcillas Las Lomas y Talparo en el

centre de la Reserva. Una vegetacion superficial herb^cea densa es ca-
racteristica de esos sitios y es responsable , en parte, de la falta rela-
tiva de regeneracion natural. La cosecha serrette- jereton-honeywood

( Byr sonima»Didymopanax-Alchornea ) estd asociada con la Arena Sand, drenaje
libre y escasez d© vegetaci6n superficial,, En estos sitios la regenera-
cion natural d© las especies buenas empieza fdcilmente bajo la sombra de

los drboles padres y aun en la cosecha secundaria preexistente de postes
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hay jnuchos grupos aaturales bien formados de serrette ( Byrsonima spioata )

y jereton (Didymopanax morototoni ).

Una de las consideraciones mi,s importantes es que la regeneracion de
las especies deseadas es buena en las arenas - muy buena en las arenas de
drenaje libre - bastante buena en los tipos de arena de drenaje pobre -

pero solo hasta oierto llmite en las arcillaSo Hasta la feoha no se conoce
la razon de ese comportarQiento pero no cabe duda de que la tendenoia a se-
carse y a anegarse^ asi como la naturaleza de la vegetaciSn superficial
son factores importantes

o

Estadisticas

La Tabla 2^ (p^g^ 17) que aparece en este trabajo es un resumen de
la regeneracion natural hasta 1 pie de circunferencia , obtenida por medio
de reconocimientos aritra^ticos en los que se demarco una fajeu de 10 pies de
anoho en cada compartimiento.

Discusion

El punto saliente en los resultados silvioul turales , confirmado per
la experiencia en el resto de la isla de Trinidad, estriba en que la rege-
neracion natural prevalece bastante bien en los suelos arenosos o en los
suelos que tengan arenoso por lo menos el primer horizonte pero es relativa-
mente pobre en los suelos arcillosos particularmente en los pesados. Las
especies que regeneran en estos 2 grupos edifices son diferentes aun a pe-
sar del hecho de que el tipo forestal original, tanto de la arena como de

la arcilla^ pudo haber sido identicoo En los suelos arenosos el bosque ma-
derero VTielve casi siempr© eon alguna rapidez, pero en las arcillas hay un
periodo largo en que las indeseables Cecropia , Ochroma . Vismia y Guazuma
son las especies principales y el suelo est& densamente cubierto de Heli -

conia y demis vegetacion herbdceao Es precise investigar las razones para
esta diversidad de comportamientos ya que adn se desconocen, Es posible
que las arcillas pesadas e impermeables acumulen mucha agua en la super-
ficie lo cual hace que se pudran las semillas pero tambien e s posible que
la mortalidad ocurra en el estado de brinzalo

Tin factor igualmente importante en la regeneracion es el mecanismo
de diseminacion de los diferentes drboleso Los que mds se extienden son
sin duda aquellos cuyas semillas se distribuyen con facilidad, Bntre las
especies 'Valiosas" de MacNair, Terminalia ^ Tabebuia y Cedrela poseen se-

millas aladas fdciles d© diseminar por medio del viento y las semillas de

Byrsonima „ Didymopanax. „ Hieron3aiia y Lauraceae son distribuldas por los

pdjaros y murci^lagoso Estas especies sregeneran mucho mds copiosament©
que las demds de la lista de especies "valiosas" que tienen semillas re-

lativamente grandes y pesadas sin mecanismo alguno de diseminaci6n natural,

Es necesario considerar tambiln el lugar que ooupa cada especie en
la sucesion. Algunas son colonizadoras de tierras baldias, otras perte-
necen al estado secundario, cuando el monte alto est& volviendose a crear

y sin embargo otras pertenecen solo a la asociacion climax y son por lo
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tanto las illtimas en aparecer. Existe casi siempre una ligera correlaoion
entre la diseminacion y el lugar ocupado en la sucesion; aquellas que mejor
se diseminan aparecen en la primera serie y viceversa, Generalmente , los
miembros de la primera serie ecologica son especies sin valor y las maderas
mds valiosas se encuentran en la serie final y climax. Se ve claramente
que es considerablemente mds f^cil regenerar las especies que ocupan el

primer lugar en esta escala de sucesion. En las Indias Ocoi dentales nadie
debe tener dificultad en producir un rodal puro de Cecropia peltata . pero
tales oolonizadores 3on siempre deseables, Generalmente, el mejor prin-
cipio en las operaciones de regeneracion natural es seleccionar una especie
intermedia de madera razonablemente buena, que aparezca en una de las pri-
meras series, sentando asl un balance entre calidad y tiempo. En Trinidad,
Byrsonima spicata

,
Didymopanax morototoni

,
Hieronyma caribaea . Tabebuia

serratifolia y Terminalia obovata regeneran con facilidad y son de creci-
miento r^pido en sus primeras etapasj uno es una madera dura de primera
calidad, tres son maderas duras de mediana calidad y el otro es una madera
blanda de mediana calidad. Se cuenta con estas especies para proveer la

parte principal de la cosecha y la mezcla de otras especies m^s valiosas
se fomenta cuidadosamente segun va apareciendo.

El compds en que se efectuan los procesos de renacimiento en los
bosques degradados al ser protegidos y tratados por medio de operaciones
de mejora depende en la mayoria de los cases del grade inicial de degrada-
cion. Las tierras que han sido quemadas y cultivadas intensajnente por es-
pacio de muchos anos recobrardn con mis lentitud que aquellas que han sido
menos alteradas. En Trinidad no se ha practicado el tratamiento de tierras
erosionadas. Como en MacNair la superficie es generalmente algo lisa no
parece haber sufrido apreciables efectos debido a la erosion* El suelo era
bfisicamente pobre en nutrimentos minerales y estaba desprovisto de su capa
humifera pero el efecto de aoercamiento de la roca madre a la superficie

,

que es el indicio asociado con las tierras erosionadas, no ha tenido lugar
allx.

Se espera que en este aflo estas operaciones se repitan experiraen-
talmente en las Islas Inglesas de Barlovento y Sotavento, Los dos tipos
principales de medios estacionales que han de tratarse alii sonj laderas
secas y erosionadas de la bajura, cubiertas de maleza pobre, decidua y de

suelo escaso, y en segundo lugar los bosques secundarios en las montafias

humedas que han sufrido los efectos de la agricultura nomddica. iin el

primer case hay indicios de que una vez las tierras esten cerradas y pro-
tegidas es de esperarse la rapida invasion de Tabebuia pallida y de

Swietenia mahagoni . En las montahas , los bosques secundarios por naturale-
za contienen una proporcion alta de Simaruba amara y varias especies de

Laurdceas, proporcion que pr^cticamente seria posible aumentar, Todas
estas especies son de crecimiento r^pido y de considerable valor maderero.

La ventaja peculiar de los metodos naturales para el crecimiento de
bosques degradados es la absoluta certeza que se tiene- de obtener resul-
tados de alguna indole. Se fomentan los procesos naturales todo el tiem-
po y al final de algunos anos el area antes degradad" si no esti. comple-
tamente provista de especies de valor tendrd por lo menos mejor vegetacion
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que al principio y los gastos habr^n sido exiguos. En. los sitios realmen-
te degradados las condiciones ecologioas se han tornado tan adversas y tan
fuera de balance que el utilizar los metodos artificiales seria pedir lo im-

posible ya que requiere del material sembrado una tolerancia que no puede
esperarse que posea. En estas circunstancias no hay certeza en cuanto a
la regeneracion artificial, Es invariablemente muy costosa y si fracasa el

resultado final puede que sea sun peor que el inicial , debido a la inter-
ferencia adicional que esos cuidados conllevan. El tiempo extra que re-

quieren los metodos naturales no es de grandes consecuencias en la dasono-
raia, donde los turnos de explotacion alcanzan 60, 80, 100 y aun ra&s anos

,

y de todos modos , la experiencia demostro que este retraso no es, de ningu-
na manera, tan grande como se cree generalmente . En casi todas las nacio-
nes (y Trinidad no es ninguna excepcion) en que ha sido practicada, la
dasonomia tropical ha sufrido en sus comienzos la enfermedad que ha sido
llamada "fiebre de siembra''^ la idea fija de que es necesario empezar for-
mando plantaciones con gran rapidez por todo el area dada, a menudo sin
estar precedidas por ninguna investigacion preliminare Despues de haber
desperdiciado mucho dinero se ha revisado el programa en favor de metodos
menos costosos y mds naturales basados en experimentacion cuidadosa.

Re a\xm6

Le traitement des surfaces forestieres qui ont ete ruin^es par 1©

feu et 1 'agriculture noraade et incessant© est peut-etre aujourd'hui un des
problemes forestiers plus importants de I'Amerique Tropicale. Jusqu'a
present les efforts faits pour resoudre ces problemes ont eu des r^sultats
couronn^es du succeso

Les travaux que I'auteur y fait rapport ont ete poursuivi a Trinidad
dans la Reserve MacNair Ravine Sable sur une superficie dont la foret a

6t6 souvant defrichee et brulee depuis 1890o Les resultats prouvaient que
le sol n'y etait pas approprie pour 1 'agriculture. La vegetation primitive
etait sempervirente J croissant dans un sol dont la roche-mere 6tait prin-
cipalement sedimentaire et en recevant une precipitation annuelle de 75

pouces» Les trois associations principaux des types forestiers sent
enumerees a la page 4,

La regeneration artificielle etait tres difficile d'atteindre et
corame la croissance des jeunes arbres plantes etait tres lente dans leurs
premieres annees on employa la regeneration naturelle qui y reus sit. On
avait partage la superficie de la foret en 5 parcelles de coupe travaillant
chaque annee dans une d'elles. Pendant la premiere coupe on enleva les

vignes sauvages , les herbes mauvaises , les palmiers et les pousses ex-
cessive s dans une meme souche parmi les essences de qualite superieure.
Ainsi, les jeunes arbres d' essences precieuses ont ete encourages en redui-
sant la competence. Une mesure fore sti ere semblable a ete poursuivi dans

les coupes les plus rlcentes, Les essences de qualite superieure qui ont
ete favorisees figurent a la page 8 du texte en anglais.
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Ce method© d' amelioration des forets degradees n'est pas aussi
rapide que d'autres mais il peut etre accompli a bas prix. Les quatre
compartiments deja 6tablis ont cout6 . seulement §4.70 I'acre.

L'avantage specifique de la regeneration naturelle pour mettre en
valeur les forets degradees est la veritable certitude d'en obtenir des

r^sultats de quelque sorte. Encourageant toujours les precedes naturels , la
surface autrefois degradee atteindra au moins et depuis plusieurs annees un
repeuplement meilleur quand mene les essences y compris n© seront toutes de

qualite superieure, les d^penses auront ete assez econoraiques, Dans les

endroits completement denudes les conditions ecologiques deviennent si ad-
verses et I'equilibre aussi bouleverse que la regeneration artificielle est
tout a fait imposible car aucune essence possed© la tolerance et les exigen-
ces necessaires pour y reussir. Done, dans ces circons tances on n'est jamais
sur des r^sultats de la regeneration artificielle. En outre il est inva-
riablement tres oouteux et dans le cas ou elle na puisse pas etablir le

peuplement , I'etat atteint serait au pis a cause de 1 'interference addition-
nelle des operations culturales. Les m^thodes artificielles ont besoin de
plus de temps mais cela ne fait rien car la rotation prend ou moins 60, 80,
100 ou plus d' annees et les epreuves dans MacNair ont montre que le temps
necessaire pour le repeuplement naturel n'est aussi long qu'on s 'imagine.

Les sciences forestieres dans presque tous les pays des tropiques (et
Trinidad ne fait pas 1 'exception) ont souffert dans leurs premieres annees
d'une maladie connue sous le nom de "fievro de coupe", c'est-a-dire I'idee

^
fixe qu'il ^tait necessaire d'Stablir des peuplements avec rapidite et aussitot
que possible sans faire des recherches preliminaires des conditions specif iques.,

L 'orientation moderne s© tourne vers les methodes naturelles, moins couteux
©t bashes sur 1 'experimentation sylvicole.

eOo

PEHU FORESTAL

Recientemente llego a nuestras manos el primer niSmero de Colonias
y Foresta . organo de la Direccion de Asuntos Orientales, Colonizaci6n y
Terrenes de Oriente, del Ministerio d© Agricultura del Peru. Damos nues-
tros parabienes a la Direccion por las prometedoras perspectivas de esta
revista y por su presentacion y contenido. Los resultados de la coordina-
cion del esfuerzo administrative y tacnico encauzado hacia la colonizacion
y aprovechamiento racional de las reservas fore stales del Peria aportan una
contribuci6n educacional a toda la Am6rica tropical,

Colonias y Foresta constituye un buen comienzo de tan loable pro-
posito. El "Caribbean Forester" le desea una fructlfera labor a la revista
hermana.
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THE FIRST YEAR IN THE CAMBALACHE EXPERI1£BNTAL FOREST

Frank H. Wadsworth, Forester
Tropical Forest Experiment Station

Puerto Rico

A memorandum of understanding was signed by the Executive Director of
the Puerto Rico Land Authority and the Acting Chief, Forest Service, U, S,

Departaoent of Agriculture on April 7, 1943, putting on record the desire of
these two agencies to cooperate in the development of the best silvioultural
policies and techniques to be used in ihe management of the forest of the
dry limestone region along the north coast. Specifically, the Land Authori-

ty made available to the Tropical Forest Experiment Station a tract of non-
agricultural land for research on forest problems common to thousands of
acres of other lands owned or soon to be bought by the Authority. In return
the Tropical Forest Experiment Station pledged its willingness to make
available to the Authority, at the earliest possible date, all findings
which would lead to improved forest management practices on Authorily forest
lands

.

The Forest

The tract set aside, called the Cambalache Experimental Forest, is

in Colonia Walcott, in the Municipality of Arecibo, and contains a total of

616 acres. The highest elevation is 165 feet above sea level, and precipi-
tation averages approximately 50 inches annually. The topography is rough,
consisting of steep limestone hills separated by very narrow valleys. The

soil is chiefly of the TanamA series , shallow to moderately deep. The

forest has been cut over in the past, but at present a young stand typical
of other forests in this region, covers most of the tract. The largest
tree diameters are 25 to 30 inches, but almost all of the trees are less

than 10 inches. The tallest trees are 60 feet in height. The forest con-

tains a wide variety of tree species, possibly 200 in all. Many of those

now present do not grow to a large size and will disappear as ihe forest
develops

.

Forest Protection

The first requisite of forest management is protection from de-

structive agencies. The Cambalache Forest fortunately had received ade-

quate protection from bo Ida trespass and fire by Central Cambalache immedi-

ately prior to its sale to the Authority. The fire hazard was readily
apparent, however, on dry brushy hillsides where the forest had been re-

peatedly burned off years ago. Also it was known that trespass in this

region, because of the scarcity of forest products, was a serious problem.
The need for continuous protection was obvious.
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During September 1943 a guard was employed to patrol the forest
boundaries and to regulate forest use. He has since spent 64 per cent of
his time directly on patrolling the area. It was found that trespass had
become frequent during Hxe period in which the land was in litigation, and
it was necessary to advise the people in the vicinity as to the objectives
of the forest and the need for complete control over cutting. This alone
did not stop all trespass, but when the policy of making available without
charge all dead material for fuel became generally known, the attitude
ohangedo

The next step was to locate the boundaries with certainty, to clear
cut the lines, and to fence them» This work was completed during the year
with Emergency labor*

One fire swept into the forest from outside during the year and
burned approximately two acres of brush. Warnings have been issued to all
families living in the vicinity, and no other fires have occurred despite
a much drier season following this fire.

In order to mark the boundaries permanently, some 6,000 seedlings of
Australian pine, Gasuarina equisetifolia , were planted between the fence
posts. Unfortunately the planting was almost a total loss as a result of
dry weather. Replantings y;ill be made in better weather, as the advantages
of such a fence rov/^ Virhich will stand out against the native vegetation and
permanently support the fence, are obvious.

Forest Research

A reconnaissance of the forest showed it to be well adapted for
research in silvics, regeneration, and silviculture. Accordingly the forest
was divided into three areas as follows

j

1. An area of 35 acres was set aside to be left permanently without
disturbance to provide an opportunity to study the development
of the natural forest and for comparison with different treat-
ments in other parts of the forest. This area is well inside
the boundaries so that it is protected from unauthorized dis-
turbance .

2. An area of 120 acres was set aside for studies of forest re-
generation. Here the forest will be altered in any way neces-
sary to test various methods of planting and establishing new
and better tree species. However, cutting will be done in such
a way that the soil will always be adequately protected. This
area is also centrally located for better protection,

3. A remaining area of 461 acres is to be used for studies of
cutting

J
thinning, and priming, and to be operated as a forest

working circle under sustained yield management.

Studies of silvics and regeneration were started during the year.
Results to date are here presented.
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Silvics

Silvioal research has consisted of study of all of the forest from
the valleys to the tops of the hills. It has included estimation of stand
density and determination of forest composition.

1. The natural forest on the limestone hills, even where it has
been cut over repeatedly, contains a much higher representation
of valuable tree species than had been expected. Such species as
ucar , Bucida buceras

,
capd bianco , Petitja domingensis . orteg6n

,

Coccolobis laurifolia . roble , Tabebuia pallida , p^ndula,
Citharexylura fruticosum , and maga, Montezuma speoiosissima are
corraion.

2. All forest cover on the limestone hills of this region is very
valuable

J
regardless of species present, because of its role

in protecting the very shallov/ soil from erosion. Deforested
hills very- soon are completely devoid of soil and of no value
for agriculture, and reforestation is then very difficult.

3. The denser natural forests on ihe hills are generally in need
of improvement cuttings to thin them out, to remove inferior
trees, and to kill vines. Such cuttings must be light even
though removal of all undesirable trees is not possible at
present because of the danger of exposure of the soil. The

balance of the inferior trees can be removed later when a better
forest has developed naturally.

Regeneration

Regeneration research has dealt v/ith a number of valuable tree
species •which grov; naturally in similar environments. If found well adapted
these might be planted elsev/here on bare hills or some of them under the
shade of inferior trees v.hich can be removed when the planted trees become
well established. The results during the year were affected by the severe
drought, and some studies will need replication.

1. The outstanding finding in regeneration is the need for small
local tree nurseries for forest plantings in such a dry climate.
Trees taken from Hio Piedras immediately after heavy rains at
Cambalache arrived after much of the moisture had already evapo-

rated from the soil* From a nearby nursery this delay could
have been avoided.

2. Cobana negra, Stah1 i a mono s p erma . a tree producing a strong dura-
ble wood and native to the south coast failed in experimental
plantings. Although the drought probably had some effect direct
seeding appears to be more practical than planting.

3. Cojobana, Piptadenia peregrina . a tree which appears to be
adapted for planting on bare slopes where a cover is needed, has
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proven drought resistant. In a planting made in January survival
has been high despite the record drought.

4. Dojninioan mahogany, Swietenia mahogani . plantings have been
successful in an open valley. A planting made during dry weather
has a survival of 84 per cent following 6 months of drought.
Mulching with dead grass about the roots was apparently helpful.
Direct seeding of this species has shown much promise and may in
future studies prove a much more practical method of establish-
ment than planting.

5. Ucar, Buoida buceras . one of the most valuable trees in tiie

forest J has been very difficult to propagate because of very low
Seed viability. During the year better seed v/as located and al*.

.
though final results from an experimental planting made during
dry weather are not yet available, indications are that this
species is well adapted for planting in this region. This may
become one of the chief species used in reforestation of the dry
limestone hills.

6. Bayahonda, Neltuma .juliflora . a rapid-growing tree which produces
excellent posts and fuelwood on the dry southcoast, has proven
resistant to the very dry conditions prevailing during this year.
Growth of young planted seedlings started almost immediately, and
survival is high.

7. Chilean meSquite , Neltuma chilensis . planted in the forest for
its first test in Puerto Rico has proven to be as drought-
resistant as the native species,

8. Guayacdn, Guayacuro officinale . failed, when direct seeded under
partial shade, possibly due to the perishability of the seed
during the drought, ^'urther trials with this valuable species
will be made in better weather.

Forest Management and Utilization

Of the total area of the forest 461 acres, or 75 per cent, are being
managed primarily for wood production. This area is divided into 5 com-
partments, each to be improved during successive years , thus making a con-
tinuous cycle of cutting, returning to each compartment at 5-year intervals.

The first cutting is to remove trees of poor form or of inferior
species, giving more growing space to better trees, yet leaving a forest
cover in all parts of the stand to protect the soil and to keep the en-
vironment suitable for the development of young trees under the shade.

The timber to be cut is sold on the stump using standard Forest
Service stumpage prices which are set deliberately low to expedite the.
removal of inferior trees which are valuable only for fuel. The forest
guard has been given training in silviculture to the extent that he knows
which trees should be marked. These trees are blazed and marked with a •
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crayon at a point below v/here they will be cut. When a large area has been
marked clie guard makes it known that material is available, and sales are
made. To date 20 acres have been so marked. Before removing the products
from the forest the buyer must deposit a money order in the Experimental
Forest trust fund for the value of the material. During the first year
$94.40 have been brought in from such sales to 22 different individuals
living in the vicinity. This money, in accordance with the terras of the
memorandum, will all be spent toward the improvement of the forest, chiefly
by hiring local labor for improvement work.

These 461 acres also contain a large accumulation of dead timber
which is being made available free to the families living nearby. The only
requisite is that the guard be permitted to measure and tally the wood so
taken. During the 10 months of record 2,090 bundles of dead wood were
carried out, totalling 35 cords. This free wood was used for fuel by 172
families including some 860 persons. Many of these people came as far as

3 kilometers to get fuel. The supply of dead material is by no means
exhausted, and it is intended that this policy be continued, as the good
v/ill of the nearby families is worth many times the value of the dead wood,
which might otherwise rot.

To facilitate the harvesting of forest products a network of old
trails has been reopened, using emergency labor. Also the principal road
through the forest is being repaired to make it passable for trucks.

The presence of small tracts of agricultural land betv;een the hills

provides an excellent opportunity for close study of a combination of

woodlot forestry and agriculture. Four sites have been chosen for
homesteads and permission has been r eoeived from the Authority to rent to

four families 5 acres for agriculture and pasture. Houses will be con-

structed of forest materials and rental will be paid in the form of forest
work. In addition to the income from crops these families will have an
opportunity to out and prepare forest products at a profit to themselves.

(Traducoion del artioulo anterior)

PRIMER ANIVERSARIO DEL BOSQUE EXPERIMENTAL DB CAMBALACHB

El 7 de abril de 1943 el Director Ejecutivo de la Autoridad de

Tierras de Puerto Rico y el Jefe Interino del Servicio Forestal del Depar-
tamento de Agrioultura de los Estados Unidos firmaron un memorandum en que

consta el deseo de estas dos agendas de cooperar en el delineamiento de

raejores prdcticas y tecnicas silvicolas que han de utilizarse en la orde-

nacion de los bosques de la zona caliza seca a lo largo de la costa norte
Especi ficamente , la Autoridad de Tierras puso a la disposicion de la Esta-

oion de Experimentacion Forestal Tropical un trecho boscoso de tierra no
cultivable para investigar sobre la solucion de los problemas forestales
que son comunes a los 1,000 acres de tierra en esas mismas condiciones
que posee o ha de poseer esta Autoridad. En cambio, la Estacion de
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Experimentacion Forestal Tropical prometio suministrar todos los hallaz-
gos tecnicos que conduzcan a mejores prdcticas de ordenacion de bosques
en las tierras fore stales de la Autoridad.

El Bogque

El trecho asignado, que se conoce con el noiribre de Bosque Experimen-
tal Cambalache, estd situado en la Colonia V/alcott, del municipio de Areci-
bo y consta de un total de 616 acres. La elevacion mdxima es de 165 pies
sobre el nivel del mar y la precipitacion pluvial promedio es d© aproxima-
dajnente 50 pulgadas anuales. La topografla es accidentada, consistiendo
de colinas calizas inclinadas y separadas por valles muy estreohos. El
suelo es principalmente de la serie Tanamd, de superficial a ir.oderadamente

profundo. El bosque fus talado en el pasado y hoy dia un rodal joven,
tipico de los demds bosques de la regi6n, cubre casi todo el trecho. Los
diametros mas grandes son de 25 a 30 pulgadas, pero casi todos los £rboles
tienen menos de 10 pulgadas de didmetroc Los arboles mds grandes tienen
60 piss de altura. El bosque contiene una. gran variedad de e species fores-
tales; puede decirse alrededor de 200 por todas. Muchas de las especies
no creoen mucho y habran de desaparecer segun vaya oreciendo el bosque.

Proteccion Forestal

El primer requisite de ordenacion forestal es la proteccion contra
agentes destructores . Afortunadsiraente , el Bosque Cambalache recibio siem-
pra proteccion adecuada contra los transgresores y el fuego, gracias a la
Central Cambalache que era el propietario anterior a la Autoridad de Tierras.
Sin embargo, el peligro de fuego era plenamente visible en aquellas colinas
secas y arbustivas donde el bosque habla sido destruido por el fuego aixos

atr^s, Tambien se sabia que debido a la esca.sez de productos forestales en
esta region, la transgresion era un problema grave. Por lo tanto era obvia
la necesidad de proteccion continua.

En septiembre de 1943 se contrataron los servicios de un guarda que
habia de patrullar los linderos forestales y regular la utilizacion del
bosque, Besde entonces el ha empleado el 64 por ciento de su tiempo ©n pa-
trullar el drea, Se averiguo que las transgresiones habian aumentado duran-
te el tiempo en que el terreno estuvo en litigio y fue necesario avisarle a

la gente en las inmediaoiones cuales eran los objetivos del bosque y la
necesidad de restringir la corta. Esto solo no fue suficiente para poner
coto a todas las transgreciones

, pero cuando la gente tuvo conocimiento de
la norma de donar todo el material muerto que podia servir para leiia, cam-
biaron de actitud.

El proximo paso fue el de localizar los limites con exactitud.
lin^iar y poner empalizadas en las guardarrayas . Este trabajo se efectuo
ese afiOj con trabajadores del Programa de Emergencia de Guerra.

En -j1 ano . un fuego que comenzo fuera del bosque quemo ceroa de 2

acres de maleza. Se amonesto a todas las familias que vivian cerca del
bosque y en lo sucesivo, aun en epocas mds secas, no hubo ningun otro caso
de fuego.
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Para establecer permanentemente las guardarrayas se sembraron 6,000
arbolitos de pino australiano, Casuarina equisetifolia

.

a lo largo de las
empalizadas pero

,
desgraciadamente , debido a la sequfa se murieron casi

todos. Se aprovechard una 6poca lluviosa futura para volver a sembrarlos
ya que un seto vivo permanente como el que proporciona el pino es de venta-
jas obvias.

Investig;aci6n Forestal

El reconocimiento general del bosque indico que se adaptaba bien para
oualquier estudio de ecologfa forestal, regeneracion y selvicultura, Por lo
tanto , el bosque se dividio en las siguientes tres areas?

1, Un drea de 35 acres, que no habria de tocarse para nada, en la
cual se estudiaria el desarrollo natural del bosque y que servi-
ria de xndice de comparacion para los otros tratamientos a que

fuera sometido el resto del bosque. Este drea est& situado
bastante al centro del bosque para evitar oualquier alteraci6n
desautorizada.

2, Otra drea de 120 acres se separo para estudios de regeneraci6n
forestal, Este drea se podri alterar en oualquier forma, para
probar los distintos metodos de siembra y para propagar nuevas

y mejores especies arboreas. Sin embargo, se efeotuardn cortas
de tal manera quo el suelo este adecuadamente protegido. Tam-

bien se oentralizo este drea para mejor proteccion.

3, Las 461 acres y restantes se utilizarin para estudios de corte,

aclareo y poda y se tratard como una unidad de aprovechamiento
forestal de rendimiento continue.

Los estudios de ecologia forestal y de regeneracion fueron comenza-
dos durante el ano. Los resultados aparecen a oontinuacion.

Bcologla Forestal

La investigacion ecologica consistio del estudio de todo el bosque
desde los valles hasta la oima de las colinas. Se incluyo la determinacion
de la densidad de los rodales y la composioion forestal.

1» La vegetaci6n natural de las colinas calizas aun donde habian
sido taladas varias veces, estaba representada por especies mas
valiosas de lo que se suponia. Tales especies como uoar, Bucida
buceras, capa bianco, Fetitia domingensis . ortegon, Coocolobis
laurifolia . roble , Tabebuia pallida . p6ndula , Citharexylum
fruticosum . and maga, Monte zioma species is sima eran corrientes
alll.

2o Aun sin tomar en ouenta las especies presentes, la cubierta
forestal de las colinas calizas de esta region es muy valiosa
debido al importante papel que desempena protegiendo el suelo
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tan superficial de los efectos de la erosion. Las colinas des-
provistas de arboles pierden por conpleto la fertilidad de su

suelo y su valor agricola y por lo tanto el embosquecindento se

hace sumainente dificil.

3, El bosque en las colinas por naturaleza mds denso necesita en
general, cortas de mejora para aclararlos, extraer los drboles
inferiores y eliminar la maleza, Estas cortas deben ser de poca
intensidad ya que no es posible remover todos los drboles indese-
ables por el peligro de dejar el suelo al descubierto. El resto
de los drboles inferiores puede cortarse luego cuando ya se haya
desarrollado naturalmente un bosque mejor.

Regeneracion

La regeneracion experimental se llevo a cabo con varias e species
valiosas que orecen naturalmente en medio ambientes similares. Si se

adaptan bien a estas condiciones, podr^n sembrarse tambi^n en las colinas
desnudas o algunas de ellas pueden sembrarse bajo la sombra de especies in-
feriores que pueden irse cortando segun los arbolitos de mejor clase se

vayan estableciendo . Los resultados de los experimentos efectuados el aflo

pasado han sido afectados por la sequia sin precedentes y algunos tendrdn
que ser repetidos.

1, El hecho mds sobresaliente en cuanto a regeneracion es la neoe-
v^idad de viveros fore stales en esa localidad debido al clima tan
seco. Los arbolitos que se llevaron de Rio Piedras inmediata-
nente despues de haber llovido copiosamente en Canbalache llega-
ron despues que ya se habia evaporado mucha de la h-omedad del
suelo. Esta tardanza pudo haber se evitado si existiera un vivero
en las cercanias.

2, La cobana negra, Stahlia monosperma . que es un drbol nativo de

la costa sur y que produce madera dura y durable fracaso en las

plantaciones experimentales que se hicieron en los claros natu-
rales del bosque. A pesar de que el problsma de la sequia sin
precedentes de este afLo tuvo algo que ver con estos resultados,
la siembra directa parece ser m^s pr^ctica que la plantacion,

3, La cojobana, Piptadenia peregrina , drbol que parece adaptarse a
las colinas desnudas donde se necesita una cubierta forestal ha
demostrado que resiste la sequfa. En una siembra que se efectuo
en enero la supervivencia ha sido alta a pesar de la falta de

lluvia,

4, Una siembra de caoba dorainicana, Sv.'ietenia mahagoni . ha tenido
exito en uno de los valles, Una plantacion que se establecio
durante el periodo seco ha tenido una supervivencia de 34 por
ciento despues de 6 meses de sequia. El cubrir la raiz de los

arbolitos con paja mojada dio buenos resultados. La siembra
directa de esta e specie parece ser mas efectiva y en estudios
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futures se probard si es 6s te un metodo mds prdctico de estable-
cer las plantaciones.

5. Ucar, Bucida buceras . es uno de los ^rboles mas valiosos de este
bosque pero es muy dificil de propagar debido a la pooa viabili-
dad de sus semillas. En este afio se consiguio mejor semilla y a

pesar de que no se conocen aun los resultados finales de la siem-
bra experimental que se hizo durante el tiempo seco todo parece
indicar que esta especie se adapta bien a esta region. Esta
espeoie serd la que predominar^ en el embosquecimiento de las

oolinas de la zona caliza seca.

6. Bayahonda, Neltuma .juliflora . es un drbol de crecimiento r&pido
que produce excelentes postes y leila en la costa seca del sur y
ha demostrado ser resistente a las condiciones extremas de sequla
que persistieron este aflo. El crecimiento de los arbolitos em-

pezo casi inmediatamente de spues de la siembra y la supervivencia
ha sido alta.

7, Pudo probarse que el mesquite chileno, Neltuma ohilensis . que se
sembr6 aqui por primera vez en Puerto Rico era tan resistente a
la sequia como la especie nativa,

8, El guayac^n, Guayaoum officinale . no dio resultado cuando se
sembro directamente en el campo bajo sombra parcial debido posi-
blemente a que la semilla no pudo soportar la sequfa. Se hardn
mas pruebas con esta valiosa especie cuando haya mejor tiempo.

Aprovechamiento y Utilizacion Forestal

El 75 por ciento del 4rea total de bosque , o sean 461 acres se est5.n

utilizando primordialmente para la produccion de madera. Este ^rea se ha
dividido en 5 compartimientos cada uno de los cuales serd mejorado sucesi-
vamente , a razon de 1 por afio^ lo cual constituye un ciclo de corta ya que
al cortar el ultimo se regresara al primero formando un intervale de 5 anos

entre cada una de las cortas por compartimiento.

En la primera corta se removerdn los drboles de mala forma o de
especies inferiores, ddndole asl mis espacio a los drboles mejores pero
dejando el techo forestal en todos sitioSj para proteger el suelo y conser-
var el medio ambiente adecuado al crecimiento de los drboles jovenes que

suben bajo la sombra.

La madera que ha de cortarse se vende cuando el drbol esti. aun en
pie

J
a base de los precios tipo del Servicio Forestal, que se estipulan

bajos deliber adamente ,
para estimular la remoci6n de los drboles inferiores

que solo sirven para lena. El guarda forestal ha recibido el entrenamiento
necesario en selvicultura para poder seleccionar los drboles que deben
sefialarse. Estos drboles se marcan y sefialan con crey6n m&s abajo de donde
van a cortarse- Despu^s de marcar un 4irea grande el guarda anuncia que el

material est^ disponible y entonoes se precede a efectuar las ventas. Antes
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de acarrear los productos del bosque el comprador debe depositar un giro

postal per el valor de la compra en el Fondo de Bosques Experimentales . Du

rante el priner ano se obtuvieron i'94.40 de ventas efectuadas a 22 personas

que Vivian en las inmediaciones . Sste dinero , de acuerdo con lo estipulado

en el convenio, se utilizara para mejorar el bosque, empleando obreros loca

les para tales trabajos,

Estas 461 acres tambien contienen madera seca que se ha venido dis-
tribuyendo gratis entre las familias que viven cerca. El unico requisito
es que el guarda debe medir y apuntar la madera antes de que la saquen del

bosque. Durante los 10 meses corriprendidos en el infome se sacaron 2,090
haces de leiia o sean 35 cords. Seta leiia fue usada por 860 personas en 172

farrdlias. Mucha de esta gente tuvo que recorrer 3 kilometres para obtener
la lena. Aun no se ha terminado la provision de lena y nosotros continuare
raos con esta norma ya que la buena voluntad de estos vecinos vale mucho rids

que la lefia que de otra nanera se pudriria en el bosque.

Para facilitar la cosecha de productos fore stales se ha vuelto a

abrir la red de antiguos caminos . con trabc. jadores del Programa de Emergen-
cia de Guerra. Se 3std r^i-parando tambien la carretera principal que atra-
viesa el bosque para facilitar el paso de los camiones.

La prssencia de pequefioa trechos de tierra CTiltivable entre las coli
nas proves una excelente oportunidad para un estudio concienzudo de la oom-
binacion de arbolado y agricultura. Se seleccionaron cuatro si tics para
parcelas y se logro el permiso de la Autoridad para arrendarle a cuatro
fam.ilias cinco acres a cada una para cultivar y pastorear. Las casas se

consxruiran con los productos fore stales y la renta ser5. cobrada en trabajo
forestal en el bosque. ^'denias de recibir los ingresos agricolas estas fami
lias tendran la oportunidad de cortar y preparar productos forestales para
su propio prove oho.

Resume

La Foret d'3ssai Cambalache est une surface forc-stiere qui s'etend
sur une aire de 616 acres sur des collines caloaires dans la cote du nord
de I'ile de Puerto Rico. Slle fut etablie en 1943 pour faire des etudes
sur la regeneration et 1 ' amenagement forestier. La moyenne aunuelle des
precipitations atmospheri |ues y est de 50 pouces et la foret represente
d'uuG maniere typique la vegetation qui predoirdne dans ce region cotifere
seche, plate et de grande etendue. La foret avait ete souvent coupe mais
ells conserve olusieurs er. lences de qualito superioure,

Comme la foret est placee au centre d'une region donsement peuples
la premiere tache a ^tre entrepris etait sa protection centre les transgre-
ssions par des mesures faisables. On employa un garde forestier charge de
veiller a la conservation de la surface, on d^broussailla les limites et
palissada tout autour d© la foret. Les families voisines pouvaient enlever
seulement le bois mort ou sec, mesure qui avait beaucoup reduit les trans-
gressions. Pendant les premiers 10 mois 172 families ont ete fourniss avec
bois de chauffage par ce source.
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La foret fut partag^e en 3 parties:

1. 35 acres qui devaient rester inalteres pour y faire des Etudes
ecologiques.

2. 120 acres dans lesquels on devait ^tudier la regeneration et

3. 461 acres qu'on laissa pour ^tudier experimentalement I'amenage-
ment basl sur des rendements soutenus.

Les etudes sur la structure et oornposition de la for^t ont montre
qu'elie possedait plusieurs essences de haute quality qu'on n'en avait pens^,
Ce oouverture herbac^e, sur des collines a pente rapide et sol peu profond,
sans fair© aucun cas de la composition, est d'une importance essentielle
pour la conservation du sol dans ceux lieux. Les peuplements plus denses
ont besoin des eolaircies et des coupes d' amelioration pour reduire l*ecarte-
ment et eiiminer les arbres de qualite inferieure,

Mftigre la secheresse predominant cette annee les plantations experi-
mentaux de Neltuma juliflora . N, chilensis et Piptadenia peregrina ont eu du
succes mais celles de Stahlia monosperma et Guayacum officinale n'ont pas
reussit mais on les traitera durant la saison humide la proohaine annee sur

une petite echelle. gucida buseras tres coramun dans la region est tres dif-
ficile a prc'pager au moyen de seinis, alors on essaya en transplantant des
sauvageons, Cela n'avait pas reussit du probablement aux conditions cli-
inatiques p^u satisfaisantes. L'ensemencement direct de Swietenia mahagoni
avait eu du succes et comme on devait la planter avec motte dans I'avenir
on employera probablement 1 •ensemenoemer.t direct.

Pour faire les investigations sur les 461 acres dediees a I'amenage-
ment avec rendement soutenu on avait partage la surface en b corapartiments

travaillant ohaque annee dans un d'eux. Les travaux viennent de commencer
dans le premier compartiment. Les arbres inferieurs et defeotueux seront
coupes pour etre employes corame poteaux, bois a oerceaux et bois de feu.

Apres avoir vendu tout le bois mur on enievera les arbres pas desirables,
les vignes sauvages et d'autres mauvaises herbes.
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FOREST ASSOCIATIONS OF BRITISH HONDURAS. II

J. H« Nelson Smith
Assistant Conservator of Forests

British Honduras

FOREWORD
(By N. S. Stevenson, Former Conservator of Forests, British Honduras)

Recognition of the fundamental characteristics of varying types of
vegetation is a part of the essential basis of the work of forest officers
and others concerned with the use of soil, but tropical plant ecology is

still in its infancy, methods of approach are numerous, the data collected
are too often incomplete and there is no simple book of words to guide the

worker in the field or forest. How then does one begin? How can one be
certain that one's own work is intelligible to others and how can the value
of other people's work be assessed or the possibilities of its application
elsewhere be gauged?

In 1938 the late Dr. J. Burtt Davey of the Imperial Forestry Insti-
tute at Oxford indicated a solution, which can be briefly siunmarized as

"systematic" record of data in complete ajid unbiased detail according to a
uniform plan. He urged the use of a questionnaire requiring negative as

well as positive answers, and his proposal was examined, amplified and
simplified by other competent British ecologists, Messrs. Richards, Tansley,
and Watt, in the Imperial Forestry Institute Paper No. 19 entitled "The
recording of structure, life form and flora of tropical forest communities
as a basis for their classification".

This method was welcomed in British Honduras where we have to our
sorrow already explored the pitfalls into whioh incomplete data, vague
generalisation or the ignoring of inconvenient facts can lead one, so much
so that during the visit of Mr. Bevan to the Colony we seized the oppor-
tunity of discussing with him the value of publishing the association
descriptions we had already collected in accordance with the Imperial
Forestry Institute plan. We decided that it might well be of value in the
Caribbean area to publish such descriptions leaving out any discussion of
succession, ajid refraining from the use of general type terms such as
"deciduous forest" or "high rain forest" until we were certain just where
the associations described fit in.

In the association descriptions we have submitted to the Caribbean
Forester for publication it may be that similar forest types are con-
tinually described as different associations but we believe that when the
whole array of associations from the whole Caribbean Tropical American
area is exsuoined and analyzed, then and then only will a clear under-
standing of the basic vegetation lypes and their constituent associations
be obtained.
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The descriptions, to which this note is a brief introduction, were
made by Mr. J. H. Nelson Smith in an area examined in 1939 by Mr. G. F,

Charter in a reconnaisance soil survey. The area lies from 5 to 10 miles
north of the head of the Stann Greek valley in the northern karst region of
the Colony. It is a fairly level plain ranging from 200 to 400 feet in
altitude and containing numerous steep limestone hills up to 400 feet in
height. Several north flowing streams cross the area and have their source
in the central massif which adjoins the area on the south. Alluvium d erived
from the weathering of the slates, sandstone, quartzites and grano-diorites
of the massif, borders the streams in strips of varying widths. Plots in
the neighbourhood of Charter's soil pits were marked out with chain and
compass and were usually three chains in length by half a chain in width.

This area was divided up into half chain square sections. The various
strata were enumerated section by section except in cases v/here the field
and shrub layers were so dense that they were enumerated in one or two
sections only. The subordinate and canopy species were counted throughout
the plots. After enumeration a profile drawing to scale was made of all
species over 15 feet in height. Larger plots would have been desirable but
the time available did not permit,

Mr, Nelson Smith has suggested that plots 10 chains by 1/2 chain,
with cruising lines for major species running at right angles to the long
axis might be a more suitable size for detailed examination but the size of
plot depends largely on the type of vegetation studied and the time at the
disposal of the investigator.

The area lies to the north of the main mass of hills and its climate
is believed to be intermediate between Belize, Cayo, and Stann Creek, It
is probably not as hot as Agstat, Stann Creek, or Cayo, nor as wet as the
Stann Greek valley stations.

HABITAT

Temperature

Temperatiare extremes are as shown in Table 1.

Table 1.- Temperature Extremes for Three Stations in British Honduras
( Limites de Temperatura para Tres Estaciones en Honduras Brit&nica )

Mean Temperature
(Temperatura media)

Station

(g$1;agj,Qn)

Hottest Month
(Mes mas caliente)
Month
(Mes) Temp.

Coldest Llonth

(Mes mi.s frlo)
Month
(Mes

)

Temp.

Absolute
(Absoluta)

Maximum Minimum
(Mdxima) I (Minima)

Belize August 86,9
Cayo May 91.4
Stann Creek Agstat May 90,5

January 67.8 95
March 63,8 98
Dec. 66.0 97

50
49

52
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Precipitation

Monthly precipitation is as shown in Table 2,

Table 2, -> Monthly Precipitation for Three Stations in British
Honduras. (Precipitacion Mensual en las Tres Estaciones Expe -

rimentales de Honduras Brit&nica )

Month
(Mes)

Belize
29-year average

(Promedio de 29 anos)

Cayo
23-year average

(Promedio de 23 aiios)

Stann Creek Agstat
8-year average

(Promedio de 8 anog)
Inches (Pulgadas) Inches (Puleadas) Inches (Pulgadas)

January 7.17 5.29 6.61
February 2.49 2.01 2.83
March 1.77 .44 1.90
April 2.25 1.62 3.30
May 5.70 8.86 8.92
June 8.82 8.70 9.40
July 6.78 7.26 12.91
August 6.55 6.38 9.70
September 9.39 7.06 13.39
October 12.81 7.80 13.56
November 9.44 6.36 6.38
December 7.20 5.00 7.00

Total 80.38 66.78 96.90

At Belize the average number of days each year without rain is 184j
at Cayo, 240; and at Stann Greek Agstat, 172, The dry season, including
only months in which mean monthly rainfall does not exceed 4 inches, is from
February to April at all three stations. Seasonal extremes are as shovai in
Table 3.

Table 3.— Seasonal Precipitation Extremes for Three Stations in
British Honduras. (Precipitaciones Sxtremas Segun la Estaoion

Clim^tica en las Tres Estaciones de Honduras Brit&nica )

Station
(Estacion)

Dry Season
(Estacion seca)

Wet Season
(Estaci6n hiitneda)

Driest
(Mds seca)

Vfettest
(Mds humeda)

Driest
(Mds seca)

Wettest
(Mds humeda)

Inches Inches Inches Inches
(Pulgadas) (Puleadas'^ (Pulfijadas) (Pulgadas)

Belize 2.07 14.33 39.93 128.01
Cayo 1.11 11.90 33.01 153.62
Stann Creek Agstat 2.28 11,73 66.46 119.31
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It is probable that the winds over this area are modified by the
high hill mass to the south and the numerous limestone hills on the east
and west. The general prevailing direction of the wind is Bast, with
average velocity about 12 miles per hour. Maximum velocities rarely exceed
36 miles per hour and records of sixteen years indicate that only 15 per
cent of the maximum velocities recorded exceeded this figure.

The Colony, particularly the northern portion, is occasionally sub-
jected to tropical hurricanes, which bring high wind velocities and heavy
rainfall. The records apart from those of the capital are incomplete, and
of eight hurricanes recorded in the last 150 years, seven have damaged
Belize, During "tiie winter months northers often with moderately high wind
velocities and rather low temperatures occur. These winds are steady, often
for a period of days, while the maximum velocities of the east and south-
east winds are usually squalls only.

The winds at Belize during the period 1924-36, as recorded by a
standard anemometer 45.7 feet above ground, are as shown in Table 4.

Table 4.— Wind Records for Belize. British Honduras. (Registro
de los Vientos Prevalecientes en Belize ^ Honduras Brit&nioa)

Month
(Mes)

Prevailing
wind speed
(Velocidad
del viento)

Prevailing wind
direction
(Direccion)

E SE

Maximum
velocity
(Velocidad)
maxima)

Most common direction
of max. velocities

(Direccion mds comiin de
las velooidades mdxiraas)

MPH 1. 1. MPH

January 11.6 50 19 19 48 SB

February 12.2 23 50 27 42 NW & ES£
March 13.8 8 61 31 36 SE
April 13.8 15 35 50 48 SE
May 13.5 8 61 31 48 E
June 14.3 100 48 S
July 14.1 92 18 48 E
August 12.1 100 60 B
September 11.0 85 15 150 B
October 9.0 34 54 36 HE
November 8.8 89 36 HE
December 10.7 61 23 8 36 NW & E

The winds at Cayo, 60 miles inland, appear to be influenced by the

local topography. The town lies at the lower northern end of the gorge of
the Makal branch of Belize River which here runs from southeast to north,
and the hills to the south appear to screen the town from winds from that

direction, while the southwest-northeast hills to the north may also
influence. T/ind velocities at Cayo, estimated on the Beaufort scale are as

shown in Table 5.
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Table 5.— Wind Records for Cayo. British Honduras. (Registro
de la Velocidad del Viento en Cayo . Honduras Britdnica)

Month
(Mes)

Most Common
Direction

(Direcoion rads

comun)

Mean
Velocity
(Velocidad
promedio)
MPH

January
February
March
April
May
June
July
August
September
October
November
December

NE
HE
NE
NE
E
E
E
E
NS
NB
W
KE

6.0
6.2

11.2
8.9
8.2

12.8
8.8
8.5

5.0
3.2
3.5

Annual 7.5

Soil and Subsoil

Beneath seven of the plots the rook is believed to be white limestone
of the Rio Dulce beds. The other five plots are on rook of metamorphio
origin, slates^ quartzites, etc. The soil varies from a heavy clay to a

light silty loam with stones in some places. No humus is present. Leaf
litter is generally sparse and the rate of disappearance fairly rapid. The
soil varies with topography from 4 inches to 5 feet in depth with the
subsoil well to poorly drained. Roots generally penetrate to 3 feet.
Erosion is nil, runoff is slight, and drainage is generally free.

History of the Area.

There is little information on this subject, and no signs of old
cultivation were observed.

Biotic Factors

For the past 50 to 100 years mahogany exploitation has been carried
out spasmodically, and at the present time there exists a fairly extensive
system of "truck passes" throughout the area. This has resulted in a
certain opening of the canopy in localised areas which are never extensive,
and although such influence must necessarily have a definite effect on the
structure of the vegetation it is considered to be negligible in the plot
described.
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There has been no widespread greying. Animals employed on mahogany
workings are grazed at the creek sides, and suitable palms and a limited

variety of hardv/oods of which Brosimum is the principal species are util-

ized for feeding purposes. This results in a certain opening of the vege-

tation over very small localized areas.

The effect of grazing or trampling by wild animals appears to be

limited. Warrie pigs in herds of 50 or more roam the district and un-
doubtedly cause som.e destruction of the regeneration. The soil may be

comipletely exposed and upturned over areas of one square chain or more in

extent, but the effect on the vegetation as a whole must be considered small.

Termite nests are common throughout the district. They are usually
oval in shape and seldom exceed three feet in height. Some form of support
such as dead stumps or trunks of trees are utilized in building the nests.

Subterranean termites are not uncommon but little is knovm of their habits.
There is apparently little or no damage done to living vegetation as the

tennites appear to restrict themselves to dead timber and assist in the

breaking down of fallen trees, branches, etc

.

Yiee wee ants, v.rhich live in the ground, are common and use living
vegetation for their fungal "gardens." There is little information as to

the extent of damage in uncultivated forests but it is known that these
ants may cause serious defoliation in mahogany plantations and on citrus
trees.

There was no sign of burning.

HIGH FOREST - 0KBIGNYA-VIALIUI4-VIR0U ASSOC lATIO:

All 12 plots in this association were located in what is known as

the Dry Creek Area near the eastern boundary of the Cayo District and in

the Manatee area in the southwest corner of the Belize district.

Size aixd Nature of Plots Sampled

Eleven plots were 1/2 by 3 chains, the twelfth l/2 by 4 chains, and

all were divided into 1/2-chain squares. Palms and hardwoods more than

6 feet in height were enumerated separately by strata. Species of less than

6 feet in height were enumerated on parts of each plot with the exception

of Selajr.inella which, v^rhere very abundant, was counted on only small sanple

areas within the plots.

The altitude of the plots ranges from IdO to 220 feet above sea level.

Most of the plots were sheltered only three being slightly exposed. Aspect
varied, with most of the plots facing east or northeast. All sites were
nearly level.

1^ This description is based on data collected from 12 sample plots as

summarized at the Tropical i-orest Experiment Station, whereas the former

article was based upon but one plot.
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Struotxire and Coii^osition

Structure

The canopy is generally closed. Occasional openings are usually due

to the presence of emergents over the general canopy level or to windfalls.
About 15 per cent (range 5 to 30 per cent) of the vegetation below the

canopy level receives direct sunlight.

The spacing of emergents varies widely and there is a tendency toward
grouping, with trees spaced as close as 20 feet in the groups and with the
groups 200 to 600 feet apart. Spacing of canopy trees is generally regular
at an average distance of 20 feet (range 10 to 60 feet). Variations are due

to occasional dens© groups of emergents or the presence of dense stands of
Orbignya cohune . The trees of the subordinate layer are generally spaced
5 to 15 feet apart but may be grouped irregularly where Orbignya cohune is

abundant or may occur as scattered individuals as much as 35 feet apart.
Shrubs are spaced from 3 to 10 feet apart or in exceptional areas as much
as 18 feet apart.

Apparently mature trees do not generally exceed 30 inches in diameter.
The large trees in the plots have the following diameters:

Diameter in
inches

Pterocarpus hayesii 18
Calophyllum brasiliense 10
Symphonia globulifera 17

Erythroxylon sp. 12

Dialium guianense 14
Terminalia sp. 24
Pithecolobium

_

sp. 28

Ceiba pentandra 48
Virola kosohnyi 16

Spondias mombin 16

Guarea excelsa 19

The clarity of stratification varies greatly. The emergent stratum
is generally clearly defined and is between 60 and 100 feet in height,

although in one plot with a low canopy it starts at 45 feet. The canopy

is easily distinguished from the emergents but generally not easily from the

subordinate layer. This canopy occurs at about 50 feet, varying considera-
bly from plot to plot (30 to 75 feet). The subordinate layer, at about
20 feet (range 10 to 35 feet) is variable both in composition and density.

The presence of Orbignya cohune greatly affects the representation of

hardwoods in this layer. In some plots this layer was open and composed
of compact-crowned trees. The shrub layer, from 6 to 18 feet in height,
is characterized by a heavy stand of Rinorea sp. and is denser than the
subordinate layer except beneath palm stands, "nie upper field layer, 3 to
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6 feet tall, is characterized by Helioonia aurantiaoa and the lower field
layer, 1 to 3 feet tail, is more dense and contains an abundant growth of
Selaginella umbrosa .

Physiognomy and Life Form

Lianas are common to abundant, ascending to the tops of the emergents
and causing some congestion in the canopy. C^limbers are common and ascend
to 50 feet in the upper part of the canopy. They are not confined to any
one zone. Tillandaia sp. fairly common in the canopy and on emergents, is

most abundant at the 30 to 50 feet level, 'fhe types noted are as follows»

1. Indeterminate small spade-shaped leaf tie tie on canopy, sub-
ordinate trees , and shrubs

.

2. Indeterminate large spade-shaped leaf tie tie on emergents and
canopy trees.

3. Indeterminate medium spade-shaped leaf tie tie occasional on
emergents and canopy trees to 60 feet.

4. Indeterminate large heart-shaped leaf tie tie on emergents and
canopy.

5. Basket tie tie on canopy.

6. Bellyfull tie tie on Orbignya cohune .

7. Vanilla-type creeper on canopy and subordinate trees and shrubs.

8. Tillandsia sp. on emergents.

9. Orchids occasional on emergents, oeuiopy and subordinate trees,

10. Ferns from subordinates to emergents, no tree ferns found,

11. Mosses on most trees.

12. Uatapalos rare, in canopy.

Trees with plant buttresses average about 15 per acre, and inoludei

Dialium guianensis
Virola koschnyi
Nectandra sp.

Pithecolobium sp,

Terminaiia sp.

Pterocarpus hayesii
Ceiba pentandra.

SI pane

a

sp.

Brosimum sp.

Relatively few trees have stilt roots, an average of about 8 per
acre. The species included arei
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Pourouma aspera
Symphonia globulifera
Piper sp9

Cecropia sp.

Pnevunatophores
,
thorns, cauliflory, and succulent leaves and stems

are absent. Numerous palms aind the rattan Desmonous are present. The

palms include; Orbignya cohune . Chamaedorea sp., Synechanthus sp. , and
Geonoma sp.

Possibly half of the emergents are deciduous although this varied
widely between plots. The canopy is almost entirely evergreen. Leaf fall
takes place in January and February and new leaves are produced in March,

The types and sizes of leaves are shown in the Table 6.

Table 6.— Leaf Types and Sizes in High Forest Plots. (Tipos y TamafLos

de las Hojas~en los Arboles de Monte Alto )

Species
(Especie)

Number of

leaflets
(NiSmero de

foliolas)

Size!/
(Tamaap)

Leaves
(Hojas)

Leaflets
(Foliolas)

Virola koschnyi Simple Mesophyll
Calophyllum brasiliense Simple Mesophyll
Guarea excel sa Pinnate 5-7 Macrophyll Mesophyll
Licania hypoleuca Simple Mesophyll
Voschysia sp. Simple Mesophyll
Luctuna sp. Simple Macrophyll
Sloanea sp. Simple Macrophyll
Rinorea sp. Simple Macrophyll
Rheedia edulis Simple Mesophyll
Dialium guianense Pinnate 5-7 Mesophyll Microphyll
Simaruba glauca Pinnate to 30 Mesophyll Microphyll
iQga sp. Pinnate 5-8 Macrophyll Mesophyll
Pterocarpus hayesii Pinnate 5-8 Macrophyll Mesophyll
Protium copal Pinnate 5-7 Macrophyll Mesophyll
Mouriria sp. Simple Microphyll
All palms Pinnate Numerous
Terminal ia sp. Simple Microphyll
Aspidosperma megalocarpon Simple Mesophyll
Brosimum sp. Simple Mesophyll
Piper sp. Simple Mesophyll
Guettarda sp. Simple Macrophyll
Miconia sp. Simple Macrophyll
Acacia sp. Pinnate Leptophyll

Raunkiaer 's leaf size classes.
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Table 6.— Continued

Number of Size
leaflets ( Tamano

)

Species Type (Numero de Leaves Leaflets
(Especie

)

(Tipo; foliolas) ^Foliolas

j

Symphonia globulifera Simple Mesophyll
Cupania sp. Pinnate 5-7 Macrophyll Mesophyll
Nectandra sp. Simple Mesophyll
Achras sp. Simple Mesophyll
Pithecolobium sp. Bipinnate Mesophyll Microphyll
Ceiba pentandra Palmate 7 Macrophyll Mesophyll
Spondias mombin Pinnate Mesophyll Microphyll
Stemmadamia donnell-smithii Simple Mesophyll
Zanthoxylum sp. Simple Mesophyll
Guazuma ulmifolia Simple Mesophyll
Podocarpus ap. Simple Microphyll
Pseudalmedia sp. Simple Mesophyll
Coccoloba sp. Simple Macrophyll
Andira sp. Pinnate 7-13 Mesophyll Microphyll
Calocarpum sp. Pinnate Macrophyll
Guarea euara Pinnate 5 Macrophyll Mesophyll

The field and ground layers are variable in their life forms. In two
plots there was an abundance of small hardwood seedlings and numerous palms.
Tall herbs and ferns were generally absent. iSelaginella umbrosa was
abundant, with as many as 860,000 individuals per acre in one plot. No
annual plants were noted, and there is apparently no seasonal dying down
of the field and ground layers.

Reproduction

Dialium guianense produces abundant seed in small one-seeded globose
fruits which do not open and are said to be a favorite fruit of animals.

No vegetative reproduction was noted.

The distribution of seedbearers
,
saplings , and seedlings of the

principal species in the 12 plots combined is as shown in Table 7.

Table 7 . — Seedbearers. Saplings, and Seedlings in High Forest, by
Species. (Portagranos . Latizales y Brinzales por Especie en el

Monte Alto)

Species
(Especie)

}
Seedbearers

I
(Portagranos)

Saplings Seedlings
(Latizales)

j
(Brinzales)

Calophyllum braziliense
Virola sp.

Licania hipoleuca

8

9

11

25
6

29

284
37

71
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Table 7,— Continued

Species
(Especie)

Seedbearers
(Portagranos)

Saplings
(Latizales)

Seedlings
(Brinzalea)

Melastomaceae sp.

Sloanea berteriana
Protium copal
Mouriria sp.

Dialium guianensis
Erythroxylon sp.

Ceiba pentandra
Lucuma sp.

Rheedia edulis
Rinorea sp.

Spondias mombin
Aspidosperma megalocarpon
Neotandra sp.

Pourouma aspera
Pithecolobium sp,

Stengnademia donnell-smithii
Pterocarpus hayesii
Symphonia globulifera
Inga sp,

Simaruba glauoa

Achras zapote
Guare

a

sp«

Guare

a

f^uarea

Guarea excelsa

28 52 99

8 28 17
19 28 138
10 9 16
8 1 6

2 _ _

4 _ _

11 42 69

7 18 150
129 150 266

7 _ 4
4 8 7

2 _ 1

5 9 216
2 2 160
9 5 5

2 9

4 2 13
3 2 13
7 3 1

9 16 26
1

12 14 65
11 3 46
4 2 12

Floristio Composition

The emergent layer averages 15 trees per acre, ranging from 6 to 49
in the plots , but varies widely. The most prominent species are;

Dialium guianense
Yirola koschnyi
Orbignya cohiine

Pterocarpus hayesii
Calophyllum brasiliense
Symphonia globulifera
Simaruba glauca
Pourouma aspera

Inga sp,

Pithecolobium sp.

Ceiba pentandra
Spondias mombin
Terminalia amazonia
Pseudolmedia sp.

Cordia sp.

The canopy averages 130 hardwoods per acre varying from 92 to 263,
and 25 palms varying from 6 to 136 per acre, including*

Calophyllum brasiliense
Pourouma aspera

Virola brachyoarpa
Orbignya oohune



Rheedia edulis
Luouma sp,

Symphonia globulifera
Miconia sp .

Protiuin oopal
Licania hypoleuca
Simaruba glauoa
Guarea sp,

Inga sp.

Mourirla sp.

Cecropia sp,

Euterpe panamensis
Xylopia sp.
Cupania sp.

Melastomaceae spp.

Podocarpus guatemalensis
Pithecolobium sp.

Nectandra sp.

Achras zapote
Aspidosperma megalocarpon
Spondlas mombin
Stemmadenia donnell-smithii
Sloanea sp.

Guarea excel sa

Cassipourea podantha
Coocoloba sp.

Persea sp.

The subordinate layer is composed of an average of 242 hardwoods
per acre, varying from 76 to 800, and 172 palms, ranging from 13 to 719
per acre, includingi

Crysophila argentea
Protium copal
Cupania sp.

Voschysia sp.

Sloanea sp,

Eugenia capub
Chamaedorea sp.

Rinorea sp.

Brosimum alicastrum
Miconia sp.

Persea s p.
Sabal sp.

Geonoma glauoa
Piper sp.

The shrub layer is composed of an average of 530 hardwoods per acre,
varying from 275 to 1000, and 423 palms, ranging from 0 to 1,956 per acre,
including

8

Synechanthus sp.

Crysophila argentea
Rinorea sp.

Drosimum alicastrum
Geonoma glauca
Alsophila nysorides
Cephaelis sp.

Piper sp.

Anona squamosa

Carica dolichensis
Miconia sp.

Protium copal
Lucuma belizensis
Bactris sp.

Mouriria sp.

Chamaedorea sp,

Synechanthus sp.

Guarea sp.

The upper field layer is a stratum of hardwood seedlings averaging
571 to the acre and varying from 440 to 1280 with small palms averaging
198 to the acre, varying from 171 to 1660, together with Heliconia
aurantiaca . which is fairly abundant averaging 695, and ranging from 306

to 5656, including the following species

»

Chamaedorea sp. Synechanthus sp.

Bactris sp. Heliconia aurantiaca
Rinorea sp. Piper sp.

Lucuma belizensis Miconia sp.
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Geonoma glauca
Cephaelis tormentosa
Steimnadenia doimell-smithii
Sohizolobium parahybum

Frotium copal
Crysophila argentea
Erythrina sp.

The lower field layer contains an average of 1,450 hardwoods per
acre, with the range from 620 to 8000; an average of 606 palms, ranging
from 620 to 2,633; and an average of 73,890 ferns, ranging from 104 to

448,000 per acre including:

Selaginella xambrosa

Chamaedorea sp .

fieonoioa glauca
Rinorea sp.

Protium copal
Cephaelis sp.

Bactris sp.

Eugenia sp.

Synechanthus sp.

Piper sp.

Mioonia sp.

Mouriria sp.

Stemmadenia sp.

Cephaelis tormentosa
Calocarpum mimosum
Anona squamosa

The general appearance of the forest is seen in Figures 1 to 3.

A list of species with common names appears below.

Scientific Name
(Hombre Cientifico )

Achras zapote
Alsophila mysorides
Andira sp.

Annona squamosa
Aspidosperma megalocarpon
Bactris sp.

Brosimum alicastrum
Carica dolichensis
Cassipourea podantha
Calocarpum sp.

Calophyllum brasiliense
Cecropia sp.

Ceiba pentemdra
Cephaelis sp.

Cephaelis tormentosa
Chamaedorea sp.

Coccoloba sp.

Cordia sp.

Crysophila argentea
Cupania sp.

Desmoncus sp.

Dialium guianensis
Erythrina sp.

Erythroxylon sp.

Eugenia sp.

Eugenia capub
Euterpe panamensis

Common Name

( Noobre Comun )

Sapodilla macho

Cabbage bark
Wild Custard Apple
My lady
Hone

Wild Pawpaw
Water wood

Santa Maria
Trumpet
Cotton
African root

Paoaya
Wild grape
Jackwood
Give and take
Grande betty
Rattan
Ironwood
Tiger wood
Redwood
Cacho venado
Walk naked
Mountain cabbage

- 57 - October 1944



CO
CvJ CVJ

4> a>

o 43
0

Oh

• •

W
e •

EC

•

t3 a
O r-t

•H 0
+> u
a

^o
o
CO

n •H
iH
«(

OS •H
iH a
O 1

u d
•H
> 11

i

•H

o

9

o
o

«{ O
O Ok

9
4>

I «

"Si
• O
tc u
•H O

>
Oi

O

n
0)

•H
o
®

o

>»
<D

a. a.

o
3
o
r-l

o
o
fH

OS

•a
o
Xi

p

"1

5

1

at

o
o
«H
at

B
O

0)

a d
a 0

o

• a
a O

J
o

o
04 at

5

f-tcv)eo^u}<ot^oocAO

i-u

O
o
rvJ

Caribbean Forester 56 - Vol. 6, No. 2



in U3

O
I

o
a
bo

o

H
o
o
CO

<
sS
(-1

(D

-d

o
o

<
1 n
•

CJ
a*

• o

o

a>

0)

r-tO

U
(D
•H
O

w

59 - January 1945



CM

P
o

CO

o
•H
>

I

a
•H
O

O
o

O
O
•H
O4

»4

eo ^
• o

CO

«
•H
o
c
05

o

>>

i

0> O iH CVJ (O ^ K

o

as

o

o
r)

o

o

Q4 d
a r-4

j3

o

•H

O
H
O
o

Caribbean Forester - 60 - Vol, 6, No, 2



Scientific Naiae

(Nombre Cientlfico)
Comiaon Name

(Nombre Comun)

Geonoma p;lauca

Guarea sp.

Guarea excelsa
Guarea p:uarea

Guazuma ulmifolia
Guettarda sp.

Helioonia sp.

Heliconia aurantiaoa
Ing;a sp.

Inga sp.

Licania h^ijoleuoa

Lucvoaa sp.

Luovtma belizensis
Miconia sp.

Mouriria sp.

Neotandra sp.

Orbignya oohune
Persea sp.

Fiper sp.

Pithecolobium sp.

Pithecolobivua sp.

Pithecolobivun sp.

Pouroima aspera
Protiim copal
Fseudolmedia sp.

Ptarocarpus hayesii
Quararibea sp.

Rheedia edulis
Rinorea sp.

Sabal mauritiiformis
Sabal sp.

Selaginella umbrosa
Schizolobium parahybum
Simaruba glauoa.

SIpane

a

sp.

Spondias mombim
Stemmademia donnell-smithii
Swietenia sp.

S:,Tnphonia globulifera
Synechanthus sp.

Terminalia amazonia
Tillandsia sp.

Trophis sp.

Virola brachvcarpa
Virola koschnyi
Vochysia sp.

Xylopia sp.

Zanthoxylon sp.

Capuka
White copal, Bastard Cramantee
Cramantee

Glasswood
Vaha

Bribri
Tama tama
Pidgeon plum
Mammae ciruela
Silion
Maya
Jug
Timber sweet

Wild pear
Spanish elder
Barba Jolote

'

Tamarind
John Crow Bead
Mountain Trumpet
Red copal
Cherry
Mountain Kaway
Coco mama
ViTaika plum
mid coffee
Ba tarn Palm
Bayleaf

Quam vfood

Negrito
Wild atta
Hog plum
Cojotone

Waika chewstick
Monkey tail
Nargusta
Wild pine
Red Ramon
Bastard Banak
White Banak
Yemeri
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(Traduocion del artlculo anterior)

ALGUNAS A30CIACIQIJES F0RIC3TALES DE HONDURAS BRITANIGA. II

PREAfeTBULO

El reconocimiento de las caracteristicas fundamentales de los varia-

do3 tipos de vegetacion forma parte de la base esencial sobre la que des-

oansa el trabajo de los t^cnicos forestales y demis investigadores que

tienen que ver con la utilizacion del terreno , pero la ecologia forestal

tropical estfi todavfa en pariales, los m^todos de atacar el probiema son

numerosos ^ los datos acumulados son a menudo inconipletos y no existe ningiin

libro simple que gu£e al investigador en su trabajo en el campo o en el

bosque. iComo se erapieza? jComo puede uno estar seguro de que su propio
trabajo habrd de ser comprendido? ^Como evaluar los trabajos de los demds
hombres de ciencia y apreciar las posibilidades de su aplicaoi6n en los
diverSOS palses?

En ©1 1938 el extinto Dr. J. Burtt Davey, del Institute Forestal
Imperial en Oxford indic6 una solucion, que puede resumirse como un regis-
tro "sistemdtico" de datos con detalles completos e imparciales, de acuer-
do con un plan uniforme. El urgio el uso de un cuestionario que roqueria
respuestas tanto negativas como positivas

, y su proposicion fue examinada,
ampliada y simplificada por otros ecologos ingleses competentes, los seflorea

Richards, Tansley y Watt en la Disertaci6n num. 19 del Institute Forestal
Imperial que llevaba por titulo "Si Registro de la Estructura, Biotipos y
Flora de las Comunidades Forestales Tropioales como Base para su Clasifi-
cacion."

Este m4todo fue favorablemente acogido en Honduras Brit&nioa, donde
ya habiamos tropezado con los sinsabores a que oonducen los datos incomple-
tos , las generaiizaciones vagas y el pasar por alto los hechos inconve-
nientes, tanto asi que durante la visita que hiciera el senor Bevan a la
colonia aprovechamos esa oportunidad de discutir con ^1 la trasoendencia
de la publicaci6n de las descripciones que ya habiamos esbozado de las

asociaciones
,
siguiendo el referido plan del Institute Forestal Imperial.

Nosotros decidimos que bien podrla tener valor para el drea del Caribe,

el publicar dichas descripciones eludiendo toda discusi6n de la sucesi6n

y absteniendonos de usar tales t^rminos de tipos generaies como "bosque
deciduo" o "bosque pluvioso alto" hasta que estuvieramos seguros de la

verdadera concordancia de las asociaciones descritas.

En las descripciones de asociaciones que hemes sometido para ser
publicadas en el "Caribbean Forester" pudiera darse el caso de que tipos
forestales similares fueren descritos como asociaciones diferentes pero
creemos que cuando la red de asociaciones de toda la America Tropical
Caribe sea examinada y analizada, solamente entonces tendremos una idea
clara de los tipos bdsicos de vegetaoi6n, junto con sus correspondientes
asociaciones.
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Las descripciones que siguen a esta breve introduccion fueron hechas
por el sefior J. H. Nelson Smith en vm drea examinada por el seilor C. F,

Charter en un reconocimiento de investigacion relative a suelos. El drea
esti. ubicada de 5 a 10 millas al norte de la parte superior del valle Stann
Creek en la region karst al norte de la Colonia, Es una planicie entre 200
a 400 pies de altura que contiene numerosas colinas calizas erapinadas que
alcanzan hasta 400 pies de altura. Algunos arroyos que corren en direccion
al norte y nacen en el macizo central adyacente al sur atraviesan el drea.
En el borde de los arroyos, y en bandas de anchura variable encontramos
suelos de aluvion provenientes del lavado de esquistos, areniscas, cuarcitas

y grano-dioritas del macizo. En las cercanias de las hoyas Charter se se-

fialaron cuarteles con compds y cadenas
,
por lo regular de tres cadenas de

largo por media de eincho.

Este Area fue dividida en secciones de media cadena ouadrada. Los
diversos estratos de vegetacion fueron enumerados seccion por seccion
except© en los casos en que las capas subarbustiva y arbustiva eran tan
densas que fueron enumeradas solo en una o dos secciones. Las especies
subordinadas y de copa fueron contadas en todos los cuarteles. Despues de

enumeradas se hizo un dibujo segun escala de la estratificacion de la vege-
tacion que inclula todas las especies de mAs de 15 pies de altura. Cuarte-
les mis grandes hubiersLn dado mejor resultado pero no habia tiempo sxifi-

ciente.

El seflor Nelson Smith sugirio que el uso de cuarteles de 10 cadenas
por l/Z cadena, con las lineas de cruce para las especies mds importantes
colocadas formando Angulos rectos con el eje longitudinal, seria un taraafio

mds adeouado para el examen minucioso pero el tamano del cuartel depende
casi siempre del tipo de vegetacion a estudiarse y el tiempo que el inves-
tigador tiene a su disposicion.

El drea estd ubicada al norte del macizo principal de colinas y se
cree que su clima es intermedio entre el de Belize, Cayo y Stann Creek.
Probablemente no es tan caliente como Agstat, Stann Creek o Cayo ni tan
humedo como en el valle de Stann Creek.

Temperatura

Los limites de temperatura aparecen en la Tabla 1. (V^ase texto
en ingles)

Precipitacion

La precipitacion mensual apareoe en la Tabla 2. (Vease texto en
ingles)

En Belize el numero promedio de dias sin lluvia al afio es de 184;
en Cayo 240; y en Stann Creek, Agstat, 172. La estacion seca que incluye
solo los meses en que la precipitacion media mensual no pasa de 4 pul-
gadas dura desde febrero hasta abril en las tres Estaciones de Belize,
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Cayo y Stann Creek. Los limites climaticos aparecen en la Tabla 3. (Vease
texto en ingles)

Viento

Es probable que los vientos prevalecientes sobre este area son modi-
ficados por el maoizo de altas colinas al sur y las numerosas colinas oali-
zas al este y oeste.

La direccion general del viento es hacia el este, con una volocidad
promedio de cerca de 12 millas por hora. La velocldad maxima raras veoes
excede 36 millas por hora y segun los registros de 16 afios solamente el
15 por oiento de las velooidades m^ximas durante ese perxodo exoedieron esta
cifra.

La Colonia, particularmente por su parte norte se ve ooasionalmente
azotada por huracanes tropicales que llevan consigo vientos veloces y fuer-
tes lluvias.. Los registros, exoepoi6n hecha de los de la capital, son
incompletes y de los 8 huracanes de los ultimos 150 afios, 7 han tocado a
Belize.

Durante los meses de inviemo tienen lugar las nortadas, con velo-
oidades moderadamente altas y temperaturas algo bajas. Estos vientos son
continues p a veces durante dias, mientras que las velooidades maximas del
este y sudeste son casi siempre solo borrascas..

Los vientos en Belize durante el periodo de 1924-36 segun fueron
regis trades en un anem6raetro estandard a 45.7 pies sobre la tierra apare-
cen en la Tabla 4« (Vease texto en ingles)

Los vientos en Cayo, 60 millas tierra adentro, parecen estar influen-
ciados por la topografia local. La ciudad esta situada en el extreme mas
bajo al norte del desfiladero del tributario Makal del Rio Belize que por
aqu£ corre del sudeste al norte, y las colinas al sur parece que escudan
la ciudad contra los vientos que vienen en esa direccidn, mientras que las

colinas que vienen del sudoeste al noroeste por el norte parecen ejercer
influencia tambien. Las velooidades del viento en Cayo, calculadas por
medio de la escala Beaufort aparecen en la Tabla 5. (Vease texto en ingles)

Suelo y Subsuelo

La rooa madre de 7 de los cuarteles parece ser piedra caliza blanca
de los cauces del Rio Dulce. La roca madre de los otros oinco cuarteles
es de origen metamorfico, esquistos, ouaroitas, etc. El suelo varia de

arcilla pesada a un suelo limoso lonico, con piedras en algunos sitios.

No hay humus presente. La hojarasca es escasa y desaparece con bastante

rapidez. El suelo varia de 4 pulgadas a 5 pies de profundidad segun la

topografia y el drenaje del subsuelo varia de bueno a defectuoso. Por lo

general las raices penetran hasta 3 pies. La erosion es nula, el deslave

es leve y el drenaje es casi siempre libre.
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Historia del Area

La informacion sobre este a spec to es muy escasa y no hay indie ios
de cultivos previos.

Factores Bioticos

En los ultimos 50 a 100 afios se ha explotado la caoba sin regulari-
dad y hoy dia existe un sistema bastante extendido de "pases de camion" a

traves del drea, Esto ha dado como resultado la abertura del dosel o techo
forestal en ciertos puntos

,
aunque nunca son extensos y, aun cuando esta

accion tiene que tener necesariaiuente una influencia definida sobre la es-
tructura de la vegetacion, es considerada como ins i gnificante en los cuar-
teles descritos.

El pastoreo no se ha difundido por esta region. Los aniraales em-
pleados en la explotacion de la caoba se han apacentado a los lados de la
quebrada usando como alimento ciertas palmas y una variedad limitada d© los
drboles de maderas duras de los cuales Brosimum es la principal especie
utilizada. Esto dio como resultado pequenos claros en dreas localizadas,
Biuy pequefias.

Bl efecto del pisoteo y apacentamiento de los animales salvajes pare-
ce ser muy limitado. Cerdos en manadas de 50 o mds vagan por el distrito y
sin duda oausan alguna destruocion de la regeneracion. El suelo puede estar
completamente expuesto y levantado sobre areas de una cadena cuadrada o mi.s

pero su efecto en toda la vegetacion puede considerarse infimo.

Los termiteros son comunes en todo el distrito, son oasi siempre de
forma ovalada y raras veces exceden 3 pies de altura , Para oonstruir los
nidos los termes se sirven de tocones muertos o troncos. Los termes subte-
rrdneos no escasean pero se desconocen sus hdbitos. Aparentemente no
perjudican la vegetacion viva, ya que los termes est4n confinados a la ma-
dera muerta y ayudan a desbaratar los drboles y ramas cafdas, etc.

Hormigas de tierra abundan y hacen "jardines" fungosos en la vegeta-
cion viva. Hay poca informacion acerca del alcance del darlo en los bosques
naturales pero se sabe que esta hormiga puede causar defoliaciones graves
en las plantaciones de caoba y en drboles citrosos.

No habia senales de quemas.

ASOCIACION ORBIGNYA-DIALUM-VIROLA DE MONTE ALToi/

Los doce cuarteles en esta asociacion estaban ubicados en lo que se
conoce como Area Dry Creek cerca del lindero este del distrito de Cayo y en
el Area Manatee en la esquina sudoeste del Distrito de Belize.

1/ Esta descripcion est£ basada en los datos recopilados para 12 cuarte-
les de pjrueba segun fueron analizados en la Estacion Forestal de Experimenta-
cion Tropical mientras que el artlculo previo ©staba basado en un cuartel.
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Tamafio y Naturaleza de los Cuarteles Seilalados

Once cuarteles ten£an l/2 por 3 cadenas , el duodecimo tenia 1/2 per
4 cadenas y todos estaban divididos en cuadrados de l/2 cadena. Las palmas

y drboles de maderasduras de mas de seis pies de altura fueron enumerados
separadamente por estratos. Las especies de menos de 6 pies de altura se

enumeraron en partes de cada cuartel con la excepcion de Selaginella que
se oonto solo en pequeilas dreas en donde abundaba mucho.

Los cuarteles estdn situados de 160 a 220 pies sobre el nivel del
mar. La mayorla de los cuarteles estdn abrigados y solo tres estdn ligera-
mente expuestoso El aspecto varia pero la mayorla de los cuarteles dan al
este o al noroeste, Todos los sitios eran casi pianos.

Estructura y Composicion

Sstruotura

Las copas son generalmente cerradas. Los calveros que aparecen oca-
sionaimente se deben a la presencia de emergentes sobre el nivel de copa
general o a la influencia del viento. Del 5 al 30 por ciento de la vege-
taci6n bajo el nivel d« copa recibe luz directa.

El espaciamiento de los emergentes varia mucho y existe la tendencia
hacia la agrupacion, con arboles con s6lo 20 pies de separacion y con los
grupos de 200 a 600 pies de separacion. El espaciamiento de los irboles de

copa es generalmente regular con distancias promedio de 20 pies (fluctuando
entre 10 y 60 pies). Las variaciones se deben a agrupamientos densos oca-
sionales de los emergentes o a la presencia de densas masas de Orbignya
cohune. LqS drboles de le capa de subordinados tienen generalmente un
espaciamiento de 5 a 15 pies pero pueden astar irregularmente agrupados alii
donde abunda la Orbignya cohune o pueden tajnbien encontrarse hasta a 35
pies de separacion, Los arbustos tienen un espaciamiento de 3 a 10 pies
y en dreas excepcionales tanto como 18 pies.

El didmetro de los Arboles maduros aparentemente no pasa de 30 pul-
gadas, Los drboles m6s grandes en los cuarteles tienen los siguientes
didmetrosi (Vease la pdgina 51)

La delimitaci6n de la estratificacion varia considerabiemente , El
estrato emergente esta por lo general claramente definido entre 60 y 100
pies de altura, excepcion hecha de un cuartel que tiene el estrato de copa
tan bajo que hace que el emergente empiece en los 45 pies. El estrato de
copa se distingue bien de los emergentes pero por lo general se confunde

con el estrato subordinado. El estrato de copa aparece generalmente a los

50 pies aunque varia considerabiemente en los diver sos cuarteles (de 30 a

75 pies). La capa de subordinados que estd cerca de los 20 pies (fluctuan-
do entre 10 y 35 pies) es variable, tanto en coraposici6n como en densidad.
La presencia de Orbignya cohune afecta grandemente la representaci6n de los

drboles de maderas duras en este estrato. En algunos cuarteles este estrato
es abierto y compuesto de firboles de copa compacta. El estrato arbustivo,

de 6 a 8 pies de altura, est& caracterizado por una masa abundante de
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Riaorea sp.yssnias denso que el estrato arboreo subordinado excepto bajo
las masas de palmas. El estrato subarbustivo superior, de 3 a 6 pies de

alto esta caracterizado por la presancia de Helioonia aurantiaca y el

estrato subarbustivo inferior de 1 a 3 pies de alto es mas denso y contiene
Selaprinella umbrosa en abundancia.

Fisionomla y Biotipos

Las lianas son de commas a abundantes y ascienden hasta las pimtas
de los eniergentes causando alguna congestion en la copa. Las enredaderas
son conunes y ascienden hasta 50 pies en la parte superior del estrato de

copa. No estan oonfinadas a ninguna zona en particular. La Tillandsia sp.

bastante ooraun en los arboles coposos y en los emergentes es mas abundante
de los 30 a los 50 pies. Los biotipos presentes son:

1. Bejuco indeterminado de hoja menuda en forma de azada que orece
en los arboles de copa, subordinados y en los arbustos.

2. Bejuco de hoja grande y en forma de azada en los emergentes y
los Arboles de copa.

3. Bejuco de hoja mediana y en forma de azada que ocasionalmente se

encuentra en los Arboles emergentes y de copa hasta 60 pies.

4. Bejuco indeterminado de hoja grande y cordiforne, en los emergentes

y arboles de copa.

5. Bejuco de canasta en el estrato de oopas»

6. Bejuco panzudo en Orbignya oohune.

7. Enredaderas del tipo vainilla en el estrato de copas y subordi-
nados .

8. Tillandsia sp. en los emergentes.

9. Orquideas ocasionalmente en los emergentes, coposos y subordi-

nados .

10. Heleohos de los subordinados hasta los emergentes, los helechos
arborescentes ausentes.

11. Musgos en la mayor ia de los Arboles.

12. Matapalos raros, en el estrato de copas,

Los Arboles con raices columnares que aparecen en un promedio de 15

por acre aparecen en la pagina 52.

Relativamente pocos Arboles tiene raioes zanoos es decir un promedio
de 8 por acre en las especies que aparecen en la pagina 53.

- 67 -

January 1945



No hay ni neumatoforos
,
espinas, plantas oaulifloras, ni hojas ni

talios suculentos.

Numerosas palmas y la rota Desmoncus estdn presentes. Entre las

palmas se encuentran; Orbignya cohune , Chamaedorea sp.
,
Synechanthus sp. y

Geonoma sp.

Posiblemente la mi tad de los emergentes son deciduos, aunque 5sto
variaba considerablemente de acuerdo con ios cuarteles. Las copas eran
casi por complete perennifolias . La cafda de la hoja se efectua en enero y
febrero y las hojas nuevas salen en marzo.

Los tipos y tamnos de las hojas aparecen en la Tabla 6. (Vease ©1
texto en ingles

)

Los estratos subarbustivos y rasante son variables en sua biotipos.
En dos cuarteles habia abundancia de brinzales de e species de mader^ dura

y de numerosas palmas. No habia ni matas altas ni heleches altos. Hab£a
abundancia de Selag!;inella umbrosa a veces tantas como 850,000 por acre.
No se observaron plantas anuales y aparentemente los estratos rasante y
subarbustivo prevalecen siempre.

Reproduocion

El Dialium p^uianense produce semilla en abundancia en frutas globo-
sas , indehiscentes , de una semilla, las que son apetecidas por los anima-
les. No se observe ninguna reproduocion por brotes.

La distribucion de portagranos , latizales y brinzales de las espe-
cies principales en los 12 cuarteles combinados aparecen en la Tabla 7,

(Vease el texto en ingles),

Composicion Floriatica

El estrato emergente tiene un promedio de 15 &rboles por acre, que

fluctilan de 6 a 49 en los cuarteles, pero varlan considerablemente. Las
especies m^s prominentes aparecen en la pdgina 55.

El estrato de drboles de copa tiene un promedio de 130 drboles de

madera dura por acre, que fluctiSaji entre 92 y 263 y 25 palmas por acre,
que fluctuan entre 6 y 136 por acre y entre las que se encuentran las

que aparecen en las piginas 55 y 56.

El estrato de especies subordinadas tiene un promedio de 242 espe-
cies de madera dura por acre, que fluctuan entre 76 y 800 y un promedio
de 172 palmas que fluctuan entre 13 y 719 por acre y que incluyen las

que aparecen en la p%ina 56.

El estrato arbustivo esta compuesto de un promedio de 530 especies
de maderas duras por acre

,
que fluct^aji entre 275 y 1000 y un promedio de

423 palmas que fluctuan entre 0 y 1,956 por acre entre las que encontramos
las que aparecen en la p&gina 56.

Caribbean Forester - 68 - Vol. 6, No. 1



El estrato subarbustivo superior tiene un promedio de 571 brinzales
de especies de maderas duras por acre y que fluctuan entre 440 a 1,280, junto
con palmitas con un promedio de 198 por acre, que varian entre 171 y 1,660
junto con Heliconia aurantiaca , la cual abunda mucho , con un promedio de
695 fluctuando entre 306 y 5656, incluyendo las que aparecen en laspdginas
56 y 57.

El estrato subarbustivo inferior contiene un promedio de 1,450 brin-
zales de especies de raadera dura por acre, que fluctuan entre 620 y 2,633

y un promedio de 73,890 helechos y musgos por acre, que fluctuan entre
104 y 448,000 y entre los cuales encontramos los que aparecen en la pagina
57.

El aspecto general del bosque puede apreciarse en los dibujos 1 al 3.

La lista de los norabres cientificos y vulgares de las especies apa-
rece al final del original en ingles.

Resume

La recherche des cara^cteri stiques fondamentaux des differents types
de vegetation est une des taches essentielles qui incombent au forestier
des tropiques. Le meilleur essai fait pour regulariser et ordonner la
classification des types de vegetation fut celui du feu Dr. J. Burtt Davey
dans sa methode systematique pour enregistrer les donnees d'une maniere
complete et impartiale

,
remplis de details et selon un plan minutieusement

trace o Sa proposition, quelque modifiee et publiee corame Etude numero 19

de I'Institut Forestier Imperial par Richards, Tansley et Watt est devenue
la base de toutes les etudes ecologiques recentes dans 1 'Honduras britani-
que.

L'idee maitresse de I'auteur de ce travail-ci c'est de mettre a

disposition des investigateurs des pays voisins des descriptions qui consti-
tuent le resultat de ses experiences sans oublier le fait que la position
relative de celles for^ts=oi dans la classification ecologique et syste-
matique generale n'sst pas nettement etablie.

La surface forestiere 6tudiee est situee entre 5 et 10 milles vers
le nord de la Vallee Stann Creek, Elle occupe un sol assez plat, fluctuant
entre 200 et 400 pieds d 'altitude et renfermant plusieurs collines calcaires
a pente rapide. La temperature range depuis 60"? jusqu'a 90°F et la chute
pluviometriqu© annuelle range depuis 66 jusqu'a 95 pouces. La saison sech©
dure depuis 1© mois d« fevrier jusqu'en avril. La direction des vents est
vers I'est, avec une vitessa moyenne de pres de 12 milles I'heure. Le sol
varie d'une argile lourd a une glaise boueuse legere et quelquefois pierreuse
dans certains endroits. Le drainage naturel est g^neralment satisfaisant
et les racines pen^trent jusqu'a 3 pieds.

L 'association Orbignya-Dialium-Virola dans la foret de haute futaie
exposee dems cet article fut etudiee parmi 12 parcelles d'esperimentation
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chaouno 0,1 ou 0,2 acres. Les arbres de plus de 6 pieds d' altitude ont
et© enumeres separement par strates ou couches selon leur hauteur et ceux
de moins de 6 pieds ont ete comptea seulement dans ies parcel les plus
petites

.

Les erbres formant la couche du dais (voute foliaoee) sont tres
serres avec 15/5 de la vegetation sous le dais recevant directement les

rayons du soleil. Au-dessus se trouvent occasionnellement des emergents
generalment en groupes avec un ecartement de 200 a 600 pieds entre les
groupes. Les arbres du dais sont regulierement espaces avec une distance
de 20 pieds entre eux. Les arbres de I'etage des subordines ont un ecarte
raent de 5 a 15 pieds et les arbrisseaux de 3 a 10 pieds. Les arbres plus
grands, avec leurs grosseurs maxima sont enumeres a la page 51.

^ Les strates ne sont pas faciles de distinguer exception fait de la

voute foliaoee ou dais et I'etage des emergents. Les emergents ont depuis
60 jusqu'a 100 pieds de hauteur; la voute foliacee (ou dais) tient autour
de 50 pieds de hauteur; I'^tage subordine autour de 20 pieds; I'etage des
arbrisseavix de 6 a 18 pieds, et I'etage infer ieur ou couverture herbacee
au-dessous 6 pieds, Les lianes et les plantes grimpantes sont abondantea.
Til^landsia sp. se trouve parmi les emergents et les arbres du dais. Les

arbres avec enpateraents en eperon sont emameres a la page 52. Les arbres
avec oontreforts de soutien ou eohasses sont enumeres a la page 53; Les

palmiers sont tres abondants et parmi eux on trouve Orbignya oohune
,

Chamaedorea sp.. ^ynechanthus sp. et Geoncma sp.

Possiblement la noitie des emergents sont decidus. Le dais est
presque tout sempervirent. La chute des feuilles a lieu en Janvier et
fevrier et les feuilles nouvelles apparaissent en mars. Les types et
dimensions des feuilles sont representes a la Table 6.

Dans la cinquieme et sixieme couches c'est-a-dire le sous-etage et

I'etage inferieure on ne trouve que rarement des herbes ou fougeres hauts,

mais une abondance de brins de semences des palmiers et des arbres de bois
Seljiginella umbrpsa est tres abondant mais on n'y trouve des plantes

azmuelles

.

La distribution des arbres semenciers, plants de basses-tiges et le

brins de semences des essences principaux sont montres dans la Table 7.

La composition des divers etages est representee dans les listes dans

les pages 65 et 56, et les noms communes des essences dans les pages 57

et 61.

'
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FORESTRY IN THE COFFEE REGION OF PUERTO RICO

Frank H. Vfadsworth, Forester
Tropical Forest Experiment Station

Juan B. Gaztanblde, Extension Forester
Agricultural Extension Service

Puerto Rico

During the period February 12-18, 1944 a conference of Agents of the
Agricultural Extension Service was held at the demonstration farm Hacienda
Carmelita, near Jayuya , Puerto Rico in order to teach the Agents new de-

velopments in coffee production and bookkeeping. A portion of the time de-

voted to coffee v/as allotted for discussion of farm forestry in the coffee
region. The conclusions of the discussion are here reported.

Coffee Shade and Timber Production

There are many similarities between the production and maintenance
of coffee shade and of timber forests. Also ther'? are differences, which,
v/hile small, are of significance in ihe management and production from each
type of forest.

Similarities

Coffee production involves true forestry to a great extent. In the
production of the shade necessary for the coffee trees intensive forest
regeneration and silviculture is practised. Wildings of coffee shade trees
are pulled and transplanted to the coffee plantation much as foresters would
underplant a forest, locating them beneath openings in the canopy v.'here they
v.'ill receive sufficient light to permit their grov/th, and eventually pro-
viding the shade desired in that particular opening. The shade is so managed
that it resembles a selection forest, in that there are always at least two
age classes within the forest, sometimes three, and the older trees are
continually being replaced. T/hen young trees in a new plantation form a

canopy they are pruned regularly, often each year, to maintain the proper
density of shade. Although for a different purpose and following a different
policy in coffee shade forests, the practice of pruning is another parallel
with timber forestry. Later, thinnings are made if the trees prove to be so
close together that when full grown it is difficult to prevent overdense
shade vdthout undue pruriing. This practice can be likened to forest
thinnings, where the better trees are favored by the removal of undesirable
individuals v/hich are competing v/ith them.

Differences

Despite the great similarity between the management of coffee shade
and of timber forests, v;ood production in coffee plantations can never
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approach that obtained from a timber forest. This is because the ideal
coffee shade tree is short and has a spreading umbrella-like c rowa, pro-
viding uniform density of shade over a large area. On the other hand,
trees best suited for timber production are those which have a straight bole
and a small dense crown. In an all-aged selection forest, which is the type
most nearly simulating v/ell-managed coffee shade, density of shade is gener-
ally variable, being dense beneath trees nearing maturity of young groups of
poles and light where recent cuttings have removed large trees. Also, in
timber forests, in order to obtain maxixnun timber production, the trees are
spaced as closely as is practicable, considering the limitations of available
light, water, and soil nutrients upon quality growth. In a coffee plantation
the trees are spaced as far apart as the requirement of a continuous canopy
will permit, in order that there may be a maximxam area between trees for the

coffee plants.

Within the limitations imposed by the need for shade of a certain
quality and density within productive coffee plantations it is obviously
desirable that in our deforested island the yield of forest products from
the coffee region be at a maximum. Two complementary recommendations toward
this end, both of which also directly increase the coffee yield per acre of
coffee lands are; (l) the elimination of low to non-productive lands from
the area receiving care, and their designation as forest land; and (2) im-

proved and more intensive management of both coffee plantations and forests
in the coffee region.

Elimination of Non-Productive Coffee Areas

It is generally knovm that yield of coffee varies considerably with
site differences. As might be expected, the best production is on rela-
tively fertile soils. V/here soil is deep and has not been severely eroded
by past cultivation, best yields of coffee are obtained on lower concave

slopes. On steep upper slopes and ridges production is much lower. Much
of this poor land supports plantations which receive the same or a greater
intensity of care as the better areas. There are at least 4 reasons for

1. Fanners do not always know which acres pay for tiieir care, and
which do not. The picking of coffee often is not organized in

such a way that they are able to determine the actual and

relative productivity of various portions of the farm.

2. Many of the older plantations which are nov/ marginal or sub-
marginal may have, in times of better markets, yielded a good
profit. Although there now are occasional years of good coffee
markets , the trend during the past twenty years has been tov/ard

less demand. There appears to be a general hesitancy to abandon
poor areas, partly because of the hope that prices may again rise.

Abandonment, vihen it does take place, usually means conversion of

the entire plantation to some other use.

Timber Production in the Coffee Region

this J
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3, Coffee farmers, who have known and worked in coffee all their
lives, consider their poorer lands more productive in coffee
than in any other crops and are often willing to spend more on
them than their other lands to bring their production up to that

of the rest of the plantation. The plantations v/ere established
at considerable cost, of which continued maintenance is but a

fraction.

4. No promising substitute crop is seen although vanilla and citron
are possible subsidiaries. Some of these ridges and steep slopes
produce some pasture, when improved, with grasses such as mo-
lasses grass, Melinus minutiflora , but because of their poor
soil and because of the fact that this poor land frequently is

found in tracts too small and scattered to serve well for this
purpose, many of them cannot be grazed effectively. Cultivation
of minor crops would be certainly temporary, and of doubtful
economy even during the first years. The thought of producing
forests on their poor lands scarcely occurs to coffee farmers.
The forests in the region, badly culled second growth, are
thought of as idle brush lands. Forest planting is considered
at best a practice of questionable wisdom because of the un-

certainty of the yield and its distance in the future. In

addition, the coffee farmer, with acres of shade trees in need of
cutting or pruning each year, is not faced with a serious problem
in the procurement of his wood needs.

In the abandonment of coffee lajids the tendency is to clear the best
areas, those which will be most productive of other crops. TfYhils this
practice is clearly justified where the other crops can be produced perma-
nently, yielding more than coffee, where this is not the case, it leads to
lower farm production and impoverishment of the soil. Conversion of th©
least productive coffee areas to forest, while decreasing total coffee
acreage for the farm, will lower costs correspondingly if the areas con-
verted are truly marginal. Use of fertilizer, terraces, and better shade
management and spacing can greatly increase coffee yields per acre on the
better lands.

As the production of coffee on the better lands can, at least at
the present, be considered more remunerative than forestry (or at least
more certain, as no data other than estimates are available to shov/ the

returns from forest management) there is no economic justification for the
conversion of productive coffee plantations to forest, as it will entail a

net loss in farm production. This point should be kept clearly in mind.
However, it is estimated that at least 10 per cent of the lands under coffee
plantations should be abandoned because of low or negative returns.

Better Management of Coffee Plantations

The generally discouraging outlook for coffee producers during
recent years is reflected in the virtual abandonment or in the reduction
in the intensity of care given the plantations. In the majority of the
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plantations the shad© is not well managed, being of improper density due
to openings, often due to attacks of the leaf miner, Leucoptera coffeella

,

inadequate pruning, or the use of trees inferior as to form or species.
Shade management in recent years has sometimes been as much as result of
high charcoal prices as a desire for better coffee production.

The shade requirements of the coffee plant are fairly well known.
Only by prompt replanting of openings and by regular pruning can shade of
the proper density be maintained. This, at the same time, will increase
wood production.

The greatest single possibility of increasing wood production from
coffee plantations is in the use of better shade trees. Leguminous tree
species have always been used, as it is believed that their roots impart
nitrogen to the soil. The two species in common usej guaba, Inga vera
Willd. and gusimd, I . laurina (Sw.) Willd.j have faults which are not found
in some other species. Tfliile they are fairly rapid growing and "tiie shade
produced by the former is excellent, that of the latter becomes difficult
to manage after becoming old, as the crown tends to become globular. Both
are attacked by ants

, Myrmelachista ambigua ramulorum, which damage the
twigs and, when the ant colony is large enough, similarly attack the coffee.
Guaba, even when young, is usually attacked by a bacterial wilt which
results in die-back of the twigs.

Years ago a number of other species were tried for coffee shade
Among them were Samanea saman (Willd.) Merill, Erythrina poeppigiana (Walp.)
Cook, E. berteroana Urban ^ Eo glauoa yjllld. . Andira inermis H.B.K. , Guare

a

guar

a

(Jaoq.) Wilson, Adenanthera pavonina L. , and Gliricidia sepium (Jacq.)
Steud, These all proved less satisfactory than the Ingas. A number of
Ingas were then introduced from Venezuela in 1929- Species of this genus
have generally been considered the best of the Leguminosae because of their
form, and rapid ability to recover after pruning and growth. Of these Ingas,
two appear to be outstanding. One, Inga fastuosa Y/illde is locally called
guaba peluda. Trees 9 years old at Hacienda Carmelita have grown very
rapidly, some having attained 6 inches in diameter. This species does not
grow tail and it is thus easy to prune. It is well adapted to our drier and
well drained soils » To date there is no indication of attack by ants or

the wilt. Beneath these trees is a layer of leaves about 1 foot thick
which undoubtedly will improve the site. The other species, possibly I.

pvuactata Willd. (the scientific name of which is being checked at present)
here is commonly called "guamd venezolano." It is very similar in its
growth habits to Inga fastuosa „ growing rapidly and producing a low shade.
Natural reproduction of the first of these species is not plentiful, vAiile

that of the second is very abundant. The wood of these two introduced
Ingas is apparently at least as useful as that of guamd and guaba. It
makes an excellent grade of charcoal.

These two Ingas are growing in small areas on the Agricultural
Demonstration Farms of the Extension Service and at the Federal Experiment
Station at Mayaguez. Although the plantings are young, they seemed to have
shown these species to be better than those in general use. The Extension
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and Forest Services are cooperating in the distribution of seedlings to

fanners.

Better Management of Forests

Probably 20 to 25 per cent of the lands in coffee farms, or some

40,000 acres, are best suited for forest. These lands are covered with
grass, brush, or degraded forest. The measures recommended for the im-

provement of this area depend chiefly upon the density and height of the

cover.

As most of these lands are steep, rocky, and erodable, complete
clearing of brush for planting is not generally to be recommended. On areas
v/here a forest canopy is forming, however, poor the species, its protection
value should be taken into account. Crooked trees and others of inferior

species may be gradually removed, always confining the cutting to locations
where adequate shade will remain to preserve forest conditions. In most of

the region this practice will produce ideal conditions for natural repro-
duction of better trees and the composition of the forest will improve as

the inferior specimens are gradually removed. Underplanting with better
tree species will greatly accelerate this process, particularly in old
coffee plantations where few trees other than guaba are found.

If woody vegetation is absent, or does not form a forest canopy,
treatment will depend upon the tree species present. In some areas the
"brush" is made up of dense sprouts from recently cut stumps - often of good
tree species. Here the sprouts will eventually form a canopy and. should be

permitted to do so. Thinning of the sprouts is often desirable and will pay
its way in stakes and fuel for the farmer. If only poor tree species are
present, or if trees are absent, openings of about 4 feet in diameter should
be cleared in ihe vegetation with their centers 8 feet apart. In each a

tree of some aggressive species, such as roble or maria, should be planted,
TTeeding at least once a year will be necessary even Tdth these species,
because of vines « If more frequent weeding is feasible Eucalyptus robusta
Smith, is a good species to use, as it is more rapid-growing.

These measures recommended should not be in any way considered as
intensive as might be desired but they provide the coffee farmer with a
relatively cheap method of improving the productivity of his poorest lands
and harvesting a maximum of products therefrom during the first forest
rotation.

(Traduce ion del articulo anterior)

LA DASONOMIA 3N LA REGIOiN CAFBTALSRA DE PUERTO RICO

Durante el periodo comprendido entre el 12 y 18 de febrero de 1944
se celebro una conferencia de los agentes del Servicio de Extension Agricola,
en la Granja de Demostracion Agricola de Hacienda Carmelita cerca de Jayuya,
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Puerto Rico, con el proposito de instruir a los agentes en los nuevos de-
senvolvimientos en la industria del cafe y la contabilidad en relaoion con
la raisma. dedico parte del tiempo conferido al tema del cafe, a discutir
la dasonom£a o oiencia forestal aplicada a la finca en la region oafetalera.
Las conclusiones a que se llego en dichas discusiones aparecen a continuacion.

La Sombra de Cafe y la Produccion de Madera

Existen muchas semejanzas entre la produccion y oonservacion de la
sombra de cafe y la oonservacion de los bosques para la produccidn de madera
pero tambien hay diferoncias que aunque exiguas tienen su significacion en
el aproveohamiento y produccion de cada tipo de bosque.

Semejanzas

La produccion de cafe comprende en gran parte la dasonomfa extricta-
mente. Para producir la sombra necesaria en las plantaciones de cafe se

pone en practica la regeneracion forestal intensiva y la silvicultura. Los
brinzales de los arbolee de sombra se arrancan y trasplantan en la planta-
ci6n de cafe en la misma forma en que los dasonomos replantan el bosque en
los olaros en el techo forestal para que reciban la luz sufioiente que les
ayude en su desarrollo y para que sviministren con el tiempo la sombra que
se desea en ese claro. El aproveohamiento de la sombra se efectua de tal
manera que se asemeja a la del bosque de seleccion en que hay siempre por
lo menos dos clases de ^rboles segun la edad, a veces tres y los arboles
viejos son reemplazados continuaraente. Cuando los arboles j6venes de una
plantaoion forestal creciente forman la corona se podan regularmente, oasi

anualmente, para mantener la densidad de sombra apropiada. A pesar de cum-

plir diferente proposito y seguir una politica distinta, en los bosques para
sombra de cafe tambien se observa la practica de la poda. Mas tarde se pro-
cede a entresacar en caso de que los Arboles esten muy juntos, para evitar
que al crecer estos, se forme una sombra muy densa que hiciera inevitable
la poda. Ksta practica puede compararse a las entresacas fores tales, donde

los mejores arboles se benefioian al ser eliminados los ejemplares competi-
dores menos deseados«

Diferencias

A pesar de la gran semejanza que existe entre la ordenacion de los

Arboles de sombra de cafe y los de los bosques maderables, la produccion de

madera en las plantaciones de cafe no puede compararse con la de los bos-

ques maderables. ^sto se debe a que el arbol ideal para sombra de cafe debe

ser corto y de corona desplegada, que provea una densidad uniforme sobre un
area grande. Por el contrario, los arboles mejor apropiados para la produc-
cion de madera son los de tronco derecho y de corona poco densa. En un
bosque de seleccion de edades multiples, que es el mas que se asemeja al

de sombra de cafe bien ordenado, la densidad de la sombra varla generalmen-
te, siendo densa debajo de los arboles casi maduros y bajo los grupos de

fus tales, y ligera en aquellos sitios en donde a ra£z de la corta se han
eliminado Arboles grandes. Tambien, para obtener un maximum de produccion
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de madera en los bosques explotables , los arboles se espacian tan cerca
como lo permitan las limitaciones de luz

,
agua y materias nutritivas del

suelo sobre la oaiidad del crecimiento. En las plantaciones de cafe, los

arboles de sozabra se espacian lo ra^s aparte poaible pero que eonlleve la

produccion de una oorona contxnua y suministre un drea mdxima entre los

drboles de sombra qua permita el buen desarrollo de los drboles de cafi,

Produccion de Madera en la Hegi6n Cafetalera

Dentro de las limitaciones impuestas por la necesidad de cierta cali-
dad y densidad de sombra en las plantaciones de caf6, es obvianente deseable
que en nuestra isla tan daspoblada de arboles el rendimiento de productos fo-
restales en la region cafetalera aloanoe su mdximo grado. Dos recomendacio-
nes complementarias que ctunplen este conetido y a la vez aumentan tambi^n
directamente el rendiiriiento del cafe oosechado por acre sons (l) Dejar de

cosechar cafe en aquellos terrenes que producen poco o ningiin cafe y consti-
tuirlos en tierras forestales y (2) lograr el nejor e intensive aprovecha-
miento de las plantaciones de cafe y de los bosques de la regi6n cafetalera.

Eliininaoi6n de las Areas Improductivaa de CafI

Es de conocimiento general el hecho de que la produccion de cafe varia
considerablemente de acuerdo con el medio est&cional, Como es de suponer la

produccion optima se logra en los suelos relativamente f^rtiles. En aque-
llos sitios en que el suelo es profundo y que no ha sufrido los agudos efec-
tos erosivos del cultivo intense, el caf6 rinde mejor beneficio en las lade-
ras concavas inl.s bajas. En las laderas m^s altas y pendientes la produccion
de oaf4 es muoho menor. En muchas de estas tierras m^s pobres las planta-
ciones reciben igual o mas cuidados que las dreas de mayor rendimiento.
Existen por lo menos cuatro razones que permiten que ocurra asij

1, Los agricultores no siempre conocen ouales acres han de propor-
cionar buen rendimiento y cuales no. La recolecci6n del cafe a

menudo no est^ organizada de tal manera que ofrezca un indice
de la productividad relativa de los diversos sectores de la
finca.

2. Muchas de las plantaciones viejas que actualmente son marginales
o sub-marginal es puede que hayan dado buenos resultados en tiem-
pos de mejor«s mercados. A pesar de que se presentan a veces
anos de buen raercado la tendencia durante los liltimos 20 ahos
ha sido hacia una demanda menor. Existe cierta incertidumbre en
abandonar el cultivo en dreas pobres, con la esperanza de que
los precios habrdn de subir. Cuando el abandon© del cultivo
tiene lugar, conlleva casi siempre la conversion de la planta-
cion completa en cualquier otro cultivo.

S, Los cafeteros que durante toda su vida han trabajado en el cafe
consideran que sus tierras mds pobres son mas productivas en
cafe que en ningun otro cultivo y prefieren gastar mas en ellas
que en las tierras mejores para nivelar su produccion con la del
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resto del terreno. El levantar una plantacion cuesta raucho dine-
ro y sin embargo su mantenimiento solo equivale a una mera frac-
cion de ese costo inicial.

4, Ningun otro cultivo sustituto pareoe ser prometedor a pesar de que
la vainilla y el liin6n son posibles cultivos subsidiarios, Algu-
nos riscos y pendientes producen pasto cuando se mejoran sembran-
do yerbas tales como yerba yaragud (Melinus minutiflora ) pero per
su suelo pobre y debido al hecho de que se encuentran en trechos
pequenos y dispersados muchos de ellos no sirven para tales pro-
positos de apacentamiento. El cultivo de frutos menores seria
solo temporero y de dudoso ingreso aiSn en los primeros aflos. Ni
siquiera se les ha ocurrido a los cafetaleros sembrar Arboles en
sus terrenos mds pobres. Los bosques de la region que s6lo
cons tan de renuevos de drboles excesivamente talados se consideran
como matorrales inutiles. Se cree que la siembra forestal es una
pr^ctica de meritos dudosos debido al rendimiento incierto y a
su aprovechamiento tardio. Adem^s , el cafetalero posee acres de

6rboles de sombra que corta o poda anualmente y los cuales le

suministran todas sus necesidades de madera.

Al abandonar el cultivo del cafe la tendencia es de limpiar las ^reas
mejores y de mi.8 provecho para otros cultivos. Este proceder estd ampliamente
justificado en aquellos sitios donde otros cultivos son capaces de rendir
mejores cosechas permanentes que rinden mds que el caf^ pero donde no es
6ste el caso, lo que resulta es menor produccion agricola y erapobrecimiento
del suelo. Aunque la conversion de las tierras menos productivas de caf^
a bosque reduce el rendimiento total de cafi en la finca, si las tierras
son reaimente marginaies serdn menos los gastos en que se incurra. En las
mejores de estas tierras el rendimiento del cafeto aumentarla granderaente

si se usaran abonos , terrazas y mejor sistema de sombrios.

Como la produccion de caf6 en las tierras mejores puede considerarse

,

por lo menos en el presente, como mas remunerativa (o por io menos mds se-

gura, ya que no existen datos concretes sino e stimados , en lo que se refie-
re a aprovechamiento forestal) no existe justificacion economica alguna para
la conversion de piantaciones productivas de oaf^ en bosques ya que ello
redundaria en perdidas netas en la producci6n agrlcola. Es precise tener
esto siempre en mente. Sin embargo, se calcula que por lo menos en el 10
por ciento de las tierras cafetaleras debe abandonarse el cultivo de caf6

debido a ingresos bajos o negatives

o

Mejor Aprovechamiento de las Piantaciones de Caf6

El panorama generalmente desalentador con que se han tropezado los
cafetaleros durante los ultimos aflos se refleja en la falta o en la reduc-
cion de los cuidados que antes se les daba a los cafetaies. En la mayoria
de estos , la sombra no est& bien ordenada y a veces no tiene la densidad
apropiada debido a los claros que a menudo son originados por el taladrador
de la hoja, Leucoptera cofeella . la poda inadecuada o al uso de drboies de
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sombra inferiores por su forma o por ser de e species no convenientes. El
aprovechamiento de los drboles de sombra en los ul times afios se ha debido
algunas veces tanto al buen precio del carb6n como al deseo de mejorar la
produccion de caf6. La densidad de sombra necesaria en un cafetal solo pue-
de mantenerse resembrando los claros que surjan y podando regularmente los
drboles. Estas practicas aumentan tambien la produccion de madera.

La unica buena posibilidad de obtener 'm^s madera de los oafetales
estd en el uso de mejores drboles de sombra. Las especies arboreas legu-
minosas siempre se han usado porque se cree que sus raices dan nitrogeno al

suelo. Las dos especies que mds se usan; guaba, Inga vera Viilld. y guamd,
Inga laurina (Sw.) Willd, , tienen algunas desventajas que no poseen algu-

nas de las otras especies. A pesar de que ambas crecen con rapidez y de

que la sombra de la primera es excelente, la sombra de la segunda es difl-
cil de manejar al ir envejeciendo porque la copa tiende a ponerse redonda.
Las hormigas. Myrme 1achi s^ta jut^igu^ , atacan a estas dos especies,
dafLdndole los retoilos y cuando la colonia de horrnigas crece lo suficiente,
ataca tambien al cafe to. La guaba aiin cuando joven se ve atacada por una
bacteria que marchita los brotes.

Anos atrfi.s se probaron otras especies para sombra de caf4. Entre
ellas se contaban Samanea saman (Willd.) Merill, Srythrina poeppigiana
(A'alp.) Cook, S»_berterpana Urban, 2t_.glauca V/illd.

,
Ajidlxa J^^^^ H.B.K.,

Guarea guara (Jaoq.) V/ilson, Adenanthera pavonina L» y Gliricidia sepium
(Jacq.) Steud. Todas resultaron menos satisfactorias que las Ingas , Luego
se introdujeron yarias Ingas de Venezuela, El gSnero Inga . siempre se

consider© como el mejor de las Leguminosas que se podfa usar como sombra,
debido a la forma de estos drboles. Entre estas Ingas introducidas en
Puerto Rico sobrasalieron dos, Una de ellas, la Inga fastuosa Yt'illd,

que localmente se conoce con el nombre de guaba peluda, no crece mucho y
es por lo tanto fdcil de podar, Se adapta bien a nuestros suelos rAs

secos. Hasta la fecha no hay indicios de que sea atacada por las hormigas
o la marchitez de los brotes. Debajo de estos Arboles se encuentra siem-
pre una capa de hojarasca de cerca de un pie de alto que, sin lugar a

dudas
,
mejora el suelo, A la otra especie, que se cree sea Inga punctata

Willd. (se esta corroborando si este nombre cientlfico atribuido a la es-
pecie es exacto) se le llama aqui comiinmente guamii Teneaolano, En la forma
de crecimiento se parece mucho a la Inga fastu'osa ya que crece con rapidez

y produce sombra baja. La reproduccion natural de la primera de Sstas
especies no es abundante mientras que la de Inga punctata es abundante.
La madera de estas dos Ingas exoticas es por lo menos tan abundante como
la de guaba o guamd y produce buen carb6n,

Se estdn cultivando estas dos especies de Ingas en las Granjas de
Demostracion Agrioola del Servicio de Extension y en la Bstacion Experimen-
tal Federal de Mayaguez, A pesar de que las plantaciones son muy jovenes
aiin, han demostrado que estas especies son mejores que las que se usan geae-
ralmente. El Servicio de Extension Agricola y el Servicio Forestal cooperan
en la distribuci6n de los arbolitos a los agricul tores.
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Mejor Aproveohamiento de los Bosque

s

Probablemente del 20 al 25 por ciento del terreno en las fincas de
caf6 o sean algunas 40,000 acres, se adaptan mejor al orecimiento de bosques.
Estas tierras est6n cubiertas de yerba, raatcrral o bosque degradado. Las
medidas que han de recoKendarse para el mejoramiento de este drea dependen
prinoipalmente de la densidad y de la altura de la cubierta herbdcea.

Corao la mayor parte de estas tierras son laderas bastante inolinadas

y sujetas a la erosion, generalmente no se recomienda el talado del matorral
antes de la siembra. En las dreas donde se estA forziiando una cubierta fores-
tal

,
aunque la especie sea inferior, debe tomarse en cuenta siempre, que esta

cubierta protectora que forma, tiene su valor nuentras no hayan otros drboles
grandes oercanos. Los arboles torcidos o de especies inferiores pueden ser

©liminados gradualmente , confiudndose siempre a aquellos sitios donde, des-

pu(6s de efectuada la corta, quede sombra suficiente para preservar las condi-
oiones forestales requeridas. En casi toda la regi6n cafetalera esta prdc-
tica producird condiciones ideales para la reproduooion natural de los me jo-
res drboles y la composici6n del bosque mejorarA al irse oortando gradual-
mente las especies inferiores, Bste proceso se acelerard si se siembran
especies arb6r©as superiores al pie de los Arboles de especie inferior,
particularmente en los oafetales viejos donde, fuera de la guaba, son pocos
los drboles que existen.

Si no hay vegetacion arb6rea ningima o no se ha formado un techo fo-
restal todavia, el tratamiento requerido depende de la especie presente.
En algunas Areas la maleza estA oonstitufda por los b rotes de tocones re-
cientemente cortados, y que son oasi siempre de especies buenas. A fin
de cuentas estos vAstagos formarAn un techo forestal, lo oual debe permi-
tlrsele, Es provechoso entresaoar un poco los brotes pues los espeques y
lefia que luego han de obtenerse pagan estos gastos. Si las Areas solo
tienen especies malas o si no hay Arboles, deben abrirse olaros de 4 pies
de diAmetro en la vegetaci6n herbAcea con una 8eparaoi6n de echo pies del
centre de cada claro. En cada uno debe sembr&rse un Arbol de especie agre-
siva tales como roble o maria. Debido a los bejuoos, deben desyerbarse por
lo menos una vez al ano. Si es faotible desyerbar con mAs frecuencia,
puede usarse el Eucalyptus robusta Smith, que orece con mAs rapidez.

Estas recomendaciones no son tan intensivas como se desea pero al

menos proveen al cafetalero con un medio barato de mejorar la productivi-
dad de sus tierras mAs pobres y obtener el mAximo de produotos durante el

primer turno de coseoha forestal.

Pendant le mois de f^vrier 1944 s'est tenue des reunions des Agents
du Service d 'Extension Agricole pour discuter, parmi d'autres sujets , le

role et but des forets dans la region cafdiere de Puerto Rico. Ces lignas-
ci constituent un aperou des conclusions auxquelles ont en e st parvenu.
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L ' amenagement de I'oinbrage fores tier dans les cafeiers enferme
plusieurs mesures tres connues du forestier. La methode pour obtenir des
arbres produisant ombre dans les cafeiers s'occupe des transplantations
des sauvageons de certaines essences appropri^es pour cet objectj des eclair-
cies et ^lagages ont lieu pour fournir un ombrage satisfaisant pour les
plantes de cafe; et aussi une foret de selection est developpee en plantant
des jeunes arbres sous les vieux dans les endroits desserr^s.

La difference principale entre lea arbres a etre employes dans les
cafeiers et celui des forets au point de vue de la production de bois se

conceme avec leur forme. Le tjo^e d'arbre ideal pour i'ombrage des cafeiers
possede une couronne arrondie autant que les arbres des forets doivent avoir
des bols droits et eleves, Aussi la distance entre les arbres des cafeisres
est beaucoup plus grande que celle des arbres dans les forets. Dans les

caf^ieres on a besoin d'une surface assez grande parmi les arbres pour 1©

developpement normal des plantes de cafe, Mais dans les forets on doit

utiliser au mesure du possible la surface disponible ayant compte du rende-

ment desire et eVitant la competence entre les divers arbres.

La production de cafe et de bois par acre dans la region cafeiere
peut etre augmentee en faisant la conversion de quelques plantations
improductives ou peu economiques de oaf4 en foret et aussi suivant un am6-

nagement plus intensif des terrains en foret et en cafe. A present plusieurs
pentes et collines inclinees sont encore couvertes de cafiers quand meme

on sait que leur productivity est maintenant submarginal comme r4sultat des

conditions actuelles du marche. Ces surfaces restsnt ssuis presque aucune

culture parceque les fermiers ne connaissent pas de culture substitutive
et, parcequ'il est tres couteux d'y 6tablir une nouvelle plantation, ils ont
1 'habitude de planter n'importe quoi, Probablement ces superficies peu ou

insuffisamment utilisees sont propres seulement a ^tre boisees.

A ce propos, meme dans les cafeieres, pour augmenter la production
de bois la meilleure possibilite c'est I'emploi de certaines essences
choisies pour produire I'ombrage, En se basant sur les connaissances
techniques on peut dire que les deux essences exotiques du genre Inga_

recemment introduites a Puerto Rico
,
Inga_fa s

t

uo sa 7?illd. et In^a punctata
Willd, dont la nomenclature sera bient^t constat^e) constituent les

meilleures arbres a employer dans les plantations de cafe, i^lles sont de

croissance rapide et produisent un bois de chauffage de tres bonne qualite.

En consequence, pour sauvegarder les terrains qui ne peuvent pas

produire cafe economiquement il eat absolunent necessaire de les reboiser.
Dans ceux terrains ou il y a quelques essences forestieres de qualite
superieure deja presentes on n'a guere besoin de planter mais au cas ou

aucune essence de haute qualite n'y soit pas trouve on doit les planter
aux depens des autres essences mais laissant toujours sufissant embrace
pour leur developpement. Dans le premier cas signal!, elles peuvent etre
amelior^es simplement par 1 'enlevement graduel des essences peu desirables,
S'il n'y a aucune arbre on doit planter une essence a croissance rapide,
telle qu' Eucalyptus robusta Smith.
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ARBOLES DE S0I.5BRI0 DE LOS CAFETALES EN COLOMBIA

Lorenzo Uribe Uribe
Colombia

En los paises originarios del cafeto la planta se ha cultivado por
lo general sin sombrio. Esta medida de protecci6n se utilize por primera
vez en America Central con lo cual se prolongo la vida de los cafetos, se
auTnent6 la produccion y se mejoro el gusi» del grano. Cuando el oafeto
crece en lugares libres y soleados se presenta ademds el enanismo caracte-
rizado por la poca vida de la planta, su escasa frondosidad y la inutiliza-
ci6n de gran cantidad de granos ya que en dias muy soleados se marchitan
muchas flores antes de llegar a ser fecundadas. Debido a los divorsos bene-
ficios que rinde un sonbrio adecuado debe prcstdrsele suma atencion y cui-
dado a la seleccion de los drboles apropiados.

El sombrio de un cafetal puede ser provisional para las nuevas plan-
taciones

, y permanente o sea definitive. En Colombia se emplea oomo sombrio
provisional el pldtano o banano . Musa , sembrando los pies a unos 6 metroa
de distanoia en todas direcciones. Ademfis de beneficiar al cafd se aprove-
chan las frutas del banano. Como sombrio permanente se eir.plean casi exclu-
sivamente plantas Logurninosas que fertilizan la tierra con productos nitro-
genados; y entre ellas se escogen las que penetran profundamente en el suelo
para que no roben as! el alimento superficial que aprovechardn los cafetos,

y tianen una copa suficientemente amplia para sombrear grandes espacios de
cultivo.

Un ^.rbol muy adecuado serla el pisquln o muche, Albiz zia carbonaria
Britton, de amplia copa aparasolada pero tiene las desventajas de ser ata-
cado por diversos parasites que perjudican al cafeto, de tener ralces muy
superficiales

, y despojarse a veces de gran parte de su folia je constitu-
.

yendo un peligro para los cafetales cuando se desgaja su enorme masa. En
carabio los guamos, guabos o churimos poseen las cualidades apetecidas y
son nuestros drboles oldsicos de sombrio, pues crecen r^pidamente y muchas
de sus especies dan una sombra amplia y moderada. Las especies que han dado

mejores resultados en Colombia son las pertenecientes a la serie Sulcata©,
que se caracterizan por sus legumbres cilindricas y estriadas longitudinal-
mente, a veces retorcidas, Entre alias la m£s comtinmente usada es la Inga
eduli s Wart, llamada guamo rabo de mono, bejuco o santafereho porque tiene
forma aparasolada en la copa por lo cual sombrea un gran espacio, no suele
ser atacada por parasites que perjudiquen al cafeto y posee una apreciable
longevidad. El autor ha podido observar cafetales sombreados con esta
especie cuyos ejemplares tienen ya m^s de 30 aiios y a\in est^.n en plena
vitalidad. En Cundinamarca una variedad de la anterior, de flores mis pe-

quehas y legumbres mds cortas es m&s comiSn. La Inga ingoides (Rich.) VJilld,

es la ordinaria en los cafetales de la Esperanza; sus propiedades son
pr&cticamente iguales a las de la anterior. En Antioquia, en donde existen
renombradas plantaciones de oaf6, emplean con frecuencia la Inga fredoniana
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Britton k Killip y en el Toliiaa la Inga Duqvxei Harms. La Insa spuria 7/illd.

llainada guamo arroyero as muy comun, de excelentes cuaiidades para sombrio,

pero es poco utilizada hasta ahora.

Bntre las e species de legumbre plana o cuadrada se han utilizado la

In^a densiflora Benth. llamada guamo macheto y la Inga chartana Britton &

Killip o cuatrofilos, pero la foma de su copa poco extendida no las hac©

muy recomendables . Sin duda que existen • otras especies que podrian ssr muy
utiles cono la Inga interfluminensis 1. Uribe de grandes proporciones y la

Inga sjerrae Britton & Killip, pero aun no han sido experimentadas . Omito

varias especies empleadas en algunos sitios pero que son per judic-iales por

los parasitos y plagas que Iob atacan y que perjudican al cafe.

Por lo tanto
,
podemos concluir que, al menos en Colombia, las especies

del genero Inga m&s apropiadas y mas empleadas en el cultivo del cafe son las

que tienen la legumbre cillndrica y estriada, por su duracion, su relativa

inmunidad contra parasitos per judiciales y la forma de su Gopa»

(Translation of previous article)

COFFEE SHADE TREES IN COLOMBIA

In its native habitat coffee has been commonly raised v/ithout shade.
Shade was first used in Central America amd was found to prolong the life of
plantations, to increase yield and to improve the quality of the fruit. Open-
grown coffee is generally dwarfed, has thin foliage, and the flowers often
wither on excessively sunny days. Because of the importance of shade great
care must be taken in selecting the trees or plants to produce it.

Coffee shade m.ay be either temporary, as in new plantations, or
permanent. In Colombia, banana plants, Musa . are used as temporary shade,
v/ith a spacing of 6 meters between plants^ Besides being of benefit to tha
coffee plants, a fair banana crop is obtained by this practice. For perma-
nent shade, leguminous trees which increase the nitrogen content of the soil
are used almost exclusively, and among them deep-rooted trees are chosen so
that they may not deprive the coffee plant of the nutrients it needs , and
iiiose with a v/ide crown, capable of giving shade over a relatively large
area.

Albizzia carbonaria Britton has the form of a good coffee shade tree,
but it is attacked by parasites harmful to coffee plants, its roots are
superficial , sometimes it loses a large part of its foliage and v<hen pruned
the big branches may endanger the coffee plants. On the contrary, the
trees knovm as "guanos", and "guabos" or "churimos", (all species of Inga)
possess all desirable qualities, such as rapid growth and have a spreading
moderately dense cro->TO, and therefore constitute our principal coffee shade
trees. In Colombia the most promising species belong to the Sulcatae group,
characterized by cylindrical pods, striated longitudinally and sometimes
twisted. The most common among them is Inga edulis Mart, known as "guamo
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rabo de mono", "bejuco" or "santaferefio" , with umbrella-like crown providing
a large area of shade. It is not attacked by parasites harmful to coffee
and is long-lived. The writer has observed trees more than 30 years old and
yet very healthy. In Cundinamarca there is a variety of this species which
has smaller flowers and shorter pods. In La Esperanza the most common
species in coffee plantations is Inga ingoides (Rich.) y»illd. , its properties
being the same as the previous species. In Antioquia where well-known
plantations exist, Inga fredoniana Britton 6: Killip is frequently employed
and in Tolima Inga Duquei Harms. Inga spuria TJillds.. known as "guano arro-
yero" is very common, posseses good qualities as a coffee shade tree but
up to now has been seldom used,

Inga densiflora Benth known as "guamo macheto" and Inga chartana
Britton & Killip, known as "cuatrofilos" are among the species with flat or
square pods which have been used, but they are not recommended because of
their more compact crowns, such species like the large Inga interfluminensi s

L, Uribe and Inga sierrae Britton & Killip, may well be useful but they have
not been tried as yet. Some species not here named are nov/ being used, but
are attacked by parasites and pests harmful to coffee plants.

It has been found that at least in Colombia the most adequate and most
used species of genus Inga are those having cylindrical and striated pods.

They live longer, are immune to harmful parasites, and possess wide spreading
crowns

.

Re sum6

Comme I'ombrage appropri^ sort pour prolonger la vie des cafeieres

,

pour augmenter le rendement et pour am^liorer la qualite du fruit, le choix
des essences les mieux adaptees pour produire cet ombrage est d'une impor-

tance extreme. Un arbre excellent pour remplir ce tache doit avoir une
couronne etendue

,
longue vie,, racines profondes et immunite centre I'attaque

des parasites nuisibles.

En Colombie les essences du genre Inga sont tres satisfais antes et
parmi el les nous trouvons Inga edulis Mart, (guamo rabo de mono)

,
I._

ingoides (Rich.) YJilld. , I, fredoniana Britton & Killip et I. Duquei Harms,

iiuelques essences qui probablement peuvent reussir n'ont pas et6 essayees

jusqu'a present sur une grande echelle.

Comme les essences qui possedent gousses planes et carr^s, par

exemple I. densiflora Benth (guamo macheto) et I . chartana Britton & Killip
(cuatrofilos) n'ont pas eu du succes et ceux avec gousses cylindriques et

striees ont eu des bons r^sultats on peut conclure que ce derniere caract4-

ristique est indicative des essences convenables.
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THE CARIBBEAN FORESTER

El "Caribbean Forester", que se comenzo a publicar en julio de 1938
por el Servicio Forestal del Departamento de Agricultura de los Estados Uni-
dos , es una revista trimestral gracuita dedicada a encauzar el mejor aprove-
chamiento de los recur sos forestales de la region del Caribe. Su proposito
83 estrechar las relaciones que existen entre los cientificos interesados en
la Dasonoiiiia y citncias afines exponiendoles los problemas confrontados , las

politicas forestales vigentes
, y el trabajo realizado hacia la culir.inacion

de ese objetivo tecnico.

Se solicitan contribuciones de no mas de 20 paginas escritas en maqui-
nilla. Deben ser sometidas en el lenguaje vemaculo del autor , con el titulo

o posicion que este ocupa. Es imprescindible tambien incluir un resumen
corto del estudio efectuadoo Los articulos deben dirigirse al ''Director of

Tropical Forestry, Tropical Forest Experiment Station, Rio Piedras , P. R."

The Caribbean Forester, published since July 1938 by the Forest Service
U. S. Department of Agriculture , is a free quarterly journal devoted to the
encouragement of improved management of the forest resources of the Caribbean
region by keeping students of forestry and allied sciences in touch with the

specific problems faced, the policies in effect, and the work being done
toward this end throughout the region.

Contributions of not more than 20 typewritten pages in length are

solicited. They should be submitted in the author's native tongue, and should
include the author's title or position and a short summary. Papers should be

sent to the Director of Tropical Forestry, Tropical Forest Experiment Station,
Rio Piedras, Puerto Rico.

Le "Caribbean Forester"
,
qui a ete publie depuis Juillet 1938 par le

Service Porestier du Departement de 1 'Agriculture des Etats-Unis, est un
journal trimestrel de distribution gratuite dedie a 1 'encouragement du
menagement rationnel des forSts de la region caraibe. Son but est entretenir
des relations scientifiques de ceux qui s ' interes sent aux Sciences Forestieres
ses problemes et systlnes mis k jour, avec les travaux faits pour realiser cet
objectif d' amelioration technique.

On sollicite des collaborations de pas plus de 20 pages ecrites a

machine. Elles doivent ^tre ecrites dans la langue maternelle de I'auteur en
conprennant son titre ou position profes sionnel et un resume de 1 'etude. Les
articles doivent ^tre adresses au "Director of Tropical Forestry, Tropical
Forest Experiment Station, Rio Piedras, Puerto Rico".
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ANNOUNCEMENT

CQOPEIIATION IN FOREST RSSEAHCH IN THE CARIBBSAM

A tangible beginning in active cooperation in tropical forestry

research and toward establishment of a Forest Research Center for the Carib-

bean Area has been accomplished by the consuranation of a Memorandum of

Understanding between the Comptroller for Development and Welfare of iiie

British 7/est Indies and the Tropical Forest Experiment Station, Forest Ser-

vice, United -States Department of Agriculture.

Both the British '/Vest Indies and United States Sovemments, through
their respective forestry organizations have been interested for some time

in advancing the development of scientific information on tropical forestry.

Tnis movement was given added emphasis through the action of the Agricultu-
ral Research Council of the Anglo-American Caribbean Commission at its meet-
ing held at Charlotte Amalie, St. Thomas, Virgin Islands, in August 1943
when it adopted a broad progreun for coordinating the research work of "the

area in nutrition, agriculture, fisheries, and forestry. Thus this coopera-
tive undertaking is a natural outgrowth of those earlier discussions and
fits into the program of the Council.

The Memorandum of Understanding, v^ich is effective immediately,
provides that in accordance with such policies and plans as the parties
thereto may from time to time agree upon, the Director of the Tropical
Forest Experiment Station will, to the extent that funis are available there-
fore, conduct investigations with a view to determining and demcnstrating the
best methods of grovfing, managing, and utilizing tropical American and Carib-
bean woods, and the Comptroller for Development and Welfare in the British
West Indies will arrange to have such money contributions made to the Tropical
Forest Experiment Station as may be called for under said policies and plans.

At the time 1iie agreement was signed the several British V.'est Indies
colonies had made initial money contributions to the joint undertaking and
the Memorandum provides that these contributions ^all be available for ex-
penditure by the Director in enlarging and increasing the circulation of
the Caribbean Forester through which information resulting from the forestry
investigations is disseminated. The agreement further provides tiiat such
additional contributions for the same purpose shall be made from tioie to
time on behalf of the British West Indies colonies as may be required under
the mutually conceived policies and plans referred to in the agreement.

As the first step in carrj^ing out the agreement, the Tropical Station
will gradually enlarge the Caribbean Forester beginning with the third issue
of Volume VI. It is also taking action to build up the mailing list to
include all professional men in forestry and allied fields in the British
West Indies and elsewhere in Latir America who are interested in receiving
the jouraal.
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The pages of the Caribbean Forester are open to anyone in the field
of tropical forestry who has constructive technical information to contri-
bute for publication, and the Station invites cooperation to that end. Ihe

same type of cooperative effort is also available to all other countries in
the Caribbean area which may be interested.

Tropical Forest Experiment Station April 15, 1945

oOo.

COOPERACION EN LAS INVBSTIGACIQNES DAS0N0MICA5 BK EL CARIBS

Un comienzo tangible en el logro de cooperaci6n activa en el campo
de las investigaciones de dasonomia tropical y hacia la oreaci6n de un Cen-
tre de Investigaciones Dason6micas del Caribe lo constituye un Memorandum
de iJntendido entre el Contralor de Desarrollo y Bienestar de las Indias Oo-
cidentales Britdnicas y la Estacion de Sxperiraentacion Forestal Tropical,
del Servicio Forestal, del Departmaneto de Agrioultura de los Estados
Unidos.

Tanto el gobierno de las Indias Occidentales BritAnicas como el de

los Estados Unidos, a trav6s de sus respectivas organizaciones dason6mioa8
han estado interesados haoe tiempo en la reoopilaoion de informaci6n cienti-
fica dentro del radio de la ciencia da3on6mica tropical. A este movimiento
le ha dado mayor ^nfasis el Consejo de Investigaciones Agricolas de la Comi-
sion Anglo-Americana del Caribe en la sesion que tuvo lugar en la ciudad de
Carlota Amalia, en Santo Tom&s , Islas Vlrgenes, en agosto de 1943, al adop-
tar un amplio programa para coordinar el trabajo cientifioo de investigaci6
en el drea en lo que respecta a nutrici6n, agricultura, pesqueria y dasono-
mia. For lo tanto, esta empresa cooperativa es una consecuencia natural de
aquellas discusiones anteriores y conouerda con el programa del Consejo.

El Memor&ndum de Entendido, que rige de inraediato, provee que de

aouerdo con las politicas y planes que ambas partes aprueben de tiempo en
tiempo, el Director de la Estacion de Experimentacion Forestal Tropical,
segun lo permitan los fondos disponibles para ello, habrA de llevar a cabo
las investigaciones tendientes a determinar y denostrar los raejores metodos
de establecer, ordenar y utilizar los bosques de la America Tropical y del

Caribe y el Contralor del Desarrollo y Bienestar de las Indias Occidentales
Britdnicas h&ri. los arreglos necesarios para obtener las contribuciones mo-

netarias que otorgardn dichas islas a la Estacion de Experimentacion Fores-

tal Tropical segun fueren estipuladas bajo tales politicas y planes.
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Cuando se finno el acuerdo las diversas colonias d© las Indias Occi-
dentales Britfoiicas habian efectuado ya la contribucion monetaria inicial
para la rsalizacion del proposito conjunto y el Memorandum autoriza al Direc-
tor para hacer uso de esas contribuciones en aumentar el numero de paginas
del Caribbean Forester y ampliar su circulacion por medio de lo cual se

disemina la informaoion que nace de las investigaoiones dasonomicas. El
acuerdo dispone ademas que las colonias de las Indias Occidentales Britani-
cas sometan de tiempo en tiempo las contribuciones adicionales necesarias
para tales propositos, segun las politicas y planes mutuamente impulsados y
comprendidos en el acuerdo.

Como primer paso en la consecusion del convenio, la Estacion de Sxpe-
rimentacion Forestal Tropical iri. agrandando el Caribbean Forester gradual-
mente comenzando con la tercera edicion del Tomo VI, Tambifin se esti.

tomando toda accion necesaria para lograr incluir en el fichero de envies
a todos los especialistas en dasonomia y ciencias afines de las Indias
Occidentales Brit&iicas y de la America Latina que estdn interesados en re-

cibir esta rerista.

Las pdginas del Caribbean Forester estdn a la disposicion de todos
aquellos que posean informaoion tecnica construe tiva en el canpo de la daso-
nomia tropical para ser publicados como contribucion cultural y la Estacion
los invita a cooperar hacia esa finalidad. El mismo tipo de esfuerzo coope-
rative antes descrito esti. tajnbien a la disposicion de todas las naciones
del Caribe que esten interesadas.

oOc

COOPEmTION DANS LES RECHEHCHES FOIiESHERES CARAIBSS

Un ccramencement tangible pour obtenir cooperation active dans les
recherches forestieres des tropiques et vers la creation d'un Centre de

Hecherches Forestieres Caraibesest accompli par le Memorandum de Concert
entre le ContrSieur du Developpement et Prosperity des Indes Occidentales
Britanniques et la Station d 'Experimentation Forestiere des Tropiques,
Service Forestier des Stats-Unis.

Le gouvemement des Indes Occidentales Britanniques et celui des
Etats-Unis par voie de ses organisations forestieres respectives ont ete
depuis longtemps intlresses a recueillir tout« documentation au sujet des
questions forestieres tropicales, Cq mouvement a pris plus d • encouragement
gr^ce au Conseil d 'Agriculture de la Commission Anglo-Americaine-Cara^be dans
sa reunion tenue a Charlotte Amalie, St, Thomas, lies ViergeSj, en aout 1943,
en adoptant un vaste programme pour coordonner les travaux scientifiques
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d' investigation dans I'Arohipel Cara'ibe en ce qui ooncerne la nutrition
1 'agriculture, la p§cherie et les sciences foresti^res. Alors, cette tache

cooperative est une consequence naturelle des discussions ant^rieures et est
d' accord avec le programme du Conseil,

Le Memor^dum de Concert, deja entr6 en fonction, stipule que
d'accord avec les politiques et plans projet^s et qui seront approuv^s par

les deux organisations de temps en temps , le Directeur de la Station d'Exp^-
rimentation Foresti'fere des Tropiques pourra destiner les fonds disponibles
a cet effet, a entreprendre les recherches necessaires pour determiner et
d^montrer les meilleures methodes pour le peuplement, am6nagement et
exploitation des forets de I'Amerique tropicale et de I'Archipel Cara'ibe;

et le Controleur du Developpement et Prosperity des Indes Occiden tales Bri-
tanniques devra organiser 1 'acquisition des subventions en argent qui
etaient accord^es selon ces plans et projets.

Quand 1 'accord fut sign6, les divers colonies des Indes Occidentales
Britanniques avaient deja fait leurs contributions en argent allou^es pour
cette entreprise commune et le Memorandum a mis les contributions k la charge
du Directeur qui a cet effet leur devra employer pour agrandir le Caribbean
Forester et pour augmenter sa tirage, pouvant ainsi dissSminer les r^sultats
des travaux forestieres scientif iqiies . Le concert stipule aussi que les

colonies des Indes Occidentales Britanniques doivent faire de temps en temps

des contributions additionnelles necessaires pour remplir le but deja signale,
selon les politiques et plans muellement cr6es.

Comme premiere mesure pris pour accomplir la tache renfermle dans le

concert, la otation Tropicale agrandira le Caribbean Forester graduellement
en commenqant avec le troisieme num^ro du Volume VI. Aussi, on prendra
toute action possible pour mettre dans notre liste de distribution les noms
d© tous les chercheurs dans le vaste champ d'activit^ des sciences forestieres
et d'autres sciences y alli^es qui dSsirent reqevoir le journal chez les
Indes Occid«ntales Britanniques et ailleurs en Amirique,

Les pages du Caribbean Forester sont toujours a la disposition de ceux
savants dans les branches des sciences forestieres qui possedent information
technique substantielle et qui veullent contribuer ^ attoindr© les buts
proposes. On invite tous les pays de I'Amerique Cara'ibe qui y sont int^res-
s^s a collaborer dans 1 'assistance collective, de la m%me faqon ici d^crite.
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THE SILVICULTURE OF CEDRELA MEXICANA

John C. Cater, B. A. (Oxon)

Senior Assistant Conservator of Forests
Trinidad and Tobago

Cedar is a fast growing, light demanding species, tolerant of a wide
variety of soil types and variations in rainfall; furthermore it is a

species in which a single fair-sized specimen annually produces an enormous

number of small, light, winged seeds, which are distributed for considerable

distances by the wind and which give a high percentage of germination. One
might expect it, accordingly, to behave as a forest weed in much the same

way as, for example, Cecropia peltata , and spring up in great n^ombers in

forest clearings, burnt land and cultivation. On the contrary, while cedar
seedlings are often very numerous at the beginning of the wet season, very
few of them can be found at the end of it; even those which do survive the

first 18 months to 2 years usually die out in the ^following year. Ihis

experience appears to be comirion to the whole Caribbean area.

which has resulted from efforts to establish pure plantations of this species.
This result is not flattering to foresters of the Caribbean area who collec-
tively have spent many years trying to grow cedar and many foresters may
have decided that it is impossible to grov; cedar under plantation coxiditions
and have abandoned the attempt, turning 1heir attention to other species
that offer more favorable prospects of success. There v/ould be little justi-
fication for a fourth paper on the same subject unless it could provide even
the smallest ra.y of hope. Since, however, tlie problems of regenerating
sal, 3horea robusta , in India and Mvule

,
Chlorophora excelsa , in East Africa

also have only comparatively recently been solved after long periods of
research, and when hope had almost been abandoned, there can be little doubt
that one day similar patient research with Cedrela will bring success. The
object of this paper is to revive interest in this species and to offer a
suggestion as to the cause of past failures which might lead to future
success.

During the second half of 1943 whilst in charge of a Division in
the south of Trinidad, the writer found time to cari-y out some admittedly

Three papers on Cedrela have appeared in the Caribbean Forester,
Each relates in greater or less detail the invariable failure

The Site Requirements of Cedar

2^/ Holdridge, L. R. Comments on the silviculture of Cedrela. Caribbean
Forester 4j 77-60. 1943.
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rather rough observations of cedar. His journeys frequently took him
through cultivated country where cedar flourishes in thousands, and it was
perhaps inevitable that he should speculate as to the reason why peasants,
who are traditionally described as ignorant, could grow large numbers of
healthy cedar trees when technically trained foresters throughout the
Caribbean area were unable to produce even one healthy cedar plantation of
any considerable extent, T/?hat, if any, was the peasant's secret? Inquiry
revealed that they had no secret, that in their case also cedar trees some-
times grew but often did not. However, the fact remained that they owned
large numbers of healthy cedar of all sizes from saplings to mature trees,
sometimes planted, but more often the result of natural regeneration, and
it seemed fair to reason that if one could discover why the healttxy cedar
were healthy, and under what conditions they were growing, one might even-
tually discover whether the formation of pure cedar plantations was prac-
ticable, and if so, hov/ it should be achieved.

The first step was to examine the sites of several hundred healthy
cedar trees of all sizes in the cultivated land. In the area under exami-
nation the rainfall averages about 80 to 85 inches per annum and there is

a marked dry season, which usually extends from the middle of January to
the middle of May. The two principal soil types are a black calcareous clay
of high fertility and an acid red-weathering clay of low fertility. The

topography varies from rolling to broken country, chiefly the former. It
was found that irrespective of soil type, the great majoriiy of the cedar
occurs on one or other of the following sitesj

(a) The raised banks along roads, adjoining the road drains.

(b) The banks formed in cocoa plantations and sugar cane fields
by the usual processes of cultivation of these crops,

(c) The ridges and knolls in areas of second growth following
shifting cultivation.

(d) In close proximity to houses, or on the ruins of disintegrated
tapia (mud) houses.

In each of the four site types listed above there is one constant
factor, good surface drainage. In (a) it is provided by the road drains
and its effect is increased by the fact that in undulating country "the roads
tend to follov/ the ridges. In (b) the cocoa and sugar cane banks are from
15 to 20 feet wide and separated by deep drains designed for the rapid re-
moval of run-off water. In (c) there is usually no artificial drainage but
the topography is such as to provide good natural surface drainage. In (d)

it is the usual practice to build houses on ridges and hilltops, and in

some cases to drain the land immediately around the house for reasons of

health and comfort. In some cases wattle and daub houses which have fallen
into disrepair have been abandoned to gradual decay and disintegration into
a heap of recognisable origin. Healthy cedar trees are often found on such
ruins.
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The small minority of cedar which do not occiir on one or other of

these four site types were found in situations in •which the drainage does

not appear to be particularly good. An explanation of this phenomenon will

be offered later in this paper.

From "tiiis examination it seemed reasonable to conclude that the most

vital requirement of cedar is adequate drainage of Ihe individual tree site.

The importance of good general drainage for cedar has not been overlooked

in the past, but it seemed possible that insufficient emphasis has been laid

on the drainage and soil aeration conditions of each individual site. It
seemed also reasonable to conclude that the varying fertility of different
soil types does not affect the health of cedar, though it may affect rate of
growth

.

The next step was to examine individual cedar sites in an area of

semi-evergreen seasonal forest in the same general locality. The southern

end of the Central Range Reserve lies within a few miles of the cultivated
lands -v^iore cedar is so abundant, and has the same two general soil types

with a similar topography and rainfall. Cedar is, however, a comparatively
rare species in the Reserve, and saplings in particular are exceedingly
rare, although seedlings are often locally numerous during the early part
of the wet season. The natural cedar were found on ridge-tops and knolls
and the upper part of steep slopes. There appears also a tendency for the

cedar to be more numerous on the calcareous clay than on the red-weathering
clay J this may in part be due to the superior internal drainage of the

upper layers of the calcareous clay. A main road passes through this part
of the Reserve and a considerable proportion of the cedar is found on the
banks of this road, which follows a long ridge witii relatively steep sides.

Cedar is completely absent from flat areas in this forest, and is very rare
on the lower parts of slopes.

These observations appear to confirm the conclusion that conditions
of good drainage of individual cedar sites are essential for the proper
growth of cedar, and that the relative scarcity of available well-drained
sites in natural forest is responsible for the scarcity of forest cedar:
It can further be argued that in cultivated land the better drainage af-
forded by the processes of cultivation provides a larger number of suitable
individual cedar sites for any given area of land, which together with the
natural tendency of persons to retain and tend valuable cedar seedlings
during cultural operations has resulted in a higher cedar population in
cultivated land than in natural forest land in the same locality.

How can the past failure of all cedar plantations be explained on
the basis of Idie paramount importance of adequate site drainage, or, in
other words, of a satisfactory soil-moisture relationship? Previous
experience in Trinidad with attempts to grow cedar plantations in clear-
felled areas of natural forest on various soil types and within varying
climatic regions may be sunjr.arized as follows t Germination is usually good,
and the young cedar make rapid, healthy growth for the first 18 to 24 months,
after iN*iich they become unhealthy and usually die out during the third or
fourth year. During the latter period they shed their leaves periodically
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throughout the wet season and die-back of the crown occurs; there is often
a change in form of ^rovith from the normal to one resembling a weeping
willow; production of feeding rootlets is reduced or ceases entirely, and
there is decay of the root system. The saplings, in effect, show every sisrn

of suffering from physiological drought.

The above course of events appears to be explainable as follows: The
good germination and subsequent satisfactory early growth are due to the
availability of adequate moisture as a result of a suitable condition of the

topsoil which, having only just been cleared of forest, is well aerated, has
plentj/' of litter, a vre 11-developed crumb structure and a hiprh content of
organic matter. The topsoil is thus in the early stages in an ideal condition
for the development of the very superficial roots of the young cedar seed-
lings. As the cedar grows older, however, the larger roots develop and
penetrate, or attempt to penetrate, more deeply into less well aerated soil,
and at the same time the deterioration of the physical condition of the top-

soil caused by erosion, insolation, and the removal of the litter-producing
forest renders the topsoil increasingly less and less porous and hence less

and less suitable for the development of feeding roots. The cessation of

litter replacement when forest is felled leads to the degeneration of the

upper organic layer, to a decrease in the carbon-nitrogen ratio and to

excessive nitrification. The crumb layer belov/ is affected and it too loses

its organic matter with the result that the soil aggregations which consti-
tute the crumb break down into their smaller mineral constituents, thereby
reducing porosiiy. The resulting non-porous soil is unsuitable for normal
root development. J-t is possible that toxic substances, produced by the

processas of anaerobic decomposition of organic matter, may also contribute

to the general reduction in fertility. It has been found that the felling
of forest results in a raising of the water-table in the wet season, and
such might further restrict the area of soil available for the cedar roots.

The reduction of soil permeability is doubtless accelerated by the repeated
trampling of laborers employed to tend the cedar. The net result is a soil

which easily bscomes waterlogred and in which the roots of the ced«^r are

periodically unable to obtain sufficient oxygen, and in which water, though

present, is not available to the plant. This causes the death of the finer

roots, the tree experiences a resulting physiological drought and may
actually go out of leaf until a temporary reduction in the rainfall allows

the upper soil layer to dry out sufficiently to permit the redevelopment

of the feeding roots. As the cycle is repeated at intervals depending on

the distribution of the rainfall, the tree suffers from chronic ill-health

and eventually dies.

Professor Hardy, Soil Chemist of the Imperial College of Tropical

Agriculture in Trinidad, in the course of discussion of this theory stressed

his observations of the enormous importance of root-room in forest crops,

including economic crops such as cocoa, root-room being defined as the

physiological depth of soil aui table for healthy root growth. Such depth

varies greatly in different soil types. Thus in a deep, loose, uniform,

sandy soil the feeding rootlets ramify within a relatively deep surface

layer, provided this contains sufficient humus in the ri^-iht biological

condition. Such a sandy soil must, of course, be well-drained, since the
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presence of a high water-table would greatly reduce the physiological
depth of what would otherwise be a quite satisfactory soil. In clay soils,
physiological depth may be very variable. In the untouched mesophytic
forest the feeding root zone is mostly the very uppermost mineral soil

layer Tidaich is markedly crumby, and merges closely into ttie rotting litter.
Tree rootlets may be normally associated here with mycorrhizaj their
contact with the rotting litter seems at least to be accentuated by the

presence of dense white mycelial webs which appear to attach the rootlets
to "the rotting leaves and twigs. The total thickness of the litter, rootlet-
mat and crumb soil in clay types may only be small, even less than one inche

,

but its biological importance seems to be incalculable. Thus, if this all-
important layer overlying a clay soil is injured, burnt, desiccated, eroded
away, over- trampled or even seriously changed by thinning out the canopy or
altering the tree flora, then the biological condition of the soil deterio-
rates. Clay soils differ greatly among -themselves in the ease of crumb
formation and in humic penetration through proneness to cracking, as well
as in natural drainage as decided partly by topography and partly by inter-
nal structural impedence. The views expressed here are elaborated on the
basis of field investigations in a publication to wdiich reference is
invited,^

The position, then, can be sxaminarised as follov/si Cedar regenerates
freely and grows healthily in cultivated areas on clay soils wherever the
physiological depth and biological condition of th& soil are suitable, and
the existence of these suitable conditions is at least partly and probably
principally due to the combined natural and artificial drainage of such
areas. What matters is that there should bo a sufficient depth of soil in
a suitable condition for the ramification of the feeding roots and that the
soil condition is such as to render its moisture available to the cedar.
The comparative scarcity of cedar in the natural forest may be attributed
in part to the extreme shallowness of the root-room of certain clay soils
which may be due in part to erosion, and to the inadequacy of natural
drainage over large areas of forest, with the result that possible cedar
sites are confined to snail areas on ridge tops and knolls or even rotting
logs and stumps. Such sites are, of course, often occupied by other more
aggressive and tolerant species with the result that they are not available
to cedar, or again no seed may fall on the small suitable sites. It is
only -wriien a gap is caused on such a site without damage to soil conditions
and cedar seed falls therein that cedar has a chance of establishing itself.

The failure to establish healthy cedar plantations in areas of
felled forest is likewise attributable to the general inadequacy of natural
drainage of most clay soils and to the destruction through the felling of
the forest, erosion, burning, desiccation and puddling by human trampling
of the essential physiological depth of soil necessary for healthy root
growth.

5/ McCreary, C. W. R.
,
McDonald, J. A., Mulloon, V. I. and Hardy, F,

The root system of Cacao. Tropical Agriculture XX ( 11 ) t 207-220. 1943.
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The Si Ivicultural System

Several important factors have to be taken into account in deciding
the silvicultural system and the technique under which cedar plantations
may be established. In Trinidad the danger of fire is so great in the areas
of low and medium rainfall where cedar is most at home that such localities
are at present out of the question for cedar plantations. They are, in
fact, reserved for the planting of fire-resistant teak wherever the soil
and topography are suitable. Thus, if cedar plantations are to be made at
all in Trinidad, they must be made in areas of comparatively high rainfall,
say 85 to 120 inches per annum, where there is a reasonable degree of safety
from fires. In areas of such high rainfall as 120 inches per annum cedar is

definitely on the extreme edge of its natural range, and its establishment
is likely to present greater difficulties in such regions Ihan in those of
only 80 to 90 inches per annum.

. At first sight there appear to be certain advantages in a system of
clear felling and artificial regeneration. The complete removal of the
original forest by intensive exploitation for timber and fuel, and the
elimination of the unmerchantable trees and the lop and top by burning,
enable the planting or sowing of the cedar at regular spacing with the
minimum of inconvenience and expense. Root competition by other trees is

eliminated, the cedar have full sunlight and are not e:q)osed to drips.
Intensive artificial drainage of tie whole plantation can also be carried
out with the least difficulty. The danger of fire from an accumulation of
debris is effectively removed for a number of years. Against those advan-
tages must be set the disadvantages, which in the opinion of the writer are
overwhelming. The most serious disadvantage, and likely to be a fatal one,

lies in the complete destruction by fire, insolation and erosion of the all-
important upper layer of soil and litter, the thin layer which may not
exceed 1 inch in depth in which all the feeding roots of young cedar ramify.
This layer, once lost, cannot easily be replaced since its source of supply,
the natural forest, has been destroyed. Even if the site is not burnt,
insolation and erosion will rapidly cause the same loss of the upper soil
layer. Other disadvantages of clear-felling are the inevitable invasion
by a rank growth of grasses, the encouragement of vines and "tiie raising of

the water-table during the wet season which usually accompanies the felling
of forest. Finally attack by Hypsipyla is more likely to prove of serious
consequences in the open than under shade.

The alternative is the shelterwood system, and since cedar has been
found to grow satisfactorily under "the partial shade of a light shelterwood
of evenly spaced dominants, this system has been adopted in current trials
in Trinidad, The shelterwood affords the best protection of the soil

against erosion and insolation, and inhibits the growth of grasses. By
its constant shedding of leaves aind twigs it helps to maintain a satisfac-
tory organic content in the soil and hence a satisfactory physical condition,
and by the processes of transpiration it removes from the soil appreciable
quantities of water. Its effect, therefore, is to maintain the soil in the
optimum condition for tree growth. Damage due to Hypsipyla is kept at a

minimum under a shelterwood and recovery from attack is better than in the
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open. Finally, should the cedar plantation prove a failure, no dajnage will
have been done to the site if a shelterwood has been retained.

The Planting Technique

It has been argued that cedar will only become established on well-
drained individual sites where the topsoil is in a satisfactory physical
and biological condition and that such sites in natural forest are rare and
mainly confined to ridge tops and knolls. The problem before us is to dis-

cover how to create a large number of such sites per unit of area. This

problem might be solved by forming the wiriole plantation area into a series

of narrow banks and deep drains such as are found in many cocoa plantations.
This would enable the whole of the area to be planted in cedar at a close
spacing, but even were the method successful the cost would be high and
probably out of proportion to the revenue which could be expected later from
the sale of the cedar timber. There is, furthermore, no apparent reason for

close planting since the early thinnings are unsaleable, provided that other
means can be found to produce satisfactory stem form.

An alternative method is to plant only enough cedar to give a good
stocking of the species at maturity, say approximately 40 trees per acre,
and to lavish on this smaller n^omber all the care necessary for their suc-
cessful establishment, relying on natural regeneration of other species to

make up the remainder - and in the early years the majority - of the crop.
It is on this principle that tests have been begun in Trinidad and which,
if successful, will enable large areas to be treated at reasonable cost.

This method involves only tine artificial manufacture and drainage o" the 40
sites per acre, as compared with the intensive drainage of a whole acre when
cedar is planted throughout at, say, 6 feet spacing. The technique may be
described as follows; The proposed site of the plantation having been se-

lected in natural forest in broken or at least undulating country, the first
step is the formation of the shelterv/ood. This is achieved by removing all

the trees in the lower storeys and by thinning out the dominants where neces-
sary to give a light shelter of tall, evenly- spaced trees. The trees cut
can, of course, be converted into timber and fuel or charcoal. Reference
is invited to a previous description of the shelterv;ood technique ,5/ The
exact optirn'om density of shelterwood is not yet known, but it is suggested
that a shelterwood which admits to the forest floor about 50% of the avail-
able sunlight is suitable. The next step is to prepare the ir.dividual ceder
planting sites. As far as possible these should be fairly evenly spaced,
swampy areas and badly drained lowlying land being avoided, and it is sug-
gested that they should number about 40 per acre. Tae provision of a moist
yet perfectly aerated soil for the young cedar is of primary- importance, and
for this reason the seedlings are planted or the seeds sov/n on mouuds. The
mounds are prepared in the following manner, A square of 5 feet or 6 feet
sides (or a circle of similar diameter) is marked out vvfith pegs. Around
the square for a v.ldth of about 2 feet the topsoil is bared by raking off
the litter, which is thrown within the square. Hotten wood and branches

Brooks, R. L. The regeneration of mixed rain forest in Trinidad,
Caribbean Forester 2} 164-173. 1941.
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amongst the litter are roughly placed around the sides of the square to
help to stabilise it. The topsoil from the bare strip is then dug out to a
depth of 3 inches and spread within the square over the litter, and shaped
into a slightly convex surface. The mound so produced varies from about 12
inches to 18 inches in height at the centre according to the amount of
litter available on the ground. A pinch of cedar seeds is then sown in the
centre of the mound, which is afterwards mulched with leaf litter. The
resulting seedlings are gradually thinned out until only one remains.

Current trials in Trinidad have now reached that stage. Germination
has been good and so far the seedlings are healthy. One possibility that
had given some concern was that of destruction of the mounds by heavy rain.
In the month that followed the formation of the mounds and the sowing of the
seeds over 30 inches of rain fell, yet damage was negligible. The mounds
appear to be well protected by the mulch, and even a number of control mounds
which had not been mulched suffered little from erosion. Throughout this
period of heavy rain the soil of the mounds remained in a friable, porous
condition and not at all waterlogged. The strips around the mounds from
which the topsoil had been removed were subject to a small amount of scouring
but the soil so removed was deposited again a few feet away amongst the

ground litter lower down the slope.

It is not suggested that the method of mound construction described
above is the only, or even the best method. Research alone can show what is

the best area and height of mound. Furthermore, it may be preferable to

form the mounds by placing all the litter on top of a mound of topsoil

instead of burying part of it under the excavated topsoil from the surround-

ing strip. This would simulate the natural processes under forest, where

the organic content of the soil is maintained principally by additions of

leaves, etc. to the surface and to a less extent by the decay of buried
Bvaterial such as dead roots. There is a possible danger that by burying a

mass of litter its proper breadkdown may be prevented. There is a further

possibility of utilising natural mounds in the form of rotting stumps and

logs as the basis of planting sites which requires investigation.

It is expected that future tending operations will include the

following:

(a) Tho maintenance of a soil-preserving mulch of litter,

bush, etc., on the mounds.

cut

(b) Ihe establishment of a crop of young trees of various

by natural regeneration which together with the cedar

give an initial spacing of about 6 feet by 6 feet.

species
will

(c) The establishment of a dense understory of tree seedlings,

shrubs and herbs to protect the soil against erosion.

id) The prevention of suppression of the cedar by vines and other

tree species.
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(e) Ttie gradual removal of the shelterwood by poisoning as and

when necessary.

(f) The thinning of the laixed crop to give increasing room for

the development of the cedar. Ultimately, of course, all or

nearly all the dominant trees in the new crop except cedar
will be removed in thinnings.

The Sconomic Aspect

Such intensive preparation of the land for planting as the formation
of large mounds must inevitably be comparatively expensive, and can only be

justified if the expected returns are also large. The formation of a shel-

terv/ood by the employment of timber licensees and charcoal burners is a

cheap operation, and, in fact, usually yields an appreciable net revenue.

The tending of a cedar plantation should prove no more expensive than the

tending of a teak or galba (.Santa Maria; plantation. The additional expense

is represented only by the preparation of the mounds and the maintenance of

a mulch. The experiments carried out in Trinidad showed that labour inex-

perienced in such work and not noticeably enthusiastic about it could pre-

pare a complete mound in one hour. With experience a better performnnce can

be hoped for, but even at this slow rate and with a daily labour wape of

s?1.14, the mounds only cost 14 cents each. Thus the preparation of the 40

mounds per acre would cost §5.60. The cost of maintaining the mulch is more
difficult to estimate but as mulching would be done at the time of tending

with materials close at hand it is unlikely to be excessive.

It is by no means uncommon in Trinidad for a cedar tree to reach a

breast height girth of 8 feet in about 30 years. A crop of 40 such trees

to the acre, which in Trinidad are v^orth ^^16. 00 each in royalty would there-

fore be v/orth about $640.00 per acre standing. So valuable a crop can repay

very heavy expenditure in the early years of establishment. In addition to

the final return from the cedar there would be earlier returns from the sale

of the thinnings of the mixed intermediate trees as poles, firewood, and
for charcoal burning.

Cedar on Badly-drained Sites

There are apparent exceptions to every rule and it is quite possible
to find large cedar trees growing in conditions v/here the drainage is appar-
ently poor. Ihis has already beon commented on and it is necessary to offer
an explanation of this apparent anomaly.

Examination of a number of such sites leads the writer to the con-
clusion that originally, at the time of germination of the seed and in the

early years of growth, the drainage of the site -was better than it became
subsequently, and that; deterioration of an originally well-drained site has
taken place. There are tv/o outstanding examples of this process at Mt. Karris
in the Central Range Reserve, v/here two cedar trees about 35 feet high and 2

feet in girth are growing rapidly and healthily - they are only 5 or 6 years
old - on a flat plateau where the soil is gritty clay which is waterlogged
for long periods in the v^et season. Both these trees which are only a few
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feet apart, obviously started life on top of a rotting tree trunk vfhich lay-

on the ground. The tree trunk has now entirely disappeared but its former
existence can be seen from the shape of the cedar trees; their steins really
begin about 9 inches above present ground level and there is a large space

between the roots above ground. Thus, in their early life these two cedar
trees, being perched some 9 to 12 inches above ground level and growing in
rotten wood and debris, enjoyed a moist yet well-drained rooting zone.

Similarly, many cedar which are now growing in sites with poor drainage may
have begun life on piles of litter, decaying logs and rotten tree stumps,
which initially afforded good drainage. There is here an indication that,

once well established, cedar can tolerate conditions in which drainage is

not exceptionally good, and. if this is so it would appear that the mainte-
nance of planting mounds and mulching will be unnecessary after the fourth
or fifth year.

Conclusion

The object of this paper is to stimulate interest in the silvicultural
problems presented by Cedrela mexicana . This species is of such importance
and value and is so widespread throughout the Caribbean Ihat further attempts
to find a method by which plantations can be successfully established should
take a high priority in the work of the Forest Services of the region. It
is possible that the solution of the problem is beyond the reach of foresters
with the usual Jack-of-all- trades training, and that; several years of com-
bined effort by a plant physiologist and a soil chemist may be required.
Any money spent in a successful search for the secret will be well repaid
by the new possibilities for forestry thereby opened up. The theory ad-

vanced here is that the first essential of success with cedar is a satisfac-
tory soil-moisture relationship, and that this can best be provided by mo\ind-

planting and mulching. Tfilhile this theory may eventually prove incorrect, it
appears at present to fit the known facts, and it is hoped that Forest
Services in the Caribbean region will at least give tiie method a trial and
report their results in due course in the Caribbean Forester.

Summary

1, Although cedar is a fast growing species which produces large
numbers of light winged seeds, it fails to regenerate naturally
in the degree which might be expected. Numerous attempts to
form pure plantations of cedar in various Caribbean countries
have ended in failure.

2. Cedar is found in large numbers in cultivated land in south
central Trinidad. It is more numerous in cultivated land than
in natural forest in the same locality. The great majority of
the cedar in cultivated land are found on the drainage banks
along roads, on artificially-drained banks in cocoa and sugar
cane fields, on ridges and knolls in land subject to shifting
cultivation, and around houses. The outstanding characteristic
of such sites is good drainage.
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3, In natural forest the cedar are almost entirely confined to the

upper parts of steep slopes, ridgetops and knolls. Here again

good drainage obtains. It is concluded that conditions of good

drainage of individual cedar sites are essential for the proper
growth of cedar, and that the relative scarcity of available

"well-drained sites in natural forest is responsible for the

scarcity of forest cedar, whereas the presence of mors niomerous

v/ell-drained sites in cultivated land produced through cultural
operations allows a greater cedar population in cultivated lands,

4, The common experience with cedar plantations in which the trees

grow healthily for the first 18 to 24 months and then die back
is explained as follows; At the time of formation of the plan-

tation the topsoil, having just been cleared of forest, is in

good condition for the development of "the cedar roots, v/hich are

mostly very superficial. After a while, however, deterioration
in the topsoil takes place, caused by erosion, insolation and
the removal of the litter-producing forest. Trampling by
labourers further damages the shallow, all-important topsoil.
The crumb structure breaks dawn and the topsoil becomes less a^d

less porous and hence less and less suitable for the ramification
of feeding roots. Decreasing porosity is accompanied by the

development of a lov/ carbon-nitrogen ratio and excessive nitri-
fication. The net result is a soil which easily becomes v<ater-

logged and in which the roots of the cedar are periodically
unable to obtain sufficient oxygen, and in which water, though
present, is not fully available to the plant. This causes the

death of the finer roots, the tree experiences a physiological
drought and may actually go out of leaf until a temporary re-
duction in "tiie rainfall allows the upper soil layer to dry out
sufficiently to permit the redevelopment of feeding roots. As
the cycle is repeated at intervals depending on the distribution
of the rainfall, the tree suffers from chronic ill-health and
eventually dies,

5, It is suggested that cedar should be planted under a light shel-
terwood in viev; of the protection which the shelterwood affords
to the soil, and that only about 40 trees per acre be planted or
sown on specially prepared artificial mounds to ensure adequate
drainage of every individual site. Such mounds have been pre-
pared in Trinidad by marking out a square of 5 feet or 6 feet
sides (or a circle of similar area) and removing the forest
litter in a strip 2 feet wide around the square. The litter is
spread within the square and the topsoil from the bared strip is
dug out to a depth of 3 inches and spread in the square over the
litter, and shaped into a slightly convex surface. Such mounds
are from 12 inches to 18 inches high, depending on the amount of
litter available. Seeds are sown or a seedling planted in the
middle. The mounds are mulched to prevent erosion and to maintai .

the soil in good condition. Each mound costs about 14 cents in
Trinidad and takes one hour to prepare. Tl-ie mounds shoi^d be
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I

made at roughly equal distances throughout the plantation,
avoiding badly-drained areas. There are, of course, other and
perhaps better methods of making mounds, and it may be possi-
ble largely to utilize natural mounds formed by rotting stumps
and logs,

(Traduccion del articulo anterior)

LA 3SLV1CULTURA DE CEDRELA J.IEXICANA

El cedro es una especie de crecimiento ripido, de luz , tolerante de
una amplia variedad de tipos d© suelos y fluctuaciones en la pre cipitacion;
adem^s, un solo ejemplar de algiin tamaflo produce anualmente un numero enor-
mo de seraillas pequehas, livianas y aladas que el viento esparce sobre dis-
tancias considerables y cuya capacidad germinativa es bastante alta, Por
lo tan to, es de suponer que esta especie se encuentre por todos sitios en
el bosque, como sucede con Cecropia peltata . y que crece en grandes numeros
en los claros del bosque o en las tierras quemadas o bajo cultivo, Lo que
sucede es lo contrario; los brinzales de cedro son a menudo muy numerosos al

comenzar la estacion lluviosa pero al terminarse |sta son pocos los que que-
dan y aun aquellos que sobreviven en los primeros 18 meses hasta los 2 afios

casi siempre mueren al ano siguiente. Esta experiencia se repite en todo el

&rea del Caribe.

En el "Caribbean Forester" han aparecido tres articulos sobre Cedrela

\J , 2/
,

"hjo Cada uno de ellos expone con mds o menos detalles el invariable
fracaso de los esfuerzos tendientes a establecer plantaciones puras de esta
especie. Este resultado no es muy lisonjero para los dasonomos del Area del

Caribe quienes por muchos afios han tratado de cultivar el cedro y muchos de

ellos han decidido que es imposible cultivarlo bajo las condiciones prevale-
cientes en las plantaciones y han abandonado el intento, ocupdndose de otras
e species con mayores probabilidades de exito« Habrla poca justificacion
para un cuarto articulo sobre el mismo topico, a menos que proporcionase aun-
que fuera una pequefia luz de esperanza, Pero sin embargo, como los problemas
sobre la regeneracion de Sal ( $horea robusta ) en India y de Mvule ( Chlorophora
excel sa ) en Africa Oriental han sido resueltos en tiempos comparativaraente re-
cientes, despues de largos perlodos de investigacion y cuando ya se habia
perdido casi toda esperanza, no cabe la raenor duda que algun dia, se obtea-
drfi ^xito con Cedrela, al cabo de pacientes investigaciones. El objetivo de
esta disertacion es revivir el interes en esta especie y augerir la causa
de los fracases anteriores^, lo cual puede conducir a dxitos futures,

Los Requisitos de Habitacion del Cedro

Durante la segunda mi tad del ano 1943 mientras estaba a cargo de

una Division al sur de Trinidad, el autor pudo observar el cedro aunque no
muy detenidamente. En sus viajes tenia que cruzar con frecuencia a traves
de terrenos cultivados donde florecisin miles de cedros y era inevitable que
especulase sobre el porquS los campesinos, quienes se juzgan tradicional-
mente como ignorantes, podlan cultivar gran cantidad de drboles de cedro ro-

bustos mientras que los dasonomos del drea del Caribe, de amplia preparacion
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t^cnica, no podlan obtener ni siquiera una plantacion sana de grandes pro-
porciones, iCn^il era, si lo habla, el secreto de los campesinos? Al inda-

gar al respeoto se encontro que no habia tal secreto ya que tambien en su

caso los cedros Grecian solo a veces. No obstante, lo cierto era que ellos
poseian gran numero de cedros robustos de todos taraaflosj desde pies hasta
^rboles maduros, obtenidos a veces por medio de siembra pero por lo general
como resultado de la regeneracion natural. Pareoe logico suponer que si se

descubriera el porque de esa robustez y bajo qu5 condiciones es que crecen
los cedros, eventualmente se podria determinar si la formacion de plantacio-
nes puras de cedro es factible y como deberla procederse si as£ fuera.

Si primer paso a efectuarse era exajninar el medio estacional de los

diver SOS cientos de cedros robustos de todos tamailos que crecian en los te-
rrenes cultivados. El drea que se examine tenia una precipi tacion promedio
de 80 a 85 pulgadas anuales con una epoca seca bastante pronunciada que casi
siempre se prolonga desde mediados de enero hasta mediados de mayo. LqS dos
tipos principales de suelos son: una arcilla calcarea negra muy fertil y una
arcilla rojiza poco fertil. La topografia varia entre ondulante y quebrada,
predominando la prime ra. Se determine que no importa el tipo de suelo, la

mayoria de los cedros aparecian en uno y otro de los siguientes medics

»

(a) Los taludes a lo largo de las carreteras, cerca de las zanjas
de desagiie.

(b) Los bancos formados en las plantaciones de cacao y de cana
mediante los procesos usuales efectuados al cultivar estos
produc tos

,

(c) Los cerros o lomas en dreas cubiertas de la vegetacion secun-
daria que origina el sistema de conuco.

(d) Cerca de las casas o en las ruinas de viviendas de tapia (ba-
rro),

Sn cada uno de los cuatro tipos estacionales onumerados ari*iba exis-
te un factor comiin constante, es decir, buen drenaje superficial. En (a) lo
proporcionaji las zanjas, cuyos efectos estdn aoentuados por el hecho de que
en terrenes ondulantes las carreteras tienden a seguir el curse de los ce-
rros. Sn (b), los bancos en las plantaciones de cacao y cafia de azucar son
de 15 a 20 pies de ancho y estln separades por zajijas hondas que sirven para
remover con rapidez el agua de de slave. En (c) usualmente no hay drenaje
artificial pero la topografia prevee buen drenaje superficial natural. En
(d) es precise notar que las casas se constnayen casi siempre en lo alto de
las lomas y cerros y en algunos cases se precede al drenaje del terrene alre-
dedor de las casas, con fines higi^nices y por cemodidad. Las casas de barro
que han side abandonadas a la pedredumbre y desintegracion se convierten en
un mohton de origen fdicil de recenecer. En tales ruinas crecen a menudo
cedros robustos.

La escasa minoria de cedros que no se hallaron en uno u otro de estcs
cuatro tipos de habitacion se encontraron en sities en donde el drenaje no
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era particularmente bueno. Mds adelante se expondrd una explicacion de

ese fenomeno,

Del examen practicado parece logico concluir que el requisito m&s
vital del cedro es el drenaje adecuado del medio estacional de cada 6rbol
individual. La importancia del buen drenaje general en el caso del cedro
no ha sido pasado por alto anteriormente pero puede que no se le haya dado
suficiente enfasis a las condiciones en relacion al drenaje y aeracion
eddfica de cada habitacion individual, Tarabien parece logico concluir que
los diversos grades de fertilidad de los distintos tipos de suelos no afecta
la robustez del cedro aunque puede afectar su indice de crecirniento.

El proximo paso oonsistio en examinar las habitaciones individua-
les del cedro en un drea de bosque estacional semi-perennifolio , en la mis-
ma localidad general. El extreme sur de la Reserva Central Range estd si-
tuado a pocas millas de los terrenes cultivados donde abunda el cedro y
tiene los mismos dos tipos generales de suelos que estos y topografia y
precipitacion similar. Sin embargo, el cedro es una especie cuya presencia
es comparativamente rara en la Reserva y los pies, en particular, son exce-
sivamente raros aunque los brinzales son a menudo numerosos localmente du-
rante los comienzos de la Ipoca de lluvias. Se encontraron cedros naturales
en la cima de los cerros y lomas y en la parte alta de pendientes inclinadas,
Los cedros tambien parece que tienen la tendencia de ser mds abundantes en
la arcilla calcdrea que en la rojiza lo cual probablemente se debe en parte
al mejor drenaje interne de las capas superfioiales de la arcilla calcdrea.
Una carretera principal pasa a traves de esta parte de la Reserva y una
considerable parte de los cedros se encuentran en los taludes de esa carre-
tera que sigue el curse de un cerro largo con lades relativamente inclina-
dos. No existe absolutamente ningun cedro en las dreas lianas del bosque

y es rauy rare en la parte baja de las laderas.

Estas observaciones parecen confirmar la conclusion de que el buen
drenaje de las habitaciones individuales del cedro es esencial para su cre-
cirniento adecuado y la escasez de cedros en el bosque natural se debe a la

escasez relativa de sitios bien avenados, Puede argumentarse ademas, que en
terrenos cultivados los procedimientos empleados en los cultivos dem come
resultado un mejor avenamiento que prevee asi mayor numero de sitios apro-
piados para el cedro por unidad de superficie, lo cual, junto con la tenden-
cia natural de la gente de retener y cuidar los valiosos brinzales de cedro
durante las operacienes culturales ha dado come resultado en una misma locali-
dad, una poblacionde cedro mds crecida en las tierras cultivadas que en el

bosque natural,

jComo pued»ji explicarse los pasados fracases de todas las planta-
ciones de cedro tomando come base la gran importancia del drenaje estacio-
nal adecuado, o en otras palabras de una relacion satisfactoria entre
suelo y humedad? En Trinidad, las experiencias previas con el fin de ob-

tener plantaciones de cedro en diversas dreas de bosque natural que habian
sido taladas, en sitios de diferent© tipo edafico y en varias lecalidades
climaticas pueden resumirse come sigue:- La germinacion es casi siempre

buena y los brinzales crecen rdpidos y robustos durante los primeros 18 a
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24 meseSj despuls de lo cual pierden su robustez y casi siempre mueren al

tercero o cuarto ano. Durante esta ultima etapa se les caen las hojas pe-

riodicamente durante la epoca de lluvias y sufren la marchitdz descendiente
de la copa; a menudo aparece un cambio en la forma de crecimiento normal

hacia una seaiBjante a la del sauce lloron; se reduce o bien cssa por complete
la fonnacion de pelos radicales y comienza la pudricion del sistema de rai-

ces» En efecto, los pies muestran todos los indicios de la sequia fisiolo-
gica.

El curse de los acontecimientos arriba expuestos bien puede explicar-
se como sigue; La buena germinacion y el satisfactorio crecimiento inicial
se deben a la humedad adecuada que la plant a puede asimilar como resultado
de la excelente condicion del somosuelo, el cual ^ debido a la receiente tala

del bosque estd bien air©ado; tiene gran cantidad de raantillo, una estruc-
tura migajosa bien desarrollada y un gran contenido de materia orginica,
Por consiguiente , el somosuelo estd provisto en las primeras etapas de una
condicion ideal para el desarrollo de las raices tan superficiales delos
brinzales de cedro. Sin embargo, segiin va creciendo se desarrollan las

rafces mas largas que penetran o tratan de penetrar en los suelos profundos
raenos aireados y al mismo tiempo comienza el deterioro de la condicion fi-
sica del somosuelo por los efectos de la erosion e insolacion y como ya no
existe el bosque que producia el mantillo, el somosuelo va torndndose menos y
menos poroso y de hecho menos y menos apropiado para el desarrollo de los
pelos radicales. Al cesar el reemplazo del mantillo por la ausencia de bos-
que se origina la degeneracion de la capa orgdnica superior y disminuye la

proporcion carbcno-ni trogeno produciendose una nitrificacion excesiva. La
capa subyacente de estructura migajosa tambien es afectada, pierde la mate-
ria orgdnica y se desmenuza en sus componentes minerales mas pequenos con
lo cual se reduce la porosidad. El suelo que resulta no es poroso ni ade-
cuado para el desarrollo normal de la rafzo Es posible que la produccion
de substancias toxicas que nacen de la descomposicion anaerobica de la ma-
teria orgdnica contribuya tambien a la reduccion general de la fertilidad,
Se ha encontrado que la tala del bosque da como resultado un aumento en el
nivel frea-cico durante la apoca lluviosa lo cual limita mas aun el suelo de
que pueden disponer las ra£ces de cedro. Sin lugar a dudas , el pisoteo de
los obreros erapleados para cuidar los cedros acelera la reduccion de la pe r-

meabilidad del suelo. El resultado neto es un suelo que se anega con faci-
lidad y en el que las raices de cedro se ven periodicamente incapacitadas d©

obtener oxigeno suficiente y el agua, aunque present©, no puede ser asimilada
por la planta. Esto ocasiona la muerte de las raicillas por lo que el arbol
sufre una sequia fisiologica y puede perder todas las hojas hasta que una
reduccion temporera de las lluvias permite que la capa superior del suelo se

seque lo suficiente para que nazcan de nuevo los pelos radicales. Como este
ciclo se repite a intervales que dependen de la distribucion de las lluvias,
el drbcl sufre de mala salud cronica y finalmente muere.

El profesor Hardy, ^uimico de Suelos del Colegie Imperial de Agricul-
tura Tropical de Trinidad, en el curse de una discusion sobre esta teeria
hizo hincapid en sus observacione s sobre la importancia enorme que tiene ©1
espacio radical para las cosechas ferestales

,
incluyendo las cosechas de
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indole economico tales como el cacao; definiendo el espacio radical como pro-
fundidad fisiologica necesaria para un crecimiento normal y sano de la ralz,
Esa profundidad varia grandemente segun los diversos tipos eddficos, Por lo

tan.to, en un suelo profundo, suelto , uniforme y arenoso los pelos radicales
se ramifican en una capa relativamente profunda si esta tiene suficiente
humus en la condicion biologica correcta, Este suelo debe estar bien drenado
ya que la presencia de un nivel fre^.tico alto reduciria la profundidad fisio-
logica de dicho suelo que en otras cirouns tancias seria satisfactorio. En
los suelos arcillosos la profundidad fisiologica puede ser muy variable, 3n
los bosques mesofiticos inalterados, la zona pillfera est^. situada casi siempre
en la capa superior de suelo mineral que es marcadainente migajoso y que se

estrelaza es trechamente con el mantillo en descomposicion. Los pelos radica-
les de los arboles pueden asociarse aqu£ normalmente con las micorrizas; su

contacto con el mantillo en desconposicicn parece estar acentuado por la pre-
sencia de redes de micelios blancos que parecen unir las ralces a las hojas

y rairias en putrefaccion. El espesor total del mantillo, la zona de los pelos
radicales y el suelo migajoso de los tipos arcillosos puede ser pequeila, aun
menor de 1 pulgada, pero su iraportancia biologica parece ser incalculable.
For lo tan to , si esta capa tan importante, que esta sobrepuesta a los suelos
arcillosos se perjudica, quema, deseca, erosiona, pisot^a o se cambia grave-
mente debido a una poda extrema Jel vuelo o por alteracion de la flora arbcrea,
entonces se deteriora la condicion biologica del suelo, Los suelos arcillosos
poseen grandes diferencias en cuanto a la facilidad con que se forma la estruc-
tura migajosa y en penetracion humica debida a la tendencia a agrietarse, asi

cono en drenaje natural determinados en parte por la topografia y en par-

te por los impedimentos estructurales internos. Los puntos de vista aqui
expresados fueron elaborados a base de los estudios en el terreno, que ya han
sido publicados y a los cuales el autor hace referenda,

Lo anterior puede resumirse como sigue;- ECl cedro regenera libremente

y crece con robustez en areas cultivadas y de suelos arcillosos siempre que la

profundidad fisiologica y la condicion biologica del suelo sean favorables;

y la existencia de estas condiciones favorables se debe por lo menos en parte

y quizds princ ipalmente al drenaje natural y artificial combinados de tales
dreas. Lo que importa es que debe haber cierto espesor de suelo que posea
una condicion adecuada a la ramificacion de los pelos radicales y que la con-
dicion edafica sea tal que proporcione hunedad que el cedro pueda asimilar.

La ccmparativa escasez del cedro en el bosque natural puede atribuirse en par-

te a la extrema supe rficialidad del espacio radical que ofrecen ciertos sue-

los arcillosos lo cual se deba en parte a la erosion y en parte al drenaje
natural inadecuado que existe en grandes ^reas del bosque, lo que redunda
en el hecho de que los unices sitios apropiados para el cedro estfin confi-
nados a las dreas pequenas en las cimas de cerros y lomas y hasta en trozas
o troncos en putrefaccion, Desde luego, tales sitios estan a menudo ocupa-
dos por otras e.species mds agresivas y tolerantes quienes excluyen al cedro
de su habitacion adecuada o tambien puede ser debido a que las semillas no

caen en esos pequenos sitios privilegiados. La unica oportunidad que el

cedro tendria para establecerse seria que se hiciera un hoyo en tal sitio,

sin perjudicar las condiciones edificas, y que la semilla del cedro cayese
en 11.
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El fracaso del estableciraiento de plantaciones robustas d© cedro en
6reas taladas debe atribuirso por lo tanto a la deficiencia general del dre-
naje natural en los suelos arcillosos y a la destruccion de la profundidad
fisiologica del suelo esencial al sano desenvolvimiento de la ralz del cedro,
por via de la erosion, tala, quema, desecacion y pisoteo.

Bl Sistema Silvicola

Para decidirse sobre el sistema siliriciiiturai y la tecnica para esta-
blecer las plantaciones de cedro deben considerarse varies faotores importan-
teso En Trinidad la amenaza del fuego es tan grande en las dreas de preci-
pitacion baja o mediana preferidas por el cedro que hoy dla no hay ni siquie-
ra que pensar en tales localidades para el establecimiento de plantaciones de
cedro. De hecho, estas ireas , en aquellos sitios donde lo permiten la topo-
grafia y el suelo se han reservado para la siembra de teca, especie que re-
sis te el fuegOo Por lo tanto, si han de establecerse plantaciones de cedro
en Trinidad deben hacerse en ireas de precipi tacion relativamente alta, es
decir de 85 a 120 pulgadas anuales , donde no existe el peligro inminente del
fuego. En dreas de precipitacion tan elevada como 120 pulgadas anuales el
cedro estd definitivanente en el limite extreme de su distribucion natural

y por lo tanto su establecimiento ofrece mayores dificultades en estas re-
giones que en las de solo 80 a 90 pulgadas anuales.

A primera vista parece ventajoso un si sterna de corta total y rege-
neraci6n artificial. La completa remocion del bosque original por la ex-
plotacion intensiva de la madera y lefia, la eliminacion de l.rboles no

maderables y de los despojos de corta por medio de la quema facilitan la

siembra directa por semillas o por arbolitos (semillones) siguiendo un es-

paciamiento regular con menos inconveniencia y gastos» De esa manera se

elimina la competencia de las raices de los otros drboles, los cedros ob-

tienen luz solar directa y no estdn expuestos al goteo del agua de las hojas

de los irboles mayores. Tambien puede practicarse con menos dificultad el

drenaje artificial intensive de toda la plantacion. La amenaza de fuego de-

bide a la acumulacion de debris puede ser asi efectivamente eliminada por

espacie de varies anos. Centra estas ventajas podemos poner las desventajas,

que a juicio del autor son abrumadoras. La desventaja mas grave y casi fa-

tal descansa en la amenaza de destruccion completa debido al fuego, insola-

cion y erosion de la capa edafica superior y del mantillo que puede no pasar

de 1 pulgada de profundidad y cuya importancia estriba en el hecho de que

all! ramifican los pelos radicales de los cedros jovenes. Una vez perdida

esta capa no puede ser reemplazada ya que el bosque que la proveia ha sido

destruido. Aun cuando no se haya quemado el sitio, la insolacion y la

erosion r^.pidamente ocasionan la perdida de esta capa eddfica. Otras des-

ventajas de la corta total o tala son» la inevitable invasion de yerbas,

porque favorece el desarrollo de bejucos y porque el nivel freitico aumenta

durante la Ipoca de lluvias, Finalmente , el ataque de Hypsipyla es de m&s

graves conseouencias en campo abierto que bajo la sombrao

La otra altemativa es el sistema de cortas de abrigo y como se ha

©ncontrado que el cedro crece satisfacteriamente bajo la sombra parcial de
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un monte de abrigo ligero de dominantes espaciados con regularidad, est©

sistema ha sido adoptado en los tratamientos corrientes en Trinidad, El

sistema de abrigo ofreoe la mejor proteccion del terreno contra la erosion

9 insolacion e inhibe el creoimiento de yerbas, Debido a la constante

caida de ho jas y ramas
,
ayuda a mantener un contenido orgAnico satisfacto-

rio en el suelo y por ende una condicion fisica satisfactoria y por los

procesos de transpiracion remueve del suolo cantidades apreciablos de agua.

For lo tanto , su efecto consiste en mantener una condicion eddfica optima
para el creoimiento arboreo. El dano debido al Hypaipyla se mantiene en un
minimo en el sistema de abrigo y la convalescencia se efectua mejor quo a

oampo abierto, Por ultimo, en caso que la plantacion de cedro resulte un
fracaso, no se le habrd infringido ningun dafio al sitio ya que queda siempre

el monte de abrigo.

Tecnica de Siembra

Se ha dicho que el cedro puede establecerse en medios estacionales
individuales bien drenados, donde el somosuelo exhiba condiciones flsicas

y biologicas satisfactorias
, y que tales sitios son raros en el bosque na-

tural, y est^n confinados a la cima de cerros y lomas. El problema ante
nosotros es encontrar el medio de crear mayor numero de tales sitios por
unidad de superficie. Este problema puede resolverse dividiendo la plan-
tacion en una serie de bancos por medio de hondas zanjas al estilo do las
que se enouentran en rauchas plantaciones de cacao. Bsto permitiria la
siembra de cedro con espaciamiento menor y aun dado ©1 caso de quo este
metodo resultara bueno ol costo seria alto y no guardaria proporcion con el
rendimiento que podrla esperarse d© la venta de la madera de cedro que de

alii se obtuviera. Ademas , en caso de que existan otros metodos por los
cuales se produzcan buenos troncos, no exist© aparenteraente ninguna razon
para sembrar los arboles cerca unos de otros, ya que los productos do los
olareos iniciales no sirven para la venta.

La alternativa es el metodo de sembrar suficient© cedro para obtoner
una buena cosecha de la ©specie en su madurez

,
digamos aproximadament© 40

drboles por acre y prodigarle a est© grupo menor todos los cuidados necesa-
rios para su es tablecimiento satisfactorio y dependiendo de la regenoracion
natural de otras especies para llonar los huecos y proveer en los primeros
afios la mayoria de la cosecha, •

S© ha com©nzado la investigacion on Trinidad basdndos© ©n los susodi-
chos principios , los que ©n caso d© exito pernitirfan ©1 tratamiento do
grandes Areas a bajo costo. Este metodo incluye solo la obtencion y drena-
je artificial de 40 sitios por acre, comparado con ©1 drenaj© intensive del
drea en caso de qu© se sembrara cedro digamos a solo 6 pies d© separacion.
La tecnica puode describirs© como sigue; - Habiendo escogido el sitio de la
plantacion dentro del bosquo natural ©n terreno quebrado o por lo menos on-
dulant© , ©1 primer paso ©s la formacion del monto d© abrigo. Esto s© logra
removiendo todos los drboles d© los pisos inferioros y aclarando los dominan-
t©s ©n aquellos lugares dondo s©a improscindibla para obten©r un abrigo love
d© drboles altos, espaciados con regularidad, Los Arbolos cortados puodon
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oonvertirse en madera aserrada, leua o carbon. Eacemos referencia aqui a

una descripcion previa del metodo de cortas de abrigo 5/. La densidad
optima exacta del metodo de abrigo no se conoce aun, pero se sugiere que

un monte de abrigo que proporcione al sotosuelo alrededor del 50;'o de la

luz disponible es bastante adecuado. El proximo paso consiste en preparer
los sitios individuales para los oedros. iil espaoianiento debe ser lo mas

regular posibla, deben evitarse los sitios pantanosos o bajos y de drena-

je deficiente y se sugiere que Se siembren alrededor de 40 por acre. Es de

primordial importancia que ss provea a los pies de oedro con un suelo
humedo pero bien aireado y por esta razon los brinzales o las semillas se

sienbran en monticulos que se preparan de la nanera siguiente; Se maroa
un cuadrado de 5 o 6 pies por caaa lado (o un cfrculo de diametro similar

j

con estaquitas. Al terreno que queda alrededor del cuadrado se le quita

el iMintillo en un espacio de 2 pies de ancho hacia fuera y alrededor del

cuadrado y S3 echa aentro del cuadrado. I.Iadera o ramas podridas del man-
tillo se pueden poner en los la^os del cuadrado para es tabilizarlc . En-
tonces el somosuelo de la faja exterior de donde se ha quitado el man-
tillo se excava hasta una produndidad de 3 pulgadas y la tierra obtenida
se echa sobre el mantillo en el cuadrado dandole al monticulo una forna mas

0 menos convexa. El monticulo asi obtenido tiene da 12 a 16 pulgadas de

alto en el centre, de acuerdo con el mantillo que haya en el terreno.

Luego se echa un punado de semillas de cedro en el centre del monticulo

y se cubre bien con hojarasca. Las plantitas qu3 nazcan se entresacan
gradualmente hasta que solo queda la mas robusta.

Los experinentos que se llevan a cabo en Trinidad ya estan en esa
etapac La germinacion ha sido buena y hasta la fecha los brinzales estan
saludables. Eabia la posibilidad de que las lluvias fuertes destruyeran
los monticulos pero en el mes que siguio a la siembra cayeron mas de 30 pul-
gadas de lluvia y el dano fue insignificante . Parece que la hojarasca pro-
tege a los montlculos y aun varies montlculos testigos a los que no se les
echo hojarasca han sufrido poco por los efectos de la erosion. En todo
este periodo de fuertes lluvias el suelo de los montlculos se conserve en
una condicidn friable, peresa y sin anegarse en ninguna forma. Los surcos
alrededor de los montlculos, de donde se habia removido el somosuelo habian
sido lavados un poco pero el suelo asi removido se habia depositado algu-
nos pies mas aba jo en el mantillo de la ladera.

No intentamos sugerir que el metodo del monticulo aqu£ descrito sea
el unico ni aun el mejor. Solo las investigaciones ulteriores podran indicar
cual es el area mejor asi come la altura mas apropiada del monticule. Ade-
mas, puede que sea preferible fermar los montlculos poniendo todo el man-
tillo en la superficie en vez de enterrar parte de el con el somosuelo que

se excava de la faja circundante. Asi se simular£an mas los procesos natu-
rales que ocurren en el bosque, donde el contenido organico del suelo se con-

serva principalmente por la adicion de hojas, etc. a la superficie y en rae-

nor grade por la pudricion del material enterrado tal come las raioes muer-
tas. Existe el posible poligro de que al enterrar ese mantillo se impida

su desintegracidn adecuada. Otra posibilidad que merece investigacidn es la

utilizacion de monticules naturales formados por tocones o trozas en putre-
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faccion como sitios para sembrar los cedros«

Se espera que las futuras operaciones necesarias para cuidar el cedro
habrl de incluir las siguientes:

(a) Conservacion del mantillo de hojarasca etco en los mont£culos,

(b) Establecimiento de otra cosecha de arbolitos de varias especies
por regeneraci6n. natural los que, juntos con los oedros equi-
valdria a un espaciamiento inicial de 6 pies por 6 pies,

(c) El establecimiento de un subpiso denso de brinzales, arbustos

y yerbas que protejan el suelo contra los efectos de la erosi6n,

(d) Evitar la supresion del cedro por bejucos u otras especies ar-
boreaso

(e) La remocion gradual del monte de abrigo por envenamiento , cuando
sea necesario«»

(f) El aclareo o entresaca de la cosecha arborea mixta para darle
suficiente espacio al cedro para su desarrollo. Desde luego, en
ultimo tirmino, todos o casi todos los drboles dorainantes de la
nueva cosecha con excepcion del cedro serdn removidos en las
entresacas,

Aspecto Econ6mioo

La preparacion cultural del terreno para la siembra de cedros, de in-
dole tan intensiva como implica la formaci6n de monticulos del tamafio re-
querido, tiene necesariamente que ser relativamente costosa y puede solo jus-

tificarse si los rendimientos futures son tambien grandeso La formaci6n del

monte de abrigo usando a los pej-mi sionarios y carboneros resulta barata, y
de hecho, rinde casi siempre un ingreso neto apreciableo El cuidado de la
plantacion de cedro no resulta mds cos to so que la de teca o gualba (Santa
Maria) o Los gastos adicionales se cifran solo en lo que se relaciona a la

preparacion del montfculo y conservacion de la hojarasca en ll, Los ex-
perimentos que se han venido realizando en Trinidad indican que obreros
sin experiencia previa en esta clase de trabajos y sin entusiasmo aparente
pueden hacer un monticulo en una horao Es de esperarse que con mayor experien-
cia se efectuard con mds rapidez pero aun con esta lentitud inicial y con los

jornales de $lol4, los monticules costarlan a raz6n de 14/ cada uno. Por
lo tanto, la preparaci6n de 40 monticules por acre costaria $5.60, Es mis
dificil calcular el costo de la conservacion de la hojarasca en el monticulo
pero como esta operaci6n se puede hacer con material tan a mano, el gasto no
habrfi de ser excesivo. No es nada extrano encontrar en Trinidad Arboles de
cedro de 30 aflos que tengan una circunferencia de 8 pies a la altura del

pecho« Una cosecha de 40 firboles por acre de esas dimensiones, que en Tri-

nidad estan valorados en $16 cada uno, equivaldria a un valor de $640 por
acre en pie. En una cosecha tan valiosa vale la pena gastar bastante en los
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primeros aflos de su establecimiento. Ademas del ingreso final que se ob-

tiene del cedro tambien habr4 ingresos loAa tempranos de la venta del ma-
terial mixto que se obtiene en las entresacas de l.rboles intermedios y que
incluyen postes, lefia y carbon.

Bl Cedro en los Sitios de Drenaje Defioiente

Toda regla tiene su excepcion y por lo tanto es posible encontrar ce-
dros grandes que estdn oreciendo bajo condiciones de drenaje aparentemente
pobre. Ya hemos senalado este hecho y es necesario dar una explicacion so-
bre esta aparente anomalia.

Un examen detallado de cierto numero de esos sitios hizo que el au-
tor llegase a la conclusion de que originalmente , durante el periodo de ger-
minacion de la semilla y los primeros arios de crecimiento el drenaje era me-
jor del que resulto sub siguientemente debido al deterioro del medio estacio-
nal que una vez poseia buen drenaje. Existen dos ejemplos notables de este
proceso en Mt. Harris, en la Reserva Central Sange donde hay 2 cedros de 35
pies de alto y 2 pies de circunferencia que crecen robustos en una planicie
cuyo suelo es una arcilla arenisca, que se anega durante largos perlodos en
la epoca lluviosa. Estos arboles tienen solo de 5 a 6 afios, y est^n separa-
dos por una distancia de algunos pies. Es obvio que nacieron en lo alto de

un tronco viejo tirado en el suelo. El tronco ya ha desapareoido pero su

previa existencia puede deducirse de la forma de los cedros; sus tallos co-
mienzan realmente a 9 pulgadas del nivel actual del suelo y existe un ancho
espacio entre las raices que pueden verse sobre el nivel del suelo, Asi
pues, en los primeros afios de su vida estos dos cedros estaban a 9 o 12 pul-
gadas del suelo y creclan en madera en estado putrefacto y en debris lo cual
equivalia a una zona humeda pero bien drenada, De la misma raanera, muchos
de los cedros que hoy dia ocupan sitios de drenaje pobre puede que nacieran
en montones de mantillo , trozas o troncos en estado de putrefaccion que les

simaistrabaLn el drenaje apetecido, Esto indica que el cedro, una vez esta-

blecido puede tolerar condiciones en que el drenaje no es excepcionalmente
bueno. Si es este el case en realidad, entonces se podria prescindir de la

conservacion de los monticules y de la hojarasca despues de los primeros
4 o 5 anos.

Conclusion

El objetivo de esta disertacion es estimular el interns en los pro-

blemas silviculturales de Cedrela mexicana , Esta especie es tan importante,
de tanto valor y tan conocida a traves del Caribe que la busqueda de meto-
dos por los Guales se puedan establecer plantaciones sati sfactor iamente debe
tener mucha prioridad en lo que se refiere a los trabajos que emprendan los
Servicios Forestales en esa region. Es posible que la solucion de este pro-

blema est6 mds alia del alcance de los conocimientos del dasonomo y que se

necesile la labor combinada del fisiologo y del quimico de suelos durante
varies arios para llegar a la meta final. Todo el dinerc que se gaste en

investigar este secreto lo pagardn con creces las nuevas orientacione s da-

sonomicas que su solucion conlleva, Este trabajo expone la teorla avanzada

- 109 - April 1945



zada de que para lograr Ixito con cedro, el primer requisite esencial es una
relacion satisfactoria de suelo-humedad y que la mejor manera de proveerlo
es por medio de la siembra en monticulo y proteccion del brinzal con hoja-
rasca, Aunque puede ser que esta teoria no sea correcta, por lo pronto
parece cuadrar con los conocimientos actuales y se espera que los Servicioa
Forestales de la region del Caribe le den una oportunidad de prueba al m6~
todo e informen los resultados obtenidos en el Caribbean Forester,

Resumen

1, A pesar de que el cedro es una especie do r^pido crecimiento,
que produce gran numero de semillas aladas y livianas, su re-
generacion natural no es como debia esperarse. Los numerosos
intentos para formar plantacionee puras de cedro en los diver-
sos paises del Caribe han culminado en fracases rotundos,

2, En las tierras laborables al centre de la parte Sur de Trinidad
se encuentran muchos ejemplares de cedro* Su abundancia es ma-
yor en los terrenos cultivados que en el bosque natural de la

misma localidad. La gran mayoria de los cedros de las tierras
laborables se encuentran en los taludes a lo largo de las ca-
rreteras, en los bancos de drenaje artificial en las plantacio-
nes de cacao y cafia de azucar, en los cerros o lomas de las
tierras en que se practica el si sterna de conucos y cerca de las
viviendas campesinas. La caracterlstica primordial comun a

todos esos sitios es buen drenajeo

3» En los bosques naturales el cedro esti confinado casi por com-
plete a las partes m^s altas de las laderas inclinadas y a las

cimas de cerros y lomas, Aqul se repite el case de buen drenaje,
Por lo tanto debemos llegar a la conclusi6n de que el buen dre-
naje individual de los medics estacionales del cedro es esencial
para su crecimiento y que a la relativa escasez de sitios bien
drenados y disponibles en el bosque natural es que se debe la es-
casez de cedros alll^ mientras que en los terrenos laborables,
son mSi3 numerosos debido al drenaje producido por determinadas
operaciones culturales,

4, Para explicar la experiencia comun al establecer plantaciones de

cedro de que los brinzalos crecen vigorosos durante los primeros
18 a 24 meses y luego se marchitan podemos decir lo siguiente:-
Cuando se forma la plantaci6n, el somosuelOp que se ve desprovisto
del bosque que los cubrla, posee adn las condiciones adecuadas pa-
ra el desarrollo de las ralces de cedro que son en su mayoria muy
superficiales, Pero luego se inicia el deterioro del somosuelo
ocasionado por la erosion, insolacion y ausencia del bosque cuya
hojarasca y humedad produc£a el mantillo forestal. El pisoteo
de los trabajadores tambiln perjudica el somero e importante
somosuelo. La estructura migajosa se rompe y el somosuelo va
perdiendo su porosidad y se hace raenos adecuada la ramificaci6n
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de los pelos radicaleso La perdida gradual de la porosidad
va acompaflada del desarrollo de una proporcidn "baja de carbo-
no/nitrogeno y de nitrificacion excesiva. El resultado neto

es un suelo anegadizo en el que las raices del cedro se ven
periddicamente incapaci tadas de obtener suficiente oxigeno;

y el agua, aunque presente, no puede ser asimilada por la

plantao Por consiguiente, las raicillas mas finas mueren
y el arbol sufre por sequia fisioldgica y aun pierde la hoja
hasta que una reduccidn temporera de las lluvias permite que
se seque el suelo superficial lo suficiente para que renazcan
los pelos radicaleSo Al repetirse este ciclo a intervalos
que dependen de la distribucion de las lluvias, el arbol su-

fre de un estado cronico de mala salud qua culmina en su muerte.

5« Se recomienda que se siembre el cedro bajo la proteccidn de

un monte de abrigo ralo en vista de que este tambien protege
el suelo y que se siembren solo 40 ^rboles por acre en monti-
cules artificiales preparados especialmente para proporoio-
nar un drenaje adecuado a cada ejemplar de cedro, Estos mon-
ticules se preparan en Trinidad marcando un cuadrado de 5 d

6 pies en cada lado (o un circulo de area similar) y remo-

viendo el nantillo en una faja de 2 pies de ancho alrededor
del cuadrado. El mantillo que se saque de esas fajas se es-
parce por el cuadrado y el somosuelo de la faja se remueve en
una profundidad de 3 pulgadas y se esparce en el cuadrado so-

bre el mantillo, formando una super ficie algo convexa. Estos
monticules tienen de 12 a 18 pulgadas de alto segun la cantidad
de mantillo presente. En el centre de ese promontorio se siem-
bran algunas semillas o se planta un brinzalo Los monticulos
se cubren de hojarasca para impedir la erosion y para mantener
el suelo en buenas condiciones. En Trinidad, cada monticulo
cuesta aproximadamente 14/, se prepare en una hora y todos se

hacen lo mas equidistante posible a traves de la plantacidn,
evadiendo las areas mal drenadas, Desde luego, oxisten otros
metodos y quizes mejores para hacer los promontorios y tal vez
se puedan usar extensamente los monticulos naturales que for-
man los troncos o trozas en putrefaccidno

Las referencias que se citan en el trabajo aparecen al pie de la

primera pagina del original en ingles

o

Resume

1. Le cedrel ou acajou amer, Cedrela mexicana. est une essence ^

accroissement rapide et qui produit une grande quantite de

semences leg^res et ailees mais on ne peut pas obtenir sa re-
generation naturelle au degre souhaitable , Tous les nombrexix

essais faits pour etablir des peuplements purs de cette essen-
ce dans les divers pays de I'Arohipel Cara'ibe n'ont trouve que
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1 'insucces.

2. On trouve un bon nombre de cedreles parmi les cultures dans
les secteurs centraux au Sud de I'lle de Trinidad, Ils sont
beaucoup plus nombreux dans les terrains cultives que dans
les for^ts naturelles dans la itiSme localite. Dans les terra-
ins cultivis ils se trouvent principalement et presque seule-
ment pres des bancs de drainage le long des chemins , dans les
bancs artificiellement draines des cacaoyeres et des planta-
tions de Cannes \ sUcre , dans les soiranets et collines a pen-
te rapidOj parmi les terrains dedies a 1 'agriculture nomadi-
que ou changeant et autour des maisons champ^res. La carac-
teristique saillante et commune k tous ces endroits est un
bon drainage.

3. Dans la for^t naturelle les cedreles y sont confinees comple-
teraent aux cimes des coteaux et des collines \ pente rapide.
On y trouve aussi un drainage excellent. Alors , il saut aux
yeux que les conditions de bon drainage du site ou habitat
individuel du cedrel est essentiel pour une croissance satis-
faisante et 1 'absence relatire de sites avec drainage appro-
pprie dans les for^ts naturelles y est la cause de la rarete
des cedreles forestieres, tandis que la presence de beaucoup
de sites bien draines dans les terrains cultives, a cause des
operations culturelles, y est responsable des peuplem.ents de

cedrele

.

4. Les experiences communes aux forestiers qui ont travaille avec
le repeuplement du cedrel montrent que les arbres croissent
robustes pendant lea premiers 18 jusqu'a 24 mois et depuis ce

temps la ils commencent a mourir. Cela peut-'^tre clarifie
oomme suit} A I'Spoque de la formation du boisement, la cou-

che superieuro du sol qui vennait d'etre dopourvue de la for^t
que jadHLs I'on couvrait est dans une bonne condition pour le

developpement des racines tres superficielles du cedrel, Ce-
pendant, un peu plus tard commence la deterioration du sol a

cause de 1 'erosion, 1 'insolation et 1 'eloignement du bois qui

6tait le source de la litiere. Le parcours des ouvriers qui
solgnent les peuplements fait tort aussi au sol , si important
et superficiel. La structure mietteuse se delabre et la couche
superieure du sol devienne de moins en moins poreuse et ainsi
de moins en moins appropriee pour la ramification des polls
absorbants. La diminution en porosite est aocompagnee d'une
proportion de carbone/nitrogene assez basse et d'une nitrifi-
cation excessive. Le resultat net est la production d'un sol

facilement stagne et dans lequel les racines du cedrel plrio-
diquement ne peurent pas obtenir I'oxygene necessaire et ou
I'eau, bien que presente, n'est pas completement assimilable,
Cela cause la mort des polls absorbants et I'arbre souffre
d'une secheresse physiologique

,
perdant les feuilles jusqu'a
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ce qu'une reduction passagere de la precipitation seche la

couche superieure du sol et en permettant le redeveloppement

des poils absorbants. Coinme ce cycle se repute ^ intervalles

qui dependent de la distribution des pluies, I'arbre souffre

d'une maladie chronique qui culmine avec sa mort.

5, On recoHunande la plantation du cedrel sous une for^ d'abri

car elle protege le sol. Aussi , on doit planter seulement 40

arbres dans chaque acre et sur des tas ou terras ses de terre

artif iciellement preparees pour assurer un drainage convenable.

A Trinidad on avait prepare les tas en designant -un carre de

5 ou 6 pieds dans chaque cote (ou un cercle avec la m§me

aire); puis on enlev^ la liti^re dans une bande de 2 pieds d©

largeur autour du carre. Apr^s avoir repandu la litiere sur

le carre on creuse le sol d© la bande depourvue de litiere jus-

q\A une profondeur de 3 pouces en le repandant dans le carre,

sur la litiere. Le tas ainsi fait aura une superficie un peu

convex© et une hauteur de 12 a 18 pouces, selon la quantite de

litiere disponible. Puis on place les semences ou plante les

semis en haut du tas. On ameuble le tas avec des feuilles mort-

es pour emp'§cher 1 'erosion et pour conserver les bonnes con-

ditions du sol, Chaque terras se est fait pendant une heure et

coute 14)^ a Trinidad. On doit les faire a la m^e distance

plus ou moins , en evitant les sites mal draines. II y en a

peut-^tre d'autres et meilleures methodes pour faire les tas

et aussi peut-on utiliser les tas naturels formes par les

troncs et billes pourrissants.

Conclusion

L'objet de ce travail-ci est de faire ressortir I'inter^t pour
les problemes sylvicoles de Cedrela mexicana . Cette essence est tene-
ment importante et appreciee et est si distribuee a travers 1 'Archipel
Cara'ibe que les efforts a faire pour resoudre les problemes de sa re-
generation occupent une haute prior ite parmi les travaux des Services
Forestiers de la region Cara'ibe. II est possible que pour surmonter ces

difficultes on ait besoin des jointes recherches d'un specialist© ©n
physiologie des plantes et d'un chimiste du sol pendant plusieurs annlea
oar peut-^re 1 'education generale d'un forestier n'en est pas suffisan-
te. L' argent employe dans ces recherches vaut la peine a cause des nou-
velles possibilites offertes par 1 'heureuse regeneration du cedrel. La
theorie a laquelle on avait abouti peut se resumer comme suit* Pour
atteindre le succes avec le cedrel la chose plus importante c'est un
rapport sol-humidite sati sfaisemt fourni par un bon drainage et par la
conservation d'un sol poreux pendant les premieres annees du developpe-
ment d© I'arbre. Bien que cette theorie eventuellement puisse ^tre in-
correcte, jusqu'a present elle est en accord avec les faits deja connus.
L'auteur constate que les Services Forestiers dans la region Caraib©
doivent au moins essayer la methode ici decrite et publier leur resul-
tats dans le Caribbean Forester.
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EL OUIHQ VUELVa AL HOGAR

Fue necessrio una guerra mundial y que el Japon envadiera si Pacffioo
bur pare que el quino volviese a reinar sobre las altas cuinbres andinas.
El interes de America sn la planta est^ deinostrado por la enorme publicidad
dade a la cinchona. Entre los diversos articulos de los que extrafmos estas
notas est^n: "Pearl Harbor Sent Quinine Home" por V/. C. Davis; "La i<iuina y
sus Descubridores", por el ilno. Leon y "Hunting Cinchona in the Peruvian Andes",
por V/. H. Hodge.

La leyenda que rodea su descubrimiento, su rap to y aclimatacioa en el
Oriente y su regreso al Wuevo l.iundo es unico. El nonbre cientifico se origi-
no del hecho de que la Condesa de Cinchon, esposa del Virrey del Peru, fue la

primera persona en cururse de la malaria con eata planta, l.Ias tarde La Con-
damine y Jussieu la estudiaron en Lo.ja, Ecuador, su prirner centre de extrac-
ci6n. Jose Celestino i.iutis, el colebre botanico, estudid los quinos de la

Nueva Granada (Colombia) y los did a oonocer en numerosas publicaciones . De-
bido en parte a la divulgacion hecha por Mutis, las potencias europeas se

interesaron y encontramos entre otros al ingles Charles Ledjrer en 1859 recolec-
tando senillas en los Andes del Peru y Bolivia las que secretamente hizo lle-

gar a Inglaterra. Clements R. Ilarham recibid el encnrgo de llevar plantas y
semillas desde los Andes a la India britanica lo que finalmente logrd con exi-
to. Kasskarl introdujo plantas on Java en 1859.

Los afios sucesivos fueron de prolijos ouidados y experimentacion. Los

cientificos holandeses c ingleses pudieron aclimatarla en las Indias Orienta-
les, las que se convirtieron en productoras casi exclusivas.

El ataque a Pearl Harbor motivo el retorno de la cinchona a Aiaerica.

El material de propagacidn de las Indias Orientales y de las Filipinas era condu

do a Australia y de alli por avidn hasta los Estados Unidos donde la senilla

era cuidada con esmero para luego distribuir las plantas por Centre y Sur

America.

Los especialistas est^n explorando los bosques desde Colombia hasta

Bolivia y la oxplotaci(5n»del quino silvestre o casoarilla se ha realizado

con ritmo acelerado. Las pocas plantaciones anteriormente establecidas en

Centre y Sur America, muchas de las cuales habian sido abandonadas, han sido

puestas bajo cultivo intense.

La "Vuelta al hogar" es una bella realidad aunque el futuro todftvia

no puede profetizarse . Los aiios subsiguientes ser^n de paciente labor oien-

tifica. El Departamento de Agriculture de los Estados Unidos ha asumido la dire

cion tecnica y los otros paises americanos est^n colaborando energicamente

para que el quino se qUede en su legftimo hogar.
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TREES FOR ROADSIDE PLANTING IN PUERTO RICO

George N. Vfolcott, Entomologist
Agricultural Experiment Station

Rio Piedras, Puerto Rico

"No country can afford to be ugly or to neglect the comfort, both
physical and mental, of its ovra or a visiting people. The roads of the
island (of Puerto Rico), particularly those through the lowland country, are
usually hot and unattractive for lack of proper shade. There are some

notable exceptions to this, but their occurrence serves rather to heighten
the discomfort after they are passed. Such a one is the avenue of

flamboydn bordering the military road between Caguas and Cayey. The kind
of tree is of nearly as much importance as the fact that there are trees at
all. Thus the almdcigo and the jobo , to mention two of the most common,
have little to recommend them for roadside planting

,
except their ease of

propagation and rapidity of growth. In the open country, trees that are
tall and carry their branches high on a straight, clean trunk offer little
obstruction to the view or the circulation of air, yet they protect the
roadway during the midday hours from the beating sun, and relieve the

monotony of cultivated fields and pastures," This quotation from L. S.

Murphy's "Forests of Porto Rico", Bull, 354, UaS, Dept» Agr,
,
Washington,

D. C, 1916, raises a point that has never been settled; the really satis-
factory tree, or trees, for tropical roadside planting.

The experience in Puerto Rico has been peculiarly unfortunate because
everj'' tree specifically selected for planting appears to have some outstand-
ingly objectionable feature, in most cases of an entomological character.
One of the earliest directed attempts at roadside planting v/as of the m^aga,

Montezuma spe cie sis sima
,
along the main road from Isabela to Aguadilla.

The maga naturally groves well in this region, where it is in fact endemic.
Altho its leaves are attacked by several insects which do not occur outside
of Puerto Rico

,
notably the caterpillars of the moth Gonitis (Anonis) prae-

rupta Moschler, the damage caused by these is negligible. The maga is of

the family Malvaceae, and unfortunately its fruits and seeds serve as alter-
nate hosts for an introduced pest, the pink bollworm of cotton, Pectinophora
gossypiella Saunders, which sometimes becomes quite abundant in them im-

mediately after the cotton crop has been harvested. Sea Island cotton is an
important crop in the Isabela region, and as this region is generally free
of v/ild cotton, the presence of maga trees here along the roadside prevent-
ed the clean-up of alternate hosts of pink bollworm from being more than
partially successful. Naturally, the planting of maga was criticized se-

verely as having been detrimental to agriculture, altho in every other
respect the tree seemed especially desirable.

Fruit flies of the genus Anastrepha had long been known to attack the
fruits of the jobo, Spondias m.ombin (= lutea) . in Puerto Rico, and, to a

rather limited extent, those of the mango, Mangifera indica . The peons just
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naturally cut down the mango trees which had fruit infested with maggots,
and as a consequence, most of the local mango trees had sound fruit. From
the very beginning of grapefruit production in Puerto Rico, the demand of
northern markets was for the earliest fruit, and practically all fruit was
picked as soon as it could possibly be considered ripe enough to ship. Ttie

first effect of competition with the more recently developed grapefruit
industry in the lower Rio Grande valley of south Texas was that this insist-
ent demand for early fruit from Puerto Rico failed to develop, and growers
dissatisfied with prices commenced leaving their fruit on the trees as long
as possible, in the vain hope that prices would improve at the end of the
season. Such dead ripe fruit proved to be susceptible to fruit fly infesta-
tion, and the careful studies of Mr. Francisco Sein indicated that two dis-
tinct species of Anastropha occurred in Puerto Rico; the one attacking jobo
and mango, which he named mombinpraeoptans . and another closely resembling
it but with very different habits, A. suspensa Loew . which normally attacked
the fruits of psidium guajava, the husks of the almendra, ferminalia oatapp^
and some less common native fruits, and finally tree-ripened grapefruit. Hie

remembrance of the Mediterranean fruit fly invasion and clean-up in Florida
was still too recent in the United States for the potential of fancied threat

of fruit fly maggots in Puerto Rican grapefruit to be ignored. Immediately
all the guava bushes in the pastures near grapefruit groves, and all the
almendra trees along the roads near grapefruit groves were eliminated. No

one had previously imagined that the almendra was anything but a mildly
desirable tree, erect and rapid growing, easily pruned to branch far above
traffic and giving a dense shade underneath. But aa soon as its role in
harboring the fruit fly attacking grapefruit became clearly established, all
these trees had to be cut. The crisis has passed by now. No Puerto Rican
grapefruit is being exported, and the almendra trees remaining are no longer
molested.

Plant introduction enthusiasts are always certain that plants and
trees brought in from sonevixere else are ever so much more desirable than
those native to the country. Very shortly after the discovery of Puerto
Rico by Columbus

,
many kinds of plants and trees were introduced and some

became so firmly established that it is often difficult to prove now that
they wore not always here. But within much more recent times, the foresters
have attempted to introduce trees, especially those of most rapid growth,
some of which have found in Puerto Rico a most difficult environment. Where
now are the California pepper trees, Schinus moile , of which so many were
planted thirty years ago on the South Coast? The Australian silk oak,
Greyillea robusta proved to be very susceptible to attack by the pustule
scale, Asterolecanium pustulans Cockerell , so much so indeed that at the
present time only a few of them have survived. A more recent introduction,
Sciacassia siamea , is equally susceptible, but displays such vigor that
watershoots often spring up from the base of a dead trunk killed by the mass
attack of the scale. Such trees are a menace to all the other kinds of
trees that can serve as host of this scale to a lesser extent, for they
maintain a constant focus of infection as long as they are allowed to exist.

The large and profuse purple blossoms of flor de la reina
,
Lagerstro-

emia speciosa ^ are almost tiie only reason for planting this tree, and they
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certainly do make a wonderful display when the trees are in blossom. Un-

fortunately, it is almost invariably heavily infested v/ith scale insects,

notably Coccus viridis Greene, whicii are attended by ants eager to collect

the honey dev/ i^ioh the coccids secrete. The surplus honey dew, falling on

leaves and twigs, is a preferred medium for the growth of a black sooty mold

a fungus non-injurious in itself, but a serious detriment to the beauty of

the tree. This coating of black soot sticks to the leaves until they fall,

and a fresh layer soon appears on new leaves almost as soon as they are

formed. The flor de la reina and the flamboydn flower at the same time in

the summer, and, if adjacent, produce a violent and most painful clash of

vivid colors.

The African cloth bark tree, Ficus nekbuda
,
extensively planted in

Munoz Rivera Park, brought its own special pest, a wax scale, Ceroplastes
denudatus Cockerell , found on no other host in Puerto Rico. Its presence
and the honey dew excretions which it secretes keep the leaves of these

trees constantly covered with a layer of black sooty mold, greatly detract-
ing from their appearance as ornamentals.

The tender leaves of the common cosmopolitan laurel de la India,
Ficus nitida, are host to a specific thrips, Gynaikothrips ficorum Marchal

,

rAiich becomes so abundant during long spells of dry weather that every new
loaf becomes curled and crumpled, and so shriveled that they soon fall off*

The adult thrips are little, long, black insects, which do not bite and are
not actively injurious to people, but it is hardly pleasant to have them
crawling over one, and they are a decided nuisance. The older leaves of
Ficus nitida are also infested by several kinds of scale insects, but their
attack is rarely sufficiently severe to cause noticeable defoliation, except
in the case of the very striking white wedding-cake scale, Icerya montserra-
tensis Riley & Howard, which at times in the past has been very abundant on
the twigs and branches of these trees in the plazas at Gaguas and Manati,

The very abundant little figs of the jaguey, Ficus laevigata , furnish
a welcome food for birds, and its fig cross-pollination insects; Blastophaga
insularis Ashmead, Secundeisenia mexicana Ashmead, Idarnes carmae Walker and
Colyostichus longicaudatus Mayr , are normally so busy with their specific
activities as to bother nobody. In Puerto Rico, hov/ever, some large jagueyes
are heavily infested with the hormiguilla, Myrmelachista ramulorum Wheeler,
so that twigs and branches are constantly falling off, and older trees also
seem to be favorites of the wasp , Polistes major PB and Polistes crinitus
Felton, in which to build their paper nests, and as such are a menace to
people resting beneath them. This is a minor point of course, but you may
not feel that way after having been stung by a wasp.

The flamboy^n, Delonix (Poinciana) regia, which makes such a brave
showing of bright flov/ers in the summer- time , when the number of tourists to
admire it is negligible, and is largely or totally devoid of foliage during
so much of the year when its shade might be welcome, is a favored host of
the common nigger-head nest termite, or "come jen" , Nasutitermes costalis
Holmgren. If one starts to count the tunnels on the flamboyans along any
highway, he soon becomes convinced that only an exceptional tree is uninfested,
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and most of them have the nests or "comejeneras" as -well. Indeed, nests

and tunnels are so typical of flamboydn, that artificial nests and tunnels of

concrete, painted black, were added to his product for authenticity by one

manufacturer of imitation rustic garden furniture and arbors , made out of

concrete. Periodically, the camineros are urged to destroy all Hie comejen

nests on the trees along their section of road, but since nobody bothers with

those on trees not on the road, it is a losing campaign in which the termites

alTiays win eventually. Flamboydn trees are sometimes almost completely

defoliated for miles along a road by outbreaks of a grey looper , or "agri-

mensor"
,
^lelipotis acontioides Guen6e, which often occurs in such numbers

that hundreds of hungry caterpillars crav/1 over everything in the neighbor-

hood in search for food after all the flamboydn leaves have been devoured.

The landlord of a house shaded by these trees reported that his tenants

moved out when the caterpillars started coming in, and he was unable to

secure new tenants, all being repelled by the starving creatures.

Island-wide outbreaks of the leaf-webbing, or "pega-pega" cater-

pillars Pyrausta cerata F. , on pendula
,
Citharexylon frutlcosum. destroy-

ing all the leaves on all the trees at the same time, as observed from Isa-

bela and Cabo Rojo to Patillas and Yabucoa in 1937, and again in 1940,

eliminate pendula from consideration regardless of its other characteris-

tics.

If the young sapling of roble, Tabebuia pallida, can reach a

reasonable height before being attacked by the caterpillars of the twig
borers , Pseudohemiceras krugii Moschler or Pachymorphus subductellus
Moschler, it is generally tough enough to outgrow attacks on the leaves by
the caterpillars of Hyblaea puera Cramer and Mesocondyla ooncordalis Hiibnerj

and mass infestations of the leafhopper Protalebra tabebuiae Dozier, so that
eventually it becomes a straight, erect tree. Later attack by these twig-
borers, and by witches-broom disease, on lateral t^igs and branches only
makes the foliage more dense, and they may then be considered beneficial to
that extent. On the larger roble trees, the brief burst of flowers, last-
ing but a day, is singularly beautiful against a spring sky, and if these
trees were used for mass roadside planting would be as impressive as that
of the famous Japanese cherry blossoms in Washington, or any apple or pear
orchard in the States.

The preceeding discussion is admittedly not of the economic factors
that determine the value of trees for forest planting, but the points
mentioned, from the standpoint of the people affected, are vital in deter-
mining the desirability of trees growing near their homes or along roads.
It may well be asked, are there no trees which are not attacked by insects?
The common cupey or strangler fig, called "Scotch lawyer" in Trinidad,
Clusea rosea , has such a milky, sticky juice that no insect attacks it, but
this is really not much of a tree. The endemic mago , Hernandia sonora

,

which normally grows at sea level in the Luquillo region, has no insect pests
either native or introduced. Some individual trees at least, grow very
rapidly, straight and erect, with beautiful heart-shaped leaves, and begin
producing their quaint but useless fruit {called "jack in-the-box" in Barba-
dos) when only a few years old. The wood is light and fragile, and dead
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branches break off at a touch, but the larger trees becone majestic as they
mature, and are ideal for the roadside when they have reached considerable
sizoo

The large leaves of the mago, constantly being shed, are a decided
nuisance, as indeed are those of most other trees. In this respect, the

mamey, Mammea americana, is almost an evergreen, and has other advantages

such as comparative freedom from insect pests, as well as a straight habit
of growth and a dense mass of foliage giving perfect shade <> The mamey must
be p]a nted as seed where it is to grow, however, and when young its growth
is discouragingly slow, while very old trees tend to die out at the top and

develop hollow trunks.

Like the mamey, the maria, Callophyllum calaba, has evergreen leaves,
somewhat smaller and often curiously wrinkled by infestations of a blister
mite on their under surface, but it has almost no insect pests or other
undesirable characteristics o The algarrobo, Hymenaea courbaril y is also

practically devoid of insect pests, and makes a singularly noble and impressive

tree as it approaches maturity''. Its heartwood is even more resistant to the

attacks of the polilla, Cryptotermes breyip V^alker, than is mahogany, and is

so hard that it was originally used for the making of rollers of the first

cane mills. The quenepa, Melicocca bijuga, is also almost entirely devoid of

insect pests, and is the more especially desirable because of the dense shade

that it affords in dry regions, sometimes the only spot of green when every-

thing else is withered and brown. One other tree common to both the wet and the

dry sections of the Island is the mooa, Andira inermis, but is subject to attack
by a great variety'- of insect pests o The shady road east from Ponce towards
Santa Isabel is largely lined by a mingling of moca and quenepa,, a most grateful
refuge after passing miles of lesser trees, cane fields and salt marshes o All

of the trees mentioned grow v/ell at or near sea-levolj for the roads in the

mountains an even greater number of native trees might be suggested with every
desirable requirement for roadside planting.

Despite the number of possibly desirable trees actually available,
no general agreement has been reached as to those to be adopted for road-=

side planting. Because the experience in Puerto Rico has been in fact so

disappointing, it may be well to consider practices in other tropical American
countries. For formal planting, as on plazas, the laurel de la India, Ficus

nitida , is an almost universal favorite, despite the fact that in South America
it is attacked by great hairy black caterpillars that have frightened the small
charges of many a nursemaid. In many Brasilian cities, mangoes are planted
in solid unbroken rovyrs, and pruned high so that their branches do not interfere

with traffic, Tlie most obvious objection to mangoes in the cities and towns

of Puerto Rico, and along roadways, is that boys attempting to knock down

the fruit are absolutely deaf to the warning horns of passing cars. This is

merely because mangoes are so scarce that the fruit becomes a rarity. If

enough of them were present, there would be fruit enough for everybody, and

nobody would be so keen about getting it as to be a traffic problem. The

city of Belem in Brasil is as large as any in Puerto Rico, and mangoes have

been planted so universally along its streets that mango fruits have no
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its streets that mango fruits have no marketable value. Of course the rot-
ten fruit is a nuisance on the sidewalks , and the leares are so large and
keep dropping so constantly that they must be swept up erery day (Fig, 1) ,

but otherr/ise the mango appears to hare few disadvantages. The leaf-cutting
or parasol ant ^ Atta sexdena L. , sometimes carries away all the leaves of
one mango tree overnight, but this is a continental ant which does not exist
in Puerto Rico. Mango trees in Brazil are host to a very persistent and
common mistletoe, which is really a serious pest, but as the trees in the
business section of town are als© used as a support for orchids brought from
the jungles, apparently the mangoes have sufficient vigor to withstand all
these drains on their vitality, for not a single dead one is to be seen, nor
a gap where one has been removed.

The city of Paramaribo, Dutch Guiana, has planted the small-leaved
mahogany, Swietenia mahagoni . along most of its streets, and this seems to
be an almost perfect answer to the problem (Fig. 3). The only real objection
to mahogany is its slow growth, but the Dutch moved in hundreds of years
ago and apparently expect to be there forever, thus slowness of growth is

only a temporary disadvantage. Some of the older trees had low, large branches,
but the younger trees have been pruned earlier so that their croT/ns are high
above traffic (Fig. 2), They make a high canopy of filtered shadow under
which even the most dignified Dutchman can comfortably ride a bicycle to his
office. And, best of all, the mature trees are a source of future income

which seems as assured as anything can be in a changing world.

(Traduccion del articulo anterior)

ARBOLBS PARA LAS CAIIRETERAS DE PUERTO RICO

"Ningun pais debe arriesgarse a que se entronice en su suelo la feal-
dad ni tampoco debe descuidar el bienestar fisico y mental de sus habitantes
o de los viajeros que lo visiten. Via jar por las carreteras, especialmente las

de las costas de la isla (de Puerto Rico) , es desagradable y caluroso por la
falta de sombra. Las notables excepciones a esta situaoion hacen resaltar
m&B la incomodidad luego que de las sombreadas se pasa a las otras. Una de

estas excepciones es la avenida de flamboyanes alineados a la orilla de la
carretera militar entre Caguas y Cayey. La clase de £rbol es casi tan impor-
tante como su presencia. Asi, el almacigo y el jobo, para mencionar dos de

los mis comunes , con excepcion de su ficil raul tiplicacion y rdpido crecimien-
to tienen poco que los recomiendo como drboles para sombrear carreteras. k
oampo abierto , los irboles de elevada estatura, que ramifican alto, de tron-
co erecto y limpio, no obstruyen la contemplacion del paisaje ni la circula-
cion de aire y ademds protegen la carretera al medio dia de los candentes
rayos del sol y rompen el monotone panorama de campos cultivados y pastes.'*

La cita anterior, que esti tomada de "Forests of Puerto Rico", de L. S. Murphy,
Bull. #354, U, S. Dept. Agr. Washington, D.C.

, 1916, suscita la discusion
de ese asunto que nunca ha si do resueltoj :. Cn&l es el irbol o los drboles
verdaderamente satisfactorios para las carreteras en regiones tropicales?
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Pig, Sweeping up debris under mangoes, Bel4n, Pard,
Brazil.

Fig. 2,— Old mahogeuiy trees, pruned high, Paramaribo,
Dutch Guiana.
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La experiencia adquirida en Puerto Rico ha sido peculiarmente desa-
fortunada porque cada uno de los arboles especificamente seleccionados parece
tener alg;una caracteristica sobresaliente no deseable, que en la mayoria de
los casos es de naturaleza entomologica. Uno de los primeros intentos direo-
tos de seleccionar arboles para las carreteras fue la siembra de maga, Monte-
zuma speciosissiiaa . a lo largo de la carretera principal de Isabela a Aguadilla.
La maga crece bien en esa region de donde es endemica y aunque varies insectos
propios de Puerto Rico atacan sus hojas, especialmente las orugas de la ale-
villa. Gonitis (Anomis) praerupta Moschler, el dano causado es insignificante

«

Pertenece la maga a la familia de las malv^ceas, y desgraciadamente sus frutos

y semillas sirven de planta hospedera intermediaria de una plaga de origen
exoticoj la oruga rosada del algoddn^ Pectinophora gossypiella Saunders, a veces
en abundancia inmediatamente despues que el algodon ha sido oosechado. El al-
goddn Sea Island es un cultivo iraportante en la region de Isabela y como alli
por lo general no hay algodon silvestre, las magas de la carretera limitan el

exito de las labores enoaminadas a eliminar las plantas donde se refugia la

plaga entre cosechas de algodon. Naturalmente , la siembra de magas en la ca-
rretera fue duramente censurada por el perjuicio que causaba a la agricultura,
aunque desde cualquier otro punto de vista esos arboles parecian ser especial-
mente deseables.

Desde hace mucho tierapo, se sabia que en Puerto Rico las larvas de

moscas del geuero Anas trepha atacaban las frutas del jobo, Spondias mombin
(= lutea) y ademas las del mango, Mangifera indioa aunque en muy poca abundancia,

Los peones meramente por inclinaclon natural tumban los mangos cuyas frutas se

agusanan, y como consecuencia, la mayor parte de los arboles locales de mango

producen fruta libra de gusanos. Desde que se empezo a estableoer el cultivo

de la toronja en Puerto Rico, la deraanda en los mercados norteamericanos fue

por la fruta mas temprana y por lo tanto, casi toda la de la isla se reoogia

de los arboles tan pronto como su desarrollo permitia embarcarla. El primer

efecto de la competencia con la industria de la toronja desarrollada despues

que en Puerto Rico en la parte sur del valle del Rio Grande de Tejas, fue que

disminiyd la demanda de fruta temprana puertorriquena y los sgrioultores de

Puerto Rico, disgustados con los preoios bajos, empezaron a dejar las toronjas

sin cosechar en los arboles en la vana esperanza de que mejoraran los precios

al fin de la estacidn. Las toronjas maduras dejadas en el arbol resultaron

ser susceptibles a los gusanos de las moscas Anas trepha

.

Un cuidadoso estudio

de dichas moscas llevado a cabo por el Sr. Francisco Sein, deraostrd que en

Puerto Rico hay dos espeoies: una que ataca jobos y mangos, y a la cual did

©1 nombre de mombinpraeoptans , y otra muy parecida pero de diferentos cos-

tumbres, A. suspensa Loev/ que normalmente ataca las frutas de Fsidium guajava,

la corteza de la fruta de la almendra, Terminalia catappa y otras frutas in-

dxgenas menos abundantes, y finalmente toronjas maduras en el arbol. El

recuordo de la invasion de la Florida por la mosca del Mediterraneo y la

campafia para erradicarla era todavia demasiado reciente en los Estados Unidos

de Norteamerica para que pasara desapercibido el peligro real o aparente de

los gusanos de Anas trepha en las toronjas que de Puerto Rico podian exportarse

a aquel pais. Inmediatamente se prooodid a tumbar los guayabos en los pastos

V los almendros en las carreteras carcanos a los toronjales, Nadie se habia

imaginado antes que el almendro fuera otra cosa que un arbol medianamente deseabl
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Fig. 3.— Bie narrow-leaved mahogany, Swietenia
mahagoni

.
on a business residential sireet in Pa-
ramaribo, Dutoh Guiana.
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erecto y de rApido cr^cimiento que por medio de la poda, fdcilmente po-
dia hacerse ramifioar inuy por encima del trdnsito y proporoionar densa
sombra, Pero tan pronto como se coraprobo claramente que albergaba la
mosca cuyos gusanos atacaban las toronjas , hab£a que tumbarlos todos. Ya
la crisis ha pasado , no se exporta toronja de Puerto Rico y los almen-
droB que quedan se han dejado en pas.

Los que se entusiasman importando plantas y ^rboles exoticos estan
siempre seguros de que lo que importan es aun mds deseable que lo native del
pais en cuestion. Poco despues del descubrimiento de Puerto Rico los coloni-
sadores espafioles trajeron a la isla muchas clases de plantas y arboles de
los cuales algunos eoharon tales raices que ahora se hace diflcil probar su

origan extrano. Pero en epocas mucho m^s recientes , los dasonomos han inten-
tado aclixnatar arboles, especialmente los de m&s r&pido crecimiento

,
algunos

de los cuales han encontrado en Puerto Rico un ambiente sumaraente adverse.
^Donde estan hoy los pimenteros de California, Sphinus molle . de los cuales
tantos se sembraron hace treinta anos en la costa sur de Puerto Rico? El
roble plateado de Australia, Grevillea robusta resulto ser tan susceptible a
la queresa de pustula, Asterolecanium pustulans Cockerell, que muy pocos hsui

sobrevivido. La Sciacassia siamea . importada m&s recientemente es igualmen-
te susceptible a la queresa de pustula; pero su vigor se sobrepone al dano

viendose a veces retonar los tocones de Arboles aniquilados por la queresa.

Esos Arboles vigorosos son una amenaza para las demds plantas hospi talarias
susceptibles de ataque

,
puesto que constituyen focos constantes de infecoion

mientras se les permita existir.

Las floras grandes y abundantes de la reina de los flores, Lagerstroe-
mia speciosa, son casi la unioa razon por la cual se siombra ese ^rbol y cons-
tituyen ciertamente un maravilloso espectdculo. Desgraciadamente , casi siem-
pre los atacan las queresas, en particular Coccus viridis Greene, acompanadas
de hormigas que acuden a recoger las secreciones dulces de estos coccidos.
Lo que las hormigas no recogen sobre ramas y hojas sirve para que se desarro-
lle un hongo que no causa dafio pero menoscaba la spariencia de las plantas al
mancharlas de negro. El hongo se adhiere al foliaje hasta que se desprenden
las hojas del drbol y se forma sobre las hojas nuevas tan pronto brotan. La
flor de la raina y al flamboydn florecen al mismo tiempo en el verano y si

contiguos producen un violanto contraste de vividos colores.

Bl Ficus nekbuda africano extensamente seiiibrado en el parque Munoz
Rivera, trajo consigo al importarse, su plaga propia especial, una queresa
cerosa, Ceroplastes denudatus Cockerell, que no se encuentra en ninguna otra
planta en Puerto Rico. Su presencia y el licor dulce que segrega mantiene
las hojas constanteraente cubiertas del hongo negruzco, reduciendo grande-
mente su valor ornamental.

Las hojas tiernas del cosmopolita laurel de la India, Ficus nitida
,

son atacadas por un trips especifico, Gynaikothrips ficorum Marchal
,
que lle-

ga a abundar tanto en epocas largas de sequla que toda hoja tierna se enros-
ca

,
arruga y ancoje, desprendiendose. Los trips en su estado adulto son

insectos pequenos, alargados y negros que no pican ni activamente incomodan

a la gente; pero no es muy agradable que digamos sentirlos corretedndonos por
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el cuerpo y no cabe duda que son una molestia. Las hojas mas viejas del

Ficus rdtida son ataoadas por varios tipos de queresas, pero casi nunca hasta

el extremo de causar su desprendimiento en abundancia, excepto en el caso de

la queresa blanca "bizcocho de bodas"
,
Icerya montserratensis Riley & Howard,

que en ccasiones pasadas, ha llegado a ser muy abundante en ias ramas y ra-

mitas de esos arboles en las plazas de Caguas y Manati

,

Las frutitas que en gran abundancia produce el jaguey, Ficus laevigata
,

son gratas a los pdjaros y los insectos que las polinizan; Blastophaga insula-

ris Ashmead, Secundeisenia mexicana Ashmead, Idarnes carmae Walker y Golyos-
tichus longicaudatus Mayr, estdn normalmente tan ocupados con sus actividades
especificas que no molestan a nadie. Sin embargo, en Puerto Rico, la hormi-
guilla, Myrmelachista ramulorum Wheeler, suele infestar abundantemente algunos
de los jagueyes" mds grandes ocasionemdo un constante desprendimiento de ramas

y ramitas. Los jagueyes mas viejos parecen ser preferidos por las avispas
Polistes major PB y Polistes crinitus Felton donde fabrican sus avisperos, lo

cual los convierte en amenaza para quienes pretendan descansar bajo su sorabra.

Esto parece trivial por supuesto, pero puede ganar en importancia despues
de haber sido picado por una avispa.

El flamboy^.n Delonix (Poinciana) regia
,
que tan excelente despliegue

de brillantes flores ofrece en el verano , cuando hay tan pocos turistas para
apreciarlo, carece de folia je parcial o totalmente durante gran parte del ano
cuando tanto se necesita su sombra. El flamboyan es una planta hospitalaria
favorita del comejen Nasutitermes costalis Holmgren, que forma comejeneras
semejantes a cabezas de negro. Si uno , al pasar por las carreteras se dedica
a contar los caminitos del comejen. se convencer^ de que es excepcional el

flamboyan que no los tiene y que casi todos tienen ademis de caminitos, tambien
los "panes" o comejeneras. En verdad, son tan caracteri sticos del flamboyan
que al fabricar emparrados y muebles rusticos de concrete para jardines, un
fabricante en Puerto Rico, para darle mayor parecido con los de madera riistica,

les ponia "panes" y caminitos de comejen pintados de negro. Periodicamente
se urge de los camineros la destruccion del comejen en los arboles de su

jurisdiccion, pero como nadie se molesta en destruir el que puedan tener
los arboles que no estan a orillas de la carretera, es guerra perdida en
la cual el comejen siempre gana. Algunas veces, en trayectos de muchos kilo-
metres, los flamboyanes son despojados casi completamente de hojas por la
oruga agrimensora gris, Melipotis acontioides Guenee que luego se desparra-
m.an hambrientas por todas partes. El duefio de una casa de alquiler sorabrea-

da por flamboyanes informa que los inquilinos se mudaron huyendo y que no
pudo conseguir luego quien la alquilara porque a todos espantaban y ahuyenta-
ban las orugas.

La pendula, Citharoxylon fruticosum , sufre los ataques de un "pega-
pega"; la oruga pA^rausta cerata F.

,
que devora todas las hojas como ha suce-

dido de Isabeia y Cabo Rojo a Patillas y Yabucoa en 1937 y de nuevo en 1940.
Esto hace desechar la pendula sin que puedan tomarse en cuenta otras buenas
caracteri sticas.

Si un roble , Tabebuia pallida logra alcanzar sufioiente tamaiio sin
ser atacado por las orugas Pseudonemiceras krugii Moschler o Pachviaorphus
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subduotellus Moschler . se habr^ endurecido lo bastante ya para que sus
hojas escapen del ataque de las orugas de Hvblaea puera Cramer y Mesooon-

dyla concordalls Hubner as! como del homoptero Protalebra tabebulae
Dozier. Llegard por lo tanto a ser drbol derecho y erguido, Los ataques
subsiguientes por esas orugas y por la enfermedad} "escoba de bruja", en
las reiinas laterales solo hace mds denso el follaje y hasta ese punto pue-
den considerarse beneficiosos . En los robles mds grandes, la breve
explosion de flores - que solo dura un dia - es de singular belleza contra
el fondo del cielo prixnaveral. 3i los robles se sembraran en largas
extensiones a la orilla de las carreteras serian tan impresionantes como
los cerezos japoneses de Washington o cualquier manzanar o peral norte-
americano.

La exposicion anterior prescinde de los factores economicos que deter-
minan el valor de los arboles como especies para la repoblacion pero si serial

la vital importancia que conlleva el selecoionar los drboles deseables en las
carreteras y cercanias de las viviendas desde el punto de vista de las perso-
nas afectadas. Podrla preguntarse

,
^no hay arboles invulnerables al ataque

de los insectoa? Bl cupey Clusia rosea , llamado en Trinidad "abogado escoces
al parecer porque agarra hasta estrangular, tiene una savla tan pegajosa quo
ningun insecto lo ataca; pero no es en realidad ^rbol que valga la pena, jSl

endemico mago , Hernandia sonora

.

quo por lo regular crece a nivel del mar on
la region de Luquillo no es atacado por insectos. ni natives ni importados.
Algunos ejamp lares , por lo menos, crooon r&pidamente, derechos y erguidos,
con hermosas hojas acorazonadas y empiezan a produoir sus bellas aunque inu-
tiles frutas (llamadaa "muneco en la caja de resorte" en Barbada) a los

pocoa anos. La madera es liviana y frigil pues las ramas secas se rompen al

menor contacto, pero los drbolos grandes adquieren majestuosidad al alcanzar

su madurez y son idealea para las orillas de las carreteras al alcanzar

tamano considerable.

Las grandes hojas del mago , como las de casi todos los arboles son

una gran molestia ya que cons tantemente estdn cayendo. En ese particular, el

mamey, Mammea americana es casi perennifolio y tiene como buenas cualidades
adicionales , su relativa invulnerabilidad al ataque de plagas de insectos,
crecimiento derecho y erguido y espeso follaje que produce una sombra perfec-
ta. Hay empero que sembrar la semi 11a de mamey directamente donde ha de cre-

oer el drbol , el crecimiento de los Arboles jovenes desespera por su lentitud

y en los viejos, existe la tendencia a marchitarse el cogollo, ahuecando el

tronco.

Como el mamey, la Maria, Ca-lophyllum calaba tiene hojas perennes un
tanto mas pequenaa y a veces singularmente arrugadas como resultado del ata-

que de un dcaro a su superficie inferior, pero casi carece de plagas de insec
tos u otras caracteristicaa indeaeables. El algarrobo

,
Hymenaea courbaril .

esta tambien prdcticamente exetito de plagas de insectos y llega a ser drbol
de singular e impresionante porte segun se acerca a la madurez, Su madera
de corazon es menos atacada por la polilla, Crvptotermes b revis Walker que

la oaoba, y es tan dura que fue usada para los rodillos en los primeros tra-

piohea . La quenepa , Melicocca bi.iue;a j csLrece tambi6n casi por complete do

plagas de insectos, Es espocialment© deseable por la densa sombra que
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proyecta en las regiones secas, a veces la unica mancha verde cuando todo lo

demas esta marchito y bronceado por el sol. Otro arbol que abunda tanto en

las regiones secas de Puerto Rico como en las hunedas es la moca, Andira

inermis , pero sufre los ataques de una gran variedad de pla gas de insectoSo

La carretera al este de Ponce hacia Santa Isabel esta sombreada por una

coinbinacidn de mocas y quenepas, gratisimo refugio para el que ha recorrido
millas y millas bajo pequenos arboles y a lo largo de canaverales y pantanoso

Todos los arboles nencionados crecen bien a nirel del mar c a poca altitud;

para las carreteras en las nontaflas se podria sugerir aun un nunero mayor de

arboles nativos poseedores de todos los requisitos deseables para ser planta-
dos a la orilla de las carreteras <,

A pesar del gran numero de arboles disponibles y a la vez deseables,
no se ha llegado a ningun acuerdo en cuanto a cuales deben sembrarsoo Ya que

la experiencia en Puerto Rico ha sido tan desafortianada, seria provechoso
considerar lo que se ha hecho en otros paises de la America tropicalo SI lau-

rel de la India, Ficus nitida , es preferido para sembrar en las plazas, casi

universalmente , a pesar de que en America del Sur ss desarrollan en su folia-

je grandes orugas negras y peludas que han atemorizado mas de una vez a los

chiquillos que bajo su sonbra se recrean^ En muchas ciudades del Brasil se

siembran mangos en hileras compactas, y con poda adecuada se evita que las

ramas bajas estorben el transit© „ El defecto m^s evidente de los mangos en
ciudades y pueblos de Puerto Rico y en las carreteras, es que la mucha^
cheria que codicia su fruta no atiende al sonido de las bocinas de los
automoviles poniendo su vida en peligrc Tal cosa sucede porque los man--

gos escasean tanto que sus frutas son una rarezao Si hubiera suficientes
de modo que cualquiera pudiera obtener todos los que pudiera desear,
dejarian de ser un problema de tr^usitoo La ciudad de Belen en el Brazil
que es tan grande como la mayor de Puerto Rico tiene tantos mangos sembra-
dos en sus calles que no tienen valor algunoo Naturalmente que la gran
cantidad de fruta podrida en las aceras es una gran molestia y caen tantas
hojas que es precise barrerlas a diario, pero fuera de eso, el mango pere=
ce tener pocas desventajaso La hormiga arriera que acumula hojas en sus

hormigueros, a veces deja un mango sin hojas de la noche a la mananaj pero
es continental y no existe en Puerto Ricoo El mango en el Brasil alberga
un muerdago persistente y abundante que es en verdad una plaga de ccnsi=
deracion, pero como los mangos en el centro de las ciudades sirven ademas
para albergar las orquideas que traidas de los bosques son depositadas
sobre sus troncos y ramas para que el publico pueda gozar la belleza de

sus f lores, parece que tienen suficiente vigor para soportar todas esas
Sangrias de su vitalidad ya que no se ve uno solo que haya sucumbido ni

un hueco donde falte algunoo

En la ciudad de Paramaribo, en la Guayana Holandesa se ha sembrado
la caoba de hoja pequefla, Swietenia mahagoni . en casi todas las calles y
parece una solucion casi perfecta al problema. La unica objecion real
que pudiera hacerse a la caoba es su lento crecimiento, pero como los

holandeses llegados hace cientos de afios al parecer suponen que se que =

daran para siempre, para ellos la lentitud de crecimiento es una desvon=
taja temporera. Algunos de los caobos mas viejos han echado grandes ra=
mas y alcanzado poca altura, pero los mas jovenes fueron podados y han
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ramificado a gran altura por encima del transito formando una boveda
alta de sombra filtrada bajo la cual aun el holandas mas ceremonioso
puede viajar cdnodamente en bicicleta hasta su oficina de trabajo. Y
lo mejor de todo es que al llogar a su madurez, los arboles constitu-
yen una fuente de ingreso al parecor tan segura como puede serlo cosa
alguna en un mundo tan cambiableo

Resume

Dans les pays tropicaux I'ombrage le long des chemins est indis-
pensable car les rayons du soleil punissent les pedestriens. En plant-
ant des arbres on soulage cet effect et procure 1

' embellissement du pa-
norama o A Puerto Rico on avait plante des arbres au bord des routes
depuis plusieurs annees mais beaucoup d'essences, par des raisons ordi-
nairement entomologiques , sont peu satisfaisantes

.

Parmi les premieres essences employees comme arbre ornemental on
trouve le "maga", Montezuma speoiosissima . nais il est un des h6t;es al-
ternes de Fectinophora gossypiella

, Saunders, un fleau grave du coton,
ravageur exotique d'un produit agricole assez important. Des insectes
du genre Anastrepha, los ncuches des fruits, attaquent les fruits de
Spondias nombin;( ~ lutea) , Manglfera indica et Terminalia catappa et par
consequent ces arbres ont ete consideres comne peu desirables pour planter
au bord des routes dans certaines regions de I'lle. Le Schinus molle et
le Grevillea robusta, autrefois largement plantes ont disparus, en le

dernier cas dtJ aux attaques d'un karmes, o'est-a-dire 1 * As terolecanium
pus tulans Cockerell, qui attaque aussi le Sciacassia siamea,

Le Lagerstroemia speciosa , arbre qui possede des jolies fleurs d'une
couleur -violette, est attaque par des kernes particulierement par Coccus
viridis Greene dont 1' excrement sucre est tres cherche par les fourmis et
par un champignon fuligineux qui couvre les feuilles, en rendant cette
essence moins orneraentale . D'une maniere semblable, le Ficus nekbuda est
attaque par Ceroplastes denudatus Cockerell et ses feuilles sont generale-
ment couvertes avec un champignon fuligineux. Le Ficus nitida est I'hOte

de Gynaiko thrips ficorum Marchal et de maints kermbs y compris 1

'

Icerya

montserra tensis Tiley and Howard. Ficus laevigata est I'hSte de Myrmela-

chista ramulorum Wheeler^ L'elegant Delonix (Poinciana) regia est pres-

que toujours infeste avec Nasubiternes costslis Holmgren et perd souvent

les feuilles presque complbtement par 1' invasion de Melipotis acontioides

Guenee. Citharexylum fruticosum et Tabebuia pallida sont attaques par plu-

sieurs insectes qui diminuent leur attrait.

Mais pas tous les arbres sont attaques par des fleaux d' insectes.

L 'Eernandia sonora est tres joli et n'a pas des fleaux d' insectes indi-

genes ou exotiques. Le Mamme a ame r i cana , le Calophyllum calaba et 1'

Hymenaea courbaril n'ont pas dos fleaux d' insectes mais sont a accroisse-

mant lent. Le Clusia rosea n'est pas attaque par les insectes mais il ne

sert pas comme arbre ornemental, Le Melicocca bijuga est desirable dans
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les regions seches oar il projete un onbrage dense et protege les prome-
neurs centre les rayons du soleil.

Deux autres arbres employes ailleurs sont le Mangifera indica et

gwie tenia mahagoni . Si 1
' on plante le Mangifera indica a longue echelle

pour fournir beaucoup des fruits il n'aura pas le desavantage d'etre si

desire par les enfants, en constituant un probleme de circulation des ve-

hicules dans les routes. Le Swietenia mahagoni n'est pas a acoroissemg nt

rapide mais il fournit un ombrage ideal et un bon bois d' ebenis terie

.

oOo

"NOTES OF INTOREST FROM AMUAL REPORT OF BRITISH

HONDURAS FOREST DSPAR'ffilENT FOR HIS CALENDAR YEAR 1943"

The value of all exports was $1,763,639 of which 93.5 per cent was
forest produce, the highest proportion in the records which have been kept
from 1923 to date. The total export of mahogany increased about 10 per
cent, in log form decreasing about 25 per cent and in lumber form in-
creasing nearly 120 per cent over 1943 exports. Chicle exports increased
about 10 per cent and rubber exports over 100 per cent. The reduction in
log exports of domestic mahogany was duo to the opening of accessible
supplies in the neighboring Department of Peten in Guatemala, the cessation
of work in areas damaged by the 1942 hurricane and the cutting out of some

licence areas in the Colony.

Management and Survey

The programme of work for Freshwater Creek Reserve was abandoned as

a result of the destruction caused by hurricane, and revision v/as postponed
pending the extraction of the blown mahogany. Efforts to dispose of the

estimated quantity of a quarter of a million board feet of mahogany failed
until October when a license for the 1944 season was approved. It is nov^

unlikely that this operation will begin, partly owing to the restrictions
on the shipment of small wood and the depreciation of the fallen trees due

to pinworms (Ambrosia beetles).

Silviculture

No silvicultural work was done in Freshwater Creek Reserve. Mahogany
trees left standing by the hurricane have died only wJiere the crown was
almost entirely broken off. Other trees with lesser damage are recovering
but there has been no report of pods on the trees this season. It is proba-
ble that seed will not be produced until the trees have recovered full
virility. In the meantime the hurricane debris is breaking dovm and a dense
growth of secondary species is coming up in which some regeneration of ma-
hogany and other secondary species is flourishing. The mahogany seedlings
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were observed along the cleared roads and presumably are of pre hurricane
Origin. In some areas there has been a heavy growtii of annual creepers
b"t these will doubtless disappear under the second growth. No further work
was done in the improvement areas in Silkgrass,

The six acre polak ( Ochroma sp.) plantation at Middlesex was cleared
in January and the seedlings were thinned to 2-3 feet spacing. Six months
later a second thinning increased the pacing to six feet. The plantation
is fairly evenly stocked and has a height growth of ten to fifteen feet.
Sample plots will be established in 1944 and a comparison of the growth of
local polak and Ecuador Balsa will be possible.

Prima Vera (Tabebuia donnel-smithii

)

saplings and poles , which have
shown very poor height growth of about two feet a year when growing in lines
cleared in low second growth, displayed remarkable coppicing powers v/hen the

bush was cleared and the saplings and poles were cut back to v;ithin one or

two feet of the ground. At the time of clearing many individuals were
severely scorched by fire but proved to be resistant. Shoots have been
pruned to one per stool and have grown eight to twelve feet in six montiis.

Land planning, conser'^'^.tion and cooperative projects

A large scale scheme for forest development, particularly for the

regeneration of mahogany and pine was still under preparation at the end of

the year. The basis of the scheme will be the settlement of population in
the forest areas, providing forest work initially as the chief source of
income and encouraging the growth and use of food crops in allotments close
to their houses. The planting of forest crops by taungya will supply other
food for local use and for sale. The design is to reverse the present
occupation of many of the rural inhabitants who bolster up their meagre
earnings from agricultural work by forest or other work, which often takes
them far from their holdings, and to concentrate groups of settled inhabit-
ants closer to the forest which v/ill support them, to permit the maintenance

of social services, which it is imposible to provide for a scattered
population, to decrease the present seasonal nature of forest work and to

provide opportunity for private enterprise. The great aim is to establish
compact accessible blocks of fully stocked mahogany and pine plantations
capable of producing a substantial yield of ten million board feet of ma-
hogany and twenty million feet of pine annually.

Legislature

A bill entitled An Ordinance to provide for the rehabilitation of

forests damaged by hurricane, which sought to prohibit the felling of all

standing mahogany trees, in an area devastated by the 1942 hurricane, for
fifteen years in order to regenerate the area, and which offered relief
from land tax wholly or in part on such land where the revenues of the
owner had been adversely affected by the prohibition, was introduced in
July, 1943, and was thrown out on the second reading in October, 1943.

The chief objection appeared to be to the proposed control of the rights
of private ownership.
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FOREST A550CIATI0FS OF BRITISH HONDURAS. Ill

J. Ho Nelson Smith
Assistant Conservator of Forests

British Honduras

BROKEN RIDGE ASSOCIATION^/

The plots studied in this association are located in the Manatee

area in the southwest corner of the Belize District.

Habitat^

Data presented in the previous article on temperature, precipitation
and wind are equally applicable for these plots.

Soil and Subsoil

The underlying rock is believed to be metamorphic, slates, quart-
zites, etc The soil is a sandy loam, varying from a dark red to yellow
brown. In one plot it is gritty with quartz particles, while in the other
it contains ferruginous concretions of manganese. The texture becomes
finer in the subsoil until in some places a pan-like layer is formed at

depliis ranging from 1 to 5 feet. Cover of litter is almost complete and
a faint F horizon is present. Roots penetrate to 2 or 3 feet. Erosion is
nil, runoff slight, and drainage is free. Nothing is known of soil -water
relations

.

History of the Area

Little information is available on this subject. No signs of old
cultivation were observed.

Biotic Factors

For the past 50 to 100 years mahogany exploitation has been carried
out spasmodically, and at the present time there exists a fairly extensive
system of "truck passes" throughout the area. This has resulted in a certain
opening of the canopy in localised areas which are never extensive, and
although such influence must necessarily have a definite effect on the

\j Description based upon data collected from 2 sample plots by the author
as summarized at the Tropical Forest Experiment Station.

2/ J, H» Nelson Smith, Forest Associations of British Honduras, II, The
Caribbean Forester, 5 t 45-70, October 1944.
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structure of the regetation it is considered to be negligible in the plots
described.

There has been no widespread grazing. Animals employed on mahogany
workings are grazed at the creek sides, and suitable palms and a limited
Tariety of hardwoods, of which Brosimum alicastrum is the principal species^
are utilized for feeding purposes. This results in a certain opening of the
vegetation orer very small localized areas.

The effect of grazing or trampling by -wild animals appears to be
limited. Warrie pigs in herds of 50 or more roam the district and un-
doubtedly cause some destruction of the regeneration. The soil may be
completely exposed and upturned orer areas of one square chain or more in
extent, but the effect on the vegetation as a vfhole must be considered as
small

.

Termite nests are common throughout the district. They are usually
oval in shape and seldom exceed three feet in height. Some form of s\:5)port

such as dead stumps or trunks of trees are utilized in building the nests.
Subterranean termites are not uncommon but little is known of their habits.
There is apparently little or no damage done to living vegetation as the
termites appear to restrict themselves to dead timber and assist in the
breaking down of fallen trees, branches, etc.

Woe wee ants, which live in the ground, are common and use living
vegetation for their fungal "gardens." There is little information as to
the extent of damage in uncultivated forests but it is known that these
ants may cause serious defoliation in mahogany plantations and on citrus.

There was no sign of burning.

Size and Nature of Sample Studied

One of the two plots was l/2 by 3 chains; the other, l/2 by 4 chains.
They were both divided into l/2-chain squares for enumeration. The vegeta-
tion seemed typical of the locality and without apparent biotic modification.
Care was taken to exclude vegetation which might have been influenced by
trail s.

The altitude of the plots is from 180 to 260 feet above sea level.
Slopes are gentle, from 2 to 15 per cent. Aspect west to northwest.

Structure and Composition

Structure

The canopy is generally closed, although in some places as much aa
30 per cent of the subordinate vegetation receives direct sunlight due to
unevenness in the canopy caused by trees of different heights or windfalls.
On the average about 10 per cent direct sunlight reaches the subordinate
vegetation.
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The spacing of emergents varies. In one plot they are regularly
spaced at 90 to 120 feet, while in the other they -were found in groups
60 to 80 feet apart, the individual trees being separated by 15 to 30
feet. The canopy species are spaced more regularly at 10 to 30 feet.
Subordinates are regularly spaced at 3 to 15 feet. Shrubs and saplings
are evenly distributed at 5 to 10 feet apart. Individuals of Thr inax
wendlandiana . 20 to 30 feet in height, are spaced 15 to 20 feet.

The diameters of the larger trees are as followsJ

Diameter
Species in inches

Podocarpus sp. 14
Licania hypoleuca 10
Aspidosperma megalocarpon 10
Lucuma belizensis 12

The emergent stratum is well defined, being from 40 to 80 feet in
height. The canopy, 20 to 50 feet in height, is dense except where wind-
falls may leave openings of 10 to 30 feet square. It is not easily
distinguished from the subordinate layer, although canopy species gener-
ally have more widespread crowns. The subordinate layer, from 18 to

30 feet in height, is poorly defined. The shrub layer, 6 to 20 feet high,
may be distinguished from the subordinates by its greater density and the
smaller crown size of its individuals. The field layers, 0 to 6 feet
in height, are distinguished by an abundance of Cephaelis spp. and Ihrinax
wendlandiana.

Physiognomy and Life Form

Lianes are generally common and ascend into the crowns of practi-
cally all canopy species to a height of 40 feet, causing some congestion.
They are found also in the subordinate and shrub layers beneath openings
caused by windfalls. Climbers are common on canopy trees and ascend into
the crowns. Smaller varieties are nxomerous on subordinates and smaller
saplings, Orchid-tj'pe epiphytes are occasional on the branches of canopy
and subordinate species, and Tillandsia sp. is occasional on emergents and
subordinates. The types noted are as follows $

1. Indeterminate large heart-shaped leaf tie tie on emergents and
canopy species.

2, Indeterminate large spade- shaped leaf tie tie on emergents and
canopy species.

3, Indeterminate snail spade-shaped leaf tie tie on canopy, sub-
ordinates, and smaller saplings.

4. Indeterminate vanilla- type creeper on subordinate ^ecies.
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5b Tillandsia sp . on Fodocarpus sp. , Licania hypoleuca , Luouma
belizensis , and Virola koschnyl.

6. Orchid-type epiphytes on canopy and subordinate species with
some zonation at 15 to 30 feet

7. Indeterminate ferns on Fodocarpus sp. and Aspidosperma megalo -

carpon .

8. Indeterminate mosses on all boles.

Virola kosohnyi , Sloanea sp. , and Lucuma belizensis have buttresses,
and about 20 trees are found per acre. Pourouma aspera and Symphonia glo-
bulifera have stilt roots but few large trees are found. Buterpe panamensis
has modified aerial breathing roots. Thorny trunks and branches, cauliflory,
corky bark, and succulent leaves and stems are absent. Special life forms
include palms, Crysophylla argentea, and rattan, De smoncus sp. Bamboos are
absent. The only deciduous species noted is Aspidosperma megalocarpon

,

which is deciduous when mature.

The types and sizes of leaves are shovm in Table 1.

Table lo— Leaf Types and Sizes in Broken Ridge Plots

Number of Sizel/
Species Type Leaflets Leaves Leaflets— J

—

Calophyllum brasiliense Simple Me sophyll
Lucuma belizensis Simple Mesophyll
Aspidosperma megalocarpon Simple Me sophyll
Licania hypoleuca Simple Mesophyll
Fodocarpus sp. Simple Leptophyll
Sloanea sp» Simple Megaphyll
Protium copal Pinnate 5-7 Macrophyll Mesophyll
Simaruba glauca Pinnate to 30 Macrophyll Mesophyll
Inga sp. Pinnate Mesophyll Microphyll
All Palms Pinnate Numerous
Xylopia hypoleuca Simple Microphyll
Virola koschnyi Simple Mesophyll
Miconia spp. Simple
Cupania sp

.

Simple Mesophyll
Mouriria sp. Simple Mesophyll
Pseudolmedia sp. Simple Mesophyll
Rheedia edulis Simple Mesophyll
Pterocarpus hayesii Pinnate Macrophyll Mesophyll

3/ Raunkiaer • s leaf size classes.
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The ground and field layers are characterized by Cephaelis spp. and
nvinerous mixed hardv^ood and palm seedlings. Ferns and tall herbs are absent
but small moss«s were noted on stems and trunks. No annual plants were
noted, and there is apparently no seasonal dying down of the field and
ground layers.

Reproduction

Calophyllum produces a plentiful quantity of seed, and reproduction
is dense in patches « No vegetative reproduction was observedo The dis=
tribution of seedbearers, saplings and seedlings in one of the two plots is

as shown in Table 2o

Table 2o= Seedbearers
,
Saplings, and Seedlings in Broken Ridge
Forest, by Species

Species Seedbearers Saplings Seedlings

Licania hypoleuca IZ 31 8

Calophyllmn brasiliense 1 4 583
Lucima belizensis 3 4
Aspidosperma megalocarpon 1 6

Melastomaceae spp= 79 100 342

Floristic Composition

The emergent layer contains 10 to 60 trees per acre. Prominent
are:

Licania hypoleuca
Aspidosperma megalocarpon
Lucuma belizensis
Xylopia hypoleuca

The canopy contains 80 to 120 hardvroods per acre v/ith as many as
90 palms per acre in addition in some places o The more prominent species
are i

Podocarpus spo Thrinax wendlandiana
Pseudolmedia spo Euterpe panamensis
Pourouma aspera Cupania spc

Miconi* spo Virola brachycarpa
Protium copal Sloanea sp„

The subordinate layer is composed of from 200 to 2^750 plants per
acre including palms o The more prominent species are the follov/ing:
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Euterpe panamensla Inga sp.

Simaruba glauoa Syneohanthus sp.
Cephaells sp. Thrinax wendlandiana
Black ridge coffee Mloonia sp.

Mourlrla sp. White banak
Cassipourea podantha Orbignya oohune

The shrub layer contains 1,100 to 1,500 stems, among which Melastoma-
ceae , Thrinax wendlandiana. and Cephaelis sp. , are the most common. Rinorea
sp. is absent to rare. Other species found are;

Calophyllum brasiliensis Blue Ridge wild coffee
Syneohanthus sp. Black Ridge coffee
Mouriria sp . Broken Ridge coffee
Matayba oppositifolia Broken Ridge cacho
Xylopia frutescens Inga sp.

The field layer contains from 3,000 to 10,000 plants per acre.
Coimnon species are Melastomaceae spp. , Cephaelis spp. . Chamaedorea sp., and
seedlings of Calophyllum brasiliense are abundant. Other species are;

Synechanthus sp. Vochysia sp.

Black Ridge coffee Matayba oppositifolia
Eugenia oapub Orbignya cohune

A general profile of this association appears in Fig. 1.

CHICLE FOREST ASSOCIATIOlli/

The plots studied in this association are located between Dry Creek
and Sibun River, the locality being known as the Dry Creek area, situated
within Cayo district near its eastern boundary.

Habitat

Data presented in the previous article Z/ on temperature, precipita-
tion, and wind are equally applicable for these plots.

Soil and Subsoil

The underlying rock is white limestone of the Rio Dulce beds. The

soil down to 14 to 20 inches, is a chocolate broTra heavy loam, sometimes
with iron concretions. Near the base of this layer the soil becomes sticky
and gives place to a yellowish clay, containing in some places decomposing
limestone fragments. Roots penetrate to 3 feet. The leaf litter is variable
in thickness, sometimes forming a complete soil covering with a definite
F horizon, and in some places almost completely absent. The rate of

4/ Description based upon data collected by author as sximmarized at the

Tropical Forest Experiment Station
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disappearance is rapid. Detailed information on soil-water relations is

not available but the water table is presumably high, 1 to 3 feet in the
wet season. Erosion is nil, runoff slight, and drainage is free.

History of the Area

Little information is arailable on this subject. No signs of old
cultiration were obserred.

Biotio Factors

Same as for broken ridge association.

Size and Nature of Sample Studied

The two plots were each l/2 by 3 chains. Both were located at the

site of old soil survey pits, and there was no evidence of biotic modi-
fication. The plots were divided into l/2-chain squares for enumeration
and small plants were tallied on only a part of the area.

On© plot is at 150 feet, and the other at 220 feet above sea level.

The site is level and sheltered.

Structure and Composition

Structure

The canopy is generally closed, although gaps produced by windfalls
are not uncommon. Ten to 20 per cent of the subordinate species receive
direct light.

The distribution of emergents appears to be fairly regular, at a

spacing of from 30 to 80 feet, although wider spacing up to 120 feet, is not
uncommon. The emergent layer was absent in one plot. Canopy trees are re-

gularly spaced at distances of 10 to 40 feet. Subordinates are spaced at 3

to 20 feet.

There is a general uniformity in the size of mature trees, seldom
exceeding 24 inches in diameter, although Achras sapote may exceed 30

inches.

The diameters of some of larger trees are as followsi

Diameter
Species in inches

Metopium brownei 12

Terminal ia amazonia 20
Swietenia macrophylla 24

Calophyllum brasiliense, 20
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Layering is not generally well defined. The emergents are clearly
separated and form a high discontinuous layer at 90 to 100 feet. The

canopy, at 35 to 70 feet is not clearly distinct from the subordinate
layer, although it is higher and the trees have greater crown spread and
lighter foliage. The subordinates, at 15 to 35 feet are distinguished
from the two adjacent layers chiefly by size and number of individuals.

The shrub and field layers are also difficult to distinguish except by
number of individuals. The field layer contains many palms, and is general-
ly open.

Physiognomy and Life Form

Lianes are occasional to common but do not affect crown of the canopy
or subordinate trees. "Ropes" hang down close to the main trunks and do not
disturb the lower vegetation. Small climbers are common in one plot but do

not develop large leaves. They may ascend to 50 feet. This association is

relatively free of tie ties. Tillandsia is common on large trees and favors

a zone of 20 to 50 feet. The types noted are as follows;

1. Indeterminate medium spade- shaped leaf tie tie, occasional on
canopy.

2. Indeterminate small vanilla- type climber, rare on canopy and
subordinates.

3. Indeterminate small heart=shaped leaf tie tie on subordinate
and canopy trees and occasionally on shrubs. Zone of maxi-
mum aggregation, 20 to 30 feet. Maximum height, 40 feet.

4. Indeterminate large heart-shaped leaf tie tie, occasional on
canopy trees from 20 to 30 feet.

5. Orchid-type epiphyte common on branches of subordinate trees
at 25 to 55 feet,

6. Desmoncus on canopy trees, 40 to 50 feet,

7. Thin arboreal mosses common on trunks.

Terminalia amazonia and Swietenia macrophylla have plank buttresses,
about 8 trees per acreo No ;plank buttresses were seen in or near one plot.
Stilt roots are absent although Caesalpinia sp. has a fluted trunk. Scale-
like spines are present on the stems of Crysophylla argentea. Pneumatopho-
res , and succulent leaves and stems are absent. Cauliflory is present in an
indeterminate shrub species. Metopium brownei

,
Caesalpinia sp, , Terminalia

amazonia , Swietenia macrophylla , and Aspidosperma megalocarpon are deciduous
in their adult forms. The emergent layer is 65 per cent deciduous, the
canopy 40 per cent, and the subordinate layer 15 per cent or less. Leaves
develop in March and fall in January and February.

The types and sizes of leaves are shown in Table 3.
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Table 3.— Leaf Types and Sizes in Chicle Forest

Size
Number of
Leaflets

Sis

Leaves Leaflets

Terminal ia simazonia

Swietenia macrophylla Simple
Brythroxylon sp. Simple
Lucuma belizensis Simple
Aspidosperma megalooarpon Simple
Brosimum alicastrum Simple
Achras sapote Simple
Mouriria sp. Simple
Rinorea sp. Simple
Calophyllum brasiliense Simple
Acacia sp. Bipinnate
Gaesalpinia sp. Bipinnate
Metopium brownei Simple
Coccoloba sp. Simple
Stemnademia donnel-amithii Simple
Guettarda sp. Simple

to 60

Microphyll
Macrophyll
Macrophyll
Macrophyll
Mesophyll
Mesophyll
Mesophyll
Microphyll
Mesophyll
Ifesophyll

Mesophyll
Macrophyll
Mesophyll
Macrophyll

Mesophyll

Leptophyll
Leptophyll

Ferns, herbs, and mosses are notably absent in the groiand layer-
Many hardwood and palm seedlings are present, however. No annuals were noted,
and it is believed that there is no seasonal dying down of the field layers.

Reproduction

The principal species in the two plots and the representation of their
seedlings and saplings are shown in Table 4.

Table 4,— Seedbearers
,
Saplings, and Seedlings in Chicle Forest

by Species

Species Seedbearers Saplings Seedlings

Swietenia macrophylla 1

Calophyllum brasiliense 1

Aspidosperma megalooarpon 3 7

Brythroxylon sp^ 5 4
Achras sapote 6

Lucuma belizensis Z 4
Metopium brownei Z

5/ Ratmkiaer ' s leaf size classes,
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Tabl© 4.— Continued

Species Seedbearera Saplings Seedlings

Rinor??; spo 44 40 30
Crysophylle argentea 7 180
Indeterminate

s

25 51 343

No vegetative reproduction was notedo

Floristic Coinposition

The emergent layer contains approximately 18 trees per acrso

Prominent species are:

Terminalia amazonia
Swietenia macrophylla
Calophyllum brasiliense

The canopy contains 100 to 150 hardwoods with about 10 addition^
al palms per acre, and includes the following species

i

Metopium brownei Caesalpinia spo

Erythroxylon spo Gue ttarda spo

Coccoloba spo Cupania spo

Aspidosperma raegalooarpon Lucuma belizensis
Acacia sp. Sabal mauritieforans

The subordinate layer is composed of from 175 to 225 hardwoods and
45 to 75 palms per acre, and includes the following species;

Vitex spo White banak
Rinorea sp^ Lucuma belizensis
Aspidosperma megalocarpon Erythroxylon spo

Orbignya cohune Crysophylla argentea
Brosimum alicastrum Thrinax wendlandiana

The shrub layer contains 575 to 750 hardwoods and 300 to 400 palms
per acre. Rinorea spo is very common. Other species are:

Stemmadenia donnel-smithii 0rbip;nya cohune
Sweetia spo Piper spo

Thrinax wendlandiana Mouriria spo

Sabal mauritieforans Synechanthus sp©

White banak
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The upper field layer contains 680 hardwood seedlings per acre
in one plot and 3,740 in the other. Palms number 500 to 1,500 per acre.
Prominent species are:

Thrinax wendlandiana Orbignya cohune
Crysophylla argentea Rinorea sp.

Sabal mauritieforans Pipor sp.

The lower field layer contained 59,000 hardwood seedlings per acre
in one plot, possibly because of a good recent seed year. In the other plot
there were found 1,200 per tore. Palms number 300 to 400 per acre. The most
numerous species are indeterminate. Others are Thrinax wandlandiana and
Crysophylla argentea.

A general profile of this association appears in Figure 2.

BAMBOO ASSOCIATI0N6/

The plot studied in this association lies near the Dry Creek-St.
Thomas (Sibun River) truck pass, 20 chains east of St. Thomas. The locality
is known as the Dry Creek area, and lies within the Cayo district near its

eastern boundary.

Habitat

Data presented in thi previous artiole2^ on temperature, precipita-
tion and wind are equally applicable for this plot.

Soil and Subsoil

The underlying rock is presumed to be white limestone of the Rio
Dulce beds overlaid by old river beds. The soil is a light brovm fine
silty loam with mica present. Texture is constant to a depth of at least

7 feet, although river stones are scattered at this depth. Litter is

often completely absent. Detailed information on soil-water relations is

not available. The depth of the water table is below 7 feet during the

rainy season, A narrow creek valley lies 2 chains distant from the plot,

and 8 feet below it. Erosion and runoff are nil.

History of the Area

Little information is available on this subject. No signs of old

cultivation were observed.

Biotic Factors

Same as for broken ridge association.

6^ Description based upon data collected by author as summarized at the

Tropical Forest Experiment Station.

Caribbean Forester - 142 - Vol. 6, No. 3



«>

Id

OS

«
f-l

o
o
a.
CO

o
-p

>»
oM

i33j

- 14o - April 1945



Size and Natiiro of Sample Studied

The plot studied is l/2 by 1/4 chain, and was located at the site
of a soil survey pit. The vegetation appeared typical of the locality
without apparent biotio modification. A, count of all species in the plot
was made, and emergent trees were noted over a largo area^- The altitude of
the plot is 200 feet above sea level. The site is level and shelteredo

Structure and Compoafcion

Structure

Tlie canopy is closed, the bamboo and herbaceous creepers forming
a dense mass of vegetation. The distribution of large trees is iri^egular
and very open, at a spacing of from 100 to 200 yards. Smaller trees,

such as Cecropia sp. and Inga sp. are very widely scattered and n&y be

entirely absent over one or more acres. Trees such as Sohizolobium pa-
rahybum •^^'^ Pithecolobium sp. grow to 3 feet in diameter.

The vegetation is structureless, trees being too widely spaced to

be justifiably incorporated into the profile.

Physiognomj'^ and Life Form

Woody tie ties and epiphytes are absent. Herbaceous creepers are

abundant. Approximately 1 tree per acre has plank buttresses (Schizo°

lobixim parahybum, Virola koschnyi , and Pithecolobium spo) and 3 have stilt

roots o Bamboo has thorny trunks and branches, approximately 2,214 per

acre. Pneumatophores, cauliflory, corky bark, and succulent leaves and

stems are absent. Palms and tree ferns are absent.

Of the woodj'' species 98 per cent are evergreen. Sohizolobium pa-

rahybum sheds leaf in January and February and refoliates in March. Leaf

sizes were not notedo

Floristic Composition

Tree species noted over a wide area include:

Height
Species in feet

Sohizolobium parahybum 120
Virola koschnyi 100
Zanthoxylura sp. 100-120
Pithecolobium sp. 100-120
Cecropia -sp. 30
Inga sp. 30

The ground vegetation reaches from 3 to 12 feet in height. Where
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the bamboo is scarce creepers predominate with Heliconia sp. up to 12 feet

and Helioonia aurantiaca to 8 feet, ocouring in patches. Bamboo is abun-

dant throughout the vegetation. Total number of individuals per acre,

4,054.

The general profile of this forest is seen in Fig, 3.

A list of species with coinmon names appears below;

Sc ie KLtifioName Common Name

Acacia sp

.

Aphras sapote
Aspidosperma megalocarpon
Brosimum alicastrum
Caesalpinia sp.

Calophyllum brasilense
Cassipourea podantha
Cecropia sp.

Cephaelis sp.

Cephaelis tomentosa
Chainaedorea sp.

Coccoloba sp .

Crysophylla argentea
Cupania sp.

Erythroxylon sp. i

Eugenia capub \

Euterpe paneunensis

Guettarda sp.

Heliconia aurantiaca
Heliconia sp,

Inga sp

.

Licania hypoleuca
Lucuma belizensis
Matayba oppositifolia
Metopium brownei
Miconia sp.

Mouriria sp.

Orbignya oohune
Piper spl

Pithecolobium sp

.

Podocarpus sp

.

Pourouma aspera
Protiuin copal
Pseudolmedia sp,

Pterocarpus hayesii
Rheedia edulis
Rlnorea sp.

Sabal mauritieforans
Schizolobium parahybum

Cockspur
Sapodillft macho
My lady

Warriewood
Santa Maria
Waterwood
Trumpet
African root

Pacay

a

Wild grape
Give and Take
Grande betty
Redwood
Walk naked
Mountain cabbage
Glasswood
Wild plantain
Wetha loaf
Bri bri
Pidgeon plum
Silion
Boy job
Black poisonwood
Maya
Jug
Cohune
Spanish elder
Tamarind

Mountain trumpet
Red copal
Cherry
Mountain kaway
Waika plum
Wild coffee
Bayleaf palm
Qxiamwood
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A list of speoies with conmon names. (Continued).

Soientifio Name Common Name

Simaruba glauoa
Sloanea sp.

Stemmademia donnel-smithii
Syrophonia globulifera
Synechanthus sp.

Sweetia sp»

Swietenia macrophylla
Terminal ia eimagonia

Thrinax wendlandiana
Virola "brachycarpa

Virola koschnyl"
Vitex sp,

Xylopia hypoleuoa
Zanthoxylum sp.

Inga sp.

Mouriria sp.

Synechanthu s sp

,

Negrito
Wild atta
Cojotone
Waika Chewstick
Monkey tail

Billy webb
Mahogany
Nargusta
Saltwater pimento
Bastard banak
Banak
Fiddlewood
Polewood

Broad leaf bri bri
Broken ridge coffee
Broken ridge oaoho
Blue Ridge wild coffee
Black ridge coffee
White banak

(Traduocion del artlculo anterior)

ALGUNAS ASOCIACIONBS FORBSTALES DB HONDURAS BRITANICA. Ill

ASOCUCION BROKEN RIDS

Los cuarteles que se estudiaron en esta asociaoion est^ ubica-
dos en el area Manatee, situada en la esquina sudoeste del Distrito de

Belize.

Habitat

En lo que concierne a temperatuira
,
precipitacion y viento , los da-

tes presentados en el artioulo previo sobre asociaciones fore stales de Hon-
duras Britanioa se aplioan tanibiSn a estos cuarteles.

Suelo y Sub suelo

La roca niadre pareoe ser de origen metamorfico
,
esquistos, cuarcitas

,

1/ Descripcion basada en los dates de dos cuarteles de prueba recopilados
por el autor y resumidos en la Estaci6n de Bxperimentacion Fores tal Tropical,
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otoo El suelo es Idmico arenoso y varia de rojo obscuro a pardo amari=
llentOo En un cuartel el suelo es arenisco con particulas de cuarzo mien=
tras que el otro oontiene concreciones ferruginosas de manganese c La oon=
textura se torna mas fina en el subsuelo hasta que en algunos sitios se
forma una capa semejante a un banco duro a una profundidad que var£a entre
1 y 5 pieSo La cubierta de litera es casi completa y existe un tenue hori^
zonte Fo Las rafces penetran de 2 a 3 pieSo La erosion es nulaj, el deslave
leva y el drenaje libreo ^'^o se conoce nada de las relaciones de suelo=aguae

Historia del Area

La informacidn sobre este aspecto es muy escasa y no hay indicios de
cultivos previoso

Factores Bioticos

En los ultimos 50 a 100 anos se ha explotado la caoba sin regularidad

y hoy dia existe un sistema bastante extendido de "pases de camion" a traves
del areao Esto ha dado como resultado oiertas aberturas del dosel.o techo
fores tal en ciertos puntoSj, aunque nunca son extensas„ y aun cuando esta

accidn tiene que tener necesariamente una influencia definida sobre la es-=

truotura de la vegetaoidny es considerada como insignificante en los cuarte=
les descritoso

El pastoreo no se ha difundido por esta regidno Los animales emplea=
dos en la explotacidn de la caoba se han apacentado a los lados de la que=
brada usando como alimento ciertas palmas y una variedad liraitada de los

arboles de maderas duras de los cuales Brosimum alicastrum es la principal
especie utilizadao Esto did como resultado ciertos claros en areas locali<=

zadas, muy pequefiaso

El efecto del pisoteo y apacentamiento de los animales salvajes parece
ser muy limitadoo Cerdos en manadas de 50 o mas vagan por el distrito y sin
duda causan alguna destruccidn de la regeneracidno El suelo puede estar
completamente expuesto y levantado sobre areas de una cadena cuadrada o mas

pero su efecto en toda la vegetaoidn puede considerarse fnfimoo

Los termiteros son comunes en todo el distrito, son casi siempre de

forma ovalada y raras veces exceden 3 pies de alturao Para construir los ni=
dos los termes se sirven de tocones o troncos muertoso Los termes subterr^~
neos no escasean pero se desconocen sus habitosc Aparentemente no perjudican
la vegetacidn viva, ya que estos termes atacan solo la madera nuerta y hasta

ayudan en cierto modo pues desbaratan los arboles muertos y rarnas caidas,

etco

Las hormigas de tierra abundan y hacen "jardines" fungosos en la vege^
tacidn vivao Hay poca informacidn sobre el alcance del daflo que ocasionan

en los bosquas naturalos pero se sabe que esta hormiga puede causar graves

defoliaciones en las plantaciones de caoba y 3n los arboles citrososc

No habia indicio alguno de quemaso
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Tamafio y Naturaleza de los Guarteles Bstudiados

Uno de los cuarteles tenia l/2 por 3 cadenas ; el otro l/2 por 4.

Ambos se dividieron en cuadrados de l/2 cadena para el estudio que se

efectuo. La vegetacion parecia tipica de la localidad y aparenteinente sin

ninguna modificacion biotica. Se tomo especial cuidado en excluir datos de

la vegetacion que podia haber sido alterada por el pisoteo humano.

La altitud de estos cuarteles es de 180 a 260 pies sobre el nivel del

mar. La inclinacion es leve, de 2 a 15 por ciento- El aspecto es de oeste
a noroeste.

Estructura y Composicion

Bstructura

Las copas son generalmente cerradas aunque en algunos sitios hasta el
30 por ciento de la vegetacion subordinada rscibe luz solar directa debido a

desigualdades en el nivel del dosel causadas por las diversas alturas de los
arboles y por caidas de estos debido al azote del viento. Un promedio del

10 por ciento de la luz solar llega hasta la vegetacion subordinada,

Bl espaciamiento de los emergentes varia. Sn uno de los cuarteles
los emergentes estan de 90 a 120 pies de separacion mientras que en el otro
se encuentran en grupos que estan de 60 a 80 pies distantes con los arboles
individuales espaciados de 15 a 30 pies. El espacianiiento de los subor-
dinados es regularmente de 3 a 15 pies. Los arbustos y pies estan uniforme=
mente distribuidos con 5 a 10 pies de separacion. Los ejemplares de Thrinax
wendlandiana de 20 a 30 pies de altura tienen un espaciamiento de 15 a 20
pies.

Los arboles mds grandes tienen los siguientes diametross (Vease la
pagina 133

.

)

El estrato eraergente esta por lo general claramente definido entre 40

y 80 pies de altura. El estrato de copa, de 20 a 50 pies de altura es denso
excepto en aquellos sitios donde el viento ha dejado claros de 10 a 30 pies
cuadrados; no se distingue bien del estrato subordinado aunque por lo general
los arboles de este ultimo estrato tienen la copa menos desplegada. El es-
trato de los subordinado s , de 18 a 30 pies de altura esta poco definido. El
estrato arbustivo, de 6 a 20 pies de altura puede distinguirse del de drbo-
les subordinado s por su mayor densidad y tamafio menor de la copa de sus cons-
tituyentes. Los estratos subarbustivos de 0 a 6 pies de altura se distin-
guen por la abundancia de Gephaelis spp, y Thrinax wendlandiana,

Fisionomia y Biotipos

Las lianas son generalmente comunes y ascienden hasta la corona de

prdcticamente todas las especies de copa, hasta xina altura de 40 pies,
creando asi algun apinandento . Tambien se encuentran lianas en la copa de

subordinados y en el estrato arbustivo en los claros causados por la caida
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de arboleSo Las enredaderas son comunes en los arboles coposos y ascien-
den hasta sus coronas* Variedades mas pequenas de enredaderas son numero-
sas en los aubordinados y en los pies m.4.s pequeflosB Los epifitos del tipo
de las orquideas se encuentran ocasionalmente en las ramas de especies de

copa y subordinados . Tillandia sp. se encuentra ocasionalmente en emergen-
tes y subordinados 0 Los biotipos presentos son;

lo Bejuco indeterminado de hoja grande y acorazonada creciendo en los
emergentes y arboles de oopa,

2o Bejuco de hoja grande, en forma de azada en los emergentes y arbo-
les de copa.

3<, Bejuco indeterminado, de hoja pequena en forma de azada, creciendo
sobre los arboles de oopa, subordinados y pies mas pequefioso

4o Enredaderas indeterminadas , del tipo de la vainilla creciendo
sobre las especies subordinadas

«

So Tillandsia sp. creciendo sobre Podocarpus sp,, Licania hypoleuca

y Virola koschnyi o

60 Epifitos del tipo de las orquideas creciendo sobre los arboles de

copa Y subordinados, con alguna zonacion entre 15 y 30 pieso

7o Helechos indeterminados creciendo sobre Podocarpus sp<, y Aspidos-
perma megalocarpon o

80 Wusgos indeterminados sobre todos los fusteSo

Virola koschnyi , Sloanea sp* y Lucuma belizensis tenian raices
columnares y se encuentran cerca de 20 de estos arboles por acre. Fourouma
aspera y Symphonia globulifera tienen raices zancos pero se encuentran
pocos arboles grandes de estas especies. Euterpe panamonsis tiene raices

aereas raodificadas. No hay troncos o ramas espinosas, plantas caulifloras,

cortezas suberosas ni tampoco hojas o tallos suculentoso Entre los bio°

tipos espociales encontramos palmas, Crysophylla argentea, y la rota Des-

moncus. No hay bambu. La unica especie decidua que existe alli es As°
pidosperma megalocarpon, que solo es docidua cuando esta raadurao

Los tamarios y tipos de las hojas aparecen en la Tabla 1. (Vease la

pagina 134).

Los estratos subarbus tivos y rasantes estan caracterizados por la

presencia de Cephaelis spp. y numerosos brinzales de arboles de nadera dura

y de palmas. No hay helechos ni yerbas altas pero pueden notarse musgos

pequeflos en tallos y troncos. No hay plantas anuales y aparentemente los

estratos rasante y subarbustivo prevalecen durante todas las estacioneso
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Reproduce ion

El Calophyllum produce gran cantidad de semilla y la reproduccion
es densa y en grupos. No se observe ninguna reproduccion por brotes. La
distribucion de portagranos, latizales y brinzales en uno de los cuarteles
aparece en la Tabla E. (Vease la pagina 135)

Composicion Floristica

El estrato de emergentes contiene de 10 & 60 Srboles por acre, Los
mds prominentes sonj Licania hypoleuca, Aspidosperma megalocarpon, Lucuma
belizensis y Xilopia hypoleuca. ——— ——

—

El estrato de copa contiene de 80 & 120 ^rboles de madera dura por
acre y en algunos sitios contiene ademas tanto como 90 palmas por acre. Las
especies mds prominentes soni

Podocarpus sp.

Pseudolmedia sp.

fourourca aspera
Miconia sp,

Protium copal

Thrinax wendlandiana
Euterpe panamensis
Cupania sp.

Virola brachycarpa
Sloanea sp.

El estrato de subordinados est^ compuesto de 200 a 2,750 plantas por
acre, incluyendo las palmas. Las especies mas prominentes sont

Euterpe panamensis
Simaruba glauca
Cephaeli

s

sp.

Black Ridge Coffee
Mouriria sp,

Cassipourea podantha

Inga sp,

Synechanthus sp.

Thrinax wendlandiana
Liiconia sp.

White banak
Orbignya cohune

El estrato arbustivo contiene de 1,100 a 1,500 troncos entre los cua-
les los mds comunes son; Melas tomaceae , Thrinax wendlandiana y Cephaeli s sp,

Rinorea sp, est^ ausente u aparece raras veces. Otras especies que se en-
cuentran alii son;

Calophyllum brasiliensis
Synechanthus sp,

Mouriria sp,

Matayba oppo si ti folia
Xylopia frutescens

Blue Ridge wild coffee
Black Ridge coffee
Broken Ridge coffee
Broken Ridge cacho
Inga sp.

El estrato subarbustivo contiene de 3,000 a 10,000 plantas por acre.
Las especies mds comunes son; Me lastomaceae spp,, Cephaeli

s

spp, , Chamaedo-
rea sp, Los brinzales de Calophyllum brasiliense son abundantes, Otras
especies que se encuentran en el estrato subarbustivo son?

Synechanthus sp. Vochysia sp.
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Black Ridgo coffee
Eugenia capub

Matayba oppositl folia
Orbignya cohun©

Un perfil general de esta asociacion aparece en la Figura 1.

ASOCIACION FORES TAL CHICLEj/

Los cuarteles estudiados en esta asociacidn estan ubicados ontro Dry
Creek y el rio Sibun; la localidad se conoce como Area Dry Creek y esta
situada cerca del lindero este del Distrito Cayo,

Habitat

Los datos presantados en el artfculo anterior en lo que concierne a

temperatura,, precipitacion y viento se aplican tanbion a ostos cuarteles.

Suelo y Subsuelo

La roca madre es piedra caliza blanca de los cauces del rlo Dulco. El
suelo,, hasta una profundidad de 14 a 20 pulgadas es Idmico, color pardo
achocolatado, a vecos con conoreciones de hiorro.. Cerca de la base de esa
oapa el suelo se torna pegajoso y da paso a una arcilla amarillenta que con-^

tiene en algunos sitios fragmentos calizos en doscomposicion. Las raices
penetran hasta 3 pies de profundidado La litera de hojarasca varfa en es=
pesor^, a vecos forma una cubierta completa con un horizonte F bien definido

y en algunos sitios falta casi por completo. Su indice de desaparicidn os

rapidor, No existe informacidn detallada sobre las ralaoionos suelo-agua
poro el nivel freatico pareoe ser alto, de 1 a 3 pies en la epooa de lluviaso

La erosion es nula, el deslave insignificante y el drenaje libreo

Historia del Area

Exist« poca informacidn sobre est© tdpico y no hay indicios de cul=
tivos previoso

Factores Bidticos

Los factores bidticos son los mismos que los de la asociacidn Broken
Ridge

c

Tamafio y Naturaleza de los Cuarteles

Los dos cuarteles estudiados tenian l/Z x 3 cadenas. Ambos estaban

ubicados en el mismo sitio donde se hicieron las calioatas para el estudio

de los suelos y no existe evidencia alguna de modifioaoidn bidtioa» Los

4^ Esta descripcidn est^ basada en los datos recopilados por el autor y
resumidos en la Estacidn de Experimentacidn Fores tal Tropicals
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cuarteles se dividieron en cuadrados de l/2 cadena para las enumeraclones y
las plantas mas pequefias se midieron sdlo en una parte del area,

Uno de los cuarteles esta a 150 pies y el otro a 220 pies sobre el
nivel del maro El sitio es llano y protegido,

Estructura y Composicion

Estructura

El dosel es generalmente cerrado aunque a veces hay aberturas forma-
das por la caida de arboles. Del 10 al 20 per ciento de las especies su=
bordinadas reciben luz direota.

La distribucion de los emergentes parece ser bastante regular, con un
espaciamiento de 30 a 80 pies, aunque a veces alcanza a 120 pieso En uno

de los cuarteles no habia estrato emergente. Los arboles de la copa tienen
un espaciamiento regular, de 10 a 40 pies, mientras que el de los subor-
dinados es de 3 a 20 pieSo

Hay cierta uniformidad general en lo que se refiere al tamaHo de los

arboles maduros, que raras veces exceden de 24 pulgadas de diametro aunque
Achras sapote en ocasiones excede de 30 pulgadas. Los diametros de algunos
de los arboles mas grandes son como sigue; (Vease la pagina 138).

La estratificacion no esta por lo general bien definida. Los emer-
gentes sobresalen claramente y forman un estrato alto, discontinue de los 90

a 100 pies. El estrato de copa, de los 35 a los 70 pies de altura no es

facil de distinguir del estrato de los subordinados aun a pesar de que es

mas alto y los arboles poseen copas mas desplegadas y menos follaje* El
estrato de subordinados, entre 15 y 35 pies es facil de distinguir de los

dos estratos subyacentes principalmonte por el taiaaflo y numero de los ejem-=

plares. El estrato arbustivo y el subarbustivo son dificiles de diferenciar
excepto por el numero de ejemplares. El estrato subarbustivo contiene mu=
chas palmas y generalmente es algo abierto*

Fisionomia y Biotipos

Las lianas aparecen de ocasional a comunmente pero no afectan la copa

de los arboles del estrato de copa o de los subordinados. "Cuerdas** cuolgan
cerca del tronco de los arboles pero no afectan la vegetacidn inferior. Las

enredaderas pequenas abundan en un cuartel pero no desarrollan hojas grandes

«

A veces las enredaderas ascienden hasta 50 pies. Los bejucos en esta aso-
ciacion son relativamente escasos. Tillandsia es comun en los arboles
grandes y prefiere la zona entre 20 y 50 pies. Los biotipos son los si-

guientes

;

1. Bejuco indeterminado de hoja mediana en forma do azada que apare-
ce ocasionalmente en el estrato de copa.

2o Enredadera inde terminada, pequefia, del tipo de la vainilla, aparece
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raras veces en ol estrato de copa y entr© los subordinados

»

3o Bejuco indeterminado de hoja poquefla y acorazonada que creco
sobre los arboles subordinados y sobro los del ostrato de oope y
a veces sobre los arbustos.

4o Bejuco indeterminado de hoja grande, acorazonada y que crece a

veces en los arboles de copa, de los 20 a los 30 pies de alturao

5o Epifito del tipo de las orquideas, corriente en las ramas de los
arboles subordinados, de los 25 a 55 pies de altura.

6<, Dosmoncus crece en los arboles de copa a una altura de 40 a 50
pies o

7o Musgos delgados y arboreos son conunos en los troncos.

Terminalia amazonia y Svfietonia maoroph^/lla poseen raices columnares

y aparecen en un promodio de 8 arboles por acroo En uno de los cuarteles
no aparecieron raices colimnares. No habxa tampoco raices zancos aunque Cae-

salpinia spo tiane un tronco acanalado. En los troacos de Grysophylla ar~

gentea aparecen espinas en forma de esoamas. No hay neumatoforos ni tallos

u hojas suculsntaso La unica planta cauliflora presente es un arbusto que

no ha sido determinado. Cuando llogan a la madurez Metopium brownei , Cae-
salpinia sp. ,, Terminalia amazonia. Swietenia maornphylla y Aspidosperma
megalocarpon son deciduos. El 65 por ciento del estrato emergente, el 40

por ciento del estrato de copa y el 15 por ciento o menos del estrato subor-
dinado es deciduOo Las hojas se desarrollan en marzo y caen en enero y fe=
brero o

Los tipos y tamaflos de las hojas aparecen en la Tabla 3,(pa2ina 140).

No hay helechos, yerbas ni musgos en el estrato rasante; sin embargo
hay muchos brinzales de arboles de raaderas duras y palmas. No se encontra-
ron plantas anuales y se ere© que el estrato subarbustivo prevaleoe en todas
las astaciones del ano»

Reproduccidn

Las principales especies en los dos cuarteles y su representacidn on
portagranos, brinzales y latizales aparecen en la Tabla 4, pagina 140,,

No se observe ninguna roproduccion por brotos«

Composicion Florfstica

El estrato emergente contieno aproximadamente 18 arboles por acre»

Las especies mas prominentes son: Terminalia amazonia , Swietenia macro°
phylla y Calophyllum brasiliense o

El estrato de copa contiene de 100 a 150 arboles de maderas duras
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por acre con cerca de 10 palmas adicionales que incluyen las siguientes

especiesj (Vease el texto en ingles, pagina 141).

El estrato de subordinados esta compuesto de 175 a 225 £rboles de made-
ras duras por acre y de 45 a 75 palmas por acre, que incluyen las siguientes
especies} (Vease el texto en ingles, pagina 141),

El estrato arbustivo contiene de 575 a 750 ^rboles de maderas duras

y de 300 a 400 palmas por acre, Rinorea sp, es muy comun. Otras especies
en ese estrato sonj (Vease el texto en ingles, pagina 141).

El estrato subarbustivo superior contiene 680 brinzales de arboles
de maderas duras por acre en un cuartel y 3,740 en el otro. Las palmas a-

parecen de 500 a 1,500 por acre. Las especies prominentes son; (Vease el

texto en ingles, pagina 142).

El estrato subarbustivo inferior contiene 59,000 brinzales de drbo-
les de maderas duras por acre en un cuartel, debido quizes a la produccion
de buena semilla durante ese afio. En el otro cuartel hay 1,200 por acre.

Hay de 300 a 400 palmas por acre. Las especies mds numerosas son indeter-
minadas, Entre otras se encuentran tambien Thrinax wendlandiana y Cryso-
phylla argentea .

El croquis de un perfil general de esta ascciacion aparece en la

Figura 2.

ASOCIACION BAI^BU1/

El cuartel que se estudio en esta asociacion estd situado cerca del
pase de camion Dry Creek-St. Thomas (3io Sibun) , 20 cadenas al estede St,
Thomas. La localidad se conoce como Area Dry Creek y queda en el lindero
este del distrito - Cayo.

Habitat

Los datos que aparecieron en el articulo anterior relatives a tempe-
ratura, precipitacion y viento se aplican tambien a este cuartel.

Suelo y Sub sue lo

La roca madre parece ser piedra caliza blanca de los cauces del rio
Dulce cubierta por piedras viejas del rio. El suelo es limoso l5iriico fino,
color pardo claro con trazas de mica« La contextura es constante hasta una
profundidad de por lo menos 7 pies aunque las piedras de rio estan bastante
dispersas a esa profundidad. La litera falta a menudo por completo. ilo hay
inforraacion detallada sobre las relaciones suelo-agua. La profundidad del

_6/ La descripcion de esta asociacion esta basada en los datos recopilados
por el autor y resumidos en la Estacion Forestal Tropical.
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nivel fredtico es mds de 7 pies durante la epoca lluviosa. Existe un valle
angosto a 2 cadenas del ouartel y 8 pies mds abajo del mismo. La erosion y
deslave son nulos,

Historia del Area

Hay poca informacion en lo que se relaciona a este topico. No existe
indie io alguno de cultivos previos.

Factores Bioticos

Iguales que los de la asociacion Broken Ridge,

Tamano y Naturaleza del Cuartel

El cuartel estudiado tiene l/2 por 1/4 oadena y estd ubicado en el
sitio de una calicata hecha durante el reconocimiento de suelos. La vege-
tacion parece ser tipica de la localidad, sin ninguna inodificaoion biotica
aparente. Se contaron todas las especies del cuartel. La altitud del

cuartel es de 200 pies sobre el nivel del mar. El sitio es piano y prote-
gido,

Estructura y Gomposicion

Estruc tura

El dosol es cerrado; el bambu y las enredaderas herbdceas forman un
macizo denso de vegetacion. La distribucion de los drboles grandes es irre-
gular y muy abierta , con un espaciamiento de 100 a 200 yardas. Los drbo-
les mds pequehos tales como Cecropia sp. e Inga sp. estdn bastante disper-
ses y a veces faltan en una o mas acres. Tales drboles como Schizolobium
parahybun y Pithecolobium s p. crecen hasta 3 pies de didmetro.

La vegetacion no tiene una forma definiia y los drboles estdn muy
espaciadoa para justificar su incorporacion en el perfil.

Fisionomia y Biotipos

No hay bejucos leilosos ni epifitos. Hay abundancia de enredaderas.
Aproximadamente 1 drbol por acre posee ralces oolumnares ( Schizolobium para-

hybum , Virola koschnyi y Pithecolobium sp.) y un promedio de 3 poseen raices
zancos. El bambu tiene troncos y ramas espinosas, y hay aqui aproximada-
mente 2,214 por acre. No hay neumatoforos

,
plantas caulifloras , cortezas

suberosas ni hojas o tallos suculentos, Tampoco hay palmas ni helechos arbo-
reos.

De las especies lenosas el 98 por ciento son perennifolias . El Schi-
zolobium parahybum pierde la hoja en enero y febrero y vuelve a cubrirse de

foliaje en marzo.
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Coraposicion Floristica

Las especios arboreas que s© anotaron. d© un area bastante extensa
incluyens

Altura
Especi© ©n pi©s

Schizolobium parahybum 120
Virola koschnyi 100
Zanthoxylum spo 100=120
Pithecolobium sp© 100=120
Cecropia spo 30
Inga spo 30

La vegetacidu inferior tiene de 3 a 12 pies de altura « En los sitios
donde escasea el bambu predominan las enredaderas tales como Heliconia spo

hasta los 12 pies y Heliconia aurantiaoa hasta los 8 pies, apareoiendo en
manchoneso El bambu abunda sobre.toda la denas vegetaoidnc El numero total

de individuos por acre es d© 4,054

o

Un croquis del perfil general do ©sta asociacidn apar©ce en la Fi=
gura 3o

La lista de especies, junto con los nombres comunes aparece en las

piginas 145 y 147 <,

Resume

Ce travailed decrit trois autres associations de 1 'Honduras Britan=
nique, a savoiri Broken Ridge, Chicle et Bambouo lis se troiivent aux
contrees de Belize et Cayo, vers 200 pieds au-dessus du niveau de la mer©
Les donnees relatives a temperature, chute pluviometriqu© et vitesse du
vent exposees dans 1' article precedent s'appliquent aussi k ces for^tso

L'association Broken Ridge est semblable a 1 ' association 0rbignya°
Dialiun°Virola et dans certains endroits se confond avec elleo La premiere
est generalement moins haute et moins complex© « L© sol est un l©hm sablon-=

noux qui contient des particulos d© quartz et 1© sous-sol est presque imper^
meableo Les arbres plus grands ou emergents ont 80 pieds d'hauteuro La
vo<He foliacee (ou dais) et la couche des subordines ou retardataires no sont
pas bien definies que par lour hauteuro L©s plantes grimpantos sont tr^s

commun©So Los essences plus saillantos sontj Licania hypoleuca , Aspidos-
perroa megalocarpon, Lucuma belizensis et Thrinax wendlandiana o Dans les

pages 135 et 136 sont enumoreos les autres ossonc©s y trouvo©s, par strat©s
et la Figo 1 montr© yin profil general d© c©tt© associationo La majorite
des arbr©s sont s©mpervirents ©t a feuilles simples

»

L' association Chicle crolt sur un lohm lourd derive de pierre a chauxo

Los emergents ont une hauteur d© 90-100 piods ©t tout©s los strates se con=

fondont les unes avec les autres » Los stratos inforieuros ont beaucoup do
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palmierSo Les plantes grimpantes y sont noins communes que dans 1' associa-
tion Brokon Ridge. Les essences plus saillantes sont; Terminalia amazonia ,

Swietenia macrophylla et Calophyllum brasiliense * Dans les pages 143 et
144 sont enumerees les autres essences y trouvees, par strates et la Fig. 2

montre le profil general. La for^t est semi-decidue

.

L' association Bombou est differente des autres ici ddcrites. Slle
croit sur uu sol d' alluvion, lehm profond et limoneux. II n'y a pas de

strates car la voljte foliacde se compose de denses massifs de bambou et seu-
lement occasionnellement trouve-on un arbre a bois dur. Les arbres plus
grands, comme Schizolobium parahybum et Virola koschnyi croissent jusqu'a
120 en l-iaiiteur et 3 pieds de diamfetre. Les plantes grimpantes herbacees sont
tr^s abondantes. On trouve la liste du petit nombro d' arbres dans cette
association a la page 144 et- le profil general dans la Fig. 3.

CRSACIOIJ PS UNA S5TACI0H PS AGROSTOLOGIA

Y SILVICULTURA 3N VENEZUELA

La fundacidn de la Sstacidn de Agricultura y Silviculture do Tovar,
con el apoyo ocondnico prestado por el Ilinisterio de Agricultura y Cr£a y el
gobierno del Estado de Merida en Venezuela representa un paso de avance en
la soluoidn de los problemas que so relaoionan con la agricultura y la silvi-

culture. Esta Estacidn se considora la ra^s importante del Estado, debido a

las condicionos favorables del suelo en que funoiona, apropiado para toda

clase de experimentaoidn.

Ademas de ofrecor datos sobre la oxplotacidn raoional y econdmica

del campo foiiianta la conservacidn del suelo por medio de la utilizaaidn
adecuada de los bosques oxistentes y la plantacidn de nuovos arbulados en

aquallos suolos que solo so adaptan para tal fin. Para facilitar esta

labor de conservacidn la Estacidn reparte gratuitanente ontre los agricul-

tores arbolitos forostales tales como oaoba, eucaliptos, oanaristolos

,

braoabingas, caauarinas, ooiba, etc.

El Caribbean Forester desea que la Estacidn vaya progresivamonte

logrsndo sus diversos objetivos.
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NOTAS SOBxffi LA NOMENCLATURA DE ALGUNAS PALMAS CUBANA5

J. P. Carabia
Cuba

Copernicia macroglossa TlTendl. ex Becc- emend. Leon, Rev, Soc. Geogr.

Cubana 4(2); 41, 1931.- G. macroglossa Wendl . , Kerch. Palm. 241. 1878.

(noraen).- C. macroglossa Wendl . ex 3eco., Y/ebbia 2;177. 1907 (pro parte).

-

C. burrstiana Leon, Mem. Soc. Cubana, Felipe Poey. 10; 208. 1936.

Discusion

El articulo 64 de las Reglas Internacionales de Nonenclatura Botdnica
dice; "El nombre de un grupo taxonomico debe ser rechazado si los carac teres
de ese grupo proceden de dos o mas elementos di scordantes

,
especialmente si

esos elementos fueron erroneamente interpretados corao parte del mismo indi-

viduo". Discutir sobre este u otros articulos de las Reglas Internacionales
de Nomenclatura Botdnica, seria acrimonioso y si llamo la atencion sobre el

presente articulo . es porque este, a pesar de ser bien conocido entre los

botanicos sistemdticos , casi nunoa es aplicado y mucho menos despues qus el

binomio en discusion haya sido enmendado satisfactoriamente . Cualquier
persona que consulte monografias y otros articulos sobre nomenclatiara bota-
nica, notard rdpidamente que el dicho articulo 64 raramente es tornado en
consideracion

, y por el contrario , es frecuente encontrar espeoies ennenda-
das cuando los binomios originales fueron basados en el producto de una mez-
cla. Bsta actitud fue la seguida por el misrao autor de Copernicia burratia-
na Leon en 1931 , cuando propuso simultaneai^ente Copernicia torreana Leon y
CT macroglossa Wgndl. emend, Leoni/. Si esta pr5.ctioa no se siguiera

,
pocos

binomios Linneanus podrian ser usados y en lo que respecta a Cuba^ podemos
decir que una gran parte de los binomios de Grisebach, publicados en su mayor
parte en el Cat. PI, Cub., 1866, pasaria a la sinonimia^ pues bien conocido
es el hecho

,
que el material de Wright, con el cual Grisebach propuso muchas

especies, es desafertunadamente el producto de una mezcla.

Para evitar la enorrae confusion que podria traer la aplicacion del

articulo 64, aumentando los binomios y sinonimias existentes y por tanto
es tableciendo una falta de ordon en nuestra nomenclatura bot&nica, somos del

parecer que por el presente y hasta que dicho articulo 64 se aclare, se con-
serven todos aquellos binomios originales basados en una mezcla, aplicando
este a la mejor parte del material tipo

,
siempre que la parte mis importante

d© la descripcion corresponda a una de las partes del material, lo cual es de

esperarse; simultaneamente se debe proponer un nuevo binomio para el resto del
material, si es que este lo permite. En otras palabras , creemos que lo practi-
00 y correcto en estos casos es conservar el binomio original para esa parte
del tipo de donde se ha tornado la descripcion de la flor y fruto, o en casos

_!/ Leon, Hermano , Contribucion al Estudio d© las Palmas de Cuba, Rev. Soc.
Geogr. Cubana 4(2); 10-11, 1931.
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especiales, la descripcion de las partes vegetativas, si es que estas son
muy caracteris ticas . El resto del material tipo sera con el cual se esta-
blecera el nuevo binomio y para el oual el autor tondra mas material que
permita una descripcion .apropiada.

Acoelorraphe wrightii (Griseb, ' & Tfendl , ) Wendl, ex Becc, 7/ebbia 2:

109o 19Q7, -Copernioia v/rightii Griseb. & V/endl, in Grisebo, Cat. PI., Cub„
220o ISGGo -Paurotis androsana 0. F. Cook, Mem. Torr. Club 22j22c lSQ2o-Sere-
noa arborescenv''> Sarp,., Bet. Gaz. 27:90, 1899, -Acoolorraphe arborescans
(Sargo) Becc, Yfobbia 2:113. 19Q7. -Acoelorraphe wrightii var. novogoronensig
Becc,^ Y/ebbia 2:113. 1907-Paurotis wriglitii (Griseb. & Wendl.) Britton, To-
rreya 8s239t, 1908o-Acanthosabal caespitosa Prosoh., Gard. Chron, ser. Ill li

91. 1925o

Discusidn

De acuerdo con algunos autores, el genero Acoelorraphe no fue legalmer-«
te publicado, opinion de la cual nosotros no participamos . Sn un reciente
articuloj .L. H. Bailey Z/ hace resaltar el hecho de que esa descripcion del
genero Acoelorraphe es muy pobro, mencionando las propias palabras de Wend-
land, que dicen "Die Beschreibung dieser neuen Battung soli in Kurzem nach-=

folgen"o Ademas, Bailey aloga que la falta on designar un nombre especifico

y el no mencionar la localidad de dicha palma es suficiente para no reconocer
el valor de ese genero.

El articulo 42 de las Reglas Internacionales de Nomenclatura Botanica,
dice, "Un nombre generico no es -Vcaiidamonte publicado si no esta acompanado
por una descripcion del genero"; en otras palabras un genero publicado con su
descripcion, es legalmonte publicado y a pesar de que loemos todas las otras
reglas y recomenda clones que pudieran afectar la legitimidad de un genero, no

encontramos nada que altere lo antes dicho on el articulo 42. Por esta razdnj,

estinanos que el genero Acoelorraphe Wendl., fue legalmente publicado en Boto

Zeit, 37(10) s 147. 1879o, donde encontramos una Have analltica para las

palmas afines al genero Sabal y do donde entresacamos los siguiontes parrafos
que afectan ul gonero Acoelorraphe: "Margones de los peoiolos cubiertos de

espinas - Lamina de las hojas partidas en el nervio de union do los segmentos -

Log segmentos no se prolongan hasta el raquis - Lamina de la hoja mas o menos

de forma circular - El roquis do las hojas se hace brovo en contacto con el

limbo - Peciolos con los bordes poco espinosos - Los nervios secundarios no

libres a lo largo del apice de las hojas - La base de los nervios y nervios

principalos de las hojas sin espinas - M^rgenes de las hojas y Idbulos desnu-

dos (sin lana), ligula delgada seca." A esta descripcion podomos agregar el

nonbre del genero Acoelorraphe, que es por si descriptivo y significa, semi-

lias con un huocoo

No dejamos de considerar la opinion de Bailey y en realidad este

genero fue publicado de una forma muy informal, no obstante, la velidez del

2^ Lo Ho Bailey, Acoelorraphe vs. Paurotis, Gentes Herbarium 4(l0)j 361-

365o 1940o
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genero no fue afectada. Es notable el descuido de Wendland al no proponer
un nombre especifico ni mencionar la localidad de esa palHia; no obstante,
todos sabemos que ese autor se referia a una palma de Cuba y la cual , 61

con Grisebach, habian publicado anteriomente como Copernicia wrightii .

Este asunto sobre la identidad del genero Acoelorraphe fue aclarado hace
tiempo por Beccari, cuando este autor publico la combinacion Acoelorraphe
wrightii en Webbia 2;108, 1907. Segun el mismo Bailey, el material origi-
nal en que Wendland se baso para proponer el glnero Acoelorraphe se encuen-
tra en Europa y ha sido examinado por Beccari y Burret,

Acrocomia crispa (H.B.K.) C. F, Baker ex Becc, Pomona College Jour.
Econ. Bot, 2i364. 1912 . -Coco8_crispa H. B.K. , Nov. Gent, et Sp. PI. 1j302.
1815.

-

Acrocomia cubensis Lodd. ex Wendl,, Ind. Palm. Cycad, 1. 1854. = Gas-
trococos annentalis Morales in Poey Hepert. Ij57, 1866, As trocaryon
armental is (Morales) Wendl. ex Sauvalle , Anal. Acad. Cienc, Habana 7; 563.

1871.° Astrocaryon crispa (H.B.K.) l^Iaza, Noc. Bot. Sist. 50. 1893,=
Acrocomia amentalis (Morales) Bailey, Gentes Herb. 4; 462. 1941.

Discusion

Esta especie fue publicada por Humboldt, Bonpland y Kunth como pertene-
ciente al genero Coco s . en el Nova Genera et Species Plantarum volo 1, Do 302,

1815,, y la descripcion de la misma dice; "Cocos caudico ventricoso, inermis;

frondibus pinnatis; foliolis lanoeolato-line a r ibus ,
apice crispis -- Palma

barrigona incolarum - Crescit in insula Cubae inter Havanam et Regla. h..-

Fructificat Februario ,=Caudex quadri-aut sexorgyalis, ventricosus, inermis.
Frondes pinnataej foliolis lanceolato-linearibus

,
approximatis

,
apice crispis.

Spadix semiorgyali s ,
Calyx sexpartitus; laciniis tribus exterioribus majoribus.

Drupa sphaerica, depressaj matura flava, unilocularis
,
monosperma; nuce trigo-

na, supra angulus perforata".

Es indudable que con esta descripcion podriamos fdcilmente identificar
una palma cubana conocida como Acrocomia crispa

, y si fueramos a la propia
localidad sefialada por los autores, casi seguro, que encontrariajnos las mismas
palmas donde Humboldt colecto el material tipo. El argumento usado por Bailey
al proponer una nueva combinacion para dicha especie (op. cit), fue el mismo
argumento de Morales para proponer el binomio Gastrococos armentalis y lo cual
es una erronea interpretacion de la descripci5n original.

Como he dicho anteriormente , esa descripcion se adapta perfectamente a

una palma conocida como Acrocomia crispa, y el argumento usado sobre la altura
de la palma, es desafortunadamente un error, pues la descripcion dice con
respecto a la altura, "caudex quadri-aut sexorgyalis"; lo cual quiere decir,
la altura de cuatro o seis hombres (un orgalis es igual a seis pies)o Sobre
el asunto de que la palma fue descrita como inermis, no tenemos tampoco la

manor duda, pues palmas de esa altura son bastante viejas y generalmente
inermis en su base. No creemos sea necesario prolongar esta discusion, pues
la descripcion original se adapta perfectamente a esa palma, Acrocomia crispa
(H.B.K.) C. Fo Baker.
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(Translation of previous articlo)

NOTES ON TliE NOIffiNCLATURE OF SEVERAL CUBAN PALMS

Copernicia inacroplossa Vdendl. ex Beoc. omend. Leon, Rev. Soc, Geogro
Cubana 4(2) : 41. 1931.- C. maoroglossa Wendl., Kerch, Palm. 241. 1878.
(nomen)o - C, macroglossa Wendl. ex. Becc, V/ebbia 2;177, 1907 (pro parte)

»

- Co burretiana Leon, mem. Soc. Cubana, Felipe Poey. 10a208, 1936,

Discussion

Article 64 of the International Rules on Botanical Nomenclature states
that: "The name of a taxonomic group must be rejected if the characters of
that group were derived from two or more entirely discordant elements, es-
pecially if those elements were erroneously supposed to form part of the same
individual"., To discuss this or any other article of the International Rules
on Botanical Nomenclature would be bothersome and I only mention this par-
ticular article due to the fact that although widely knovm among systematic
botanists, it is almost never taken into consideration, even less so after the
binomial has been satisfactorily amended. Anyone who consults monographs or
any other paper on botanical nomenclature will notice at once that article 64

is but rarely taken into consideration and, on the contrary, it is frecuent
to find amended species whose original binomials were based on a combination.
This same attitude was follov/ed by the author of Copernicia burretiana Leon,

in 1931 when he proposed simultaneously Copernicia torroana Leon and C , . ma^
croglossa V/endl, emend. Leon, If this practice v;ere followed, fev; Linnean
binomials would be used and as regards Cuba, we may add that a largo part of

Grisebach's binomials, published mostly in Cat, PI, Cub., 1866 would in this

vvuy be regarded as synonyms for it is widely known that Vtfrightb material as

used by Grisebach to propose many nev/ species is unfortunately the result of

a combination.

To avoid confusion that may start from applying article 64 thru in-

creasing binomials and synonyms and thus creating disorder in our systematic
nomemclature it seems advisable at present and until said article 64 is clari-

fied, to retain all those original binomials based on a combination, ascrib-

ing it to the best part of the type specimen, as long as the most important

part of the descriptions corresponds to one of the parts of the material,

which is certainly to be expected; simultaneously, a nev/ binomial should bo

proposed, if possible, for the rest of the material. In other v/ords, we think

that it is practical and correct in these cases to retain the original bi-
nomial for that part of the specimen corresponding to the description of the

flower and fruit or in special cases to the description of vegetative parts

if these be very characteristic. The rest of the type specimen may then bo

used tc establish the new binomial for which the author should have more
material for a complete and adequate description.

Acoolorraphe wrightii (Griseb. &V/"endl,) Wondl, ex Becc, Vtfebbia 2 s

109„ 1907,- Copernicia wrightii Grisob, & Wendl, in Grisob., Cat. PI, Cub,

220o I8660- Paurotis androsana 0. F. Cook, Mem. Torr. Club 22;22. 1902.-
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Sersaoa arborescens Sarg. , Bot, Gaz. 27i90, 1899.- Acoslorraphe arborescens
(Sargo) BecCo, Webbia 2; 113. 1907.

-

Acoelorraphe wrightii var. novogeronen-
sis Becc» , Webbia 2j113. 1907.- Paurotis wrightii (Griseb. & TJ'endl.) Brit-
ton, Torreya 8{239» 1908.- Acarxtho sabal caespitosa Prosh. . Gard. Chron.
ser. Ill 7;91. 1925.

Discussion

According to several authors genus Acoelorraphe was not legally
published, opinion which v/e dc not share. In a recent article L. H, Bailey
points out the fact that the description of genus Acoelorraphe is very poor
and mentions Wendland's textual words "Die Beschreibung dieser neuen Gattung
soil kurzem nachfolgen". Besides, Bailey asserts that failure to designate
a specific narae and omission, of the locality of that palm is sufficient
reason for not recognizing the validity of this genus.

Article 42 of the International Rules on Botanical Nomenclature states
thatf "A name of a genus is not validly published unless it is accompanied by
a description of the genus"; in other vrards, a genus published with its des-
cription is legally published and on reading all other rules or recom-
mendations dealing vdth the validity of a genus we find nothing whatsoever
that may alter article 42. For this reason, v/e believe that genus Acoelorraphe
Yvehdl, was legally published in Bot. Zeit. 37(10); 147. 1879c, where we find
an analytical key to all -pains allied to genus Sabal and from, which we quote
the follovdng lines refering to genus Acoelorraphe? Margins of petioles
covered with spines - Leaf-blades parted at the vein uniting the segments -

segments not reaching rachis - leaf-blade somev/hat orbicular - leaf-rachis
tapering from base, petioles with few spines on margins, secondary veins not
free near leaf apex - base of veins and midrib v/ithout spines - leaf-blade and
lobe margins naked (not pubescent), thin, dry ligule. To this description we

may add that the descriptive generic name Acoelorraphe means seed with a hole.

We do not fail to consider Bailey's opinion since, certainly, this
genus v/as published in a rather informal way, nevertheless its validity was
not affected. Wendland's failure to propose a specific name and to mention
the locality of this palm is rather surprisingi nex'-ertheless we all know that
he was referring to a Cuban palm which he had published previously with
Grisebach as Copernicia wTightii . This matter over the identity of Acoelor-
raphe v/as made clear by Beccari v^hen he published the combination Acoelorraphe
wrightii in T/ebbia 2il08. 1909. As Bailey himself says, the original material
used by Tu'e^dland to propose genus Acoelorraphe i s in Europe and has been ex-
amined by Beccari and Burret.

Acrocomia crispa (H.B.K.) C. F. Baker ex. Becc. , Pomona College Jour.
Econ. Bote 2*364. 1912.- Gocos cri spa H.B.K. . Nov. Gen. et Sp. PI. 1*302.
1815.°Acrocomia cubensis Lodd. ex, TiTendl,, Ind, Palm. Cycad. 1. 1854.-
GastrocoGos armentalis Morales in Poey Repert. Ii57. 1866.- Astrocaryon ar -

mentalis (Morales) Wendl. ex. Sauvalle, Anal, Acad. Cienc. Ilabana 7j563, 1871.-
Astrocaryon crispa (K.B.K.) L'aza , Noc. Bot. Sist. 50. 1893,- Acrocomia ar -

m.entalis (.lloraleTJ Bailey, Gentes Herb. 4 -.462. 1941,
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Discussion

This spocios was published as pertaining to f^enus Cocos by Humboldt,
Bonpland, and Kunth in Nova Genera et Species Plantarum vol, 1, p. 302.
1815o, and the description statess "Cocos oaudice ventricoso, inermis;
frondibus pinna tisj foliolis lanceolato-linearibus

,
apioe crispis - Palma

barrigona incolarum - Crescit in insula Cuba inter Ilavanam et Regla. h. -

Fructificat Februario.- quadriaut sexorgyalis, ventricosus, inermis. Frondes
pinnatae; foliolis lanceolato-linearibus

, approximatis
, apioe crispis.

Spadix semiorgyalis ,
Calyx sexpartitusj laciniis tribus extorioribus majoribi

Drupa sphaerica, depressaj matura flava, unilocularis
, monospermaj nuce tri-

gone, supra angulos perforata".

No doubt that v/ith this description we can easily identify a Cuban
palm known as Acrocomia crispa and if we go to the locality mentioned by the
authors we would, almost for sure, find these palms v/here Ilumboldt collected
his type specimen. The argument used by Bailey to propose a nev/ combination
for this species (op. cit) was the same one presented by Morales when he
proposed the binomial Gastrococos arment&lis, and which is an erroneous in-
terpretation of the original description.

As I said before the original description suits the palm known as

Acrocomia crispa perfectly and the argument against it regarding height is

an error since the description says "caudex quadri-aut sexorgalis" which
means the height of four or six men (an orgalis is equal to six feet). On
the subject that the palm was described as "inermis" we have no doubt about
it being that way since palms that high are rather old and generally un-
armedo Vife do not think it necessary to prolong this discussion, since the

original description fits perfectly to this palm Acrocomia crispa (H«B«K«)

C. F, Baker.

Resume

L'auteur veut demontrer dans cet article que le nom scientifique

Copernicia macroglossa 'rtendl. doit dtro conserve car on ne doit pas rejeter

les bintsmes originaux comme I'a fait l'auteur de Copernicia burretiana Leono

Cette attitude jetera la confusion et le bouleversement sans avantages dans

la nomenclature botanique.

Carabia defend aussi la cause du nom Acoelorraphe wrightii pour le

palmier cubain en se basant sur le fait que la description de Wendland etait

correcte et pour cela le nom a ete valablement publie.

L'auteur considere que le bin6me Acrocomia crispa (H« B« K« ) C. F.

Baker doit "©tro conserve. La proposition d'un bindme nouveau pour cette es-

sence manque de fondement car la description originalo etait correctement

employee

.
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COMENTARIOS SOBRE EL ARTIGULO DE Jo P« CARABIA; "WlkS SQBRE

LA NOI.ENCLATURA DE ALGUNAS rmiAS CTJBANAS"

Herraano Leon
Director Colegio La Salle

Ilabana, Cuba

En la primera parte de su articulo, Carabia pasa a la sinonimia
Copernicia burretiana, establecida en ni "Segunda Contribucion al estudio
do las Palmas de Cuba'\ publicada en las Memorias de la Sooiedad Cubana de

Historia Natural (no Soc. Cubana Felipe Poey. cono dice Carabia)^ y vuolve
al status adoptado por mi en mi "Primera Contribuoion" ; C^ maoroglossa
Wendlo ex Beccr emendc Leon^ publicada en la Ravista de la Sociedad Geo-
grafica de Cuba (no Revt. Socr Geogrc Cubana, como dice Carabia) o Doy a

continuacidn un breve resuiaen del asuntOo

En mi estudio del genero Copernicia, habia observado que al binomio
Copernicia macroglossa Wendlo estaba basado en una mezcla de dos especies
dis tintas ^ la una con hoja pecioladaj, la otra representada por la inflo=
rescenciaj pero con hoja sin pecioloo En las Reglas Internacionale s ds

Nomenclatura adoptadas por el Congreso de Cambridge (1930)^ encontranos el
arte, 64 referente al caso^, y dice? "El nonbre de un grupo taxonomico debe

ser deseohado„ cuando los caracteres de este grupo fueren derivados de dos

elementos enteramente discordantes , especialmente si el autcr supuso err6-=

neamente que aquellos elementos formaban parte del mismo individuo"o El
mismo arto 64 llama "nomina confusa" los nombres desechados por osta razono

A pesar de esto,, en el case que nos ocupa, primeramente pensoj, como otros

botanicos en tal casOj que para salvar la claridad, era suficiente estable^
cer un binomio nuevo para una de las dos especies y conservar el binomio
original para la otra, y as£ lo hicej la espocie sin peciolos se llamo Co

torreana
^ y la especie con pec£olos Co macroglossa emendo Posteriormentej

habiendo encontrado la localidad de la especie con peciolos desconocida
hasta entonces - recolecte buen materials y pude comparar flores frescas de

ambas especies o Ademas^ habiendo pedido un ejemplar isotipo,, al Gray
Herbarium si recuerdo bien„ note una segunda mezcla, es decir< inflorescen-
cias de ambas especies en la misma hoja de herbariOy auirK3ntando asi la con-
fusiono Habiendo preguntado al Dro Burret si tambien habia esta nueva con-
fusion en el tipo existente en el Jardin Botanico de Dahlem, lae contesto
afirmativamente y es cuando me decidi a aplicar del todo el arto 64 j dese-
chando el binomio Co macroglossa como "nomen confusum", no sin tener la

aprobacion del citado Dro Burret^ palmdlcgo de fama mundial, quien acepto
que el nuevo binomio Co burretiana le fuera dedicado, estando lejos de pen-=

sar que habria alguien para reducir dicho binomio a la sinonimiao De mode
que „ en esta primera parte del articulo de Carabia^, se da el caso insolitOj,

quizas nuevo en nomenclatura, de pasar a la sinonimia un nombre especifico„

por haber sido establecido de completo acuordo con las reglas vigentesy como
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lo es el art. 64,

En la segunda parte de su artlculo, Carabia trata de demostrar la

validez del genero Acoelorrphe H, Wendl., en contra de Paurotis 0, F,

Cook.

Bsta Question ha sido discutida y bien aclarada por Beccari en "The
Palms Indigenous to Cuba", Pomona College Journal of Economic Botany,

Vol. Ill, I, p. 391 ( no en Webbia como estd indicado en el articulo que se

comenta); en Webbia es donde Beccari publico la oombinacion de ITi/endland,

Acoelbrrhaphe wrightii. En Gentes Herbarum (no Herbarium de Carabia) 4. 10,

361. 1940, Bailey defiende la validez d© Paurotis 0, F. Cook. Ahora,
cualquier botdnico que necesite referirse a este genero de palmas puede
escoger entre la opinion de Beccari y la d© Bailey. Es muy admisible que

Carabia nos de su opinion personal, y es muy posible que tenga razon en
este problema de dificil solucion.

La tercera parte del artlculo de Carabia, tampoco carece de interns;
en ella pasa a la sinonimia el recien establecido nombre del "corojo" co-
rriente de Cuba, Acrooomia armentalis (Morales) Bailey, volviendo al nom-
bre usado anteriormente A» crispa (H» B. K.) C. F. Baker ex Beoc.

Humboldt y Bonpland dicen haber visto la palma que describe Kunth
entre La Habana y Regla, y que los cubanos la llaman "palma barrigona".
Varies botanicos desde entonces, entre ellos J. A. Shafer y los botanicos
actuales trataron de encontrarla en el lugar indicado, pero sin exito,
aunque la palma discutida no deja de crecer en otros lugares de las cerca-
nias de la capital. 3. A, Morales quien estudio a fondo este asunto , afirma
que nunca hubo corojales entre La Habana y Regla. Carabia no se cercioro
de ello personalmente , sin embargo, nos dice que si fu^raraos a aquel lugar,
jcasi seguroi encontrariamos dicha palma. En cuanto al nombre vernacular
"palma barrigona"

,
pertenece a una especie de otro genero

, y hace poco
menos de un siglo, Pichardo , en su Diccionario Provincial de Voces Cubanas

,

dijo que en toda la Isla, la palma e:i cuestion se llama corojo. Sea lo que
fuere de la localidad y del nombre vulgar, para que un binomio sea valido,
debe ir acompanado de una descripcion, que, por supuesto, pueda aplicarse a

la especie de que se trata, lo cual no sucede en la descripcion de Kuntii^ a

pesar de que Carabia afirma y repite que dicha descripcion se aplica perfeo-
tamente al corojo comiin.

Bien es verdad, como lo hace constar Carabia, que los autores del
'"Nova Genera et Species Plantarum"

,
I, 242, (1815), entre ellos Kunth, dan

a la palma referida una altura de 4 a 6 brazas (quadri-aut sex orgyalis)

,

pero, m^s tarde , Kunth en su "Enumeratio Plantarum...", Ill, 287, (1841), le

da solo 4 a 6 pies (4-6 pedalis). Sin duda , la medida que vale es la de la

descripcion original. ;,C6mo explicar tal disparidad de parte de un autor
como Kunth? ^Quizo rectificar la prime ra medida, o tenemos que atribuirlo
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a un lapsus? Quizes lo ultimo sea lo mds probable; no lo sabemos de fijo,

y esta diferenoia tan notable entre las dos medidas no hace sino agregar a

la confusipn que resulta de una desoripcion inexacta, si se quiere referirla

al corojo corriente.

Dejando a parte, en la breve desoripcion original, los caracteres
comunes a otras muchas especies de palmas

, y concretdndonos a los pocos que

son m^s propios de la especie discutida, tenemos entre otros caracteres:

"Caudice . . . inerme" . - El^ corojo comun, en estado silvestre, crece por

lo regular en colonias , con individuos, por supuesto, de todas edades , la

mayoria espinosos. Lo propio del corojo no es de ser inerme , sino inuy espi-
noso

,
"conspicuously spiny, until weathered by age", dice Bailey en su des-

oripcion del corojo, aun las hojas son espinosas, de modo que, el deoir
"caudice inerme" es dar una falsa idea del corojo; para ser exacta la des-

oripcion debia de haber observado que la mayoria de estas palmas son muy
espinosas

.

" Calyx 6-partitus" , lacinias 5 esterioribus majoribus" . - Por "calyx
6-partitus'' , Kunth se refiere al periantio, y dice que las 3 partes exterio-
res o caliz son mayores, pero no toma la precaucion de decirnos si se refiere
al cdliz masculine o femenino. Es verdad que el caliz de la flor femenina es

un poco mas largo que la corola, pero en la flor masculina ocurre todo lo
contrario, los petalos son mucho mayores y mAs largos que los sepalos , lo
cual contradice la desoripcion y trae confusion.

"Drupa. , ,depre3sa " . - En realidad, con material en la mano , se puede
decir, como lo afirma Morales, que el fruto es globose, no deprimido , o a lo
mas "globose to depre ssed-globose" como dice Bailey.

"IJux trigona, supra angulos perforata".- En nuestros ejemplares de

corojo comun, la nuez no es trigona. Tenemos si material de una especie de
Camaguey , del genero Acrocomia, probablemente no descrita, con el fruto m&s
pequeno

, y la nuez algo trigona, pero no perforada sobre los angulos, los
tres orificios se encuentran entre los angulos, a igual distancia de ellos,

^4 que especie se refiere la desoripcion del "Nova Genera"? No lo
sabemos. En Cuba existen muchas palmas exoticas y a menudo , se encuentran
cultivadas en parques y jardines de la Habana, no solo especies exoticas,
sino tambien especies indigenas traidas del interior. Actualmente , en Cuba
pueden verse cuatro especies si no mas del genero Acrocomia publicadas, sin
hablar del material recolectado, de especies ineditas.

La desoripcion citada, no pudiendo referirse al corojo comun, trata
posiblemente de otra especie cultivada entre La Habana y Regla, y existen,
a mi parecer , suficientes razones para considerar al "nomen dubium" Cocos
crispa H.B.K, como "*nomen confusum"

, y mantener en la sinoniraia de Acroco-
mia armentaiis (Morales) Bailey, el Acrocomia crispa CF. Baker ex Becc,
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(TJranslation from previous article)

COMMENTS J. P. CARABIA 'S ARTICLE ON '*NOTES ON TItE

NOtoNCLATURE OF SEVERAL CUBAN PALMS"

In the first part of his article Carabia regards Copernioia burretia-
na . proposed in my "Second Contribution to the Study of the Cuban Palms"

,

published in the Memoirs of the Sooiedad Cubana de Historia Natural (not
Soo. Cubana Felipe Poey as Carabia states), as a synonym and goes back to
the name I adopted in my First Contribution; that is, C. macroglossa Wendl.
ex Becc. emend, Leon, published in the Revista de la Sociedad Geogrifica
de Cuba (not Rev. Soc. Geogr. Cubana, as Carabia states). A brief summary
of this case follows

t

In my study of genus Copernioia I had noticed that the binomial
Copernioia macroglossa Wendl. was based on a combination of two different
species; one with petioled leaves, the other represented by the inflorescence
but with sessile leaves. In article 64 of the Rules of Nomenclature adopted
by the Cambridge Congress (1930), referring to one such case states thatj

The name of a taxonomic group must be rejected if the characters of that
group were derived from two or more entirely discordant elements

.
especially

if those elements were erroneously supposed to form part of the same indi-
vidual". That same article refers to these names to be abandoned for the

above-mentioned reason as "nomina oonfusa". At first I thought, as other
botanisti3 have done before, that in the present case, for the sake of clearr»ss,

the best thing to do was to establish a new binomial for one of 1±ie species
and conserve the original for the other. This I did; the sessile species took
the name of C. torreana and the petioled species the name of C, macroglossa
emend. Later, upon finding the locality of the petioled species - unknown
till then - I collected good material and was able to compare fresh flowers
of both species. Besides, I asked the Gray Herbarium, if my memory does not
fail me, for an isotype specimen and I noticed a second combination; that is,

inflorescences of both species in the same herbarium sheet, thus adding to
the confusion. Having asked Dr. Burret if that new confusion as regards the

type existed in the Botanical Garden at Dahlem he answered in the affirmative
and it was Idien that I decided to apply Article 64 wholly, rejecting binomial
C. macroglossa as a "nomen confusum" not without first obtaining the approval
of Dr. Burret, a palm specialist of recognized world standing, who accepted
the new binomial C. burretiana to be named after him, never imagining that
someone would later relegate it to the rank of a synonym. Therefore, in the

first part of Carabia 's article an unusual thing happens, perhaps new to

nomenclature, where a specific name established in absolute accordance with
a rule in force

,
namely art. 64, is regarded as a synonym.

In the second part of his article Carabia tries to demonstrate the

validity of genus Acoelorraphe H. Wendl., against Paurotis 0. F. Cook. This
subject was fully discussed and made clear by Beccari in "The Palms Indigenous
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to Cuba", Pomona College Journal of Economic Botany Vol. Ill, I, p. 391

(not in rtebbia as indicated in the article); it was in Webbia v.iiere Bec-

cari published Wendland's combination, Acoelorraphe wrightii. In Centos

Herbarum (not Herbarium) 4. 10. 361. 1940, Bailey defends the validity of

Paurotis 0, F. Cook. Now then, any botanist referring to this palm genus

may choose bet\veen Beccsari's and Bailey's opinion. It is admissible for

Carabia to give his personal opinion and it is most possible that he be right

in this difficult problem.

The third part of Carabia 's article is also not devoid of interest;

for there he relegates the newly established name of Cuba's common "^coro jo"
,

Acrocomia armentalis (Morales) Bailey to a synonym category, going back to

the old A. crispa (H-B.K.) C. F. Baker ex Becc.

Humboldt and Bonpland stated that they had seen the palm described
by Kunth , between Havana and Regla and that Cubans call it "palma barrigona''.

Since then several botanists, J, A, Shafer among them, and contemporary
botanists have tried to locate it in that place without success, even
though the pain in question grows in other places in the vicinity of the
capital city. S.A, Morales, who has studied this matter thoroughly, asserts
that "corojaies ' were never found between Havana and Regla, Carabia did not
check this personally, and yet he says that if we v/ere to go to that place,
we would find that palm, almost for sure.' As regards the vernacular name
''palma barrigona", it belongs to a species from a different genus, and less
than a century ago, Pichardo in his "Provincial Dictionary of Cuban Terms"
stated that all through the island the palm in question was kno'wn as "corc-
jo". Be the locality and common name as it may. in order to be valid, a

binomial must bo accompanied by a description that of course, must apply
to the species dealt with, which is not the case with Kunth ' s description,
although Carabia asserts and repeats that said description applies perfectly
to the common ''corojo'.

It is true, as Carabia asserts, that the authors of "Nova Genera et
Species Plantarum"

,
I, 242, (1815), Kunth among them, refer to that palm as

being 4-6 fathoms (quadri aut sex orgyalis), but later, in his "Enumeratio
Plantarum...", Ill, 287, (l84l) he states only 4-6 feet (4-6 pedalis). No
doubt, the original measurement is right. How could one explain such a
discrepancy in an author like Kunth? Was he trying to correct his previous
measurement or must we attribute it to a '^lapsus"? The latter is most
probable but we do not know for sure, and this remarkable difference adds
to the confusion of an already inaccurate description if one wants to refer
it to the common "corojo".

In the brief original description, aside from the common characteris-
tics peculiar to many palms and confining this discussion to those few
peculiar traits typical to this species v/e may review "the follovdng;

"Caudice . , . Inerme "
. - The common "corojo" usually forms colonies

containing all-aged individuals, most of them spiny. As a rule, the "corojo"
is not unanr.ed but ver^^ JJpiny as confirmed by Bailey; ''most conspicuously
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spiny, until weathered by age''; and even the leaves are spiny. Therefore,
to attribute to this palm a "caudioe inerme" is to give an erroneous idea

about the species; in order to be exact the description ought to have stated
that most of these palms are very spiny. "Calyx 6- partitus . lacinias 5

exterioribus majoribus " ; - By "Calyx 6- partitus" , Kunth is referring to the

perianth, stating that the 3 external parts (or calyx) are greater but fails
to explain if he is referring to the masculine or the feminine calyx. It is

true that the calyx of the feminine flower is somewhat larger than the corolla
but in the masculine flov/ers the contrary happens, the petals are larger and
longer than ihe sepals; fact that contradicts this statement of the de-

scription and creates confusion,

"Drupa. . .depressa" . - Verifying against good material at hand and as

Morales asserts, the fruit is found to be globose not depressed, and at most,
"globose to depressed-globose" as Bailey says.

"Nux trigona. supra angulos perforata" . - In our specimens of common
"corojo" , the nut is not trigonoid. We do have material from a species in

Camagiiey belonging to genus Acrocomia
,
probably never described, whose fruit

is smaller and the nut somev/hat trigonoid, not perforated over the angles
but betv/een them and equidistant from them.

To what species does this description in "Nova Genera" correspond?
\'fe do not know. In Cuba there are many exotic palms, and often, not only
exotic palms are cultivated in parks and gardens at Havana but some native
brought from the interior. At present, four species and maybe more have
been published belonging to the genus Acrocomia, from Cuba, and there are
many specimens collected but as yet unpublished. Since the above-mentioned
case cannot be referred to common "corojo"

,
perhaps it does refer to another

species under cultivation between Havana and Regla, and to my best know^ledge
,

there are sufficient grounds on which to consider "nomen dubium"? Cocos
crispa H.B.K. as "nomen confusum'' and retain Acrocomia crispa C. F. Baker
ex Becc. as a synonym under Acrocomia armentalis (Morales) Bailey.

Resume

Dans cet article le frere Leon defend la cause du nom Copernicia
burretiana Leon que Carabia a considere comme un synonime de Copernicia ma-
croglossa Wendl. II argumente que selon les etudes qu'il a fait le nom de

Copernicia rnacroglossa a ete tire de deux essences differentes et pour cela
doit "dtre rejete comme "nomen confusum". Par consequent il adopta le nouveau
bin^e Copernicia burretiana Leon pour designer cette essence. II expose
aussi les motifs qui plaident centre la conservation du genre Acoelorraphe H,

Wendl. et suggere que Paurotis 0, F, Cook doit ©tre adopte. L'auteur croit
que la nomenclature d

'

Acrocomia armentalis (Morales) Bailey n'est encore
clarifiee mais ajoute au'Acrooomia crispa C. F, Baker doit "Stre consideree
comme synonime.
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THE CAiaBBEAN FORESTER

El "Caribbean Forester", que se comenzo a publicar «n julio de 1938
por el Servicio Forestal del Departamento de Agricultura de los Estados Uni-
dos , es una revista trimestral gratuita dedicada a encauzar el me jor aprove-
chamiento de los recursos forestales de la region del Caribe. Su proposito
es estrechar las relaciones que existen entre los ciantificos interesados en
la Dasonomia y ciencias afines exponiendoles los problems confrontados , las
politicas forestales vigentes

, y el trabajo realizado hacia la culKinacion
de ese objetivo tecnico.

Se solicitan contribuciones de no mas de 20 paginas escritas en maqUi-
nilla. Deben ser sometidas en el lenguaje vernaculo del autor , con el titulo

o posicion que este ocupa. Es imprescindible tambien incluir un resumen
corto del estudio efectuado- Los articulos deben dirigirse al "'Director of

Tropical Forestry, Tropical Forest Experiment Station, Rio Piedras , P. R."

The Caribbean Forester, published since July 1928 by the Forest Service,
U. S, Department of Agricultui*e , is a free quarterly journal devoted to the
encouragement of improved management of the forest resources of the Caribbean
region by keeping students of forestry and allied sciences in touch v/ith the

specific problems faced, the policies in effect, and the work being done

toward this end throughout the region.

Contributions of not more than 20 typewritten pages in length are

solicited. They should be submitted in the author's native tongue, and should
include the author's title or position and a short summary. Papers should b©
sent to the Director of Tropical Forestry, Tropical Forest Experiment Station,
Rio Fiedras , Puerto Rico.

Le "Caribbean Forester"
,
qui a ete publie depuis Juillet 1938 par le

Service Forestier du Departement de 1 'Agriculture des Etats-Unis, est un
journal trimestrel de distribution gratuite dedie a 1 'encouragement du
management rationnel des for@ts de la region caraibe. Son but est entretenir
des relations scientifiques de ceux qui s ' interes sent aux Sciences Forestieres

,

ses problemes et systlnes mis a jour, avec les travaux faits pour realiser cat
objectif d'amelioration technique.

On sollicite des collaborations de pas plus de 20 pages ecrites a
machine. Elles doivent ^tre ecrites dans la langue maternelle d© I'auteur en
cbnprennant son titre ou position profes sionnel et un resume de 1 'etude. Les
articles doivent ^tre adresses au "Director of Tropical Forestry, Tropical
Forest Experiment Station. Rio Piedras, Puerto liico".
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A STATED PUBLIC FOREST LAND POLICY FOR PUERTO RICO

The Goi/ernment of Puerto Rico, as early as 1917, enacted and put
into effect a corrprehensive Forest Law, which v/as inproved "by amendjionts

in 1921 0 It created ths Puerto Rico Forest Service .in the Depar hnent of

Agriculture and CoMierce and in addition, set up the general conditions and
broad objectives under v^hich and by which the Insular Forests v;ere to be

created, administered, managed, and utilized by the Forest Service under the

direction of the Conruissionsr of Agriculture and Commerce

#

Section 4, Subsection 3 tliereof provides that it shall be the duty
of the Conmissioner of Agriculture and Commerce to make rules and regula-
tions and to amend the same from time to time, ir. his discretion, "for and

ooncerning the activities of the Service as a whole and the administration,
preservation, protection, extension, occupancy and use of the forests and

forest-reserve areas, and of the timber, wood, and other forest products and

resources thereon in particular".

Pursuant to that section, tlie Commissioner of Agriculture and Com-

merce, the Honorable Luis A, Izquierdo, has recently issued as an up-to-date
official directive to the Chief of the Insular Forest Service, a Stateir.snt

of Policy and Objectives Governing the Forest Lands Belonging to Tne People
of Puerto Rico. Hiis Statement is qu.oted in full below for the information
of the readers of The Caribbean Forester.

i t A

SIAISMBNT OF POLICY AND OBJSCTI^/ES

G0V3R::ING the forest lands of TliS PEOPLS of PUERTO RICO

The Commissioner of Agriculture and Commerce, pursuant to the au-
thority vet.ted in hija by the Forest Law (Act No. 22 approved November 22,

1917 as amenaed by Act Nc. 8 approved April 27, 1921), hereby declares that

the Insular Forest Service, shall, under his general direction and super-
vision, administer, protect, develop, manage, and promote the utilization
of the forest lands, now owned by the People of Puerto Rico and those here-
after to be acquired, and designated as Insular Forests, in accordance with
the follov/ing prescribed policies and objectives, until and unless modified,
revoked, or suspended by the Commissioner.
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GENERAL FOREST POLICY

Insular Forests

All timber and lands within the Insular Forests, now or to be es-
tablishedj shall be dedicated and used for their highest purpose and shall
be made to return to the people the greatest social benefits including maxi-
laum opportunities for local employTuent. To that end the Forest Service
shall, within the limits of its available personnel and facilities, ad-
minister, protect, manage, and utilize the Forests so as to:

1. Provide at all times adequate protection from fire and all
unauthorized use of timber, land, and other resources

»

2. Assure proper protection to those watersheds which are valuable
for power, irrigation, and domestic water supplies.

3. Employ all available practical and technical means to grow maxi-
mum amounts of forest products on a sustained yield basis and
make them available for commercial and public use by sale or
otherwise

.

4c Establish a suitable forest cover on denuded and understocked
lands through the operation of nurseries, field planting, and
plantation careo

5c Authorize, under formal permit, the occupancy or use by individu-
als or others of those parcels of land within the Forests which
in the discretion of the Forest Service are more valuable for

purposes other than the growing of timber and the protection of

watersheds o

6r Provide protection to and encourage the maintenance of wildlife
and fish within the Forests.

7, Take the initiative in exainining, appraising, and negotiating
with owners of those forest lands, adjoining or located near the

present Insular forests, which are chiefly valuable for forest
purposes and can be purchased within the current statutory limit
per cuerda; and make appropriate recommendations to the Com-
missioner for their survey by the Department of the Interior,
their acquisition by the People of Puerto Rico, and their subse-
quent addition to the present Insular forests.

Forestry Cooperation, Assistance, and Education

The forest Service shall, within the limits of its legal authority,

available personnel and facilities,

lo Assume the leadership in forestry throughout Puerto Rico and its

adjoining islands.
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2. Assist and cooperate with private individuals and landowners in

improving the productiveness of their forests and woodlands or

the extension by tree planting of forest growth on v/aste and
other lands

J,
for wood production, for protection against soil

erosion; as -wildlife refuges, for shade and roadside beauti-
fication, and for other beneficial purposes; and in the same

manner shall cooperate v;ith other bureaus^ departraents , and insti-
tutions of the Insular Government^ and with the various agsncies

of the Federal Government on all matters coming within the scope

of the Forest Law,

3, Bncourage public interest in forestry and in the proper protection,
management and utilization of the forest lands both public and

private through correspondence, periodicals, notion pictures

,

publications, and the delivery of lectures and talks before
social^ educational, and commercial gatherings, schools, and
colleges 9

Forest Investigations and Studies

The Forest Service shall cooperate with the Forest Service of the

U. S, Department of Agriculture and participate v/ithin the limits of its

personnel and facilities ^ in the conduct of research on all problems con-

nected with the establishment, protection, management^ and utilization of

forests and forest lands in Puerto Ricor

PROTECTION OF THE FORESTS

Pursuant to Objectives 1, 2. and G of the General Forest Policy, the

Forest Service shall, within the limits of its available personnel and

facilities, set up and employ effective methods for the protection of the

Foi-ests from fire, damage to and unauthorized cutting of Timber or other
woody growth, use and occupanc^v- of forest land for any unauthorized purpose,

the pasturing or grazing of livestock, illegal hunting and fishing, and of

Governraent propertj'- from damage and theft, including monuments, markers,

signs, etCo, through such means as;

lo Demarcation of forest boundaries by clearing of vegetation, es-
tablishment of monuments, and posting of signs

,

2, Regular patrol and policing of Forest lands to prevent trespass,
fire, and other injiarious and illegal acts,

3. Maintenance of tools and equipment for use in fighting forest
fires

,

4o Education of the public on all provisions of the Forest Law,

5= Denouncement and prosecution of all trespassers and other vio-
lators, under the Forest Law and the civil codes applicable to
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public property, utilizing v/here necessary the services of tl-ie

Legal Division of the Department

o

6« Combating, where practical, any attacks of forest diseases and
insects o

lylANAGEI-ENT AND UHLIZATION OF TIMBER ATID ARTIFICIAL REFORESTAnOIJ
'

Pursuant to Objectives 2, 3, and 4 of the General Forest Policy, the
Forest Service shall, as rapidly as facilities are made availablo for the

purpose, engage in surveys to detormine the quantity and quality of the

existing timber and woodland v/ithin present Insular forests, and of those

lands in need of reforestation in whole or in part, and prepare and submit
for the approval of the Coimaissioner comprehensive plans for the proper
management and utilization upon a sustained yield basis of all existing
forested lands and the reforestation of all denuded or understocked lands

within the Insular forests which should be dedicated to the growing of

forest products o Meanwhile and utilizing the most reliable technical data

available on proper silvicul tural management, forest utilization, and arti-
ficial reforestation, the Forest Service shall:

1. Encourage the sale of and shall sell to individuals, including
artificial persons, such timber and other products of the forest
as in the judgement of the Forest Service may be removed from

^ tl-io forest stand withoub injury to v;ator3hed values or to tVie

future reproductive or growing capacitj'' of the forest, or its

rate of growth in quantity and quality, at stumpage rates to be

approved by the Coniraissionor , but all sales whose value exceeds

$300 shall first bo advertised for bids in two newspapers,

2o Grant under free permit to deserving individu.als , and to arti-
ficial persons not organized for profit, ivho reside in or near
the Insular forests, or vtho are dependent thereon, for fuel and

house and farm timbers, and solely for and not in excess of

their personal and domestic needs, and not for resale, those
classes of forest products whose removal from the forest will
improve the quality and productive character of the remaining
forest stand but the removal of v/hich cannot be accomplished by
sale as provided in paragraph 1 hereof; and in addition may
grant free permits for like materials under similar conditions
to public agencies v;here their use of the materials will be
clearly of general public bonefito

3v Conduct timber stand improve:aont operations, to the extent tliat

public funds are available for that purpose, in tliose forest
stands whicli are in need of silvicul tural improvement but from
ivhich the material that should be removed cannot be out and
disposed of through the sale or free use of forest products,
as provided in paragraphs 1 and 2 hereof

o
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4t Shall engage in the collectionj or procurement "by other means,

of forest tree seed and shall establish and maintain suitable
forest tree nurseries on lands under its supervision, or under
leases approved by the Commissioner and propagate therein forest
tree seedlings and transplants for the purpose of;

(a) Planting, or direct seeding^ of understocked and denuded
Insular forest lands

c

(b) Distribution to owners and tenants of farm land for establish-
ing windbreaks

J,
shelterbelts , and woodlots on denuded or non-

forested farmlands in cooperation v;ith the Agricultural
Extension Service or other authorized Insular and Federal
agencies pursuant to the cooperative agroementj under the

Clarke-McNary and IIorris-Doxey Acts, between the Commissioner
of Agriculture and Commerce of Puerto Rico and the Secretary
of Agriculture of the United States-.

(c) Growing and furnishing forest- tree, fruit-tree, and shade-
tree seedlings and transplants to other Insular and Federal
agencies, upon request and at their expense, for duly au-

thorized reforestation, shade tree, and beautification
projects 0

5. Shall establish forest plantations on all denuded or otherwise
non-productive lands within the Insular Forests which are dedi-
cated to forest grov/ing, and shall provide the necessary subse-
quent plantation care and maintenance

=

Note ; The term forest products as used in this section shall be considered
as including any timber, wood, gum or other forest products, forage, stone,

earth, or any other product on or being of the land except minerals

»

lianage:.ie:jt am5 uses of land

Pursuant to Objectives 2 and 5 of the General Forest Policy, the

Forest Service shall and as rapidly as facilities are made available for the

purpose, engage in the necessary surveys and prepare a plan, for the ap-

proval of the Commissioner, for those lands vrithin the Insular forests
v/hich are more valuable for the cultivation of food and cash crops, the

production of natural forage for livestock, public recreation, or other
public purposes, Ileanwhile and utilizing the most reliable land-use data

available, the Forest Service shalls

1. Grant to individuals, and to artificial persons not organized
for profit, vz-ho reside within or are dependent upon, and who do

not own land outside the Insular forests, the permission to

reside on or occupy and use those lands determined to be suitable
for the purpose in question without detriment to forest, soil,

or watershed values, or the economical administration of the
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Forests, under conditions to be prescribed and at reasonable
charges as recoiranended b;/ the Forest Service and approved by the
Conuaissioner , said charges to be in the form of lawful money or,

upon tVie specific request of and a showing of need by the indi-
vidual, for an equivalent amount of labor on authorized Forest
work (subject to the approval also of the Commissioner of Labor)

o

2o Have the authority to remove those individuals who are novi re-
siding on and cultivating parcels of land v>rhich in the discretion
of the Forest Service are not suitable therefor v/ithout sub-
stantial injury to forest, soil and watershed values; provided,
however, that the periaittee shall be given a reasonable time in
which to harvest his crops and to locate another residence or

farm site in v;hich the Forest Service shall render all possible
assistance o

3. Provide, as funds are made available for the purpose, comfortable,
economically constructed houses on those parcels vj'ithin the
Forests which can be cultivated for the growing of food crops

continuously without injury to forest, soil, or watershed values;
or at locations distant from established communities for laborers

required in forest improvement work; and in addition assist in

providing school buildings where now lacking in established
forest communities

o

4» Grant to public agencies the right to use or occupy Forest lands

not in excess of their needs at reasonable charges to be de-

termined upon in each individual case, or without charge if the

benefits of said use or occupancy will accrue to the general

publico

5o Survey, determine the values thereof, establish, and improve with
the approval of the Commissioner, areas of high scenic and

recreational values within the Insular forests for the free use

of the public at large

o

ACQUISITION OF FOREST LAND

Pursuant to Objective 7 of the General Forest Policy, the Forest

Service shall take all steps necessary to the acquisition of additional

forest lands, and in its surveys and appraisals of and in its recommen-

dations to the Commissioner for the purchase of such lands, other conditions

permitting, the Forest Service shall give preference to those forest lands

which:

lo By reason of their topographic and geographic location, are

necessary for the protection of watersheds above existing or

proposed power, irrigation, and domestic water reservoirs.

2. Are nov/ being injured, denuded, or destroyed by their present
ovmers o
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3. Either lie v/-ithin, or adjoin, or are located near the boundaries
of the present Insular Forests and can be economically protected
and administered by present personnel and facilities,

4o Support timber of merchantable and saleable quality''.

5o Provided said lands can be bought within the statutory limit per

cuerda currently in effecto

(Traduccidn)

NTJBVO BSBOZO DE LA POLinCA FORESTAL FUBLIGA PARA PUERTO RICO

Ya en 1917 el gobierno de Puerto Rico habia promulgado y puesto en
vigor una Ley Forestal comprensible, mejorada posteriormente por las en-
miendas hechas en 1921, El Servicio Forestal de Puerto Rico fue creado y
adscrito al Departamento de Agricultura y Comercio por dioha ley que expo-
nia tambien las condiciones generales y objetivos que debia cumplir, segun
los cuales los bosques insulares debian ser es tablecidos , adminis trados

,

ordenados y utilisados por el Servicio Forestal, bajo la diroccidn del Co-
misionado de Agricultura y Comercio,

El articulo 4, inciso 8 de dicha ley dispone que el Comisionado de

Agricultura y Comercio debe formular las reglas y reglamentos y enmendarlos
de tiempo en tiempo, a su discrecidn, "para los trabajos del servicio en
general y para la administracidn, conservacidn, proteccidn, extension, oou-

pacidn y .use de los bosques y areas de reserva forestal; de la madera de

construccidn, madera y otros productos forestales y riquezas sobre los

mismos en particular,"

En cumplimiento de ese articulo el Comisionado de Agricultura y Co-
mercio, Hon, Luis A, Izquierdo, ha redactado recientemente una guia oficial
al dia dirigida al .jefe del Servicio Forestal Insular exponiendole las

Normas y Objetivos que Rigen en lo Concerniente a las Tierras Forestales
del Pueblo de Puerto Rico, Lias aba jo aparece dicha exposicidn que servira
de informacidn a los lec tores del Caribbean Forester,

t ± t

EXPOSIGION UE LAS KORvIAS Y OBJETIVOS QUE RIGE?T BN LO

CONCERNIEHTg a TISRl^.AS FORESTALES DEL PUEBLO PS PUERTO RICO

El Comisionado de Agricultura 3/ Comercio, con la autoridad que le

Gonfiere la Ley de Bosques (Ley Num, 22 aprobada el 22 de noviembre de

1917 segun f^e enmendada por la Ley Num, 8 aprobada el 27 de abril de
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1921), por la presente declara que el Servicio Forestal Insular, "bajo su
superintendencia y direcoidn general, administrara, proteger^, desarrollara

,

dirigira y fonentara la utilizacidn de las tierras forestales que actualrren-

te o en el future fueren propiedad del Pueblo de Puerto Rico y que han de

ser denominadas Bosques Insula res, se regiran de acuerdo con las siguientes
normas y objetivos, hasta tanto y a meuos que sean raodificadas , revocadas o

suspendidas por el Goniis ionado =

POLITICA FORESTAL GETIERAL

Bosques Insulares

Todas las tierras y la nadera de los Bosques Insulares presentes o

futures debera dedicarse a su uso optixno y hacer que rinda al pueblo los
mayores beneficios sociales, incluyendo oportunidades inaximas de empleo lo-
cal, A ese respecto el Servioio Forestal, dentro de los llmites de su per-
sonal y facilidades disponibles, administrara, proteger^, dirigira y uti-
lizer^ los bosques a fin de;

1, Proporcionar en todo moiaento proteccion adecuada contra fuegos y
todo uso desautorizado de los ^rboles, terrenes y demas recursos.

2o Asegurar la proteccion adecuada de las cuencas hodrograficas que

surten energia, agua para riego y para abastecimiento domestico.

3o Enplear todos los medics tecnicos y pr??cticos disponibles para
producir cantidades raaximas de productos forestales a base de

rendiiiiiento continue y hacerlos esequibles para uso comercial y
publico por medio de ventas o demas.

4o Establecer una cubierta forestal apropiada en tierras desnudas o

de vegetacidn escasa, mediante el funcionamiento de viveros,
siembra en el campo y cuidado de plantaciones

.

5o Autorizar bajo permiso formal la ocupacion o uso de aquellas par-

celas dentro del Bosque, que a .juicio del Servicio Forestal son

de mas valor para otros fines quesl de producir madera o pro-

teger cuencas hidrograficas

,

60 Proporcionar proteccion a y fomentar la conservacidn de peces y
vida silvestre dentro de los Bosques.

7c Tomflr la iniciativa de examinar, tasar y negociar con los duenos

de las tierras forestales que colindan con o se encuentran cerca

de los Bosques Insulares actuales y que son valiosas para fines

forestales y pueden comprarse al precio por cuerda establecido

por ley; y hacer recomendaciones apropiadas al Comisionado para

que estas tierras sean examinadas por el Departamento del Interior,
adquiridas por el Pueblo de Puerto Rico y agregadas a los actuales
Bosques Insulares.
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Cooperacidn, Ayuda y Educaoion Forestal

El Servicio Forestal, dentro de los limites de su autoridad legal,

personal y facilidades disponibles:

1, Asunira la direccion de todo Puerto Rico e islas adyacentes en
lo relative a la dasonoinia<-

2c Ayudara y cooperara con los individuos parti culares y terratenien-
tes en cuanto a raejorar la produc tividad de sus bosques y arbola-
dos 0 en la regeneracidn de terrenes baldios o denas, por medio de

la siembra o plantacion para producir nadera, proteger el suelo

contra la erosion, servir de albergue a la vida silvestre, para

sombra y erabellecimiento de las carreteras y para otros fines

beneficiosos J y de la nisna manera cooperara con otros negociados,
departamentos e instituciones * del Gobierno Insular y con las

diversas agendas del Gobierno Federal en todos los asuntos com-

prendidos en la Ley de Bosques,

3o Fomentara el interes publico en la dasonomia y en la proteccion
apropiada, ordenacion y utilizacion de las tierras forestales
tanto publicas como privadas por medio de correspondencia

, pe-
riodicos, exhibiciones cinema tograficas

,
publicaciones y confe-

rencias dadas ante grupos sociales, educacionales y comerciales,
escuelas y colegioso

Inves tigaciones y Estudios Forestales

El Servicio Forestal cooperara con el Servicio Forestal del Departa-
mento de Agricultura de Estados Unidos y participara, dentro de los llnites

de su personal y facilidades, en la direccion de las investigaciones sobre

los problems relacionados con el establecimiento
,
proteccion, ordenacion

y utilizacic5n de los bosques y tierras forestales en Puerto RicOo

PROTECCION DE LOS BOSQUES

De acuerdo con los objetivos 1, 2 y 6 de la Politica Forestal General,
el Servicio Forestal, dentro de los limites de su personal y facilidades
disponibles, organizara y empleara medios efectivos para la proteccion de

los Bosques contra fuegos, danos y cortes desautorizados de arboles y demas

vegetacidn arborea, uso y ocupacidn de terreno forestal para cualquier fin
desautorizado , pastoreo o apacentaniento del ganado, caza o pesca ilegal y
protegera la propiedad del gobierno incluyendo puntos de colidancia, indi-
cadores, cartelones, etco, contra dano y robo por medio de:

lo Demarcacidn de linderos forestales mediante la remocidn de la ve-
getacidn, el establecimiento de puntos de cdlindancia y la fija-
cidn de cartelones

o
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2. Patrullaje y servicio poliofaco regular en tierras forestales
para evitar transgresiones , incendios y otros actos perjudicia-
les e ilegales.

3. Conservacion de herraraientas y equipo necesario para conbatir
incendios forestales.

4. Educacion del publico sobre todas las disposiciones de la Ley de
Bosques

.

5. Denuncia y enjuiciamiento de todos los transgresores y domas con-
traventores, conforme a la Ley de Bosques y los codigos civiles
sobre propiedad publica, utilizando enoaso necesario los servi-
cios de la Division Legal del Departamento.

6. Combatir donde sea pr^ctico, cualquier enfermedad o cualquier
plaga de insocto fores tal.

ORDENAGION Y UTILIZACION DE MADERA Y REGENERAGION ARTIFICIAL

De acuerdo con los objetivos 2, 3 y 4 de la Polftica Forestal General,
el Servicio Forestal, tan pronto como se disponga de las facilidades nece-
sarias, har^ reconocimientos para determinar la cantidad y calidad de los
bosques y arbolados existentes dentro de los actuales Bosques Insulares y
de aquellas tierras que necesitan reforestarse total o parcialiaente, y pre-
parara y sometera para la aprobacidn del Comisionado, planes extensivos para
la ordenacidn y utilizacion adecuada, a base de rendimiento continuo, de

todas las tierras arboladas y para la reforestacidn do todas las tierras
desnudas y escasas de vegetacidn dentro de los Bosques Insulares que deben
dedicarse al cultivo de productos forestales. Mientras tanto y utilizando
los datos tecnicos fidedignos disponibles sobre la ordenacidn silvicultural
apropiada, la utilizacidn forestal y la regenoracidn artificial, el Servicio
Forestal

:

1. Fonentar^ la venta, y vender^ a individuos, incluyendo personas
juridicas, a precios que habr^n de ser aprobados por el Comi-
sionado, aquella madera u otro producto del bosque que a juicio
del Sorvicio Forestal pueda ser removido del rodal sin perju-
dicar el valor de las cuencas hidrograficas o la futura capaci-
dad productiva o de creciniento del bosque, o su indice de cre-
cimiento en calidad y cantidad; pero todas las ventas de mas de

^^300 deber^n efectuarse mediante subasta que se anunciar^
previamente en dos periddioos.

2. Otorgar^ bajo pormiso especial a individuos mereciiedores y a per-
sonas juridicas que no tengan negocio establecido, que residan
en o cerca de los Bosques Insulares o que dependan de ellos para
combustible y madera y sdlo para sus estrictas necesidades
personales y domesticas y no para revender, aquellos productos
forestales cuya remocidn mejore la calidad y car^cter productive
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del resto del rodal pero que no puedan renoverse por venta de
acuerdo con el parrafo Ilun, lo Adeinas podra otorgar permisos
especiales por materiales parecidos bajo condiciones sirnilares
a agendas publicas, cuando el uso de tales materiales es de
evidente beneficio publico

o

3o Llevara a cabo operaoiones de nejora, hasta donde lo pernitan
los fondos publicos disponibles, o-i aquellos rodales que neGesi-=

ten tratainiento silvicultural pero que debido a inaccosibilidad
o falta de demanda no puede disponerse del material cortado ni

por venta ni por concesidn segun estipulado en los parrafos 1 y 2o

4« Recogera o conseguira semilla de arboles forestales y establecera

y mantendra viveros forestales apropiados en terrenes bajo su

jurisdiccidn c bajo arrendamiento aprobado por el Comisionado
para obtener semillones forestales y arbolitos de trasplante con

el propdsito de:

(a) Plantar o senbrar directamente en tierras forestales insu-
lares desnudas o escasas de vegetacion.

(b) Distribuir entre dueflos o arrendatarios de terrenes agrlco-
las para establecer rompevientos y arboledas en terrenes
denudados c baldios, en cooperacidn con el Servicio de

Extension Agricola u otras a^rencias insulares o federales
autorizadas, en conformidad con el acuerdo cooperative bajo
las leyes Clarke-McNary y Norris-Doxey , entre el Gonisiona-"

do de Agricultura y Comercio de Puerto Rico y el Secretario
de Agricultura de los Sstados UnidoSo

(c) Producir y suministrar mediante solicitud y a su costa^

arbolitos forestales, frutales y de sonbra y arbolitos de

transplante a otras agendas insulares y federales para
proyectos debidanente autorizados de reforestacidn, sombra

y embellecimiento

o

5, Establecera plantaciones forestales en todos los terrenes denu-
dados o improductivos en los bosques insulares que se dedican
al cultivo de arboles forestales y propordonara el subsiguiente
cuidado y conservacidn necesaria=

Nota ; El termino "productos forestales" segun se usa en esta seccidn inclu-
ye cualquier madera de construccidn, nadera, goma u otro producto forestal,
forraje, piedra, tierra, o cualquier otro producto sobre el terreno o del

terrene, con exoepcidn de los ininerales.

ORDEMCION Y USO DEL TERRENO

De acuerdo con los objetivos 2 y 5 de la Politica Forestal General,
el Servicio Forestal, tan pronto como las I'acilidades al efecto lo peraitan.
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efsctuara los reconocimientos nocGsarios de aquellas tierras dentro de

los bosques iiisulares que sean de raas valor para ol cultivo de productos
agricolas para ol consuno y para la ventaj la produccidn de forraje natural
para el fanado, recroacion publica u otros propositos publicos y preparar^
un plan para la aprobacidn del Conis ionado » Ilientras tanto, y utilizando
datos mas fidedignos disponibles sobre el uso de lerreno, el Servicio
Fores tal

:

1. Otorfrara a individuos y a pcrsonas juridicas que no tenfran ne-
frocio establacido, que residan en o dependan del bosque y que
no posean terrono fuera de los bosques insulares, permiso para
residir en y utilizar las tiorras propias para tal fin sin de-
trimentc del bosque j suslo, o valor protector de las cuencas,
o a la adininistracion econonica del bosque, bajo condiciones a

ser proscritas y modiante rentas razcnables sepun sean reco-
rr.endadas por el Servicio Forestal y aprobadas por el Gomisio-
nado, dichas rentas paf^aderas en dinorc o sn traba.jo en proyec-
tos forestales autorizados (sujeto tanbien a la aprobacidn del
Conisionado del Trabajo) mediants deseo expreso del individuo

y prueba do insolvenciao

2o Tendra autoridad para mandar a desocupar a los individuos que

esten viviendo en o cultivando parcolas cuyo oultivo, a juicio
del Servicio i''orestal, perjudique subs tancialmente el bosque,
el suelo y el valor de las cuencas j con la condicidn, sin em-

barfrOj de que al parcelero se le dara tiempo razonable para
cosechar sus productos y para conseguir otra paroela, en lo

' cual el Servicio Forestal le ayudara en todo lo que le sea po-

sibleo

3c Proveeraj segun lo permitan los fondcs, casas cdmodas, cons-
truidas econdmicsinente , en aquellas porcelas forestales que

puedan ser cultivadas para la produccidn continua de frutos

menores sin perjudicar el bosque, el suelo, o el valor pro-
tector de las cuencas 5 para los obreros que so necesiten en
los traba.jos de mejora forestal en sitios lejos de centres de

poblacidn; y ademas, ayudara a proporcionar edificios para
esGuelas en comunidades forestales ostablecidas donde actual-
mente hagan falta =

4c Otorgara a las agendas publicas el derocho de utilizar y
ocupar tierras forestales que no exoedan sus necesidades, me-
diante renta razonable segun cada case individual, o gratis

si el beneficio de dicha utilizacidn redunda en favor del

publico en general

o

5o Hara reconocimientos de las areas de gran valor escenico y re

creative dentro de los bosques insulares, determinar^ su valor,

las establecera y laejorara con la aprobacidn del Comisionado

y para el uso del publico en general.
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ADQUISICION DE TEKRENO FORES TAL

De acuerdo con el objetivo Hum. 7 de la Folitica Fores tal General,

el Servicio Forestal dara todos los pasos necesarios para la adquisicidn
de terrene forestal adicional, y ©n sus reconocinientos y tasaciones, y
en las reconendacicnes al Comisionado para la ccrripra de tales tierras el
Servicio Forestal dara preferencia a aquellos terrenes forestales que:

lo For razdn de su situacidn topegrafica y gec/^rafica son necesa-
rios para la prcteccicn de cuoncas cue surtan erabalses existen-
tes o futures que provean energia electrica, riego y abaste-
cimientc de agua,

2, Ahora se estan per judicando, denudando o destruyendo a nanos de

sus actuales duenos

o

3« Queden en o colinden o esten situados cerca de los linderos de

Ics actuales bosques insulares y puedan ser prctegidos y admi-
nistrados per el personal y facilidades existentes.

4c Contienen Kiadera de calidad cortable y vendible.

5. Puedan comprarse al precio por cuerda establecido por la ley en
vigor.

( Traduction)

POLITIQUE FORES TISRE FTOLIQUS IIOUVBLLSIEIIT EXPOSES A FlIBRTO RICO

Deja en 1917 le gouvernenent de Puerto Rico avait edicte et mis en
vigueur une Lei Foresti^re coraprehensible qui fut amelioree par les

amendoments faits en 1921. Elle crea le Service Fores tier de Puerto Rico
dans le Departeraent d' Agriculture et Comneroe et aussi exposa les conditions
generaux et les taches qu'il devait renplir selcn lesquelles les for^ts
insulaires devaient etre etablies, adninistrees

,
anenagees et utilisees

par le Service Fores tier, sous la direction du Comr-issaire d 'Agriculture et
Conmerce

.

L'article 4, incise 8 de ladite loi dispose que le Comnissaire
d'Agricul ture et Comnerce doit fornuler les regies et reglenents et les

amender de temps en temps, a sa discretion, "pour et en ce qui concerne les
activites de tout le Service Forestier, et la surveillance, administration,
entretien, protection, extension, possession et utilisation des fer§i;s et
reserves forestieres et aussi du bois et d'autres produits et ressources
forestieres, la-dessus en particulier

Conferme a cet article, le Commissaire d' Agriculture et Coiiuaerce,

1 'honorable Luis A. Izquierdo a presente au Chef du Service Forestier
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Insulaire, cornne guide officiel mis a jour, une Constatation de la Politique
et T&chos ayant Affaire aux Forets qui Appartiennent au Peuple de Puerto
Ricoo IIous citons ici cat apercu complet, corme information pour les
lecteurs du Caribbean Forester

o

t it t

CONS TATA. TIOIT DE LA POLITIQUE ET TACH3S AYAITT AFFAIRE ALT. FORETS

QUI APFARTIENffBNT AU PSUPLB PS PUERTO RICO

Le Corninissaire d' Agriculture et Commerce conforme a I'autorite que
lui accorde la Loi Fores tiere (Loi 22 du 22 noveinbre 1317, amendoe par la

loi 8 du 27 avril, 1921) par ces presentes declare que le Service Forestier
Insulaire doit, sous sa direction et surveillance geaerale, adrninis trer

,

proteger, developper, amenager et fonenter 1
' utilisation des for^ts qui

appartiennent aujourd'hui et celles a "e'tre acquises et designees coinme For8ts
Insulaires, en accord avec les politiques et objectifs suivants, jusqu'a
et a moins qu'ils ne soient modifies, revoques ou abroges par le Comni-
ssaire lui-ntSmeo

POLITIQUE FORES TIERE GErffiRALE

For^ts Insulaires

Les for^ts et les terrains y compris, propriete du gouvernement
insulaire deja ou a I'avenir, seront dedies et utilises suivant leu.r plus
haute aptitude et on devrs faire que ces for^ts rendent au peuple les

meilleurs profits sociaux y conpris le fournissement d' opportunites de

travail aux habitants locauxo Pour accomplir ce but le Service Forestier
doit, selon les limites de personnel et facilites, administrer, proteger,
amenager et utiliser les for^ts pour:

lo Fournir en tout temps la protection des lor^ts centre I'incendie
et I'usage illegal des for'^ts, terre a bois et autres ressourceso

2o Assurer la protection efficace des sections de for^ts reconnues
essentielles a la protection des pouvoirs d'eau, irrigation,

et approvis ionnement domes tique d'eauo

3o Employer toutes les mesures pratiques et techniques disponibles en
vue d'obtenir les quantites maxima en produits fores tiers nais

a rendement soutenu, et les mettre a la disposition du commerce

et du public par voie de ventes et autremento

4o Etablir une couverture forestiere adequate sur les terrains
denudes ou trop olairsemes et les mettre en valeur avec I'aide

de pepiniores, reboisements et soins donues aux peuplementso
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5. Autoriser, par 1' octroi des psrnis formaiix, 1' occupation ou

utilisation par personnes ou autres des parcelles enclavees
dans les for^ts, que le Service i''orestier consid^re cornrie ir.ieux

propres a la culture agricole qu'a la culture forestiere et la

protection des cours d'eau,

6. Proteger et encourager le naintien de la vie sylvestre et des

poissons dans les for^tso

7. Comnencer 1
• inspection, evaluation et negotiations avec les

propria taires de terrains avoisinant ou prochains aux for^ts

et qui ne servent que pour la culture forestiere et qui peuvent
§tre achates aux prix etablis pour I'acre; faire au Conraissaire

les recoinmendations pour leur arpentage ^ ^tre fait par le

Departement de I'Interieur, leur acquisition par le Peuple de

Puerto Rico et leur subsequonte addition aux for^s insulaires
presentes

,

Cooperation, Assistance et Education Forestiere

Le Service Forestier doit, sujet aux limites de son autorite, person-
nel et facilites disponibles:

1. Assumer la direction dans le cadre des Sciences Forestilres dans

tout Puerto Rico et lies voisineSc

2. Aider et collaborer avec les simrles particuliers et rroprietai-
res a ameliorer la productivite de leur for^ts et terras ^ bois
ou 1' extension des i'or^ts par le boisenent des terrains incultes

et autres, pour la production de bois de chauffage et de cons-
truction, pcur proteger le sol centre 1' erosion, comie refuge
de la vie sylvestre, pour I'ombrage et 1

' enbellissement des

routes et aussi pour d' autres buts beneficiels; et de la n^e
fa^on le Service Forestier doit cooperer avec les autres bureaux,
departements et institutions du gouverneraent insulaire et avec

les diverses agences du gouvernenent federal interessees en ce

qui concerne les buts de la Loi Forestiere

o

3. Encourager l'inter#t et gagner le grand public a la cause de

I'econornie forestiere et ces grands buts, ^ savoir ceux de la

protection, amenagement et utilisation de la for^t aussi privee

. que publique au noyen de correspcndance
,

iournaux, representa-
tions cinenatorraphiques

,
publications, causeries et conferences

dans les milieiix sociaux, didactiques ou econoniques, ecoles et
colleges

.

Recherches et Etudes Forestieres

Le Service Forestier Insulaire doit collaborer avec le Ser\T.ce

Forestier du Departement de 1
' Agriculture des Etats-Unis et participer,

conpte tenue des limitations en personnel et facilites, a effectuer les
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recherches relatives aux problemes de 1
' e tablissemant, protection, amena-

gement et utilisation des for^ts et terres a bois de Puerto RicOo

PRO TECn ON DES FORETS

Conforme aux Objectifs 1, 2 et 6 d© la Politique Forestiore Genorale,
le Service Forestier, doit selon le personnel et facilites disponibles,
forriiuler et enployor methodes efficaces pour proteger les for^ts centre le

feu, centre les eudommagements et coupes illegaux du bois et de la vegeta-
tion forestiere, contre I'omploi et occupation des terres foresti^res pour
remplir aucun but illegitime, abus commis en forets, pacage et p^turag©
en for^t, chasse et pS'che illegal© , degdts ©t vols des propriotes du

gouverneraent y compris les monuments, marques, bornes, signes, ©tco d© la

nianiere suivante;

1. Demarcation ou bornag© des limites des fortts par 1
' eclaircis-

sement de la vegetation autour des forSts, 1 ' otablissement des

monuments ou bornes ©t en plajant des signes ou placards dans
les lieux convenableso

2o Regulariser l©s patrouilles de vigilance ©t surveiller les

fortts pour ©viter les transgressions, I'incendi© ©t toutes les

actions nuisibles ©t illegauxo

3c Conserver toujours les outils et oquipemonts sn ©tat de combattr©
les incendies forestierso

4c Education du public et lui fair© connaitre les dispositions d©

la Loi Forestiere

o

5o P©rsecuter et dononcor l©s contr©venants ©t tran3gr9ss©urs , ©n
se basant sur la Loi Forostiero et los Codes Civils relatifs a

la proprieto publiqu© ©t ©mployant, s'il le faut, les s©rvices
du Bur©au Lsgal du D©part©m©nt(,

6o Combattr©, s'il ©st nocossair© au point do vue pratique, les

iaaladi©s forostieres ot l©s insectes nuisibl©So

AlffiNAGSMBNT ET UTILISATION DU BOIS ET LA REGENERATION AliTIFICIELLE

Conforme aux Obj©ctifs 2, 3 ot 4 de la Politiqu© Por©sti^r© General©,

le Service Forestior doit, aussi rapid© quo possibl© av©c l©s facilites

disponibles a c© sujot, fair© las inventair©3 pour d©t©rmin©r la quantite

©t qualite des bois deja oxistants ot ©nclaves dans l©s fordts insulair©s ©t

des torrains d©nudes qui ont bosoin d© r©bois©m©nts complots ou en parti©

©t pr©par©r ©t presenter ^ 1
' approbation du Commissaire des p]a ns et ideas

pour 1 ' amenagement ©t utilisation avoc r©ndoment sout©nu dos bois ©t

terrains d©nudos ou peu p©uplos enclaves dans los forets insulairos ot qui

doivont €'tro d©dios \ la culturo forosti©r©o C©p©ndant ©t ©n pr©nnant los
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mesures efficaces et toutes les donnees disponibles sur 1 ' anena gernent syl-

vicole, 1
' utilisation forestiere et la regeneration ar tificielle , le Service

Forestier doit:

1. Encourager les ventes et vendre aux individus y compris les

personnes juridiques, le bois et produits forestiers que selon
I'avis du Service Forestier peuvent 'ttre enleves des peupleiaents

sans endorunager la protection des oours d'eau ou sans diminuer
la faculte de reproduction, 1 'accroissenent (quantite) et
1 ' amelioration (qualite) de la for^t, tout en assurant son
renoxTT-ellenent normal, aux prix sur pied a ©tre approuves par

le Comrnissaire, mais toutes les ventes de plus de §300 doivent
se mettre a I'enchere apres ^tre annoncees dans deux journaux.

2. Octroyer des periais gratuits, aux personnes meritantes et aux

perscnnes juridiques qui n'en obtionnent des profits, qui resident
pres des for^s insulaires et qu'en dependent pour obtenir la

iiiati^re premiere indispensable pour la construction et repara-
tion de leur bStinents, de leurs cl'S'tures, pour obtenir leur

bois dechauffage et seulenent pour renplir leur besoins mais

non pour vendre, tous ces produits dont 1
' enlevement sert pour

ameliorer la qualite et le caractere productif des peuplements

mais dont 1' enlevement ne peut pas %trQ accompli par voie de

ventes en accord avec le paragraph© 1 susmentionne ; et aussi
octroyer des permis gratuits pour pareils produits et sous

conditions sinilaires aux ageuces publiques qui veulent les

employer au profit du grand public'

3. Faire les operations forestieres d' amelioration des peuplements,
avec les frais disponibles pour cette enqu^te, dans ces peuple-
ments qui ont besoin de coupes d ' amelioration mais dont les
produits enleves ne peuvent '^tre coupes et distribues ni par
vente ni par des permis gratuits conforme aux paragraphes 1 et
2 de ce topiqu© a cause de leur inaccessibilite et manque de

demand©.

4. Recueillir ou obtenir par d'autres moyens les graines fores-
tieres et conserver les pepinieres forestieres etablies sur

des emplacements appropries de la propriote forestiere sous la

direction du Service Forestier ou prises a bail par le Comiais-

saire et pour y obtenir les brins de semences et plants a

repiquer ou transplanter a fin de les;

(a) Planter ou ensemencer les terres forestieres insulaires
clairsemees ou denudees.

(b) Distribuer parmi les proprietaires et cultivateurs pour
la creation de brise-vents, rideaux protecteurs et
parcelles boisees ou lots a bois sur les terrains deto-
riores ou deboises, en collaboration avec le Service
d'Extension Agricole et autres agences federaux et
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insulaires autoriseas en consequence des accords coopera-
tives en vertu des lois Clarke-McNary et Norris-Doxey,
entre le Commissaire de 1 'Agriculture et Commerce de Puerto
Rico et le Secretaire de 1

' Agriculture des Etats-Unis.

(c ) Faciliter aux autres agences insulaires et f ederaux, a leur
demande et a leur propre depense les plants ou graines
d'arbres forestiers, fruitiers et d 'ombre pour les pro jets
autoris^s de r^boisement , ©mbellissement et production
d'orabrage.

5. Doit 6tablir des peuplements forestiers sur les terrains d6nud6s
ou non cultiv6s enclaves dans les for^s insulaires et doit les

conserver et 6x6cuter les soins culturaux n^cessaires aux
peuplements

.

Note: Le terme "produits forestiers" y employ^ renferme le bois de construc-
tion, de chauffage, gorames, fourrage, pierre> terre et tous les produits sur
ou du terrain, a 1 'exception des minSraux.

AMENAGEMENT ET UTILISATION DES TERRES

Conforme aux Objectifs 2 et 5 de la Politique Forestiere G6n6rale
et aussi rapidement que possible avec les facilit^s disponibles a ce sujet,

le Service Forestier doit entreprendre les inventaires et enqu^tes et

preparer un plan d'ensemble a -Stre present^ a 1 • approbation du Commissaire
pour determiner les superficies propres a la culture agricole, production
de fourrage, recreation publique et autres. Cependant et sur la base des

donn^es bien fondles relatives a 1 'utilisation des terrains, le Service
Forestier doits

1. Octroyer aux individus et personnes juridiques pas organis^es
pour profiter, qui habitent dans et dependent des for#ts et

qui ne possedent pas de terrains, permis pour occuper et

utiliser ces terrains que le Service avait determine corame

propres a quelqu'un des buts enum^r^s sans provoquer detri-
ment a la for€t, sol, cours d'eau ou a 1

' administration econo-

mique des for^s , sur la base des conditions etablies et frais

raisonnables selon les r^c ommandations du Service Forestier
et apres 1

' approbation du Commissaire, dit frais a ^re pay^s

en argent ou en faisant des travaux culturaux (approuv^s par
le Commissaire des Travaux Publics ) dans la for^, dans le cas

ou I'individu I'en sollicite et peut d6montrer qu'il ne peut
pas payer en argent.

2. Etre autoris^ pour d^loger ces individus qui occupent et culti-
vent aujourd'hui les parcelles qu ' a I'avis du Service Forestier
ne sont pas propres V la culture agricole car sa cultivation
intervient avec la conservation des cours d'eau, du sol et des

for^ts; pourvu que les permissionaires aient un espace de temps
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raisonnable pour la recolte et pour trouver avec toute I'aide
possible du Service Forestier un autre emplacement ou habitation.

3. B8^tir, sur base des fonds disponibles a ce sujet, des loe;ements

economicues dans les parcelles enclaves dans les forets et qui

peuvent etre cultiv^es d'unemaniere pemanente sans pr^Judicier
les valeurs des for§ts, sols et cours d'eau; ou pour les

ouvriers forestiers dans ces endroits 61oign^s des communautes
^tabliesj et aussi etablir des 6coles parmi les communautes
forestieres ou ils font defaut.

4. Octroyer aux agences publiques le droit pour utiliser ou occuper
les terres forestieres nais seulement celles qu'ils en ont
besoin et a frais raisonnables selon les divers cas particuliers
ou exempt de charges s'il s'agit du bien-'Stre publiqueo

5. Faire I'enqu^te et en determiner les charges, etablir et conser-
ver avec 1

' approbation du Commiss aire, reserves avec possibilit^s
recreatives et esth^tiques dans les forets insulaires et les

rendre a la disposition du grand public.

ACQUISITION DES TERRAINS FORESTIERS

Conformement a I'Gbjectif 7 de la Politique Forestiere Genlsrale le

Service Forestier doit prendre les mesures necess aires pour acquerir des

terrains forestiers additionels; et dans les enqu^tes, inventaires et

recommandations au Commissaire pour 1' achat de terrains, ainsi que les

circons tances le permettront, le Service Forestier doit preferer les terres
dontJ

1. Du a leur situation topographique- et geographique sont indis-
pensables pour la protection des pouvoirs d'eau, irrigation et

reservoirs domestiques.

2. Sont I'objet d ' explotations visant a les endommager, d^nuder
et detruire.

3. Sont situees pres ou avoisinant les limites actuelles des
forets insulaires et peuvent 'etre 6conomiquement administr^es
avec le personnel et facilit6s disponibles a present.

4. Sont couvertes de peuplements utilisables.

5. Pourvu que ces terrains puissent ^re achetes au prix I'acre
6tabli et en vigueur.
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WOOD UTILIZATION IN PUERTO RICO

A comprehensive study of forest production and wood utilisation in
Puerto Rico was made late in 1944 by Messrs » Laurence V, Teesdale, Principal
Forest Products Engineer, Forest Products Laboratory, Madison, Wisconsin,
and Jaries W, Girard, Principal Lof;;ging; Engineer of the Forest Service,
Washington, in company with members of the staff of the Tropical Forest
Experiment Station at Rio Piedraso This study was conducted in cooperation
with, and Messrs o Teesdale and Girard were brought to the island by the
Puerto Rico Development Company to determine the possibilities of industrial
development in the manufacture of lumber and wood products. The findings of
this project have been published under the above title as Bulletin No. IP-21
(mimeographed) of the Forest Products Laboratory. A limited supply of copies
are available. for distribution upon request.

Estimates of forest resources were made on the basis of all available
data. It v;as determined that the total forested area of Puerto Rico is

about 528 J, 000 acres, or about 24 per cent of the surface of the island; the

present v/ood volume in all trees on the island is approximately 150,000,000
board feet of sawtimber and 15,000,000 cords of smaller material; the annual
grov/th in sav/timber 3,000,000 board feet .and in other tree growth 800,000
cords; the annual drain on local forests 2,110,000 board feet of sawtimber
and 1,103,000 cords of posts, fuelwood, etc. It is apparent, tl-ierefore,

that the total estimated present drain is 30 per cent in excess of total
estimated grov/th, with increased future drain anticipated. It is believed,
hov;ever, that intensive forest management will greatly increase production.

Other findings were that at present there is insufficient merchant-
able sawtimber at any one location to justify the establishment of a saw-

mill, and hence that whipsawing and skidding withi oxen are cheaper and

provide closer utilization of the forest. The local requirements of v/ood

for fuel and agricultural uses canbe expected to increase. The bulk of the

industrial and construction requirements will continue to be supplied by

imports of lumber. Furniture wood requirements will increase. And finally

the depleted condition of the existing forests preolndes any real oppor-

tunity for developing or expanding industries wholly dependent upon a local

supply of lumber for some time to come although there is an opportunity for

the expansion of the local furniture and millwork industries based upon
lumber imported from nearby countries.
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FORESTS AND FOREST IKDUSORIBS IV, CKILeI/

lo To Haig, Director
Appalachian Forest Exparinont Station

Uo So Forest Service

The forests of Chile, including natural v/oodland and plantation,
cover about 1/5 of the Republic's land surface or some 16 million hec-
tares. High forests of coinmercial character, however, cover only about
5-1/2 million hectares, of which better than one million is in second
growth stands or in cutovers or deforested burns o This high forest area

over 90 percent hardwoods — consists of trees typically Chilean, including
coigue, Nothofagus dombeyi ; tepa^ Laurelia serrata ; raul£, I^othofagus

prooeraj roble, Kothqfagus obliqua; laurel, Laurelia aronatioa ; olivillo,
Aextoxicon punctatum; ulmo, Eucr^'-phia cordifolia ; lingue, Persea lingue .

with fine but limited coniferous forests, chiefly araucaria, Araucaria
arauoana; alerce, Fitzroya cupressoides ; and oipres, Libocedrus spo These

forests are usually dense and luxuriant with heavy undergrowtho The trees

range in height from 25 to 35 meters and commonly up to 100 centimeters or

more in diameter, except for alerce, which frequently grows to great sizeo

Although the forest currently contains many species, the bulk of the

merchantable timber is usually found in 2 to 5 species, coigue and tepa

making up over half of the saw-timber volume in commercial stands « Chile

is particularly rich in virgin old growth saw timber having, for example,
about three times as much of this desirable type of forest on a per capita
basis as the United States. Net volume in the virgin saw- timber stands of
Chile averages about 157,000 board feet per hectare, with stands north of Puer-
to Montt averaging 53,000 board feet per hectareo The total is estimated at

about 104 billion board feeto

In addition to the high forest described above, Chile has substantial
area of woodland, intensively cut over for fuel and farm use, and a snail,
but important, plantation area consisting chiefly of eucalyptus, Sp globulus
and monterey or insignis pine, Pinus radiata ,, Alamo, Populus nigra italioa
is also grown for match stock, farm use, and rough lumber such as oonorsta
forma* Almost all of the plantation area and a great deal of the dry,
accessible woodland type is in the great central region where the major
cities of Santiago and Valparaiso are located and where lives 4/5 of Chile's
population*

The true high forest area occurs chiefly between the Bio Bio and
Aysen Rivers o Relatively little cutting has been done south of Puerto Uontt»

1/ This article is based upon a report prepared by members of the U* 3«

Forest Service under a cooperative project with the Corporaoidn de Fomento
de la Produocion, an instrumentality of the Chilean Governmente
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except for clearing for agriculture on the Island of Chiloei but north of
Puerto Montts the end of the main line railroad and the most southerly-
deep water port, land clearinf^ for agriculture has removed the forest fron
most of the central valley area and the stands still remaining are largely
in the coastal or Andes ranges,, Many competent agricultiii'ists in Chile
novi believe that most of the land suitable to agriculture has bean cleared,
and that Chile's agricultural future will depend primarily on intensifi-
cation of agriculture on land already available o Broadly speakings
therefore, the forest area now left is Chile's perraanent forest land and
should be so handled in the long-time interests of the Republic

o

^ "^is forest resource nov/ supports a small but varied forest industryo
It is not only the major source of fuel for over 80 percent of Chile's
people (coal supplies are substantial but used mostly for industrial needs,
while oil has not been found in conmorcial quantities) but also furnishes
a substantial amount of material for construction, for the boxing and
crating of agricultural goods and industrial products ^ for furniture,
plywood, fencing, mine timbers, ties, pulp and numerous other miscellane=
ous uses in agriculture and industryo There are some 600 to 700 sawmills
in Chile, most of them cutting not over 5,000 board feet per dayo How-

ever, the forest industries, including savmills, planing and remanufactur-
ing plants, furniture, cooperage, boxing, sash and door, and carpentry
industries, and the allied secondary industries, dependent upon forest
products for their basic raw material, as for example, the plywood, pulp,

match woodj, distillation, and tanning industries, represent an investment
of over 1,,000 million pesos and produce goods valued at over 1,360 million
pesos, employ some 44,000 part and full time workers, exclusive of those

engaged in cutting fuel wood and manufactured miscellaneous agricultural
products, and pay salaries and wages of over 280 million pesos annually

o

This is exclusive of indirect contributions to other industries such as the

railroads, which draw about l/l of their income from the transportation of

forest products,

Chile novT consumes, largely in home markets, about 300 million board
feet plus 158 million cubic feet annually.. Most of the cubic foot cut is

used for fuel either as wood or charcoal, though substantial amounts are

also used in the round for fencing and miscellaneous agricultural uses and

for mine timbers o A small amount of plantation=grown Pinus radiata „ about

one million cubic feet, is now ground annually in pulp productiono About

2/3 of the board foot cut (209 million board feet) is used as lumber, over

half of it for construction and the remainder for box, furniture, etco

Substantial amounts are also used in the form of hevm or sawn ties and as

mine timbers, with a relatively small amount being cut as rotary or slash

veneer o Roughly, 55 percent of the total cubic cut is used for fuel,

27 percent for lumber, 6 percent for ties and mine timbers, .respectively,

and the remainder for poles and fencing, plywood, pulp, and miscellaneous

products o

Depletion of the forest by cutting, however, represents less than

15 percent of the total depletion in cubic feet of material taken from

live, standing trees, the remainder being lost through fire, windfall.
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insects and disease o Fire is the most destructive agency in Chilean for-

ests p a natural consequence of the lack of organized fire protection in

the entire natural forest zoneo Thus the recent annual loss of timber
killed by fire has averaged 682 million cubic feetp equivalent to slightly
more than one percent of Chile's total stand j, or 4 times the saw=timber
drain caused by cuttingo Obviously such destruction is an extremely
serious obstacle to the development of larger forest industries on a perma=
nent patterno If Chile's fire loss can be reduced to about l/5 of present
losses, howeverj which would seem entirely feasible under proper organi=
zation (for the forest area is in general well watered and reasonably ac=

cessiblejp then Chile's forests could support over 2 to 3 times as much
industry periaanently as is now based upon themo

The present situation grows out of the fact that although the manu-
facture of luiober and other forest products is in one sense one of the

oldest industries in Ohilep the early colonists having put native woodlands
and forests to good use in the production of charcoal and fuelwood and in

the construction of crude habitations, furniture, boats and similar articles,
the organized exploitation of timber lands in Chile as a primarj^ business
is relatively new^ Lumber operations in Chile are still essentially land^
clearing operations j, the natural outgrowth of the effort to clear the

forests from the fertile lands of the central valley and make them available

for agriculture and grazing

o

In the true forest area this is a relatively recent effort, for only
in the early 1880 'Sj, when araucanian resistance was finally broken by Chilean
troops fresh from the Pacific war (1879=1883) were these lands opened fully
to whit© occupationo Early efforts were almost entirely devoted to clearing
the land for agriculture and grazing, the forest being regarded as an im-=

pediment to be cleared away as rapidly as possible o Gradually, however,
as a market developed for lumbar and other forest products, timber-land
ovmers brought in and operated small, portable mills on their ovm holdingSj,

using farm labor in slack seasons o Accordingly, thore grew up in Chile a

logging and sawmilling industry operated largely by men whose primary
training and interest were in agriculture and to whom logging and milling
operations were merely an attractive adjunct to the main business of
farming or stock raising.-, Under these circumstances, few operations v^ere

well planned or efficiently conducted. Operations were seasonal, timed
to use labor, insofar as feasible, when farm activities were slacko Fire
was frequently employed, both to provide pasturage for work animals and as

a direct aid in logging and land clearingo These fires were very destructive,
not only killing and injuring the trees left in the cutting area often
containing up to 70 or 80 per cent of the original stand volume, for cuts

v/ere light and highly selective == but also spreading far outside the cut-
over area to adjacent uncut stands

o

The great majority of current logging and sawmilling operations in
Chile still follow this historical patterno Operations are seasonal;
local farm hands furnish the bulk of the labor i the equipment is simple,
representing a minimum of capital investment i waste and inefficiency in
woods and mill are largely ignoredi and fire is still employed with the
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earlier recklessness and indifferenoe , little concern being shovm as long
as livesj, or mills and similar property's are not endangeredo

On the typical operation^ logging begins in the fall at the close of
the harvest and continues through the winter rainy seasono Trees are
felled^, limbed, and chopped into logs with the axoo Hauling is customarily-
done on a two^wheeled cart or bummer drawn by twOj, occasionally four, oxeno
Hauling distances are short, rarely over one milej, and the mills are portable
and moved as necessary to keep them close to the cutting areao Logs are
taken direct to the mill, if possible, log ponds being virtually unknown
in Chile and log storage space scarce o Hauling and felling are almost
always confined to the dry summer season^ October to November., Mills rarely
operate over 100 days a year, often lesso After milling, the lumber is

hauled to the railroad station by ox-cart or truck and there piled in space
provided for the purpose to await purchase and shipment by the lumber dealer
or remanufacturer o Milling equipment is usually relatively light and the
smaller mills produce only limited sizes and grades, with further finishing
and remanufacture, including resawing into thinner boards, done elsewhere

o

Piling practices are usually substandard and, as is to be expected under
these conditions, the quality of lumber is poor grade, grade recovery low,_

and stain and other defects commono Although a growing appreciation of

timber values has changed the picture appreciably in recent years, one compe

tent authority estimates that not over l/5 of the logging operations now
under way in Chile are well organized operations aimed, primarily, at timber
land exploitationo Even the larger operations are seasonal, with land
clearing as accepted objective

o

Nevertheless, the type of small mill operation developed in Chile is

not without its merits o Small portable mills involve a minimum of capital
investment and risk, can be moved frequently to minimize log hauling
distances, and, if properly handled, constitute an economical method of

logging, particularly in hardwood stands o The type of "hot logging" now
practiced, in which logs are brought directly to the log deck with a

minimum of log storage is one of the most efficient of small mill practices

o

High fuel and low labor costs tend to compensate for some of the disad-

vantages of ox=carts vs truck and tractoro In any event, it is evident
that the small mill will remain an important factor in log production in

Chile for many years to come and every effort should be made to obtain
practical improvements in operations and marketing The Corporacion de

Fomento has already taken a step in this direction tl'u'ough the organization
of a producers cooperative, through which mill ovmers can market their
product, receive help in grading and inspection, and guidance and aid in

the purchase of machinery and equipmentc

A great deal can be done in Chile to improve logging operations by
the introduction of sucli simple devices as the crosscut savif and a simple
coupling device of chain or tongs to avoid the waste in notching the log

for skiddiago In larger operations, tractors might be employed for skid
and concentration, although in the smaller trees the traditional ox-cart

methods are probably satisfactory and acceptable o The short hauls now

common, involving direct delivery to the deck with a minimum of storage.
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are very effective = Milling operations could also be raaterially ia^roved
by more attention to mill layout to eliminate excessive handling and to

utilize rollers and other mechanical means, where possible, in place of
sheer manpower

o

However
J,

the most important factor in greater production is proba-
bly the power available to the head saw and most mills in Chile are badly
underpowered so that material improvement here must await the installation
of nev/ and better mills or replacement of existing machiaeryo Small mill
experts recomraend a steam engine boiler of aro\ind 196 h,pc capacity'-,

weighing about 8 or 9 tons, and capable of cutting about 1000 board feet
per houro A truck and trailer capable of hauling about 8-l/2 tons per load
on reasonably good roads could be efficiently/ employed with such a mill for
hauling lumber to the railroad station or other concentration points =, Such
small mill operations, particularly if furnished adequate credit, good
logging engineering guidance, and proper marketing facilities, as through a

producers cooperative, could do a great deal in overcoming the disadvantages
of small mill operations, and in increasing the quality-- and quantity of
output per man houro One very important thing, however, in Chile would be
the need for job training in the use of new tools and modern equipment,
Chilean labor novi displays great skill in the use of the simple tools and
devices already employed, as, for example, the heavy single-bitted Chilean
axe and the two=whe©l cart employed for hauling, but modern machinery would
necessitate additional training and adequate managerial supervisiono

In addition to the small .mill, however, somewhat larger permanent
band mills, at least in sufficient numbers to bring about a reasonable
balance between small and large mill operations, vrould seem desirable o Such

mills would offer a better opportunity, also, of furnishing the basis for
integrated industries, particularly those based on the utilization of wood
and mill wasteo There are a considerable number of locations in Chile
capable of supporting medium sized band mills on a permanent basis

o

In addition to the sawmilling industry, Chile also supports a con=

siderable variety of other forest Indus tries o There are, of course, a

considerable number of planing mills turning out such standard products
as stripping, flooring, windov/ sash and frames, interior finish and trim,
exterior siding, etco Some of these mills are run in conjunction with a

sawmill operation, some in log concentration yards, and some in the main
industrial cities o The quality of the products of these mills is generally
rather high but the methods and operations and tj^^es of machines used are,
in most cases, inefficient and costs unnecessarily higho Furniture facto=
ries are also common, though the great bulk of furniture produced in Chile
is made in small shops and on a handicraft basis o Such conditions encourage
manufacturers to limit their output to the higher priced items where labor
costs are less important, and in consequence a large and important market
is inadequately supplied v/ith suitable goods at a fair and reasonable price

o

The manufacture of box shooks and completed boxes is also an important
industry in Chile where the wooden box is widely used as a shipping
container for such manufactured products as sugar, ceramics, canned goods,

bottled wine and fruits and vegetables o About l/S of the Iximber cut goes
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into boxoso Some of the boxes are very vtell made but too many are im-
properly constructed, wasteful of material and made of improperly seasoned
lumber 0

Chile also has a well established and flourishing plywood industry
which has attained its present growth since 1940o There are throe companies
producing rotary cut veneer, over 50 per cent of which is exported, possibly
to Argentina, Peru, and Bolivia, with domestic consumption increasing
rapidly 0 In contrast to most of the other woodworking industries, the
plants producing rotary veneer are well laid out as to production line
methods, use labor-saving devices and equipment, and have reasonably ade-
quate work space for the various operations. Plywood in Chile is now being
produced almost entirely in 3-ply stock, most of which is going into furni-
ture o Accordingly, the market for plywood should continue to expand as

other thicknesses and types are manufaoturedo For the present, however,
plant capacity is considerably in excess of domestic requirements

o

Considerable quantities of wood in Chile also go into ties, mine
timbers and poles, most of the ties being hand hevm from roble, a very suita=
ble species for this purpose because of its high natural durabilitj''o A
considerable number of wood shingles are also cut in Chile, largely from
alerce and cipreso Shingles are used almost exclusively as a roofing ma=
torial in the Southern Provinces o Both ties and shinglos are most often

produced in small operations by local woodsmen, robla hand-hewn ties, in
particular, frequently being brought into railroad stations or other concen-
tration points a few at a time by boat or carto The manufacture of wooden
farm carts and wagons is also an important home industry in Chile where a

shortage of trucks and the relatively high price and present shortage of

gasoline have retarded the development of faster methods of transportationo

One of the most important and widespread activities based upon a

forest resource, however, is the production of charcoal for fuelo Chile,
v/ith no domestic supply of oil and a limited supply of coal, consumes an
enormous quantity of charcoal annually for industries and domestic fuelo

In addition to domestic needs, charcoal is consumed industrially in the

production of pig iron and black powder, in gasogenes and by small artisans

as tinnei*s, pluiabers, and blacksmiths o National consumption is estimated
at not less than 150,000 tons annually and may well be considerably more.

Except for the limited output of two small distillation plants, not over 2

to 3 per cent of the total, charcoal is produced in primitive pits and bee-

hive ovens without recovery of the by-products o The principal by-products,

methanol and acetic acid, important commercial solvents, are not now availa-

ble in ample supply from domestic sources » Accordingly, a hardwood distil-

lation industry of adequate size, would seem a desirable and feasible ad-

dition to Chilean industries o Chile has an abundance of suitable hardwood

species giving excellent yield of charcoal and by-products and the pro-

duction cost price situation looks favorabloo

In the field of paper and pulp, Chile now has productive capacity

for paper production roughly equivalent to present domestic requirements,,

In the past most of the pulp has been imported but during the last three

Caribbean Forester - 196 - Vol. 6, No. 4



years a considerable amount of ground pulp has been produced from araucaria
and plantation-grown Insignis (monterey)pine „ particularly the latter c In
addition,; several native hardwoods,^ such as olivillo,, are suitable for the
preparation of bulky pulps such as those used in book and other high=grade
printing paperso It would seem probable,, therefore^ that in the future Chile
villi be able to produce most of her pulp requirement from domestic sources
through the establishment of a sizeable sulphate m.ill based primarily on
insignis pineo Plantation=grown v/6od is now becoming available in sufficient
quantity and other basic materials,, such as lime^ salt cake and bleaching
powder 0 are available in sufficient to abundant quantities Some interest
is also being shown in the possible production of rayon^ various types of
insulation and hardboard^, and alcohol and protein feed from Chilean species

o

In some cases aaditional knowledge and study will be needed before the

prospects for such developments can be adequately clarif iedo

In any events Chile has in her natural fores tSp woodlands and plan=
tations a valuable resource^ capable of considerable additional development.
Just how far this can go depends on the ingenuity and skill with which
Chileans can develop new and expanded forest industries;, some of which look
immediately feasible and practicalo Chile's forest resource ^ on a per capita
basis J is now relatively large b her use moderate to small u Domestic markets
should grow greatly with a rising standard of living and the export markets
needed to use her forest resource to the full may be obtainable with in=

creasing efficiency in industrial operations; Full use of the forest re=
source will not come quickly, but it is attainable if the proper managmenti,

skill,, and business acumen can be appliedo

Iloweverj, if forest industries are to be sustained on a permanent
basis,, Chile must develop and execute a forest policy of broad scope- A
good start has already been made in the basic forest law of June 1931 and
subsequent forest legislation- A policy formulating body already exists in

the National Forestry Council recently set up under executive decree- An
adequate forest policy^ however^ would require that existing legislation be
broadened and adequately implemented to do the following? (l) provide for

adequate forest protection,, particularly from fire^ and (2) provide for
adequate management of forest lands , both public and private

o

Chile has 'already shown^ in the intensive management and adequate fir©

protection given her plantation area, that such steps are feasible where
forest values are appreciated and fully exploitedc Measures of this kind^
more difficult it is true^, need to be applied to the natural forest area.-

A good forest program would require the organization of an adequately manned
and financed forest service^ responsible for the protection and management
of public forest lands and the administration of public programs applicable
to private forest lands s and a program of public aid to forest o^vnerSp in=
eluding State aid on forest protection, adequate credit facilities ^ and
support of adequate programs of forest education, forest plantingp and
research and extension=
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(Traduccion del artfculo anterior)

LOS BOSQUBS Y LAS INDUS TRIAS FORES TAIES DE CHILSl/

Los bosques de Chiles incluyendo los montes naturales y las plan-
taciones^ forman cerca de la quinta parte de la superficie total de la re=
publica o sea unos 16 millones de hectareas , Sin embargOj los montes altos
de valor comercial comprenden solo, cerca de 5 millones y medio de hectareas
de las cuales mas de un millon incluyen ya rodales de especies generalmente
inferiores que crecen despues de las cortas sin regimen, ya montes tumbados
o desfores tados por las quemaso M^s del 90 por ciento de este area de monte
alto esta compuesta de arboles tipioamente chilenos^, de maderas duras^
entre los que encontramos el coigue^ Nothofagus dombeyi i tepa^ Laurelia
serrata ; raulij Nothofagus prooera ; roble^, Nothofagus obliqua i laurel,
Laurelia aromatica i olivillo, Aextosicon punctatum ; ulmOj, Bucryphia oordifo -'

lia ; lingua s Persea lingue junto con buenos pero escasos bosques de conifer as

principalmente araucaria^, Araucaria araucana , alerce, Fitzroya cupressoides ;

y ademas cipres, Libooedrus spc Estos bosques son por lo general densos

y exuberantes, con mucha vegetacion subyacentec La Altura de los arboles
fluctua entre 25 y 35 raetros y el diametro llega a 100 centimetres o mas
con excepcion del alerce que frecuentemente crece m4.So Aunque de ordinario

el bosque contiene muchas especies , la mayoria de la madera se obtiene de

2 a 5 especies c El coigue y la tepa suninistran mas de la mi tad del volu-
men de madera aserrable en los rodales comerciables Chile es particular-
mente rico en madera aserrable proveniente de bosques virgenes antiguoSj
ya que, por ejemplo^ posoe per capita por lo menos tres veces mds que los

Estados Unidos en lo que respecta a ese deseable tipo de bosque ^ El volu=

men neto en los rodales virgenes de madera aserrable en Chile equivale a un

promedio de 37^,000 pies tablares por hectarea, con rodales al norte de Puer-

to Montt que poseen unos 53^000 pies tablares por hectarea El volumen
total se estima en cerca de 104 billones de pies tablares

o

Ademas del monte alto antes descritOj, Chile tiene un area substancial
de arbolado que ha sido intensamente tumbado para uso agrlcola y combusti=

ble y una pequefia pero importante ^rea de plantaciones consistentes princi^

palmente de eucalipto^ E. globulus y pino monterey o insigns^ Pinus radiata ^

Tambien se cultiva el alamo, Populus nigra italica para fabricar fosforos^

para uso en la finca y para raadera en bruto tal como la que se usa en

moldes de hormigon^^ Casi todo el area en plantaciones y una gran parte

del tipo de arbolado accesibl© y seco esta situado en la region central don-

de estan localizadas las ciudades de Santiago y Valparaiso y donde habitan

4/5 partes de la poblacidn de Chile

c

1/ Este articulo esta basado en un informe preparado por los miembros

del~Servicio Forestal de los EBo UTJo que trabajaron en un proyecto en co=

laboracion con la Corporaoidn de Fomento de la Produccion, agenda del

gobierno chilenoo
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La verdadera area de monte alto se encuentra principalnente entre
los rios Bio Bio y Aysono Al sur de Puerto Montt se han efeetuado relati=
vamente pocas cortasj excepto algunos claros hechos para dedicarlos a la

agricultura en la isla de Chiloe; pero al norte do Puerto Montt o qyxe cons=
tituye el final del trayecto del ferrocarril principal y ademas es el puerto
hondo mas al sur, las roturaciones del terreno ocasionaron la eliminacion
del bosque en casi todo el valle central y los rodales que quedan estan
situados en su mayorfa eu las cordilleras costaneras o en los Andes o Muchos
agrdnoEios eompetentea de Chile creen que casi todo el area adecuada para
le. agricultura ha side roturada y que el future agricola de Chile d-3pende

primordialnente de la intensificacion de las practicas agrioolas en terrenes
ya disponibies para tal fine En terininos generaies, puede decirse que el

area fcrestal que resta en Chile conio tal es en si tlerra forestal pernia=

nente y asi mismo debe tratarse para beneficio de los intereses venideros
de la republican

Este recurso forestal es hoy d£a la fuente de una pequena pero varia=
da industria forestal que suple no solo el combustible vegetal para mas

del 30 por ciento de los habitantes de Chile (el carbon mineral abunda pero
se usa principalmente en las industrias y no hay petroleo-en cantidades
comerciales) sino que tambien una cantidad substancial de maderas de cons=
truccidnj, de embalaje de productos agricolas y productos indus triales

ebanisteriBp chapas^ para posteSp maderaje en las minas, traviesas^ pulpas

y demas usos miscelaneos en la agricultura y la industriao

Hay de 600 a 700 aserraderos en Chile y la mayorfa de ellos no cor=
tan mas de 5.^000 pies tablares por dia. Sin embargo, las industrias fo=
restaleSj incluyendo aserrajej, desbaste y elaboracidn- ebanisteriaj., tonele=
riaj, embalaje f fabricacidn de bastidores y puertas, carpinteria y demas

industrias accesorias que dependen del bosque para obtener su materia prima
basica tales como fabricas de terciadoSj. de pulpa^ fdsforos. destilacidn

y tenerias represenxan una imrersidn de mas de mil millones de pesos y
producen mercancia valorada en mas de 1^:360 millones de pesos

j,
emplean

cerca de 44^000 obreros ya sea en trabajos consecutivos o provisionales

p

sin incluir aquellos que cortan la lena para combustible y fabrican produce
tos agricolas miscelaneos c Por ende^, se pagan por ccncepto de salaries y
jornales mas de 280 millones de pesos al anoc Estas cifras no inclxiyen

tampoco las contribuciones indirectas que se ofrecen a otras industrias
tales coLio la de transportacidn ferreviaria que deriva la septima parte
de sus ingresos del transporte de productos forestales:^

Chile consume hoy dia mayornente en los nercados locales j cerca de

300 millones de pies tablares mas 15,8 millones de pies cubicos al ano.

La mayor parte de la madera cubicada se usa para combustible como lena o

carbdn a pesar de que tambien se usan cantidades substanciales de madera
rolliza para empalizada y usos agricolas miscelaneos y para las minas^
Una pequefla cantidad de cerca de 1 milldn de pies cubicos de Finus radiata
obtenido de plantaciones se macera anualmente para la produccidn de pulpa
de madera r Cerca de 2/3 de los pies tablares cortados (209 millones de

pies tablares) se usa come maderaj. la mitad de esta cantidad en construe^
ciones y el reste en embalaje, rauebles etco Cantidades substanciales se
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usan tambien en forma de traviesas y madera para las minas y una cantidad
relativamente pequeHa se usa en chapas de corte rotative o longitudinal

o

El 55 por ciento mas o raenos del total de madera rolliza se usa para com-
bustible^i 25 por ciento para madera de construcoion, 6 por ciento para
traviesas y madera de minas respeotivamente y el res to para postes, espe-
ques, terciados., pulpa y produotos niscelaneosc

Sin embargo
a el agotamiento de los recursos fores tales por medio de

la Gorta de material vivo y en pie representa raenos del 15 por ciento del
agotamiento total en pies cubicosi el resto se pierde por fuegos y azotes
del vientOj, insectos y enfermedades „ El agente mas destructor da los bos-
ques de Chile es el fuego, consecuencia natural de la falta de proteccion
organizada contra el fuego on toda la region boscosa naturals El promedio
en perdidas anuales de madera destruida por el fuego en tiempos recientes es
de 682 millones de pies cubicos lo cual equivale a un poco m^s del 1 por
ciento de la cantidad total en los rodales chilenos o cuatro veces la can=
tidad de madera de sierra que se extrae en las cortaso Bs obvio que esa
destruocion es un obstaculo extremadanente serio al desarrollo de grandes
industries de caracter permanentso Si se pudieran reduoir las perdidas
ocasionadas por el fuego a solament© la quinta parte do las perdidas actua=
les, lo cual es factible por medio de organizacion apropiada (ya que ol
area forestal esta en general bien provista do agua y razonablemento acco^
siblo)^ entonces los bosques de Chile podrian sostener permanentemonto mas
del doble o el triple de la industria maderera que hoy d£a sostieneno

La situacion actual surge del hecho de que a pesar de que la ob-

tenoion de madera y demas productos forestales es en cierto sentido una

de las industrias mas antiguas de Chile y a pesar de que los primeros
colonizadores usaron los bosques para producir carbon vegetal y combusti-
ble y en la construccion de viviendas rusticasj, muebleSj embarcaciones

y demas ^, la explotacion organizada de los montes chilenos como un negocio
de primera categoria esta relativamente en sus couiienzoso Las operaciones
madereras en Chile se limitan aun a las limpias, resultado natural del

esfuerzo hecho para librar a los terrenes fertiles del valle central de

los bosques y poderlos asi dedicar a la agricultura y al sustento del

ganado

„

En el area verdaderamente forestal ese esfuerzo es relativamente

reciente pues hasta que la resistencia araucana no fue finalmente aniqui-
lada por tropas chilenas acabadas de salir de la guerra en el Pacifico
(1879=1883) no comenzo la ocupacion completa de esas tierras por los blan-

co3o Los primeros esfuerzos tendian unicamente a limpiar la tierra bos-

cosa para dedicarla a la agricultura y pastoreo y el bosque se consideraba

como un impedimento que habia que eliminar lo mas pronto posibleo Gra-

dualmentej segun se iba desarrollando el mercado para la madera y demas

productos forestales, los duefios de las tierras boscosas trajeron y pu-

sieron a trabajar pequenos aserraderos portatiles en sus terrenos utili=

zando los obreros de la industria agricola entre cosechaso De tal manera

nacio la industria maderera en Chile, en manos de hombres cuyo principal

objetivOj, habilidad e intereses eran para la agricultura y para quienes el

aserrio y acarreo era solo un suplemento de la agricultura y ganaderffto
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Bajo estas circuns tancias ,
pocas de las operaciones eran bien planeadas y

eficientemente llevadas a terminoo Las cortas solo se efectuaban en epocas
flojas de pocos trabajos ac:rlcolaSo Se usaba el fuesro a menudo para poder
proveer sustento al ganado de trabajo y conio ayuda directa del nejor acarreo

y las limpiaSc Estos fuegos eran muy destructives , matando y dafLando no so-
lo los arboles quo quedaban en el area de corta - los que incluian hasta
el 70 u 80 por ciento del volumen original del rodal pues las cortas eran
ligeras y muy selectivas - sino que tambien se esparcia por los rodales
adyacentes que aun no habxan sido oortadoso

La gran rnayoria de las operaciones de acarreo y aserrio en Chile aun
sigue ese historico patron^, Las operaciones se efectuan por epocas, se

emplean los mismos obreros agricolas, el equipo es simple, que no acarrea
gastos, no se toman en cuenta los desperdicios en el bosque ni en los ase=

rraderos y aun se queina con la irdsma avidez e indiferencia, nostrandose poco
interes mientras no se pone en peligro vida ni hacienda

o

En las operaciones tipicas la corta conienza en el otorlo despues de

recoger las cosechas agricolas y continua a traves del lluvioso inviernOo
Los arboles se tumbanj, desraochan y trozan con el hachao El acarreo se hace

en carretas do dos ruedas tiradas por 2 y a veces 4 bueyeso Las distancias

de acarreo son cortas, raras veces exceden de 1 railla pues los aserraderos
son portatiles y se llevan lo raas cerca posible del area de corta. Las
trozas se llevan directamente al aserradero, no se conocen en Chile las

maderadas ni los aguaderos, Los sitios de alniacenaje de trozas son esca-
soso La tumba y acarreo de arboles se efectua casi siempre durante la

epoca seca del verano, de octubre a novienbreo Los aserraderos raramente

trabajan mas de 100 dlas al ano y a nenudo menoSc. Despues de asorrar la

madera se lleva a la estacion del tren en carros de bueyes o en camiones

y se apila en determinados sitios hasta que se vende al negociante o al

fabricante de diversos productosc El equipo ds aserrar es casi siempre
relativamente liviano y los aserraderos mas pequenos producen tablas solo

de algunas dimensionos y grado.s y los demas procesos de acabado corao fa-
bricacion de tablas mas finas se hace en otroS sitios o Las practicas de

apilamiento son por lo general sub-standard y come es de osperar on estas
condiciones la calidad de la madera obtenida es pobrs, el porcentaje de

grades buenos es bajo y los vicios y defectos de las maderas son i.iis

comunes de lo que habrian de ser si se fabricase y apilase mejor« A pesar
de que al ir creciondo la debida apreciacion del valor de la madera el

cuadro ha cambiado favorablemente en anos recientes, una autoridad chilena
competente estipula que no mas de la quinta parte de las operaciones ma-
dereras que se efectuan hoy dia en Chile estan bien organizadas y van
encauzadas hacia una explotacidn forestal ordenadao Aun las operaciones
mayores tienen lugar en determinada epoca, con miras hacia el descuaje
de los terrenes o

Sin embargo, el tipo de aserrado desarrollado en Chile no carece
de meritoSo Los aserraderos pequenos, raoviles y transportables de un
punto a otro permiten una empresa prolija, econdmica, sin riesgos que,
adecuadamente manipulada constituye un metodo practice de corte y aca-

rreo, principalmente en los rodales de maderas duraso Esta "extraccidn
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relampago" que hoy se practica^ en la cual las trozas se traen directamente
a los molinos, con estacionamiento rrdniiao es una de las practicas mas efi-=
cientes de los aserraderos pequenos Como compensaoion de las desventajas
d© los carros tirades por bueyes vs camiones y traotores podemos citar
el oosto alto del Gombustible para estos vehiculos y los jornales altos del
obreraje De todas raaneras, es evidente que los aserraderos pequenos habran
de continuar slendo por muchos anos un importante factor en la Indus tria
maderera chilena y por lo tanto no deben escatimarse esfuerzos en mejorar
practicamente las operaciones madereras y el meroadeo^ La Corporacion de
Fonento ya ha dado los primeros pasos hacia dicho objetivo por medio de la
organizacion de una cooperativa de produotores por la cual todos los duefios
de aserraderos puaden lanzar sus produotos al marcado<, reciben ayuda al
clasificar y revisar la madera y son aderaas asesorados y ayudados al com-
prar maquinaria y equipo,,

Mucho puede hacerse para mejorar las practicas de corte y acarreo de
la madera en Chile introduciendo herramientas simples tales como las sierras
tronzadoras y acoplo de cadenas y tenazas o ganchos que evitan el tener que
hacerle los conos o "recuellos" para arras trar las trozas o El arrastre por
distancias oortas que hoy inipera y que comprende la entrega direota. a la

plataforma del aserrio^, con un estacionam3.ento m£nimo5 es rauy efectivo-
Las operaciones en el aserradero pueden mejorarse esencialmente prest^ndo=
le mas atenoion a la disposicion bdsioa'de instrumental y obreraje para
evitar manipulaoiones excesivas y utilizar en lo posible rodillos y otros
utensilios mecanicos en vez de mero trabajo manual

Sin embargo,, el factor mas importante para lograr mayor producoion
es probablemente el de la energia que se suministra a la sierra maestra
La mayoria de los aserraderos de Chile tiene poca energia de manera que

para hacer eatas mejoras es precise esperar a que se instalen nuevos y
mejores aserraderos o que se reemplace la maquinaria existente Los ex=
pertos reocmiendan una caldera de vapor de 100 caballos de fuerza^ de 6

6 9 toneladas y capaz de cortar 1^,000 pies tab lares por hora Un camion
con remolque capaz de cargar 8' 1/2 toneladas por viaje en carreteras ra=

zonablemente buenas puede utilizarse eficientemente con un aserradero de

esa naturaleza para cargar la madera de la estacion del tren o de cualquier

otro punto de estacionamiento Si a tales operaciones de aserraje se le

proporciona el debido creditOj, la direccibn de ingenieros competentes y
mercado aproplado valiendose de una cooperativa de manufactureros podrian
vencerse las desventajas de las operaciones ©n pequefla escala y mejorar
la calidad y el rendimiento por hora Debemos considerar., sin embargo

„

que en Chile es de primordial importancia entrenar al trabajador en

el uso de nuevas herramientas y equipo modernor Los obreros chilenos

son muy diestros en el uso de las herramientas simples que hoy se emplean

alii como por ejsmplo el hacha pesada de un solo filo y los carros de dos

ruedaSj, pero la maquinaria moderna neoesita preparacion adicional y su=

pervision adecuada para su debido funcionamiento

n

Ademas de los aserraderos pequeSos^, seria convenient© tener un

numero razonable de aserraderos ra^s grandes,, de car^cter permanent©,, con

sierras de cinta sin fin^ que equiparaaon la falta de aserraderos grandest
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Con 'diohos aserraderos habria mas oportunidades para fomar industrias' inte=
grales^ particulamantQ las que se basan en la utilizacion de los daspojos
de aserrio - En Chile se pueden estableoer estos tipos de aserraderos an mu=
chos sitioSj, donda se puede sostener una industria permanente

En Chile^ ademas de la industria de transformacion de la madera de

monte en madera escuadrada existe vtxi& considerable diversidad de industrias
forestales Desde luego^ existen n-umerosos aserraderos que elaboran produG=
tos aoabados standard oomo listones,. tablonoillo,, marcos de puertas y venta=
naSj, armaduraSj, tabiques,, interioreSc, eto Algunas da estas industrias
trabajan junto con los aserraderos algunas en los sitios da estacionamiento
de trozas y algunos en las ciudades mas industriales La calidad de los

productos de estos aserraderos de acabado es por lo general superior pero los

metodos,, prooedimientos y tipos de maquinaria usados son an la mayoria de los

oasos ineficientes e innecesariamente oostosos , Las fabrioas de muebles
abundan tambiea,, a pesar de que en Chile la mayorfa de los muebles son hechos

por artesanos en pequenos tallereso 1?ales condioiones estimulan a los manu=
factureros a limitar su produccion a los artiGulos m^s caros donde es menos
importante el aporte heoho a los trabajadores y comw aonseouencia,, un merca=
do extenso e importante se ve inadecuadamente suplido con produotos adecuados^

con preoios equitativos y razonables La fabrioaoion de embalajes as tambien
una industria importante en Chile donde se usan mucuo las cajas de madera
para embalar azucar,^ objetos de ceramica^ productrs enlatados, botellas de

vino,, frutas y vegetalas Cerca de la quinta parte de la madera que se corta
se invierte en cajas Algunas de estas cajas van bien hechas pero muchas
estan mal construidas y desperdician material que muchas veces esta mal
seoado

En Chile prospera tambien la industria de madera multilaminar „ la cual
ha logrado su actual auge desde 1940 Hay tres compaHias que manufacturan
chapas en maquinas larainadoras circulares,, y se exporta mas del 50 por ciento
de la produccion a Argentina^ Peru y Bolivia aunque ol consumo local aumenta
dia a dla Bn contraste con las denas industrias forestales las plantas que

producen chapas circulares estan bien equipadas y dirieidas y tienen amplio
espacio para las diversas operacionas a efectuarse; La madera multilaminar
de Chile se elabora casi por completo en forma da madera terciadaj, la mayor
parte de la cual se usa para la fabricaoidn de muebles Por consiguiente se

preconoce que el mercado de madera multilaminar continuara en ascenso segun
se vayan manufacturando compensados de mas chapas o laminas y de diversos
tipos Sin embargo^ por el presente, la capacidad de las plantas esta consi=
derablemente por encima de los requeriraientos domesticos=

Gran cantidad de la madera chilena se usa tambien para traviesas^
maderaje de minas y postes La mayoria de las traviesas se fabrican a raano,

de madera de roble,, especie m\:^ apropiada para este propdsito debido a su
gran durabilidad natural Un numero considerable del tejamani de Chile se

fabrica de alerce y cipres El tejamani se usa casi exclusivamente en las

provincias meridionales como material de techaro Tanto las traviesas como

el tejamani se fabrican en pequena escala por madereros locales, en particu=
lar las traviesas de roble cortadas a mano que frecuentemente se llevan por
grupos a las estaciones del ferrocarril u otros sitios de estacionamiento en
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jangadas o en carros de bueyeSo La fabricacion de carros de bueyes y vagones
es tainbien una industria looal importanta en Chile donde la escasez de ca-
miones y el.precio relativamente alto a la par que la escasez de gasolina han
retardado el es tablecimiento de metodos mas rapidos de transport©

o

Sin lugar a dudas una de las actividades forestales mas importantes y
difundidas es la produccion de combustible vegetal, Como el pais no poseo
recursos petroliferos locales y tan solo una fuente limitada de carbon mine-
ral ^ es imprescindible que consuma al ano una enorme cantidad de carbon
vegetal tanto en las industries como en usos domesticoso Ademas del uso do-
mestico el carbon se consume industria Imente en la produocidn de hierro en
lingoteSg polvora negra, gasdgeno y para el uso de artesanos tales como hoja-
lateroSf plomeros y herreroso El consumo nacional se calcula en no menos de

150^,000 toneladas al aflo y puede que sea mucho raaso Excepcion hecha del
limitado rendimiento del 2 a 3 por ciento del total en dos pequeSas plantas
de destilacion de madera, el carbon se fabrica por metodos primitivos sin
utilizacidn de los produotos secundarioso Los principales productos secun-
darios metanol y acido acetico, disolventes comerciales importantes, no estan
ampliaraent© disponibles en fuentes domes ticaso Por lo tanto la destilacion
de maderas duras seria una nueva industria ventajosa y factible en Chile o Bse
pais tiene abundancia de espeoies de maderas duras que dan excelentes rendi=
mientos en carbon y productos secundarios y el costo de produccion tambien
parece ser favorable

o

En el carapo de la fabricacion de papel y pulpa Chile tiene hoy dia
una capacidad productiva que equival© al abas tec iraiento de los mercados loca-
les o En pasados tiempos se importaba la pulpa pero durante los ultimos tres

afios so ha obtenido gran cantidad de pulpa maoerada de araucariw y pino

monterey (insignis) de plantaciones
,
particularmente de este ultimo o Ademas,

varies maderas duras indigenas como el olovillo sirven para fabricacion de

las pulpas abultadas usadas en la confeccion de libros y papel de imprenta do

alta calidado Parece probable que en el future Chile podra fabricar la pulpa
para su consume domestico estableciendo fabricas grandes que utilicen el

mdtodo del sulfato con el pino montereyo La madera de plantaciones se haco

cada dia disponible en mayores cantidades y otros nateriales basicos para

esa industria tales como cal, sulfato de sodio y cloruro de calcic tambien

pueden obtenerse en abtindanciao Tambien existe algun interes en la utiliza-

cidn de especies chilenas para fabricar rayon, varios tipos de material
aislador, alcohol y alimento proteicoo En algunos casos se necesita cono=

cimiento del asunto y es necesario investigar para poner en claro las pors-
pectivas de tales posibilidades

o

De todas maneras, Chile pose© un valioso recurso en bosques naturales,

arbolados y plantaciones, que puede ser considerablemente desarrolladoo El

provocho que se derive de ese desarrollo depende de la capacidad y destreza

con que los chilenos puedan fomentar nuevas y extensas industrias, algunas

de las cualos parecen, do immediate, factibles y practices o Hoy d£a el

recurso forestal de Chile per capita es relativamente grande y su utiliza-

cidn del mismo sdlo de moderada a pocao Los mercados domes ticos deber^n

crecer considerablemente segun crece el nivel de vida de sus habitantes y
los mercados de exportacidn que se neoesitan para utilizar en pleno sus
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recursos forestales los puede obtener aunentado la eficiencia de sus opera-
ciones industriales » La utilizacion en pleno de los recursos forestales no
procedera con rapidez pero se podra obtener si se efectua con la ordenacion,
habilidad y af^udeza conercial adecuadao

Mas, si las industrias forestales han de sostenerse- pernanentemente,
Chile debe delinear y poner en practica una politica o noma forestal de

anplios alcances., La ley basica de junio del 1931 y la legislacidn subsi-=

guiente forman ya la piedra angular de tal pautao Un cuerpo debidaraente or-
gariizado para fornular dicha politica lo constituye el Consejo Forestal
Nacional, recientemente creado por orden ejecutiva, Una politica forestal
adecuada habra de requerir la implantacion y expansion de los siguientes ob=-

jetivos: (l) proveer proteccion adecuada de los bosquos en especial contra

el fuego y (2) proveer adecuada ordenacidn dasocratica tanto a las tierras
forestales fiscales como a las privadaso

Ya Chile ha demostrado que tales pasos de avance son factibles donde
el valor del bosque es debidamente apreciado y plenamente explotado cono lo

indica la ordenacidn intensive y la proteccidn efectiva contra el fuego que
ha podido lograrse en las areas de plantaciones o Es precise hacer extensivas
al area de bosque natural todas esas nedidas, aunque es cierto que su reali-
zacidn es mas dificil en este respectoo Un progrema forestal plausible re=-

queriria la organizacidn de un servicio forestal con personal y fondos sufi=
cientes que sea responsable de la proteccidn y ordenacidn de los bosques
gubernanen tales , la adminis tracidn de programas fiscales aplicables a los

bosques privados y la orientacidn 'de un programa de ayuda publica a los te-

rratenientes forestales incluj'-endo aj^njida suninistrada por el ostado en lo

relative a proteccidn forestal, creditc adecuado y fonento de prograiaas di=

dacticos de divulgacidn sobre el bosque en general, metodos de sienbra, in=

ves tigaciones y extensidno

Resume

Les for^ts du Chili, y corapris la vegetation naturelle et les peuple^
ments plantes, couvrent une superficie de 16 millions d' hectares, ce qui

correspond a 20^ de la superficie to tale de la republique^ Hais, les bois
d' haute - futaie, qui representent une valeur industrielle positive, ne

couvrent que 5 l/2 millions d'hectares desquels plus d'un million est occupe
par des peuplements secondaires formes sur 1

' emplacement d'anciennes for^ts
appauvries apres les coupes imprevoyantes , par des terrains deboises ou par
des brulureso Ces superficies de bois d' haute futaie plus du 90>j en
bois durs se composent d'arbres propres du Chili y compris coigue,
Nothofagus dombeyi

,
tepa, Laurelia serrata; rauli, ITothofagus procera; roble,

Hothofagus obliqua ; laurel, Laurelia aromatica ; olivillo, Aextoxicon puncta-
turn; ulmo, Eucryphia cordifolia ; lingue, Persea liague et aussi un nombre
limite mais excellent de forSts de coniferes representees surtout par
I'araucaria, Araucaria araucana ; I'alerce, Fitzroya cupressoides et le cipres,
Libocedrus spo Ces forSts, d' ordinaire denses et exuberantes, possedent un
sous-bois touffuo La hauteur moyenne des arbres est de 25 jusqu'a 35 metres.
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sauf I'alerce qui est generalement plus eleve, et le s diametres sont souvent
de 100 crrio et peut-^tre pluso Bien que la for^t possede beaucoup d' essences
differentes la plus f^rande partie du bois provident de 2 a 5 essences o Le
coigue et le tepa comprennent plus de la moitie du volume de bois scie trouve
dans les peuplements utilisableso Le Chili est particulierement riche en
for^ts vierges et, primitives , remplies d'arbres propres a I'industrie du
sciageo La quantite totale de bois de sciage dans cas for^ts est peu pr"bs

104 billions de "board feot"o

Bn outre des for§ts d' haute futaie on rencontre au Chili une super=
ficie subs tantielle couverte de terre a bois, qui avait ete fortement coupeo
pour en obtenir bois de chauffage et bois pour employer dans les fermes et
aussi, une suparfioie petite, mais importante, couvorte de plantations
nouvelles, prinoipalernent d' eucalyptus , Eo globulus , et pin monterey, Pinus
radiata » On plante 1' alamo, Populus nigra italica pour la fabrication
d' allumettes ,

I'emploi dans les fermes et pour bois bruto Presque toute la

superficie des plantations et une grande partie du type sec et accessible
de terres a bois est situee dans la zone centrale, la ou se trouvent les

importantes cites de Santiago et Valparaiso et ou habitant 4/5 de la popu-
lation du Chili 0 La zone des bois d' haute futaie proprement dite se trouve
principalement entre les rivieres Bio Bio et Ayseno Relativement peu de

coupes ont ete pratiqueos au sud de Puerto Montt, exception faite des

defrichements faits dans I'lle de Chiloeo

Cette ressource forestiere constitue le source d'une Industrie sur

une petite echelle mais tr^s varieeo Ella est non seuloment la source
principale de bois de chauffage pour 80^ de la population du Chili mais
fournit une quantity substantielle de bois d'oeuvre, bois de caisserie pour

la construction de caisses d'emballage des produits agricoles et industriels,

bois d'ebenisterie, contreplaques , bois de mine, piquets de cl&tures, tra=

verses, pSte da bois, et d'autres diverses usageso II y a entre 600 et 700

scierles au Chili dont la majeure partie ne scie plus de 5,000 "board feet"

de bois journellament

o

Les incendies en for§t constituent le plus dangereux et destructif

ennemi des forots, du a 1' absence de protection organisee pour lutter centre

ce ravageur dans toute la region des forets naturelleso Les pertes annuelles

subies dans des periodes recentes a cause des incendies peuvent ^tro estimees

a 682 millions de pieds cubes, 1 'equivalent d'un peu plus de 1% de la super-

ficie forestiere totale du Chili et quatre fois la consommation en bois scie.

En outre de I'industrie des scieries il y a aussi un nombre conside-
rable d'usines de bois raboteo Les fabriquos des meubles sont abondantes

aussi mais la majeure partie echappe k la statistique parce que cette

Industrie presente un caractere artisanal, les marchandisas etant elaborees

dans das petits atelierso La fabrication de caisses d'emballage est consi-

daree comma una Industrie importante de la transformation du bois au Chili

ou las caisses de bois sont largement utilisoes pour 1 'exportation de

toutes sortes de produits comme la sucra, objsts de ceramique, marchandisas

en boites, bouteilles da vin, fruits et vegetauxo

Caribbean Forester = 206 - Vole 6, Noo 4



Le Chili possede aussi una industrie florissante de transformation du
"bois en contreplaques » II y en a trois corapagnies qui fabriquent feuilles
de placages d' elaboration rotative o Une quantite considerable du bois est
transfnrn;ee en traverses, bois de mine et poteauxo Presque tous les traver-

ses sont elaborees liLanuellement, utilisant le roble, essence qui se pr@te la

nieux a cause de sa durabilite naturelleo

L' industrie de bois d'eclisse tient aussi une importante place au
Chili et provient eu long de I'alerce et le cipreSc La fabrication de cha-
rrettes et v^agons de bois est aussi une industrie domestique importante au
Chili ou le manque de camions avait retarde le developpement d'une methode
de transportation plus rapideo La consomnation domestique annuelle en charbon
de bois y est enorne = En outre des usages domestiques les industries utilisent

le charbon de bois pour diverses besoins economiqueso Dans le cadre de l'uti=

lisation de papier et p^te a papier^ le Chili possede la capacite precise
pour produire le papier necessaire pour la consommation locale o Au cours des

trcis derni^res annees une quantite considerable do p'Ste a papier avait ete

produite de I'Araucaria et principalement du Pinus radiata (monterey) obtenu

des nouvelles plantations foresti^reso D'autres bois durs coinme I'ollvillo,
Aextoxicon punctatum , servent pour 1 ' elaboration d'une pt'te de bois plus

grosse , utilisee dans la fabrication de livres et papier de qualite

superieure=.

En tout cas, le Chili possede, parmi 5es for^ts naturolles, terres a

bois et boisenents artificiels, une ressource de grande valeur, susceptible
d''Stre developpee dans un vaste champ d'activite mais d'une maniere reglee

et avec I'aide d'une main=d'oeuvre rationnellement eduqueec. Cependant. pour

remplir le but de rendement soutenu et permanent des industries forestieres,

le Chili doit develcppor et executer une politique forestiere de vaste

etendueo Les fores tiers du Chili ont prouve avec 1 ' amenagement intensif mais

regie et la protection adequate des plantations forestieres que ces mesures
sont faisables aussi dans les peuplements naturels des contrees ou la valeur
des fcr^ts est appreciee et methodiquement explciteoo
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FORESTRY IN THE WINDWARD ISLANDS

A vory interesting and informative 183-page report on t>ie present
forestry situation and the forestry needs of the islands of Grenada (in-
cluding Carriacou and the Grenadines), St. Vincent, Stc Lucia, and Dominica
by the Conservator of Forests, Trinidad and Tobago, after preliminary visits
by J. S, Beardl/o Some of the conclusions follow;

The total area of the islands considered is 823 square miles. Popu-
lation density/ varies from 177 persons per square mile on Dominica to 750

persons per square mile on Grenada o All of the islands are mountainous

«

Sto Vincent is the least forested, v^ith an estimated 12 per cent
covered v/ith v/oody growths Dominica, on the other hand, is approximately 75

per cent forestedo Substantial quantities of forest products are imported
each year, even to Dominicao On all of the islands the Grov/n owns sub-

stantial acreages of forest land, although in Sto Lucia 15,000 acres of xm-
alienated must be surveyed before the Crown obtains legal titloo

Protection and administration of Crovm forest lands is unsatisfactory
in all of the is lands <> Lav/s are generally inadequate, often placing the

responsibility upon an official charged with numerous other unrelated duties

and often with no personal interest in forestry. On some of the islands a

Forestry Board has been created, but these boards are generally ineffective,
either because of lack of interest upon the part of their membership, or

because their capacity is merely advisoryo

Recommendations for improved forest management include the selection,
demarcation and protection of public reserves in all the islands. In Do-
minica particularly there is need for basic studies of probable future

agricultural needs before this can be doneo Following establishment of

reserves they should be inventoried and management policies and plans pre-

pared. Proper development of forestry will require educational programs
and research.

ij Bulletin Noo 11, Development and Welfare in the West Indies, Advocate
Co., Ltd., Bridgetown, Barbados.
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FOREST RESOURCES AND FOREST lyPBS OF IHB PROVIKCB

OF EL PRO, ECUADOR

Eugene F. Horn
Ecuador

The Ecuadorian Province of El Oro adjoins the Peruvian Department of

Tumbez and the Ecuadorian Province of Loja on the south, the provinces of

Loja and Azuay on the east, the province of Guayas and the Canal de Jambeli

on the north and the Gulf of Guayaquil and the Canal de Jambelx on the westo

Topography and Geology ,

The chief topographic features, of the province are the coastal plain
and the Andean foothills. About one-third of the area of the province is

occupied by the coastal plain - the remaininf'; tv/o-thirds being occupied by
the Andean foothills v/hose altitude ranges from 100 to 1,000 meters above

sea level. There is, however, a range of mountains on the boundary with the

province of Azuay called the Cordillera de Chilla whose altitude attains

3,000 meters.

The geology of the province of El Oro is exceedingly simple. The

sediments of the coastal plain are of Quaternary age while the Andean foot=
hills are formed of crystalline rocks, chiefly porphyry, andesite, diorite,
and other igneous rocks, which appear to have been intruded into rocks of

Archaean age such as granite, syenite, gneiss, as well as mica, chlorite and

other crystalline schists© These ancient crystalline rocks are exposed
everywhere from the border of the coastal plain at the town of Arenillas to

the Provinces of Loja and Azuay on the east. The famous gold mines in the

canton of Zaruma have their origin in auriferous quartz veins and lodes

OGCuring in the quartz poryphyritic rocks so widely distributed in this

region. It is probable that other minerals will be discovered in this

province since the region has never been thoroughly prospected except for

gold, silver and copper. Hot springs of highly mineralized water are known
to occur at tvio points in the Andean foothills of this province and no doubt
they v/ill eventually be developed as "spas" since the climate and elevation
are ideal for year-round health resorts. Road construction in the Andean
foothills is exceedingly difficult owing to the rough nature of the topogra-
phy and to the abundance and the crystalline nature of the rock outcrops.
The development of the forest and the agricultural resources alone will not
warrant the construction of roads. Therefore, the full development of the
forest resources of this region will have to await the discovery of nev/

mineral deposits or to the development of the hot springs as health resorts.

Soils

Ttie coastal plain bordering on the Canal de Jambeli and the Gulf of
Guayaquil is characterized by dark colored heavj,' textured soils and plastic
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subsoils. Further inland on the alluvial plains bordering the Santa Rosa
and Jubones Rivers and their tributaries the soil is of a sandy nature
layered with silt. The deep sandy loam soils of these valleys have a high
water table, are very fertile, and therefore support a luxuriant humid
forest vegetation in their natural state. They are, however, largely de-
voted to agriculture producing excellent crops of coffee, tobacco, corn,
plantains, and, to a limited extent, cacao. The soils of the Andean foot-
hills are heavy textured shallow red and yellow lateritic and are usually
somewhat plastic below the surface. Owing to the mountainous topography
and to the nature of the soils the vegetative cover is less dense thaai if

the land were more level.

Climate

Like the rest of western Ecuador there are two seasons in the
Province of El Oro, namely, a wet season extending from November to June

and a dry season extending from July to l\iovember. The rainfall is very
scanty along the coast increasing as one travels inland until the foothills
of the Andes are reachedo Metereological data collected by the 3outh Ameri-
can Exploration Co. at their mines at Portovelo show that the annual rain-
fall has varied from 40 to 90 inches during the past ten years. The greatest
variation in temperature occurred in 1937 with an average maximum temperature
of 85o88'F and an average minimum temperature of 64.72*?. The dry season
occurs during the months of lower mean temperature which reduces the moisture
loss by evaporationo A further tempering effect of the dry season is the

almost daily occurrence of "garda". The name "garila" is applied to a very
heavy fog or a fine drizzle which is very common throughout the "verano",
or summer months, of the year in western Ecuador. The "garda" comes in the
early morning and persists until 9 or 10 o'clock. It varies in intensity
and frequently changes into a drizzling rain« Approximately ten percent
of the annual rainfall occurs during the dry season. The daily occurrence
of cloudy weather certainly lessens the effect of low rainfall during the

summer (verano ) months of June to November. Overcajst skies, falling mist
and occasional light showers help to keep the Andean foothills green during
the long dry season. The moisture holding capacity of the soils of this

forested belt is also an important factor to be considered as wello These
forests are therefore more humid and the vegetation more luxuriant than
the amount and distribution of the annual rainfall would indicate.

Transportation

The Province of el Oro borders on the Gulf of Guayaquil and the Canal
de Jambeli which are both navigable to large motor launches and small motor
ships o However, much of the land adjacent to these bodies of water is

occupied by tidal marshes covered with impenetrable mangrove thickets and

there are few ports which are connected by roads or railroads to the interior
of the Provinceo The principal port is Puerto Bolivar situated on the Canal

de Jambeli o Puerto Bolivar is connected with the interior by two railroads
of different gauge. One, having a 42-inch gauge, has its terminus at Pasa-

je - a town of about 1,500 inhabitants situated on the Jubones River twenty
five kilometers from Puerto Bolivar. The other, a 30-inch gauge road.
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extends its lines to Piedras - a distance of 75 kilometers from Puerto Bo-

livar. From this point an excellent gravel-dressed auto road extends fifty-

nine kilometers in a southeasterly direction to the gold mines at Portovelo
which belong to the South American Exploration Co.

Forest Types

The lowlands and tidal flats bordering on the Gulf of Guayaquil and

the Canal de Jambell are covered with mangrove thickets whose arching roots

form impenetrable tangles. The chief species of these mangrove thickets are

mangle Colorado, Rhizophora mangle , also called mangle de concha and mangle
pecho de pavai mangle bianco, Laguncularia racemosa ; mangle geli, Conocarpus

erecta; mangle sal ado, mangle negro, or mangle iguanero, Avicennia nitida .

Mangle geli is found only along the edge of the mangrove swamps and does

not possess aereal roots.

The rest of the coastal plain, excepting the alluvial lands adjacent
to the larger rivers, is or was originally, covered with a dry type of

forest. ^ea.r the coast where the rainfsdl is scanty and where arid or semi-

arid conditions prevail during at least five or six months of each year there

is a belt covered with thorny scrub, branching cacti, spreading algarrobo

trees. Acacia , and stunted ceiba trees, Ceiba. Further inland the vege-
tation takes on a different aspect. The ceiba trees are much larger and

taller with characteristic swollen trunks. Associated with them are guaya-
can, Tabebuia chrysantha, casc6l, Libidibia corymbosat Ibano, Zizvphus
thyrsiflora, and coquito, Erythroxylon glaucum ,- all yielding hard dense
woods - along with the yellow flowered bototillo, Cochlospermum vitifolium,
and laurel, Cordia . The guayac&n tree of the dry forest region of western
Ecuador resembles in general appearance, leaves, bark, wood, and the color
of its flowers to ipe amarillo or ipe tobaco which is found growing in dry
forests in the State of Sao Paulo, Brazil, This dry forest extends a short
distance into the lower rocky foothills of tne Andes, However, on the
clayey foot-hills six kilometers east of the town of Arenillas the presence
of palo de vaca, Alseis eggersii, Colorado, Lucuma obovata, matapalo, Ficus
and other species commonly found in the Evergreen vifet Forest Type is noted.
Here, then, is the transition zone between the dry forest of the coastal
plain and the humid forest of the Andean foothills. The alluvial plains
adjacent to the Santa Rosa and Jubones Rivers and their tributaries possess
deep, friable, medium textured soils with a high water table and support an
entirely different type of vegetation. Here are found such herbaceous
plants as the platanillo, Heliconia , cafla brava, Gynerium sacharoides, and
bijaOj Calanthea lutea, along with such forest trees as guarumo, Cecropia,
palo prieto, Erythrina, matapalo, Ficus

,

guachapeli, Lisiloma guachapele,
and caucho, Gastilla elastica . These alluvial river plains may be considered
as tongues of the Evergret^n fet Forest Type which extends into the coastal
plain supporting a dry type of forest.

The Evergreen Wet Forest of the Andean foothills in the Province of
el Oro is not so luxuriant as the lowland forest farther north in the valley
of the Guayas River, The trees on these sharp ridges and steep slopes are
slender and of medium height forming a very light somewhat open forest.
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Nonetheless, the sheltered coves possessing a deep soil support the her-
baceous plants mentioned above along with the palma real, Gocos butyracea ^

pambil, Euterpe chaunostachys

,

Fernan Sanchez, Triplaris guayaquilensis

,

and the matapalos Ficus and Goussapoao i3ther important trees occurring in
this type are palo de vaca, Alseis eggersii, palo de rosa, cauje, Pouteria
caimito, tillo bianco, balsamo, Myroxylon balsamum , ajo, Gallesia spo , moral
fino, Chlorophora tinctoria, balsa, Ochroma lagopus , moral bobo, Sideroxylon
spo, and, higher up in the mountains, amarillo, Gentrolobium ochroxylon,
cedro, Cedrela spo , figueroa, Garapa guianensis, and balsa blanca, Helio-
carpus popayajiensis o The presence of bdlsamo, ajo and balsa blanca here is

notevTorthy sines these three species are found gro'/dng in the western part
of the State of Sao Paulo, Brazil. In Brazil, balsa blanca is called janga-

da (raft) owing to the lightness of the wood which renders it suitable for

this purpose while ajo is called pau d'alho (garlic tree) owing to the
strong garlic odor emitted by the freshly crushed leaves or freshly cut
bark. In Brazil, the ridges upon which these two species are found growing
are selected for planting coffee since their presence indicates veil drained
soils of the best quality. The garlic tree (ajoj has also been encountered
by the 'Arriter in the Chiquitos highlands in eastern Bolivia some 400 kilo-
meters west of Goruraba, Brazil. Since balsamo also occurs in Acre Terri-
tory, Brazil and northeastern Ferd it is interesting to speculate as to the
geographical route which serves as a connecting link for these species
between the humid forests of the western foothills of the Andes in Ecuador
and the tropical hardwood forests of Brazil, PsriS, and Bolivia on the east

side of the Andes as well as the far away Parang Basin in Brazil. Guayacan,
Tabebuia chrysantha^ which has bean previously mentioned as the most common
tree occurring in the dry forests of the Ecuadorian coastal plain, also

deserves mention in this connection oiving to its resemblance to the ipe ama-
rillo, Tabebuia crysotricha, of the State of Sao Paulo, Brazil, with the
above exceptions, the humid forest flora of the Province of El Oro resembles
the humid tropical flora of Gentral America more than the upland rain-forest
flora of the Amazon valley. Such species as those mentioned above along with
cedro, Gedrela sp,, moral fino, Ghlorophora tinctoria , laurel, Gordia s p.

,

and figueroa, Garapa guianensis , which are common in the Evergreen ^et
Forests of western Ecuador, are connected with the Amazonian flora through
Golorabia, Venezuela and the Guianas. The humid tropical flora of Gentral
America therefore has its southern limit, on the Pacific side of the Andes,

in the Province of El Oro, Ecuador.

Forest Industries

The forest resources of this province have not been greatly developed
except locally. The only forest products exported are balsa lumber, guaya-
ckn. and coquito crossties, and majigrove bark. The guayacan crossties are

cut from small crooked trees possessing very little heartwood. Crosscut
saws are not used either to fell the trees or cut the trunk into proper
lengths for crossties - the axe being used exclusively. Furthermore, many
of them are badly hewn or crooked and this, combined with the unequal ends,

gives them a very poor appearanc-e indeedo Owing to its durability, red

mangrove is one of the chief construction timbers in western Ecuador. The

bark, which is rich in tannic acid, is removed and shipped to the tanneries

near Guayaquil.

Caribbean Forester - 212 - Vol. 6, No. 4



There are two small sawmills at Piedras and one at Pasaje which
produce balsa lumber for export. Considerable lumber is whips awed out all

over the province for local construction purposes.

The mining industry is the largest consumer of timber in the province.

Both round and square timbers are used. The best mine timbers from the

standpoint of strength and durability are san6n Colorado, amarillo, moral
fino, guayacan, and nogal. However, in the vicinity of the Portovelo mine

the local supply of guayacdn, amarillo and moral fino has been exhausted.

The complete utilization of these forests 'Arill largely depend upon the further
development of the mineral resources of the Province.

(Traducci6n del n\lmero anterior)

RECURSCS F0RESTALES Y TIPOS

FORESTALBS DE LA PR0/INCIA PS EL PRO, ECUADOR

La provincia ecuatoriana de El Oro linda por el sur con el departa-
mento peruano de Tiimbez y la provincia ecuatoriana de Loja; por el este, con

las provincias de Loja y Azuay; por el norte, con la provincia de Guayas y
el Canal de Jambell y por el este con el Golfo de Guayaquil y el Canal de

Jambell.

Topografia y Geologla

Los caracteres topograficos principales de la provincia son la pla-

nicie costanera y las colinas andinas . La meseta de la costa ocupa cerca
de un tercio del drea de la provincia, los otros dos tercios comprenden la

zona ocupada por las colinas andinas cuya altura fluctiia entre 100 y 1,000
metros sobre el nivel del mar. Sin embargo, en los lindes con la provincia
de Azuay se encuentra una cadena de montanas conocida como la Cordillera de
Chilla cuya altura alcanza hasta 3,000 metros.

La geologla de la provincia de El Oro es excesivamente simple. Los

sedimentos de la planicie costanera son de la Epoca Cuaternaria mientras que

las colinas andinas estan formadas por rocas cristalinas principalmente por-
fidicas, andesiticas, diorfticas y dem4s rocas Igneas las que parecen haber-
se introducido dentro de rocas de la Epoca Arqueana tales como granite,
sienita, gneis, as! como mica, clorita y dem^s esquistos cristalinos. Es-
tas rocas cristalinas antiguas estdn expuestas desde el confin de la meseta
costanera en la ciudad de Arenillas hasta las provincias de Loja y Azuay
en el este. Las famosas minas de oro en el cant6n de Zaruma se originaron
de las venas y filones de cuarzo aurlfero que se encuentran en las rocas
porfldicas de cuarzo, tan abundantes en esta regi6n. Es probable que se
descubran otros minerales en la provincia ya que los minerales, con excep-
ci6n del oro, plata y cobre nunca han sido rebuscados a fondo en esta re-
gi6n. Se conoce la existencia de dos manantiales de aguas calientes.
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altamente minorales on dos sitios on las colinas andinas y sin duda so osta-
blecoranalli "balnearios" pues el clima durante todo el afio y la altitud
son ideales para sitios de solaz y recreoo La construccidn d© carreteras
en las colinas andinas as excesivamente dificil debido a la naturaleza tan
accidentada de la topografia y a la abundancia y naturaleza cristalina de

las afloraciones rocosaso Por lo tanto, el desarrollo en pleno de los re-
cursos fores tales de la region no se efectuara hasta tanto no se descubran
nuevos depdsitos minorales o se establezoan balnearies en los manantiales
oalienteso

Suelos

La mesota costanera que bordea el Canal de Janbeli y el Golfo de
Guayaquil esta caracterizada por suelos pesados, de color obscuro y subsue-
los plasticoso lHAs hacia adentro, en las planicies aluviales que bordean
los rios Santa Rosa y Jubones y sus tributaries respectivos , el suelo es de

naturaleza arenosa, con superfioie limosa., Los profundos suelos lomioo-
arenosos de estos valles tienen un nivel freatico alto, son muy fertiles y
por lo tanto prospera en ellos la exuberante vegotacidn del bosque higroff-
tico (humedo) en su estado natural o Sin embargo, la mayor parte de estos
suelos se han dedicado a la agricultura, produciendo excelentes cosechas de

cafe, tabacoj, raaiz, platanos, y algun cacao o Los suelos de las colinas an-
dinas son de textura pesada, someros y lateriticos rojos y amarilloso Casi
siempre son algo plasticos bajo la superficioo Debido a la topografia mon=
taflosa y a la naturaleza de los suelos, la cubierta vegetal es menos densa
de lo que seria en suelo mas llano

o

Clima

Como el resto do la parte occidental del Ecuador, la provincia de

El Oro posee dos estacioness una epoca lluviosa quo se prolonga de noviombro
a junio y una opoca seca quo so prolonga de julio a noviembroo La preci^
pitacidn es muy oscasa en la costa pero va auraentando segun se penotra
tierra adentro hasta llegar a las colinas andinas o Los dates metereoldgi=
cos regis trades por la South American Exploration Co, en sus minas en Por-
tovelo indican que la procipitacidn anual fluctud entre 40 y 90 pulgadas
durante los ultimos diez arloso La variacidn mas grande en la temperatura
tuvo lugar en el 1937 cuando se regis trd una temperatura maxima promadio
de SSoSS**? y una temperatura minima promedio de 64o72*'Fo La epoca seca

coincide con la de temperatura promedio mas baja lo cual reduce la perdida
de humedad por ovaporacidno Otro efecto atenuanta en la epoca seca es el

garuao Este nombre se aplica a una niebla pesada o llovizna fina que es

corr lento durante los mesos do verano en el occidente del Ecuador « El

garua empieza temprano on la manana y persiste hasta las 9 d lOo Varia on

intensidad y frocuontomento se torna an lluvia menudao Aproximadamente el

dioz por ciento do la procipitacidn anual tiono lugar durante la epoca

seca. La prosoncia diaria de nubo;s mitiga el efooto do la osoasez do lluvia

duranto los moses do verano do julio a noviombro o Los ciolos nublados, ol

rocio y las lluvias ocasionales ayudan a mantoner ol verdor en las colinas

andinas durante la prolongada epoca seca,, La capacidad do los suelos para

retener huiaedad es tambien un factor importanto on osto casoo Sin lugar
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a dudas los bosques son m^i.s hdmedos y la vegetaciin mds exuberante de lo

que parecerla indicar la cantidad y distribucidn de la precipit aci6n anual.

Transportaci6n

En el golfo de Guayaquil y el Canal de Jambell que bordean la Pro-
vincia de 31 Oro pueden navegar lanchas grandes de motor y barcos pequenos
de motor. Sin embargo, las cost as de est as extensiones de agua estlm ocu-
padas por pantanos de marea llenos de manglares impenetrables y hay pocos

puertos que se comuniquen con el interior de la provincia por carretera o

por ferrocarril. El puerto principal es Puerto Bolivar situado en el Canal

de Jambell. El Puerto Bolivar se comunica con el interior por dos ferrovlas,

de diferente entrevia. Una de ell as, con una entrevia de 42 pulgadas ter-

xnina en el pueblo de Pasaje, situado en el rlo Jubones a veinticinco kil6-
metros de Puerto Bolivar y con una poblaci6n de 1,500. La otra, con una
entrevia de -50 pulgadas llega hasta Piedras, situado a 75 kil6metros de

Puerto Bolivar. Desde este sitio se extiende una carretera excelente, cu-

bierta de grava, que corre 59 kil6metros en direccidn sudeste hasta llegar

a las minas de oro de Portovelo que pertenecen a la South American Explo-

ration Co.

Tipos Forestales

Las bajuras y los llanos de marea que dan al golfo de Guayaquil y
al Canal de Jambeli estan ocupados por mangles, cuyas raices tortuosa^s

forman impenetrables madejas sobre el suelo. Las principal es especies de
estos mangalres son: mangle Colorado, Rhizophora manglej tambi^n llamado
mangle de concha y mangle pecho de pava; mangle bianco, Laguncularia
rac emos a ; mangle geli, Conocarpus erect a y mangle salado o mangle negro
Avicennia nitida, tambiln conocido como mangle iguanero. El mangle geli

se encuentra a lo largo de los bordes del manglar y no tiene raices aereas.

El resto de la meseta, con excepci6n de los terrenos de aluvion ad-

yacentes a los rios grandes, esta o estaba originalmente cubierto de bos que

xerofitico. Cerca de la costa> donde la lluvia es escasa o donde prevale-
cen condiciones aridas o semi6.ridas durante los liltimos 5 6 6 meses del ano

existe una faja de vegetaci6n caracterizada por la presencia de arbustos
espinosos, cactos, ^rboles aparasolados de algarrobo, Neltuma spp. y 4rbo-
les achaparrados de ceiba, Ceiba spp. Uks hacia el interior la vegetaci6n
toma otro aspecto diferente. Los 4rboles de ceiba son mucho nis grandes,
altos y con sus caracteristicos troncos henchidos. Asociados con ^stos
ultimos est^ los siguientes arboles que suministran maderas duras y dens as:

guayacin, Tabebuia chrysantha , cascil, Libidibia corymbosa, ebano, Zizyphus
thyrsiflora y coquito, Erythroxylon glaucum; junto con el bototillo
Cochlospermum vitifolium cq flores amarillas y el laurel, Cordia spp. El
arbol de guayac4n de la regi6n xerofitica del Ecuador occidental se asemeja
por su aspecto general, hojas, corteza, madera y por el color de sus f lores

al ipe amarillo o ipe tabaco que crece en los bosques xeroflticos en el

estado de Sao Paulo, en Brasil. Este bos que xerofitico se extiende hacia
alguna distancia en las colinas rocosas mis bajas de los Andes. Sin em-
bargo, en las colinas arcillosas seis kil6metros al este del pueblo de
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Arenillas se nota la presencia de palo de vacaj, Alseis eggersii . Colorado,
LuGuma obovata „ matapalo Fious sppo y deinas especies tipicas del bosque
mesofitico peronnifolio o Esta es pues la zona de transiciou entre el
bosque xerofltico de la meseta costanera y el bosque higrof£tico de las

colinas andinaso Los llanos aluviales adyaoentes a los rfos Santa Rosa y
Jubones junto con sus tributaries respectivos poseen suelos profundos, fria=
bles, de oontextura mediana, con nivel fre^tico alto en los que creco un tipo
de vegetacidn comple tamente distintoo Aqu£ se encuentran tales plantas
herbaceas come plantanillo^, Heliconia sppo^, cafia brava, Gynerium saohariodes

y bijaOj, Calanthea lutea junto con ^rboles forestales tales como guarumo^
Cecropia sppoj palo prieto^, Erythrina sppo, matapalo j, Ficus sppo, guachapeli,
Pseudosamanea guachapole y caucho^ Castilla elastica o Estas mesetas ribe=
renas aluviales pueden considerarse como prolongaoiones del tipo de bosque
mesofitico perennifolio que se extiende hasta los llanos costaneros en los

cuales encontramos un tipo de bosque xerofiticoo

El bosque mesofitico perennifolio de las colinas andinas de la pro-
vinoia de El Oro no es tan exuborante como los bosques de la bajura mas al

norte^ en el valle del rio Guayas, Los ^rboles de estos risoos accidentados

y colinas inclinadas son de fuste estrechOj de altura mediana formando un

bosque ligero algo abiertoo Las abras protegidas quo poseen un suelo pro-

fundo estdn oubiertas por las. plantas herbaceas arriba mjencionadas junto con
palmas reales^ Cocos butyraceaj, pambilj, Euterpe chaunos tachys , Fernan Sanchez
Triplaris guayaquilensis y los matapalos Ficus spp, y Coussapoa sppo Otros
drboles importantes que se encuentran en este tipo de bosque son palo de vaca
Alseis eggersii

s,
palo de rosa^, caujej, Fouteria caimito , tillo bianco, balsarao

Myroxylon balsamum^ ajOj Gallesia spo^ moral fino, Chlorophora tinctoria ,

balsa, Ochroma lagopus^ moral bobo^ Sideroxylon sppo y, mas arriba en las

montafias se encuentra amarillOj Centrolobium ochroxylon, cedro, Cedrela spp.,

figueroa, Garapa guianensis y balsa blanca, Ileliocarpus popayanensis o La
presencia aqui de balsamo^ ajo y balsa blanca es digao de mencidn ya que
tambien se encuentran en el oeste del estado de Sao Paulo, en el Brasilo

En este ultimo pais la balsa blanca se conoce con el nombre de jangada

(balsa) por lo livianOj, factor que la hace adecuada para dicho uso y al ajo

se le llama pau d'alho debido al olor que despiden sus hojas o corteza
fresca al macerar y que ee parecido al de dicha plantao En el Brasil, los

cerros donde crecen estas dos especies se seleccionan especialmente para

cafe pues la presencia de estos arboles indica suelos drenados, de la mejor

calidado El autor tambien encontrd palos de ajo en las montaflas de Chi-

quitos al oeste de Corumba, Brasilo Como el balsamo tambien se encuentra en

el territorio de Acre, Brasil y en el nordeste del Peru resulta interesante
especular en cuanto a la ruta geografica que, en lo relative a estas espe-

cies, sirve de lazo de union entre los bosques higrofiticos de las colinas

ocoidentales de los Andes en el Ecuador y los bosques tropicales de maderas

duras del Brasil^, Peru y Bolivia, en el lado oriental de los Andes asi como

en la cuenca del Parana en Brasilo El guayaoan, Tabebuia chrysantha , que

se menciono anteriormente como el arbol mas oomun de los bosques xerofitioos

de la meseta ecuatoriana tambien mareoa mencion en lo que so relaciona a

este aspeoto debido a su semejanza con ipe amarillo Tabebuia orysotricha

del estado de Sao Paulo, en Brasilo Excepoion hecha de estas peculiaridades

la flora forestal higrofitica da la provincia de Bl Oro se asemeja mas a la
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flora tropical higrofltica de America Central que a los bosques lluviosos
de los altos del Amazonas . Tales especios como las arriba mencionadas
junto con el cedro, Gedrela spp. , moral fino, Chlorophora tinctoria ^ laurel,

Cordia sppo y figueroa, Garapa guianensis que son comunes en los bosques
mes oflticos perennifolios del occidente del Ecuador se entrelazan con la

flora amaz6nica a trav6s de Colombia, Venezuela y las Guayanas. La flora
tropical higrofltica de la America Central tiene su limite sur por lo tanto

en el lado Pacifico de los Andes, en la provincia de El Oro en el Ecuador.

Industrias Forestales

Los recursos forestales de esta provincia s6lo se han explotado local-

m,ente. Los unicos productos forestales que se exportan son balsa, traviesas

de guayaclin y coquito y corteza de mangle. Las traviesas de guayac^n se cor-

tan de drboles pequenos y torcidos que tienen poco duramen. No se us an

sierras ni para cortar los drboles ni para trozarlos a sus debidos largos;

S(5lo se usa el hacha. Adem^s , muchos de ellos se cortan mal y son tan tor-
cidos, lo que junto con sus extremes desiguales les da una apariencia muy
pobre. Debido a su durabilidad, el mangle Colorado es una de las princi-
pales maderas de construcci6n en el oeste del Ecuador. La corteza, rica en

acido tanico es removida y enviada a las tenerias de Guayaquil.

Existen dos aserraderos en Piedras y otro en Pasaje que producen bal-

sa para exportar. Mucha madera se sierra longitudinalmente para usarse en
construcciones locales en toda la provincia.

La industria minera es el mas grsinde consumidor tanto de madera rolli-
za como aserrada en toda la provincia. Las mejores maderas para usar en
las minas desde el punto de vista de fuerza y durabilidad son: san6n, Colo-
rado, amarillo, moral fino, guayacdn y nogal. Sin embargo, cerca de la mina
de Portovelo la fuente de guayacan, amarillo y moral se ha agotado. La
completa utilizaci6n de estos bosques depende en gran parte del futuro de-
sarrollo de las industrias mineras de la provincia.

R6sum6

La province de "El Oro" est situ6e dans le coin sud-ouest de la
Republique de I'Equateur. Un tiers de la superficie de cette province est
constituS par la plaine c6l:iere composee de sediments quaternaires . Le reste
se compose de collines formles de roches cristallines. Gomme cette super-
ficie est si accidentle, la construction de routes est difficile.

Pres de la c6te le. sols ont une contexture lourde et une couleur
obscure mais dans les plaines d' alluvion de I'int^rieur ils sont des lehms
sablonneux aujourd'hui dedi^s a 1

' agriculture. Les sols des collines sont
lourds, rouges et jaun^tres, lateritiques et un peu plastiques sous la
surface. La precipitation atmosph^rique est llgere de long de la c^te mais
selon on precede dans l'int6rieur vers les Andes elle augmente graduelle-
ment. La saison pluvieuse dure a partir du mois de novembre jusqu^en juin.
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Presque tous les jours pendant I'ete, un brouillard matinal envahie le long
de la c^te, apaisant I'effet de la chaleuro Des halliers imponatrables de
palatuviers couvrent les basses terras c&tieres. Dans le reste de la plaine
se trouvent les for^ts xerophytiques y compris les brousses epineuses et
rabougries, cactiers et arbres d'Acacia et Ceibao Un peu dans I'interieur
sous des conditions moins seches on trouve un bon nombre d' arbres xerophy-
tiques qui produisent bois durs et denseso Parmi ceux on peut nomner;
Tabebuia chrysantha , Libidibia coryinbosa

, Zizyphus thrysiflora et Erythroxy=
Ion glaucuTTi D Les fordts hygrophytiques des collines des Andes s'etendent
vers les plaines c'Stieres seulement le long das rivieres ou le niveau d'eau
ast eleve. Les arbres des collines no croissent si hauts comniQ dans les
moilleurs endroits de la plaine c6tiereo Parmi eux nous trouvons Gocos

butyracea, Eutorpe cha^onos tachys , Trlplaris ^.uayaguilensis . Ficus_sppoj,

Alseis eggersii , Pouteria caimito ^ Myroxylon balsamuiti . Chlorophora tinctoria .

Ochroma lagopus, Sideroxylon spo, '"^entrolobium ochroxylon , Cedrela spo,
Carapa guianensi s e t He liocarpus popayanensis o

Les industries fores tieres de la province de "El Oro" n'ont pas ete
developpoes que pour la consommation locale, exception fait du bois flot ou
Ochroma J les traverses et I'ecorce de mangliero Comma I'abatage et la

preparation des produits forestiers est faite avec haches, 1 'utilisation du
bois renferme des pertes., II y a trois petites scieries pour la transfor-
mation du bois d'Ochromao Le bois de construction est generalement scie
a maino L'industrie de 1

' exploitation des mines constitue le plus grand
consommateur de boiso

oOo-

LA INAUGURAGION DE LA SOCIEDAD CUBAJIA DE BOTANIGA

La Sociedad Cubana de Botanica inicid el 14 de julio de 1944 sus

actuaciones encaminadas hacia las finalidadas de contribuir al estudio de

las Ciencias Botunicas en todos sus aspectos, proteger la flora cubana, des=
pertar en la juventud la aficidn al estudio de los vegetalas, estimular el

amor a las plantas divulgando su conocimiento mediante conferoncias , con-

cursoSj, etc OS contribuir al desarrollo de la agricultura y ciencias afines,
prestar ayuda a toda labor de mejoramiento de plantas medicinales, industria-
les, etCoj, colaborar con la repoblacidn fores tal de Cuba y en la utilizacidn
da las valiosas especies de su flora y procurar mantener estrechas relaoiones
con todos los cieatificos interasados y con las entidades similaraSo

En vista de tan loables objetivos y del tasonaro esfuerzo de los

miembros de esta sociedad, no dudamos del exito qua el future le tiena reser-
vado a la institucidn cientifica que vemos arraigar en el fecundo suelo cuba-

noo El Caribbean Forester felicita a los iniciadores por su elevada misidn
eduoadora y espera que la Sociedad Cubana de Botanica forme un lazo nas de

union entre todos los paises que laboran por el engrandecimiento y progreso
da la zona del Caribe..
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THE POTEI'TIALITIES OF FOR^THY 0^1 WSF.k ISLAIID

Frank H. '.Yadsworth, Forester
Tropical Forest Experiment Station

Jos6 A« Gilormini, Planting Specialist
Insular Forest Service

Puerto Rico

Since the close of CCC in July 1942 no forestry Jrork projects hare
been in progress in the Mona Insular Forest. Because of the investment in

plantations and the need for planning of post-war forestry nork the vrriters

were sent in September 1944 to the island to determine the present situation

and to study the island in the light of its forestry possibilities. This

report contains the findings and the conclusions reached.i/

The Site

Site factors place very definite limitations upon the suitability of

Mona island for different purposes. It seems -fl-ell, therefore* to describe

these factors before considering the forests and forestry possibilities.

Location

Mona island is located in Latitude 18*05' North and Longitude ST'SS'

West. It is approximately 45 miles west of Mayaguez, Puerto Rico and 40
miles east-southeast of Point Sspada, Dominican Republic. On a clear day
both Hispaniola and Puerto Rico are visible from the higher parts of the
island. Three miles north-northwest lies Monito island.

Area

Mona is bean-shaped in outline, with a slightly concave shoreline on

the north. It is approximately 6 miles in length (west to aast) and 5 miles
in width at the '/rides t point, and contains 14,042 cuerdas.^ Monito contains
an additional 100 cuerdas.

Topography

The island is relatively flat, the highest elevation being 272 feet
above sea level. The surface is made up of two sharply defined levels, the

l/ The writers are indebted to Mr. Armando Morales of the Insular Depart-
ment of Interior and to Mr. Angel Rivera of the Insular Forest Service for
information as to the early history of the island. Information regarding
fishing was supplied by Mr. Ventura Bam6s of the Insular Division of

Fisheries and Sfildlife Conservation.

2/ One cuerda is equivalent to 0.9712 acres.
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coastal plain and the limestone plateau. Sheer cliffs generally separate
the twoo About 900 cuerdas (six per cent) is coastal plain, nearly all of
which is along the southwest shore where greatest protection from the surf

is affordedo llerrov/ beaches are found along the south and southeast coasts,
but the northeast and north coasts are cliffs froBi the plateau sheer to the

seao The coastal plain does not rise more than 25 feet above sea levels

The plateauj nowhere less than 100 feet above sea level, contains
more than 13,000 cuerdas » There are no valleys, due largely to the porous
character of the limestone rock, which permits subterranean drainage <. There

is J
hov/ever, some variation in the level of the plateau, caused by erosion

follov^ing rains of high intensityo After heavy rains runoff water and silt

collect in shallovf sinks or "bajuras" where subterranean drainage is ap-

parently exceptionally good until thg water drains away through the rocks

c

A striking feature of the island is the extensive system of large
caves o Water seepage for centuries through the soluble limestone has been
responsible for their developmento They may be seen in the cliffs in any

part of the island, and a few open out on the surface of the plateauo

..Climate

The climate of Mona is very similar to that of southv/estern Puerto

Rico, with the exception that rainfall is less seasonal o Daily temperatures

are high and precipitation is lowo Data on average monthly precipitation

during the past 22 years, collected near the lighthouse on the east end of

the island at an elevation of 173 feet above sea level, are as follov/s:

Month Precipitation Month Precipitation
(Mes) (Precipitacion) (Mes) (Precipitacion)

Inches Inches
(Pulgadas) (Pulgadas)

January lo40 August 3o53
February 2,00 September 4,78
March 2o38 October 5,08

April 2,85 November 4c48
May 4,49 December 2,43

June 3,63
July 3,61 Total 40,66

Soil

The parent rock is tertiary limestone and gives rise to soils similar

to the shallow phases Ensenada Clay and Aguilita stony clay, as described in

the Soil Survey of Puerto Rico, "Riese soils are red, brown, or dark grayish,

granular and friable. The Gray soil is most common. On the plateau soil
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depth varies from 0 to about 2 feet. On the coastal plain it is deeper.

Part of the coastal plain is sandy, varying from almost sterile low dunes

to sandy loam similar to Jaucas sand, as described in the Soil Survey, "a

mixture of nearly 'vhite coral fragments, sea shells, and a snail proportion
of igneous sand underlain at a slight depth by soft coral limestone."

Vegetation

Several vegetation types are present, differences being chiefly in

structure rather than composition, and based primarily on the availability

of soil moisture, as affected by soil depth and rate of evaporation. The

extent of these various types, as determined by a timber survey in 1938 in

which 122 cuerdas (588 plots) were tallied, is as follows;

Cuerdas

Cactus brush 2,303
Brush 968
Upland forest 9,482
Central lowland forest 358

Coastal lowland forest 811

Other coastal lowlands 120

Total 14,042

The first four types, comprising all of the plateau, have never been
greatly modified in composition by man, although the browsing of the several
thousand wild goats has undoubtedly had some influence upon the character of

this vegetation. A limited amount of land on the coastal plain has been
cleared for farming, and the remaining forest, because of its accessibility,
has been cut repeatedly.

The cactus brush, the most xeric type, is found on the plateau along
the east, north, and southeast coasts where exposure to the wind is greatest,
and includes all of the lighthouse reservation. On the north and southeast
coasts it is confined to a narrow strip, but on the east it comprises a

band about one mile in width. The vegetation is generally less than 6 feet
tall, and is made up of succulents and xerophytic shrubs and small trees.

It is of no apparent commercial value at present.

The brush, a transition between the cactus brush and the upland forest,
is confined to a narrow strip between these two types, never divider than a

quarter mile. It is intermediate in structure and composition between the
other two, being taller and having less cactus than the cactus brush. It is

generally scrubby» however, and is of no apparent commercial value at present.

The upland forest, the most extensive type, is a complex mixture of
small to medium-sized trees, most of 'which are slow-growing and produce very
hard woods. Although more mesophytic than the brush types this forest does
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not generally form a closod canopyo Most of the trees do not exceed 12 feet
in heights Hie most coramon species are as follows:

Tabebuia lucida ^ Britton, Roble
Metopium brownei (Jacqo) Urban, Papayo
Bourreria succulenta Jacqo , Vaca
Anamornis fragrans (Swo) Grisebo, Guayabaodn
Hypelate trifoliata Sv/o

, Cigua
Eugenia spo Indio
Canela v/intorana ( L) Gaertno, Barbasco
Exostema caribaeim (Jacqo) R & S, Alvarillo
Amyris elemifora Lo , Tea

Dipholis salicifolia (L«) Ao DCo, Sanguinaria
Bursera simaruba (L<.) Sargo, Almacigo
Guaiacum officinale L« , Guayaoan
Guaiacum sanctum Lo , Guayacancillo
GyiTinanthes lucida Swo, Tabaco

Eugenia sppo Lo, Hoja menuda
Coccolobis laurifolia Jacqc, Uvillo
Guazurria uliaifolia (L.) Cockerell, Guacima
Pisonia albida (Heirnerl) Britton, Corcho
Flumiera obtusa Lo, Aleli
Clusia rosea JacQo. Cupey
Guottarda elliptioa Swo, Cucubano
Capparis indica (L« ) Fawc, & Rendle, Burro
Krugi odendron "ferreum (Vahlo) Urban, Hierro
Coccolobis obtusifolia Jacq^, Hicaquillo

The central lov;land forest is confined to six "bajuras" on the plateau
The surface runoff resulting from rains of high intensity and its attendant
erosion have produced a better environment for vegetative growth in these
sinks than elsev/here on the plateauo The forest is taller and denser, the

dominant trees reaching about 20 feet in height, Tl-iere is little difference
between the composition of this forest and that found elsewhere on the

plateau, but the denser canopy here has eliminated the less shade-tolerant
species such as Metopium brovmei , Fliomiera obtusa, and Bursera sinaruba.

The coastal lovrland forest, confined to the southwestern coastal plain
apparently contained few species not found on the plateau. This forest
originally covered the entire coastal strip, or 931 cuerdas, but only about
85 per cent remains forestedo This was by far the best developed forest of

the islando Largo trees still to be found indicate that the deeper soil,

higher v/ater table, and wind protection afforded by this site once supported
a forest of trees to 20 inches in diameter and 60 feet in heighto Undoubted-

ly only the more shade-tolerant trees of the island v/ere represented. IV/o

species found typically here are Bucida bucoras and Laguncularia racemosa ,

Tl-ie other coastal lowlands have been cleared and used for farming for

many years o Tlie natural return of forest to this area, if permitted, would
be slov/o
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Past Use

Although Mona is mentioned by early explorers, and there are many
interesting legends concerning its role as a hideout of buccaneers and their

treasure, little information is available as to its occupation by permanent
inhabitants or their modification of its regetation and use of its resources.

Although no attempt is made to trace the full history of Mona here, knoTO
historic details jfhich have some bearing upon the character of present
forests or their potentialities are presented.

Administration

Mona Afas under the administration of the Spanish Crojm until the end

of the Spanish-American -ff-ar in 1898. It vas then placed under the Insular
Department of Interior, -Arhere it remained until December 22, 1919 vhen the

Governor of Puerto fiico proclaimed the entire island (and Monito), less a

244-cuerda area on the eastern shore in use by the Lighthouse Service for

Mona Light, an Insular Forest. Mona has remained in this status, being

administered by the Forest Service under the Insular Department of Agri-
culture and Comjnerce, to the present date. In 1941 Monito was transferred
temporarily to the Federal Government for military use.

Agriculture

Parts of Mona have been farmed more or less continously since the days
of Spanish rule. It -.Tas noted in the Govejmor's proclamation in 1919 that
800 cuerdas (the coastal plain) were under an agricultural permit at the

time. In April 1922 there /rere 6 families (46 persons) farming the coastal
plain, with 32 acres under cultivation. Farming continued until 1942. At

one time the rental fee for the use of the coastal plain reached $500
annually. Although much of the area '^ras in use for pasture, cultivated
crops, including corn, squash, watermelon, pigeon peas, beans, onions, sweet
potatoes, peanuts, tobacco, cotton, and su?ar cane were successfully produced.
Coconut palms and papaya have also grown well. Guinea grass was introduced,
and has grown satisfactorily on parts of the coastal plain and in the "baju-
ras" of the plateau. An old report mentions a good elephant-grass pasture.

Phosphates

The numerous caves contained l«rge deposits of guano, a fertilizer.
During Spanish rule a German company '.as authorized to extract guano, and a

colony was formed. This resource evidently supported a fairly large indus-
try, for a narrow gauge railroad was built, and heavy machinery was brought
to the island. The work was discontinued shortly after the Spanish-Americ an
war although concessions remained in effect at least until 1919. The de-
posits of guano are not yet exhausted.

Recreation

During 1937, through efforts of the Governor, |10,000 was allotted to
develop tourism at Mona. An airplane was purchased and cheap transportation
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was provided from Puerto Rico to a landing field on the boach at La Sardi-
nerao Tl:iree wells were drilled and an acre v;ater catchment area was made
v;ith zinc roofingo A fishing lodge and seven cottages were constructed, a

fishing boat and gear were bought, and the reef was blasted open to permit
the entrance of shallow-draft boatso The enterprise was never very suc=
cessfulj, as the facilities of Mona interested only a very small sector of

the population of Puerto RicOo With the coming of the war this activity
endedo

Fishing

Interest in fishing off Mona increased witti efforts to develop tourisno
The greatest inpetuSj, hcweverj v/as given in 1943 when the Division of Fisher-
ies and Vifildlife Conservation in the Insular Department of Agriculture and
Commerce made provision for a colony of fishermen to live during the fishing
season (best from April to October) in the abandoned CCC camp, and ice and
transportation of the fish to Puerto Rico was supplied by the governmento
Forty-eight fishermen caught about 45j,000 pounds of fish during the first
yearo Nineteen fishermen returned to Mona during the 1944 seasons

Forests

Almost nothing is known concerning early exploitation of Mona's

forests o It is to be assumed that the guano colony cleared part of the

coastal plain for agriculture and cut at least such trees as were needed for

industrial and domestic useo Cutting between 1898 and 1919 may have been
extensive, because the Governor's proclamation, in describing the public
lands (including Mona) to be set aside as Insular Forests, stated "Theseo o »

lands o o c have been continuously exploited in such a destructive manner
that they have become completely deforested or else their forest growth has

become greatly depleted" o One report mentions that "several hundred tons"

of guayacan were removed

o

Since the proclamation of most of the island as an Insular Forest,

its administration has been in accordance with the Forest Law of November

22, 1917, The protection of the forest was then made a responsibility of the

forest guard in the Boqueron unite Agricultural use continued, and a limited
amount of forest cutting for charcoal was periaitted through timber sales

e

Control of cutting was difficult, hov/ever, as the guard could seldom go to

the islando Two stipulations in early permits were that certain species,

which were listed in the permit, would not be cut, and that all products
would be brought to Boqueron for tallyingo It was frankly admitted in one

of the earlier annual reports of the Forest Service that control was not

very effective and that there had been illicit fellingo

A charcoalwood permit was issued in 1929 which resulted in partial

cutting of 2,500 acres on the southern part of the plateauo During the

period 1930 to 1937 about 1,000 cords were removed for stakes and charcoalo

Organized forestry began on Mona with the establishment of a 200-man

CCC camp at La Sardinera in 1937 o A truck trail to the lighthouse was
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completed, and numerous foot trails were builto An intensive timber survey-

was made of the entire island, and 432 cuerdas on the coastal plain were

planted with trees o The camp was closed in 1941 for lack of funds

o

During the period 1938 to 1942 a total of 4,370 sacks of charcoal

and approximately 8,000 seven-foot posts were removed, chiefly from the

forest plantations

o

Forestry Potentialities

It must be kept in mind in considering a project such as forest

management on Mona that ttie capacity of the site to produce is not the only

factor which governs success,, Here, because of location, forestry, like

agriculture, is at an economic disadvantage when compared with Puerto Ricoo

All work necessary in the es tablisl-iment, maintenance, and harvesting of

forest products will probably always be done by Puerto f^icans at wage rates

at least as high as in Puerto Rico and very possibly highero Also such

products must bear the cost of handling and shipping to Puerto Rico, or

elsewhere o As most forest products are bulky, this factor is an important
one o

The potentialities of forestry on Mona depend basically upon the

yields which may be obtained from one or both of the following management
policies, (l) silvicultural manipulation of the native vegetation to provide
optimum growing conditions for the best trees present, at the expense of

inferior trees, or (2) introduction of new, superior tree species and pro=

vision for their optimum grov/th at the expense of inferior native vegetationo

The natural vegetation should receive first consideration for if it can
be managed profitably there might never be need to planto Improvement of
the natural forest has one great advantage over planting, the trees are
already established,, Artificial reproduction, on the other hand, while
costly, makes possible introduction of superior tree species into the forest,
if such are available

o

Natural Vegetation

Three of the vegetation types, the upland, central lowland, and
coastal lowland forests, comprising 10,651 cuerdas, contain merchantable
forest products o Tlrie 1938 timber survey showed them to contain 82,110 posts
and stakes and the fuelwood equivalent of 38,450 sacks of charcoal, or 7o8
and 3o6, respectively, per cuerdao

For purposes of forest management the upland and central lowland
types, making up the entire plateau forest, may be considered together, as

in character and productive capacity they are nearly equal » In the timber
survey the total stand on the 9,840 cuerdas of these two types was found to
be as follows 5
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: Number of Stems (Nunero de Troncos)

; Stake and Post Species : t

D.B.Hc : (Especies para Estacas : Charcoal Species ! Others
(D.A.P.) : y Espeques) (Especies de Carbon) : (Demas) : Total

4 55,437 170,792 186,730 412,959
6 9,512 26,919 93,365 129,796
8 1,800 3,343 47,796 52,939

10 171 600 15,589 16,360
12 171 5,739 5,910
14 86 1,542 1,628
16 600 600

18 171 171

Total 66,920 201,911 351,532 620,363

It was estimated from these data that the plateau forest contained
sufficient material of 4 inches in diameter or larger to produce 80,881 posts
and stakes and 38,314 sacks of charcoal» The "other" species are soft-v/ooded
and not suitable for either purpose

o

The forest of the plateau can produce only posts, round timbers, and
fuelwoodo Making what appears to be a logical assuiaption, the least accessi-

ble parts of the plateau forest are considered to be very nearly climax in

development, and even in such places the trees are too short to ever produce
sawtimbero The forest may previously have contained trees of larger diameter
but tree height is evidently limited by a basic ecological reaction to the

adverse precipitation-evaporation ratio <> Many tree species which are short

here grow taller on the better sites of the coastal plain. Ti*ees on the

plateau which grow above the general canopy level periodically die back
during dry we a there

The plateau forest is very sparse. The survey showed only 8o2 stakes

and posts and 3o9 sacks of charcoal available per cuerda, so small an amount
as to be costly to harvest, despite the fact that past cuttings removed
little in the aggregate, and this, many years ago. Stands on this site will
never greatly exceed the density of the present one, v/hich has ten square

feet of basal area, or less than ten per cent of the density of mesophytic
forests in Puerto Ricoo

Tree growth on the plateau is very slow. Observation in areas recent-
ly cut over points to what might be expected - very slow recovery. The lov;

rainfall and almost total absence of soil are responsible. Six grov/th plots

established on the plateau in 1937 unfortunately cannot now be located for

lack of adequate descrlptiono

Improvement of the plateau forest by silvicultural means is possibleo

Posts and round timbers are worth more per cubic foot than fuelwood, so

yield might be increased by improvement cuttings which favor tliose species

such as guayacan, robla, tabaco, alvarillo, and hierro, which produce the
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best posts, at the expense of inferior species. The trees removed on such

cuttings would have little or no sale value- The fully-stocked, all-aged
forest which would result, managed on a rotation of maximum cubic foot

increment, might contain about the follo^yring stand per cuerda:

u± ame ter i^juiuDer ox irees

(Diametro) (Numero de Arboles )

Inches
(Pulgadas

)

1 303

2 76

3 34
4 19

5 12

6 8

Increases in yield as a result of improvement work would be small and

very gradual. The trees to be favored are very slow-growing, particularly
on the site in question. Full stocking with the better species would not be

reached in less than 60 years and even then the annual yield from the entire
plateau would be only about 40,000 posts and stakes, and 5,000 sacks of

charcoal. At current Puerto Rican stumpage rates (reduced 20 per cent to

compensate for transportation factor at Mona) this would net the government
only $3,400 annually, or $0.35 per cuerda. This, of course, excludes unknown
costs of the improvement cuttings.

On the coastal plain the forest was much better developed than on the

plateauo Although few large trees are found, the present situation is the

result of overcutting, and thus the survey data are not an accurate index
of possible development. It is believed that the forest of the deeper soils

here was similar in structure to the best dry limestone forests of south-
western Puerto Rico. Thus timbers and poles, as well as smaller products
could be produced. Following periodic improvement cuttings over many years,
favoring the best species available, it is believed that the 811 cuerdas of

natural coastal forest would yield at least 5 times as much per cuerda as

the plateau forest, $lo75 stumpage per cuerda per yeeu:, or about |1,400 for
the entire coastal plain.

Artificial Reforestation

It is seen that yields from the native forests will be low regardless
of the manner in which they are managed., The introduction of new, better
species into the forest should then be considered. From 1937 to 1939 a

total of 263,750 trees were planted, 159,706 of Dominican mahogany,
Swietenia mahogani ; 102,688 of Australian pine, Casuarina equisetifolia ;

and 1,356 of avelluelo, Colubrina arborescens . A review of this planting
work and its results provides valuable information.
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Forest planting on Mona is expensive and risky. The first plantings
were made 'Arith nursery stock shipped from Rio Piedras. Even though there
was radio communication, a delay between rains and time of planting was
impossible to avoido Later, a forest nursery was established on the island.
This required the development of water, a costly undertaking. Also, to
obtain high survival it was necessary to transplant with a ball of earth
and then to water the trees after planting until they were established. The

planting of 432 cuerdas in 1937 and 1938 cost more than $90.00 per cuerda,
including 24 per cent replanting, but excluding cost of maintaining camp,

nursery, and development of water. In addition some of the plantations, now
seven years old, are still poorly stocked and many are in need of weeding.

Planting on the plateau has not yet proven successful. Three small
plots of Swietenia mahagoni , planted in 1937, are the only forest plantings
made to date on the plateau. Two of these, one above the camp, and the
other above Uvero, were seen. The trees have gro-Am slowly during their first
seven years ^ having attained only 6 to 10 feet in height. They have been
attacked repeatedly by shoot borers and so their form is only fair. No
results of the broadcasting of seed of this species on the plateau by

airplane could be found. The future of this species on the plateau is un-

certain, and no further planting is recommended until it is seen whether or

not the trees 'vill continue their height gro'vth. It will be necessary for

them to grow to at least t-wice the height of the general canopy level if

they are to produce Sa^'^timber. If this proves impossible, planting of this

species is not justified, as its gro'wth is not rapid and in small sizes its

products are worth no more than those of the native trees.

On the coastal plain planted Casuarina has grown very well. After

seven years trees on the sandy parts of the plain are three to seven inches

in diameter and average 60 feet in height. It is suited to some 200 cuerdas

along the southwest coast. Swietenia is growing well on the heavier soils,

having attained. 15 feet in height and four inches in diameter in seven years.

It is best suited to about 200 cuerdas on the plain. Where the soil is very
shallow Swietenia has not had time to shO'«- whether it 'Adll grow to s awtimber

sizes. Golubrina, planted on sands (vith brackish subsoil, has failed,

apparently due to damage to its roots from the salt. The surviving trees

are bushy in form having died back repeatedly.

Other tree species might be triedo To date attempts have been made

to establish only 3 tree species. One is well adapted. It is therefore

possible that other carefully selected species 'Arill also prove adapted to

the sites and may be more productive than those already planted. On the

plateau, for reasons already explained, no primarily sawtimber species

should be planted. However, rapid growing post species, such as bayahonda,

Prosopis .juliflora, might deserve trial on an experimental scale. Such a

species might spread rapidly when established. On the coastal plain only

areas which cannot be put to a higher use should be devoted to forest

production. On such areas raarla, Galop.hyllum calaba , has possibilities.

This species produces a good timber, is very well adapted to poor sites,

and nay be established by direct seeding, a very cheap method. Also, some

species of eucalj^ptus may prove superior to Casuarina.
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Forest production on the coastal plain could be much higher per cuer-
de than on the plateau. If the existing forest area of the coastal plain
were continued in this use 200 cuerdas of Casuarina could produce a net
stumpage value (subtracting planting costs) of about $20«00 per cuerda per
year, chiefly from posts c The production of the balance of the plain, calcu
lated on the basis of natural forest in the absence of proof of eventual

productivity of planted trees, would, as previously stated, be |lo75 per

cuerda per year, excluding unknown costs of improvement cuttings » The total

yield for the coastal plain v.'ould thus be $5,070 per ye&r, or |6o25 per ci;er

da of forested lando

The estimated potential production of the entire island, excluding th
cactus brush and brush ti-pes is $8,470 annually or $0o80 per cuerda per year

Forestry and Other Uses

By agricultural standards the per cuerda yield just estimated is so

lov: that attention is immediately drawn to the possibility of other crops
which night give a higher yield, Tne writers do not pretend to be agri=
cultural economists, and therefore v/ill not attempt to dram' direct economic
comparisons betvreen the returns from forestry/ and other uses. liov/ever,

mention of the most probable ones seems desirable herco

Farming

The discovery of relatively high forest yields on the coastal plain
should be accompanied by recognition of the fact that some of this same land
could produce coconuts, pasture, and some food crops. In fact, tlie best
agricultural land of the plateau was not even considered in calculating
forest production^ as it is recognized that if the island is to be inhabited
at all these best lands should produce foodo

If cattle breeding should be considered for Mona it might be possible
to develop suitable pasture on most of the coastal plain and in the bajuras
as well, an area which might reach 1,000 cuerdas,, Assuming 5 cuerdas per
animal on the coastal plain and 15 cuerdas in the bajuras about 175 animals

could be supportedc. Such an enterprise would probably require nearly comple
elimination of the native goats

,

A lov.'-growing xerophytic agricultural crop such as sisal could proba-
bly be produced on the platesuo Although yields might be lov,', almost any-
thing at all would exceed forest yields on this site, particularly in the
cactus and brush typeso

PhospViates

Tl-ie future of guano extraction apparently depends upon the cost of
extraction and transportation as compared with the cost of other fertil-=

izerso A complete survey of the guano deposits could not be made during
our visit, but residents of the island informed us that this resource is by
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no means exhausted. The extraction of guano need not conflict with any other
use of the islando

Recreation

It is believed that recreation should be one of the principal uses of"
the islando This is another use v/hich need not interfere with the production
of the land itself. Although initial development costs will be high, Mona
might offer the follov/ing to tourists* deep sea fishing, boating, riding,
hiking, sv/iinming, and the caves. It is believed that American tourists could
be attracted for Mona has some advantages over winter resorts in the States,
many of which are crowded, and none of which have as pleasant a winter
climate as Mona. It is doubtful that a successful tourist business could be
established if based solely on use by Puerto Ricans, as Mona offers little
v/hich is not to be found in their native land.

Fishing

It is generally agreed that every effort should be made to increase
the fresh fisl). component in the Puerto Rican diet, and the waters near Mona
are one of the best nearby sources of fish. If properly located, a fishing
village might be established without interference with recreation or any other
use of Mona,

Wildlife

The wild goats and the iguanas are objects of interest to the tourist,

also to the hunter. The iguanas are not harmful and should be protected at

least to an extent which would maintain their numbers. "Die policy with
regard to the goats should depend upon the degree with which they interfere
v/ith forest, forage, or food production. Their numbers should in any case

be reduced, as there are indications of overpopulation, a browse-line being

visible in some places.

Botanical Use

There is something to be said for the reservation of at least a part

of Mona as a natural area for botanical and ecological study, i^ocated

between Puerto Rico and Hispaniola the island has some of the flora of each,

and contains environmental conditions for plant growth which are unique.

Conclusions

lo The natural forests of Mona, primarily because of adverse en-
vironmental conditions, are very low in productivity.

2o All of Monito island and 3,271 cuerdas in eastern Mona, including
the lighthouse reservation, are incapable of supporting merchant-
able trees of any description*
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3<, The "balance of the plateau, 9,840 cuerdas, can support only a

short, sparse, slow-growing forest whioh will produce little v/ood,

and no sawtimbero

4o Tnis plateau forest may be improved in composition silviculturally,
but this v;ould not bring a commensurate increase in productivityo
Planting would be expensive and results unoertaino Planting of

sawtimber species would not produce sawtimbero Introduction of

rapid-grov;ing post and fuelwood species, although not yet tried,

is a more promising method to increase present yiilds if planting
is contemplatedo

5o The coastal plain is largely suitable for and should be pe rma=
nently dedicated to higher land uses, such as farmingo

60 Silvicultural improvement of the remaining coastal forests is

economically justifiable, as is planting where necessaryo

7o Mona may remain largely covered with woody growth but forest
products will never be available in quantity, and their pro=
duction will be a minor tnterprise as compared to fishing, recre-
ation, and agriculture if these are developed to the greatest
extent possible

0

(Traducci(5n del articulo anterior)

LAS PO'ENC IALIDADES DASONOMICAS DE LA ISLA DE MONA

Desde el cese de las actividades de la CCC (Cuerpo Civil de Conserva=
cion) en julio de 1942, no se ha llevado a cabo ningun proyecto de trabajos
dasondm.icos en el Bosque Insular de la isla de Mona 0 Debido a los gastGs
intayridos al establecer las plantaoiones y a la necesidad de planear los

trabajos forostales a efectuarse en la post-guerra, los autores fuoron en-

viados a la isla en septiembre del 1944 para determiner la ccndicidn actual
de este bcsque y estudiar a la vez las posibilidades dasondmicas de la islao

Este informe incluye los hallazgos y conclusiones a que se llegdo

El Medio Bstacional

Los factores inherentes al medio estacional establecen limitacionos
bien definidas a la adaptabilidad de la isla de Mona para los diferentes
propdsitoso Parece oportuno, por lo tanto, describir estos factores antes
de entrar en consideracion-js sobre los bosques y las posibilidades dasond^
micas de la islao

Situacidn

La isla de Mona est^ situada en 1« latitud IS^OS' al norte y en la

longitud GT^SS' al oeste, a cerca de 45 millas al oeste de Mayaguez, Puerto
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Rico y 40 millas al es te-sudeste de Punta Espada, Santo Domingo. En un dia
despejado tanto Hispaniola como Puerto Rico pueden verse desde las partes
culminantes de esta isla, Tres xaillas al norte-noroeste se encuentra la

is la de Monitoo

Area

Rl contorno general de la isla de ^on& tiene forma arririonada, con el
literal norte ligerauiente concavo, Tiene aproximadamente 6 millas de largo
(de este a oeste), 6 millas de ancho por el sitio mds ancho (de norte a sur)

y oGupa una superficie de 14,042 cuerdas.J^ La isla de Monito aporta 100

cuerdas adicionaleso

Topografla

La isla es rela tivamente plana pues su p\mto culminante tiene solamen-
te 272 pies sobre el nivel del maro Su relieve comprendo dos niveles marca-
damente definidos: la llanura costanera y la meseta calcarea las quo se ven
generalment'} separadas por escarpados riscos. La llanura costanera esta

constituida por oeroa de 900 cuordas (equivalonte al 6% del total) la mayoria
de las Guales se encuentra on el literal sudoeste donde existe mayor protec-
cic5n contra la marejadso En las costas del sur y sudeste podenos observer
estrochas playas pero en el norto y el nordeste el literal esta formado por
riscos que se van sucediendo desde la meseta hasta el nar. La planicl©
costanera no excode de 25 pies sobre el nivel del mar.

La meseta consta do mas de 13,000 cuerdas y en ningun sitio tiene me-
nos de 100 pies sobre el nivel del mare No hay valles debido en gran parte
a la naturaloza porosa de la roca cdlcarea la que facilita el drenaje subte-

rraneoo Existe alguna variacidn en cuanto a los niveles de la meseta, ori-

ginada por la erosion que provocan las lluvias intensaso Dospues de las

lluvias fuertas el agua de deslave y los sedimentos se empozan en someras
cavidados conocidas con el nombro de "bajuras", donde el drenaje subterrdneo
parece ser ex(;epcionalmente bueno, prolongdndose hasta que toda el agua se

escurre a traves de las rocaso

Una caracteristioa notable de la

des cuevas, Su formacion se debe a que

do por la roca, arrastrando consigo las

pueden verse en los riscos en oualquier
la superficie de la meseta.

isla es el extenso sistema de gran-
por siglos el agua se ha ido colan-
sales solubles. Muchas de ellas
parte de la isla y algunas abren a

Clina

El clima de la isla de ^"^ona es muy similar al que prevalece en la

parte sudoeste de Puerto Rico con excepcidn de que la lluvia observa menos

1^ Una cuerda equivale a 0o9712 acres « Hacenos notar a los loctoros de la

America Hispana que en las cifras la coma y el punto tienen una jsignificacidn
inversa a la de esos paises dobido al origen norteamericano del texto original.
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los terminos de las estacioneso La temperatura diaria es alta y la preci-
pitacidn es baja, Los siguientes datos rauestran la precipitacidn mensual
promedio abarcando el periodo entre los ultimos 22 aflos y obtenidos cerca

del faro situado en el extreme este de la isla, a una elevacion de 173 pies
sobre el nivel del maro (Vease la pagina 220)

Suelos

La roca madre consiste de piedra caliza terciaria la que origina sue

los similares a las fases someras de la arcilla Ensenada y de la arcilla pe

dregosa Aguilita, que aparecen descritas en el Soil Survey of Puerto Rico«
Sstos suelos son de color rojo, pardo o grisaoeo obscure, granulares y fri-

ableso El mas comun es el suelo gris. En la meseta la profundidad del sue

varia entre 0 y 2 pieSo En la planicie costanera es mas profundo o Parte
de la planicie costanera es arenosa y varia entre dunas bajas y casi esteri-

les y suelos lomico-arenosos parecidos a la arena Jaucas descrita en el Soi

Survey como sigue: "una mezcla de fragmentos de coral casi bianco, residues

marines y una escasa proporcidn de arena ignea con un subsuelo de piedra ca

liza blanda y coralina a poca profundidad"

o

Vegstacidn

Bxisten en la isla varies tipos de vegetacidn que difieren principal

mente mas en estructura que en composicidn debido primordialmente a la can=
tidad de agua en el suelo lo cual depende de la profundidad edafica y del

indice de evaporacidn,, Segun fue determinado en un reconocimiento fores tal

practicado en 1938, en 122 cuerdas (538 lotes), la extensidn de estos tipos

es como sigue:

Cuerdas

Maleza da cactos 2,303
Maleza 968
Bosques de altura 9,482
Bosques de la bajura central 358
Bosques de la bajura costanera 811
Demas bajuras costaneras 120

Total 14,042

Los primeros cuatro tipos cue compr-enden toda la superficie de la

meseta nunca han side grandemente modificados en su composicidn por el hom-
bre pero el ranonec de los varies millares de cabras tiene indudablemente
alguna influencia sobre la naturaleza de esta vegetacidno Una porcidn limi
tada del bosque en la planicie costanera ha sido tumbado para roturar el
resto del mis mo, debido a su accasibilidac^ ha sido cortado repetidas veceso

El tipo mas xerofitico o sea la maleza de cactos se encuentra en la

meseta, a lo largo del litor&l este, norte y sudeste donde es mayor la

exposicidn al viento e incluye por lo tauto toda la reserva alrededor del
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faro. La fa.ja que forma la maleza de cactos en el literal norte y sudeste
es muy estrecha pero la que forma en el este tiene cerca de una milla de
ancho. La altura de la vegetacidn es generalmente menor de 6 pies y consis-
te de plantas suculentas y arbustos y ^rboles xeroflticos de pequeno tamafio.
Hoy dla carece aparentemente de valor comercial.

La maleza, que constituye una trans ici6n entre la maleza de cactos y
los bosques de la altura, esta confinada a una estrecha faja localizada entre
estos dos tipos y su tamafio no pasa nunca de un cuarto de milla. En estruc-
tura y composici6n muestra una etapa intermedia entre ambos tipos pues es m^s
alta y tiene menos cactos que la maleza de cactos. Es por lo general achapa-
rrada y en el presente no tiene ningiln valor comercial aparente.

Los bosques de la altura forman el tipo mis extendido y est&n consti-
tuidos por una mezcla compleja de arboles de pequeflos a medianos, la mayor!

a

de los cuales son de crecimiento lento y producen maderas muy duras, Aunque
son mas mesoflticos que los tipos de maleza este bosque no forma por lo gene-
ral un dosel cerradOo La mayor parte de los Arboles no excede de 12 pies de
altura. Las especies mis comunes son las siguientes; (Vease la pagina 222)

El bosque de la bajura central se encuentra solamente en seis "bajuras'*

en la meseta. El deslave superficial originado por las fuertes lluvias,
acompafiado por la erosi6n ha reunido en estos sitios bajos un ambiente mejor
que en otros sitios de la meseta. El bosque es mis alto y mas denso. Los

irboles dominantes alcanzan hasta cerca de 20 pies de altura. Existe poca
diferencia entre la composici6n de este bosque y la del resto de la- meseta
pero como el dosel es mas denso las especies como Metopium bro'^mei , Plumiera
obtus a y Burs era simaruba , por ser menos tolerantes de la sombra, han sido

eliminadas

.

El bosque de la bajura costanera esta limitado a la planicie del sud-
oeste y tenia aparentemente pocas especies que no estuvieran presentes en la
meseta« Este bosque cubria otrora toda la faja costanera o sea 931 cuerdas
pero s6lo el 85 por ciento de este area continua embos quecida. Por mucha
ventaja era este el bosque mejor desarrollado de la isla. La presencia hoy

dia de arboles grandes indica que el suelo mas profundo, el nivel freatico
mas alto y la protecci6n que ofrece este sitio contra el viento daban margen
a un bosque con arboles hasta de 20 pulgadas de diUmetro y 60 pies de altura.

Sin lugar a dudas j solamente los arboles tolerantes de sombra estan aqul

representados , Dos especies tlpicas en este tipo de bosque son: Bucida
buceras y Laguncularia racemosa .

Las demas llanuras costaneras de la bajura han sido limpiadas durante
muchos anos con prop6sitos de cultivos agrlcolas, 3i se recurre a la regene-
raci6n natural, 6sta proceierla muy lentamente.

Us OS Anterlores

Aunque los exploradores antiguos mencionaban a la isla de Mona y
aunque existen numerosas leyendas que hablan de la isla como escondite de

piratas con sus tesoros, hay poca informaci6n que indique que 6sta fuese
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ocupada por pobladores permanentes ni que hubiese la subsiguiente modifica-

ci6n de la vegetacidn ni uso de sus recursos. Aunque no es nuestro prop6-

sito trazar aqul una historia completa de la isla de Mona, presentamos sin

embargo los hechos hist6ricos conocidos que tienen algo que ver con el

car4cter actual de los bosques o con sus potencialidades

.

Administraci6n

Hasta el final de la Guerra Hispano-Americana en 1898, la isla de

Mona estuvo bajo la adminis traci6n de la Corona de Espafia. Por ese entonces

pas6 a la custodia del Depart amento del Interior del Gobierno Insular hasta
el 22 de diciembre de 191S cuando el Gobernador de Puerto Rico declar6 Bos-

que Insular a toda la isla (junto con Monito), con excepci6n de un 4rea de

244 cuerdas en la costa este donde radica el Servicio del Faro. Mona ha
permanecido hasta la fecha en esas condiciones, siendo administrada por el

Servicio Forestal del Departamento Insular de Agricultura y Comercio. En
1941 la isla de Monito se transfirid temporalmente a la tutela del Gobierno

Federal para usos militares.

Agricultura

Desde los dlas del regimen espaflol varias partes de la isla han esta-
do mas o menos contlnuamente bajo cultivo agricola. En la proclama expedida
por el gobernador en 1919 consta que 800 cuerdas (la planicie costanera)
estaban sujetas a un permiso agricola durante ese tiempo.

En abril de 1922 habia 6 familias (46 personas) que cultivaban 32

acres en la planicie costanera. El cultivo agricola prevaleci6 hasta el

1942. En cierta epoca se obtuvo hasta |500 anuales por concepto de rentas

por uso de la planicie costanera. Aunque gran parte del area se usaba para
pastoreo, tales cosechas agricolas como maiz, calabaza, melones, chicharos,

habichuelas, cebollas, batatas, mani, tabaco, algodon y cafla de azilcar se

producian alii con 6xitOo Tambien crecian bien las palmas de coco y las

papayas. La yerba de guinea se introdujo alii y ha crecido s atis facto ria-
mente en algunas partes de la planicie costanera y en las "bajuras" de la
meseta. En un informe antiguo se menciona la existencia de pastos de yerba
elefante.

Fosf atos

Las numerosas cavernas contenian enormes dep6sitos del fertilizante
conocido con el nombre de guano. Durante el regimen espanol, una compariia

alemana obtuvo autorizaci6n para extraer el guano, cre&ndose all! una pequena
colonia. Este recurso evidentemente sostenla una industria bastante grande
pues se construy6 una ferrovia de entrevla estrecha y se trajo maquinaria
pesada a la isla. Poco despu^s de la guerra Hispano-Americana se paraliz6
el trabajo aunque las concesicnes siguieron en pie por lo menos hasta el 1919.

A^n no se han agotado los dep6sitos de guano.
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Recroacion

En el 1937, por iniciativa y esfuerzo dol gobernador se otorgaron
$10,000 para desarrollar el turismo en la isla de Monao Se comprd un avion
que proveia transportacidn barata desde Puerto Rico hasta el canpo de ate»
rrisaje on la bahia de La Sardinerac Se excnvaron 3 pozos y se construyo
un area de captacion de 1 acre cor^ techo de zinc galvanizadOo Se construyo
una caseta de pesca y 7 cabanaSj se comprd un bote y utensilios de pesca y
se dinamitd el escollo para que pudieran entrar los botes de poco calado.
La empresa nunca tuvo lauoho exito ya que solo una parte muy pequefia de la

poblacidn de Puerto Hioo estaba interesada en las facilidades desarrolladas
en la isla de Monao Con el advenimianto de la guerra cesd por completo esta
actividad^^

Pesca

El interes en la pesca auraentd en la isla con los esfuerzos para de-
sarrollar el turismo^ Sin embargo el mayor luipetu se origind en 1943 cuando

la Division de Posca y Conservacidn de la Vida Silvestre, adsorita al Depar=-

tainento de Agricultura y Comercic del Gobierno Insular hizo lo pertinente
para establecer una colonia de Pescadores que habria de vivir en el oaiapa-

.-nento abandonado de la CCC durante la epoca de pesoa (mejor dicho, de abril

a octubre)o El gobierno tambien suiainistrd el hielo y la transportacidn
del pescado a la islao Durante el primer aflo 48 poscadores obtuvieron

45,000 libras de pescado ^ Durante la temporada de 1944, diecinueve Pesca-
dores volvieron a la isla de Monao

Bosques

No se sabe casi nada sobre las primoras explotaciones de los bosques
de la isla de Monao Es Idgico asumir que la colonia creada con motive de

los yacimientos de guano rozd parte de la planicie costanora para fines

agricolas y cortd los arboles quo necesitaba para sus necosidades industria-

les y domesticaso Puede que las cortas efectuadas entre 1898 y 1919 hayan
sido extensivas ya quo el Gobernador al describir en su proolama las tierras
publicas (incluyendo las de la isla de Mona) que debian reservarse como

Bosques Insulares se expresd asi: "Estas o o » tierras . « o han sufrido
U11Q explotacidn continua en forma tan destructora que o estan comple tamente
desprovistas de bosque o su vegetacidn arbdrea ha sido en gran parte arra-
sada"o En un informe se menciona que "algunos cientos de toneladas" de

guayac^n han sido removidaso

Desde que la mayor parte de la isla de Mona fue proclamada Bosque
Insular, su adminis tracidn se ofectud ds acuerdo con la Ley Fores tal del 22

de noviembre de 1917 o La responsabilidad de la debida proteccidn dol bosque

recayd sobre ol guardabosque de la unidad de Boquerdn. El aproveclriamisnto

agricola continue y mediante ventas se permitid el corte de una oantidad

limitada de lena para carbdno Sin embargo, el control sobre las ventas era

dificil porque el guarda pod£a ir pocas veces a la isla. Los primeros per-

misos estipulaban que ciertas espeoies enumoradas en el no podian ser cor-

tadas y que todos los produotos deb£an ser medidos en Boquerdn. En uno de
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los primeros informes anuales del Servicio Forestal se adujo francamente
que al control de la corta no era nuy efectivo y que habian tenido lugar

Gortas ilegales.: Un perniso para cortar raadera de haoer carbdnj otorgado

en 1929, dio como resultado la corta parcial de 2^500 acres en la parte sur

de la jasseta. Durante el perfodo de 1930 a 1937 se renovieron cerca de

IpOOO cords para usar en forma de estacas y carbon.

En la isla la dasonomia organizada einpezo sus esfuerzos en 1937 en
La Sardinera con el es table cimiento de un campamento CCC que contaba con 200

hombreso So termind de construir un camino de camion que llegaba hasta el

faro y se hicieron varies senderoso Tanbien se llevd a cabo un reconocimien=
to intensive de los recursos forestales de toda la isla y se sembraron arbo-

les en 432 cuerdas de la planicie costanerao El campamento fue cerrado en
1941 por falta de fondoso

Durante el periodo de 193S a 1942 se renovid principalm.ente de las

plantaciones un total de 4^370 sacos de carbdn y aproximadamente 8^000 es=
peques de 7 pies de largOo

Potencialidades Dasondmicas

Al considerar un proyecto tal como la ordenacidn dasocr^tica de la

isla, debe tenerse en cuenta que la capacidad productiva del medio estacio=
nal no es el unico factor que determina el exitOo En este casoj debido a

la localizacidnj, lo mismo la dasonomia que la agriculture estan colocadas

en un piano econdmico desventajoso si se compara con Puerto RicOo Probable-
mente los puertorriquenos haran siempre todos los trabajos de estableci=
mientOj conservacidn y cosecha de los productos forestales, a razdn de los

jornales prevalecientes en Puerto Rico o posiblemsnte aun Tr\i.s altos o A
esto es precise anadir el costo de manipulacidn y transportacidn a Puerto
Rico 0 denas sitioso Este ultimo es un factor de importancia debido a que

la mayor parte de los productos forestales son abultados.

Las potoncialidades dasondmicas de la isla de Mona dependen basica=
mente del rendimiento que puede obtenarse siguiendo una o ambas de las

siguientes normas dasocraticas s (l) ordenar silviculturalmente la vegetacidn
nativa para proveer a los arboles mejores con condiciones dptimas de desa=
rrollOj a expenses de los arboles inferiores o (2) introducir nuevas especies
de arboles superiores y proveerles condiciones dptimas de desarrollo a

expenses de las especies natives inferiores

o

A la vegetacidn natural debe otorgarsele mayores consideraciones
porque si se maneja con provecho nunca habra necesided de planters El me=
joremiento de la vegetacidn forestal axis ten te tiene una gran ventaja sobre

la plantacidn y es que los arboles ya estan arraigadoSo Por el contrario,
la reproduccidn artificial aunque es costosa, hace posible la introduccidn
de especies forestales superiores si es que las hay,

Vegetacidn Natural

Los tres tipos de vegetacidn que contienen madera cortable son; los

bosques de altura, los bosques de la bajura central y los bosques de la
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bajura costanera, todos los cuales suinan 10i,651 cuerdaso El reconocimiento
forestal de 1938 demostrd que contieneu 82^110 rollos y fustss y el equiva-
lente en madora de 38j,450 sacos de carbon o sean 7o8 y 3o6 por cuerda res-
psc tivamente o

Para los propdsitos dasocraticos los tipos de bosques de altura y los
de la bajuraj, que forroan toda la parte forestal de la meseta, pueden con-
siderarse en conjunto ya que son casi iguales en lo relative a caracter y
capacidad productivao En el reconocimiento fbrestal practicado en 1938 el
total del rodal en las 9j,840 cuerdas de estos dos tipos de bosques estaba cons
tituldo como sigues (Vease la pagina 226)

De estos dates pudo deducirse que el bosque de la meseta tenia sufi=
cientes fustes de 4 pulgadas o mas de diametro para producir 80,881 espeques

y estacas y 38^314 sacos de carbono Las "demas" especies son blandas y no

sirven para ninguno de estos propdsitos

o

Los bosques de la meseta solamente pueden producir rollos, espeques

y lenao Por deduccidn aparentemente Idgicaj, las partes menos asequibles del

bosque de la meseta se consideran muy prdximas a la fase climax y aun en
esos sitios los arboles son muy cortos para poder llegar algun dia a produ-
cir madera aserrableo Puede que antes el bosque tuviese arboles de mayor

diametro pero evidentemente la altura dendroldgica esta limitada por una

reaccidn ecoldgica basica a la proporcidn adversa de la precipitacidn-evapo"
racidno Muchas especies arbdreas que son aqui mas bajas crecen mas en los

mejores sitios de la planicie costanerao Los Arboles de la meseta que so=

bresalen del nivel general del dosel forestal sufren periddicamente durante

la sequia por los efectos de la marchitez descendenteo

El bosque de la meseta es muy ralOo ^1 reconocimiento iridicd que a

pesar de que los cortes efectuados en el pasado lejano extrajeron una parte
muy pequeSa del totals la cantidad de espeques y estacas quo podria obtener-
se por cuerda seria solamente de 8o2 ademas de 3o9 sacos de carbon por cuer-

dao Los rodales de esta localidad nunca seran mas densos de lo que son hoy

diaj es decir con un area basimetrica de 10 pies cuadrados por acre o sea

menos del 10 por ciento de la densidad de los bosques mesofltioos de Puerto
Ricoo

El crecimiento de los Arboles de la meseta es muy lentoo Al observar

las areas que han sido cortadas totalmente se puede tener una idea de lo que

es de esperarse •= renovacidn muy lentao Todo ello se debe a la escasez de

lluvia y a la ausencia casi total de sueloo En 1937 se senalaron seis cuar-

teles para prueba de crecimiento pero desgraciadamente no han podido ser

localizados debido a falta de una descripcidn adecuadao

El bosque de la meseta puede mejorarse silvioulturalmenteo Como los

rollos y espeques valen mas por pie cubico que la lefia, debe aumentarse el

rendimiento de los primeros por medio de cortas de mejora en las cuales se

beneficien tales especies que producen buenos espeques como guayacan, roble,

tabaco, alvarillo y hierro a expensas de las especies inferioroso Los ar-

boles que se removeran en esas cortas tendran pooo o ningun valoro .El

Caribbean Forester = 238 - Vol. 6, No. 4



bosque de edades multiples y bien provisto que se produciria despues de es«
tas cortas de mejora tendria la siguiente provision de material por cuerda,
ordenado a base de turnos con incrementos maxinos en pies cubioos: (Vease
la pagina 227)

El aumento en rendimiento como resultado del trabajo de mejora seria
poco y muy gradual o Los arboles que habrfa que favorecer son de crecimien-
to muy lento particulamente en un medio adverse como lo es esteo Por lo

tanto no se ob tendria un rodal de especies buenas comple tamente provisto
sine al cabo de no menos de 60 anos y aun asi el rendimiento anual de toda

la meseta seria solo de 40^,000 espeques y estacas y 5,000 sacos de carbono

Haciendo los cdraputos a base del precio de madera en Puerto Rico (restandole

el 20 por ciento para compensar el factor de transportacidn de la isla de

Mona) el gobierno' obtendria una ganancia l£quida de solo ^S^^OO al aflo o sea

^0o35 por cuerdao Esta cifraj, desde luego, no incluye los gastos de las

oortas de mejora que no es posible evaluaro

El bosque de la zona costanera esta mucho mejor desarrollado que el

de la meseta o Aunque existen alli pocos arboles grandes, la situacidn actual

se debe a la corta inmoderada y por lo tanto los datos del reconocimiento no

ofrecen indicio seguro del desarrollo posible en el futuroo Se cree que los

bosques en los suelos mas profundos de la meseta eran similares en estructu=

ra a los mejores bosques de la zona caliza seca al sudoeste de Puerto Rico,
Es posible por lo tanto que ademas del material de pequenas dimensionos

puedan producir tambien postes y madera aserrableo Despues de las cortas de

mejora que han de efectuarse periddicamente por muchos anoSj favoreciendo las

mejores especies disponibleSj se cree que las 811 cuerdas del bosque natural
de la costa rendiran por lo menos cinco veces tanto como el bosque de la

meseta; es decirp $lo75 en pie por cuerda cada aflo, equivalente a |lj,400

anuales por ano en toda la planicie costanerao

Refores tacidn Artificial

Es evidente que el rendimiento de los bosques natives sera bajo no
importa la forma en que se ordenen dasocraticamente o Por lo tanto debe con-
siderarse la introduccidn en el bosque de especies nuevas y mejores o Desde
el 1937 al 1939 se sembraron 263^,750 arboles entre los cuales 159;, 706 eran
de caoba dorainicana^ Sv/ie tenia mahagoni ; IO25688 eran de pino aus tralianOj,

Casuarina equise tifolia y 1^.356 eran de avelluelo, Colubrina arboresoens o

Una breve resena de estos trabajos de plantacidn y los resultados obtenidos
constituyen valiosa informacidno

La plantacidn fores tal en la isla de Mona resulta un trabajo costoso

y con el que se corren muchos riesgoso Las primeras plantaciones se efec=
tuaron con arbolitos del vivero de ^10 Piedraso Aunque habia comunicacidn
radiofdnica, fue imposible evitar el retraso entre las lluvias y el periodo
de siembrao Luego se establecid un vivero en la islao Esto requeria sumi=
nistro de agua^ que constituye empresa costosao Ademas., para obtener una
supervivencia alta sera preciso sembrar con cepelldn y luego regar el arbo-
lito hasta que hubiere arraigadoo La siembra de 432 cuerdas en 1937 y 1938
Gostd mas de ^90 por cuerda incluj^'endo una reposicidn de fallas de 24 por
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ciento del total pero excliiyendo el costo de funcionair.iento del campaiaento

,

vivero y surainistro de aguao Algimas de las plantaciones que hoy dia Guen=
tan siete aaos estan todavia nal provistas y rauchas de ellas necesitan des-
yerbo o

Aim no puede docirse si la plantacidn en la meseta ha side un exito o

un fracasoc Tres lotes pequenos en los quo se planto Sv/ie tenia iTiaha^oni en
1937 son las unicas plantaciones forestales que se efectuaron en la mesetao
Pudimos ver dos de ellas , una nias arriba del carapamento y la otra mas arriba
de Uveroo Los arboles han crecido lentamente durante los primeros siete

anos pues solo tienen de 6 a 10 pies de altura,, Varias vecos han sido ataca-

dos por taladradores de los vastagos o retorLos y por lo tanto su forma es so-

lo regularo No se hallo ningun indicio de las siembras al voleo efectuadas
por medio de aeroplane o El futuro de esta especie en la meseta es incierto

y no se recomienda ninguna plantacidn adicional hasta tanto no se sepa si

los arboles continuaran creciendoo Para que puedan producir madera aserrable
sera precise que crezoan por lo menos el doble que el nivel del dosel general.

Si no sucede asi, no tiene jus tificacidn ninguna la futura siembra de esta

especie pues su crecimiento no es rapido y en pequenas dimensiones sus pro=

ductos no valen mas que los de especies nativaso

En la planicie costanera los arbolitos de Casuarina han crecido muy
bieno Al cabo de 7 afios los arboles de las partes arsnosas de la planicie

tienen de 3 a 7 pulgadas de diametro y un promedio de .60 pies de altura y se

ve que se adapta bien a algunas 200 cuerdas a lo largo del literal sudossteo

La caoba va creciendo bien en los suelos mas pesados pues en 7 anos ha ad=

quirido una altura promedio de 15 pies y 4 pulgadas de diametro c Se adapta

mejor a cerca de 200 cuerdas de la planicieo Alli donde el suelo' es someroj,

no puede decirse aun si la caoba podra crooer hasta tamanos aserrablesc La

Colubrina que se sembrd en terrenes arenosos con subsuelo salobre ha fracasa=

do debido probablemente a que la sal dafi.ifica la raiz y los arboles que

persisten son achaparrados y sufren repetidamente de marchitez descendentso

Seria factible tratar con otras especieSo Ilasta la fecha solo se han

tratado 3 especies c Una de ellas se ha adaptado bieno Es posible pues que

otras especies cuidadosaraente seleccionadas puedan adaptarse tambien a esos

sitios y mejor aun, ser mas productivaso En la meseta, por las razones

anteriornentc expuestas, no debc sembrarse ninguna especie primordialmente
aserrable o Sin embargo merecen someterse a prueba las especies como Prosopis

iuliflora de crecimiento rapido que sirvan para espequeso Una especie como

esta puede que se esparza rapidamente una vez arraigadao En la planicie

costanera solo deben dedicarse a bosques aquellos terrenes que no tengan

una utilizacidn mejorc En tales areas la maria, Calophyllum calaba , tiene

algunas posibilidades o Esta especie produce buena madera, se adapta bien a

los sitios pobres y puede .'egenerarse por siembra directa, un metodo que

resulta muy baratoo Adem^s, puede que algunas especies de eucalipto resul=

ten mas convenientes que la casuarina,)

La produccidn forestal de la planicie por cuerda puede ser mucho mas

elevada que la de la meseta^ Si el area forestal actual en la planicie

costanera se continuase aprovechando en esa forma las 200 cuerdas de
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casuarina podrfan producir un total neto en pie (restando el costo de las

siembras) de cerca de $20 anuales por cuerda, principalmente de espequese

La produccidn del resto de la planicie, calculandola a base del boscue natu"»

ral y en vista de la falta de prueba de la productividad de los arbolos

plantados seria, come dijiir.cs emtes, de $lo75 por ouerda por a^Os sin in=

cluir los gastos no conocidos de las cortas de mejora,, De manera que, el

rendiniento total de planicie costanera seria de $5,070 al afio c sea $6925

por cuerda de tierra forestalo

La produccidn potencial cue se calculd para toda la isla, excluyendo

la naleza de cactos y otro tipo de naleza as de $8,470 anuales 0 sea $0,80
al ano por cuerda

o

Dasonomia y Demas Usos

A juzgar por los standards agricolas el rendimiento por cuerda que

indicamos poco mas arriba es tan bajo que ensefruida se pien;a sobre las

posibilidades de otrds productos de maA'Dr rendimiento o Los autores dis =

ten muchc de prcsumir de economistas agricolas y por lo tantc no trataran
de hacer comparaciones entre los rendimientos dasondnicos y los denas. Sin
embargo, conviene mencionar los nas probables

e

Cultivos Agricolas

Al hallazgo de los rendimientos forestales relativamente altos de la

planicie costanera debe anadirse el hecho de que parte de estos terrenes

pueden muy bien usarse para producir cocos, pastes y algunas ccsechas agrf'-

colas o De heoho, en los calculos de aproveohamiento forestal que se hicie'=

ron ni siquiera se tomaron en consideracidn los terrenes agricolas de la

meseta ya que se considera que si la isla ha de habitarse alguna vez estas
tierras nejores deben rendir solo cosechas alimenticias

o

Si se tuviere en mente establecer una Industrie pecuaria en la isla

seria posible obtener pastes adecuados en casi toda la planicie costanera y
en las bajuras alcanzando ambas regiones un total de 1,000 cuerdaso Asu=
miendo un promedio de 5 cuerdas per cabeza de ganado en la planicie costane"
ra y 15 cuerdas por cabeza en las bajuras se podr£a alinentar un total de

cerca de 175 <> Esta empresa requeriria probablenente una eliminacidn casi

completa de las cabras nativaso

En la planicie quizes podria sembrarse 'ona cosecha agricola de porta
bajo y de indole xerofitica tal como el sisal. Aunque puede que los rendi=
mientes fuesen bajos, casi cualquier productc produciria mas que el bosque
en este sitio, particularmente en los tipos de malezas,

Fosfatos

El future de las extracciones de guano depende aparentemente del costo
de extraccidn y transportacidn segiin compare con el costo de otros fertili^-

zanteSo No pudimes hacer un reconecimiente de los depdsitos de guano durante
nuestra visita a la isla pero los residentes nos informaron que este recurso
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no asta af^otadoo La extraccion del guano no interfiere con ningun otro
aprovechamiento de la is la.

Recreaoidn

Se cree que uno de los principales usos do la isla debe ser como cen-
tro de recreacidno Este ctro aprovecliamiento tampoco interfiere con la pro-
duccion de la tierra en si. Aunque los gastos inioiales serian elevados, la

isla posee las siguientes conveniencias turisticasi pesca en a Ita mar, paseos
en bote, equitacidn, excursion, natacidn y la atraooidn turistica de las

cuevas o Se cree que los turistas anerioanos podrian intoresarsa ya que Mona
ofrece mas ventajas quo cualquier otro sitio en los Estados Unidos pues la

mayoria estan abarrotados de gente en el invierno y ninguno tieno un clima
tan agradable como la isla de Mona en la epoca friao Es dudoso que se pueda
Qstablecer una industria turistica que dopenda solo de los puertorriquefios
porque la isla de Mona ofrece muy poco mas de lo qua alios disfrutan en su
lar native

o

Pesca

Es de opinion general que no debe escatimarse esfuerzos en aumentar el
consume de pescado en el regimen alimonticio de los puertorriqueflos y las

aguas cerca de la Mona son uno de los mejores reductos pesqueros de la isla.

Podria establecerse una aldea pesquera bien ubicada sin menoscabo de los

centres recreativos ni denias usos de la isla«

Vida Silvestre

Las cabras salvajes y las iguanas atraen el interes tantc do los tu-
ristas como de los cazadoreso Las iguanas son inofensivas y deben prote-
gerse per lo menos de manera de conservar la cantidad actual » La norma a

seguirse con las cabras depende de la magnitud de su intarvencidn en la

produccidn forestal, forrajera o agrioola« De todos modes deben reducirse
en numcro ya quo existen indicios de exceso de poblacidn y en algunos sitios

puede verse el efecto de su ramoneoo

Use Botanico

Kay algo que decir sobre la veda de por lo menos parte de la isla de

Mona para conservarse como area natural con propdsitos de estudios botanicos

y ecoldgicoso Como esta situada entre Santo Domingo y Puerto Rico, la flora

de la isla coincide unas veces con una y otras con la. otra y posee ademas

condiciones ambientales unicas.

Conclusiones

1« Debido principalmente a las condiciones climatoldgicas adversas,
los bosques naturales de la isla d© Mona son de exigua producti-
vidado
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Toda la isla de Monito y 3,271 cuerdas del este de Mona incluyendo
la reserve del faro no pueden producir ninguna clase de arboles
maderaoles o

El resto de la planicie o sean 9j.840 cuerdas pueden producir solo

un tipo de bosque bajo, ralo y do crecimiento lento capaz de pro

=

ducir rauy poca madera que es edemas no aserrableo

La composicion de ese bosque de la planicie puode ne.jorarse silvl-
colanente en conposioion pero esto no aportaria un aumento equi'^

parable en productividado Las operaciones de plantar resultarian
costosas e inciertaso Las especies maderables no llegarian a

producir arboles aserrableso Si se tiene en mente establecer
plantaciones la introduccidn de nuevas especies de crecimiento
rapido que surtan espeques y lena resultaria un metodo mas proEie=

tedor para aunentar el rendimiento^ aunque aun no se ha probado*

La planicie costanera sirwe en su mayor parte y debia dedicarse
permanentemente para otros usos dptimos tales como agricultura, etc,

La mejora silvicultural del resto de los bosques costaneros tiene

justificacidn eoondmica y debe efectuarse por medio de plantaoio°
nes en donde sea necesarioo

Aunque la Iilona esta siempre cubierta de vegetacidn arbdrea los pro="

ductus forestales no se obtendran en cantidades apreciables y su
aprovechamiento resultaria una empresa menor comparada con la pes-

caj, recreacidn y agricultura si estas se desarrollaran tan exten=
samente como fuere posibleo

Resume

L"tle de Mona^ situee entre Puerto Rico et Saint=Domingue possede une
superficie de 14o042 cuerdas ol./ Le relief se compose de deux niveaux super-
ficiels generalesj la plaine cotiere et le plateaui le dernier etant a 100

pieds au=dessus du niveau de la mer et com^rennant plus de 90 pour cent de la

superficie totale de I'lleo Le sol est tres suporficiel particuliereraent sur

le plateauo Le sous=sol est calcaireo La precipitation a tmospherique
annuelle est de 40s66 pouceso L°lle est presque inhabiteeo

La vegetation du plateau^, eparse et rabougrie est representee par de

nombreuses essences xerophytiques qui apparaissent enumerees a la page 222o

Pendant ce siecle, I'lle de Mona a ete dediee a 1* agriculture , a

I'extraction des depSts de phosphates „ rrecreationp p^che et^ sylviculture

o

II y est tres difficile de surmonter les difficultes crees a cause du fait

l/ 1 cuerda = 0.9712 acres

o
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d'^re eloignee de Puerto Rico et aussi 1 'absence d'une communaute etabliso
Aiix m§mes titres la perspective de 1

' amenagement fores tier n' envisage pas des
possibilites satisfalsantey o Dans ces endroits ou les for^ts croissent
inieux, sur les ineilleures parties de la plaine cOtiere, le terrain peut pro-
duire des cultures agricoles plus importantes du point de vue econonique que
la culture forestiere. Comme on le voit, I'lle paralt s 'adapter mieux a

d'autros utilisations comme recreation et p^che.

Les conclusions auxquelles on est parvenu apres une etude recente
peuvent se resumer comme suit:

1«. Les for^'ts naturelles de l"?le de Mona, a cause principalsment des

adverses conditions du milieu possedent une productivite tres
insignificante <>

2» L"ile de Monito et 3o271 "cuerdas" dans I'est de Mona y compris la

reserve du phare ne peuvent produire d'arbres exploitables d.'-au-

cune sorteo

3« Le reste du plateau, o'est-a-dire 9o840 "cuerdas" pourra posseder
seulement une for^ eparse, a accroissement lent produisant bois de

petites dimensions mais aucun bois scie.

4. Cette for6t du plateau peut 8tro amelioree en composition par des

methodes sylvicoles mais cela ne vaut pas la peine car la producti-
vite n'augmentera pas, Les operations de plantation sont couteuses
et les resultats incertains. La plantation d'essences a bois scis
ne produira que bois de petites dimensions. Jusqu'a present on
n'a pas essaye 1

' introduction d'essences a accroissement rapide
produisant bois de chauffage et poteuax mais il semble que par cette
methode le renderaent augmente si I'on a en vue la plantationo

5o La plaine c8tiere sert et doit S'tro dediee aux utilisations plus
hautes comne la culture agricole, etc.

6. L' amelioration sylvicole, ou la plantation le cas eclieunt du reste
des forSts cStieres est justifiee economiquement.

7. Bien qua I'lle de Mona puisse @tre couverte toujours de vegetation
arbustive le rendoment en produits fores tiers n'atteindra jamais

les quantites desirables. La production fores tiere represantera
toujours une entreprise secondairo en comparation avec I'industrie

de la ptche, recreation et agriculture au cas que celles-ci furent

developpees au mesure du possible.
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EOff TO IJAKE WOOD UNPAIATABLE TO ISE YJEST INDIAN DRY°WOOD TERI.gTB,

CRYPTO1ERMSS BRBVIS WALKER, III

George N: Wolcotto Entomologist
Agricultural Experiment Station

Rio PiedraSj Puerto Rico

Of the numerous constituents and derivatives of coal-=tar creosote, one
coming to be extensively used for wood preservation is pentachlorphenol

o

Because of the commercial importance of pentachlorphenol. its particular
value in protecting v/ood against the attack of the West Indian Dry-=wood

termite, Cryptotermes brevis iValker. has been tested in comparison with
other coal=tar creosote constituents and derivatives p and more especially
with other phenolic compounds o As the bromides of some repellent metals had
proved to be considerably more repellent to termites than the chlorides of

the same metals ^ the bromophenols have been compared with the chlorphenols

=

With most discouraging unanimity,, all the tested organic compounds

show the same unfortunate tendency to volatilize from the wood sample into

the aire Or if this is not the correct term, at least this would appear to

be indicated by a decreasing effectiveness in repelling termite attack with
the passage of time^ Indeed„ we have no criterion of the volatility of the

chemical other than that,^ after the lapse of time, the sample hitherto immune
to termite attack is eaten by them: This may not be very satisfactory proof
to the chemist

J
but is the most obvious kind of pragmatic proof to the ento-

mologist if the termites v/hich before could not eat the treated sample are
now able to do so v;ith impunityo It should be emphasized, moreoverj, that
these tests v/ith the v/ood sample exposed in the .air are not necessarily
comparable in their results v^ith those of the so=called "grave=yarQ'* tests^
in which the wood samples are buried in the ground for determining resistance
to subterranean and wet=wood termites., or other tests where the wood remains
submerged in fresh or salt water: For chemicals v/hich are not at all soluble
in water, or in dilute soil acids or alkalies ^ mere exposure to air,., into
which they can volatilizej or by which they are oxidized^ is a more severe
draino

The results of these tests can possibly best be shown by tabular
presentation^ Table 1, in which the number of days exposure in air after
treatment by submergence 10 minutes at a certain dilution of the chemical
has resulted in sufficient volatilization so that the termites ate the sample
In explanation of the roug mess of some of the curves, it should be noted
that these data as presented represent merely the preliminaj-y tests o Since
the end result of most tests concludes with the sample being eatens a most
obvious indication of lack of value at that concentration, it offers no
incentive to repetition to iron out these unevennesses o For the substances
which have little value in repelling termites at moderate dilutions, the

curves are too short to indicate much of what might be expected at greater
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strengths. For those substances which are temporarily effective at great
dilutions, howevsr, the normal curve appears to tend towards a much longer

period of effectiveness at the greater concentrations. This is most obvious

in the case of DDT, which has a reasonably smooth curve up to 1 per cent,

which was eaten after 37 days, but the 2 per cent has not been eaten in a

much longer period, and has in fact not been eaten to date, over a year later.

Table l. — pays After Submersion Ten Mnutes of '/food Samples
Before Attack by the i/fest Indian Dry-'ifood Termite ,

Crvptotermes brevis '^falker

Dilutions - Per cent
Undi-

Chemical 0.02 0.05 0.1 1 0.2 0.5 1 2 5 10 luted

Cu pentachlorphe-
nate 42 108 111

nh'^'TiRte 14 22 25

5 7 133 4

x^eii u ao 111. wrp iiy 11 u x in & / o OO 1 n.

5 1 4

Ta "f" 1^ of* Vil 0'r*nh^rin1X o u X aw 1 IX u 1 w 1 1^ J. 1 w X 5 7 37 46 116
25 27 29 37 *

Cvc 1 ODpn t fine dto—
DTI on 1 c nci d

s alts

:

Nuodex D-22 (Cd) 7 8 9 11 t
Nuodex D-23 (Cu) 7 9 10 11

Nuodex D-26 (Hg) 9 10 11 14 ft

2, 4-dichlorophenoxy-
acetic acid 5 11 15 21 *

Sodium 2,6-dibromo-
benzenoneindo-3-
bromophenol 10 12 21 28 31 33

Tribromophenol 3 12 14 +

2-chlor-orthophenyl-
phenol (liquid) 18 42 44 45

2 ,4-dibromophenol 7 16 18

2, 6-dibromo -4-amino-
phenol 4 7 10

2 ,6-dibromophenol 4 5 12

Thiophenol 8 10 13

p-bromophenol 7 10 12

Orthochlorophenol
(liquid) 4 7 9

PHENOL (liquid) 2 3 4

Pyridine (Liquid)
2,6-lutidine (liquid)
alpha-picoline (liquid)

t

13

32

3

4
5
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Table 1 o— Continued

Dilutions - Per Cent
Undi-

Chemical o.Q^ Oo05 Ool 0,2 Oo5 1 2 5 10 luted

Alpha-f1 uornaph-
thalene 't

c0

Alpha-beta-methyi-
naphthalene
(liquid; 6 y ic oc

Naphthalene tetra-
chloride 7 X o

Dibromonaphthalene ao 1 7 1 fiX u 4-

m, p-cres ol (liquid)
•2

O 71 Oo

Anthracene o6
19

o 4

Chrys ene 4 0
o
f

Carbazole 5 7 0 +

is-cnioro-c-nitror-

toluene 7 4-

Quinoline (liquid) 7 7 8 232

Acenaphthene 3 5 62

3,5-xylenol 4 54 +

Fluorene 5 7 73

Phenanthrene 4 7 8 87

Fluoranthene 9 10 24 25 31 360

Pyrene 2 4 19 25 182 195 +

* stands for uneaten to date
+ Stands for untested

The reaction of the termites to the DDT-irapregnated vrood is paralleled
by that to vrood treated 'with the cadmium, copper and mercuric salts of a

substituted cyclopentane proprionic acidj so recently synthesized by the

Nuodex Products Co. of Elizabeth, New Jersey as to have not yet been placed
on the market. Tests have not been continued for as long a time as with DDT,

but to date the 2% impregnations of all four stand on an apparent parity, so

far as the reactions of the termites are concerned, even though there is no

parallelism in chemical composition^ Under test for an even shorter time is

the DuPont product 2, 4=dichloro-phenoxyacetic acid, a creamy white powder,

insoluble in ether petroleum, but promptly dissolving in acetone. Only tests

extending over a longer period of time will prove the comparative value of

these new chemicals.

As nearly a year elapses after treatment with 1 per cent pentachlor-
phenol, however, before the termites can attack the treated wood, it would
appear probable that the recommended application of 5 per cent should give
much more than five years protection. Pentachlorphenol is manufactured by
the Dow Chemical Co, of Midland, Michigan and by the Monsanto Chemical Co.

of St. Louis, Missouri, and sold as the commercially pure chemical as well as

- 247 - July 1945



in solution and diluted ready for application, under a variety of trade
names. For treatment of furniture already infested with polilla, it is most
effective in promptly killing the termites, both its solvent and the chemical
itself being initially toxic to them, while the pentachlorphenol is repellent
long after its toxicity has disappeared. The organic solvents penetrate more
readily and more deeply into infested wood than does the water in which
sodiiim arsenate has been dissolved, and, killing the termites by suffocation,
its action is much quicker and more certain than depending on their eating
the arsenic-poisoned wood.

The commercial availability and proved merit of pentachlorphenol
should not be allowed to prevent the use of the even more effective copper
pentachlorphenate , which is at least experimentally available for test. (Un-

fortunately, the similar compounds with other repellent metals, which should
be almost if not equally desirable, were received from Dovr Chemical Co. too

late for more than the most preliminary results to be available at the time

this paper is being written.) Copper pentachlorphenate, as supplied by the

Monsanto Chemical Co. is a fine purplish-brown powder, looking much like, and
seemingly as light as the spores of a dry puff-ball. Although not readily
soluble in many organic solvents, it is so very effective in repelling
termites that a strong solution should not be needed for practical wood-

impregnation. The manufacturers furnish the accompanying table of solubili-

ties i

They did not note, however, that the strong solutions in butyl "Carbitol" and

butyl "Cellosolve" may be greatly diluted with benzol, or with alcohol, and

after dilution with alcohol, may be further diluted with water to a sur-

prising amount before the purplish-brown powder again precipitates out of the

clear light brown solution.

Sodium pentachlorphenate, made commercially available by the Wood
Treating Chemicals Co. of L.t. Louis, is mainly interesting because it is

soluble in water. Very definitely, sodium is not in itself repellent to

termites, and that its combination with this phenol should prove almost as

repellent as that with copper seems most surprising.

When the final and last possible substitution of chlorine is made

with pentachlorphenol, the resulting hexaohlorphenol proves less resistant
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to termite attack than the pentachlorphenol itselfg By comparison, the

record of tetrachlorphenol , in which four substitutions with chlorine have

been mades, is surprisinf;ly good, and sugprests that if two substitutions with
copper, mercury, zinc or cadmium are made, the resulting compound, con=
taining twice as much of these metals as the pentachlorphenates , should be
correspondingly more repellent to termites, Tlie poor record of the phenols
with only one, tvj-o, or three substitutions of chlorine or bromine, makes
doubtful the utility of using these as a basis for combining v/ith even larger
amounts of the repellent metals o Preliminary tests^ however., v/ith the only

one commercially available, phenylmercuric chloride (CgllgHgCl), show sur°

prising repellent properties, at least for the short time it has been tested.

Excellent as some of these phenolic compounds are, it might seem desirable

in the production of the most powerful termite repellent to start with some

of the other coal=tar creosote constituents, such as fluorene, phenanthrene

p

fluoranthene and pyrene to combine with the repellent metals, rather than
with phenol, v/hich initially seems one of the least promising on which to

build for permanence

o

Ihe advantage of complete insolubility in water of many of the organic

termite repellents is not an exclusive characteristic. Red mercuric iodide

is insoluble in water, and indeed in most other solvents, but at much more
than the dilution at which it is repellent to termites, it dissolves , com-

pletely in acetone, forming a clear, sparkling colorless solution. From a

saturated solution poured on a sheet of paper or a seunple of light-colored
wood, the acetone evaporates almost immediately,, leaving the paper or wood
v/ith a decided yellowish or reddish staino A week or more later and the

stain is gone, presumably because some or all of the mercuric iodide has

volatilized. If the treated wood sample is placed in a test with termites
on the day after treatment, it is so toxic to them that most of them resting
on it die before they can crawl off. The mortality is so serious that the

experimenter hoping to keep his termites alive to register the repellent
properties of other chemicals find mercuric iodide much too expensive of

living material. Even the termites which later remain alive are too inert
to be interested in eating, but they have a singular interest in resting on
the treated sample after the initial volatilization. The sample treated two

v^eeks before with 0,02 per cent Hg as mercuric iodide is promptly eaten by
fresh termites; that impregnated a month previously with 0,05 per cent Hg
as mercuric iodide is promptly eatenj, and after two months the samples with
0,1 per cent Hg and 0,2 per cent Hg as mercuric iodide are readily eateno
Eventually, any strength at which mercuric iodide can be dissolved in ace^
tone is no longer effective in preventing termite attack. Thus mercuric
iodide seems an almost exact parallel to the organic chemicals, displaying
high initial toxicity to the termites, followed for a short time by high
repellent characteristics, which eventually completely disappears from the
wood sample as the chemictl volatilizes into the uir.

Re-testing a year or more later the wood samples impregnated with
other mercuric and mercurous inorganic compounds which are more or less

soluble in water, and which had proved vejry repellent to termite attack for
the first few days or weeks after treatment, indicates a similar tendency
to volatilization into the air only of mercuric bromide, Vifhen first tested.
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mercuric bromide appeared to be ten times as repellent as mercuric chloride,
but a year later all the samples of mercuric bromide up to 0.2 per cent Hg
were eaten, while that of OoZ per cent Hg as mercuric chloride was as immune
from attack as it had been a year ago. So also were all the other samples
of the tested compounds of mercury; their resistance to termite attack v/as

apparently tl-ie same as it had been a year previous. If it were commercially
practical, therefore, to* use compounds of mercurj^ for wood impregnation, one
might expect permanence of all except merciu'ic iodide, and doubtfully of
mercuric bromide. Indeed, mercuric iodide v/ould appear to have no practical
application in this connection, except v:here it was desirable to kill
termites immediately, yet eventually have no trace of either solvent or

repellent remain on the formerly infested wood.

In re- testing other inorganic chemicals, it was found that the his-
toric wood sample that was impregnated with 0.15 per cent Cu as copper
sulfate (the sample with Od per cent Cu as copper sulfate having been
slightly attacked by termites) nearly two years ago appears to be quite as

resistant to termite attack as it was when originally presented to the

termites, and they do not even, rest upon the sample treated two years ago

with Oo2 per cent Cu as copper sulfate. Of course one can not be sure in

the course of many years, wood impregnated v/ith some of the inorganic salts
of some of these repellent metals may not become infested with polilla, but
present tests give no indications of such an eventuality due to volatili-
zation of the protecting chemical into the air.

In finishing mahogany furniture, cabinet-makers often use potassium
dichromate as a stain to make sapwood look like heartwood, and so that the

salmon pink of the freshly-cut wood v/ill at once have the appearance and
external patina of old age: of having "come out of the Cathedral at Santo
Domingo", to use the popular expression after the Czechoslovak architect,
Anton Nochodomc, had actually used these century-old timbers in making furni=
ture for his own house on Monte Flores Kill, and it was the thing to do in

Puerto Rico. It would seem pointless, however, for potassium dichromate to

be used as a preparation to make wood terirdte-resistant, for it has little
value as such, especially as compared with cheaper and more effective com^

pounds. The real reason is that, in an acid medium the dichromate combines

with the copper sulfate, or the zinc of zinc chloride, to form copper chro-

mate or zinc chromats. Both of these are insoluble in water, thus, when the

acid and the v/ater of the preparation evaporate, copper chroma te or zinc chro

mate is precipitated on and in the v/ood in a form that will not readily leach

out when and if exposed to the action of v/ater. Tests show zinc in zinc chro

mate to be no more repellent to termites than the zinc in zinc chloride, and
the copper in copper chromate to be no more repellent to termites than the

copper in copper sulfate, ^or wood that is not to be exposed to weathering,

or is to be covered by paint or varnish, one might just as well use the

cheaper compounds of these metals, and expend the saving in more thorough ap-

plication.

The acid used for providing an acid medium in these preparations is

usually commercial acetic acid, or pyrolignic acid, v/hich is an even cheaper

grade of acetic. IWenty-four hours after a wood sample has been submerged
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in undiluted acetic acid, termites will swarm over it and devour it as tho
it had never been treated with anythingo In the same way, they will eat
wood that t7/enty-four hours before was submerged in undiluted forme acidi
the acid that makes the sting of ants formidable o The amount of hydro-
chloric acid necessary to make mercurous nitrate dissolve in water also
evaporates so completely within twenty=four hours that the termites give no
indication of being aware of its former presence o Nor do they give any
indication^ twent^'^four hours after treatment of the san^le;, of being aware
of as much nitric acid as is necessary to dissolve zinc chroma te in water r^

In all of these cases ^ only the acid was tested, without the chendcal which
it causes to dissolve^ to make sure that the effect of the cheraiGal plus the

acid when treating the woods was due entirely to the dissolved metal, and not

to the acido

The above does not apply to all acids c Mercurous sulfate is insolu=
ble in water j, but by adding sulfuric acid^ enough dissolves so that dilutions
containing less than Od per cent Hg can be preparedo At all dilutions^
however, the termites are acutely aware of both chemicals, and even at 0-02

per cent Hg they get as far away as possible from the treated sample- This

is in part due to the presence of the sulfuric acid, which does not at once

evaporate as did the other acids, and continues to be apparent to the ex--

perimenter as well as to the termites for days and weeks after submersion.,

Mercurous sulfate can also be dissolved in diluted sulfurous acid, which ha?

a much less obvious odor originally^ and also evaporates readilye V/hen

sulfurous acid diluted with water is used as solvento the termi-tes attack the

wood treated with Oo02 per cent Hg as mercurous sulfate, but not that with
Go 05 per cent Pig as mercurous sulfate although they swarm over it and do not
avoid the sample as they did when sulfuric acid had been used? A year later,

their reaction was the same, the sample was preferred to rest upon^ but it

was not eaten anywhere, even to the slightest amount

o

In making the original tests, ammonia was thought as unlikely to be of
permanent value as a termite=repellento As ammonium di=H and mono=H ortho-
phosphate are comiionly used for fire=proofing wood (or rather^ for making
wood fire=resis tant) ^ it seemed desirable to test at least these ammonia
compounds for their value in preventing polilla attacko In a test comparing
samples treated with 2 per cent IJR^ as ammonium di=n and mono=H orthophos--

phate, all the termites immediately congregated on the latter„ making deep
gouges into ito T/hen this was renoved, they eagerly ate the other sample

c

Obviously, neither has appreciable value in protecting wood from termite
attack, regardless of that in making wood fire=resistanto

Because of the poor showing of the ammonium phosphates, and because
so many phosphates are insoluble in water, no attempt was ra&de to test the
phosphates of the repellei t metals o Thanks to saiuples of copper orthophos =

phate and copper pyrophosphate submitted by the Monsanto Chemical Co-, how-=

ever, eventually some tests were made.- Both of these phosphates are in=
soluble in water but a small amount of phosphoric acid makes them readily
soluble 0 The presence of phosphoric acid (85 per cent solution) had no
effect on the results obtained^, as termites readily ate samples . submerged
10 minutes in 1 per cent and 2 per cent dilutions of the acid, and, after a
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little hesitation, even the- 5 per cent dilution. The impregnations virith

both the copper phosphates proved to be most unexpectedly effective, for
altho the termites were able to eat the samples treated with 0.01 per cent
Cu as either phosphate, they did not eat those 'Adth 0.02 per cent Gu, the
pyrophosphate having a slight edge over the orthophosphate in repelling
attack. At this dilution, the phosphates do not darken or change the ap-

pearance of the wood, in contrast to more or less darkening often resulting
when it is impregnated with most other copper compounds at dilutions pre-
venting termite attack.

The only other phosphate available for test was the powdered ferric
phosphate, which dissolves in water only after a rather considerable amount
of phosphoric acid has been added, and even then the solution is not en-

tirely clear. At Q='i per cent Fe as ferric phosphate, the maximum strength
which could be dissolved, the termites ate the treated sample.

Phosphorus tribromide, a heavy, clear liquid, soluble in carbon bi-
sulfide, fumes on exposure to the air, and turns wood submerged in 5 per cent

and greater dilutions a very pronounced green. As they dry, the wood samples
become dirty broiwi, but when completely dry, they are somewhat pinkish.
Termites prefer the treated samples to rest upon, and to eat, and apparently
nothing happens to those eating the samples impregnated with the greater
dilutions. The termites eat less, however, of the samples impregnated with
0.5 per cent and 1 per cent of phosphorus tribromide, end the subsequent mor-
tality is heavy. This would appear to indicate that, like sodium arsenate

and thallium acetate, phosphorus tribromide is attractive and toxic. One
would hesitate to recommend it, however, for any use in which something else

might serve.

The ineffectiveness of ferrous iron sulfate (copperas) in not being
able to repel termites has already been noted in the first paper of this
series, as compared with the very marked value of ferric iron sulfate, ferric
nitrate and especially ferric chloride. Further tests show that ferrous
chloride, ferrous bromide, ferrous carbonate and ferrous oxalate at 2 per
cent Fe have no more repellent effect on termites than does an equivalent
amount of ferrous sulfate. This applies only to the ferric vs. ferrous iron
compounds, for stannous tin chloride makes wood more resistant to termite
attack than does stannic tin chloride. The cuprous copper compounds seem
hardly more repellent than those of cuprio copper, despite the difficulties
in getting more than suspensions of the former in water, in which to sub-

merge the sample to be tested. All of the above merely indicates that each
metal and each compound is a separate case, and that by reasoning one can
not anticipate what actual tests with the termites will show.

Theoretically, the conclusion of all tests should result in the
treated sample remaining uneaten for several days, and the termites in
desperation finally attacking the mahogany. Unfortunately, the results in

all cases may not be as clear-out as one might wish, especially when the

test includes a chemical which is more or less toxic. One can be sure of

the results when the chemical is violently toxic, but doubt creeps in when

it is only slightly so, and the termites do not promptly die, but merely
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becoEie more and more inert, less and less interested in eatingo So far as

kno;vn, this has resulted in only one definite error in results previously

reportedc Of barium chloride^ later tests 7;ith fresh termites and no other

samples than mahogany indicated that the previous tests had been at fault in

apparently indicating bari-om to be of value as a repellento The number of

these tests was not insuffioientp but v^'hen reviewed, it appeared that invari-

ably some other very susceptible sample had been present, or the termites

used had been somev/hat poisoned with thallium or arsenic, and v/ere no longer

sufficiently keen about eating for their avoidance of the barium- treated

sample to be conclusive g Indeed, fresh termites did not hesitate to eat

samples treated with 2 per cent Ba as chloride, and even 4 per cent 3a as

hydroxide in later tests, from v/hich one must conclude that bari;am has little

or no value as a repellent for teriniteSo

Barium fluoride is a fine v/hite powder, apparently'' not soluble in any=

thing, but with the addition of Bentonite., it holds up in a suspension that

can be used for submerging samples for ten minutes c Tests v/ith the suspen=
sions containing 1 per cent F and 2 per cent F indicate that although no

termites appreciably eat the treated samples, most of them eventually die

within the next few days or v^eekSo Not all of them die, however, and the

treatment can be considered entirely effective only as a repellento It can

hardly be recommended, however, as the suspension of barium fluoride does

not penetrate the wood at all, and is merely deposited as a whitish film on
the outside, where the least abrasion v/ill remove itc

Previous tests had indicated that 2 per cent F as potassium fluoride
is doubtfully repellento Tests made v/ith the equally soluble sodium fluoride
at 2 per cent F indicate it as being repellent and possibly toxico At 1 per
cent F, the sample treated with sodium fluoride was slightly eaten, and most
of the termites died, but not alio Both potassium and sodiiom fluoride are

completely soluble in water at these concentrations, but lithium fluoride
only forms a suspension like that of barium fluoride o A sample sufeierged in
water containing 1 per cent F as lithium fluoride, repeatedly stirred during
submersion, on being tested T>rith termites was slightly eaten, and resulted
in the death of many of themo A tentative conclusion from these tests was
that fluorine at greater than 2 per cent concentrations is repellent, but at
less than 1 per cant F, the sample will be eaten and prove toxic to most of

the termites o Admittedly, the results are not as clear=out as might be
desired, but when one is testing for value as a repellent, to have hundreds
of the experimental termites die, but not all of them, is an unmitigated
calamity', for not even those surviving can be used for further tests.

Since fluorine unquestionably has repellent value, theoretically its

compounds with the repellent metals should be doubtly repellento The only
supply of alumin^am fluoria^ available was one containing v;-ater of crys tally-
zation, and proved to be insoluble in v/ater, but forming a fairly stable
suspensiono On the dried samples, no indication of the dried chemical was
obvious o Of the 0=5 per cent Al samples „ termites ate many irregular and
very shallow gouges, making no attempt to penetrate to the untreated wood
below the superficial outer layers But, whether from eating the aluminum
fluoride treated wood, or from some other cause, many of the termites died.

- 253 - July 1945



The available sample of ferric fluoride, a light yellowish powder, also did
not completely dissolve, even in hot water, the result being a rusty reddish-
yellow opaque liquid that was repeatedly stirred vvhile wood samples were
submerged in it. The termites ate the treated samples up to and including
the 0.2 per cent Ve as ferric fluoride, without apparent mortality. Thus
one may conclude that ferric fluoride has no advantage over ferric chloride,
and in fact is valueless at the concentration at '^yhich wood is protected from
termite attack by the chloride. Chromium is another of the border chemicals;
2 per cent Cr as chromium chloride preventing termites from eating a treated
sample, but not 2 per cent Cr as chromium sulfate. Ghromiurn fluoride is a

dull greyish green powder, only slightly soluble in water, but at the greater
dilutions it makes a clear green solution that dries on the treated wood

samples with no apparent stain. Termites ate the sample treated with 0.5

per cent Gr as chromium fluoride (the maximum concentration soluble in water)
without apparent mortality.

By contrast vvlth the unsatisfactory results obtained -with the fluo-
rides of aluminum, ferric iron and chromium, those with the more repellent
metals indicate that these fluorine compounds give the maximum efficiency in
repelling termites. Of these, cadmium fluoride is possibly most satisfactory,
for, after a little hesitation, this fine white powder completely dissolves
in cold water to make a clear colorless solution. The greater dilutions,
however, are eaten by termites, but with terrific mortality. At the concen-
tration of 0.05 per cent Cd as cadmium fluoride, the sample is uneaten, altho
stained by the spots of liquid excrement of sick termites.

Zinc fluorida is another fine white povder, \flriiich, according to the
book, should be completely soluble in hot water. The sainple tested was not,

but even at the greatest dilutions is only a suspension that must be con-
tinually stirred. Yet the wood sample submerged in 0.01 per cent Zn as zinc

fluoride was not touched by termites, and they did not even rest upon it.

Cupric fluoride is a light bluish-green powder, looking somewhat like

dried Bordeaux mixture, which is only slightly soluble in water. Even at

the greatest dilutions, the solution of cupric fluoride is not clear, but

a slightly nilicy bluish, iiovvcver, it is better than a suspension, and the

wood samples submerged in it, on drying are without appreciable stain or

color. Termites attacked the sample submerged in the solution containing
0.005 per cent Cu as cupric fluoride, but did not eat that treated with
0.01 per cent Cu as cupric fluoride. This is an efficiency for copper in

combination with fluorine twenty times that of copper as copper sulfate,

and twice that of copper as cupric bromide, and makes cupric fluoride and

zinc fluoride approximately equally resistant to termite attack.

Table 2 gives the relative efficiency in repelling termites of all the

valuable metallic salts tested to date. In practically all cases, except

possibly for the fluorides, the more efficient compounds also happen to be

the more expensive ones. Some fluorides are still listed by some dealers,

but actually, for the duration of the war, are unobtainable in large quanti-

ties, lino fluoride is listed to cost five or six times as much as zinc

chloride, but it is approximately twenty times as effective in stopping
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termites o Considering the prices of other cadmium compounds, it seems hardly
likely that cadmium fluoride will ever be cheap enough to use in practice,
even if it becomes readily available o There seems to be no intrinsic reason,

however, why cupric fluoride should be so expensive, and when and if it be=
comes more readily available, it may well displace copper sulfate for wood
impregnation on the basis of its superior efficiency in repelling termites

o

Table 2o-- The Relative Value of the Various Elements as Repellents
to the Attack of the West Indian Dry=wood Termite

Crypto termes brevis Walker

c

West Indian mahogany eaten

in preference to almacigo Mahogany
submerged ten minutes ins LINE

Almacigo submerged ten minutes
as below, eaten in preference
to West Indian mahogany.

OoOl^ Cu as cupric fluoride
Oo02/o Cu as cupric bromide
Oo02% Cu as copper Pyro- and

Orthophosphate
0ol5^ Cu as cupric sulfate
Oo2 fo Cu as cupric nitrate
Oo2 % Cu as cupric chloride
001 % Cu as cuprous bromide
002 % Cu as cuprous chloride
Oo2 % Cu as cuprous iodide

0.05% Hg as

001 % Hg as

Ool5?^ Hg as

002 ^ Hg as

0o5 % Hg as

OoOd% Hg as

0c08?^ Hg as

05% Cd as

1 Cd as

1 ^ Cd as

2 ^ Cd as

2 % Cd as

5 ^ Cd as

%, Cd as

mercuric acetate
mercuric nitrate
mercuric chloride
mercuric bromide
mercuric iodide?
mercurous sulfate
mercurous nitrate

cadmium fluoride
cadmium acetate
cadmium bromide
cadmium iodide
cadmium sulfate
cadmium nitrate
cadmium chloride

OoOl %
OcOl %

Ool %
Ool %
0.1 %
0,05 %
Ool %
Ool %

Oo02%
Oo05?^

1 %
1 %
o erc /o

02%
05%

Oo02^
Oc05^$

0c05^o

Ocl %
Ool %
OoZ %
0.5 %

Cu as cupric fluoride
Cu as cupric bromide
Cu as Pyro- and Ortho=
phosphate
Cu as cupric sulfate
Cu as cupric nitrate
Cu as cupric chloride
Cu as cuprous bromide
Cu as cuprous chloride
Cu as cuprous iodide

Hg as mercuric acetate
Hg as mercuric nitrate
Hg as mercuric chloride
Hg as mercuric bromide
Hg as mercuric iodide

ng as mercurous sulfate
Hg as mercurous nitrate

Cd as cadraiu.it x'.uoride

Cd as cadmium acetate
Cd as cadmium oromide

Cd as cadmium iodide
Cd as cadmium sulfate
Cd as cadmium nitrate
Cd as cadmium chloride

OoOl^ Zn as zinc fluoride
0„2 % Zn as zinc chloride Ool % Zn as zinc chloride
Oo2 % Zn as zinc chr ornate Ool % Zn as zinc chromate
0,2 %, Zn as zinc nitrate Ool Zn as zinc nitrate
0o2 %> Zn as zinc sulfate 0,1 /" Zn as zinc sulfate

Oo2 % Zn as zinc acetate
Oo2 % Fe as ferric chloride Ool of

/' Fe as ferric chloride
0o4 % Fe as ferric nitrate Oo2 % Fe as ferric nitrate

- 255 = July 1945



Table 2o-=Continued

0„4 % Fe as ferric sulfate Oo2 % Fe as ferric sulfate
Oo <i fa Fe as ferric fluoride

2 % Cr as chromium chloride T a/
1 ^
C, /I

Cr as chromium chloride
or as chromium sulfate

U 0 O /o Ai as
•

aliiininum sulfate /o Ai as aluminum sulfate

Oo8 % Al a s n AU o ^ /o Al as a.j.umj.num cnxorxue

1 % Al as aluminum nitrate Oo5 % Al as aluminum nitrate
2 5^ Al as aluminum bromide 1 % Al as aluminum bromide

1 "/^ Sb as antimony chloride Oo5 ^ Sb as antimony chloride
2 Pb as lead nitrate 1

1 %

Pb as lead nitrate

2 % B fas sodium perborate B as sodium perborate

(Traduccion del articulo anterior)

COMO LOGRAR QUE LA MDERA NO SSA APBTOCIBLE AL TSRMES DE LA

MDERA SECA. CRYFTQTBRMBS BREVIS (Walker) III

Entro los n-omerosos componsntes y derivados de la creosota de bulla
figura el pentaclorofenol como uno de los que va ganando mas adeptos como

agente de preservacion de la maderao Debido a la importancia comercial del

pentaclorofenol^ se ha estudiado su peculiar valor como preservative de la ma-

dera contra el ataque del termes de la madera seca Cryptotermis brevis

(Walker) en comparacion con otros componentes y derivados de la creosota del

alquitran de hulla y en especial con otros compuestos fenolicoso Como los

bromuros de algunos metales que actuan como agentes repelentes demostraron
repeler a los termes considerablsmente mas que los cloruros de los mismos me=
tales se procedid a comparar los efectos de los bromofenoles con los efectos

de los clorofenoles

o

Por unanimidad desalentadoraj, todos los compuestos org^nicos probados
demostraron la misma tendencia desafortunada de volatilizarse de la muestra
bajo pruebBj, perdiendose en el aireo 0, si en realidad no es este el termino

exacto por lo menos es lo que parece indicar la perdida gradual de la efecti=

vidad en repeler al termes segun va pasando el tiempoo Desde luego, en lo

unico que nos basamos para esa deduccion con respeoto a la volatilidad del

reactivo quimico es el hecho de que despues de un lapso de tiempo los termes

se comen las muestras de pr aeba que hasta entonces habian conservado la imnu-=

nidad al ataque del insectoo Puede que esta no sea una prueba satisfactoria

para el quimico pero para el entomologo constituye el tipo mas obvio de prue-

ba pragma tica ya que los termes quo antes no podian comer la muestra tratada

luego podian comerla impunemente o Ademas, debemos hacer hincapie en el hecho

de que los resultados de las pruebas que se efectuaron con las muestras ex=

puestas al aire no son necesariamente comparables ni a los que se efectuaron
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en "cesienterios** donde las muestras de madera fueron enterradas para deter-

minar la resistencia a los termes subterraneos y de madera hiimeda ni con
aquellas pruebets en que las muestras se mantuvieron sunergidas en agua dulce

o saladao Para los reactivos que son conplet amente insolubles en agua o en

los licidos 0 alcalis eddficos diluldos, la mera exposici6n al aire^ en el que

se puede volatilizar u oxidar constituye una fuente de p^rdida mis seria.

Los resultados de las experiencias posiblemente pueden demostrarse
mejor por medio de presentaci6n tabular (Tabla ni5m= 1) en la que se expresa
el ndmero de dlas que pasaron sin que el termes se comiera la muestra de

pruebaj expuesta al aire despu^s de haber sido sumergida durante 10 minutos

en una disoluci6n del reactivo a determinada concentraci6n o sea que el niime-

ro de dlas equivale al tiempo necesario en que se efectda la siguiente vola-

tilizaci6n del reactivo dejando la muestra impune al ataque del insecto. La
irregularidad de algunas de las curvas que trazan el comport ami ento del reac-=

tivo puede explicarse anotando que los dates enumerados representan s61o las

experiencias preliminares . Como el resultado final de las distintas pruebas

termina cuando los insectos devoran la muestra: indicacion obvia de que la

concentraci6n no es efectiva, no ofrece pues incentive alguno para repetir

la prueba con vias a eliminar dichas irregularidades » Para aquellas subs-

tancias que tienen poco valor en lo que se refiere a repeler el ataque de los

termes a disoluciones moderadas , las cumras son muy cortas para indicar lo

que era de esperarse a concentr aciones mayores. Sin embargo, para aquellas

substancias que son temporalmente efectivas a menor concentraci6n, la curva
normal tiende hacia un periodo mas prolongado de efectividad a maj'or concen-
traci6nc Esta aseveraci6n es obvia en el caso de DDT que ofrece una curva
razonablemente regular hasta el 1 por cientOj que tom6 37 dlas para ser de-

vorado, pero el 2 por ciento no ha sido devorado en un periodo mucho raks

largo, y de hecho, no ha sido devorado aun hoy dla despues de haber pas ado

mas de un anOo

La reacci6n de los termes a la madera impregnada con DDT cabe compa-
rarse a la de la madera tratada con las sales de caamio> cobre o mercuric
mercdrico del icido ciclopentano-propionico que tan recient emente han sido
sintetizadas por la Nuodex Products Co. de Elizabeth, New Jersey que afe no

estan a la venta. Estas sales no llevan todavla bajo prueba el tiempo que

lleva el DDT pero hasta la fecha las pruebas de impregnaci6n de los cuatro
reactivos al 2 por ciento muestran aparente semejanga en lo que concierne a

la reacci6n de los termes, aun a pesar de que no tienen parecido en lo que

respecta a composici6n quimica, Hace a>in menos tiempo que ha estado bajo
prueba el producto Dupont, acido 2 ,4-dicloro-fenoxiac6tico , polvo color bian-
co crema, insoluble en Iter de petr61eo pero prontamente soluble en acetona.
Solo al prolongarse por mds tiempo es que las pruebas indicaran el valor
comparative de estos nuevos reactivos = Debido al hecho de que ha de pasar
casi un ano despues del \ rat ami ento con la disoluci6n al 1 por ciento de
pent acl orofenol para que los termes puedan atacar la madera tratada con di-
cho reactivo parece probable que la aplicaci6n recomendada de la disolucion
al 5 por ciento darla una protecci6n efectiva de mucho mks de 5 anos . La
Dow Chemical Co, de Midland, Michigan y la Monsanto Chemical Coc de Sto Louis,
Missouri elaboran y venden el pentaclorofenol en forma de reactivo comercial-
mente puro y en soluci6ii lista para usarse y a la que dan una variedad de
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nombros de fabricao Para tratar los muebles ya infestados con polilla la di-
solucion es muy efectiva para matar rapidamente a los termes debido a que
tanto el disolvente come el reactivo son agentes tdxicos para estos insec-=

t-os con la conYenisncia de que adem^s el pentaclorofend los repele por inu=

cho tiempo despues que su toxicidad ha desaparaoidoo Los disolvontes orga°
nicos penstran mas ligero y mas profundamente dentro de la madera infesteda
que el agua en qua se ha disuelto arsenate de sodio y al matar los termes
por sofocacion su accion es mucho mas rapida y mas segura que la de este
ultimo qua depende de que el insecto ingiera la madera infastada con arsenicoo

Debe dejarse que la disponibilidad comarcial y merito probado del pen=
taclorofenol interfiera con el uso de pentaclorofenato de cobre que es mas
sfactive pero solo puade obtenerse para propositos de axperiraentos o (Desgra=>

ciadamente los compuestos similares derivados de otros metales ^ que deben
ser tan o cast igualmente deseableSp se recibieron muy tardo oriundos de la

Do'/f Cheiaical Goo y cuando se escribio este articulo los resultados diaponi=
bles eran demasiado prelirainares

o ) El pentaclorofenato de cobro suministra-
do por la Monsanto Chemical Coo eg un polvo finOj, color pardo anaranjado
parocido a y tan liviano como las esporas sacas del bejluo Aunque no se
iisuelve con facilidad en muchos de los disolventes organicos^ repele los
termes con tal eficacia que no es necesario una disolucion muy fuerte para
que sea efica? en repeler los termes en impregnaoiones practicas de la made=
rao Los fabricantes suministran la siguiente tabla de solubilidades j (Vease
la pagina 248) Ellos no anotaron^, sin embargo^, que las disoluciones fuer-
tes de pentaclorofenato de cobre en "carbitol'* butllico y "cellosolve'"

butiiico pueden ser grandementa disueltas con. benzol o con. alcohol y que

despues de diluirlas con alcohol pueden ser considerablemente diluidas en
agua en cantidadas sorprendentes sin que el polvo color pardo anaranjado se

precipite de la disolucion pardo clarao

El pentaclorofenato de sodio
j,

que puede obtenerse en cantidades co=

merciales de la Wood Treating Chemicals Coo de Sto Louis es sobre todo in=

terosante por su solubilidad en aguao No cabe lugar a dudas que el sodio

de por SI no repels a los termes y es sorprendente que su combinacidn con
.

este fenol lo haga repelar a los termes casi tanto como el cobre

o

Cuando se efectua la ultima substitucidn posible en el anillo de

pentaclorofenol usando cloroj, el hexaclorofenol obtenido es menos resjsten="

ta que el pentaclorofenol al ataque de los termes o Por oomparacion el te-

traclorofenol en que solo se han hecho cuatro subs ti tuciones con cloro en

el anillo fenolicOj es sorprendentemente bueno y nos sugiere que si se

hacen dos subs ti tuciones con cualquiera de los me tales cobre , mercuric, zino

o cadmiOj el compuesto que resulta teniendo cantidad doble de metal que los

pentaclorofenoles tendrian por consiguiente que repeler mas a los termes

o

La pobre actuacion de los jenoles con solo una^ dot o tres subs ti tuciones

con cloro o bromo hace dudosa la utilidad de este hecho como base para mas

subs ti tuciones de los anillos con cualquiera de los metales en cuestiono Sin

embargo las pruebas preliminares con el unico compuesto disponible comer=

oialmento o sea cloruro fenilmercurico (CgHsHgCl) muestran que esto tiene

propiedades repelentes por lo menos durante el CQrto tiempo en que se ha

probado o Aimque algunos de estos derivados fenolicos son excelenteSj, para
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producir los compuestos que mas puedan repeler el ataque de los temes seria
deseable empezar combinando en vez de fenol alguno de los otros conponentes

de la creosota del alquitran de hulla tales como fluorenOj, fenantreno, fluo-

ranteno y pireno con los metales repelentes ya que 6ste inicialmente es uno

de los menos prometedores en lo relativo a permanenciao

La ventaja de completa insolubilidad en agua de muchos de los repe-

lentes organicos de los termes no es una caracterlstica exclusiva. El yodu-

ro merctirico rojo es insoluble en agua y en la mayoria de los demis disol-

ventes pero disuelve en acetona formando una disoluci6n clara o incolora
mucho mas concentrada de lo que se necesita para repeler los termes. Si se

echa sobre un papel o un pedazo de madera de color claro un poco de disolu-
ci6n saturada, se evapora la acetona casi inmediatamente dejando en el pa-

pel o en la madera una mancha amarillenta o rojizao Al cabo de una semana o

m4s desapareoe la mancha debido a que alguno o todo el yoduro mercdrico se

ha volatilizadoo Si una muestra de prueba se trata con este compuesto y se

somete a la acci6n de los termes un dla despues del tratamiento s e ve que

les es tan t6xico que al ponerlos sobre la muestra mueren antes de poder
salir de ellao La mortalidad es tan seria que el investigador esperando
tener termes vivos para estudiar las propiedades repelentes de otros reac-

tivos encuentra que el yoduro de mercurio le consume mucho material vivo.

X&n los termes que quedan vivos permanecen muy inertes, sin interns en comer,

pero les queda cierto interns en quedarse sobre la muestra tratada, despues
de la volatilizaci6n inicial. Despues de 2 semanas de haber tratado la

muestra con yoduro mercurico al 0.02 por ciento, los termes frescos se la

comieron de inmediato lo cual pasa tambi^n con la que se impregna con una
disoluci6n al Oo05 por ciento de Hg en forma de yoduro mercdrico un mes

antes de someterse a la prueba con estos insectos. Los termes se comieron
con facilidad las muestras que habian sido tratadas con Hg en forma de yo-

duro mercdrico al 0.1 por ciento o al 0^2 por ciento dos meses antes de

someterlas a la prueba con los insectos. Con el tiempo el yoduro mercdrico
con que s e ha impregnado la madera pierde su efectividad para contrarrestar
el ataque de los termes aun si se usa la concentraci6n maxima a que puede
kste disolverse en acetona. Por lo tanto, el yoduro mercurico se comporta
exactamente como los compuestos org&iicos: muestran toxicidad inicial altas

seguida por un corto tiempo de elevadas caracteri sticas repelentes que even-
tualmente desaparecen por complete de la muestra segdn se va volatilizando
el reactive. Al volver a efectuar la prueba al aho o adn mis tarde con ias

mues-cras de madera cada una ae ias cuaies habla sxdo impregnada con aiguno
de los compuestos inorg&iicos raerciiricos o mercuriosos, que son mas o menos
solubles en agua y que ya se habia probado que repelen el ataque de los ter-
mes durante los primeros dlas o semanas despues del tratamiento, se encontr6
que s61o el bromuro mercdrico tiene la tendencia similar de volatilizarse.
Cuando se prob6 con el bromuro mercilrico por primera vezj parecla ser diez

veces mks repelente que e^ cloruro mercdrico perc al volver a someterlo a

prueba un ano despues de la impregnaci6n los termes devoraron las muestras
con bromuro mercdrico hasta de una concentraci6n de 0.2 por ciento de Hg en

forma de bromuro mercdrico mientras que las de 0o2 por ciento de Hg en
forma de cloruro mercdrico eran adn tan inmunes al ataque como lo habian si-

do el ailo anterior. Esto dltimo sucedi6 tambiln con las otras muestras con

que se probaron los demas compuestos de mercurio j su resistencia al ataque
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del temes era aparentemente igual que el ano anterior o Poderaos concluir
que si fuese practico desde el punto de vista comercial el usar coinpuestos

de mercurio en la impregnacidn de la madera, es de esperarse que todos gx=
cepto el yoduro mercurico y dudosamente el bromuro merourico tengan facultad
toxica de permanenciao Sin lugar a dudas el yoduro mercurico no tendria
aplicacidn practica a este respectc excepto en aquellos casos en que se auie=
ra matar al termes inmediatamente j

ya que eventualmente no quedara indicio
alguno del disolvonte ni del repelente en la madera que estaba infestadao

Al volver a probar otros coinpuestos inorganicos al cabo de casi dos

aflos despues de la impregnacidn se encontrd que la muestra de madera que se

impregnd con una disoluoidn al Oo5 por ciento de Cu en forma de sulfato de

cobre (la muestra de Ool por ciento de Cu en forma de sulfato de cobre fue

ligeramente atacada por los termes) era entonces tan resistente al ataque de

los termes como lo habia sido anteriormente y en el caso de la muestra que

se impregnd 2 aflos atras con 0^2 por ciento de Cu en forma de sulfato de

cobre los termes ni siquiera permanecieron sobre la muestra al hacerse la

pruebao Desde luego, \mo no puede estar seguro de si al cabo de muchos arlos

la madera impregnada con alguna de las sales inorganicas de los metales
repelentes no habran de infestarse con polilla pero en los resultados de

las pruebas actuales no hay indicacidn alguna de que esto suceda como resul-
tado de la volatilizacidn del reactive protectoro

En el acabado de los muebles de caoba los ebanistas usan a raenudo el

bicromato de potasio como tinte para enmascarar la albura de manera que pa=
rezca duramen y en forma de que el color rosa salmon de la madera reciente=
mente cortada adquiera la apariencia y patina externa que da el tiempo o

sea, usandc el dicho popular, "como salida de la catedral de Santo Domingo",
frase que se origind cuando elarquitecto checo Anton Nechodomo usd esa

inadera de siglos para construir los muebles de su propia casa en Monte Flo=
res, Un tratamiento semejante deberia hacerse en Puerto Ricoo Seria in-

substancial usar el bicromato de potasio para hacer resistente a la madera
contra el ataque de los termes pues como tal es de poco valor, especialmen-
te si se compara con otros compuestos mas baratos y mas efectivoso La ver-
dadera razdn estriba en que en medio aoido el bicromato se combina con si

cobre del sulfato de cobre o con el zinc de cloruro de zinc para formar el

cromato de cobre o el cromato de zinCo Ambos son insolubles en agua y por
lo tanto el ^cido y el agua se evaporan dejando el precipitado dentro y
sobre la madera en tal forma que el agua sola no puede eliminarloo Las

pruebas han indicado que el Zn del cromato de zinc no es mas repelente a

los termes que el Zn del cloruro de zinc y el Cu del cromato de cobre no

es mas repelente a los termes que el Cu del sulfato de cobre. Es Idgico

por lo tanto que para la madera que no ha de utilizarse a la intemperie o

la que lleve barniz o pintura pueden usarse los compuestos mas baratos de

estos metales y la economfa que esto implice puedo utilizarse en aplicarlo

mas concienzudanente

o

El acido que a»usa para crear el medio acido en estas preparaciones
es casi siempre ^cido acetico comercial o acido pirolignico que es una forma

mas barata del acido aceticc Al pasar veinticuatro horas despues de haber

sumergido una muestra de madera en acido acetico sin diluir los termes
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andan por encima de ella y la devoran como si nunca hubiese sido tratadao

De la misma manera estos insectos se comen la raadera despues de pasar 24

horas de haber sido sumergida en acido formico, el rrdsmo acido que hace pe =

nosa la picada de las hormigaso La cantidad de acido clorhidrioo que se

necesita para que el nitrato nercurioso se disuelva en agua tanbien se eTa=

pora tan conpletanente dentro de la s siguientes 24 horas que los ternes ni

siquiera no tan su previa presenoiao Tainpoco notan nada cuando se usa la

cantidad de acido nftrico capaz de disolver el croinato de zinc en el aguac

En todos estos casos solamente se usd el acido en la prueba para poder estar
seguros de que el efecto de la disolucidn se debe solamente al netal disuel-

to y no al dcidoo

Lo que hemos dicho mas arriba no se aplica a todos los acidos. El
sulfate mercurioso es insoluble en agua pero anadiendole acido sulfurico se

disuelve lo suficiente para obtenerse disolucicnes que contengan menos del

0 = 1 por ciento de Hgc todas las diluciones los termes se dan bastante
Guenta de la presencia de ambos reactivos y aiSausando Oc02 por ciento Ilg

se alejan lo mas posible de la muestra tratada^ Esto se debe en parte, a

la presencia del acido sulfurico el cual no se evapora tan ligero como los

otros acidos y tanto los termes como el invasiigador lo notan dias y semanas

despuds del tratamiento con ese acido c -^1 sulfate mercurioso tambien puede
disolverse en acido sulfuroso cuyo olor es menos obvio y tambien ss evapora
con facilidadr Cuando se usa el ^cido sulfuroso diluido en agua como disol-

vente del sulfate mercurioso al Oo02 por ciento en Hg, los termes ataoan la

madera pero no la atacan cuando se usa el mismo compuesto con una conoentra=
oidn de 0o05 por ciento de Hg a pesar de que pasean sobre ella y no la rehu=
yen como en el caso de acido sulfurico c Un ano despues de tratada la nu6s=
tra, la reaccidn es la misma, podian descansar sobre la muestra pero no la

com£an en lo ra^s mxnimo por ningun aitioo

En los experimentos originales, se creyd que el amohlaco no tendria
valor como repelente permar.ente de los termes ^ Gomo se usa el bi-n y mono=Ii

ortofosfato amdnico para poner la madera a prueba de fuego (o mejcr dicho

p

hacerla resistente al fuego), parecid que valla la pena tratar nor lo menos
estos compuQstos de amonio para ver si Servian como repelentes de ia polillao
En la prueba para compnrar las nuestras tratadas con 2 por ciento MI^ an
forma de bi=II y mono=K ortofosfato amdnico respectivamento todos los termes
se congregaron inmediatamente sobre la muestra que habia sido sumergida en
el ultimo de estos compuestos, perforando profundos canalas en ellao Cuando
esta muestra se removid, los termes devoraron la otra muestra. Es obvio por
lo tanto que aunque tornan la madera resistente al fuego, ninguno de los dos

compuestos sirve para proteger la madera contra el ataque de los termes

o

No se llevd a cabo ninguna prueba con los fosfatos de los metales
repelentes despues de obst rvar la pobre actuacidn de los fosfatos de amonio

y tambien debido a que muchos fosfatos son insolubles en agua. Sin embargo,
en vista de que la Monsanto Chemical Co. gentilmente nos envid muestras de

ortofosfatos de cobre y pirofosfato de cobre, eventualmente se efectuaron
algunos ensayos con estos compuestos o Ambos son insolubles en agua pero
una pequefia cantidad de dcido fosfdrico los hace solubles » La presencia de

acido fosfdrico (disoluciones al 85 por ciento) no tuvo que ver nada con los
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resultados pues se prob6 que los temes devoraban las muestras que hablan
sido sumergidas durante 10 minutos en disoluciones al 1 por ciento o al 2

por ciento de ^icido y despu6s de alguna vacilaci6n, hasta la de 5 por cien-

to. La impregnaci6n con cualquiera de estos fosfatos de cobre demostr6 ser

sorprendentemente efectiva pues aunque los temes se comieron las muestras
tratadas con Gu al 0.01 por ciento en forma de cualquiera de estos fosfatos,
no atacaron sin embargo las muestras al 0«02 por ciento, aunque el pirofos-
fato fu6 un poco m&s efectivo que el ortofosfato para repeler el ataque.

A esa liltima conc©ntraci6n los fosfatos no obscurecen ni alteran la aparien-
cia de la madera, contrario a lo que ocurr© cuando se impregnan con otros

compuestos de cobre a concentraci6n suficiente para evitar el ataque de los

termes

.

El otro fosfato disponible para la prueba, fosfato ferrico en polvo,
s6lo s© disuelve en agua despues de anadir una cantidad considerable de

icido fosf6rico y ailn en ese caso la disoluGi6n no queda completamente clara.

Los termes devoraron la muestra tratada con una disoluci6n de fosfato fe-

rrico al 0.2 por ciento, concentraGi6n maxima que es posible obtener con

este compuesto.

El tribromuro de f6sforo, liquido pes ado, claro y soluble en bisulfu-
ro de carbono, se desprende en humos al contacto con el aire y le da a la
madera sumergida previamente en disoluciones al 5 por ciento o mks > ui color

verde pronunciado que segi5n se va secando se torna pardo sucio y finalmente
al secarse por completo queda de un color rosa. Los termes prefieren posso'

sobre las muestras y comerlas y aparentemente nada les pasa a los que las co-

men a concentraciones menores, i3in embargo al llegar a una disoluci6n de

0.5 por ciento y 1 por ciento en tribromuro de f6sforo los termes las apete-
cen menos y la mortalidad subsiguiente es alta» Esto parece indicar que al

igual que con arsenate de sodio y acetato de talio el tribromuro de f6sforo
es apetecible y venenoso. Sin embargo, vacilaj:nos en recomendarlo para todo
uso en que pueda utilizarse cualquier otro compuesto.

La inefectividad de sulfate ferroso (caparrosa) como repelente de los

termes, en comparaci6n con el muy marcado valor de sulfate ferrico, nitrato
firrico y especialmente cloruro ferrico ha sido ya mencionado en el primer
artlculo de esta serie. Pruebas posteriores han demostrado que ninguno de

los siguientes: cloruro ferroso, bromuro ferroso, carbonate ferroso ni oxa-

late ferroso a concentraci6n del 2 por ciento en Fe ferroso tienen mayor
poder de repeler los termes que una concentraci6n igual de sulfate ferroso.

Esto se aplica s61e en el caso de iones ferrosos contra los ferrices pues el

cloruro estanoso es mas efectivo que el cloruro estanico en cuanto a resis-

tencia al ataque del termes. Les compuestos cuprosos son un pece mks repe-

lentes que los ciipricos a pesar de le dificil que es obtener algo m&s que

suspensiones del primero an agua para impregnar la muestra. Todo lo ante-

rior indica meramente que cada metal act\la a su manera, cada compuesto
constituye un case aislado y que no podemos anticipar los resultados de les

experimentos por medio de deduccioneSo

Te6ricamente, sole se llega a un resultado definido cuando los ter-
mes no devoran la muestra y finalmente desesperados atacan la muestra
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(testigo) de caobac Los resultados en todos los casos no son, desgraciada-
mente, tan concluyentes como se desea. especialmente cuando la prueba inclijtj''

reactivos que son mas o menos toxicoso Uno puede estar seguro de los resul-
"li^ados cuando el reactive es violentamente toxico pero surge la duda cuando
es ligeramente toxico y los termes no mueren al instants sino que van poco
a pooo poniendose mas inertes y con menos interes en comer o Easta dDnde se

tiene conocimiento^ solo se conoce un caso de error definitive en los resul=
tados que se han informado previamente^ Se trata da cloruro de bario que en
pruebas poster lores con termes frescos y acompanados solo con una muestra
de caoba indicaron que se habia llegado a una conclusion errdnea al indicar

que este servia como repelente= Las pruebas que se hicieron fueron suficien
tes pero al repetirlas pudo demostrarse que invariablemente en los experi=
mentos previos se habia colocado cerca de ella otra muestra muy susceptible,
0 puede que los termes usados estaban algo envsnenados con talio o arsenico,
por esa razdn no estaban lo suficientenente alerta para comer y por lo tanto

su alejaraiento de la muestra tratada con bario no era una prueba concluyen-
tec En los experimentos que ss efectuaron mas tarde los ternes frescos no

vacilaron en comerse las muestras tratadas con Ba al 2 por ciento en forma

de cloruro de bario y lo mismo pasd con las muestras tratadas con Ba al 4

ror ciento en forma de hidrdxidoj de lo que se infiere que bario tiene poco

valor como repelente de los termes

o

El fluoruro de bario es un polvo bianco, fino y aparantenente no es

soluble en nada pero afladiendole bentonita se mantiene en una suspension en
la que se pueden sumergir las muestras por diez minutos. Las pruebas indi=
caron que aunque los termes no se comian una cantidad apreciable de las mvae s

tras tratadas con suspensiones que contenian 1 por ciento o 2 por ciento de

F, la mayor parte de ellcs mori£.:i er. Ics prdxirr.os dias c semanasc Sin en=

barge i no todos morian y el tratamiento debe ccnsiderarse completamente
efectivo solo com.o repelente = Sin embargo, no es recomendable ya que la

suspension ds fluorurc de baric no penstra en la madera y meramente se depc-
sita scbre ella a manera de pelicula blancuzca que puede ser rsmovida con el

mas leve rcce =

Las pruebas anteriores habfan indicado que el F al 2 por ciento en
forma de fluoruro de potssio era un repelente dudoscc Pruebas posteriores,
en las cue se usd fluoruro de sodic al 2 por ciento indicaron que este com=
puastc es repelente y positlemente toxico c Los termes sole se comieron lige

rarr.ente las muestras tratadas con una disolucidn de fluoruro de sodic al 1

por ciento y muric la mayoria, pero tk- todos o Tantc el fluoruro de potasio
como el de scdio son conple temente solubles en agua a esas concentraciones
pero el fluoruro de litio sole forma una suspension parecida al fluoruro de

bario c Al sorieter a la prueba de los tc-rnes una muestra que habia nido
sumergida en una sclucion al 1 por ciento de fluoruro de litio agitandola
repetidamsnte, se verified -ue los termes la coirderon mviy poco y nuchos de

ellos niurieronc Una conclusion tentativa que se derive de estes experimen-
tos es que el fluor es repelente a concentre.ciones mayores del 2 por ciento
pero a concentraciones menores del 1 por ciento, los termes se comen la

muestra y la mayoria se envenenao Es bueno admitir que los resul tados no
son tan decisivos como se hubiera de&eado pero cuando uno ez '-A probando el

valcr de determinados compuestes como repelentes el que se le raueran cientos
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de termes pero no todos es una calamidad que no se mitiE^a pues atin aquellos
que sobreviven no pueden us arse para futuras pruebas.

Como sin lugar a dudas el fl\5or tiene propiedades repel entes, los

compuestos que forma con los metales repelentes deben ser te6ric amente dos

veces mas repelentes. El fluoruro de aluminio que tenlamos a mano contenia
el agua de cristalizaci6n y era insoluble en agua pero formaba una suspen-
si6n bastante estable. En las muestras secas no se vela indicio alguno del

reactive seco, Los termes formaron excavaciones irregulares y muy someras

en la muestra que se trat6 con Oo5 por ciento de Al sin tratar siquiera de

penetrar en la madera debajo de la superficie exterior donde no hablan ile-

gado los efectos del tratartiientOo Muchos de los termes se murieron ya sea
por haber comido la madera tratada con fluoruro de aluminio o por alguna otre

causa. La muestra de fluoruro f6rrico a mano era un polvo amarillo, liviano

que tampoco se disolvia por completo ni en agua caliente sino que resultaba
un liquido opaco color ladrillo amarillento que habia que agitar repetida-
mente mientras las muestras de madera estaban sumergidas en §1. Los termes

se comieron las muestras tratadas con disoluciones hasta de 0.2 por ciento
de Fe en forma de fluoruro f^rrico sin mortalidad aparente, Puede llegarse

a la conclusi6n de que el fluoruro f6rrico no tiene ningunas ventajas sobre

el cloruro f^rrico y de hecho carece de valor a la concentraci6n en que el

cloruro sirve para proteger la madera contra el ataque del temes. Si cro-

mio es otro de los elementos que actiian de manera similar; en forma de clo-

ruro de cromio al 2 por ciento protege la madera contra los ataques del termes

pero no as! en forma de sulfate de cromio al 2 por ciento. El fluoruro de

cromio es un polvo color obscuro, verde grisaceo poco soluble en agua pero

a menor concentraci6n forma una soluci6n verde clara que al secarse en las

muestras de madera no deja ninguna mancha. Los termes se comieron la mues-
tra que se trat6 con una disoluoi6n al Oo5 por ciento de Cr [su solubilidad
maxima en agua) en forma de fluoruro de cromio sin mortalidad aparente.

En contraste con los resultados poco s atisfact orios que dieron los

fluoruros de aluminOj hierro ferrico y cromio podemos decir que los metales
mds repelentes forman fluoruros con eficiencia maxima en repeler a los ter-
mes, Entre 6stos el fluoruro de cadmio es posiblemente el mks satisfactoric
pues, al cabo de alg>in rato este fino polvo bianco se disuelve por completo
en agua frla formando una disoluci6n clara e incolora. Los termes se comen
las muestras impregnadas con fluoruro de cadmio de menores c one entraci ones
pero con una mortalidad terrible, A una concentraci6n de Oo05 por ciento

de Cd en forma de cloruro de cadmio, los termes no se comen las muestras
pero el excremento liquido de los termes enfermos la manchan.

El fluoruro de zinc es otro polvo bianco, fino^que segun lo8 textos
es soluble en agua caliente. La muestra a mano no lo era ya que adn a

cone entraci ones pequenas "ormaba una suspensi6n que habia que estar moviendo
continuamente. Los termes no tocaron y ni siquiera descansaron sobre la

muestra que se habia sumergido en fluoruro de zinc al OoOl por ciento.

El fluoruro cuprice es un polvo liviano, color verde azuleso, pare-
cido al caldo Berdel6s seco y s6lo un poco soluble en agua. Aiin a menores
concentraciones la disoluci6n de fluoruro cdprico no es clara sino algo
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lechosa azulosa. Sin embargo^ esto es mejor que una suspensi6n y las mues-

tras de madera que se han sumergido en ella ro nuestran ningun color o inan-

cha al secarse. Los termes atacaron la muestra que se suraergi6 en la so-

luci6n de 0.005 por ciento Cu en forma de fluoruro cuprico pero no se co-

mieron la que fu^ tratada con 0.01 por ciento de Cu en forma de fluoruro

cuprico. Esto senala que el cobre en combinaci6n con fluor es 20 veces mas

eficiente que en combinacion con el i6n sulfate y dos veces mas eficiente
que en conibinaci6n con i6n bromuro. Tambien indie a que el fluoruro cuprico

es aproximadamente igual de resistente a los termes que el fluoruro de zinc.

La Tabla ntam. 2 (Vease la pagina 255) muestra la eficiencia rela-

tiva de todas las sales de metales que se han probado hasta ahora y que

merecen alguna atenci6n en lo que se refiere a repeler los termes.

En casi todos los casos, excepto posiblemente los fluoruros, los com-

puestos mas eficientes son los mas costosos, Algunos de los fluoruros pueden

obtenerse con algunos comerciantes pero durante este perlodo de guerra no

pueden obtenerse en cantidades grandes . El fluoruro de zinc cues t a 5 o 6

veces mas que el cloruro de zinc pero es aproximadamente 20 veces mas efec-

tivo en repeler los termes. En vista del precio de los demis compuestos

de cadmio, parece dudoso que el fluoruro de cadmio sea algtin dla lo suficien-

tomente barato para poder usarse en la prictica adn si fuese mks asequible

que hoy dla. No existe raz6n intrlnseca alguna, sin embargo, por la cual

el fluoruro ciiprico sea tan costoso y si alguna vez fuere mas asequible, po-

drla muy bien desplazar al sulfate de cobre en la impregnaci6n de la madera
ya que es mks eficiente para repeler los termes.

Resume

Get article constitue une autre suite de 1 'etude relative a I'effi-
cacite de di verses composes chimiques pour eviter I'attaque au bois par les

termites du bois sec.

Le tableau 1 a la page 246 montre les aonnees sur le nombre. ae jours

passes avant que les composes chimiques y ^numeres se volatilisent de sorte
que le traitement devient ineffectif. Le pentachlorphenol est un des compo-
ses plus satisfaisants et au m^e temps commercialement disponible. Beau-
coup d'autres composes phenoliques 6ssay6s 6taient moins effectifs

.

Un parallele interessant avec les precedes des composes organiques
fut celui du iodure mercurique, insoluble dans I'eau mais soluble dans 1 'ace-

tone. Cette substance se volatilise et reste effective seulement un ou deux
mois selon la c oncentrati m. Le bromure mercurique possede une tendance
similaire. Les echantillons trait^s avec sulfate cuprique retiennent sa re-
sistance a I'attaque des insectes pendant presque deux annees.

On r^peta quelques essais faits autrefois avec sels inorganiques et

aussi on fit des nouveaux essais. Dans le tableau 2 apparent le r6sum6 de
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tous ces essais. Le bois impr^gn^ avec les concentrations a gauche (dans'

le tableau) acquiert plus de resistance aux termes que 1'aca.jouj S'vietenia
mahagoni, Mais ce dernier est un peu plus re'isistant que le bois impr6gn6
avec les concentrations a droite.

x)0o-

TIMBER SALES IN CARIBBEAN NATIQMAL FOREST CONTINUE W INCHSASE

Continued efforts of the U. So Forest Service to make available for
local consumption a maximum of forest products during the present shortage
have resulted in record sales during the first nine months of Fiscal Year
1945.

In 1943 the shortage of charcoal was becoming acute as a result of

the clearing of coffee lands to raise crops with a higher economic return.

A cutting technique was devised which would remove overmature, mature, and

deformed trees, and those of inferior species, and which would be applicable
to all classes of stands found in the forest. As cuttings of this type can
be justified almost solely upon the basis of forest improvement, minimum
stumpage rates were set sufficiently low to encourage a high volume of

business. Three additional field men were employed to administer sales and
to mark the trees to be cut.

During the period, July 1, 1944 to March 31, 1945 a total of 1,750
individual sales were made, or nearly 6 times the number during the compa-
rable period in the previous year. Volume sold was 2,831,200 board feet,
or nearly 7 times that of the previous year. Receipts were $19,213.27, or

about 5 times the previous year. The products sold include 358,800 board
feet of sawtimber, more than 43,000 crossties, and 7,070 cords of fuel^irood,

most of which went into the production of 121,500 30-to 40-pound sacks of

charcoal. In all, 134 cutters and charcoal makers were kept employed in the
woods

.

The cutting done as a result of these sales, in removing only mature
or inferior trees, improved more than 3,000 acres of forest. In addition the

receipts exceed the cost of protection and management of the forest. Further
increase in sales volume is expected until the cutting rate reaches the
maximum permissible without jeopardizing future yields.
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FURTHER NOTES ON THE REGENERATION AJID GROvfTH OF TABEBUIA PALLIDA MIERS

Frank H. iflladsworth. Forester
Tropical Forest Experiment Station

Puerto Rico

In a previous articlei/ the potentialities of roble, Tabebuia pallida
Miers, as a tree for use in establishing a forest cover on difficult planting
sites v?ere described. Recent observation and study have brought forth ad-

ditional information of interest regarding this tree.

Regeneration

Further experience in planting this species corroborates the belief
that wherever possible wilding stock should be used. Although nursery stock
is not difficult to produce there is an abundance of wilding stock on the
island and now ready to plant. Moreover, experiments to date show a tendency
toward higher survival with wildings than with nursery stock. This is

believed to be due to the fact that wildings, being older, have mature woody
stems and roots eind resist drying for a long period, while nursery stock is

more succulent and loses moisture rapidly.

During 1945 about 125,000 wildings of roble were planted in the
Caribbean National Forest to fill openings in secondary stands and young
plantations. Planting was done during the normal dry season, a practice
'Afhich proved permissible when wildings planted during January 1944 survived
well despite the abnormally long drought that followed. Most of the planting
was done on moderately well-drained acid clays where the annual precipitation
varies between 100 and 120 inches.

This wilding stock was pulled in roble stands within and near the

National Forest. In some locations it was possible for the same crew to pull
and plant, the pulling being done during part of the morning, and the planting
during the rest of the day. nYhere the distance was greater separate crev/s

were used and trees lArere pulled one day and planted the next. Between 400

and 500 trees can be located and pulled per manday, varying, of course, with
their abundance.

Success of this year's plantings seems assured. Despite a short period
of unfavorable weather at the start survival is higher than 90 per cent now
that the rains have started.

l/ /fadsworth, Frank H. Roble, a valuable forest tree in Puerto Rico.
Caribbean Forester 4:59-76. 1943.
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Growth

The Thurmond plots at El Verde described in detail in the previous
article were remeasured during the spring of 1945, seven years after es-

tablishment. The findings bear out previous statements regarding the in-

tolerance of the species and the temporary character, ecologically speaking,
of pure roble forests. Average ten-year diameter growth, based on the seven

years of record are shown in Table 1.

Table 1.— Ten-year Diameter Growth of Roble by Crown Classes
Based on Seven-year Data. Pure Stand, El Yerde. (Incremen-
to en Di&metro del Roble por un Perlodo de 10 anos segdn las

Clases de Gopa - Basado en Datos de 7 anos . Rodal Puro ,

SI Verde)

Crown Class
(Clases de Gopa)

Number of Trees 10-year Diameter GrO'^rth

(Numero de Arboles ) |
(Incremento en 10 anos)

Inches (Pulgadas )

Dominant
Codominant
Intermediate
Suppressed

54
66

29

6

2.2
1.7
1.2
1.1

Total 155 Average 1,8

The data in Table 1 are not very different from those collected in
1942, However, it was noted that there is a tendency for growth of some of

the dominant trees to fall off as they increase in size beyond 5 inches in

diameter. In some the crowns have become thin and general appearance is

unhealthy. This does not, of course, necessarily mean that the trees will

not grow to a much larger size. Trees more than 20 inches in diameter have

been seen. On the other hand it does indicate that roble may make its best
development during a short period, after which gro'vth and ability to compete
are reduced. Such a finding would not greatly affect the value of roble, as

the tree is most useful for posts, ties, and ox-yokes, all of which are made
from trees of relatively small diameter.

The temporary character of the pure roble stand in the plots is more
in evidence than before. Invasion by numerous species of Lauraceae and po-
marrosa, Eugenia jambos L, is clearly in progress. In fact parts of the

stand are sufficiently open to permit the development of shade-intolerant
yagrumo macho, Didymopana . morototoni (Aubl.) Dene. & PI. The fate of

saplings of roble under the same stand is indicated by data collected from
145 tagged saplings from 2 to 10 feet tall. The average height grO'Arth of

these trees during the entire seven years of record was only 1.5 feet, and

less than five per cent of them appear destined to enter the canopy layer
unless released. A stand such as this may be suitable for underplanting
with better species such as Guarea trichilioides L, or Cordia alliodora
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(S & P) C'vam. If the site has not been sufficiently improved by the robl©

for these species, the stand should be thinned immediately to harvest the

larger trees and liberate the sapling stand.

Cone lusions

Recent experimental work and observations have borne out the following

previous beliefs regarding roble.

1. Roble can be easily established artificially nith wildings.

2. Roble competes very successfully with herbaceous vegetation
during its first two years after planting.

3. Roble growth is not as rapid as that of some other species.

4. For best gro'wth roble stands should be kept sufficiently open by
frequent thinnings to create a large number of dominant and

codominant trees, with few intermediates.

5. Roble stands provide a favorable environment for the establishment
of more shade-tolerant trees and will be invaded naturally by

these.

6. Roble remains as one of the best species for establishing a forest

cover on open, grassy degraded sites.

(Traduccion del artlculo anterior)

NOTAS ADICIQNALEa SOBRE LA REGENBRACIQN Y CR5CIMIENT0

DE TA3EBUIA PALLIDA MIBRS

En un articulo que apareci6 anteriormente en esta revistai/ se discu-

ti6 lo relative a las pot enci alidades del roble, Tabebuia pallida, Miers como
^bol que podia usarse para establecer una cubierta forestal en sitios cuya
repoblaci6n dason6mica ofrece determinadas dif icultades . Las observaciones

y estudios recientes han suministrado informaci6n adicional de interns en lo

que respecta a este 4rbol.

Regeneraci6n

Las experiencias posteriores en cuanto a la siembra de esta especie
corrobora la creencia de que deben usarse brinzales de monte siempre que sea

l/ i^adsworth, Frank H. Roble, a valuable forest tree in Puerto Rico.

Caribbean Forester, 4:59-76. 1943.
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posibleo Aunque los semillones de roble (o sea arbolitos provenientes de

semilla) no son diflciles de producir en el vivero, existe una provisi6n
abundante de material silvestre en la isla, listo para resembrar al sitso
deseado. Ademis , los ensayos actuales muestrsn. una tendencia hscia mayor
supervivencia cuando se sierabran semillones silvestres que cuando se us«n ar-
bolitos de los viveroso Se infiere que ello se debe a que los brinzales sil-

vestres, por ser mis viejos, tienen ya tallos y ralces fuertes que pueder

resistir los efectos de la sequia por perlodos prolongados mientras que los

semillones de viveros son mis suculentos y pierden la humedad con rapidez.

En el 1945 se plantaron cerca de 125,000 brinzales silvestres de roble

en el Bosque Nacional del Caribe, en los claros de los rodales secundarios y
plant aciones j6veRes, La siembra se efectu6 durante la ipoca normal de se-

quia, prictica cuyo 6xito ya habla sido probad"^ pues los brinzales que se

sembraron en enero de 1944 sobrevivieron a pesar del perlodo anormal de se-

qula con que tropezaron. La mayor parte de las plantaciones se hicieron en

los suelos raoderadamente arcillosos, de buen drenaje y donde la precipitaci6n
anuai varla entre iJO y 12u pulgadas.

Los semillones silvestres se arrancaron de los rodaies de roble en o

cerca del Bosque NacionaJ-? En algunos sitios la misma cuaariiia de hojnbres

pudo hacer ambas operaciones de arranque y siembra, efectuando la primera du-

rante parte de la manana y la segunda durante el resto del dla. Donde la

distancia entre el sitio de arranque y el de siembra era mayor fu6 precise

usar distintas cuadrillas, arrancando los brinzales un dia y sembrindolos el

siguiente. Gada hombre puede localizar y arrancar entre 400 y 500 arbolitos
al dia, cifra que varla segiin la abundancia de estos,

Parece seguro el exito de las siembras que se hicieron este ano. A

pesar del perlodo corto inicial de condiciones climatol6gicas desf avorables
la supervivencia era mis alta que el 90 por ciento de ahora, cuando ya han
c omen z ado las lluvias.

Crecimiento

Los arboles en los lotes Thurmond en El Verde, que fueron descritos
en detail© en el artlculo anterior se volvieron a medir durante la primavera
del 1945, siete anos despu6s de establecidos » Los hallazgos confirman las

aseveraciones hechas previamente con respecto a la intolerancia de las espe-
cies y el caracter temporero desde el punto de vista ecologico de los roda-
les puros de roble. El crecimiento promedio en diametro calculado para un
perlodo de 10 anos a base de las medidas registradas al cabo de s6lo siete
anos aparece en la Tabla ndm, 1, pigina 268.

Los datos de dicha tabla no son muy diferentes a los del 1942. Sin
embargo, cabe notar que existe una tendencia en el Indice de crecimiento
diam^trico de algunos de los arboles dominantes de ir disminuyendo al pasar
de 5 pulgadas de diimetro. En algunos de ellos la copa se ha vuelto mas
estrecha y la apariencia general es poco vigorosa. Pero 6sto no quiere de-
cir, desde luego, que los irboles no han de llegar a un tamano mayor. For
el contrario, indica que el roble logra su mejor desarrollo durante un
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perlodo corto despu^s del cual disminuye su crecimiento y habilidad para

competir. Dicho hallazgo no implica que el valor del roble haya sido afec-

tado ya que el irbol se usa mayormente para espeques, traviesas y yugos,

productos todos que se elaboran de arDoles de diametros reiativamente pe-

quenos .

Bl caracter temporero de los rodales puros de roble se ha puesto ahora

m4s en evidencia que antes. La invasi6n de numerosas especies de las lau-

riceas y la pomarrosa, Eugenia .iambos L. continda en progreso. De hecho, en

algunas partes el rodal estk lo suficientemente abierto para permitir el de-

sarrollo del yagrumo macho, Didymopanax morototoni , (Aublo) Dene. & fl.,

especie que no tolera la sombra. La suerte de varios latizales de roble en

el mismo rodal se registrfi midiendo 145 que hablan sido marcados con etique-

tas de metal y que tenlan de 2 a 10 pies de altura. El crecimiento promedio

en altura de estos arbolitos al cabo de siete afios fu6 de 1.5 pies solamente

y a menos que no sean liberados, s6lo menos del 5 por ciento parecen desti-

nados a entrar en el estrato de copa. Un rodal como 6ste puede que se adap-

te a la plantaci6n de mejores especies tales como Guarea trichilioides L. o

Cordia alliodora (S <Se P) Cham,, bajo la sombra de los demds . Si afln el roble
no ha mejorado el medio estacional lo suficiente para que prosperen estas

especies, debe entresacarse el rodal inmediatamente en forma de cosechar los

drboles ra4s grandes y liberar los latizales,

C one lusi ones

El trabajo experimental y las observaciones recientes han confirmado

las siguientes creencias con respecto al roble.

1. El roble puede establecerse artificialmente con facilidad tras-
plantando brinzales silvestres a los sitios deseados.

2. El roble compite con mucho exito con la vegetaci6n herb&cea duran-
te los primeros dos afios despues de la siembra.

3. El crecimiento del roble no es tan rapido como el de otras
especies.

4. Para lograr el mejor crecimiento del roble, los rodales deben con-
servarse por medio de entresacas, lo suficientemente claros para
que surjan muchos arboles dominantes y codominantes con pocos
intermedios

.

5. Los rodales de roble proveen un ambiente favorable para el subsi-
guiente es tablecimiento de arboles mas tolerantes de sombra que

poco a poco irix invadiendo naturalmenta el Irea en cuesti6n.

6. El roble es una de las mejores especies que sirve para crear una
cubierta forestal en pastizales ralos y degradados.
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Resume

Cette note sert pour remplir des lacunes dans 1' article mentionn^ au

bas de la page 267 et qui contient la .description de Tabebuia pallida ^ Miers
et son importance a Puerto Rico.

Les etudes ult^rieures sur sa regeneration et croissance indiquent
que

:

lo Le roble peut s'etablir artificiellement avec beaucoup de succes
en employant des sauvageons.

2, Pendant les deux premieres ann^es apres sa plantation, le roble
peut rivaliser effectivement avec la vegetation herbacee.

3o L ' aocroissement du roble n'est aussi rapide que celui de quelques
autres essences.

4o Pour obtenir des meilleurs r^sultats les peupleraents de roble doi-

vent etre conserves avec suffise^ntes clairieres, feasant des Eclair
cies frequenteSs en vue de produire plus d'arbres dominants et co-

dominants avec peu d 'intermediares

.

5. Les peuplements de roble fournissent un milieu favorable pour
1

' 6tablissement d'autres essences qui tolerent I'ombrage ec qui

enval-iissent le terrain graduellement

.

6. Le roble est une des meilleures essences pour cr^er une couverture
forestiere dms les terrains degrades et herbac^s.

oOo

BBC A OTORGADA A JOSE MARRBR0

El "Institute of International Education" le otorg6 al Sr.. Jos6 Marre-
ro, uno de los miembros del personal tecnico de la Sstaci6n de Experiment aci6n

Forestal Tropical una beca para proseguir sus estudios en el campo de la
dasonomiao El Sr. Marrero fue uno de los 4 puertorriquenos elegidos entre
mas o menos 200 solicitantes de dichas becaSo El piensa obtener el grado de

Bachiller en Giencias Dason6micas y posiblemente el grado de "Master" en

Dasonomla en la Universidad de Michigan. El Sr- Marrero posee el grado de

Bachiller en Agronomla del Colegio de Agricultura de Puerto Rico. Este fun-

cionario forestal se auseit6 en junio para comenzar sus estudios y no regresari
por lo menos en un ano.
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THE CARIBBEAN FORESTER

El "Caribbean Forester", que se comenzo a publicar en julio de .1938

por el Servicio Forestal del Departamento de Agricultura de los Estados TJni'=

dos^ as unr. revista trimestral gratuita dedicada a encauzar el mejor aprove-

ehamiento de los recursos forestales de la region del Caribe. Su proposito

es estrechar las relaciones que existen entre los cientificos interesados en

la Dasonomla y ciencias afines exponiendoles los problemas confrontados , las

politicas forestales vigentes, y el trabajo realizado hacia la culminacion

de ess objetivo tecnico.

Se solicitan contribuciones de no mas de 20 paginas escritas en maqui=
niila. Beben ser sometidas en el lenguaje vernaculo del autor, con el titulo
o posicion que este ocupa. Es imprescindible tarabien incluir un res\imen

cortc del estudio efectuado. Los articulos deben dirigirse al "Director of

Tropical Foresti'y, Tropical Forest Experiment Station, Rio Piedras, F. R»"

The Caribbean Forester, published since July 1938 by the Forest Service,
U= S. Department of Agriculture, is a free quarterly journal devoted to the
encouragement of improved management of the forest resources of the Caribbean
region by keeping students of forestry and allied sciences in touch with the
specific problems faced, the policies in effect, and the work being done
toward this end throughout the region.

Contributions of not more than 20 typewritten pages in length are
solicited. They should be submitted in the author's native tongue, and should
include the author's title or position and a short summary. Papers should be
sent to the Director of Tropical Forestiry, Tropical Forest Experiment Station,
Rio Piedras, Puerto Rico.

Le "Caribbean Forester", qui a ete publie depuis Juillet 1938 par le

Service Forestier du Departement de 1 'Agriculture des Etats-Unis, est im
journal trimestrel de distribution gratuite dedie a 1 'encouragement du
management rationnel des for§ts de la region caraibe. Son but est entretenir
des relations scientifiques de ceux qui s ' interessent aux Sciences Forestiferes,
ses problbmes et syst^es mis a jour, avec les travaux faits pour realiser cet
objectif d 'amelioration technique.

On sollicite des collaborations de pas plus de 20 pages ecrites a
machine » Elies doivent §tre ecrites dans la langue matemelle de I'auteur en
comprennant son titre ou position professionnel et un resume de i 'etude. Les
articles doivent §tre adresses au "Director of Tropical Forestry, Tropical
Forest Experiment Station, Rio Piedras, Puerto Rico".
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VOLUME VI, SUPPLEMENT, AN EXPLANATION

This supplement number cf The Caribbean Forester is an exception in
that it contains one long article in contrast to the numerous short papers
generally presented. This does not represent a change in policy. The

Forester will continue in the future, as in the past, publishing numerous
short articles >

At the time that the manuscript of the article herein was received
war conditions made it impossible for the author to publish it in France.
As this article concerns a subject well within the field of the Caribbean
Forester and as it was obviously the result of years of careful study it
was decided to make this exception and to publish it as a supplementary
issue. This issue contains the first half of the manuscript. It is

hoped that the second half can be published in another supplementary issue
v>rithin a year.

Monsieur Stehle is a very active student of ecology and his paper
is considered a real contribution to this field. However, more work must
be done before ecologists come to full agreement regarding the classifi-
cation, origin, and succession of secondary and climax vegetation in the

Vfest Indies. For instance, it will be foiand that the classification used
in this article is in some respects at variance with that presented in a

recent paper by Dr. John Beard (Ecology, Vol. 25, No. 2, April 1944,

pp. 127-158)

c

Recognizing the need for further ecological study and the value of

publication of nevi findings and interpretations The Caribbean Forester
invites not only comments on this article but would welcome further papers
on this same subject.
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FOREST TfPES OF 1EE CARIBBEAN ISLANDSl/

Henri Stehle
Ingenieur Agricole et d'Agronomie Coloniale

Martinique

Part I

IN-mODUC TION

Biis study of the forest types of the Caribbean Archipelago is pre-

sented in accordance with the following outlines

I, Introduction

Ao Bibliographic reference to all authors mentioned in the
text in alphabetical order, together with all references
to publications o The numbers correspond to those inserted
throughout the studyo

Bo Definitions and concepts of the forest types of the
Caribbean Isles <,

C« Effect of natural factors on forest vegetation.
Do Edapho-climatic basis for and physiognomic aspect of

forest types

o

Eo Forest types, sub- types and facies of the Caribbean, with
a proposal for their general classification.

II. Forest lypes

Ao Mangrove
Bo Xerophytic Forests
C. Mesophytic Forests
De Hygrophytic Forests
E. Altitudinal Forests

For each of these types the following aspects are oonsideredi
Bo Definition, sub-types, and facies
bo Locality and range
Co Soil conditions
do Climatic conditions
eo Structure and composition
f 0 Forest Physiognonr/- and Leaf Morphology
go Floristic composition and stratification
ho Reproduction
io Evolution and succession
jo Stages Preliminary to Agriculture and Forestation
ko Biotic factors

1/ Translated from the French
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Definition and Interpretation of the Forest Tyrpes

of the Caribbean Islands

It was brought out in a report in 1935 on Guadeloupe (36) that in
mangrove and the vegetation of the leeward coast, of calcareous plateau
and basaltic streams, of formations comprising primary forest, of degraded
primary and secondary forest, and finally of altitudinal and volcanic vege-
tation, the primitive forest types appear always to reflect local edaphic
and climatic conditions o In an ecological monograph, before describing the
selective elements of a vegetative association, its evolution and succes-
sion, it is desirable to present a clear description of its topographic
positionj, site, and environmental conditions.

In a study made in 1942, defining the forest type as a result of the

site and of phytogeographio factors, William R. Barbour, expresses with
justification his preference for the European conception of the forest,
intimately related to its ecological factors, as established in 1926 by the

Finnish scientist Cajander (7), to that adopted by American foresters (12),
consisting of the separation of tjrpes in a descriptive fashion, according
to their oompositiono Hiis latter interpretation is also found in the

excellent ecological paper by Gleason and Cook (18) on Puerto Rico.

The Finnish interpretation, as defined for temperate and cold

regions, was adapted to the forest types of the American tropics in a

study in 1937 (39) of the forest climaxes of Martinique based on their

ecological characters, and the composition of the seres that are derived

from them through regressiono

As a result of this study the following fovir primary forest types,

like those of Barbour (l), are distinguished, based only on the climatic

characters of their associations; xerophytic, mesophytic, hygrophytic, and

altitudinal forests o Ihe corresponding descriptive terms used by Barbour

are dry forest, deciduous forest, rain forest, and cloud forest. These

generally apply very well to Caribbean forest formations. He designates

as "for§ts seches" what we called "forets xerophiles", "fortts a feuilles

decidues" (more properly "feuilles caduques") what we called "forets meso-

phytiques", "forlts pluvieuses" what we called "forets hygrophytiques" , and

by "forSts nuageuses" (little used in French) what we called "syl'ves
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montagnards" or "forets d 'altitude*' <> k similarity is clearly observed

betvfeen these termsa With slight modification one may apply this classi-

fication to the forest types of the Lesser Antilles and invariably to those

of the Greater Antilles.

In Guadeloupe and Martini que * ^vhere the writer has conducted investi-

gations for over 10 years ^ and where ecological conditions and evolution of

the forest cover were comprehensively described in 1941 in the Caribbean
Forester (42), ths^ dryness of xerophytic forests is not so extreme as to

permit the use of terms such as arid or semi-desert. Similarly, other

terns are not directly applicable and must be adapted to the Caribbean

Islands » The well-known ecologist and cybologist, William Seifriz, wrote to

the writer in 1942 ^ immediately after the publication of Barbour's ''Forest

Types of Tropical Amorica", to settle the matter of deciduous forests,

with leaves "totally or partially" deciduous during the dry season, which

he had not seen nor had ever been described for the Lesser Antilles „ One

must admit that the term "deciduous" does not differentiate well the xero-
phytic forests of our islands from mesophytic forests vfhere species are

partially deciduo'jis. The mere fact that part or all of the leaves fall is

not an accurate basis for differentiation of a forest type in Martinique
because certain species, such as Svjietania j Cedrela , Ingas a and Spondias
lose their leaves when growing in the southern part of Martinique or in

the leeward littoral, Guadeloupe, but show persistent leaves in the
interior regions of those islands where rainfall is higher. As deciduous-
ness is an adaptation to local climatic conditions, the term "deciduous
forest" should be replaced by "mesophytic" forest since it is properly an

intermediate type between the dryness of the xerophytic forests and the
high humidity of rain forests. Even so the limits between a xerophytic
forest and a deciduous forest are difficult to set in the field.

It has been possible to identify in Martinique the mesophytic forests
described by Gleason and Cook for Puerto Rico (18) by means of rainfall data,

by observing predominant physiognomic factors « and by the similar fertile
and deep soil and its heavy use for cultivation. He described it as

follows; ''The relative fertility of the soil and its accessibility have
permitted man to settle there rapidly, and cultivate itc.., its main dif-
ference from xerophytic forests being its greener aspeot* greater height,
evergreen and deciduous trees^ and the pi'esence of various strataooo" The

term mesophytic was chosen also by iVo Ho Hodge in a recent study on the
Vegetation of Dominica (22)« The term "hygrophytic forests", chosen in
1935 (36), instead of rain forest, to designate the tropical Caribbean
forest, dense, humidj, many-storied, and evergreen because of the prevailing
high atmospheric humidity reaching almost complete saturation, is now
adopted by French ecologists for the forests of the African continento
Professor Augo Chevalier (8) used it in 1938 (8) in an analysis of Antil-
lean studies, and used it in 1943 to characterize the location of a new
African plant (9)^ "Vilbouchevitchia atro-purpurea is one of the most
remarkable lianes of the hygrophytic forests''

=

Finally, cloud forests were thus named since clouds are formed at the
level of these forests o Gleason and Cook (18) named them, quite reasonably.
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"mossy forests" owing to the abundance of epiphytic mosses, but they are
here called "altitudinal" or "volcanic" forests; the former term referring
to elevation and the latter to the topographic and edaphic conditions «rhich

gave rise to their formation in the French Antilles. They correspond also
to the subalpine or temperate rain forest, names given by Dr. H. Pit tier

(3) in 1926 to their continental equivalents in Venezuela.

Ecological studies should be directed to^fard the evolution of the
organism, either as individuals or as communities. As was indicated by
S. Clements (11) in "Cycles and Climaxes", descriptive studies have only
loced or fragmentary value because of their static character, so they are

frequently misinterpreted. In order to be comparable, such data, together
with descriptions of floristic composition, should be always preceded by a
thorough explanation of theedaphic and climatic conditions of the group
being studied, followed by descriptions of the structure of the formation,
its virgin character, the present stage of succession, and the direction in

which succession is progressing. Ecology in all of its aspects is a science
of cause and effect, and particularly so in the recognition of forest types.

It is the object of this paper to show the relations existing between
the different factors of soil and climate and the forest types of the French
Antilles, pointing out the environment created by natural elements and the
floristic composition and physiognomy of the associations and formations
obserVedo A synthesis of this classification \fldth that of the forest types
of the other islands of the Caribbean Archipelago and other regions of the

continent, for the purpose of recognizing common characters, is the goal to

be ultimately attained by future forest and ecological investigations.
(Fig. lo)

Effect of Natural Factors and Forest Vegetation

The action of numerous superimposed natural and human factors in

creating, modifying and destroying the forest types of the Caribbean Islands
is unquestionably very complex and difficult to completely describe. Set-
ting aside the human factor, which creates artificial disclimaxes, the sum
of the influences of the different edaphic and climatic factors on vege-

tation provides for its arrangement in communities as portions of primary
types.

Analytic study of environmental factors must precede the determina-
tion of the relative importance of each in its effect upon vegetation.
Factors which must be understood include origin of the soil, topography,

slope, nearness to deep water, and of other islands, micro-fauna and micro-

flora, climate, including rainfall distribution and intensity, wind direction,

humidity, temperature, exposure, atmospheric pressure, cloudiness, and

evaporation. Pedological studies based on geology, general topography,
physico-chemical structure and decomposition of the primitive rocks, are

desirable, but these factors are of lesser importance than those listed
above. Climatic factors are more important in forest type formation, not
only because of their action upon the soil itself but because of their

action on the entire habitat and directly upon the plants themselves.
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' Martinique has no doubt the best olimatic data of all the Lesser Antilles,

better so than any French, British, Dutch, or Venezuelan island due to the

presence of the principal Metereologic Station at Fort-de-Prance in the

xerophytic forest region, and the well-equipped Morne-dee-Cadets Station

at Fond St.. Denis, in the hygrophytic forest region both containing auto-

matically recording instruments which eliminate all personal erroro The

most recent five-year summaries, covering the period of ecological obser-

vations have been used, and comparisons have been made during this period

for the different forest types

»

This paper reports on ten years investigations of the relations of

soil and climiate to the vegetation of Guadeloupe and Martinique, and an

intensive study of the English islands of Barbados, St. Lucia and Dominica
made in 1937«

The following table gives average rainfall data for the five islands,
calculated in meters o It was obtained from the Puerto Rico Caribbean
Service for the 10-year period 1921^1930.

Table lo— Average Annual Rainfall for Five Caribbean Islands

Annual Average Precipi-
Island tation (1921-50)

Meters Inches

Dominica 2o290 85

Martinique 2o269 84
Sto Lucia 2.138 79
Guadeloupe lo732 67
Barbados lo536 57

The average precipitation for these islands, less than two meters an-
nually, gives an idea of the average annual rainfall in the Caribbean Archi-
pelago. The highest rainfall was that of Dominica, which results from its
high relief. Martinique and Sto Lucia are next, before Guadeloupe, but it
is believed that this is not a true picture of averages in these two islands
because most of the pluviometric stations are located at Grande Terre, a

flat di*y region as compared to the rest of Guadeloupe, which is mountainous
and much wetter. Most of these rainfall reports have been taken in the
majority of cases from sugar cane regions in the xerophytic or mesophytic
forest regions. Guadeloxipe, including Basse-Terre and Grande-Terre but not
its Dependencies which are distant and atypical, is believed to be more
humid than either Martinique or St. Lucia and probably as wet as Dominica.

Barbados, the southernmost island is the flattest and no doubt the
driest. Its climax type is xerophytic forest with rare vestiges of meso-
phytic forest.
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Bdapho-olixnatio Bases for, and Physiognomio Aspect
of Forest Types

Following identification of species it is possible to place them in

oorrnnunities and associations, or floristic units, and in formations, or phy-
siognomic units reflecting the edaphic and climatic conditions of any-

particular regiono

The physiognomic aspect of vegetation is directly related to natural
factors - and it is only on precise, well-defined climatic or edaphic "bases

that the forest types of the Caribbean may be properly classifiedo

In a study on the Vegetation of the Mountains of the Antilles made in
1942;, Jo So Beard arrived at the conclusion that there is a need for a phy-
siognomic classification. He reasonably believes that such a classification
will not be possible unless we determine exactly the similarities; including
structure and form of leaves and profiles of the vegetation.

As was brought out in 1939 by Richards, Tansley and Watt (32), the
texture of the leaves, phyllotaxy, and foliar and floral morphology are
characters which may serve as a basis for the classification of tropical
forest communities, but the writer believes that such a classification will
be incomplete if it does. not include a preliminary study of the action of
soil and climate on the vegetation; action which has given rise to forest
formations o French ecolbgists and foresters as R. Ducamp (14) in France and
Indo-Chinaj Flaugere^ Marcelin (16) j, and Kunholtz-Lordat (24) for the Medi-
terranean Flora, think of natiaral factors forming the forest environment as

a very important influence. When man alters or destroys this environment
it is very difficult to bring it back to its original conditions. The opinion
of these men is in accord with Cajander's theory (7) which asserts that in
a primary forest type, even when the site has been deprived of all vegetation,
it is possible to classify the region without the assistance of vegetation,
for the nature of the forest depends biologically entirely on the combined
action of edaphic and climatic factors.

It is, therefore, indispensable to describe the habitat first. It
has been due to the absence of complete accxirate descriptions of the environ-
ment of different primary forest formations that no well-defined forest types
have been established before and to that lack is also due the present
confusion in the nomenclature of Antillean forest types. Also, a careful
comparison of the floristic and physiognomic descriptions made by different
authors points out many a divergence in interpretation. For example, the

xerophytic forest described by Gleason and Cook for Puerto Rico (18), by the

writer for Guadeloupe (36 and 38), and Martinique (39) i and by Hodge for
Dominica is not homologous with "the dry or xerophytic forests" described
by Barbour (l), but resembles more his "deciduous forest"o Barbour's
"deciduous forest" on the other hand, is most similar in aspect and compo-
sition to the "mesophytic forest" of Puerto Rico as described by Gleason and
Cook (18) and by Murphy (28), and by the writer for Martinique (39 po 212-

215) and the French Antilles (42, p. 156) and to what Hodge calls "transitional

belt" in Dominica. The author has used the terra "transition forest" for the
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neighboring island of Guaideloupe, following the ecologioal, floristic and

physiognoioio study of its forests, when referring to the Clusietura of the

upper zoneo This same Clusietum is described by Hodge for Dominica as

climax of the higher volcanic summits while Hodge's higher transition zone

is a Podooarpus foresto The mesophytio vegetation of the motmtainous in-

terior described by Hodge is homologous with the hygrophytic forest of

Martinique and of central Guadeloupe, so defined only because of its altitu-

dinal looationo Ihis is the equivalent of Barbour's "moist tropical forest"

and "rain forest" of Puerto Rico or of tropical America and of Beard's

"lower montane evergreen rain forest" and "montane rain forest". Finally,

Barbour's "cloud forest" represents Schimper's "elfin-woodland" or "mossy

forest" or "clusietum".

Thus it appears that not only the most diverse nomenclature is applied
to the same forest types, judging by the environmental conditions, deciduous

character, etc., but also that the same names as employed by different

foresters or botanists do not refer to the same forest formations. Tiae

problem is furthermore complicated by different interpretations of the dif-

ferent zones and the transition between zones,^ with obscure limits and by the

relative abundance of different forest types in the small area of the Antilles.

However, ecologioal studies point to the marked similarities and
analogies between the various islands, and it is possible to see homologous
associations in similar forest types. But this physiognomic similarity does
not imply identity, for this would require not only the same floristic com-
position, which depends upon site, but a thoroughly similar habitat, and
above all a geographical distribution and dominance of selective species
everywhere the same, conditions which are never present. As a whole the
archipelago certainly possesses vegetation and forest types, sub-types and
facies that are very well-defined by climatic and edaphic conditions. One
may even find homologous associations, but each island is an ecologioal
enti-ty representing a floristic individuality because of its endemic species,

an edaphic individuality because of its origin and stratigraphy, and a

climatic individuality because of its outline, orientation, and position in
the Caribbean Archipelago o Thus, careful study of meteorologio averages,
soils, and man's influence in disturbing the equilibrium of climaxes, will
be fundamental in the distinction of forest types, sub-types, facies, asso-
ciations, and successiono

In order to illustrate clearly the fundamental influence, first of
climate and second of soil on the forest aspect of the Caribbean Islands one
has only to examine comparatively soil, climate and forest formation maps
for one is land <>

On the maps of Martinique are shown the rainfall zones prepared by B»
Revertp the different types of soil prepared by Jo Giraud, and the regions
of different primary forest types set up by the writer, pointing out man's
influence in the important substitution of certain types by sugar-cane
agrioultureo The relations between ecological factors, especially climatic
factors, and forest types appear to be unquestionable. (See Figs. 2, 3,
and 4o)

- 281 - October 1945



Forest Types, Sub-*types, and Facies of the Caribbean Arohipelago

The magnificent confusion that nature seems to have wanted in the dis-

tribution of genera and species as well as vegetation groups niak;e botanists'
and foresters' classifications difficult and artificial, for scientists must
establish an arrangement based on theories and known systems, for their own
convenience euid comprehensiono Our forest "types, sub-lypes, and facies,
and plant associations are the consequences of our efforts to classify this
vegetation in an orderly fashion© They are subject to inevitable differences
in point of view by students in the Lesser Antilles as in other regions

o

Furthermorep the dissimilarities are always more evident than the analogies
or identities, and constructive synthesis is always more difficult than
analysis, which is necessarily a preliminary.

The ftmdamental principle of the predominating influence of the
factors which constitute the microclimate over those that produce the natural
soil condition is made clear in the differentiation of native groups in
forest types o However, in the complicated action of heat, water, light, and
wind it is the action of water and heat ttiat ought to be considered first
because the utilization of water by the vegetation could be exercised only
if temperature fluctuates within certain limits

•

The observations made in temperate and cold climates by taking the
sum of daily mean temperatures to explain the vegetative cycle of selective
species in a plant formation are of little value in tropical regions

o

Another method of investigation that brings out the effect of heat on plant
^owth is the analysis of mean maxima and minima » Although these records

are useful for cultivated lands or vegetation covering large areas, they
constitute only a limited aid in the interpretation of the relations between

climate and tropical forest vegetation©

In the puzzle created by this relation of cause and effect, it seeiits

preferable to resort to "hythergraphs" because of the importance of the

factors from which they locate variations by monthly means o Rainfall and

temperature combinedj, recorded monthly by means of plotted comparative

diagrams over periods of at least five years, denote the differences for the

various forest types to be read directly in the polygons of the hythergraphSo

They were first used in Egypt to check the habitability of certain regions

for men, livestock, and insects, and finally, in phytogeography to distin«

guish types of vegetation widely different, such as boreal forest, temperate

forest, semi-desert, low or high prairie in North America, steppes of Russia

and the pampas of the Argentine© Arthur Do Smith recently presented a brief

summary of the value of hythergraphs in the study of primitive vegetation

types o They certainly assist in the classification of vegetation and the

determination of climaxes in degraded areas occupied by disclimaxeso

After making the diagrams corresponding to the six-year period from

1932-37 at two points in the Leeward Littoral, Martinique, located at dif-

ferent altitudes, one having a xerophytio forest climax (Fort-de-Prance,

alto 82 mo) a and the other having a hygrophytic forest climax (Morne-des-

Cadets alto 510 mo), the hythergraphs (Fig. 5) plainly confirm the observations

made in the remnants of primitive vegetation remaining in these regions

o
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At once it is seen that they are very unlike, they are different in fornix their
limits are not comparable p and their minima and maxima occur in different
seasons

e

Whereas in Hythergraph I, corresponding to the xerophytic forests,
February and March appear to be the driest months and October the hottest^
in Hythergraph II, corresponding to the hygrophytio forest, April is the

driest month, «July the most humid, and September the hottesto Furthermore,
the month of January has the lowest temperature in the xerophytic region
while in the hygrcphytic it is about as high as August and September, the
months having tiie highest temperatures » Finally, rainfall during the most
humid month in the higrophytic region is almost double that in the xerophytic
regiono

Ihese hythergraphs shorr the importance of using microclimatic factors

as a basis for classification of forest types

o

In order to trace the primitive symmetry of primary forest types of
the Caribbean Islands, the areas not yet degraded should be searched for,

the edaphic and climatic factors in those sectors should be carefully studied,
and then simultaneous individual and complex effects on vegetation should be
analyzed to explain the forest physiognomy and the forest types observedo

The criteria to which one must refer first are those related to the
climate, the components of which exercise so outstanding an influence that
one is able to classify the forests into four general Antillean forest typQS
(mangrove forests being of an edaphic formation, are not included) o These

are I xerophytic, mesophytio, hygrophytio and altitudinal forests

«

Then, the physiognomic aspect should not be completely excluded as

was decided by Cajander, and a distinction based on the form and falling of

the leaves according to Richards, Tansley and Watt may be used to recognize
the following subtypes* spiny, deciduous, and evergreen© Nevertheless, the

primary "types based on these characters do not seem acceptable due to their
relative occurrence not only in one type (particularly in the mesophytic
type where both deciduous and evergreen trees are fovind) but on the same

species (cedar and mahogany are facultatively deciduous)

o

Finally, the structure, origin, and evolution of the soil, furnish an
outstanding contribution to the reasonable distinction of the elementary
divisions of these sub-types into lower classes known as facieso

It is common belief eanong French foresters that the effect of the

soil on forest types is less important than climate o In the Lesser Antilles
it is undeniable that the similar or common origin of the islands, whether
igneouSj^ sedimentary or alluvial, shows a relatively homogeneous structiire

and numerous edaphic analogies o Such findings have led J. Giraud (17), Ao

LaCroix's collaborator (25 and 26) to state that in Martinique the geolo-
gical constitution is governed by volcanic rocks resulting from ancient
eruptions and in which he recognizes a homogeneous series due to their
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"familiar resemblan oa** . The geological map that he has set up for that
Island appears as Fig. 4o

Gleason and Cook mention the existence in the different complexes of
the plant habitat in Puerto Rico the relative value of the physical or
chemical nature of the soil in producing humus, but believe that temperature
and rainfall are more in^ortant. In the dense and humid forests of Guade-
loupe it is believed that the role of the parent soil is limited to permit-
ting the establishment of forest vegetation due to an abundance of P2O5 and
K2O but has little to do with composition and aspect of the forest.

Beard (2), recognizing the four primary plant formations in the moun-
tains of Trinidad, regards them to be primarily influenced by elevation,
temperature, precipitation, wind and especially on the physiological drought
of the highest sunanits, without amy even secondary indication of edaphic
conditions. In a brief paper entitlttdt ''Climatic Basis of Plant Classifi-
cation", W. H. Hodge (22) wrote, "Th^ soil -types of Dominica are limited by
their common origin from disintegrating volcanic rock. For this reason, the

many plant associations are here classified on the broad basis of climate.**

The same observation applies to the islands of St. Lucia and Barbados,
and it is my opinion that it could be applied to all of the Antilles. Never-
theless, the pH value of the soil, which varies from calcareous to volcanic
soils, and varied disintegrations coexisting in most of the Caribbean
Islands contribute to the formation of different facies within well-defined
types and sub-types. In "Esquisse de§ Associations Vegetales de la
Martinique" (39) the distinctions between sandy, rooky, and swampy series in
the associations and between sandy, calcareous, and volcanic facies in the

xerophytic forest were clarified. The basaltic bluffs, calcareous plateaus
and sandy shores of Guadeloupe constitute a distinction that may be compared
to those described in 1937 by R. Ciferri (10) for Haiti and Santo Domingo in
a remarkable geobotanical study written in Italian. Calcareous, sandy, and

volcanic facies in the xerophytic and mesophytio forests, marshy and humid
facies in the hygrophytic forests and even an alluvial facies in the altitu-
dinal forest can be recognised in most of the Caribbean Islands by edaphic
site characteristios and the physiognomy of the natural vegetation.

In consequence, the following classification is suggested!

General Classification of Caribbean Forest liypes

I !typef Mangrove
(a) Facies t Marine
(b) Facies I Riparian

II Typet Xerophytic forests

A. Subtypes Spiny
B. Subtypet Deciduous

(a) Facies I Sandy
(b) Facies I Calcareous
(c) Facies I Volcanic
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«

III lyper Mesophytic forests
(a) Facias J Calcareous"

(b) Faciesi Volcanic

IV Typet Hygrophytio forests
(a) Facias t Marshy
(b) Faciesj Humid

V ^per Altitudinal forests
(a) Faciesj Alluvial
(b) Faciesi Volcanic
(c) Faciesi Culminating (highest)

In every edaphio facies of the physiognomic subtypes of the Caribbean
forests, one or more floristic associations can be attributed to well-defined
climatic types o It is by means of these associations that the vegetation
of every island in the Archipelago can be characterized, since floristic
pomposition is, above all, of local importance

o

The complexity of edaphic and climatic factors and interactions of
these factors in Caribbean forests gives rise to an environment favorable to

forest types, subtypes and facies common to all islands, thus forming an
eco-physiognomic unity for the Archipelago, but plant associations that are
directly related to insular floristic endemism, to "dynamic properties"
particular to certain species, and to diverse topographic location may vary
from one island to the other, constituting the prerogatives of the island
concemedo In these natural communities the presence of dominant plants is

evident and amongst them some can be distinguished by an analogous behavior
and a pronounced selectivity in most of the islands, showing the definite
relationship of such groups in homologous associations.

The detailed study of the various forest types described in the fol-

lowing pages was made according to the plan adopted in 1935 in "Scolo^",
(36) and according to the plan followed in 1942 by N. S. Stevenson (45) on
the "Forest Associations of British Honduras"

»

HiE MMOROVE TYPE

In the mangrove, a special type, two distinct primary facies are pres-
ent* one saline, maritime, and pantropical, found in inangrove swamps, the
other riparian, in a weakly brackish or fresh water habitat, and Antillean,
although homologous with certain groups in tropical Amerioao Hie former is

an inundated forest settling on semiliquid mud or slime and producing aerial
roots, while the latter shows the normal aspect of a tropical forest on un-
submerged soil, the trees having plank buttresses and superficial, normal
roots and oven with lianes and epiphytes

o

Definitions and Facies

Mangrove, known in the French Antilles as "paletuvier" or "manglier"

forests; in the British islands as "mangrove swamps" and "button-trees" and
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in Spanish-speaking islands as "mangles" and "manglares" constitutes a

special type occurring on low or sheltered shores, coastal marshes and river
estuaries o It belongs to the maritime associations of the halophytic series,
and its two facies are the Rhizophcra manKle~Avicennia nitida association
or Rhizophoretum and to the Fterocarpus officinalis association^ the golden
fern community known as Acrostichum is excepted, since it is neither arbo-
rescent nor climax, but a regressive intermediate stagoo

Location and Range

Ttie maritime facies occurring on saline or brackish mud, and properly
known as mangrove^, is pantropicalo It is similar and may even be identical
to the mangrove forests of American tiropical and subtropical coasts, from
Florida to Brazil, from Mexico to Paraguay and to the submerged shores of

West Africa c The four genera characteristic of this facies of mangrove,
which forms pure stands in practically all of the Lesser Antilles and Puerto
RicOp are found in association on the tropical shores of the Old World, are
grouped there in a similar manner and are also accompanied by the ferm,
Acrostiohimi o The only difference lies in the comp/anion species of typically
less saline environmento In the Lesser Antilles saline mangrove is found
from Trinidad to Sto Bartholomewo The writer has studied it in Barbados,
near Bridgetowno In Martinique it covers 2,500 hectares, or 2o5 per cent
of the total land surface, and in Guadeloupe it occupies 5,500 hectares in
the main island alone, or 3o6 per cento A total of 4,320 hectares are in
Grande Terre (8 per cent) and 1,180 hebtaj-es are in Guadeloupe proper (2 per
cent) o It is found also in the Dependenciea of Marie-Galante, between St.
Louis and Grand Anse, on 260 hectares or lo8./per cent of the total surface,
and in Saintes Islet, at Terre- de-=Hauto The only exception among the
islands studied is Dominica,' where this facies does not occur along the rare
estuaries and coastal swampso It is found, nevertheless , in the smaller
islands and islets, such as Sto Martin, Sto Bartholomew, Sto Kitts, Antigua,
Sto Vincent, Bequia, Mustique, Cannouah, Grenada, Ttobago^ and Trinidado

The other facies is riparian, found in fresh or brackish water or of
black and deep muds but never saline, constituting a normal appearing forest
of Fterocarpus officinalis Lo This facies is confined to the Antilles and
tropical Americao In the Greater Antilles it is found only in Puerto Rico,
and it is found in almost all of the Lesser Antilles, including Dominica
(Indian River) and the small island of Marie-Galante (Sto Louis), and only a

small patch has been observed in Martinique o It is found also in Sto Lucia,
Sto Vincent, and Trinidad, but the writer has not seen it in Barbados o (See

FigSo 1 and 3)o

Soil Conditions

Unlike other primary forest types, the existence of mangrove forests
is principally due to edaphic conditionso These conditions are identt oal in

the greater part of the islands o The similarity of the forest throughout
its natural range is fully explained by the similar edaphic origins Del
Corral mentions them for Cuba, Gleason and Cook for Puerto Rico and the

writer has described them for Guadeloupe (36, 37) and Martinique (39) o Ihese
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conditions oan be summarized in the two facies as follows. An ecologioal

unit as well as a taxonomic group, the Rhizophora-Avioennia mangrove is the

only type of vegetation whish develops on low sheltered seashores, where the
aooumulation of blackp -ttiiok or sanili(^id mud and slime is always immersed,
soft or relatively firm^ its salinity being increased by constant sea water
infiltrations but alleviated by dilutions of fresh water from rivers and

rain. Its variations originate from differences in water depth, salinity,
pH, and age of coastal swamps. The soil is formed from recent alluvial
sedimentation and suspension of decomposing organic matter, underlain by a
varied subsoil, consisting of limestone, lateritic debris, sand or igneous
rocks with layers of peat, sometimes to great depths. Barrabe reports that
in the Rhizophora zone of Salee River in Guadeloupe the peat layer reaches
a depth of as much as 8 meters. The Pterocarpus facies is also found on
black mud but where fresh water infiltrations frcan rivers are abundant. The
Pterocarpus belt is also seen along sluggish streams and rivers, at the in-
ner margin of the more halophilous Rhizophora»Avioennia mangrove. The best
example of this forest is found at Grande-Iliviere-a-Ck)yave near Ste. Rose,

extending from there to the seashore.

Climatic Conditions

In the French islands, halophilous mangroves are found on the windward
as Tsell as the leeward coast, either north or south, without any marked pre-
ference « The dilution by the intense rains of the winter season, of the
salinity of the brackish mud which consti-twes its preferred site is an im-
portant factor, so the precipitation distribution throughout the year
affects the distribution of tiiis forest even though it is primarily an
edaphic type. The two facies may be contiguous, but the Pterocarpus forest
follows the river and stream margins up to a certain distance from the sea
where it receives more abundant rains as a consequence of a more rugged
topography.

Mangrove forests of the Caribbean Isles receive a mean precipitation
of between 1,200 and ls,800 ramo annually, depending on the locality, and dis-
tributed among 90 and 180 days a year, with a maximum intensity generally in
November, sometimes in October or December and exceptionally in August.

The saline mangroves at Petit Canal, Guadeloupe (Duvsd Station), ac-
cording to reported five-year means, receive a mean precipitation of 1,270
mm. of. rain in 100 days per year. Those recorded nearer the seashore, at
Beauport, Port-Louis receive 1,220 ramo in 90 days; they contain all the ele-
ments in the Rhizopho retum

»

The same association of maritime mangroves,
very well developed at Poterie, Trois-Ilets, Martinique, receives a mean
precipitation of 1,605 inm. in an average of 178 days. The precipitation
and monthly distribution of the rain in this sector, where mangrove forests
attain their optimum development appear in Table 2. The highest mean rain-
fall i s in Novejttber, with 223 mmo, and the lowest rainfall is in April, 39
mm. No marked dryness is seen in those means.
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Table Precipitation Distribution in Mangrove Forests
at Foterien Trois-»IletSo Six-year Averages. 1932-1937

Rainy Rainy
Month. Precipitation Days MoTi"fch A A wwX ^ X wGl SJiX

Millimeter'a 1 1 -f TTlA-f-ArflluXXXXIliC? uox^o

January 103o7 17o7 July 179„1 13o3
February - 59ol II08 Augus t 205 08 19o8
Maroh 46o2 8o3 Set) teniber I8808 15o3
April 39o4 10»2 October 179o7 13o2
May 110o7 13 November 223 0 3 17o8
June 147 06 16o2 December 121o7 15,5

Annual
Monthly

1605ol
133o7

177ol
14o7

In the Lezarde valley and at Bonne Mere, Stet. Rose, Guadeloupe, where
the Fterooarpus association attains its optimum development, characterized
by huge stems., the precipitation is much higher, 1,687 mmo distributed in
142 rainy days at Lezarde, and at Bonne Mere, near Grande-Riviere-a-Goyave,
1,808 mmo in 210 dayso

Among the other climatic factors which influence the composition and
development of mangrove forests, is the windo The filling of mangrove swamp

vegetation and the burying of the forest is sometimes due to the action of

the prevailing winds, blowing unfixed sand from the shore from dunes farther
inland into the foresto This has been observed at Francois and Robert in
Martinique? at the Bouillante marshes in Guadeloupe j at the margins of the
Folle-Anse forests in Marie Galantei and at Marigot in Saintes lalando The

most halophilous and hygrophilous mangroves are the first to disappear after
this filling of aeolian origin teUces place o It also disappealrs when muddy
deposits raise the surface above sea-level, so the soil is periodically
inundanted by rains

o

The climatic conditions under which mangroves grow are generally of

little importance as compared with the great influence of salinity and depth

of mud or slime deposits supporting the vegetationo Nevertheless, rainfall,

wind and insolation exert certain influence, favoring or limiting the ex-
tension of mangroves, and above all, deciding on the relative predominance
of the Rhizophora or Fterooarpus facieso

Observations in the French Antilles corroborate those of Gleason and
Cook (18) for Puerto Rioos "Conditions on the landward side of the mangroves
in the southern shore are in most cases essentially different from those of

the north shore o There, under a rainy climate and with an abundant supply
of ground water 000 the succession of vegetation is from the mangroves to

the Fterooarpus foresto"
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The writer believes, nevertheless, that the Pterocarpus forest is not
due to a "succession" but to edaphic and climatic conditions different from
those prevailing where saline mangroves are found. It is an "association"
always found '^thin definite environmental limits and constitutes a climax,

as does the Shizophora mangrove, though it is more limited in area and
geographical range.

Climatic conditions typical also of the nearly xerophytic forest,

exert certain influence on mangrove vegetation and partially accounts for the
microphyll leaf type of mangroves and the environmental dryness and insolation.

Also the salinity of the water or mud from which mangrove vegetation obtains

its nutrients, is a serious obstacle against intensive evaporation. Plant
tissues are impregnated with a certain quantity of salt, resulting in a

remarkable reduction in the degree of evaporation, which for sea water is,

0.6 per cent of that of fresh water.

Structure and Composition

The structure, floristic composition, stratigraphy, morphology of the
leaves, and reproduction of mangrove forest are as peculiar as the environ-
mental conditions under which it thrives.

Structure

The characteristic structural adaptations of the Rhizophora-Avicennia
association, are essentially similar throughout the Archipelago. They are

reproduction by vivipary, the presence of breathing organs known as pneuma-
tophores or aerial roots of unusual and curious form and function, a high
tannin content in its leaves, its great value as a pioneer species along the

seashore end its important role as a land and humus builder.

The structure of this forest is diffuse and nearly impenetrable, and

offers no clear, definite stratification. The largest trees of the four
most characteristic species which are always more or less associated in all

of the islands explored by the writer (the first four species in Table 3)

measure approximately 20 meters in height and 1 meter in diameter, never over

these dimensions. Rhizophora , with its arched roots forming a natural
layering; the abundant twigs; the long, cylindric-conic fruits hanging from
and germinating on the parent tree before falling in the mud like a ship
anchor; and Avicennia , with its pneumatophores rising and falling like props
above the mud to pl^ their part as oxygen conveyors; the intermingled,
curved and abundant branches with low ramifications which serve as supports;

the microphyll leaves (all species presenting a marked analogy in this'

respect and their elliptic shape even though taxonomically they are very
different); and the particular aggregation and mixture serve to give mangrove
vegetation its peculiar aspect. The Pterocarpus facies, on the other hand
is very similar to the hygrophytic forests.
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Forest Physiognon^ and Leftf Morphoiagy

The uniform environmental conditions, both hygrophilous and halophi-
lous, over the, large areas of coastal swamps have allowed the Rhizophora-
Avioennia mangrove to settle there on a large sodle throughout the Lesser
Antilles p from Trinidad to Puerto Rioo (Dominioa excepted) showing a remark-
ably uniform physiognony and a very homogeneous coii5)osition«

The leaves of this faoies are simple, except for Drepanooarpus which
has pinnate leaves and is more characteristic of the Pterooarpus forests,
as is Pavonia, preferring sites less inundated by saline water o The largest
leaf of the four characteristic arborescent species is that of Rhizophora
which is noar the limit between miorophyll and mesophyll; the form is ellip=
tic or nearly so, lanceolate, ovate or oval; 2-7 cmo long and 1-3 omo widej
stiff, ohartaceous, and coriaceous; smooth and glossy j dark; bluish greeno

In Table 3 are shown the leaf types and size classes (after^ Raunkiaer).

Table 5o— Leaf IVpes and Sizes (Raunkiaer) of Species in
the Rhizophora-Avicennia Facies of Caribbean Mangrove

I : Uumber t

Species ; Leaf t of i Form and Dimensions of
: Type t Leaflets: Leaves t Leaflets

Rhizophora mangle Lo Simple - Mesophyll
(elliptic)

Avicennia nitida Jacqo Simple - Microphyll
(lanceolate)

Laguncularia raoemosa (L.) Gaertno Simple Microphyll
(elliptic)

Conooarpus ereota Lo Simple

Drepanooarpus lunatus (L.f.) Pinnate 5-11 Microphyll Microphyll

Go Fo Wo Meyer - (elliptic) (oblong)

Pavonia spabra (BoVogel) Stehle Simple - Mesophyll
(ovate)

The physiognomy of the forest as well as the morphology of the leaves

of the Pterooarpus facies is entirely different. It shows no reproduction

by vivipary, respiration by pneumatophores nor annual falling of leaves in

the mud to form organic matter; instead, it has the aspect of a beautiful,

humid, evergreen, dense and many-storied forest. Its stratification is

clearly noticeable, and it has epiphytes and plank buttresses » Yet it
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differs from the Rhizophora-Avicennia facies in being homogeneous in physiog-
nomy and composition, containing only one dominant species, Pterocarpus
officinalis > which constitutes from 75 to 95 per cent of the total vegetation,
no lower field layer, and no cortical nor epiphilous api-pliytic mosses.
It is pauci-specific while the great central forests of the islands are

sharply distinct, due to such characteristics a5 their heterogeneity, the
narked diversity of their strata and of their species, and an extremely abun-
dant and varied phanerogamic as well as cryptogamic epiphytism.

In Guadeloupe, along the Grande-Riviere-a-Goyave, near Bonne-Mere, the
'jwiter has reached by boat a magnificent Pterocarpus forest, '^ood-cutters

had not been able to enter by any firm trail so that there were areas which
had never been exploited. Study proved it to be virgin and showed its re-

lation in structure and physiognomy to certain aspects of the hygrophytic
forests. Higher atmospheric humidity, pronounced shade, and mitigation of
the effect of the sun's rays create a special microclimate and environment
quite different from that of the Rhi z op hor a-Avi c enni

a

facies. The tree
crowns are wide, large and high. There are giants reaching up to 35 tc 40

meters in height and 1^20 to 1,30 meters in diameter with straight boles

and black, fissured bark. At the base they have angular buttresses and

numerous ramifying roots running here and there and thus forming powerful
supports. The branches are numerous and thick where they join the trunk,

the lower ones always being prostrate.

Gleason and Cook describe a similar forest in Humacao Playa, Puerto
Rico, but its primitive aspect has disappeared through periodic annual cut-
ting for fuel, and coppice growth of 3 to 6 shoots per tree has resulted,

each shoot reaching 20 meters in height and 50 centimeters in diameter. The

buttress roots reach as much as 1,5 meters in height and are four times as

long as high. That enormous system of buttress roots gives this forest a

very rure, primitive appearance.

The mesophyll or macrophyll imparipinnate Pterocarpus leaves, are
wider, simpler, and thicker, than those of Rhizophora . These leaf character-
istics, plus the fact that the leaves of Pterocarpus are evergreen and very
green in color, are outstanding differences between the two facies of

mangroves. The leaves are, nevertheless, smooth, glossy and stiff, like

those of Rhizophora , and the leaf size class of certain species such as

Drepanocarpus and Pavonia is the same as Rhizophora . The thick, ovate leaves
of Clusia rosea Jacq. , a species which belongs to this association and the
adventitious, long and hanging roots developed by this species, contribute
in giving this association a certain analogy with the vegetation of the
edaphically similar alluvial facies of certain associations of Guttiferae in
the Antilles, such as Tovomita in Martinique] Moronobea at Guadeloupe, and
both of these species in association at Dominique; all of them occasionally
found in hygrophytic forests; and also comparable to c-4 us-i

a

-a'^'^ -Felated
species found at high elevations. The leaf types and size classes of this
forest appear in Table 4.
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Table 4. —Leaf Types and Size Classes (Raunklaer) of the
Fterocarpus Mangroves of the Caribbean

Species
Leaf
Type

Number of
Leaflets

Form and Dimension of
Leaves Leaflets

Fterocarpus officinalis Jacq. Pinnate 5-9 Macrophyll

( ovate-oblcng)

Mesophyll
( ovate

)

Clusia rosea Jacq. Simple Mesophyll
(ovate)

Drepanocarpus lunatus (L.f.)

CF-ffo Meyer
Pinnate 5-11 Mesophyll

(elliptic)
Microphyll

( oblong)

Pavonia scabra (B.Vogel) Stehl6 Simple Mesophyll
(ovate)

Floristio Composition and Stratigraphy

The two mangrove facies are homogeneous from the standpoint of floris-

tio composition and they constitute a poor, but specialized flora, adapted to

the particular conditions prevailing in swamps of greater or lesser degree
of salinity.

Association

In all of the Lesser Antilles and in Puerto Rico, this mangrove is

composed of four species, «rfiose abundance and relative tolerance of saline

water is as follows, in order of landward zonation from the sea: Rhizophora
mangle L., Avicennia nitida Jacq., Laguncularia racemose^ (L.) Gaertn. and

Conocarpus erect

a

Jacq. The first species is a pioneer on the seashore. The

second colonizes on sand and coral. (See Figure 6.)

Lianes are rare, among them the swamp lianes; Cvdista equinoctial is

(L. ) Miers, Rhabdadenia biflora (Jacq.) Muell-Arg. and Brachypteris ovata
(Cav.) Small. Where fresh water infiltration is great, other lianes become

established, principally: Montrichardia arborescens (L. ) Schott and M. aculeata

Crueg. At the margins of coastal rivers or streams which traverse open areas,

stands of Hibiscus tiliaceus L. and the first herbaceous, hygrophilous and
somewhat halophilous herbs appear Sesban sericea (l/filld.) DC, Cyperus
ligularis L. , Co surinamensis- Rottb. and Heleocharis caribaea (Rottb.) Blake.

Among the rare epiphytes found are Tillandsia polvstachva L. and

lonopsis utricularioides Lindl., and the only parasite, Phoradendron triner-
v ium (Lam. ) Griseb, all three of them seen only occasionally.

Caribbean Forester - 292 - Vol. 6, Supplement



In the regions where the climate is dry and the soil slightly alka-

line, such as the leevrard side of Guadeloupe and in southern Martinique,

Parkinsonia aculeata L. is also found. Drepanocgrpus lunatus (L. f.) GoF.W.

Meyer and Pavonia scabra (Bo Vogel) Stehl^ are more halophilous than these
associates and are common to both facies.

The fern Acrostichiua aureum , L. characterized by the nunrerous mi-
croscopic golden spores, is abundant in all degraded mangroves of either

facies o It is a regressive sere, the presence of which has been explained
in a previous paper (39), and cannot be considered in any vray as an
association or stabilized group.

Virgin mangrove in the Caribbean is therefore specifically limited to

the 4 species of Table 3 and to the three swamp lianas found on their
branches and branchlets without any marked stratification.

A study of mangrove would not be complete if it did not include
cryptogams and lichens, which form definite layers, marine algae; and in

the fauna, the raollusks fixed to the roots. These lichens present a true
vertical zonation. Three zones may be clearly differentiated; upper
littoral, littoral and submarine. On the branches and trunks of Rhizophora,
under a diffuse layer of gray lichens, a very complete layer of the beautiful
golden yellow lichen, Pyrenula cerina Eschm. appears, associated with
Opegrapha griSo The prop roots of Rhizophora and the erect pneumatophores
of Avicennia are covered by a dense felt of algae forming spots of vivid
violet or black.- clearly on the limit of the littoral level. The Rhodo-
phyceae are represented by Caloglossa Leprieurii Mont, and tho Cyanophyceae
by Microcoleus tenerrimus Gom, , Lyngbya ma.juscula Harv . , and Si roc oleum
guyanense Kutz» Whereas various associated species of Bostrvchia are found.

Cat en el la rep ens (Lightf . ) Batters, said to be an associate, has never been
found in Guadeloupe or Martinique.

This lichen and algal flora is a characteristic of this Caribbean
mangrove very similar to that of the Guianas.

The shells of the specialized oysters found in mangrove swamps serve
as supports for algae. The oysters attach themselves on the roots and lower
branches of mangrove trees in abundant clusters . Among them we find Qs trea
rhizophora Guilding and Perna alata Gmelin, representatives of the animal
kingdom which complete the physiognomic picture of this strange forest.
Besides the birds (stilt birds and palmipeds), the Antillean mangrove fauna
now includes raccoon, Procyon lator Lo, introduced from South America.

2o Pterocarpus officinalis Association. — This forest is more similar
to the hygrophytlc forest than to the Rhizophora mangrove. This similarity
is principally due to the humid and shady environment, the stratification,
and the presence of large buttresses, tall boles, up to 35-40 meters, and
abundant foliage of the dominant species, Pterocarpus officinalis Jacq« and
also the longj hanging aerial roots of Clusia rosea Jacqo Nevertheless, at
the limits of the Pterocarpus association along the Grande-Riviere-a-Goyave,
Ilobiviers near Steo Rose, and in the swamps of Abjoaes near Pointe-a-Pitre,
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Guadeloupe, the pure Rhizophora stands come in contact with it, but only in

innundated and saline sites.

The enormous buttress roots of Pterocarpus begin as thin blades
spreading out over the soil. Then they increase in thickness and reduce
in width, running over the humus, for great distances, ramifying like
superficial roots. On the trunks of the trees they become angular, as-

cending the bole to 6 meters in height and ending in arrow shaped points

at least 1 meter in diameter. In Guadeloupe a saprophyte of the Burman-
niaceae, Ptychomeria Germaini (Urban) Stehle, small and devoid of chloro-
phyll is found on leaf and branch debris betwreen the buttresses. This is

amre endemic which Germain, Dr. L • Herminier 's assistant, discovered in

the forests of Guadeloupe on dead trunks. The only other species of this

genus on the island is Po sphaerocarpa (Urban) Schtr., found at an elevation
of 800-1050 meters. P. Germaini is very closely related to P. portoricersis
(Urban) Schltr. whose habitat is forest humus and which, together with
P. nivea, Griseb. is found at the Valparaiso forest in eastern Cuba. The pre-
sence of this endemic species in coastal Pterocarpus forests is a further
indication of the primary character of this mangrove and of its relation to

inland forests.

On the buttresses* only one cortical epiphyte, Trichomanes Hookeri ,

Presl., is found in large colonies. This species, with crawling rhizomes,
also occurs primarily in dense Antillean forests, in the most unexposed
calm, shady, humid, saturated sites. It is a Pteridophyte, with extremely
thin transparent, delicate, and brilliant leaf blades with sparse cell

layers in the tissues. It surrounds the aerial roots of Clusia rosea Jacq.

This fern is in general distributed in the forests of middle elevations in

the Greater Antilles, Venezuela, and French Guiana. In the Lesser Antilles

it is found in Dominica, Sto Vincent, Grenada, and Trinidad. Over the
coatings which it forms upon the bark of Pterocarpus trees, seedlings of a

Cactaceae develop, i/rith elongated, hanging, slender and spiny stems. This

had no flowers and so was not identified, but was probably Cereus trigonus

Haw. ( Hylocereus trig:onus Safford). This species was mentioned also as

a member of this same association in Puerto Rico where an endemic royal

palm, Hoys tone a borinquena Cook is also found. Upon the roots and base of

the trunk a compact felting composed of the algae Rhizoclonium Hookeri ,

Kutz is found. Two lianas are abundant here, one is the rare Mucuna
Sloanei Fawc. Rendle which forms purple colored clusters. The other
Anthurium aoaule (Jacq.) Schott-, is confined to the higher branches. The

only herbs found on the muddy sites are Hibiscus bifurcatus Cav. and
Nephrolepis biserrata (3w. ) Schott.

Small groups of shrubs or small trees are found where soil is present,

among them Piper dilatatum Rich., Pavonia scabra (B. Vogel) Stehl6 and

Montrichardia arborescens (L. ) Schott-, together with a bushy liana,
Dalbergia Ecas tophyllum (L« ) Taubert, wide-spread and much ramified, and

reaching to 8 meters in height. Finally, at the edges where light is

sufficient to penait its development, as in the Rhizophora , the Acrostichum .

stage may be clfr^arly observed. The lianas and shrubs mentioned that are
found in both facios constitute floristio analogies. The mud and slime,
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more or less saline and liquid and the shady habitat are in these two
facies present very similar environment. Their identical regression
to^rards Acrostichum aureum L. is a link between the Rhizophora and Ptero-
carpus associations. Nevertheless, in physiognomy, stratigraphy and

floristic composition the distinction of t^ro different facies is clear,

as is the resemblance of Pteroc arpus forest to certain aspects of the
Sloanea forest, particularly the Amanoa and Tovomita associations of the
Caribbean Islands.

The differences between these f&cies is further accentuated by the
node of reproduction of their constitutive components.

Reproduction

In the Rhizophora mangroves, normal reproduction, with rapid germina-
tion of the seeds as soon as they fall quite abundantly into the mud is

observed in Avicennia , Conocarpus, and LagiMculari

a

while in Rhizophora
viripary is found. The seeds germinate and partially develop while still
on the tree. The fruits nanging from horizontal branches, are cylindrical
and pointed in shape, 25-30 cms. long and 1 cm. in diameter. This form
facilitates fixation of the seeds in mud. These seeds may be seen in the

midst of coastal streams, as pioneers in sea water, forming green masses
in saline estuaries or at sea at some distance from the shore.

Laguncularia fruit has a wing which facilitates its dissemination
by wind and water. The fruit of Avicennia , one-seeded, heart-shaped,
con^^ressed, and coriaceus, is late in opening its valves and may remain
long periods in the water without losing its germinative capacity. As soon
as it reaches mud or slime it germinates and becomes fixed. Natural layering
of this species is often found in mangrove swaraps.

In Pteroc arpus forests, the seedlings are abundant and found in
almost pure stands. They come from indehiscent, spongy fruits 3.5-4 cms.
long, one-seeded, csvered by a wing-shaped membrane, an anemophilous device^
They fall from the ends of branches to the semi-fluid or solid mud. The
fruits of Clusia rosea are greatly relished by birds, an explanation for
the fact that they germinate on the highest Pterocarpus branches. From there
the filiform roots hang down till they reach the mud and the tree es-
tablishes itself^ The other species of this association reproduce sexually
without any apparent peculiar adaptation. The peculiar form of the fruits
of Dalbergia and Mucuna , which are orbicular husks, flat or biconvex, and
short permits them to be easily conveyed by water.

The small spores of Acrostichum and Nephrolepis are abundant and
germinate easily.

Evolution and Succession

Both mangrove facies seem stable. The Rhizophora association is a
humus and land builder. It facilitates, by means of the screen it consti-
tutes against wave action, the accumulation of mud and detritus either
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organic, or minoralj carried by rivers and tides. Alluvium, sandy debris

^

shells^ and laterites are deposited together with decomposing leaves^ roots
and branches 5 all settling to form a muddy ^ sliuy soil which finally becomes
firmo At first it is saline then brackish and finally loses all salinity,,

On this soil a zonation and finally a succession may be observedo
(See Figo 8)

In saline water Rhizophora is generally found as pure stands <, In
brackish water the other thre« species Drepanocarpus » Fterocarpus . and
Pavonia are associates o On firm soil Dalbere;ia is a common associate

o

While the Pterooarpus association is sciophilous or hygr©phytic the
Rhiaophora and the Aorostiohum -associations are heliophilous and may end\ire

low hvuaidityo

Successional relationships may be ODservedo Between the mangrove
associations and xerophilous thickets one finds several stages of transition
or intermsdiat© groups in varied edapho»climatic conditions in which both
types participate o Conooarpus and Laguncularia may colonize towards the
interior upon halophilous sands and coral reefs^ which constitute the
habitat of Tiabebuia n Hippomne Randia , Coocolobis » Pisonia , or Buoida
thickets

J,
varying with the area and with the islando

"On open areas of more or less saline mud in the process of trans»
formation to firm landp a continuous coating of algae is observed, compa-
rable to that of similar sites in temperate zones o These arer Microcoleus
ohtonoplastes Thuro and lArngbya aestuarii Liebmo

By way of Pterooarpus and Dalbergia vegetation changes to the fresh
water swamps or "mud-banks association" of the British islands and Puerto
Rico, which is somewhat related to oior Amanoa forest, to Guadeloupe's
Moronobea, forest 3 to S&inte's Rheedia fores ts^ to Martinique and Dominica's
Tovomita forests and to the '"swarapy flats" of the Carapa°Palmae type from
Trinidad i>

Ttie successional relationships of Antillean mangroves are described
further by Gleason and Cook for Puerto Rico, and in a previous work by the

writer (36) for Guadeloupe and dependencies©

Stages Preliminary to Agriculture and Forestation

In the Caribbean Archipelago the Acrostiohum aureum serves to facili-
tate the iniciation of cultivation on land built up by the two mangrove
facias 0 In contact with the Pterooarpus forest it gives way to plantations

of coconuts B Cooos nuoifera Lo and oil palms, Eloeis guineensis L. in AbjTnes,

Gmdeloupeo The Paspalm^Kyllinga 'palouse which succeeds it in Gxiadeloupe

and the Fimbristylis or Al ternsjithera palouse at Martinique are suitable

for grazing of livestock^ including sheepo They constitute intermediate
stages of a change to sugar cane culture (Trois-Ilets and Ducos in Martini-

que) and truck farming (Gosier and Abymes in Guadeloupe)©
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Acceleration of this transition toward cultivable soil nay "be made
"by planting Sucalyptug and Sesbania (Agati) and various leguminous species,
herbs or shrubs which tolerate salty soils o A remarkable study on this
subject was published by Lo Ro Holdridge (23)

Biotic Factors

Both mangrove facies have been repeatedly cut, particularly the
Rhizophora, since it furnishes an excellent fuelwood, and because it pro-
vides tan barks « 22 per cent in Rhizophora . 16 per cent in Conocarpus . and
12 per cent in Avicenniaj, as shown by the analyses made at Guadeloupeo
Nevertheless p as mangroves sprout rapidly they do not disappear except where
periodic cuttings are accompanied by drainage,

XEROPHYTIC FORESTS

The littoral, xerophytic, xero-heliophilous forests, both in their
virgin conditionj, as is seen in present relicts, and their derivatives and
thorny or deciduous seres , occurring on calcareous sediments, tuffs, volcanic
or submarine deposits, on basic or acid igneous rocks, were fomd in all of

the islands of the Caribbean Archipelago o Where rivers have never created
alluvial sedimentation, it is probable tl3t mangrove forests were never
formed as in Dominica and in some islands of too low elevation to support
hygrophytic or altitudinal fores tSj, or too small to have ever contained
mesophytic forests, a xerophytic facies was present o As a general rule the

naturally dry, s\mny, windy coasts with low reliefj composed of permeable,
sedimentary or volcanic soil have supported xerophytic forestSo

Definitionp Sub'types and Facies

In his general study on forest types of tropical America, Barbour

(1), makes a distinction between "thorn, xerophytic, arid, semi-desert
forests" and deciduous or "monsoon, trade=wind, seasonal forests" o In a

more thorough study this distinction, logically based on different con-

ditions, which applies generally to all Antilles as well as the Continent,
must be adapted and modified as a result of observations

»

In the Caribbean Archipelago only some islands, such as Curacao,
Margarita and Desirade possess arid or semi-^desert vegetation, with open
associations of Cactaoeae, and even there it is only sporadic and local

o

Annual precipitation in the typical dry forests of Haiti (Gonaives) and
Cuba (Guantanamo) as summarized by Barbour is 21c04 inches (568 mmo) and
16o90 inches (456 mmo) respectively o But, the driest sections of the

Lesser Antilles do not have mean annual precipitation of less than 600 mmo

(22 inches) and even mean rainfall as high as 1,000 mmo (37 inches) is not
conmiono The average rainfall shown for deciduous forests in Haiti (Port-
au-Prince) and Cuba (Union de Reyes) are 1,459 mmo (54o04 inches) and
1,907 mmo (70o63 inches) respectively o It is believed that both of these

classes of forest should appear as only one type, xerophytico TVro sub-

types should be distinguished s thorny forest, between 600 and 1,200 mmo
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(22-44 in.) precipitation; and deciduous forest between 1,200-1,900 mm.

(44-70 in.)o Hodge (22) reasonably attributes the upper limit of the

xerophytio climax in Dominica to an average rainfall as high as 2,285 mm.

(85 ino), but that is certainly the wettest island of the Caribbean Archi-
pelago. Barbour (l) considers 82 inches rainfall as "rain foresti' in Haiti.

Dociduousness of leaves is not a reliable character in type differ-
entiation in the Lesser Antilles. Barbour's term "deciduous forest" applies
here to an intermediate forest type with a mixture of evergreen and deciduous
species, chiefly the former, found generally between the limits of 2,000 to

3,000 mm. (74-111 inches) annual rainfall. In this paper the term "meso-
phytic forest" refers to that zone. Barbour's "rain forest" corresponds,

without any noteworthy change, to the "hygrophytic forest", as here

described.

Th^^ broader interpretation of xerophytio forests lead to the

following classification of subtypes, based upon morphologic or physiogno-

mic features, and of edaphic faoies.

1, Thorny s ubtype

o

— Equivalent to American terra "thorn forests"

and Pittier's (30) "espinares" of Venezuela. Ihe soil where this subtype

occurs is generally porous and permeable but based upon its origin the

vegetation is classified into the following facies:

(a) Sandy facies s Occurring on either white or black sand,

containing different marine detritus and coral debris.
Ihorny thickets of the Lantana-Randia association.

(b) Calcareous facies j Occxirring over more or less decomposed
nediments of different ages varying with the island.
ISaickets such as the Pisonia-Fagara association on Marie
Galante, the bushwood of Pitheoolobium on Grande Terre,

and the spiny scrubs such as Anthacanthus on Desirade.

(c) Tuff facies J Occurring over metamorphosed volcanic,
porous

J,
submarine tuffs, at times partially covering

calcareous soils, as the spiny thickets of Acacia on
Guadeloupe (leeward side) and Martinique (southern part
of the island).

2o Deciduous subtypeo—^is is the Caribbean equivalent of the

"selvas de folhas deciduas" of Brazil and of Pittier's "chaparral" in Ve-
nezuela, but it is not equivalent to the monsoon forest of India whose
Antillean homologue is the mesophytic forest. The heaths of southern,

Mediterranean France, the "maquis" of Corsica and the littoral xerophytio

forest of North Africa offer certain physiognomic similarities to this

subtype. In the Caribbean Archipelago it may be divided into the following

three faciess

(a) Sandy faciess Comprising the littoral forests of Tabebuia .

the Coccoloba bushes and HippQmane shrubs.
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(b) Calcareous facies: Buckthorns like those of Dipholis-
Erythroxylon on Grande Terre, Guadeloupe, of Buoida in
Puerto Rico, of Rhacoiaa-Guaiacum on Desirade, and of Kru-
giodendron-Forestiera on Martinique

o

(c) Volcanic facies: Shrubs or thickets of Eugenia-Rochefortia
over labradoritic rocks at Saintes, of Eugenia-Cordia over
basaltic "mornes" on the leeward coast, Guadeloupe, of
Fagara-Myrcia over andesitic rooks on Martinique, and of
Elaphrium over varied igneous rocks in the different islands.

Location and Range

Both subtypes of this forest exist on the small Leeward Islands from
Margarita to Aruba and constitute the climax of their vegetationo This is

also true in low islands like Barbados, formed from oceanic sediments and
coral cliffs, where they are observed on the coast as well as in the interi-
or, where sugar cane cultivation has left them undisturbed. For example,

at Bathseba a form of " ftibebuia" or roble forest is foundo It occurs in
relicts among cultivated areas on almost all of the small, calcareous
islands of Antigua, Sto Bartholomew and Sto Martin, and on large but flat
areas in Grande-Terre, Guadeloupe where summits are not higher than 120 m.

(Mont Masselas) and the round mornes of Desirade (280 m. at Morne Fregate)
and of Itorie- Gal ante (205 m. at Morne Constant)

o

On the islands of volcanic origin, on sandy shores and coastal cliffs,

this type occupies a narrow belt 1 to 2 kilometers wide covering generally
the contours of those islands© At Martinique and Guadeloupe it occurs
between sea level and 200 meters elevationo Only occasionally does it reach
elevations of 250 to 300 meters » On Dominica, Hodge assigns it an upper
limit of 1,000 feet (approximately 340 m. ) which is the same as that of

the labradoritic heights of Saintes Island, covered by this forest type up

to its highest peak (Morne Chameau, 316 mo)c

The type is limited in its range, more by amomt of water than by
elevation, and where precipitation is low it penetrates the interior of
the islands and reaches to 200 meters above sea-level, where "Pabebuia,

forests may be found at the summits of dry mountains o On the contrary,
on the windward side where fresh or humid winds blow, the mesophytio
forests are found at lov/ altitudes

o

Soil Conditions

"Hiis forest type is pan-caribbean in spite of the diversity of ex-

isting edaphic conditions and orogenesis of the Caribbean Islands., The

edaphio facies that it presents are physionomioally similar since the

decomposition of rocks of marine, sedimentary or igneous origin corre-
sponding to sandy p calcareous or volcanic soils always gives way to porous

p

permeable, and light substratao
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Soils of Volcanlo Origin

The bedrock of soils of volcanic origin, in xerophytic forests are

diabaseSj pophyries, tuffs and dark schists at Curasao and Bonaire,
containing thick intercalations of various diabases and dense, dark gray

limestones at Arubao They are phyllites with oristalline limestone
intercalations at northern Trinidad, while more than half of the area of

that large island is formed of basic igneous rooks, namely: epidiorites,
solerites and gabbroso In Sto Vincent and Dominica, the igneous rooks
covered by xerophytic forests are augites, andesites, hypers thenes and black
basalts having fisstires and conglomerates <, In lilartinique there are ande-
sites, dacites and pumices; in northern Desirade, micro-diorites and micro-
granulites; in Saintes, basalts and labradorites, and at the leeward coast
of Guadeloupe, submarine tuffs and balsatic blocks. They are either acid
or basic, but the pH is generally 6 to 7o5. The soils derived from these
eruptive bedrocks in the xerophytic forest zone are light, powdery, stony,

dry and pooro Even though their chemical composition may vary, their
physical properties are similar as to great permeability and erodlbili1y«

Soils of Sedimentary Origin

The sedimentary soils of the xerophytic zones of the most ancient
islands of the Archipelago belong to different ageso In Trinidad they are
limestones with stony or shell sediments from the upper Cretaceous Age; in
Curacao Rudistid limestones t in Bonaire layers of calcic conglomerates
sometimes 200 meters deepo In Barbados xerophytic and forest sites are
provided by limestones and coral cliffs from the Pleistocene Age, homo-
logues of the mountains with "ravet" rocks of the Miocene Period at Grande
Terre, Guadeloupe and of the mountains of Southern Martinique, which belong
to the Middle and Upper Oligoceneo Lastly, the formations of Anguilla and
the Grenadines (Carriacou) are characterized by Aquistanian rocks or Upper
Oligocene and in Sto Eustatius, Montserrat and Barbuda, by Pleistocene
limestones like those of Barbados o The soils derived from these varied
calcareous elements are all basic, with a pH generally near 8, fisstured,

permeable
J,
and porous, readily losing water and solutions of substances

needed for plant nutritiono

The texture and mechanical properties of the deep soils which
support xerophytic vegetation in the various islands of the Caribbean
Archipelago are the source of the homogeneity in physiognomy of the dif-
ferent facies of this forest type., The difference in floristic composition
of xerophytic forests is only due to preference for sandy soils with the
most powdery constituents, for limestone soils which are the most basic and
permeable, or for voloanic soils, the most stony.

Climatic Conditions

The climatic factors, precipitation and rainfall distribution,

evaporation and insolation, mean temperature and relative humidity, atmos-
pheric pressure, velocity and frequency of the winds and storms, and
cloudiness, constitute superimposed influences acting on xerophytic forests.
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The general result of these actions is the distinction of the two subtypes,
thorny and deciduous > and their facies.

Before making an explanation of the combined action of these factors
the individual effects should be analyzed.

Precipitation and Rainfall Distribution

In the two largest islands of the French Antilles? Guadeloupe (Grande

Terre) and Martinique, vrhere regular and accurate metereologic records have

been kept over long periods, it is possible to study the effect of this

factor on forest formations.

The thorny sub-type represented in northern Guadeloupe, on the calca-
reous lee-jrard shores by thickets of Acacia , Pithecolobium and Fag:ara and

after man's action by Haematoxylon substitution, offers a mean annual

precipitation of 1,100 - 1^270 rm. in 90-100 days per year. For the 5-year
period 1930-34 the Beauport Station at Port Louis has reported 1,221 ram.

in 90 days, the Duval Station at Petit Canal 1,271 mm. in 100 days and

3te<. Marthe Station at St. Francois 1,154 mno in 104 days.

Sfven though Revert in his study (31) states that in the southern-
most part of the island, at Ste. Anne, Ste. Luce and Diamant, and in the

east, at Caravelle Point e^ the annual precipitation is lower than 1 meter
(37 inches )j pluviometers in those regions have shown it to exceed that

amount. In a study made at Steo Anne-Gar itan. Salines at an altitude of

1 meter the average precipitation recorded for the years 1932 and 1933

•fas 1^330 mmo in 126 days » At Carabelle, considered by this author to be

the driest site in the islands in a year of obiservations made recently at

the lighthouse by the Lletereologic Service 1,100 to 1,200 mm, have been
recorded, '^rith a period of drought occurring during the 4 months from
January-May, and a total of 100 rainy days. A period of 30 days .without

precipitation occurs there and a little over 50 per cent of the total
rainfall is due to a fe'ir heavy shonrers '/rhich are received between July and

September 0

This relatively lovf rainfall, the prolonged drought during dry winter
season, the heavy, violent showers, and the poor utilization by the vege-
tation of Yater thus received on a porous soil accounts for the thorns,

the deciduousness , and the microphilous character of primitive forest types.

The forests of Tabebuia^ Groton, and Elaphrium. deciduous species,
are found in the various islands on both the vrindvrard and lee'-rard sides.

In Martinique the smaller acis may be schematically represented by
a line joining Trinite to Fort de France, which also represents the
direction of the moisture-laden 'winds. The means for a period of 50 years
for these points, both at 5 meters altitude, sho-^- almost identical high
precipitations of 1,800 to 1,920 ramo distributed in ISO to 250 days per
year. Table 5 presents the data from 1892-1936 for Fort -de-France as

compared to Trinity (Gallon Mill), both near the sea.
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Table 5. — Comparative Precipitation in the Xerophytic Forests of

Martinique on the Leei^ard and '//indyrard Shores. (1892-19361

Period Fort-de-France Trinity (Galion)
(every 5 years) (Lee«rard side) ( fKindijrard side)

mm. mm.

1892 - 1896 2463.5 2288.8
1897 - 1901 2068.4 1917.8
1902 - 1906 1991.6 1550.6
1907 - 1911 1882.4 1350.3
1912 - 1916 1979.2 1817.1
1917 - 1921 1505.9 1709.5
1922 - 1926 1644 1833
1927 - 1931 1887 1850
1932 - 1936 1860 1979.9

Total 17,282 mm. 16,297 mm.

Annual mean 1,920 mm. 1,810.77 mm.

An average annual precipitation of 1,900 mm. is certainly the upper

rainfall limit of the xerophytic forest in the Caribbean Archipelago. The
biologic optimum is found in zones of less rainfall, such as at Martinique
near St. Pierre and near Precheur, both in the north where the average is

1,412 nan. in 126 days; and at Vauclin in the South, with 1,670 ram. in 117

days o

Table 6 presents the average rainfall and monthly rainfall distribu-
tion during the 6-year period 1932-1937. These are the periods that will be

used for comparison with the different facies, with the principal sectors of

Martinique, and with other forest types.

Table 6. — Precipitation and Rainfall Distribution in the Xerophytic
Forest. Fort- de-France Observatory (Mairtinique ). (1932-37)

Days of Days of
Month Precipitation Rain Month Precipitation Rain

mm. mm.

January 106.55 21.16 July 217.16 24.66
February 51.80 16,83 August 234,28 25.66

March 51,68 15.66 September 233.17 21.16

April 52,35 16,16 October 219.38 22.50

May 141,20 19.16 November 214.18 23.83
June 131,25 22,50 Deo ember 107.60 21.

Total - Annual Rainfall 1760.50 mm.
Monthly Rainfall 146.70
No. of days with rain per year 250.28
No. of days with rain per month 20.85
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Amount of rainfall alone is not sufficient to explain the xerophytic
nature of the vegetation. In Martinique (1,760 mm. at Port-de-?rance )

,

Guadeloupe (1,271 nun. at Petit Canal), and in Dominica (2,025 nun. at Roseau)

the precipitation is relatively high for a xerophytic zone at sea-level

and alon^!; the lee^^ard coast. The precipitation curve shows that in the
various xerophytic zones of Guadeloupe and Martinique as irell as in most

of the other islands a pronounced dryness is observed during February, March,

and April, the driest month varying writh the island, and the maxima take

place in September, October and November and exceptionally in July. Certain
months between January and May have only 5 or 6 days of rain, other months,
betareen July and November, show 18 to 20 days.

If one bears in mind the fact that during a fev days -Arith sudden and
violent rain, the moisture exceeds that needed but is lacking on other
periods of the plant's vegetative cycle, and the fact that the soil is so
porous that it loses its water immediately after it is received, and the
need of about 400 kilograms of water to manufacture 1 kilogram of plant
matter, it is more readily understood why species adapted to xerophytic
habitats are found here and why they show convergence characters.

Insolation and Evaporation

Insolation contributes to the dryness of the environment by incres-
Ing evaporation. In temperate regions evaporation is considered as of e;reat

importfiince, and has been studied in its relation to vej^etation and agri-
culture. But there insolation and heat are less than on the dry Antillean
coasts, and rainfall is distributed more or less uniformly throughout the

year even in xerophytic forests. In subtropical climates, and particularly
in the Caribbean islands, evaporation should be carefully studied to

determine its influence on vegetation. -On the dry, rocky slopes of Morne

Chameau at eji elevation of 280 meters in the xerophytic forests of Eugenia-
Roc hefortia, evaporation proved to be extreme, since in April 1936 Sg^C

was recorded by a dry thermometer and 22 "C by a =vet thermometer. The

presence of spines or thorns, laticiferous or colored saline products in
the tissues, the small size of the leaves which are coriaceous or waxy,

the falling of leaves during the spring when evaporation is at its highest,

all are adaptations to this limiting factor.

The only observations regarding evaporation over sufficiently long
periods are believed to be those made by the Metereological Service of
Martinique at the Fort -de-France Observatory, and published annually by
Romer (33). As this Station is located in the midst of a xerophytic zone

and in the deciduous sub-type, leeward side and volcanic facies, where
vegetation has been thoroughly studied, the mean annual and monthly
evaporation in millimeters and the insolation in number of hours, for the
5-year period have been determined for the period 1933 to 1937, inclusive.
The result of those computations appear in Table 7.
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Table 7, — Mean Evaporation and Insolation in Xerophytic Forest.
Fort-de-France Observatory ^Martinique)

Altitude 82 meters. (1933-37)

Mean Mear
Month Evaporation Insolation Month Evaporation Insolati on

mm. tlours mm. Hours

January- 4.14 212.16 July 3.55 215.24
February 4.22 218.79 August 3.15 237.32

March 4o90 257.44 September 2.90 199.71

April 4o70 243.95 October 2.82 199.81

May 4.22 227.19 November 2.82 205.54
June 3.90 215.75 De cember 3 . 90 218.84

Annual evaporation 45.22 mm.

Mean monthly eve^oration 3.76
Annual ins olation 2,651.74 hrs.

Mean monthly insolation 220.14 hrs.

The evaporation wras measured by means of a Piche evaporometer, under
colonial type shelter consisting of sugar cane grass covering. The maximum
occurs in March, 4.90 mm. (may be in March or April, varying srLth the year
and the region) and the minimum in October or November (2.82 mm.). Similar-
ly, the maximum insolation occurs in March (257.44 hours) and the minimum
in October (l99o81 hours). Table 7 provides an explanition for the changes
in the physiognomy of xerophytic forest. It is dependent upon extremely high
evaporation lasting from December to March and being gradually reduced from

March to November. Each year similar relationships ma^ be found with very
few exceptions in most other islands of the Archipelago. In some islands

the maximum might be in April instead of March and the minimum might occur

in November but the general appearance of the curve (Fig. 9) 'vill be the same

more or less.

Mean Temperature and Variations

In xerophytic forest mean temperature is not as important a climatic
factor as precipitation and evaporation. Upon examining Table 8 which
shows mean monthly temperatures for Fort-de-France over a period of 6 years
one observes that the mean annual temperature is 25.64*0 (78.15''F) the

maximum occurring in June (26o70*C or 80.06 °F) and the minimum in J-jnuary

(24o40"C or 75o92''F). A regular and gradual decrease is observed starting
in June and ending in January, but with a second maximum in September, then

a regular gradual increase from January to June.
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Table 6» ~Mean Temperature and Relative Huraidity in the Xerophytic
rarest Rergon. Fort -de-France Observatory/ (Martinique)

Altitude 82 meters. (1932-37)

Mean Temp. Mean Relative Mean Temp. Lie an Relative

Month Centigrade Humidity Month Centigrade Humidity

January 24.40 75.37 July 26.13 80.43

February 24.45 71.45 Aufi^ust 26.27 79.93

March 24.99 72.40 September 26,48 79.33

April 25.66 71o30 October 26.34 79.97

May 26.32 74.77 November 25.79 81«44

June 2 6c 7C 78.21 Dec ember 24.55 75 o 40

Mean

:

Temperature 25^64 Centi^rades
Relative humidity 76.66 per cent

For Dominica, at the Roseau Botanic Station, al£.o only slightly above

sea-level in the leeward section of the xerophytic forest the annual mean
temperature is 26^11''C (79''F) and the average minimum temperature is

23»88*'C (75"?). Although tor.perature variation is a somevhat greater in

Dominica the mean is nearly the sarae as for Martinique and Guadeloupe.

Variation in the eTrbreme temperatures exerts a noticeable influence

on xerophytic forests.. Table 9 shovvs these monthly variations. Maximum,

minimum and mean temperatures rithin the year are compared in Pig. 10.

Table 9.

—

Mean, Kinimum and Maximum Temperatures in Xerophyi:ic Forest Region
Fort-de-France Obsei"'at or\r (Martinique). Altitude 82 meters (1932-37)

Mean Mean Mean Mean
Month Mi n imum Maximum Montii Minimum Maximum

"C '^C
'

~~
^^C

~
~^^C

January 21o28 27„16

February 21,12 27c 63

March 21.44 28.46

April 21oP9 29,34
May 23.30 29.66
June 23.30 29.59

July 23.38 28.90
August 23.22 29.33
September 23.36 29.66
October 23.40 29.38
November 22,86 28.73
December 21,47 28.73

Annual Means s Mean minimum 22.51* C

Mean maximum 28,88*C

Table 9 shows the nean maximum for Martinique to be the same as

that given by Hodge (22) for Dominica (Roseau Botanic Station) » The dif-

ference between the extreme monthly maximum and minimum is only 8,54''C.
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Daily variations in temperature are generally slight, the greatest
occurring during the clear de^^-s of i^ril. The difference between extreme
monthly means is 3"C, very slight, as is typical of the tropics.

iflfithin the xerophytio region the absolute minimum temperatures
always occur during the middle of January and may be as lovr as 17,5"C
(eS.S^F). Absolute maxima of as high as 33 "C (91"?) take place in May to

June and September to October. Judging from observations made at Fort-de-
France in the xerophytio region, the folloviring rule may apply to the
xerophytio region: the region has 30 to 40 days annually during which
the temperature equals or exceeds SO^C (86 "F), one half of which occurs in
May and one third or one fourth in September, and 10 or less days when the

temperature drops to 20*'C (SS^F) or lovier, of u»hich one half occurs in
January or February and most of the balance in December, all being 'Arithin

these three months.

These temperature data for the xerophytio region in Martinique are

applicable in the '/vhole Caribbean Archipelago. Martinique is located in
the middle of the insular arch formed by the islands, and is of average
size. Temperature in the Antilles increases towards the south and towards
the continent and diminishes towards the north, but the differences are not
important and the data presented are therefore applicable without appreciable
changes.

Atmospheric Humidity

In Table 7 the relative atmospheric humidity, as well as the mean
temperature, is given for xerophytio forests at Fort -de-France. Humidity is

high, varying between 71o30 percent in April and 81.44 percent in November,
and the average is 76.66 percent. Absolute humidity or vapor tension has

a very regular variation, the minimum of 17 mm. occurring in February and

the maximum occurring in September is 22 mm. (means of three observations
taken at 7 a.m^, noon, and 5 p.m.). In the xerophytio region of Martinique
the maximum tension takes place generally towards noon and coincides
sometimes with the minimum of relative daily humidity; thus there is a clear

sign of temperature influence. Generally diurnal variation of vapor tension
is about 10 percent. Variations in temperature and relative humidity are
as a rule simultaneous and opposite. The influence of temperature on

relative humidity is so manifest, that on xerophytio sites (Fort-de-France)
vapor tension is higher than in hygrophytic forests (Morne-des -Cadets ) during
the same periods and on the same leeward coast, while in the latter region,

at a higher altitude, the humidity is much higher.

In Guadeloupe the same relationship is apparent. The mean relative
humidity at Point-a-Pitre, in the xerophytio region, is at its maximum in
November (83.3^ at 5 p.m.) and minimum in February and March (70.3?^),

figures \nrtiich are very similar to those of Fort-de-France. In Table 10

the monthly mean relative humidity for Pointe-a-Pitre are shown.
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Table IQo— Selative Humidity in the Xerophytio Forest Region
Baoteriolo^ Laboratojry at Pointe-a-Pitre . Guadeloupe

Altitude 50 meters. (1925-1928)

Humidity Humidity Humidity Humidity
MoQth at 7 aomo at 5 po m. Month at 7 ao m« at 5 Ps mo

January 86o6 74.1 July 83c4 74o8
February 85o3 70o3 August 84«1 77o9
March 85cO 70c3 September 85.2 77.5

April
May

79.3 72.1 October 88o5 80„6
81o4 72,5 November 89o9 83o3

June 79o8 72o3 December 89o6 78o6

Means* Humidity at 7 a« m» 84o84^
Humidify at 5 p., mo 75»55%

As a general rule the vapor tension of atmospheric water in the

xerophytic forests of the Lesser Antilles is higher at noon that at 7 a. mo

and 5 po mo, but this rule is not without some exceptions in March and April.
The minimum vapor tension occurs principally during the night but according
to data obtained by using hygrometers and dry and wet bulb thermometers,
tension differs veiy little from that at 7 ao m. and 5 p. m.

Relative humidity, as well as evaporation, is very high at Fort-de-
France and Roseau, both located in the xerophytic region on the leeward side.

Pointe-a-Pitre, on the windward side, also possesses a very high evaporationo

Storms

Storms are sudden and violent* Their frequency at Fort-de-Franoe, as

recorded by months, is presented in Table 11

o

Table llo-° Barometio Pressure and Frequency of Storms in Xerophytic Forest
Fort-de-Franoe Observatory, Martinique. Altitude 82 meters. (1932-1937)

Month
Mean

Pressure
Days of
Stona

Mean
Month Pressure

Days of
Storm

mmo mmo

January 760 0 50 0 July 760.95 4,83
February 761t33 0 Augus t 759c98 6,33

March 760o8O 0 September 759c43 8,83

April 760o45 Ool6 October 758,99 8,50

May 760,28 lo50 November 758o43 6o66
June 760o28 3o00 December 759,78 0,33

Annual Mejans t Pressure
Days of

760ol8
storm 3o07

mmo
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Table 11 shovrs that there are no storms in the dry season, January
to March, fevr from April to June and December, and abundemt from July to
November with maxima in September and October days. The total number of
stormy days per year with thunder and lightning averages 37. In Martini-
que storms are most frequent in the south-east.

In the xerophytic region, storms are of tremendous violence; at

Saline de Ste. Anne, Martinique undoubtedly one of the driest parts of the
island, and vrherQ the thoiny subtype is present occasional heavy rains occur.

Deep gullies found there are an unmistakable indication of their intensity.
In 1933, a year with few rainy days in Martinique, the maximum daily precipi-
tation recoiled by the pluviometer at Ste. Anne was 160 mm. (5.92 inches)
follo'jwd by Alma, in the hygrophytic forest region = 124.75 mm. and by
Prefontaine in the mesophytic forest region, with 123.4 mm.

This heavy rainfall intensity in xerophytic forests is general
throughout the Caribbean and presents a new factor explaining the intensive
erosion and a cause for the absence of soluble soil nutrients.

These violent storms create torrential coastal rivers in floods.
Romer, gives remarkable descriptions of the typical storms in Fort-de-
France. An interesting description follows;

"Rain storm of August 3, 1932.- In the morning the sky was covered
with cirrostratus, alto-stratus and alto-cumulus and some cumulus. At
about 10:30 a. m. there appeared on the horizon broad dense curauliform

masses. Rainfall started on the slopes with thunder. At 11:25 a. m. the
wind, i»hich had been regligible, blew NNE at 4 Beaufort units force and l/4 hr.

later became weak. At about 12:30 p. m. moderate rainfall reached Fort-de
France. Storm continued until 2 p.m. over the station and on the slopes.

At 2 p.m. the rivers suddenly flooded the lower side of to'/m. At 2:30 p.m.

storm ended. At 3 p.m. flood disappeared. Later the weather was calm.

These storms, although not frequent, are always accompanied by heavy
rainfall, low atmospheric pressure, electrical phenomena and wind. They
unquestionably exert an influence on the vegetation.

Barometric Pressure ^

Comparative studies of mean atmospheric pressure in xerophytic
forests (Fort-de-France) and hygrophytic forests (Mome-de-Cadets ) show
a similarity, as is usually the case in tropical regions, with two well-
defined maxima and minima, but the highest maximum occurs in February at

Fort-de-France, and in July in Morne-des -Cadets, and the lowest mir imum
occurs in November at both stations.

At Fort-de-France the barometric variation amplitude during the day
is 1 mm, in July and 2 mm. in November, and during the night 1.5 mm. in
January and 2,31 ram. in July. The extremes are 4.5 mm. and 0.15 mm. The
daily variation in barometric pressure is fairly regular. Any influence it

may have upon vegetation is not direct, but indirect, as it affects weather.
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Cloudiness

Cloudiness at Fort-de-France is shown in Table 12. Cloudiness is
related inversely to insolation and affects evaporation, a factor which has
a pronounced influence upon deciduousness in xerophytic forests. The
minimum cloudiness occurs in March, the month in which leaves fall and
xerophilous trees flourish, and the maximum occurs in June >vhen trees are
in full leaf.

Table 12.-- >Vind Velocity and Cloudiness in Xerophytic Forest
Fort -de -France Observatory (Martinique)

Altitude 82 meters. 1952-1937

Mean '/vind Mean Mean wind Mean
Month Velocity Nebulosity Month Velocity Nebulosity

m/sec. m/sec.

January 5.62 5.22 July 4.97 5.59
February 5.02 5.16 August 4.62 5.60
March 5.46 4.63 September 3.65 . 5.66
April 5.85 5.58 October 3.26 5.94
May 5.27 5.99 November 3.70 5.66
June 5.45 6.25 December 5.27 5.15

Means ; nVind velocity 4 m/sec.
Cloudiness 5.53

The sky is completely cloudy on about 75 days per year, while only

6 days are completely clear (cloudiness less than 2). The sty is gienerally

covered with clouds during longer periods in September and June. Half of

the days with clear sky are in February,

'/find

In every island of the Caribbean Archipelago, it is possible to

differentiate 3 types of wind which influence the vegetation of xerophytic
regions; (1) the trade winds, with direction varying between N-1I3 and S-E,

(2) hurricane '«inds, and (3) local winds, sea breezes and land breezes which
result from relief. The first two types are found on the dry coast in all

of the islands. They also have an analogous influence on the physiognomy
and the biology of littoral forest vegetation contributing to a special dry
aspect and convergence. Local winds are related to the particular form of
different islands. They are marked in Guadeloupe, Dominica and Martinique,
al 3F.e -chores , near coastal cliffs, and on sheer mountain slopes descending
towards rivers. They are less active in islands with less rugged topography,
such as Curacao, Barbados, Marie-Galante and St. Bartholomew. St. Bartholomew,
in addition to trade-winds blowing from the east or northeast, sometimes
winds from the south or rarely from the west are felt.
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Table 12 sho«rs the mean dally «rind velocities in meters per second,
averaged for each month. The average velocity is 4.81 rn/sec. which
corresponds to a velocity of 17 kilometers per hour, a moderate to strong
wind. The trade winds are dominant and blow from northeast to east-northeast
82 to 90 percent of the time. Winds from other directions are generally due
to hurricane disturbances.

The highest velocity recorded in Table 12 during 6 consecutive years

was during the month of April; lowest in October. The jdnds blow at

relatively high velocity during the 3 months when evaporation, dryness and

insolation are highest and cloudiness euid precipitation lowest.

Some adaptations of the plants of xerophytic forest to the high
evaporation here are deciduousness , latioiferous ducts, colored,viscous

,

saline and aromatic saps in the trunks, less tomata and abundance of artho-
cyanic pigments in the microphilous , coriaceous leaves with thick blades,
and pubescence.

The combined influence of wind and attendant evaporation is intense
physiological drought. Leaves fall, and the reactions and changes occurring
in the ovaries and in the fruits under formation are sufficient to allow
for the transportation of soluble nutrients to all parts of the plant which,

lacking leaves, become dormant but not at absolute rest.

Along with these permanent winds, whose percentages according to
direction are : 40 percent E-NS and more than 30 percent exactly towards the

east, with a velocity never below 1 m/sec and above 15 m/seo during any
time in the day, one must also include the hurricane isdnds.

Among one of the most violent and recent hurricanes is that which
from September 12 to 20, 1928 passed from Guadeloupe to Puerto Rico and
southeast Florida. This hurricane destroyed part of Pointe-a-Pitre and

caused tremendous damage to trees and crops. In Guadeloupe big trees

in xerophytic forests on the coasts were thrown. In St. Bartholomew,
located in the north, the 1937 hurricane destroyed 200 houses, 13 ships

and devastated the vegetation.

Aridity Index

An index of aridity has been established by Martonne which provides

a good indication of the capacity of a given site to produce a normal
forest or to be used in cultivation. This index is obtained by dividing
mean annual precipitation in millimeters by the mean centigrade temperature
plus 10. If this index is below 20, forests cannot be established and

cultivation will not be successful unless irrigation is used. If the index
lies between 20-30 irrigation is desirable but not indispensable, and if
the index is higher than 30 forest is the climax.

In the xerophytic forest region of the Caribbean Archipelago the
index is always 30 to more, sho'«dng that forests can be established and

the land may be cultivated successfully with or without irrigation.
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In Fort-do-Franoe the index is 49. 35. Hot regions such as at
Caravolle, Diamant and StSo Anne in Martinique and Sto Francois and Anse
Bertrand in Guadeloupe the index is 29»72. For St. Bartholomew it is

27o77,

In those areas in the Caribbean Islands where the thorny subtype
is found the index varies from 17 to 34, with the mean 25, confirming the
writer's opinion that their climax is not desert or semi-desert vegetationo
•Die index for the deciduous subtype lies between 34 and 50, with a mean
of 40o Between 50 and 55 the aridity index still corresponds to a

deciduous forest but constitutes the upper limit of xerophytio forest, with
the appearance of evergreens, decrease in microphylly and transition to

mesophytic areas, as in Trinite, Martiniqueo This may be classified as an
intermediate xero-mesophytio zoneo

Upon analysis of this index, it might be argued that it fails to

consider unequal rainfall distribution. It is true that precipitation in

the various xerophytic regions is often irregularly distributed, but there

are no very long periods with marked dryness. In the driest localities of

Martinique and Guadeloupe there have been not more than 20 months during
a period of seven years which may be considered dry, that is, when precipi-
tation is not double the mean temperature. The longest period of drought
recorded during this period, as reported by Revert (31), lasted 6 consecutive
months in Simon and in Diamant, and 4 months in Ste. Anne. This only

instance of marked drought is not enough to justify the classification of

this region under Barbour's deseri^ or arid zones if a comparison is made
with Sto Louis, Senegal, at the same latitude in Basse- Terre, where the
aridity index is 11

o

Hythergrap^

The comparative hythergraphs of xerophytic and hygrophytic forests
appear in Figo 5o The utility of the hythergraph in the study of climate
has been given in the introduction to this tudy under the subtitle "lypes.
Subtypes and Faoies"o It is regrettable that observations similar to that
of Martinique are lacking in most of the other Lesser Antilles. A complete
study of xerophytic forests should include similar studies in the drier
islands and in localities presenting vegetation of the thorny subtype, in
order to compare the hythergraphs representing the facies of this subtype
with those of the deciduous subtypeo Even though there exist mean monthly
rainfall data for the driest sections of Guadeloupe and Martinique as well
as for smaller islands, hythergraphs cannot be prepared because no temper-
ature records are available

o

j
^ypothesis of Insular Desiccation

It is commonly believed, both in Martinique and Guadeloupe, that

these islands, and later other islands in the Caribbean, are sxibjeot to a

progressive desiccation, particularly on the coasts, that will eventually
modify the climax and eliminate gradually the facies of the xerophytic fores tso

This desiccation, a result of merciless felling and cutting of the forest.
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has become more intense each year ever since the first days of European
colonizationo Bassieres found in 1922 that records show a gradual re-
duction in rainfall at Fort-de-France and Trinite. On the contrary.
Revert (31) in 1932 states i (1) that no definite proof has as yet been
found that progressive desiccation is xmder way since the 17th century and
that most indications favor temperature and precipitation stability; (2)
that felling or reforestation do not influence rainfall distribution since
that depends only on relief and dominant winds; and (3) that one may exploit
the forests without fear of undesirable olimEtio consequences. Ihe writer
is inclined to disagree with these theories, particularly the last but thinks
forest depletion is indeed always disastrous socially and economically.

Influence of Exposure, Topography and t^elief upon Clima te

Knowledge of the climatologic?il conditions under which xerophytic
forests thrive would not be complete unless the influence of exposure,
topography and relief for every island is taken into consideration. Based
on exposure, two different aspects may be observed (l) windward, where the

direct action of trade-winds from the east is manifest, and leeward, where
dimness is more markedo Precipitation varies from 1.5 to 2 times more
in the former.

In Figo 2, Revert shows for Martinique higher precipitation in the
windward side. In Guadeloupe and Dominica the mesophytic forests are foxmd
nearer the shore on the windward side.

Variation from this general rule is caused by topography. Hie irregu-
larities of rainfall distribution at Fort-de-Franoe, and its relatively high
rainfall despite its location on the leeward side seem to be explained by
the fact that east-southeast and east-northeast winds pass over the large

plains of Robert and Lamentin and do not lose their water before reaching
the projections of the town. The town of Roseau in Dominica, located also

in the leeward side, receives less rainfall than Fort-de-France because the
nearby relief shelters it better from the moisture-laden winds. Riviere-
Salee and Prefontaine Garden, in the southern part of the island receive
more than 2.20 meters annually due to the fact that they are located at the

base of slopes which create condensation of precipitation. These places,

due to the relief and the orientation of the mountains are fresh and humid
spots in the midst of dry lands.

SORUCTURB AND COMPOSITION

The simultaneous action of certain groups of climatic or edaphio
factors accounts for the structure of vegetation, its general and floristic
composition, its seasonal aspects, and the particular appearance of xero-
phytic forest and its subtypes and facies in the Lesser Antilles. The

structure of the trees and shrubs in this forest type from the root system

to the phyllotaxy and leaf cycle, the aspect of thickets, scrubs, brush-
wood and heath, and the presence of spines and miorophylly in communities
of pure xerophytic vegetation constitute some of the adaptations to difficult
natural conditions.
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structure

Ihe composition of this forest typo presents certain oonmon characters
which provide its peculiar physionoraic aspects The roots are rarely super-
ficial; trunks and branches are dense, numerous, often spiny and longj

secretions such as latex, resinj, or gum are conmoni bark is thin, often
smooths and periodically sheddingi wood is dense, heavy, colored, and durable
leaves microphyll, with few stomata, sometimes spiny or even absent,

coriaceous, deciduous j flowers smallj, vivid coloredj flowering period short,

and in harmony with foliationi and round fruits with seeds sometimes
protected with a fleshy aril and have good germi native capacity and lon-

gevity »

Root System and Buttresses

T5xe trees and shrubs making up the various facies of xerophytic
forests possess root systems determined by specific causes related to the

structure of the speoies and its branch system, by certain edapho-olimatic
causes such as precipitation and insolation, which start the disintegration
of rocks or the crumbling of the soilj and finally by the permeability and
porosity of the soilo These conditions have resulted in the production of

long taproots^ well adapted for reaching subterranean water levels and
nutrient zones which might be present in such a heterogeneous site© The

roots near the most favored places are shorter

o

The angle of geotroplem of the roots is, in most arborescent species
not very wide and is equivalent to the angle of heliotropism of the princi-
pal branches c This makes for greater strength and stability of the planto
Such root disposition permits the most chasmophytic trees with thick roots
to grow on sheer littoral cliffs and rocks 9

Aerial roots and plank buttresses are rare in xerophytic fores tso

Nevertheless they are not totally absent in these or in the littoral roble
forests of Tabebuis pallida Mierso In the gcmmierSj, Slaphrium simaruba (L.)

Rose^ Croton and others, certain proliferations are seen at the base of the

root collar and sometimes prominent plant-buttresses o On young trees they

are not noticeable but in adult tr^s^ on rocky soil where rooting is

difficulty or on compact sands on abrupt slopes where robib is a pioneer
species s roimdp elongated and csylindric buttresses and twisted roots are

developed which facilitate tree establishment and developmento

Trunk and Branching

Trunks are generally short and the branches start near the root collar
The branches are often long, inflexedp hanging, intermingled or bushy© 23ae

bushye impenetrable s dense appearance is commono On the drier sites and

on poorer soils spiny troes may be abundant.

Spines are found on trimks, branches, and branchlets, as in Guilan-
.

dina crista Lo Small where they are sharp and hooked, in Pithecolobium
unguis-cati (L.) Marto resembling cat claws, in Anthacanthus microphvllus
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Nees, more or less curved, and in Fagara caribaea (Lara.) Krug et Urb. and
in Fo spinifex Jacq., Celtis iguananea (Jacq.) Sarg;., Pisonia aculeata L .,

F« Helleri Standi, and ?» subcordata Sw. In Fap;ara microcarp a they are
found on the leaf veins, on the leaves of Comocladia dodonaea (L. ) Urb.,
and on the petioles of Parkinsonia aculeata L. Acacia muricata (L, ) ilfilld,

amourette or acacia-riviere, heis narrow small spines. A» riparija H. B.K.,
pompon, has small hooked spinules, while A» paniculata Ifilld. and A.

macrac antha Fiumb. & Bonpl. have trunk branches, and branchlets covered
with white, erect, sharp, spines inserted at right angles, and paired at

their insertion.

Branches are often reddish or of a rusty color, as in Myrcia psuiicu-

lata Krug et Urb. var. coriacea ( DC. ) Duss and var. imrayana ( DC. } Duss

.

The bark is often bitter and astringent as in diaballe, Pithecolobium
unguis -c at

i

(L.) Marto, mahot-piment , Daphnopsis caribaea Griseb. and
quinquina-pit on, Exostema caribaeum (Jacq,) H. v 3.

Essential oils and aromatic constituents are often found in branches,
branchlets and leaves, as in the lepineux jaunes or bois noyers, Fagar

a

flava (Vahl) Krug .i Urb. and Fo monophylla Lam., dogwoods, Dodonaea viscosa
Jacq. and Do Ehrenbergii Schlecht and finally barbasco or cannelle blanche,
Canella -winter an a (L, ) Gaertn^ The species having colored or astringent
substances in all their aerial parts are abundant, and among the most
common in the Archipelago are Picramnia pentandra L,, Guaiacum officinale
L o , Ichthyomethia piscipula ( L

.
) Hitchc. and Eugenia lambertiana DC

.

Trees and lianas containing latex are also abundant, and in the
various facies in the xerophytio forests specially the very laticiferous
4oocynaceae, Rauwolfia Lamarokii D C. and Plumiera alba L. eind Asclepiadaceae
such as Ibatia maritima (Jacq.) Dene., Metastelma and Dec as telma. In a

previous article on the classification of trees which secrete latex, gums,
resins, and coloring matter published in the Caribbean Forester (Vol. 4,

Hoo 3) a list of 70 species were mentioned for Guadeloupe and Martinique
'Without including those secreting tannins and phlobaphene. Thirty of these
species are found in xerophytic forests. The affinities and correlations
between the different physico-chaaical characteristics of the secretions
and the botanical families were given, with particular reference to the
aromatic resins and elimi gums of the Burseraceae, bitter substances of the
Meliace^ie and combustible juices of the Rutaceae. Gums and resins develop
normally in various Leguminous trees, especially in the Mimosaceae.

The physiologic role of latex and bitter or astringent substances i;

in the transportation of nutrients through the tissues, while gums are

merely wastes. The observed reduction or disappearance of latex and its

impoverishment when chlorophyll assimilation weakens or disappears favors
this belief concerning its role. Gum production is believed to be related
to the production of carbohydrate reserves, the accumulation of water needed
in transporting soluble materials, and may facilitate cicatrization of
tissues during leaf fall or after wounds, '^ind and heat seem to favor the
production of some gums such as gum Arabic.
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Wood Structure

The wood of xerophytic forest trees present more marked charac-
teristics as to hardness, densitj'-, coloration, strength, and durability

than those of other forest sections* Ihese characters are generally inter-
related and the fibrous, and colored woods are often dense, strong and heavy,

as with Coccoloba y Cordia and Eugenia

o

Hardness is due to thickness and
lignification of membranes, small size of ducts and similar lignous ele-

ments, creating a fine-grained, compact texture o Tnis is a general feature,
and is especially conspicuous in the Jfyrtaceae* The development of ducts

is limited by the intensitj"" of internal liquid movement, which thus is

responsible for their small size, their limited number and the great

thickness of annual growth rings o Ihe woods are hard due to the numerous
fibers o The woods may be classified as excessively hard, such as Guaiacum
officinale Lo, very hard; and hard, depending on the thickness of the

membranes 0 Densities vary from Oo70 to lo25, with few exceptional woods of

Oo3 or l>,4o The specific gravities and colors of the more common woods are

listed in Table 13

o

Table 13e~ Specific Gravities and Colors of Caribbean
Xerophytic Forest Trees

Species Common Hames Densi-ty Color

Guaiacum officinale Lc

Anyris elemifera, L<

CocGoloba grandifolia Jacqo

gaiac, lignum-
vitae, guayacan

bois chandelle,
bois lepuni,

tea, torohwood

raisinier-
grandes-feuilles
moralon

1<,25 yellowish brown

^

black heartwood

la 10 yellow

1 = 05 dark rjsd'

Coccoloba uvifera Lc

Dipholis salicifolia (Le)

Ao DC,

Hype late trifoliata Swo

Fagara flava (Vahl-) Krug &
Urbc

raisinier, bord-
de-mer, sea-
grape

aooraat batard,
bus tic

white iron-
wood

bois jaune,

noyer, satin-
wood, yellow
sander

loOO blackish brown

0o95 reddish brown

0.90

0.90

yellow

yellow
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Table 13.— Continued

Species Comroon Names Densiliy Color

lohthyomethia piaoipula (L.)

HTEoh.

Citharexylum fruticosum L.

Cordia alliodora (R. & P.)
Cham it Sohl*

Guettarda soabra (L. ) Lam.

Tabebuia pallida Miers

Colubrina reolinata (L'Herm.

)

Brong.

Aoaoia murioata (!•) Willd.

bois a ^nivrer,
enivrage, fish
poison

bois oarre,
ootelette,
fiddlewood

bois de rose,
cap^ pri^to,
Spanish elm

bois madame,
goyavier bfitard,

velvet-berry

poirier gris,
poirier blano,
roble, oedar

bois mabi,
ebonywood

ajoourette,

tendre a oailloux
tamarlndo cima-
rr(5n, spineless
acaoia

0,90 brown

0.88 red

0.85 brilliant brown

0.85 red

0.80 pink or grayish
pink

0.80 brown

0.78 reddish brown

Colubrina ferruginea Brongn, greenheart,
soaptree 0,70 yellow

Hura crepitans L. sablier,
sandbox tree,
javillo

0.46 grayish white

Blaphrium simaruba (L.) Rose gommier rouge
alrai^cigo

gvm tree
0.35 brilliant brown

Hura crepitans and Blaphrium simaruba are probably second growth
species, as indicated by their rapid development and their intolerance of
shade.
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Color is varied but always vivid, the heartwood darker and the sap-

wood pale^ frequently glossyo The sspwood in lignum-vitae is -well-defined,

yellowish or light brown, while the heartwood is deep brown or blacko This

wood contains a greenish, bitter resin= In lignum-vitae the rays are clearly

layered end only one row of cells in widtho The height of the layers is

equivalent to about 100/* and in each layer the rays are very close (about
20-25 per laillimeter) o Ttie tracheids are generally isolated, possess vezy
thick membranes, and measure 100"=150/* in diameter « The tissue between the

tracheids is formed by the rays, fibers, and parenchyma o The hardness of

the wood is due to the great thickness of the membrane^ with lumen extremely
reducedo The wood parenchyma is very reduced, represented only by some

scattered cells between the fibers o This is one of the most charac-

teristic species of the primary xerophytic forest type of the Lesser Antilles
but, as in Puerto Rico, it has been subject to such intense exploitation
that it is disappearing from most of these islands

o

Odor

Bie woods of certain species in this forest possess typical odors

either agreeable or disagreeable and even fetido This is due to the presence
of certain tannic substances and essential oils formed in the leaves and
accumulating in the woodo It is a sign of durabilityo The production of

these odorous substances is related to insolation and atmospheric venti-
lations Hie wood of Cordia alliodora (Ro & P,) Chamo has an agreeable rose
odor, Fagara flava (Vahl). as well as the F, caribaea (LamO Krug & Urbo,
has a strong disagreeable odor which keeps termites away and makes it suita-
ble for use underground and in water o Species belonging to a same genus

may possess quite different odors

o

Among the species in the xerophytic forest possesing disagreeable
odors ares bois fourmij, Guettarda parvifolia a Swo , bois caca, Solanum
tristsj, Jaoqo, bois de mechOp Capparis indica (Lo) Fawco & Rendlo, bois
noir, Co cynophallophora Lo varc normalis Eichlo and mahot-bre or mapou
riviere

J,
Cordia collooocca Lo

Marked taste is found both in leaves and woodo Some taste sweet,
but most are bittero Ttie Simarubaceae and specially the bois amer or

peste a poux, Fioraena antillana (Eggers) StehlCj bois amer or bitter-
wood _Po_exoelsa Lindl c , and the bois poisson or graines-dorees , Picramnla
pentandra Swo often contain quassin, a substance responsible for the
bitterness of their tissues

o

Bie woods of this forest are believed to be better conductors of
heat than species in other regions, a fact which is related to their
higher densityo

Wood durability in the air or in fresh or sea water and underground
is also more common with xerophytic woods than others, due to the natural
impregnation of resins, oleoresins and essential oils which keep insects,
fxongi, bacteria and other wood-destroying agents awayo Guaiacum, Acaci a

muricata (Lg) Vfilldo and Fagara caribaea are durable xmder watero
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Forest Physiognomy and Leaf Morphology

Fhysionomic aspects

Due to variations in dryness during certain months , lights and
evaporation in the xerophytic forest, four physionomic aspects may be dis-
tinguished j,

two for each subtype o These are sometimes clearly separated
in sitUa but may be contiguous or intermingledo They are* (l) oaotus scrub,
the open^ se.mi^woodedj, park aspect made up of Cactaceae and Agave thickets j

(?.) thor?i b'ash,) a thorny^ densep impenetrable brush of Legriminaceae j Acan-
thacoasj, and Rutaoeaei (3) beach thickets spineless j deciduous thickets

j,

very dense and bushy, with small and abundant leaves j and (4) littoral or
coastal forests relatively open forests of tall spineless deciduous trees o

The thorny thickets of Cactaceae and Agaves » corresponding to Gleason
and Cook's (18) '"jungle of shrubbery" in Puerto Rico and to certain forms
of Pittier'^s (50) '^chaparral' , form a transition between thorny forests and
savanna, and are the most littoral of all plant formations of drier sites

o

"iRiis aspect is found in Saintes Isop Desirade, on the beaches of CuracaOj

on Antiguap Sabaj, and Sto BartholomeWj, on the rocky islets of Fourche and
CocOp and in the most arid and rocky sites constitutes the so-called
"semi- desert'* vegetation of the Caribbean ArchipelagOo Hie most xerophytic
elements do not occur in Guadeloupej, Martiniquep Dominica^, and Sto Lucia,
which are relatively wet islands even on the coasts <. Ihis association is

formed by the few species adapted to these unfavorable conditions o Tree

height varies from Oo5 to 5 meterso

Til® thorny bush is taller and denser than the oaotus scrub o The

flowers are abundantp colored^ ornamental, and odorous, gum and resin se-

er® tions are abundant and some lianas climb the stems and branches o From
Margarit,a to Sto Martin these thickets with the same physionomic aspect
but varied floristic compositions, occur in littoral dry sections near the

cactus scrub o They are found in all the Antillean islands, not only in

the islets whore they figure among the pioneers of the stabilized vegetation
of sandy shores but also in the larger antilles such as Ti°inidad and Gua-

deloupe o The height of this vegetation varies from 3 to 6 meters o It is

necessary here to make a distinction between two physionomic aspects of the

thorny bush^ one is a primarj^ formation consisting of Rutaceae and Acantha-

ceae end some Leg'iiminocoaej, the other is second growth, consisting of

Mimoseae and Cawesalpiniaoeae or even substituted by naturalized acacias

and campeches in degraded areas o The forest of "picaniers" Solanum spo

(Desirade) and "croc-chiens"
j,
Pisonia spn (Marie- Gal ante and Martinique),

"lopinos"r. Fa gara spop "amourettes" Anthacanthus spon (Desirade and Gua-

deloupe) or Aoaciella ourassevica (Curasao) which are native species should

be differentiated from introduced secondary vegetation of similar aspect,

including exotic species such as Acacia nilotica (L) Delile, introduced

campechesp Hagmatoxylon campechianum Lo and bushes of "arret-=boeufs" or

"banglins'* Vdmo'ss. pigra L,. ^ Acecia suma Kunth* end Ac sundia Roxbo

The beach thickets of Buphorbiaceae (Croton), Ifyrtaceae (Eugenia) .

Ei'ythroxylacea© (Er^rthroxylon ) „ Polygonace&e (C_ocooloba) , and Burseraceae,
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( Elaphrlum) ^ Rhamnaceae (Krugiodendron and Colubrina) . var^-ing in oom-
position in the different islands, possess numerous small, green thin
reddish leaves, form the littoral forests known as " ti-bovmes" , "ti-
feuilles", bois vinettes" "raisiniers" *'bois rouges", "bois de fer"
"gommiers" or "bois-mabi" which constitute the equivalents of the "beach"
or "coastal" thickets of Puerto Rico (18). The aspect is more forest-like
than the thorny thickets and although its origin is different, its aspect
is similar to that of Mediterranean thickets. The "garrigue rhamnoide" of
sothern France and the "maquise" of Corsica possess a similar physiognon^'

to this Caribbean thicketo The height of this vegetation varies from 4 to
10 meters o It is the first forest vegetation found inward from the shore,
and it n«y develop a few meters from the sea.

The fourth aspect, the coastal forests are sometimes open such as

the "poirier", T&bebuia-Drypetes forests (Marie Galante), but usually they
only form high bushes growth under which one may walk freely, as those of
"bois a mancenilliers" or "manichil", Mancinella sp. The height of the
vegetation varies between 8 and 20 meters. The aspect of Tiabebuia forests
is similar to that of certain evergreen oak thickets in the European and
North African Mediterranean coasts Tabebuia sp. is deciduous and flowers
abundantly 2 or 3 times each year* The flowers are pink or rose, appearing
with the new leaves, Hiis is not a large forest. It forms a strip along
the coast with certain interruptions where other subtypes are found and where
cultivation has been done« It is the best developed xerophytic vegetation
in the Caribbean Islands and the rare relicts remaining are very beautiful.
In the Folle Anse forest, between Grande-Anso and St. Louis, Marie-Galante
it attains its optimum development.

This forest receives lo40 to 1.80 meters of precipitation annually
with an average of lo60 meters, and all metereologic data for the Fort-de-
France region are applicable, because in spite of the extension of agri-
culture, the "poirier" forest climax is seen reestablishing itself, and
there are still natural formations not far from the weather station,
between 80 and 150 meters elevation. The altitude may reach even 200 meters

(600 feet) in the larger islands. It is in this forest that the first
epiphytic phanerogams (Bromeliaceae) are found. Parasites (Loranthaceaes)

,

on the other hand, are found even on certain species of the thorny bushes
and in the shrubs of deciduous beach thickets.

Seasonal Aspects and Deciduousness

In every one of the xerophytic forests just described above, dif-
ferent seasonal aspects result from reactions to climatic and edaphic
conditions. As a whole, the appearance of any forest is the same during
the same months of any year. The preponderant factors responsible seem to

be temperature and rainfall.

In the islands in the center of the Caribbean Archipelago the writer
has observed from Barbados to Desirade the following seasons

i
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Dry winter seasono— Trees lose their leaves, sometimes totally,
sometimes partially j the branches are nakedi the leaves, brown and dry,

acoumulato on the soilo During this season the wind is strong, light and

evaporation are extreme, rainfall is less abiandant and sometimes totally

absent 0 It is the period when the atmospheric phenomena exercise a conver-

gent action upon the vegetation, causing a cessation or abatement of normal
functions and of the transportation of soluble and nutritive material o Ttie

aspect reminds one of forests in temperate regions during autunnio

Spring seasono " During the last days of April a change is noticed
which affects in a general way the entire aspecto Temperatvire rises, heavy
rains fallj atmospheric humidity increases and insolation diminishes

o

During the first days of May the first thunder is heardo The first leaves
begin to appear, whitish or pale green, covering the trees with lacy

foliage before the color darkens o lihe first flowering period takes place,

sometimes even before the leaves appear, as in Brythrina p or after the

leaves
J,
as in Tftbebula »

Rainy seasono -" This period is generally considered to be between
July 15 and October 15 in the Antilles, but according to metereologio data

and judging by the action of climate on xerophytio vegetation is begun
during June, when flowers fall and form a beautiful pink rug underneath
"Tabebuia trees o The rains fall regularly and ten^erature increqiseSo

Autumn seasono °- This season, known to Guadeloupe and Martinique peas-

ants as Sto Martin's autumn, starts in August and ends in December o Most of

the species which did not flower in the dry season flower in this season^

13ie most common woody species of the dry forests flower again for

the second time and even for the third time, including gaiac^, Guaiacumj

poiriers, Tabebuia i mahot-piment, Daphnopsis i flambeau-oara'ibe. Pilocarpus s

latanier du pays, Coccothrinax i and merisier looalp Malpighia o The Myrta-
ceae with fugacious flowers (Eugenia and Myroia ) flower either in May-June
or in the course -of this autumn seasons

The deciduous character is manifest in xerophytic forests and is an
outstanding feature o However b not only the leaves are lost, but also

branches s,
twigs ^ and barko

The separation of leaves and branches takes place by a process which
is seen in the most common tree species and lianas of the xerophytio forests

o

Leaf fall takes place as follows* By suberization a cushion is fornied

before the leaves fall^ a preliminary to cicatrizationo Then the middle
lamella gelatinizes and only the vascular bundle is left to attach the

petiole to the branch and finally only the sclerenchymao Thus the only

connection between the leaf and branch is an inert woody axis which can be

broken by the weakest breeze o The green leaf turns yellow and later browno

ThlB falling of leaves and branches is clearly synchronized with
florescence o More rarely it is produced at the time of fruiting, as with
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coroESoldi«;bl e or corossol a chien, Ibatia naritlma , Griseb, a pubescent,
shrubby liana coiamon to the dry, rocky coests.

The principal species v/hose leaf f^ll is tot!?I durinr the dry season
are typical of this forest type, and are shovaa for Guadeloupe, Martinique
and Dominica in Table 14.

Tabl e 14. — Leaf Fall QXid Flowering- Period of the Most Goninon

Species in the Caribbean Xerophytic forest

Species Common H times Leaf Fall Flov;ering

Pisonia subccrda.ta Svf. var.

typica Heimrl

.

mapou gris Feb. -M'^rch A.pril-May

Erythroxylon brevipes DC. bois vinette,
Bresillette

Jaxi. -March March-Iiaay

Erythrina corallodendron L. Imnortel J an. -March Jan. -May

Ichthyonethia piscipula (L.)

Hitch.
Boxs a enivrer Feb. -March April -May

Cassia enarginata L. Gasse savane Feb. -March Feb. -April

'fabebuia pallida Miers. Poirier gris
Poirier blanc
roble, cednr

Jan. -March Feb . -May
July-August

and

Oct. -Nov.

Elaphriun Simaruba (L.)iiose

(Bursera g;uLninifera L.)

gOLTinier rouge
gum tree,
almfl cigo

March-May May-June

Leaf Morphology and iiaunkiaer' s Leaf Types

Leaf morphology gives the vegetation s unique appearance. It is one
of the essential features of the physiognomy and aspects of the different
regions and seasons of these forests. Its apparent characteristics are:

presence or absence of leaves (displaced by hairs, spines or areolas as in

Leg-uminous species and Cactae); leaf insertion and grouping at the base in

acaulescent rosettes (as in the Agaves); varying leaf forms, from linea.r to

ovate; and small leaf size (liaunkiaer ' s microphyllous in Myrtaceae, Ery-
throxylaceae, and Rhairnaceae) .

Among the most typical miorophyll species is the spiny shrub of the
dry coast of Antigua, Gastelaria Hicholsoni (Hook) Small, the chicharron of
Anguilla, xteynosia uncinata Urb.; croc-jambe, Anthacap.thus microphyllus
(Jacq.) Nees in Desirade and Guadeloupe (Grande Terre); the crab-prickle or
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amourette, Volkameria aouleata L» of Barbados, the box brier or petit-coco,
Randia mltie L» , on most of the islands from Anguilla to Trinidad on Cura-
cao, and Krameria ixina L. from St« Bustachius, Antigua to Bonaire and
Uuracao c

Together with these tree and shrub species of small leaves of the
rhamnaoeous type certain macrophilous species may be found, such as the

AgftveSfl whose leaves measure 1 to 3 meters long, 10 to 25 centimeters wide,
and raisinier grandes -feu illes, Coocoloba grand ifolia Jacq., measuring 50
to 80 centimeters in width» They are seen as big green spots in the bushy
small-leafed landscape. But generally speaking the miorophilous type
predominates^ with occasional micro -mesophyll leaves.

Leaf Texture

As with leaf form, leaf texture is also adapted to the dry habitats
Extreme evaporation is responsible for the abundance of spines, hairs,
tomentum, adaptations which assure certain protection. Stomata are few.

The leaves are firm, chartaceous, coriaceous, or membranous and the epi-
dermis is often covered with a protective waxy layer. The leaves may be
hairy-like, as in Castelaria Nicholsoni (Hook.) Small, or may possess a

silky tomoatum, as in Sophora tomentosa L., Dipholis salicifolia , (L.) A. DC.,

Acrodiclidium salioifolium (Sw.) Griseb, Meloohia tomentosa Lo and Erameria
ixina L.

Leaf color varies not only with species but with season, contributing
differences in physiognomy due to location and season* The leaves are green,
pale green, bluish green during the rainy season, and during the dry season
they turn yellow, red, and brown before falling, an aspect similar to the
f'jitum in temperate regions. In addition to the gray or xnisty hairs
iifhich may cover the leaf blades and petioles, yellow, pink or red pigments
impregnate the leaf tissues, creating an intense coloration peculiar to

this forest. This yellowing and reddening of the leaves occurs principally
in February and March.

The most vividly colored species are those of the Euphorbiaceae and

the Verbenacea© and especially the ti-baumes of genus Croton and the grand
baume Groton corylifolius Lam, and bois carre or bois cote, Cytharexylum sp.

Essential oils and other aromatic or odorous secretions in leaves,
branches and wood are abundant. Uany of the leaves, particularly among the
Rutaceae, Malpighiaoeae, Euphorbiaceae, Myrtaceae, Burseraoeae, Terebentha-
ceae, Canellaoeae, and Rahmanaceae, have numerous small cavities on their
surfaces, full of odorous juices or secretion schizo-lysigenous glands.

In all the forest types of the Caribbean islands trees are found
whose leaves are odorous or fetid or producing secretions but their
representation is highest in the xerophytio forests. The odor of the

leaves, as well as their appearance and color is another resemblance of

this type to the rhamnaceous "garrigue** of southern France

•
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The leaf types of iiaunkiaer may serve as a means of differentiating
the four different physiopnomio aspects already described. Their dissimi-
larities constitute another distinctive character of these formations.

The species characteristic of the Agave and Cactae associations are
of the macrophilous type or aphilous, where leaves are absent and are

rej^laced by spines. Sometimes small deciduous leaves appear, as in

Cpuntia but, more generally, che joints ere devoid of leaves and the upper
areolas carry long spines, as in Cephalocereus

.

The spines in these Cacti
are yellow, yellow-brovin or yellovrish freer..

Table 15 shows the scientific o.nd vernacular names of the most common
spiny species of the Caribbean Archipelago from Anguilla to Curacao. They

are the species forming the spiny or thorny, open, cactras scrub, of the

drier sections and are the nearest Caribbeen counterpart of the semi-desert
vegetation of Mexico. Their optimum development is found in Desirade
(Leproserie snd Ph^^re) in Curasao, Margarita (El Valle and Pt. Moreno),
Goche Islet, Antigrua, and Ste. Bartholomevf (Fourche Islet).

Table 15. — Leaf Types of the laost Common Species in the Cactus Scrub
(Cactpoeae and Agaveae)

Scientific Name Native Name Leaf Type

Cactus intortus Mill. lete a 1
' Angl ai s

,

Turk' s head

areolae of 7-13

brownish spines

Neomaminill aria nivosa (Lirik)

Britt. ^ 3.0 se

Snow cactus 4-5 yellow or
yellov'd.Eh brown
spines

Opuntia Dillenii (Ker-Gawl.)
Haw.

ilaquette douce
Prickly pear

1-4 yellow spines
or spineless

Opuntia Tuna Mi] 1

.

Grosse r°quette 3 yellow spines

Cpuntia antillana 3r. & X. Bull suckers 3-6 yellow spines

Opuntia triacantha (Willd.)
Sweet

Raquette vol ante 3 vrfiite, acicular

Gonsolea rubescens (Salm-
Dyck) Lemaire

Petites raquettes 1-6 acicular areo- -

lae, spineless

Gonsolea monil iformis (L.)3r. Petites raquetces
vol antes

3-8 yellow spines

Cephalocereus nobilis (Haw.)

Britt. & dose
Cierge bro vn i sh-ye 1 1 ow

acicular spines

Cephalocereus Urbanianus
(K. Schum) liritt. & iriose

Pomme-cierge yellov/ acicular
spines
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Table 1 5 . — Continued

Scientific Name Native Names Leaf Type

CpdVi*? 1 o cereu E fioveni iL#

)

Britt.& Rose
Sebucan, dildo ereej? i p h—veil ow.

acicular spines.

Agave DussisTia Trel • Karata, century*

plont, agave
macrophyl 1

,

oblong -lanceolate

Apave barbadensis Trel

.

Karata, century
plant, agave

macrophyl

1

obi onf -1 anceol ate

Ap-ave evadens Trel

.

Karata, century-

plant, agave
macrophyll
oblong-1 anceol ate

Furcraea tuberosa Ait. Karata, century
plant, agave

macrophyll
oblong -lanceolate

The most abundant leaf types in the thorny bush aspect are no doubt
microphyll simple leaves and mesophyll bipinnate leaves often with pinnae
subdivided into microphyll leaflets, or as in Fagara, trifoliate or simply
pinnate

.

Table 16 shows the principal species of the thorny bush with native
names and leaf types. The large number of pinnately compound leaves ovate
in form with linear, oblong, or elliptic leaflets is evident.

Table 16.— Leaf Types of \±\e Thorny Bush Faoies

Scientific No. of Size and Form
Name Native Names Leaf Type Leaflets Leaf Leaflet

Acacia muricata tend re a cai- bipinnate 20 -32 mesophyll microphyll
(L,) ymid lloux 8-10 pinnae elliptic oblong

Acacia laacrantha acacia pi- bipinnate 15 -35 me sophy] 1 microphyll
Humb 3onpl . quant, v/ild 30 -60 pinnae elliptic linear

tamarind

,

stink casha

Acacia panicu- fleur d' amour bipinnate 30 -60 mesophyll microphyll
lata Vlfil Id . acacia blanc 12-18 pinnae ovate

-

linear
ell iptic
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Table 16.— Continued

Soi«itifio
Name

No. of Size and Form
Native Names Leaf Type Leaflets; Leaf t Leaflet

AcQola guadelou -

pensis DC

Acacia our&ssa*

Guilandina crista
(L*) Small

amourette,
pompons blanc

petit amour-
ette

oeil de chat,

canique, gray
niskers

bipinnate 20-40
10-16 pinnae

bipinnate 20-40
10-16 pinnae

bipinnate 10-16
6-16 pinnae

mesophyll miorophyll
oval oblong
elliptic

mesophyll miorophyll
oval oblong
elliptic

mesophyll miorophyll
elliptic elliptic

PitheoolobiuR
ungu i s"Oati (L

.

)

Marto

lohthyomethia
pisoipula jho)

Hitcho.

Anthacanthus
spinosus (J acq.)

Nees

Anthaoanthus
miorophyllus
(JaoqO Nees

Castelaria Ni -

ohol soni (Hodc.

)

Small

diaballe,
crab-prickle
black bead

bois enivrant,
poison-fish
dogwood

amourette
oroo-j arabe

picanier
prickly brush

amourette
croc-j ambe
picanier
pickly brush

thorn

bush

bipinnate 2 mesophyll miorophyll
2 pinnae elliptic ovate-

obl ong

pinnate 6-10 mesophyll miorophyll
elliptic elliptic or

oblong

simple - microphyll
obovate

simple - microphyll
obovate

simple - microphyll
elliptic-
ovate

Vagara spinlfex
Jacqo

Fagara trifoliata
Sw.

lepineux
blanc, bois
chandelle,
niaxagato

lepineux rouge
bois flambeau
noir, torch-
wood

pinnate

pinnate
3-8

miorophy3i microphyll
ovate elliptic

microphyll miorophyll
ovate elliptic
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Table 16, — Continued

Scientific
Native Names Leaf Type

No . of
Leaflets

Sizft and Form
Leaf : Leaflet

Fagara caribaea
(Lasa)Krug & Urb.

Fagara laicrocarpa
{Griseb.) Krug &

Urbo

Lepine blanc Pinnate

lepine rouge,
bo is noyer

pinnate

12 -'14 mesophyll
elliptic

10-14 mesophyll
elliptic

microphyll
elliptic

microphyll
lanceolate

Fa^ a.ra monophyl 1 a lepine jaune
yellow prick-

le

simple mesophyll
elliptic

Randia mitis L. bois lance,
petit coco,

box brier,
Christmas
tree

simple microphyll
subrhombic

d^hia linea-
ris Lo

Geltis iguaaeus
(Lo) Sargo

Pisonia subcor-
data Swo

bois royal
stinging
bush

oroo-chien
gratle-jainbe,

cockspur

mapou
mampoo
lobloby

simple

simple

simple

microphyll
linear
lanceolate

microphyll
ovate

mesophyll
ovate

Leaf form in cactus scrum and thorny bush is homogeneous as a rule.
However^ this is not a characteristic of the beach thickets. In this type,
the leaves are more usually simple and micirophyll size predominates, but
there is also present a mixture of larger-leaved species in the micro-
mesophyll range

«

The dominant leaf form is ovate or elliptic, sometimes obovate, with
transitions. The wide mesophyll s are represented only by Coccoloba uvifera
(L) Jacqo which often forms pure stands, the trees often inclined due to

wind action. More detailed information on leaf types is furnished in the
Table 17,
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Table 17.

—

Leaf Types of the Beaoh Thickets

Scientific Name Native Names Leaf Types

Proton astroiteSyPryand . ti-baume, maran

Croton balsaaiferum Jacq. ti=baume, sage,

yellow balsam

Croton Dussii Urb« Bauaie batard

microphyll, ovate-oblong and
ovate-lanceolate

microphyll, ovate oblong and
ovate -1 anceo 1 ate

microphyll, ovate oblong and
ovate-lanceolate

Croton Guildineii Griseb. petit-baome microphyll, ovate-oblong and
ovate-lanceolate

Ricinella pedunoulosa
Mull^Arg.

espinillo, es-

canbrdn, rici-

nella

microphyll, oblong to obovate

Reynosia unoinata Urb.

Kiruglodendron r'erreum

(Vahl) Urbo

Colubrina ferruginosa
Brongn.

Colubrina reolinata
(L'HerO Brongn.

Saroomphalus doming. ensis

(Sprengo) Krug & Urb.

ohicharron

bois de fer,

block ironwood
ebony vraod

raton, snake
bark, green-
heart, soap tree

bo is mabi,
mambee, naked
wood

cacao -ro jo

Eugenia Lambertiana DCo Merisier jaune

Eugenia ligustrina (Sw.)

VYilld

Eugenia rhombea (Bergo)
Krug & Urbo

Anamomis fraerans (Sw)

Griseb

bois ti-feuilles,

merisier noir,
birch berry

merisier rouge,
restopper

bois d» Inde
batard, goyavier
bois

microphyll, obovate to ovate

microphyll, ovate

micro -mesophyll , ovate to

elliptic

micro-roesophyll, elliptic to

ovate-lanceolate

micro -mesophyll elliptic to

orbicular

microphyll ovate

microphyll, oblong or elliptic

microphyll, elliptic to ovate-
lozengic

microphyll, elliptic to obovate
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Table 17. — Continued

Scientific Wsane Native Names Leai i'yps^>

Myroift panioulata Krug
& Urb.

merisier ti-
feuilles bois
fustet

microphyll , ovate to obovate

CoGcoloba uvifera( L)
J aoqo

raisinier bord
de mer, sea
grape, uva de
mar

meso-maorophyll , orbicular or
more wider than long

CoQcoloba diversifolia
Jacqo

bois rouge, rai-
sinier bois,
mountain grape
red wood

microphyll, elliptic to ovate

Coooolcba venosa L.

Elaphrium simaruba (L»)

Hose

Rochefortia cuneata Sw.

raisinier batard,

raisin coudre
ohiggery grape

gommier-barriere
gommier rouge,
gum-tree, alma-
cigo

Bois d'ebene
vert, bois vert

micro -me sophyll elliptic to

obovate

mesophyll , compound of 3-9

pairs of leaflets ovate -oblong
or obovate

microphyll obovate

Pilocarpug racemosus
Vahl

Mpholis sglicifolia (L)
" A. DC.

Fl ambeau cara'ibe,

flsmbeau noir

acomat-batard

,

bustic

me sophyll, ell iptic-circular

microphyll lanceolate

Erythroxylon brevipes DC. bois vinette
bresillette

microphyll, ovate

Forestiera rhamnifolia.

Griseb.
caca-ravet,
graines bleues
batard

microphyll, ovate-ell iptic

Krejneria ixina 1*, microphyll, oblong-lamceolate

The coastal forests differ from the previously described aspects in

leaf typeo Leaves of size intermediate between microphyll and me sophyll are
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the most coxamon, measuring generally from 6 to 12 centimeters in lengtho

True mesophyll leaves are not rare, even among simple leaves ^ but this size

is the most general among the compound leaves o Ovate j, obovate or sphathu-

late leaf form is frequento Ihe most marked macrophyll leaf is that of

Coocoloba gr&ndifolia Jacq-and ol the poiriers or robles of genus Tabebuiac

The leaf types of the most common species in this forest appear in Table 18

e

Table ISo-'-' Leaf lypes of the Most Common Species in the Coastal Forest

Scientific Nam© Native Names Leaf lype

Folle-Anse Forest
(Marie Galante)

Tabebuia pallida Mi e r

s

subspeoc pentaphylla
Bureau & Sohumo

poirier blanc maorophyll, lo5-5 micro-
mesophyll leaflets - oblong
to ovate

Hippomane manoinella L*

Drypetes serrata Krug &
Urbo

mancenillier

cafe-bois

micro-mesophyll ovate

micro-mesophyllg ovate-
lanceolate

Drypetes alba Poit<

Eugenia aillaris (Swo)

V/illdo

cafe-marron

meriaier pays

micro-mesophyll, ovate-
lanceolate to ovate-
elliptio

micro-mesophyll, elliptic,
ovate or ovate- lanceolate

An&momis fra grans (Grisebal

vara Bre.chyrhiza (Krug
et Urbo) Stehle

Ixora ferrea ( Jacq«)Benthc

bois d' indo
marron

bois de fer

rouge, bois
piquet

micro-mesophyll, obovate

mesophyll, oblong to

elliptic

Bxostema sar.ctae-luoiae
,

(Kentish) Britten
quinquina
caraibe, quin-
quina-piton

mesophyll, oblong to

elliptic

Ardisia guadelupensis
Duchass (

bois petit-ohi-
que

mesophyll, elliptic to
ovate-elliptic

Ximenia americana Lo bois puant,
prune bord
de laer

micro-mesophyll elliptic
ovate

Xylosma buxifolium AeGray attrape-sot microphyll ovate to obovate
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Table 18.— Continued

oCienxiiio fjauie Native Names Jueai lype

Fious laeviRata Vahl var. figuier
UX aXXw

micro-mesophyll ovate-
CX X xp wXC

FaKara flava (Vahl) Krup
& Urb.

bois noyer mesophyll, pinnate, 3-11

microphyll, ovate-elliptic

Dipholis salicifolia (L)

DC.
aoomat bStard micro-mesophyll, lanoeolate-

fl oijminn t<»

Coocoloba Krandifolia Jacq. bois rouge,

grand e s -fe.tiHe s

macrophyll, ovate-orbicular

Mavb<?nu s elliptioa (Lam..)

Krug & Urb.
bois citron micro^tnp soohvl 1 . pllintio to

ovate

forma typisa Urb.

t5 —bonbon uxX ^ X V o ^xjr XX, X txitw t7w X ESI vc;

Ervbhalis fnitioosa L. bo if? chnjid.<»l 1 ft

noir
ml i^i*o ""inp f?onhvl 1 1 sncAol ti"h*»Ui^ V.^ ItlODWLi/ **Jr XX, X CLLXW^ V^X 5L

to spathulate-suborbicular

Acrod5-ol idium salicifolium bois fourmi,
ouis unxc^ue

micro-mesophyll, lanceolate
or oDxong—J. anceoxa te

II 0 Elseivhere ii the Caribbean
Arohipelago

Xabebuia pallida Miers
Sub spec, dorainicensi

s

lUrb) csQinb . no

v

poirier gris
poirier du
noi"d

leaf simple, mesophyll,
ovate -orbicular

Tabebuia pallida Miers
Subspecs, heterophylla

(£>€) cojab. nov.

poirier rouge,
red cedar

compound leaf, raeso-maoro-

phyll, 3-5 microphyll, oblong
leaflets

Guaiaouri officinale L. gaiao, lignum
vitae, guayacan

mesophyll, 2-3 microphyll
ovate, unequal leaflets.

Canella winterana (L*)

Gaertn»
Ganellier ba-
tard, canelle
blanche, bar-
basco

mesophyll, spathulate-
ovate
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Tfeble 18 o— Continued

Scientific Name Native Names Leaf !iype

Guettarda scabra Lamo

Guettarda parvi flora Vahl

goyevier-batard,
velvet-berry

bois gligli,
bark olive.

mioro-mesophyll ovate to

oblong-elliptic

microphyll, spathulate to

elliptic

Bucida buceras Lc

Homalium racemosttm Jacq<

Crotcn oorylifolivxs Lamo

Eugenia pseudopsidiian Jacqc

Elaeodendron xylooarpum
(Vent) DC varc caribaexan -

Urbo

Trema Lamarchiana (Roemo &
Schulto) Bio

berry

acomat-hetre
bois mille-
branohes
ebene jaune

bois pays, grand
baume, baume
grandes feuilles

Eugenia tapacumensis Bergo bois grille

bois plie,
goyavier bois
goyavier marron

bois tan, prune
bord de merp
marble-tree
spoon tree, nut
moscat

Gyminda lati folia (Sw) Urbo petit merisier

orme petites
fexiilles

caca-ravet

mesophyll elliptic-oblong

mesophyll, ovate to
suborbicular

mesophyll J
elliptic or

elliptic-ovate

mesophyll, ovate-elliptic

micro-mesophj'-ll oblongj
elliptio-obovate

obovate or obovate-oblong

microphyll, ovate-lanceolate

Lonohocarpus Benthamianus bois savon-
Pittier nette

mesophyll, pinnate, 3-4

pairs of microphyll ovate
leaflets

Bourreria succulenta Jacqc acomat cote-
lette, bois
cabri batard

micro-mesophyll, obovate-
oblong or obovate-oircular
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Table 18 lists the tree species of this forest in the order of thin
frequeBcy, on Marie Gal ante, where optimum development is found and for the
various other islands of the Caribbean Archipelago.

This forest includes various plant assooiations, differing as a
reFwlt of miorooliinatio or edaphio conditions. Part (I) of Table 18
presents species in a well ">devel oped association on the calcareous white
s&nde of Marie-Gal ante* It is the Tabebuia pallida-Drypetes serrata
associa-fcio.n, already described (36) o

The imdergrowth of this forest includes shrubs found also in humid
forests fyom 300 to 900 meters in elevation, Neurol aena lobata (L) R. Br.,

Gonzalagi^ins hirsuta (Jacq.) Schumo and among the small trees are Ixora
ferrea (Jaoqo) Benth., which in Guadeloupe thrives at 600 meters altitude.
Drypetes serrata Krug & Urbo %^ich is found also at the base of Mto Pelee,
is represented by numerous beautiful trees from EO to 25 meters in height.
I>ipholis salioifolia Ao DCc is often more than 10 to 12 meters tall here,

yet el severe it is only a small tree only 4 to 6 meters in height <> In

Fig. 11 a profile of the trees and shrubs of this facies of xerophytic
forest is shcsm.

Floristic and Stratigraphio Composition

In discussing the composition of the xerophytic forest generally the
dominan.t. families are presented, then the variations in the different facies
of the two subtypes and finally the stratification, as compared with the
closely related mesophytio forest.

Dominant Families

The dominant families in the associations examined were not the
sain© for both subtypes » Five families are found invariably in the thorny
subty]3e and in th«i are included the woody or semi-shrubby species. They
are, in descending order of importance for most of the islands, Cactaceae,
Leguminoceae^-Mimoseae J, Rutaceae, Amfiryllidaceae, and Acanthaoeae. Among
the herbaceous plants the fmnilies Malvaceae, Gramineae, and Bromeliaceae
are most Sjraportanto

In the facies of the decdd«ous subtype the families of arborescent
species arev in descending order of their general abundance, Suphorbiaceae,
Hhamnaceae, Myrtaceae, Erythroxylaceae, Polygoriaceaep Gelastra.ceae,

flurseracese
J,
Signoniaceae, and Asclepiadaceae. Certain families, such as

the Caneilaoe&e, Hhajsnaceae, end Sygophyllaceae, are in the archipelago,
confined exclusively to this subtype.

The Rhfutmaoeae are partiailarly prominent on xerophytic sites on
most of the islandso Oolubrina reclinata, (L'Herm) Brongn., bois mabi, is

found on almost all coasts. Co ferruginosa Brongn soap tree or green-
heart, is found from Antigus to Barbados, and Krugiodendron ferreum (Vahl)

Urb., ebony woodp is found from Puerto Rico to Sto Vincent and Bonaire,
v/hile the thorny Saroomphaliui ciomlngensis (Sprengo) Krug & Urb, which is
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above all, a plant of the Greater Antilles, is found on the coast of
Anguillao

The variation in dominance of the principal families on the various
islands, and differences in their importance in the subtypes, aspects, and
communities, and in the development of the forest cover in this formation
makes impossible the expression of representation of the various families
in percentages which would have any real value. It is believed better to
discuss those species which are typical of the vegetation and those
represented, but not confined to this forest.

Facies of the Thorny Subtype

The thorny subt^^'^pe is regulated by the microclimatic characters
described generally in previous pages. The extremes of dr;;-ness, evaporation
and insolation are very marked, with broad annual and daily variations.
Rainfall data both as regards amount and distribution throughout the year,
show wide differences in the same region* Data from a metereologic station
at Lajus, Martinique, located in the most xerophytic area of the thorny
subtype are presented for the years 1933 and 1934 in Table 19.

Table 19o-- Precipitation in Xerophytic Forest, Thorny Subtype
Lajus Station, Corbet CMar tinique j g Altitude 5 meters

.

t

Month t

Precipitation •*

1933 1934 s Means
: t

t Month t

Precipitation ;

1933 1934 1 iieans

Wo- No. No. No. NOe
January II60OO 52a30 84ol5 July 205 000 64o90 134o95
February 44o25 27o50 35o37 Augus t 314o75 93,70 204,22
March OoOO 24o30 12,15 September 440 0 00 107 0 50 273o75
April 36o00 12o20 24ol0 October 193o50 71o20 132o35
May 43o25 OoOO llo62 November 254»25 56,20 155o22
June 98o25 75»10 37o55 December 95c00 174c20 134.60

Mean Annual for 1933-34 = 1299 mmo

Table 20o—

-

Number of Days with Rain in Xerophytic Forest. Thorny Subtype
La jus Station, Corbet (Martinique),, Altitude 5 meters

•

Month 5

Rainy Days
1933 1934

i I

t Means :

•
*

Month :

Rainy Days 1

1933 1934 J Means
Wo. Noo Noo No. Noo No.

January 18 10 14 July 21 3 12
February 9 7 8 August 16 12 14
March 0 5 2o5 September 18 12 15
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Table 20 o— Continued

Month
Rainy
1933

Days
1934 Msans Month

Rainy Days
1933 1934 Means

No,. Noo Noo Noo Noo

April S 2 2 o 5 October 12 6 9
l»Iay 7' 0 3o5 Hovomber 17 9 15
Jvaxe 10 6 8 December 19 16 17 0 5

Mean Amj.ual Rainy Days - 1X9

These data show periods of extreme dryness o Dxiring five monthSj
from February to June^, rainfall in millimeters is less than twice the mean
temperature in degrees centigradSp and in years such as 1934 which is not
exceptional

J,
January is also a dry montho In other islands like Curasao

and Sto Bartholomew dryness appears to be even more extreme but no aoourate
data are ave.ilabl©o

The powdery
J,
sandy p caloareous or volcanic soil where this forest

develops is permeable and subject to extreme evaporationo Based upon the
struotiiTQ and physical properties of the soil^ the following fades of the
thorny subtype may be distingvushedg

Sandy facie

S

o-°" "niis faoies is found on coastal sands o Dunes are
rare here and generally low» and the sandy coastal belt is usually v^ry
narrowo "Dfies© coastal sands are white when they originate from cor^illine

or foraminifero^js decomposition or disaggregated oalcim carbonate or they

are black with brilliant mica when they are the products of disaggregation
and crushing of basalts,, pyroxenes

j,
andesiteSj, labradorites or other

xoinerals of igneous origino Tliese contain a relatively high proportion
of magnesium and of titaniian oxide

o

The plant associations and communities belonging to the sandy facies
of the thorny subtype are (l) the Solanum, thickets p made up of Solanuiq.

racemes urn Jacq., varo i/^©um (Lo ) OoLo SchulZp found in Sto Martin^ Sto

MartiUj, Sto Bartholomewj Saba, Sto EustatiuSj, Sto KittSj, Antigua, Guade-

loupe ^
Martinique

J,
Barbados ^ Sto Vincentp Bequiaj Moustiquej, and Grenada i

(2) the impenetrable thickets of Caesalpinia (Guilandina) „ Bonducella
Fleming at Sto BartholoxaeWj, Caesalpinia crista (Lo) Small, and Co oiliata
Bergo in the French Antilles j, the Lantana involucrata-Randia roitis of
Guadeloupe? and (3) the different lepines, of Fagara on Marie f'alantep

Saintes Isoj, Grande TerrSj, Guadeloupe and Martinique o In the Venezuelan
island of Margarita and at Coohe Islet, Antigua this facies is made up

of the low spiny bushes of Castelaria Nioholsoni (Hook) Small

o

"Kiis arid forest is similar tiiroughout the American tropics in
physiognomy and floristio corapositiono In addition to the similar

environment, the sands and drynesSs, ocean currents contribute to
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similarities in compositioiXo Guppy explains that the great ecuatorial

current transports to the Antilles the seeds of estuaries and coasts of

the Guianas and Brazil o The analogy of this to the corresponding for-
mations of southern ooxmtries is veay niarkedo Heavy seeds, such as those of
genus Guilandina, may be carried by the sea over long distances. Fawcett
and Rendle state that Sloane has collected seeds of gray "canique",
Caesalpinia Bonducella L» on the northwestern coasts of Ireland and Scotland.

Spiny thickets of cacti and agaves, although not confined to th.±a

facies, are best developed here, on the flat sands of the dry coasts of
Marie Galante, Anguilla, Margarita, Coche, Cxiracao and on calcareous
agglomerates forming sheer cliffs at Sto Anno, Martinique, at Fourche, Coco,
Sto Bartholomew, at^Morne du Fort Napoleon, Saintes Is<., on the western
bluffs of Grand Savanna, the northern slopes of Spanish Mountain on
Dominica and the gully cliffs of Bathseba, Barbados. I^ey are open associ-
ations whose species are sometimes endemic to the Lesser Antilles, but more
often they are of wide distribution in the American tropics.

Johnson, described this forest environment in the Lesser Antilles
near Venezuela as "plains, with the melon-cactus symmetrical tree-like
Pereskia and the oandelabra-=shaped, tall Cereus eburneus SaM- I^ok."

l^eso latter species dominate in this dry plain and offer more marked
affinities to their semi-desert counterpart in the South American tropics

than to those of the Antilles o Ihe principal species characteristic of

the islands of Margarita and Coche as mentioned by Johnston arei Cereus
oaripensis „ (HoB.Ko) DCo, C o eburneus Salm Dyck C . Jamacaru DC e , C. marga-
ritensis Johns t (endemic), C. Swartzii Grisebp Maggnillaria simplex Haw,

Opuntia leptocaulis DCo, 0. Tuna Mill. Pereskia opuntaeflora DC., most of
which are Mexican, Chilean or Braziliano Among the Agavaej Agave amerioa-

na Lo and Furoraea foetida (L.) Hawo bring out a relationship between this
association in the Antilles and the dry sections of South Amerioao These
species are fomd on the leeward coast of Guadeloupe on Desirade and
Sothern Martinique^, on Barbados together with Agave barbadensis Trelctree, at
Sto Bartholomew with Cephalocereus nobilis (Haw) Britton & Rose and
Neomaimaillaria nivosa (Link) Britton & Rose, on Guadeloupe, Martinique
and Grenada with C. Urbanianus (Schum.) B & R, and also on Antigua and the '

Greater Antilles

4

Limestone Facies o-°° Diis facies is distributed almost throughout
the Caribbean Archipelago and even though the origin and constitution of
the limestone forming it varies from one island to another, the mechanical
and physical properties of derived soils are similar. This limestone is

sometimes mixed with debris, but it is often pure, 95 to 98 percent
calcium carbonate, as shown by analyses made at Grande Terre and St. Anne.
The limestones of Antigua and St. Martin seem to have been formed in calm,
deep waters, in contiast to those of the upper Cretaceous Age in Curacao,
which are similar to those of the Greater Antilles, and of volcanic
origino

Rainfall data from 1880 to 1931 for the French part of the island
of Sto Martinp an area supporting this facies, show the annual average to

- 335 - October 1945



be 1029 millimeters o Ihe driest month is Marohp with 39 millimeters,
followed by February, January and April* The four wettest months arei
November (138 mmo)j, September (129 mmo), October (125 ramo), and August
(103 mrao)o The aridity of the site is thus not due solely to rainfall
deficiency but also to the fact that water rapidly passes through the

permeable calcareous layers to the subsoil o Ihe limestone vegetation is

different from that found in other types of soils and even though climatic
influence predominates, the influences of calcareous soil should not be
underestimatedo

The plant associations in the limestone facies are nunrerous and
many spiny communities have been described for the various islands o The
most important associations aret (l) Pitheoolobium - Acacia , on Guadeloupe
(Grande Terre), Martinique, and Barbados characterized by Fithecolobivnn
unguis-oati (L.) Mart,, various acacias, and Comocladia Dodonaea (L«) Urboj

Pisonia-Celtis , on Marie- Galante, St. Bartholomew, and Sto Martin;

(3) Athacanthus microphyllus-Canella Vfinterana , on Desirade; and (4) the
spiny associations with evergreen aspect where the bois royaux of genus
Malpighia, especially Malpighia linearis Jaoq., dominate, principally in
the small, flat dry, calcareous islands

o

Facies on tuffS o— Submarine tuffs of volcanic origin often mixed
with sedimentary limestone, as on the leeward coast of Guadeloupe and
southern Martinique, and on calcareous soils in the southern regions of
Barbados are located at low elevations, exposed to the direct influence
of insolation and possess a marked xerophytio climax vegetation.

The two most typical associations are* the "thickets" of Fagara sp,

and of Acacia sp. The most important lepines, bois flambeaux, yellow-
prickle or torohwoods of genus Fagara which dominate in different regions
arei F» spinifex Jacqo, Fe trifoliata Swo, Fo caribaea (Lamo) Krug* & Urbo

and Fo monophylla Lamo and among the "amourettes" of the genus Acacia arej

A« guacLalupensis , DG^ Ao murioata L<,, Ao westiana DC (Senegalia Brltton &
Rose) Ao macracanthoides Berto (Poponax Bo & Ro) and Ao curassavica Lo

(Acaoiella Bo& R.)o This latter associ&tion has been previously designated
the Senegalia-Poponax or Senegallum guadelupense association, on the

leeward coast or uuaaeloupeo
'

Facies of the Deciduous Subtype •

The dominance of the thoraless vegetation in the deciduous subtypes
is related to the less marked dryness of the environmento The deciduous
forest thrives in the central Antilles in an annual rainfall of 1300 to

1600 millimeters rainfall distributed in 100-140 days per year.

Its facies may be distinguished by soil structtire although the

influence of this factor on the distribution of vegetation is secondary
to climate in importance

o

Sandy facies o— This facies is found in all of the islands, but within

this facies certain physiognomic differences are seen, such as the bushy
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communities of Gocooloba uvifera . Lo, and of HipTJomane manoinella L., and the

taller coastal forests of labebuia pallida. Verj' often these aspects of the

sandy facies occur separately^ but they may also be found intermingled.

Many agents exert an influence on the en-'i" ronme^it and on the vegetation of

this facieso The Cooooloba association grows in areas v/here the wind is

violent, the presence of hippomane seems to be more related to the h\amidity

of the sands, and the presence of Tabebuia is related to the depth and
texture of the soil, where its extensive roots system penetrates

o

At the limit of the Gocooloba fqrests and the transition between
the Tabebuia forests and the spiny Acacia , near Bourg, I<Iartiniquto, there
is a metereologic station^ Rainfall data from this station appear on
Table 21 and show that annual precipitation is 1412 millimeters, received
in 126 days and that there are three drj' months, FebT*"ary, Jlarch and April.
The maximum rainfall falls in July, August, and Novemoerc There is no

prolonged droughto

Table 21o— Rainfall Distribution in the Xerophytic Forest Region ,

Deciduous Subtype, Sandy facies, Frecheur Station? Bourg, Itortinique

Altitude,, 8 meters, LTeans for 1932-37

Month Precipitation
Days of
Rain Month Precipitation

Days of
Rain

mmo No» mmo No.

January 89o44 12o20 July. 205o25 14o83
February 48o63 7 August a95,33 14o83
March 48o92 7o40 September 183c55 II066
April 27o78 5ol6 October 142 0 38 12,38
May 69o40 8o20 November 195ol8 12.33
June lllo54 12o20 December 95o21 7o83

Total t Annual Rainfall
Number of Days per year

1412o61 mmo

126o02

The Gocooloba uvifera Lo thickets have been studied and described in
this region by Boergesen (3) and by Paulsen (4) for the Danish Is.; by
Gleason and Cook (19) for -i^uerto Rico and the Virgin Islands,* by Ciferri (10)
for Hispaniolai by Questel for Sto Bartholomew; by Domin (13) and Hodge (22),

-^for Dominica; and by the writer (39) for Guadeloupe and Marie-Galant©,
Desirade, Saintes Island, and Martinique. The Hippomane and Tabebuia forests
have similarly been described.

In the poirier forests the dominant species, Tabebuia pallida Mers..
with its three sub-species, varying with the region, forms from 50 to 90
percent of the vegetation. Where not pure it forms a homogenous association
with Drypetes in Marie- Galante, Lonchocarpus in Saintes Island and Francois
and Robert, Martinique or with Rochefortia and Fagara in other regions.
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study of leaf morphology and wood structure has led to the separa-
tion of three subspecies of Tabebuia pallida which give different forest
aspects as here describedo

'

lo Tbibebuie pallida heterophylla Forestis This subspecies has 1 to
5 leaflets^ usually 3^ elliptic or oBlong, about 5 to 7 oenti-
meters longo Its wood is dense j, and durable j, whitish rose or
yellowish, very compact^, with intermingled fibers, and with very
fine graino The flowers are pink, and the fruit is a small
capsulOp 5 to 10 centimeters longo Other names applicable to
this subspecies areg To triphylla DCo (1845), To berterii Griseb
(1864) non DCo, To heterophylla DCo Britton ( 1915) o and Tecoma
eggersii Kraenslin (1921) o It is the "poirier rouge" of the
French Antilles and Sto Bartholomew, and the "red cedar" of
Dominica and Barbados » The littoral thickets which it forms
are not more than 10 meters tallo On southern Martinique it is
widely distributed at Trois Islets and on the leeward coast in
Fonds Bourletj Fonds Lafayette^ Morne Capot and Morne Cauwino
The association does not grow above 100 meters elevation, even
on sheer coastal cliffSo It is found together with the cactus
scrub on Fourohe and Coco Islands o It has a strong tendency to
colonize

o

2o Tabebuia pallida pentaphylla Forests The leaflets of this sub-
species are nearly always in groups of five, somewhat larger -than

the previous subspecies, ovate or obovate, 8 to 12 centimeters
longo Tne capsvde is 10 to 15 centimeters longo The wood is

greyish white or pale, with varied vessels and less compact fibers
than in the previous subspecies o The most important names which
have been applied to this subspecies arej Bignonia leucoaq^lon Lo

non Tabebuia leucoxyla DC « , Teooma pentaphylla, Juss (1789), To

leucoxylon Marto (1845)p Tabebuia pentaphylla Hemslc (1882) » and
Tabebuia pentaphylla leucoxylon Kuntze (1891) o This is the
"poirier blanc'* or "poirier raar-bre" of the French Antilles and

the *Vhit© cedar" of the British islands o It grows from 8 to 25

meters in height, most commonly about 15 meters, and 30 to 80

centimeters in diameter, exceptionally loOO to lo30 meters o This

subspecies ia found in Folle Anse forest, Marie- Galante,, inhere it

forms a part of what has been described as the Tabebuia-Drypetes

associationo The other species of the association appear in the

first part of Table 18, in the order of their frequencyo This

species makes up 50 percent of the stando It forms forests of

some importance on sandy coasts of decomposed limestones or stony

volcanic soils more or less disaggregated, in the xerophytic

regions of the Lesser Antilles from Saba to Tobago and Curacao

o

It is also found in the Greater Antilles, Central America and

Venezuelao

3o Tabebuia pallida dominicensls Forestsg Tabebuia pallida Miers,

subspeco domlnioensig (Urbo) combo novo is apparently different

from the previously described subspecies, due to its greater
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size, its abundant, spreading foliage, its elliptic, ovate,

obovate or suborbicular leaves similar to those of Coocoloba

.

generally with only 1 leaflet 8 to 16 centimeters long but
occftssionally three and rarely five leaflets thicker and fleshy
underneath, rather than coriaceous, as are the leaflets of the

other subspecies » The petioles are swollen at their insertion,
the flower is rose-mauve or violet, paler, and with the corolla
margin more undulating, but with no essential structural differ-
ence from the other subspecies. The fruit is longer (15-20 cms.)

and wider' than in the others* The wood is golden or glossy
yellowish, and seems less dense and less fibrous than that of

the other subspecies. This species is the "poirier gris", *'poi-

rier frise", "poirier canelle" or "poirier du Nord" of Ilartinique,

the "poirier du pays" of Guadeloupe and the "poirier" of Domini-
ca where 'it is often confused with the other subspecies.

This species makes up the climax forest vegetation on the windward
coast of Martinique where it constitutes 35 percent of the forest,

t and from Grande Riviere to Trinite, at Basse-Pointe, IJarigot and
Lorraine In the thickets of Usine Vive in Lorrain and Usine du
Gallon in Trinite growth appears to be optimum, as magjiifioesi t

specimens are foundo It has a dwarf 'aspect in the madreporic
cliffs of Anse-Bertrands Fortes d'Enfer and Pointe de la Vigie at

the extreme northern part of Grande Terre in Guadeloupe but reaches
35 meters in heignt along the Macouba, Lagarde, Fetiche and Grand
Riviere Rivers in liartiniquoo

. Limestone facies o"- This facies is ioC'ated in the dri-er regions at low
elevation and often near the shore; the soil is generally lormed of coral-
line debris and varied marine sedimentary deposits o In the different
islands it is designated "roches a ravet", "mornes oalcaires", "plateaux
baloaires", "limestone hills" and "limestone gullies". Table 22 presents
precipitation at St. Anne-Caritan Station at the extreme southern part of

Martinique in this facies on nearly piire calcareous soil (97% CaCOg).

No month is without rainfall, but three months; January, March ana April
receive less rain in millimeters than twice the temperature in degrees
centigrade, and are therefore dry months by metereological definition.

Tfeible 22c "- Precipitation and Rainfall Distribution in the Xerophytic
Forest Region - Deciduous subtype - Calciphilous Facies.

Sto Anne Caritan Station. Martinique. Altitude 1 meter
Means for 1952 and 1955

Month Precipitation
Days of
Rain Month Precipitation

Days of
Rain

mm. No. mm. No,

January 50o27 10o5 July 164.87 16

February 56o37 5o5 August 100.12 9o5
I<Iarch 43ol2 6o5 September 64.50 9
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Table 22 . — Continued

Days of Days of
Month Preoipitation Rain Month Precipitation Rain

inia. No. mm. No.

April 14.87 5 October 249.12 14
May 43.97 6.6 November 367.70 19
June 120 o67 13 December 54.37 11.5

Total: Annual Rainfall 1329.95 mm.
Number of days per year 10<.50

In the limestone region at St. Anne, at Marin and Vauclin, Martini ijie

the rhamnaoeous thicket of Krugiodendron ferreum (Vahl.) Urb. and Forestiera
rhamnifolia var.. martinicensis are seen on the localized sedimentary depo-
sits ^ich are not abundant throughout the island. This association, which
has been described previously (39) is the homologue of Gleason and Cook's
semi-xerophytic vegetation of ''San German limestone", a Krugiodendron
ferreum -SIaphrium simaruba association.

The writer has seen apparently thrifty lignum-vitae, Guaiacum offi-
cinal e seedlings growing in these limestone thickets. Formerly this species
was abundant here but merciless exploitation lead to its gradual disap-
pearance. It has be«i found also on Desirade, on Mome Tuder, on the
calcareous soil near the Cemetery as well as in Guadeloupe. Grebert (l9)

found this species on Grande Terre at Triage de 1 ' Anse-Bertrand . The writer
has collected specsimens in the limestone hills of Marie-Galante and Grande
Terfe. It is also found in similar xerophytio forests on St. Martin, St.

Bartholomew, Barbados, Grenada, Tobago, Trinidad, Margarita, Bonaire,

Curacao s Arubap in the Greater Antilles and on the continent in Panama and
South America. Guaiacum sanctum , ''guayaoan bianco^, is also found in the lime
stone facies of xerophytio forests.

In the limestone region of Grande Terre a Dipholis salicifolia-
Erythroxylon brevipes association predominates with Buoida buoeras L. as the
more abundant other species. This tree, which is not found in Martinique
is very abundant in Idie thickets of Mome-a-l'eau in Port Louis and

Anse Bertrand, Guadeloupe » where it is a large tree with long, spreading
branches. It produces a compact, durable, elastic wood much used in carpen-
try and general construction. It is also found in the limestone region of

Antigua, Sto Vincent, Barbadosp and Margarita, and in the greater Antilles
from the Keys of Florida to Pajaamao The ovules are fertilized by insects

-as stated by T. Cook. The present role of this tree in the limestone
facies on Grande Terre lead to the belief that a Buoida buceras forest, with
or without Guaiacum in association, constituted the climax of the limestone
facies in these islands, as in Puerto Rioo, where it has been described
as the climax of xerophytio forests on Ponce limestone, in shale hills, and

lower mountain slopes although it is nearly absent today (18).
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Volcanic facieso— This facies is found in the younger islands, sub-

ject to recent volcanic aruptions. Igneous rocks along the roasts support
varied flora but below 260 meters elevation it is generally xerophytico
At elevations between 250 and 300 meters an intermediate or xero-nesophytio
forest is foundo The vcloanic facies, penetrating the interior and found
on slopes is more hiTmid than the previously described facies. Tae precipi-
tation at Vauclin, Martinique, seems to be .representative of this facies.

Table 23 presents data collected at that Station*

Table 25o-~ Precipitation and Rainfall Distribution in the Xeropnytic
Forest Re;rionc Deciduous Subt:>'po, Volcanic Facies

Vauolin Usine Station^ (Ifertinique) Altitude, 10 meters
1932-3?

Honth Precipitation
Days of
Rain Month Precipitation

Days of
Rain

Wo = mm* ?Jo,

•January 66o33 9o33 July 141c 66 10.66
February 43cl6 7o00 August 187,16 12.66
March 32o33 60I6 September 215.83 11.66
April 54o83 5»83 October 283.00 12.00
May IIO0I6 7o50 Novembe r 329.83 14.50
June 122o83 80 83 December 82.66 10.16

Average Annual Rainfall 1669 j 78 ram.

Average Annual Number of Rainy Days 116.29

The vegetation is a rhamnaceous thicket in certain islands, such as
Saintes, whether on labradoritio dark prisraatic and zonated rocks, or on
basaltic rocks on both windward and leeward sides, such as at Morne-Chameau,
where the vegetation is an Bugenia ligus trina-Rochefortia cuneata association
having a microphilous character and marked bushy physiognomy. The floristic
composition of this association has been described (36). On other islands,
such as Dominica, ancient volcanic residues and littoral lava deposits are
occupied by xerophytic thickets on both leeward and windward sides. The
associates are species of Eugenia . Eugenia monticola (Sw.) DC, known as

"merisier" dominates along the basaltic streams on the leeward coast of
Guadeloupe between Basse Terre and Deshaies, and E. pseudopsidium , Jacq.,
E. nigroupunctata L. and Eo oonfusa DCo known as "merisier petites feuilles"
are found on the basaltic "mornes" of Ilouelmont and Grosse Montagne de

DeshaiaSo Cordia alliodora Chamo, Lonchocarpus benthamianus Pittier and
Homalium racemosum Jacq. are climax species of volcanic slopes in most of
the Caribbean islands. At Vauolin, Martinique, on the mountain slopes between
200 and 300 meters elevation a primitive xero-mesophytio relict is found
where Eugenia gyrosperma Urb.s an endemic species, dominates.
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Among the most ooinmon associations of this facies, on the andesi-
labrado rites or on the and e sites of Martinique, at Trois Ilets, Siamant,
Vauolin and Caravelle, is a Fagara miorooarpa-Myroia panioulata var. imrayana
association, with many Myrtaceous associates common to similar associations
in most of the Caribbean Islands.

Stratigraphy and Intermediate Xero-Mesophytic Facies

In the thorny aspects of the cactus scrub and the Acacia, Fagara or
Anthacanthus thickets no stratification may be seen. Even the classic dif-
ferentiation between shrubs, herbs, and lianas is generally difficult, as

certain Cacteae may be herbs or lianas and certain Agaves may be arborescent
or herbaceouso The other species might be classified as shrubs, underbrush
or small trees but definite layers do not exist. Few herbaceous plants, Gremi-
neae, Malvaceae and terrestrial Bromeliaceae are found. Two parasitic lianas,
Cu scuta araerioana Lo and Cassytha americana L. are occasionally seen, but no

epiphytes are found. Some Papil ionaoeae of genera Centra sema and Galaotia and

of the Asclepiadaceae Metastelma and Marsdenia, climb over the bushes.

In the dense thomless deciduous littoral thicket, described in Table
17, a clear distinction between herbs, under shrub, shrubs, and trees is

evidents Gray liohens adhere to the barks and the mistletoes, Phoradead ron
trinervium (Lam) Griseb=p Po mucronatum (DC) Krug & Urb., and Po randiae (^e-
llo) Britton, attach themselves to the branches of Croton, Eugenia , Pitheco-
lobium and Rand ia . Epiphytes are rare and limited to the Bromeliaceae,
Tillandsia utrioulata Lo, and a fern, Polypodium phyllitidis L.

The coastal forests of tall deciduous trees, whose associates are
listed In Table 18p are stratified, as shown in the coastal forest of Marie-
Gal ante o This forest is dominated by trees 18 to 25 meters tallj, with open
orownsj and sometimes buttressed. Tabebuia trees form 50 to 60 percent of
dominant trees, the balance being Drypetes and Hippomane . The subordinate
treeSa 12 to 18 meters tall are Ixora , Aorodiclidium , Dipholis and Fious .

The shrub layerp 8 to 12 meters tall, consists of Eugenia , Anamomis ,

ExQ sterna g Ardisia , _£imenia, Erythal is , and others. The lower shrub layer is

made up of Neurol aena lobata (L) R. Br° and Gonzalaguina hirsuta (Jaoq.)

Sohufflo Two arborescent phanerogams are prominent because of their aerial,

hanging, and normal roots. They are Fious laevigata var lentiginosa , and
Clusia rosea Lo The latter becomes fixed on the branches of Tabebuia even
at 10 to 15 meters height. Ficus laevigata var. lentiginosa is a species
typical of the Antilles. It has numerous sub-varieties, described by
Warburg. That from Marie-Gal ante may be classified as sub var. obliquiouspiB
(Warb) Urb= These subvarieties behave ecologically as different but related
species and so their taxonomio differentiation is also related to their
different ecologic behaviour. The subspecies cerasioarpa and obliquiouspis
are found in the xerophytic forests, and dwell in the sands and maritime
cliffs of Gosier, Riviere Noir and Peres at Guadeloupe, in the dry coasts
of Case<»Pilote and Precheur and in the sandy shores of Pointes des Negres
between Fort-de'-France and Schoeloher, Martinique, where it is called
"aralie-oerise" o This littoral species produces on its trunk and spreading,
often horizontal branches a mass of adventitious roots 1 to 2 centimeters
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±11 diameters, hanging vertically until they reach the soil where they curve
inward and run over the surfaceo Eiis fornix rare in xeroplr^tio fores tSj, is

characteristic of vegetation in humid zones. This is the only such species

in this forest but is rather commono

The herbaceous epiphytes include two PteridophyteSj, Psilotum nudum
Grisebo and Polypodium phyllitidis Lop on trvtnks and shrubs^ and three
phanerophytes among which two are monocots Oncidium altissimum (uaogo; Swo

(Orohidaceae) and Wittmackia lingulata Mez (Bromeliaceae)
j,
and a dicotyledonj

Peperomia conulifera Tirelo var stehleae Trelo novo, all three growing on

twigs and brancheso Peperomia develops on the crevices of trunks, buttresses,

roots and decaying stumps where organic debris and humus accumulate.

Lianas include Gouania lupuloldes (L) Urboj Hyperbaena dominguensis (IKJ)

Bentho Centrosema virginlanuiu (L) Bentho 6ind Heteropteryx purpurea (L) H«>B«Ko

var antillana Ndzo all widely distributed in the Caribbean Archipelago in
similar habitats o A herbaceous layer is found on the edges of this forest
on sandy soils including Gramineae, and two prostrate species. Euphorbia
(Chamaesyoe) prostrata Aito and 3ribulua cistoides o

It is only in this littoral forest of Marie-Galante that clear stratifi-

cation is seen in the xaropl^rtic regiono However, other littoral xerophytic
forests may possess certain scattered elements similar to those mentionedo
The limestone faoies is the most favorable to the development of herbs and
may be characterized by certain associates o In a "poirier" and "mapou"
thicket in Grande TerrOj, near Sto Anne, at between 80 and 120 meters
elevation, the following pteridophytes grows Dryopteris subtetragona (Link)

Maxon, Do dominguensis (Sprengo) Maxon, Tectaria heracleifolia (Willdo)

Underwo, Andianthum tenerum Swo, and at the base of the tree trimks or on
Miocene limestone rooks grows Polypodim aureim Lo In the thickets making
up the relicts of limestone vegetation on Morne Vent and Cadette at Vauolin,
Martinique, at between 100 and 200 meters elevation the herbaceous layer
consists of Dryopteris subtetragona (Link) Maxon, Do dentata (Forsk) Co Chro,
Tectaria incisa Cavo , Adianthum latifolium Lamo, and in the humus accumu-
lations in the buttresses, Polypodium aureum Lo and Po polypodioides (L)

Watto The limestone vegetation of most islands, such as at Grande Tarre
and Barbados has, besides these three ferns in the herbaceous layer mingled
with Gramineae of genera Faspalum and Digitaria, three other ferns i Anemia
hirta (L) Swo, Ao adiantifolia (L) Swo, and Asplenium dentaturn Lo On Desi-
rade, Marie-Galante, Sto Bartholomew, and many other small islands the
forest cover is formed by prostrate phanerophytes, including EvolvulxiS o

Stylos&nthes , Hybanthus and Euphorbia, and, more erect and in clusters, two
terrestrial orchids, Oncidium tetrapetalum Willdo and Tetramicra elegans
(Hamilto) Cogno and the following Piperaceaes Peperomia barthelenryana Ttelo
in Sto Bartholomew and Po balineorum Treio & Stehle in Guadeloupe o The

palmate palm, Coccothrinax martinicensis Becoo, is found in Guadeloupe and
Barbados, and the pinnate species^ Rhytioooos amara Becco and Aorocomia
aouleata (Jacqo) Loddo, are both found on Guadelovtpe, Dominica and Martini <->

queo

The volcanic facies contains saxiphilous terrestrial orchids,
particularly Bpidendrum ciliare Lo, in beautiful white clusters and
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E« papilionaceura Vahl«, E« nooturuum L« . Qncidium p:utt&tum L. Rchb. on St.

Bartholomew, St. Kitts, Saintes Is, , and St. Vincent, Saba, Grenade, and
Goyave, Brassavola cuoullata (L) R<, Bto and various other orchids. In
addition, the following herbaceous Piperaoeae, endemics of the Caribbean,
are presents Peperonia persucoosa CDC, at Houelmont and Monts-Cara'ibes,

Guadeloupe? P. mvrtifolia (Yahl) A. Dietr. with its var. ma.jor Trel. and
Po questeliana Stehle & Trel. on St. Bartholomew; P. dolosa Trel. on Saintes
Isoj P. Broadvmyi CDC. and P. rupertiana CDC var genuina artd var roset-
teana Stehle on Sto Vincent, Martinique

j,
Dominica, Guadeloupe and Antigua;

P. conulifera Trel<. var .
typica Trel. and P. pustulaebacca Trel. nov.

(Blaokman's rocks) on Barbados etco

The presence of plated cryptophytes, such as the lichens, Rocella
caribaea Darb. and other Usneaceae, the terrestrial mosses, Hvophiletum
maorooarpae and Barbuletijm agrariae . of the Pottiaceae, and the xerophytio
hepatica, Ricoia dussiana ; the Polyporous Ganoderiaa and Femes

.

contributes
to accentuate the xerophytic character of this forest.

Th© xero-meSophytic, (Gleason & Cook's " semi-mesophytic", and Hodge's
"semi -xerophytic") facies may be seen in nearly all the islands of the
Caribbean Archipelago. In all but the small islets these are areas which,
because of their topography, their position more to the interior, or their
higher rainfall or elevation poasess a vegetation similar to both xerophytic
and me Sophytic habitats, yet without apparently having evolved from either.

This facies may be considered as xero-mesophyti<3 . It is found not only on
limestone but also on volcanic soils, as rainfall distribution and humid
winds ar^ the predominant environmental factors. Table 24 shows the rainfall
distribution for Trinite, Martinique, a station within this facies. This is

the "milieu" of the Tabebuia pallida Miers subspec. dominioensis Urb. nov.

on the windward side of Martinique.

Table 24.- Rainfall Distribution for the Xero-mesophytic Region .

Usine du Gallon Station, Trinite. Martinique
Altitude 5 meters. 1952-57

Days of Days of

Month Precipitation Rain Month Precipitation Rain
mm. No. mm. wo.

January 97ol6 13 July 181.73 18.33

February 57o28 8o66 Augus t 229.51 20

March 29,96 6 September 195.63 18,50

April 55o86 7 October 280.96 18.66

May 179.80 13o83 November 395.83 18.33

June 133olO 15 December 112.53 14.83

Average Annual Rainfall 1949.35 Iran.

Days of Rain per Year 172.22

Caribbean Forester 344 - Vol. 6, Supplement



The "roble Colorado" of Puerto Ricc ^bebuia haemantha (Bert*) DCo,

seems to be the ecological . equivalent of Ta pallida dominicensis o This

fades is found on the mountains between Fort-de-Prance and Tivoli or La

Redoute, between 150 and 350 meters elevationo The most common species

here are* !fabebuia pallida Miers subspeco pentaphylla (Jusso) Bureau and

Schiaue and Fagara martinicensis Lamo, yellow prickle or "epineux jaune", the

latter with short thick round buttresses resembling the foot of a pachyderm
and with yellow spines covering the trunk, branches and petioles o Ihis

species is found also on the dry rocky coasts, cliffs, and calcareous and

basaltic mountains of Saintes Iso, Marie-Galante, Desiradej, Martinique,

St« Lucia, Montserrat, and Trinidad^ and in the Greater Antilles o The

numerous plant relicts where it dominates in this intermediate facies are

subject to varied edaphic conditions, often characterized by accumulation

of organic debris, on soil or between rooks o Although it sometimes is found
near the dry edge of hygrophytic forests, such as at Camp de Balata (400 to

450 meters elevation), it never penetrates the interior of humid forests*

It is fomd in the mesophytic forests of the lowland white sands of Puerto
Rico, with Mammea americana Lc and Calophyllum calaba Brittono

A forest of varied species, relatively heterogenous, with Tabebuia
and Fagara dominating, must have constituted the original climax, together
with species now found at such locations, including Cordia alliodora .

Bourreria succulenta , Laugeria resinosa , Citharexylum fruticosum o Gymnanthes
luoida, Coocoloba grandifolia ; Casearia guianensis . and the shrubs, Chiococoa
alba, Psychotria undata var^ chimieTroides (DCo), Eugenia monticola

,,
Piper

medium, Cornutia pyramidata , and lianas of the Sapindaceae (Paullinia ) and
the Convolvulaoeae ( Ipomea ) ^ The epiphytes and parasites of littoral
xerophytic forests and those of Folie Anse forest are found here, and
stratification becomes more and more irregular and indefinite

o

Reproduction

A discussion of reproduction in the xerophytic forests would not
be complete without considering fruiting, flowering, seeds and germinationo

Floweringo" Uie xerophytic forest is characterized by profuse
flowering with one to three short flowering periods each year, usually twoo
Flowering is evidently synchronized with appearance of new leaves, and the
flowers are intensely colored and emit strong, generally agreeable odors <>

Species which produce abundant flowers are Tabebuia „ Citharexylum . Fagara .

Brythalis o Flowering- takes place during the dry months or at the end of
the dry seasons

Flowering twice a year occurs in Tabebuia, Guaiacum . and Coccothri-
naxo The flowers of Tabebuia are among the largest in the xerophytic
forests o The following flowers are whites Guaiacum, CoccothrinaX c Cordia,
Bourreria . Erythalis , liomalium and Citharexylum among arborescent species,
and Metastelma , Paullina and Centrosema pubescens (Bentho) Kuntze among
the lianas o Vivid-colored flowers are very abundant, red , scarlet, coral,
pink, yellow, and blu©o
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?lhile these colors attract inseotSj the fragrance of the flovrers is a
more important factor in attracting both insects and birds« Bees visit the
following genera, attracted by the pollen having an exquisite honey perfume;
AmyriS y Chiooocoa

j,
Ixora^ Haematoxylon , Jaoquemontia , Capparis , Casearia .

^Acacia, Croton p and others » Insect pollination is typical of xerophybio
forests. This feature is less evident in mesophytic forests and of minor or
no importance in hygrophytic forests. Some of the birds instrumental in
pollination ares Orthorhynohus exilis y Eulampis .jugularis , E holosericeus ,

Bendraeoa peteohia j,
D» plumbea j Tyrannus ro stratus and Certhiola flaveola .

The yellow butterflies of genera Gallydria » Eurema, Junonia and Anartia,

.jatrophae or nocturnal Sphtagideae as the tobacco moth, potato moth, also
Erebus odorata and the sugar-cane moth-borer, Diatrea eaccharalis are also
important. Other effective insects include Pseudo-neuroptera such as the
dragon-flies, the bees, wasps, the ichneuraanfly, Xylocppa brasilianojrum and
X. aeneipennis found on Convolvulaceae, Cucurbitaceae and Bignoniaceae.

Fruiting . — As fertilization is facilitated by insects, birds and

wind, fruiting is very abundant. The fruit is frequently a dnape or a
globular pulpy berry^ as in Bourreria, Gytharexylon . Pioraena , Bipholis ,

Eugenia ^, MyrciR
fl
Erythroxylon ^ Ganella . Elaeodendron and Malpighia . ^ss

commonly it is follicular^ opening by means of tvfo valves, as in Fagara and

Pilocarpus ; a globular syncarpe as in Ficus ; or a long dehiscent capsule,
as in Tabebuia , Teooma and Doxantha ; or a more or less lomentaoeous pod as
in Erythrina , Ichthyome thi

a

„ Sophora , Acacia and Cassia.

Seeds sjid germination . °- The dissemination and germination of seeds
are facilitated by natural agents such as wind, rain and heat which are
very favorable for these processes in xerophytic forests. The seeds of
Tabebuia and Tecoma are equipped with lateral, light, merabreaious, trans-
parent white wings adhering to flat seeds carried easily by the wind. The .

large number of seeds per fruit (30~50), the abundance of fruit produced,
the wide dissemination by wind, the two fruiting periods per year, and high
germinative energy are among the factors favoring reproduction of Tabebuia .

and account for the wide distribution of this species despite the intensive
exploitation to v*iich it is subjected. Wind dissemination is provided for
by tufts of long, thin hairs in Metastelma, Ibatia, Marsd enia . Calotropis
and Asclepias of the Asclepiadaceae. The seeds of the *'cotonniers du pays",
Gossypj-gm barbadense and Cjo marie°galante are provided with an epidermis full
of filiform fibers like lorg silk.

Seeds or fruits provided with viscous glmnds or with spines as for
example Pisonia and Boerhaavia and Plumbago adhere to whatever comes near them
and may fix themselves to bird's wings. They are thus carried over large
distances. They are found on even the smallest Caribbean islands.

Another special reproduction adaptation is the covering of smooth
compressed seeds with a pulpy sweet aril, such as in certain shrubby species
of the Celastraoeae (Maytenus ) ^ in Guaiacum, and in Pithecolobium.

Maytenus elliptioa (Lam.) Kruc & Urban, known as ''bo is citron", %ois
flamand", or "cuero de sapo", is found from St. Bustatius to Grenada. It
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produces an ovate-cbcvate fruit 10 to 15 millimeters long with seeds almost
totally immersed in a violet arile Mo g;uyanensiS a Grisebo or "cafe bois"

has a drupaceous fruit containing two ovate flat seeds covered dorsally- and

over half of the ventral surface by a rose arilo Pithecollobium unguis-cati

(L.) Marto known as "griffe-chat" , "diaballe" "callier diable", crab prickle,

and cat's clawj has a spiral^ sinuate and compressed pod with flat, black,

lenticular, glossy seeds, 5 to 10 millimeters long surrounded by a pulpy,

abundant, white, sweet arilo Gmiacum officinale Lo and Go sanctum Lo

produce elliptic or ovate bi^angular seeds with a nearly straight brown or

black embryo 1 centimeter long, Oo5 centimeter wide, and completely surrounded
by an orange or reddish aril that falls off readilyo

The physiological role of this aril is probably for protecting the

seed and facilitating its germination, acting as a store of nutritive
substance during the first stages of germinationo Certainly, they serve to
prolong germinative capacity, isolating the grain from the exterior o Such
fruits and seeds are rare in hydrophytic or mountain forests, and the species
possessing them are characteristic of xerophytic fores tSo

Seed germination in this forest is generally very rapid when condi-

tions are favorable o The fruits generally mature during rainy seasons

and when temperature increases, both factors favoring germinationo If

maturity is not reached at that time, viability may be maintained through a

dormancy periodo The large quantity of seed produced by the plants of the
xerophytic forest accounts for the continued existence of this formation
despite heavy seed mortality between time of dissemination and germination,
due to unfavorable edaphio and climatic conditions <>

Evolution and Succession——^
,

The best development of the xerophytic forest type is at present
difficult to see because of regressive succession due to erosion, volcanoes,
hurricanes and earthquakes or to himan interference <> Succession toward the

true climax is rare, as paraclimax often result from the above factors

o

Subolimaxes

The xerophytic forest climax has been replaced in most islands by
degraded forest where Blaphrium simaruba dominates and shrubby species are
abundant, such as certain "ti-baumes" ( Croton ) and as are herbs and lianas
of the Malvaceae, Gramineae, and Leguminoseae

o

The Bucida buceras forest climax in Guadeloupe (Grande Terre), the
Tabebuia pallida climax at Dominica, Martinique, and Barbados and even the
Guaiacum officinale climax in Sto Bartholomew, Desirade, Bonaire, liargarita
and Coche have become a Buoida^Blaphrixjm subclimax in Guadeloupe and Puerto
Rico, a Tabebuia-Blaphri\3m subclimax in southern Martinique and Dominica
and a Guaiaoum-Blaphrium subclimax in Martinique and other islands <>

TWhere storms, wind .and Leat exert their erosive influence, diminish-
ing the fertilitj-- of the soil, Blaphrium invades littoral thickets on stony
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and dry sites. This oharaoteristio helps it to subsist in thorny associa-
tions, yet allowing Tabebuia, Buoida . and Guaiaoum to develop their seedlings
under its shade and thus working toward the re-establishment of the true
ol imax

.

Elaphriura slmairuba is absolutely independent of edaphic conditions
and constitutes, together with other species of the same environment like
Cappari

s

and Croton, the sub-climax forests in the sandy, limestone, and
volcanic faoies of most Caribbean islands. The climatic conditions and the
lack of hiamis found at present are unfavorable for growth of climax forests,

has allowed it to invade openings and become dominant in the subclimax.
Parkinsonia aouleata behaves much in ihe same way with Guilandina in the
different liiorny facies of xerophytio forests.

Paraolimaxes of Native Species

The native arborescent species have found in the natural or created
modifications of the forest cover in xerophytie sites, especially in
subolimaxes, stabilized favorable conditions for growth, and in places have
formed stands. Among them are Chrysobalanus ioaco L. forming secondary
thickets after Tabebuia forests have disappeared, Lantana involucrata L. on
sands, and Croton sp. on soils of calcareous or volcanic origin on areas
formerly occupied by xerophytie forests.

It is difficult to ascertain exactly IJie role of climatic, edaphic
or biotio factors in the development of these paraclimaxep. Thickets where
Croton dominates, represented by many endemic g for each island or related
islands, is puzzling. They are interpreted by the various botanists and

foresters in very different ways. Boergesen (s) and Paulsen (4) regarded
them as of climatic origin (C. balsamiferum Jaoq.) in the Banish Antilles.
Gleason and Cook (18) believe their development expresses pronounced aridity
intensified by this general absence of soil (The xerophytio forest of the
Ponce limestone: Croton rlgidus (Mull-Arg.) Britton, C. lucidus and C_.

discolor Willd.)

.

Some species seem to be related to edaphic conditions, such as Croton
corylifolius Lam. and typical species of xerophytie climate on andesi-
labradorites or derived sands in Martinique and basaltic slopes in Guadeloupe.
Croton thickets may also be of edapho -climatic origin, such as those of
Croton niveus Jaoq. in various islands as Margarita, I>. populifolius Lam.
in Martinique," C . asbroites Ait. in I>esirade and Grande Terre, and C. milleri
Johnston, in the low plains of Margarita, between El Valle and Punta Mosquito.
The presence of other Croton stands is related to disturbances, coppicing
power, and ability to withstand browsing, such as those of C. balsamiferum
Jacq. C. flocculosus Geisso, C. guild ingii Griseb. and C. dussii Urb.

.Paraclimaxes of Exotic Species

Among the numerous species introduced in the Lesser Antilles for
cultivation, forage or shade, some, after becoming naturadized, have become
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spontaneous, and hava taken part in regressive succession forming para-
climaxes o

Tabebuia-Hippomane and Coocoloba forests on sands where humiditj' is

high are colonized by Thespesia populnea and Terminal ia oatappa, species

of Asiatic origino In the Pisonia and Bucida thickets dominating in
calcareous slopes a paraclimax of Morinda oitrifolia Le a species of the

East Indies, Australia and the Pacific Islands, and of Poinciana regia L»,

may be seeno

Thorny species are often replaced by introduced substitution para-
types » Native Fagara and Acacia thickets have become converted in many
places to thickets of Haematoxylon or Acacias , such as A» nilotica . A»

fames iana , Ac. tortuosa . Ac sundra and J'Jeltuma .iuliflora »

In Guadeloupe and Martinique, as well as in most Caribbean islands
these paraolimaxes, of acacia and oampeche occupy a large area of coastal
forests and have acquired an aspect similar to the original thickets. Even
the cactus scrub has been invaded by introduced species, such as Fereskia
grandifolia Hawc^ Nopalea cochenillifera (L.) Salm-Dj'-cko !Eais latter

species is a pioneer of calcareous soils in Grande Terre (shores of St.

Francois and Anse-'Bertrand) and on dry powdery soil at Ste. Luce, Martinique

o

Stages Leading to Cultivation and Reforestation

Study of the successional vegetation of the different facies of

xerophytic forests may lead to the discovery of indicators of the suitabi-
lity of the soil for agriculture or forest management or of the successional
stages to come before returning to the climaxo

It is knovm that thorny stands may be replaced by campeche whose
shade provides an excellent environment for germination of mahogany and

lignum-vitae seeds o But the evolution towards a forest climax must be

preceded by the re-establishment of the lost environment and elimination of

the secondary foresto

In savannas which were formerly forested, the scattered trees or
shrubs of Srythrina , Sophora ^ Pithecolobium , Haematoxylon , "famarindus and
Glirioidia permit the development of more tolerant Gramineae under their
shade o Then shrubs and thickets may be establishedo Isolated thickets thus
established and protected will serve as a starting point for the regenera-
tion of the foresto

"Die presence of groups of mosses such as Hyophiletum microcarpua ,

Ricoiaa and Barbula is an indicator of conditions suitable for regeneration.
Thickets of Croton, Haematoxylon , Dodonaea or other related species may also
serve as key points for the first stages of natural re-establishment of the

climaxo The forester may aid nature in this succession by encouraging
natural regeneration and by assisting all favorable factors

o
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Blotio Factors

Man's influence on the xerophytio forests is manifest throughout the
Caribbean even before the time of Columbus. Ihis forest was cutfbr cultiva-
tion of manioc, yautia, and sweet potatoes, and to provide materials for
huts and canoes*

When the colonists arrived, forests were cleared for raising tobacco,
ginger, indigo, and sugar-caneo Land clearing and burning destroyed the
primitive vegetation and resulted in degenerate thickets and brush. Erosion
of humus and topsoil followedo In some places the soil is almost completely
sterile. This cutting and cultivation have taken place in all the faoies of
the xerophytio forest*

Grazing has contributed in this transformation, for domestic animals
prefer certain plants to others. For example sheep and goats do not eat
Croton and Lantana, but are fond of Aegvohila and Bourreria. Thus Croton
thickets tend to extend themselves in the sites where browsing takes place.

At present sugar-cane culture occupies a large area in most of the
Lesser Antilles. It has displaced the forest in the sandy and limestone
fAcies. Coconuts have occupied the shores since 1660 when they were
introduced to the Lesser Antilles. Cultivation is done successfully behind
the curtain of Hippomane and Coocoloba acting as windbreaks.

* At the beginning of colonization, cultivated areas only occupied a

narrow belt along the coast, but they penetrated the interior rapidly.
Certain cotton varieties adapted to the Caribbean Islands and were cultivated
by the first French colonists in the Lesser Antilles whore they settled on
St. Vincent, St. Christopher, Marie-Galante, and Desirade, and also in Haiti.
Its culture has been extended noticeably in the limestone faoies.

There is need for a sound equilibrium between forest, pastiire and
culture in the xerophytio forest region.

MESQPHYTIC FOREST

Mesophytic forests are found in the central and higher parts of
Caribbean islands having maximum elevation less than 1500 feet, in islands
with small area or without marked relief, and in the more elevated islands,
such as Dominica^ Guadeloupe and Martinique, between the upper limit of
xerophytio forest and the lower limit of humid forest. Cutting of this

forest has greatly reduced its extension, and it is only through relicts
that the study of the original mesophytic forest can be made.

Definitions, Subtypes and Faoies

The mesophytic forests of Martinique have already been described (46).

More recently, Hodge, in a brief paper on the "Vegetation of the Lesser

Caribbean Forester 350 Vol. 6, Supplement



Antilles" has described one of the aspects of this forest as " semi=xerophytic"
forest in Dominicao Later, he designated it "transitional belt or trans=
itional forest" (22), reserving the term "mesophytic" for the mountainous
forest vegetation of the interioro The island of Dominica is particularly
rainyj and the elevated forests of the interior correspond to what is here
termed "hygrophytic" forest, since the atmosphere is frequently saturatedo
Since mesophytic forest Is intermediate in character, it is limited in extento
Ihese mesophytic forests are Caribbean homologues of what Pittier calls
"selvas veraneras" (30)

o

This forest is classified among the most humid of "deciduous" forests
by Barbour under the subtype "moist deciduous" (while the term "dry deci-
duous" corresponds to the xerophytic type of this paper) o However, the term
"deciduous" and the other synonyiAS, "monsoon forests" (East Indies) ^ "trade
wind forest", and "seasonal forest" of tropical America, do not seem very
appropriate in describing this Caribbean fores to Deciduousness is only
partialc; and the action of the wind is only one of the important climatio
influences, the amount and distribution of precipitation being equally im-
portanto

The intermediate character of this forest between xerophytic and hygro-
phytic forest is not only shown in topography (between the coast and the

interior), elevation (I500rl800 feet)^ climate (1900-2700 mmo precipitation
or 70-100 inches) p and edaphic conditions (often on lateritic elay and
shales besides calcareous or volcanic soils) but also in the physiognomic
aspect of vegetationo Because of this fact the term "mesophytic forests"
is considered to be the most suitable

o

The different physiognomy found on leeward and windward sides of the

island tempt one to differentiate two subtypes, "oriental** and "occidental",
but the study of relicts shows that no true distinction exists o ^e same
species occur in both sides but in slightly different proportions so that
the direct influence of the wind is not a predominant factoro True subtypes
in this forest are a homogenous forest vfith obvious dominants and a hetero=
genous fores to These are subsequently divided into facies based upon soil

types o

Location and Extension

This type of forest is located in the most populated sections of the

Lesser AntilleSj, where land is favorable for cultivation and transportation is

easyo These conditions explain the widespread destruction of the mesophytic
foresto

From the Leeward Islands to the northernmost Lesser Antilles this

forest is found in different but similar facies o The island of Margarita,
only 67 kilometers in length and 32 kilometers in widths possesses two
peaks attaining 795 meters, between which the plains are covered with
mesophytic foresto Johnston (loco cito) in describing that island in 1909

stated that, "In general, the mountains are covered with forests from 300

meters to the summits, and in the valleys forests grow even at a lov/er

elevation" o The description he made of this forest from 400 to 500 meters
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and the species he enumerated constitute olearly a mesophytic forest, vthile

from 500 meters to the summits hygrophytic forests appear. In other islands
of the Lesser AntilleSp such as Sto Lucia and St. Kitts, the same relation-
ship is found. That is plainly seen on the maps of Dominica made by Hodge
and the writer's maps of Guadeloupe (36).

In the botanic map (Figure 3) it occupied not only the zone indi-
cating where it may be seen today in an undisturbed or degraded form but
also is found in mixture with agriculture. It occupied a large part of
the area now in sugar-cane plantations particularly on windward coasts*

Hodge (22) reports it as a transitional vegetative zone at 1000 feet
elevation. On Barbados^ only relicts of this forest are found, in Turner's
Hall and Forster !*ood«

Edaphio Conditions

While xerophytio forests develop on sand, igneous rocks and calcareous
mountains, mesophytic forests develop on lateritic or clayey soils but nearly
never on calcareous marine sediments and very rarely on volcanic soils.
Water utilization by plants in mesophytic forest is better than in the
xerophytio forest for when limter comes in contact with this soil, it does
not percolate rapidly but infiltrates slowly, remaining available for a

longer period.

Volcanic Soils

Differences in type of forest on volcanic soils are due to its physical
nature, topography or differences in precipitation and altitude.

Regardlevss of the physical characteristics of volcanic soils, their
structure is always unifomio According to Giraud (17) the average compo-
sition of the Martinique rooks is represented by andesite, as in Guadeloupe
and Saintes. He determined the composition to be as shown in Table 25.

Table 25 Average Composition of Volcanic Rocks in the Mesophytic
Forests of Martinique

Compound Compo si tion Compound Composition

Si02

/«

63,88 CaO

/o »

6.32

'ao2 OoSl NagO 3.17

A1203 18,30 K2O 1.09

FegOs 1 o97 P2O5 0.09

f'eO

MgO

4.32

2o71

H2O 0.19
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Calcareous Soils

Mesophytic forest on sedimentary soils is rare because these soils

are generally fomd at low elevations on the Caribbean islands in xerophytic
climates o Nevertheless, limestones and white sands in the interior or not
far from the coast, but protected or subject to very high precipitationj

support vestiges of mesophytic forest, as at Vauclin and S-^^eo Anne in southern
Martinique

o

The chemical analysis of a soil at Steo Anne, Caritan, Macabou and
Vauclin sustaining a beautiful "mahogany du pays''^ mesophytic forest over a •

calcareous substratum is reported in Table 26o

Table 26o— Chemical Composition of Calcareous Soils in Mesophytic
Forest Region, Martinique

Location
Composition

N ^2^5 KgO CaO

OolO O0O6 Ooll 5o2

0o25 OolO 0ol5 20o55

Ool2 O0O6 9ol8 5olO

Grand Macabou (Vauclin)

Caritan (Steo Anne)
I

Caritan (Steo Anne)
II

"Hie physical nature of this soil, which is more important from the
standpoint of vegetation, appears in Table 27o

Table 270-° Physico-chemical Coiaposition of Calcareous Soils
in Mesophytic Forest, Martinique

Coarse Sand
Location Stones Gravel Calcareous Siliceous Organic

Vauclins
Macabou 80OO 2O0OO 64o70 140 0 50 4c 80

Steo Lucei
Trois -Rivieres lo24 19o87 540 0 35 178o31 12o96

Steo Annei
Caritan 140 0 20 ' 57o20 216o70 145 0 20 19o27
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Table 27 »— Continued

Fine Sand
Location Calcareous Silioeous OrgEinic Clay Humus Kitrogen Caloium

Vauclin:
Macabou 27o60 369 o 90 346.40 2.70 1 o08 51 .60

Steo Luces
Trois-Ri-viere 50o41 69o89 4o67 111,71 10.59 0ol4 338 0 50

Ste. Aimes
Garitan 142 »48 49o68 13.88 201 oil 14.28 2.47 205.51

Lateritio Soil

s

Laterite soils are formed from lateritio decomposition end found over
labradorites in Guadeloupe;, on andesi-labradorites or sndesites in Martinique,
on other similar rooks, or on oaloareous soils from Tshose transformation they
originate.

Clays originating from decalcification are found in Barbados and
Guadeioupes but are rare in Martinique (Anse Macabou, Vauclin and Garitan at
Ste. Anne) c In the volcanic islands a red clay, known as "matari** in Guade-
loupe end ^pays de i^ocre** in Martinique, develops through- laterization of
igneous rooks. Such clays are red when iron salts dominate and yello^rish
orange when alurairiurn salts predominate.

Where slope is not too great and precipitation is abundant conditions
fs.vor laterization in mesophytic regions where deep layers of red or gray
clays 12 to 18 meters thick sometimes resembling kaolin are seeno Their
origin is certainly divers©. They are ''litho chrome** stages comparable to

the colored soils of continental tropical America and related to red

Mediterranean soils, and Brazilian "roxa** soils. Their genesis by decom-
position of igneous rocks seems to be related to the rainfall factor amd

alternating dry and wet seasonSo BlsTiche (looo oit.) reports the following
oharacters for iAie industrial plain regions \!*iere rainfall conditions are
favorsble (lo50 to 3o00 meters annually), "High clay content which makes
work in that soil difficult, weak clay-humic complex; rapid decomposition of
organic matter, pH 6-7, calcium needs varying from three to five tons. The
profiles are generally; A»Horizon, 0o60 meters, B-Horiaon Oo6 to 6 meters
and even up to 15 meters, with a B-Horizon when aluminum (yellow ochre)
accumulates sjid a sub-horizon Bg vjhen iron acovimulateB (red ochre).

Laterites are seen in most islands on slopes and mountains in
valleys «nd on plainso

Ts.blc 28 ahow^ the physical and chemical composition of some soils
in the process of laterization in mesophytic forest in Martinique.
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Table 28 .-—Physic ad and Chemioal Composition of Later! tio Soils
in Mesophytio Forest. Martinique

Coarse Sand

jjOcaxion o wu lie B Calcareous Siliceous Organic

Saint Joseph
(Riviere Blanche) 0.00 2,40 lo80 250.90 6.20

Lamentin
(Favorite Oo36 2.45 0.97 136.33 4 c 71

Marin
(Morne Mitan) 0.35 4.98 1.24 98.95 11 ,06

Fort-d e-Franc

e

(Plateau Didier) 105 o66 43.23 3.57 46.22

Sainte-Luce
(Trois aivieres) 16c57 5.35 1.71 221.53 16,00

Riviere Sale©
(Habc Laugier) l2o28 36.75 3.19 227.99

Sainte-Anne
(Propr. Caritan) 0 = 90 2.49 243.18 17c90

Table 28 Continued

Location
Fine Sand

Clay Humus Nitrogen CalciumCalcareous Siliceous Organic

Saint Joseph
(Riviere Blanche)

Lamentin
(Favorite)

Marin
(Morne Mitan)

Fort-de=Franoe
(Plateau i^idier)

Sainte-Luce
(Trois Rivieres)

|| Riviere Salee
(Hab, Laugier)

Sainte"=Anne
(Propr c Caritan)

7.50 186.00 • - 352.90 54.60 2=02 6.28

2,79 251,43 20.21 503.91 0,90 0.99 3,76

7o01 237,88 20.04 605.30 13.19 2,03 2,53

2,79 1 90.06 - 300.86 4.70 0,50 6,19

10,52 207.41 8.04 506,4 3 6,44 1,26 6,20

2ol3 224.91 12.99 441.44 14.33 1,35 5,32

22 , 98 1 77 , 35 22.23 497.19 1 5,78 2, 02 I60O8
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Edaphio Relationships with Mosophytic Forest

The analyses presented show differences in the structure of volcanic,
calcareous and lateritio soils o Nevertheless, there are certain analogies
worth mentioning, particularly in lateritic soils <, Ihese includes small
content of stones and gravel, high siliceous content in coarse and fine sand,
little organic matter, nitrogen, and humus, as compared to hygrophytic forests,
and the reduction in calcium content and a corresponding accumulation of clay
which may make up from 30 to 60 percento

The Sto Joseph region (Riviere Blanche, Rabuchon) in the mesophytio
zone, is transitional between the xerophytic forest of the Fort-de-France
shore and the hygrophytic forest in the central mountain masso This

intermediate forest type, which is common to most Caribbean islands, owes
Its existence to edaphic factors

o

Blanche reports (loo© olto) that the substratum in the xerophytic
forest "where precipitation is less than lo50 meters annually, has generally
a profile with an insignificant A-horizon (Oo2 meters) and B horizon absent.
When precipitation is more than 2 meters annually the formation of superficial
soil is possible o In the cultivated zone the organic layer is thicker and
in the humid forest zone (precipitation 4 meters) the organic layer is very
thick" o These differentiations indicate the conditions prevailing in the

three different forest types in the Caribbean islands. While the eluvial
A-horizon has a mean depth of Oo50 meters in volcanic or lateritic mesophytio
regions it is only Go 10 meters thick in the xerophytic forests of southern
Martinique

o

Percolating water passes rapidly through xerophytic soils without
modifying them, while in the case of mesophytio soils it stays in contact
with the soil longer, decomposing ito The humus content, nevertheless, is

relatively restricted because the decomposition of organic matter does not
produce a true hxjmus, as in hygrophytic fores tso The acidity is high, pH
between 408-6050 In the hxrniid forest the lateritic layer is covered by
decomposing organic matter that forms a true forest humus layer which is

very thick in heterogenous, many-storied, dense forests, but less prominent
in forests with sparse undergrowtho

Ecologically, edaphioally, and topographically intermediate soils in
progressive and continuous series between dry and humid forests are seen at
Sto Joseph and Plateau Didier at Fort-de-France o Mesophytio forest soils

on alluvial plains are found at Lamentin, on lateritic soils at Marin (Morne

Mi tan) and Sto Luceo Mesophytio soils on decalcifying clays are found at

Stco Anne and Steo Luce and on calcareous, slightly corroded soils in
Vauclin, Steo Luce and Steo Anneo The last two soils, all found south of
the Fort-de-Franoe-Lamentin-Francois line in Martiniqw, correspond to quite
different mesoptytio forest facieso A wide cultivation break (nearly half

the width of the island) has separated, for over four centuries, these

southern mesophytio forests© The homogenous mesophytio forests, with one

or two clearly dominant species on these two soils may be distinguished as

a subtype, differing from the heterogenous mesophytio forests of other soils
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Certain islands possess only tvio forest types, xerophytio and meso-

phytio. This is true in Bonaire and in Barbados, where the mesophytio

forest is not intermediate but the most extreme. These forests present,

therefore, characters analogous to the isolated stands of southern Martinique,

relatively homogeneous, and related in their floristio composition to the

physical arai chemical nature of the soil. In the largest or highest islsjods,

from St. Vincent to St. Kitts, the heterogenous, intermediate subtype is

seen in stages or in a zone at Castries heights, St. Lucia, at St. Joseph,

Martinique, at Gourbeyre, Guadeloupe, at Pointe Ronde, Bublanc, Milton, on
the Atlantic side of Dominica, and at the base and on the slopes of Mount
Misery, St. Kitts.

This interpretation of edaphio influences in mesophytic forests seems

to agree best with observations. It agrees with the interpretations of soil

specialists such as Vageler and Erhart and with the principles of such

French geologists as Laoroix (25, 26), Giraud (17), and Gignoux, and with
those of the Swiss geologist, Senn, all of whom have been interested in
petrographie formations in the Caribbean Archipelago.

Even though the forest reflects climate more than soil, the influence
of edaphic factors is no less real, and contributes to the formation of
faoies in all forest types, particularly the mesophytio forests.

Climatic Conditions

gainfall and Rainfall IHstribution

Regions wrongly considered as dry as in southern Martinique and on
the lepward coast of Dominica aal Guadeloupe, rainfall is nevertheless
sufficient to create a well -watered region but the retention of this water is

inadequate. In the so-called semi-desert of southern Martinique, there are
several mesophytic forests, such as at Riviere Pilote (Prefontaine and
Baudelle) , at Marin (Morne Gommier), at Anse d'Arlet (Plateau Larcher) and

even at Ste. Anne (Caritan) and Ste. Luce (Bois de Montravail) . These
mesophytic relicts demonstrate that tiiis forest, as well as the xerophytio
forest, formerly occupied a larger area. Though the general climate has not
changed and the microclimate only slightly, erosion has occurred as a result
of cutting, and regressive succession has gradually produced the present
situation.

Precipitation, the study of remaining forests, the progress made by
certain species in their tendency to invade aiad to recolonize soils, leading
towards the reconstruction of destroyed climax, are the indicators which
have guided the writer in an attempt to trace and describe, as far as
possible, the primitive aspect of mesophytio forests. The mesophytic forests
occupy a zone receiving 70 to 100 inches annually. Comparing maps of
Martinique shown in Figures 1, 2, aiKi 3 it can be determined that mesophytic
forests coincide with Revert' s precipitation zone receiving 2 to S meters of
rainfall annually and brings out the fact that the region now used for sugar
cane culture was once mesophytic forest* Similar relationships are found in
Guadeloupe^ Dominica, and other islands.

357 - October 1945



The following tables ahovr rainfall distribution in the different
mesophytio forest regions o The heterogenous sublype is represented in

Tables 29, 30, and 31. In Table 29 are shown the results of observations
on the windward side, at the northeast of the island bordering the pioneer
forest of the xeromesophytic section previously described. Table 30 shows

data for the same subtype between Fort-de^Franoe (xerophytio) and Balata
(hygrophytio) at the lower limit of the mesophytio forest, in the leeward
side, •'-'he data for the upper limit of the same subtype appear in Table 31 •

Table 29.-°- &&iRfall DiEtribution in Mesophytio Forests. Hetero -

genous subtype » Windward Sideo La Traoee Station (Martinique)
Altitude 250 meters, 1932-34

Month Precipitation
Days of

Month Precipitation
Days of
Rain

mm 0 Noc mm

.

No.

January 127.10 20 July 275.80 21

February 100 15 August 282.10 20
March 73c50 14 Sep tember 290. 21

April 110. 12 October 307. 20
May 221 15 November 422.50 24

June 223olO 20 December 263. 21

Total annual rainfall 2695.10 mm.
Koo of days with rain per year 224

Table 30°— Rainfall Distribution in Mesophytio Forest. Hetero -

genous Subtype ° Leeward Side° Tjvoli Station. Ecole d'Agri-
culture jMartinique.) Altitude 280 meters. 1939-1942

Days of Days of

Month Precipitation Rain Month Precipitation Rain
mm 0 Noo mm. No.

January 108, 15 July 274.70 26

February 11 August 2l3o20 29

March 85o60 12 September 278. 22

April 82o50 12 October 259.60 20

May 110 14 November 404.10 23
June 277 »80 29 December 116.10 21

Total annua 1 rainfall 2262 mm.
Wo 0 of days with rain per year 234
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Table SI Rainfall Distribution in Mesophytic Forest. Hetero-
g;enous Subtype ° Central Martinique, Sto Joseph Station.

Altitude 200 meters, 1952-37

Days of I>ays of

Month Precipitation Rain Month Precipitation Rain

•
mmo No 0 inm> No .

January 172o58 20 July 296.71 21

February- ll2o68 17 August 316.72 23

March 117.96 15 September . 322.47 22

April 147 o08 15 October 299.60 23

May 200 0 62 17 November 437.85 26

June 2l9o28 22 December 167.87 22

Total annual rainfall 2811.42 mm.
Noo of days with rain per year 243

Data for the homogeneous subtype, recorded on the southern part of the
island, are presented in Table 32. It is curious that high precipitation
occurs at such a low region and in the south, considered as the driest portion
of the island. The Riviere Pilote valley lies at the base of Hence, Morne
Caraibe and Regale heights, whose elevation is more than 300 meters, sufficient
to cause heavy condensation. This instance is very interesting in that it
proves clearly that topographic location is a powerful factor in micro-
climate. Similar examples are to be seen in other islands of the Caribbean
Archipelago and account for the presence of mesophytic formations where one
expects to find xerophytic forests.

Tabl e 32 . — Rainfall Distribution in the Mesophytic Forest. Homo>
geneous Subt^-pe. Riviere Pilote Station, Jardin d'Essais de

Prefo ntaine. Altitude' 100 meters. 1932-37.

Days of Days of
Month Precipitation Rain Month Precipitation Rain

mm. No. mm • No.

January 190.23 25 July 254.21 28
February 114.15 20 August 261 .36 26
March 84.33 18 September 281.50 26
April 72o80 18 October 349.36 26
May 200.48 22 November 406.26 28
June 233.16 26 December 212.26 27

Total annual rainfall 2680 mm.
No. of days with rain per year 290
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From the four previous tables we see that the most humid month is
always November, with more than 400 millimeters precipitation in 23 to 28
dayso The hottest month is February in Tivoli and Sto Joseph, March in La
Ti*aoee, and April in Riviere Piloteo There is no dry month in the mesophy-
tic region, since all areas receive a precipitation higher than twice the
mean temperature

o

Insolation and Evaporation •

As none of the stations in the raesophytic region report precise data
on evaporation and insolation only conclusions of certain general observa-
tions made at Guadeloupe and Martinique can be presented here.

Annual evaporation is about 36 millimeters, with extremes 30 to 42
millimeters 0 Maxima ocoxjr in Februai^, March and April and minima in
September, October and Novembero This is less than in xerophytic forest,
yet more than in the hygrophytic foresto

The nvimber of hours of sunlight presents less monthly variation than
in xerophytic forests, and is highest in February and April o The number of
hours varies from 2000 to 2200 per yearo Insolation and evaporation are not
as high in this region as to cause total defoliation of arborescent species.
The deciduous species that are found scattered here lose leaves only partial-
ly except in intensely dry years

o

Temperature

The only exact temperature data in the mesophytic forest, Martinique,
are those presented in T&bie 33

»

Table 55»-- Temperatiores in Mesophytic Foresto Jardin de la

Traoee Statioj;
,^ ^

Grq^J^prne. Martinique o Altitude 250m
1952

Month Mean Minimum Maximum Month . Mean Minimum Maximum
*C "C "C *C •c

January 25o5 21o3 29o6 July 26,9 23o5 30o2
February 25o0 20o3 29c6 Augus t 27o3 23o5 31e2
March 26 ol 21o3 30o9 September 27.4 22.9 31o9
April 27o0 23ol 30o9 October 26o6 22<,5 30o7

May 27oO 23o3 30o8 November 25o5 22oO 29.0

June 26o8 23,7 30oO December 25o3 21cO 29.6

Averages J Mean Temperature 26o3''C

Minimum Temperature 22. 3*0

Maximum Temperature 30.3*0
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Data on variations in tanperature in mesophytio forests are presented

in Curves VI, VII, and VIII, (Figure 12). A slight difference is observed

between these curves and those for xerophytic forests, while a definite

analogy is seen between variations here and in hygrophytio forests. Maximum
temperature is generally as high in mesophytio as in xerophytio forests but

miniwum temperature is always lower in the former.

Humidity

Ataaospheric humidity in the mesophytio forest region lies between
that for xerophytic forests and that for hygrophytio forests. The mean
relative humidity for the xerophytic forest is 76.66 percent, (varying from

70-b6; and for the hygrophytio is 79o90 percent, with variations between
72 and 79 percent. The mean minimum relative humidity recorded is 30 percent
at 1 PM ai^ the mean maximum at 6 AM is 90 percent.

Storms

Storms are generally very frequent in xerophytic forests, 37 per year.
In the humid forests they vary from 24 to 30 per year (Morne des Cedets)

.

in mesophytio forests an average of 30 storms occur annually. They are
most numerous in September and October, starting in May, but never occurring
from January to April. Differences are found, depending upon topography
and orientation of the region.

Atmospheric Pressure

The meaxi pressure is 760ol8= No variation by forest regions is found.

Its direct action is not importanto

Cloudiness

Cloudiness here is believed to be comparable to that of Table 12,
judging by observation in the absence of recorded data. Cloudiness is

relatea to insolation, the minima corresponding with the drier months.
Cloudy days in September, June, and November are more numerous than in
xerophjrtic forests » There are about 100 days with a completely covered
sJcy and there is practically no day with completely clear sky (cloudiness
lower than 2)

o

Wirai

Winds in mesophytio forest are fairly regular from east to west but
vary somewhat from east^northeast to east-southeast. Wind action is
important, as it increases evaporation, brings rainfall, and causes dis-
integration of the soil, reducing the coarseness of its elements sjnd

increasing the water infiltration capacity. For these reasons this forest
type has been designated "trade-wind" and "^nonsoon" . However, the writer
does not consider wind alone an essential factor, since other more important
climatic factors are involved. Even the very definition of these winds
seems to be subject to debate among metereologists. The regularity in the
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direction of the said "trade" winds is not as constant as is commonly
thought and, according to students such as the late French colonial mete-
orologist Henry Hubert, the use of the term "trade-winds" except on the

African coasts leads to misinterpretations o This designation should bo
restricted to the very regular fresh winds blowing in the Horth and North-
east and at the west margin of the anti-cyclones (comprising Madeira, the

CanarySg and the Azores) o The Caribbean winds offer irregularities in force
and direction, blowing from the east and east-southeast after travelling
over a hot sea, will not present the normal characteristics which permit them
to be classified as these sam© "trade-winds " o If there are occasionally
trade winds in the Antilles, it is certainly exceptional o Frolow, chief

of the Martinique Metereologic Service shares this viewo For the same reason
the term "monsoon" should be reserved to Asiatic or African winds.

Romer states that in mesophytic and cultivated areas "the mean wind
velooi-ty is 5 meters per second in a normal dayo It starts blowing at 6

to 7 AM, steadies in the east-northeast at about 10 AM, then there is a

tendency to turn to the usual direction at 4 PM at 9 or 10 PM it weakens
until next morningo During the dry season the wind tends to bluw from the

southeast in the morning" o Mean wind velocity is 18 kilometers per hour.

Hurricanes menace every year all sections of the Archipelago and
specially the mesophytic forests, due to their positiono Bougenot described
the effect of hurricanes on vegetation as follows: "Herbs were burned as if
by fire, trees uprooted and plantations were all lostj destruction was
complete o" The trees of the mesophytic forests always are uprooted or

brokeno On slopes, coffee plantations are destroyed,, Even many years
after hurricanes pass traces of its damage are still evidento

Aridity Index

Eo de Martonne's formula for the aridity index as applied to meso-
phytic forests on the windward section of Martinique may be expressed as

follows*

' - Ifl I 10 ° '^'^^

The limits of i here are from 52 to 75, as compared to 27 to 50 for xerophy-
tic forests

0

Hyther graph

Hythergraph III, Figure 13 was made with the coordinates recorded in
Table 34o

Caribbean Forester
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Table 34.— Coordinates of Hythergraph III. Mesophytic Forests

( Traoeej Martinique )

Month Temperature Precipitation

January 25 o5 127 olO

Pebruay 25 oO 100.

March 26 ol 73o50

April 27 oO 110,

May 27 oO 221

June 26o8 223olO

Month Temperature Precipitation
U imn.

July 26.9 275.80
August 27.3 282.10
September 27.4 290.

October 26.6 307.

November 25.5 422.50
December 25.3 263

The temperature axis is very similar to that in the xerophytic forest,

but the precipitation axis is more similar to that of the hygrophytic forest
region. The form is different from the other two because no lines in the
poligons intersecto

Precipitation Coefficient

Emberger established a precipitation coefficient presenting the

advantages of including in an indirect way the action of evaporation, as

well as temperature and precipitation in climatic synthesis;

C « _ . 100

2 [^-^] (M . m)

P " mean precipitation in millimeters
M s average of the maxima for the hottest month in "C

m B average of the minima for the coolest month in C

He found the coefficient to be 70 o6 for Perpignan and 69.5 for Nar-
bonne, thus classifying that coastal region as "temperate Mediterranean
climate". Even though it may not be completely adaptable to another climate,
it provides an interesting synthesis of climatic influences.

Applied to the xerophvtic forest type at Forte-de-France, where "m*
is 21.12, "m" is 29o66, and "p" is- 1760.3 mm. C equals 405. Applied to the
mesophytic forest i^pe with mixed anglo sperm evergreens and deciduous species
at La Tracee, where V is 20.20, "m" is 31.9, and "P" is 2695.10, then G

equals 445. In the hygrophytic, evergreen, many-storied, humid forest, the
difference is quite noticeable. At Morne des Cadets (Leeward side) the
coefficient is 635 o In the highest points in the hygrophytic forest, at
Deux-Ghoux, at the base of Pitons du Carbet, and at the lower limit of
altitudinal forests, the coefficient is 1105.

On estimating the index value for the numerous sections where climatic
records and knowledge of their vegetation are available, we think that the
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following classification of forest types according to variations in the

precipitation coefficient is approximate

.

Caribbean Xerophytic forests -Thorny subtype - C = 180 to 250
Caribbean Xerophytic forests-Deciduous subtype C = 250 to 420
Caribbean Mesophytio forests (Mixed) C - 420 to 500
Caribbean Hygrophytic forests (Evergreen) C - 500 to 1100
Caribbean Altitudinal forests (Dv/arf) C s 1100 /

Seasons

The continental homologues of the insular mesophytic forests have been
called "seasonal forests" and "spring forests", in order to indicate clearly
the influence of the seasonal cycle on this type of foresto The seasonal
cycle causes appreciable changes in the aspect of all the facies of both
subtypes o

In every Island of the Caribbean archipelago two seasons, dry and rainy,

have been differentiatedo One must recognize that, although only two seasons

are marked, there are two transitional periods, in the course of which
weather is less stable and differentiation is somewhat diffioulto The best
seasonal classifications seem to be those of Dr o , Carpentin, Chief Navy
Physician, for Guadeloupe, and of Roraer, former Metereologioal Engineer for

Martinique o

These two classifications establish four seasons which present clearly

the climatological characters of the mesophytic forests

»

Dto Carpentin offers the following divisions

lo !Ihe cool season - from December to April, divided into a

rainy period (December to January) and a dry period (February
to April)

2o A first transitional season, or stormy'- periods May and Junco

3o Stormy season - from July to October, divided into a semi-

rainy period (July and August) and a semi°stormy (September

and October)

o

4o Second transitional season, reduced to the month of Uovembero

Romer'a classification for Martinique is as follows

«

lo Cool and dry season, from January 15 to April 15 o Dry weather,
winds Bast to ENE, temperatxire varies between 16 and 30*C (60o8-

86°?) J mean temperature, 25o2*C (77o36"F); mean precipitation,
200 millimeters (7o4 inches) b Forty eight days with raino
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E. Hot and relatively dry season;, from April 15 to July 15.

Temperature, 22 to 32°Go (71 o6 to 8906**?); mean temperature,
Ze^Sa (80. 24"?)! mean precipita-tion, 410 millimeters (15.18 in.);

52 days with rainc

3o Hot and wet season, from July 15 to October 15; the stormy
period^ heavy rainsj hurricane menacei variable winds, fre-
quent, and followed by calm weather? temperature, 23 to 34 "C

(73.4-9302**?) ; mean temperature, 27''C (80.6°F)| mean precipi-
tation, 670 millimeters (24o8i in,)j- 59 days with rain.

4p Cool and rainy weather, from October 15 to January 15, trar^-
itional season leading to dry weather; temperature, 19-31 *C

(66o2-87o8*F)| mean temperature, 25o8''C (78.44°F); mean
precipitation, 465 millimeters (17.22 in.); 55 days with rain.

This latter classification gives four equally long periods and seems
most reasonable since it is in aceord with observations of the influence of

climate on vegetation. It is possible to demonstrate that the seasonal

changes in forest vegetation corresporai with this scheme. IHiring the cool

and dry season, the first and most abundant ascent of the sap starts <> It

continues vigorously during the transition or hot and dry season. Flower-
ing of deciduous species in the mesophytic forests occurs principally during
the first season and that of evergreens during the second season. The second

ascent of sap, of shorter duration, starts at the end of the third season
and continues during the last season. The flowering of species which had

not done so in the first season and of those which flower twice occurs also

during this last season. Leaf fall occurs always as is the case with xero-
phytio forests, during the cool dry season and new leaves appear during the
warm, relatively dry season. This cycle appears to be a general rule in the
mesophytic forests of all of the islands of the Caribbean Archipelago

.

Structure and Composition

As in xerophytic forests the edapho -climatic influence on the structure
and composition of mesophytic forests is of a fundamental nature » It accounts
for the formation of a humus layer axKl the availability of sufficient soluble
nutrients for the development of large trees. This influence is more notice-
able here than in xerophytic forests. Flowering is less aburKiant here and
flowers are less intensively colored j the increase in vegetative development
seeming to correspond with a decrease in formation of reproductive organs.

Structure

No thickets or bushes are found in primary mesophytic forests and even
if a limited number of spi^y species grow among the others they do not con-
tribute in giving this forest a thicket=like appearance, areJ never dominate.
It is a high forest, taller and denser than that of dry regions, but less so

than that of rainy and more elevated regions. It has more woody or suffrutes-
cent undergrowth than dry forests and fair stratification and epiphytiam.
The marked alternating seasons previously described result in partial falling
of leaves and concentric growth layers in the wood.
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Root System aod Buttresses

In mesophytic forest, trees have generally deep, strong roots,
particularly in loose soil. The regularity of depth of roots in the sub-
soil is a marked difference from the root systems of dry forests. The
superficial roots are found in very well drained soils but are not ex-
tensive. There are no buttresses or root swellings. Inga, Ar^dira, and

Cedrela, the most common trees of mesophytic forests, have roots grouped
at the base, resembling elephant' s feet. In rooky and sandy soil suffering
from intense erosion fluted roots may appear. In the intermediate xero-
mesophytic forests uniform swellings are found at the soil level, as in
Simaruba and Amomis . Such trees have a strong deep taproot. Clusia, and
Ficus and epiphytes found in mesophytic forest possess aerial roots.

Trunk and Branches

Trunks are straight, poweriul, and olean-boled as in Swietenia and
Simaruba , which are commonly without branches to 12 to 15 meters. Some
boles are short and thick, with the principal branches ramifying rapidly
and profusely, and are covered with dense foliage, as in Inga and Lonoho-
oarpus » Some mature trees are 90 feet tall and more than one meter in
diameter. Others are small, not more than 25 to 35 feet in height, such
as Daphnopsis o

The genera mentioned above are not only the most common but those
which dominate in consociations. The form of the trunks and branches of
these trees create the aspect of this forest, it is possible therefore to

designate the various facies of the homogenous type as Amomis or Swietenia
forestp Galophyllum forest, forests of Inga , Simaruba , or -Paphnopsis and of

the heterogenous subtype, the And i ra-Lo noho carpus forest.

The bark of the trees is most commonly smooth, gray, grayish yihite,

or reddish gray, or it sometimes falls off in thin, scaly plates as is true
with Amomis oaryophyllata (Jacqo) Kirug and Urb. This species has some
superficial swellings appearing on the trunk. In Daphnopsis caribaea Griseb.
the bark is fibrous and detaches in strips used for making ropes. In
Simaruba amara Aubl . the bark contains a bitter substance similar to quassin,
and in Galophyllum antillanum Britton it contains an oleoresino Mammea
emericana Lo secretes a gumresin known as 'Snami" resin.

Crowns are broad and extend horizontally or slightly obliquely. The
branches bearing the flowers, located on the periphery of the crown are
often glabrous, or pubescent with a grayish or reddish tomentum, but vez^r

rarsly hairy or spiny. The only laticiferous species found in mesophytic
forests ares Ficus urbaniana Warb., F. crassinervia &esfo, Clusia rosea
Jaoqog and F. laevigata Vahl var. lentiginosa (Vahl) Urb. subvar. cerasi-
carpa (Warbo) Stehle «Sc Quentin and subvar. crassipetiolata (Warb) Stehle &
Quentin which are light-demanding, rapid -growing, probably second growth
species.

J
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Tfood Structure

The structure quality of wDod is the same in mesophytic forests

as in xerophytie forests, including density, heat conductivity, elasticity
and resistance

o

The elasticity and resistance have been calculated by Lallemand by
comparison with Quercus robur Lo (taken as unity) using ssanples one
centimeter squs^re and 20 centimeters long, and placing the load at the

center. The rupture load of the oak sample used for comparison was 32

kilograms o Elasticity was determined by the deflection of the sample during
rupture 0 Table 35 shows the density (water = l), elastici-ty and resistance
thus obtained, classified according to forest types.

Table 35 — Comparison of the Mechanical Properties of Woods
in Mangrove, Xerophytie^ and Mesophytic Forests .

Scientific Name Gommon Name Density Elasticity Resistance

I. Mangrove

Co no carpus erecta L. mangle gris 1.056 1.173 1.431
Hibiscus tilie.oeus L.

II o Xerophytie

Amyris elemifera Willd.
Erythroxylum ovaturn Cav
Eugenia pseudopsid ium

Jasq.

1 cap:

Urbc

Coocoloba diversifolia
J acqo

Fagara flava (Vahl)

Krug & Urb.
Fag&ra martinicensis Lam.

C6ccoloba uvifera (L»)

•Jasqo

Eugenia axillaris (Sw.

)

Willd

o

Aegiphlla martinicensis
Jaoq^

Cordia alliodcra ^ham.
Exostema sanota®°luoiae

(Kentish) Britten
Hippomane manoinella L.

Pisonia subcordata L.
Hura crepitans L.

Myrcia splendens BC.

bois flot 0.401 0 .842 0o525

bois chandelle 1 .165 0.947 2.259
bois vinette 1.140 0.674 1.712
goyavier-bois 1.290 1.367 2.840

bois gligli 1.111 1.157 1.156

bois rouge 1 .102 1 ,315 1.743

noyer 0.988 1,052 2o025

lepineux jaune 0.895 1 .111 1.000
raisinier bord- 0.890 2,105 0.778
de mer

merisier 0c850 1,578 1.119

bois cabrit 0.730 0,947 0.963

bois de rose 0.700 1.157 0.960
bois tabao 0o675 0o738 1 .056

mancenillier 0.651 Oo736 0,653
mapou gris 0.552 1,157 0.836
sablier 0.506 0.709 0.609
bresillette 0.504 1 .526 1.853
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Table 35 . — Continued

Scientific Nain« Common Name Density Elasticity Resistance

IIlMesophytij

Amomis caryophyllata
(Jacqo) Krug & Urb.

Aoscis murioata (L»)

Willd.
Sideroxylon foetidissimum

Hymenaea courbaril L,

Hymenaeay. coitrbg' r 11 L. '

MHiPinea azaericana i»«

^uaauma nlinifolia Laia.

Im^a vera "Willd

»

Galophyllum antillanxam

Britton
Genipa americana L.

Simarixba maara Aubl.
Cpdrela odorata L

.

Saplyidus sapiridaria L.

bois d'Inde 1.320 1.211 1-812

teiKlre V 1 o235 1 .368 2 .653
on il 1 ouic

aoonat 1 .164 1 .509 1 .515

courbaril rouge 1.117 1.105 2,312
courbaril jaune 1.107 1.105 2„312
abriootier pays 0.990 1 .000 0.790
bois d'ome 0.837 1.105 1.837
pois doux 0.769 1,947 1.078
galba 0.750 0.947 1.278

genipa 0.730 3.263 0.962
bois blanc 0o715 1.052 1.375
abajou rouge 0.596 1.053 0.867
savonnette 0.515 0.875 1.712
montagne

Part I of Table 35 shows two of the cocnnon species in mangrove forests,
one wi.th high density, from a primary type and the other only 40 percent as
strong, from a secondary association.

Part II shows the mechanical properties of the 16 most common species
in xerophytic forests whose properties may be easily compsired. They are
classified in order of decreasing density. The highest elasticity is that
of Goocolobis uvifera (L.) Jacq. (2.105) whose density, nevertheless, is

only 0o890. Part III shows the 12 most common mesophytio species. It

appears that, as a general rule, a higher density is shown as compared to
previous types, since 5 out of 13 have densities greater than unity and two

are between 0o8 and 1.0. Elasticity is generally higher in the mesophytio
than in xerophytio forest. Similarly, resistance of woods of mesophytio
forests is higher.

The density of certain particularly interesting woods of mesophytio
forest trees do not appear in this table, but some indication of their

• mechanical properties appear in Table 36. Table 36 shows that most of the
.common species found in mesophytio forests have a density from 0.7 to 0.8.

Coloration

Table 36 describes the color of wood of nine dominant species of
mesophytio forests, and the differentiation between sapwood and heartwood.
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Seven oxit of 9 are red (irtiitish rose to reddish brown). In general,

mesophytic forest woods are less diversely colored than those of xerophytic

forests. They are fine, easily polished red woods.

Table 36. — Density said Mechanical Properties of Woods
of Mesophytic Forest Trees

Density Mechanical PropertiesScientific Name

Myrcia leptoclada SC.

Margaritaria nobilis L.

f. var. antillana
(Mule. Argo) Stehle

Loncho carpus latifolius
(Willdo) H.B.Ko

Swietenia mahagpni
Jacq.

Vitex divarioata Sw.

Native Names

guepois, guaya- 0o90
bacon

bois mille brai^ 0.87
ches, bois diable,

higuillo, gongle
hout, roehout.

savo nette=rivie re, 0.78
savonette grandes-
feuilles, savonet-

te grand bois,
savonette rouge,
palo hediondo,
forte Ventura.

mahogany, coDba, 0.77
acajou de Saint
fitomingue

bois a agoutis 0=75
bois lizard,
higuerillo,
pendulo bianco

light brown, yellowish
or reddish, very dense,
very hard, close-grained,
very elastic and very
resistant.

whitish rose, satiiQr,

heavy, dense, high
shrinkage, elastic^
resistant.

reddish white, medium
heavy, and medium hard,

medium shrinkage, very
fissile, elastic, very
resistant to bending
and rupture o

reddishj veined heart,
mottled, fine, close
grain, lighter sapwood,

darkens on exposure to

air, medivnn heavy,
medium hard, shrinkage
slight, fissilcp very
elastic, takes good

polish, very resistant^

reddish, turns brownish
black in water; gray,
hard, sapwood occupying
1/4 or 1/5 of total
wood; brownish heart-
wood; compact, elongated
fibers, bitter, re-
sistant to decay, hard,
elastic, resistant,
homogeneous, takes good
polish.
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Table 36."- Continued

Scientific Name Native Names Density Mechanical Properties

Andira .lamaicensis
(Wright) Urb.

Phoebe elongata (Vahl

)

Nees

Pithecolobium .japunba

<L,) Urb.

Inga laurina (Sw.

)

Willd,

angel in, angel in- 0o73
palmiste, ange-
lin a grappes,
angel in grand

-

bois, angel in-
tree, mooa,
bastard mahogany,
cabbage bark,
angel in-rivi ere,
bois -olive, an-
gel in-olive.

bois-Chypre, Oo70
cyp, laurier-
Chypre

.

fougere, batard Oo70
de foug^re, bois

ciceiron, tamarin
batard , tainarin

bois, acacia de
S aint-Domingue

pois doux O068
blano, guama,
sweet pea,
pomshook

red or sometimes yello>
wish, long straight
fibers, very fissile,
medium hard, medium
dense, resistant and
semi-elastic.

brownish yellow, veined,
silky J with numerous
small compact spots;

fissile, hard, medium
shrinkage, very
resistant, elastic,

light reddish or rose,
with purple or violet
rays, elongated
fibers, medium hard,
elastic, altered by
humidity.

dark gray, hard, very
fissile, shrinkage
slight, few rays, not
resistant to compression,

elastic.

Anatomic Structure

Macroscopic examination indicates that the anatomic structure of
mesophytio forest tree woods varies widely with the species. The form and

distribution of vessels and the relative amount of heartwood and sapvfood

also varies. Among the most typical is the structure of Cedrela , Swietenia ,

Vitex and Andira » Cedrela mexioana Roem, from Guadeloupes has the
following characteristics! sspwood thin, reddish white color, very soft;

heartwood reddish, porous, homogenous, very often silky, fine, straight
fibers; thick vessels containing, a brown resin, medullary rays numerous;
when dry, wood has an agreeable cedar odor; wood light, soft, shrinkage
slight, fissile, not much resistance to compression, easy to work, and

not attacked by insects due to its bitterness.
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Macro soopic examination of Swietenia mahagoni indicates thats

(a) In cross section - gro'jrth rings very marked, indicated by a

difference in coloration^, due to thickness of fibro -vascular

bundlesg numerous isolated or grouped in radiallys regular-

ly distributed. Parenchyma in occasional barads or strips, thinj

medullary rays numerous, rectilinear, compact

«

(b) In tangential section - growbh rings in unequally distributed
vessels which are large, two to four-tenths of a millimeter,
reddish, with abundant resin deposits. Parenchyma scarce, often
invisible. Medullary rays thin, very small and very numerous,
barely visible to the naked eye.

(o) In radial section - growbh rings sharply indicated by vessels.

Vessels appearii^ more rectilinear than in tangential section.

Parenchyma invisible <> Medullary rays three to four tenths of

a millimeter, elongated radially, giving this section a brilliant
aspecto

The wood of Vitex divaricata Sv7» is decay resistant and very resistant
to rupture » Fibers are compact, hard, and wDod is very dense. Sapwood
constitutes a more or less "tiiiok layer, varying with age of specimen. In a

healthy normal specimen examined (45 cm. diameter) the sapwood was 12 centi-
meters thick. Heartwood pale gray even when recently sawn, turns grayer in
the air, and dark and even completely black in water.. Takes good polish.
Good for making shingles » Resistant to bending, to shock and compression
and does not swell <>

Aiylira .iamaioensis (Wright) Urban is a very connnon species in meso-
phytic forests which justifies its French name "Angel in-palmiste" because
of its similarity in structure to palm. Bark is gray or reddish, spineless,
or sometimes covered with small spines. Heartwood is reddish, arsi sapwood
white. In the heartv»ood, oonoentrio layers of parallel fibers of alter-
nating red and rose color are seen in cross section. While the sapwood is

often attacked by wood°eating insects, the heartwood is resistant, dense,
hard and elastic, fibrous, and easy to work and polish.

It is evident, therefore, that broad structural variations exist in
the woods of mesophytic forest trees, some similar to xerophytio trees, dense,
with small compact vessels, fibrous, and marked grovrbh rings, while others
look more like hygrophytic forest tree wood.

Forest Physiognomy and Leaf Morphology

The physiognomy of mesophytic forests and the morphology of the
leaves offer a homogeneity which contrasts sharply with the diversity of
xerophytic forests. ??hile the latter exhibits varied physiognomic aspects
from the thorny bush to tall forests, the virgin mesophytic forest is always
tall and deciduousness is only partial. Mesophyll leaves are dominant.
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Physiognomio Aspeot of Mesophytio Forests

This forest is partially deciduous, or semi-evergreen, although
the writer believes that the latter nam© must be rejected because it is

confusing, since it can be applied to angiosperm as well as gynmosperm
forests

o

IVro physiognomic aspects are clearly distinguished in this forest,
corresponding to two forest sub-types s the homogenous forest, having dominant
species, and the heterogenous or mixed foresto B6th subtypes exist in most
of the more important islands of the Caribbean Archipelago

o

The Homogenous Subtype

o

°- This subtype contains some species which are
definitely dominant over other vegetation, due to their abxmdance as well as
to their greater sizeo It is pauci-speoific, one to four species being
dominanto Depending on the nature of the soil, drainage, amount of rainfall,
topography^ and physiologic drought, the dominant species may be* Simaruba
amara Aublo, Calophyllum antillanum Britton^ Inga vera Willdo . Inga laurina
(Swo) Willdo, Daphnopsis carlbaea Grisebo or Amomis caryophyllata (Jacqo)
Krug & Urbo Its aspect is that of a high forest, with much foliage, straight
boles, with diameters as great as one to two meters in Cedrela and Mammeao
The tallest trees sometimes reach 35 to 40 meters in heighto On the other
hand, Amomis is never higher than 14 to 18 meters, even in the tallest
forest where it dominates, as at Riviere-Pilote (Martinique) and at Vieux-
Fort (Guadeloupe) o This homogenous forest does not form pure stands but
the dominance of certain species is clearly evident, with a small proportion
of ntnaerous other species some of which are typically xerophytic, such as

Tabebuia, Elaghrium, Homalium and Fagara and others belonging to hygro-
phytic forest and finally, even Clusia rosea (L) Jaoq©, a species of the

Pterocarpus foresto However, none of these accompanying species are widely
representedo The dominant species impart a homogenous aspect to this forest
quite different from that of xerophytic forest or from the heterogenous
subtj'-pe or from humid forests

o

The Heterogenous Subtype o°° This very mixed forest forms a belt between the litters^

forest and the interior forest, and is similar to both types in physiognomy and
compositiono Even though there are sometimes dominants such as Andira and
Lonchocarpus , their representation is not enough to impart a homogenous aspect

o

Boles of all sizes are observed, crown form varies, and deciduousnoss is partialo

In this subtype the less heterogenous "gallery forests" found along ^

the rivers where certain species preferring humidity predominate can be

distinguished from the essentially mixed aspect of the "transitional forest"

»

This latter aspect exists in most islands o It constitutes the "transitional

zone" in Dominica (22) containing Rhyticooos amara Becco and on the slopes

and mountains of Martinique and Guadeloupeo It is the forest described by

Johnston in Margarita at 200 to 400 meters elevation, with Bursera „

Brunfelsia p and Capparis on one side and Hymenaea , Clusia , and Inga on the
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other, with the following palnis on boths -^oroconla sclorocarpa Martc,

Oreodoxa (Roystonoa) and Baotris faloata Johns tc

Other equivalents are: "mesophytio forest" in Puerto Rico, (18)

heterogenous vegetation with Elaphrium , Clusia p Amomis , Mainmea. and Calophyl»

lunio On the continent it is represented by Pittier's "selvas veraneras"
specially those in the western side, with Cordia . Yitex ^ Hymenaea , A^^dirij ,

such palias as Oreodoxa and Thrinax and other species found also on the
Caribbean islands

o

Seasonal Aspect, Deciduousness and Flov/ering

Th9 alternating seasons previously described create different seasonal
aspects in the mesophytic forests as in the xerophytic forests o Total
deciduousness is exceptional and lasts only a short' timeo It is seen in
Cedrelfc o Swietenia and Hymenaea but the shedding of all leaves occurs only
during excessively dry periods and only on the drier sites o Partial decidu-
ousness seems to be the ruleo Leaves are replaced at the same time as they
are shed so there is practically no interruption^ and the deciduous aspect
is not seeno

While most xerophytic species flower from January to May, flowering
in mesophytic forest starts from May to Julyo Certain mesophytic species

,

such as Mammea and Andira, flower twice during the year, first from May to
June and then from November to February o Some species j such as Daphnopsis o

flower the year roxmd with no interruptiono On the contrary j, some species
have a brief flowering periods such as Hymenaea and the Myrtaceaeo The

flowering period for the former lasts 10 to 15 days in June or July.r and
the indehiscent brown pods hang from the branches for nearly a yearo

Table 37.— Flowering Periods for ^ommon Species in
Mesophytic Forest

Scientific Name Native Names Flowering Period

Cedrela mexioana Roemo acajou rougej, acajou
amer, acajou senti,
acajou a meuble, cedar,
red cedar.

May-June

Simaruba amara Aubl. bois blanOj acajou
blanOs marub*.

May- June-July

Hymsnaea courbaril L. courbaril, courbaril
Jaune, courbaril rouge
algarrobo, west indian
locust.

June- July
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Table 37 o— Continued

Scientific Name Native Names Flowering Period

Amomis oaryophyllata (Jacqo)
Krug & Urbc

bois d'lnde, malagueta,
ausu, bay-rxom tree,
wild cinnamon

0

June-July

Calophyllum antillanum Britton galba, galba odorant,
calaba, maria, palo
de maria

June-July

Inpa laurina (Swo) Willd. pois, do^IX blanc, pois-
douse, guama, pomshock,
sweat-pea

March-April

Inga vera Will do pois doux gris, pois
doiox poilu, guaba

August-September
October

Sapindus saponaria Lo

forma inaequalis (DC)Randeko
s avonet te-montagne

,

savonier, bois
mausseux, savonettier,
jabuncillo, soap-berry,
soap treeo

January-February

Mammea americana Lo abricotier-pays, mamey,
mammee-apple o

May-June and
November-December

Andira iamaicensis (Wright)
Urbo

angelin^ bois-olive,
bastard mahogany,
cabbage bark

May-June and
De0ember-January-
Februaiy

Leaf Morphology and Size

Distinctive characters of leaf morphology in mesophytic forest are

the nearly complete absence of spiny or very pubescent species, less

coriaceous and less elastic appearance of the leaves, their darker color,

and absence of extremely microphilous or macrophilous leaf types

o

Leaves are green, glabrous or nearly so, sometimes pubescent but rare-

ly setaceous nor covered with long protective hairs* Leaves of light de-

manding species such as Githarexylum turn yellowish or reddish before fallingo

Essential oils, alkaloids or resin products possessing special properties are

found in numerous mesophytic species such as Clusifi . Cedrela . Simaruba, and

Sapindus o

Of the four aspects of dry forests, only the open littoral forest can

be compared to this intermediate forest as far as leaf types is concerned^

The mioro-mesophyll character observed in the former is marked here and
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becomes clearly mesophyll in simple leaves and meso-nacrophyll in compound
leaves o Compound pinnate leaves are more abundant, giving a denser foliage
aspect to mesophytic forests » Table 38 shovrs the leaf types for the most
common species in mesophytic foresta of the Caribbean area, and Table 39

those of the species in a typical mesophytic forest of Martinique

o

Table 58o-° Leaf Types of Common Species in Mesophytic Forests

Number of Form and Size of
Species Leaf lype Leaflets Leaves Leaflets

Cedrela mexicana Roemo pinnate 10 » 16 macrophyll
elliptic

micro-mesophyll
ovate-elliptic

Simaruba amara Aubl. pinnate 6-14 macrophyll
oblong-
elliptic

mi er0-me s ophy 1

1

oblong-lanceo-
late

Hymenaea courbaril Lc pinnate meso-
macrophyll
ovate-
suborbi-
cular

micro-meso-
phyll, oblong-
ovate

Amomis caryophyllata
(Jacqo) Krug & Urb,

simple micro-
mesophyll
oblong
elliptic

Calophyllxm antillanum simple
Britton

Inga laurina (Swo) Willdo pinnate 2-4

micro-
mesophyll
oblong=
elliptic

macrophyll
elliptic

micro-meso-
phyll,, e3J-ip'

tic-oblong

Inga vera Viiilldt pinnate 6-10 macrophyll
elliptic

micro-meso-
phyll,
elliptic

Sapindus saponaria Lo

forma inaequalis (DCe)
Radlko

pinnate 8-10 macrophyll
elliptic

micro-meso°
phyllj oblong-
lanceolate
falcate

Maranea americana Lc simple mesophyll
elliptic
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Table 38 » ~ Continued

Number of Form and Size of
Species Leaf Type Leaflets Leaves Leaflets

Andira .iamaioensis

(Wright) Urbo
pinna te 7->18 macrophyll

elliptic
mi cro-me sophyl

1

elliptio-lan-
ceolate

Lonohocarpus latifolius pinnate
(Willdo) HoBoKo

Daphnopsis caribaea simple
Grisebo

4=8 macrophyll
elliptic

mioro-meso-
phyii
oblongue

micro-mesophyll
elliptic

Table 59c— Leaf Types found in the Mesophytic Forest
at Sto Luce (Martinique)

Scientific Uame

Simaruba amara Aublo

Native Names Dominance Leaf Types

oois blano Z5% macrophyll p oblong
elliptioi 6-14 leaf-

lets

Inga laurina (Swo)Willdo pois doux blanc macrophyllj, elliptioi
2«=4 leaflets

0

Bugenia monticola DCo

and spo plo affo

Neotandra patens (Swo)

Ocotea martinicensis Mez

Amomls cariophyllata
(Jacqo) Krug & Urbo

Byrsonima spicata (Cavo)

DCo

petites feuilles, 5%
bois Creoles

laurier grandes ^%
feuilleSj, laurier
Isabelle

laurier bord-de- 2%
mer

bois d'Inde 2%

bois tan 2%

microphyll, elliptic,
simple

mesophyllj, elliptic
to ovate p simpleo

macrophyll s 1-3-5
oblong to ovate leaf-
lets

mesophyll, obovate,
simple

micro-mesophyll
oblong-elliptic, simple

micro-mesophyll

J

elliptiOx, lanceolate,
simpleo

Tabebuia pallida Miers o

subspeco pentaphylla poirier blano
(Jusso) Bureau et Sohumo
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Table 39,— Continued

Scientific Name Native Names Doninance Leaf Types

Eugenia lambertiana DCo merisier- jaune communal
merisier petites in groups
feuilles

ndcrophyll, ovate
simple

Eugenia floribunda West cooo-oarette

Blaphrium simaruba (L«)

Rose

Fagara caribaea (Lamo)

rare
scattered

gommier rouge scattered

lepineux blanc very rare
scattered

microphyll, lanceo-
late, simple

mesophyllr 6-18
leaflets, ovate-
oblong

mesophyll» 12-14
leaflets, elliptic

Ficus laevigata Yahl

.

var lentiginosa (Vahlo)

Urbo

Acacia muricata(L) Willdo

figuier maudit, very rare
aralie scattered

tendre a cailloux very rare
scattered

micro-mesophyll
ovate-elliptic
simple

mesophyll, 20-32
leaflets oblong

Calliandra tergemina Benth> bois patate,
miretteo

communal
in group
(West)

micro-mesophyllj
bipinnate, 2-4

leaflets, ovate

Lonchocarpus Benthamianus
Pittier

savonnette scattered mesophyll, 6-8
leaflets, ovate

Lonchocarpus latifoliusinocarpus iat3

filld.) HoB.Kc

Inga vera^ Willd.

savonnette
riviere

pois dovDc

gris

very
common
(near
river)

scattered

maerophyll
4-8 leaflets,

elliptic

maerophyll, 6-10

leaflets, elliptic

Mammea americana Lo abricotier rare mesophyll, elliptiCj
simple

Cedrela mexicana Roem.

Hymenaea courbaril L.

acajou rouge

courbaril

vejry rare
scattered

scattered

maerophyll, 10-16
leaflets, ovate-
elliptic

meso-macrophyll
2 leafle ts oblong-
ovate o
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Table 39.— Continued

Scientific Name Native Names Dominance Leaf lypes

Phoebe elongate (Vahl)Nees

Ficus urbaniana Warb,

laurier-chypre, widely
oyp. distributed

figuier blano, rare
figuier grandes (jiear river)
feuilles.

Daphnopsis caribaea Griseb mahot-piment communal,
in groups

Swietenia mahagoni Jacq,

Swietenia macrophylla
King

Ceiba pentandra (L.

)

Gaertno var. caribaea(DC)
Bakhuizen

Misonia laevigata (L.) DCo

Casuarina equisetifolia
Forst

mahogany-pays rare
mahogany- scattered
petites-feuilles

Hondviras maho-
gany

fromager

cre-orl,
bois cendre,

filao

poles on
5 ha.

mesophyll, elliptic
to ovate, simple

macrophyll,
obovate to elliptic
simple

micro-mesophyll
oblong, simple

macrophyll, 4-10
leaflets, ovate or
ovate lanceolate

macrophyll, 1-10
leaflets ovate.

scattered macrophyll, palmate
(near 5-7 leaflets oblong
river)

scattered micro-mesophyll
very rare oblong to elliptic

subponta- microphyll, needles
rieous

Aniba bracteata (Nees)

Mez

Protium attenuatum (Rose)

Urban

Sapium caribaeum Urbo

bois jaune

gommier,
bois I'encens

Tapura antillana Gleason bois-cotes

bois-la-glue

rare, meso-macrophyll,
scattered oblanoeolate to

elliptic, simple

very rare macrophyll, 3-7

leaflets elliptic

very rare mesophyll, obovate,
simple

scattered mesophyll, elliptic,
(near simple
river)
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Table 39.— Gontinued

Scientific Naine Native Names Dominance Leaf Types

Chyiaarris cymosa Jacq<

varo genuina Urb.
bois-riviere very rare

(river)
raacrophyllj ovate
or elliptic,
simple

.

Sterculia caribaea
He Bro et Benno

Cecropia peltata L.

mahot-cochon

bois canon

Jajabosa vulg;aris DC, pommier rose

very com-
mon
(river)

scattered

cormnunal

(naturalized)

macrophyllp 1-5

lobes, or simple

macrophyll

5

palmate, suborbi-
ouler

.

mi 0ro -me so phy1

1

ell ip tic -1 anceol ate
sijnple

Both Tables 38 and 39 show that pinnate leaves are more numerous than
simple leaves and that the macrophyll type is also most common. Leaflets
are numerousj varying from 2 to 18 in each leaf » They are generally entire
and simple"

A Typical Mesophytic Forest s

Montravail Forest at Sto Luce, Martinique

This forest, which was once private, became a public forest in 1924

o

Its area is approximately 80 hectares, elevation 120 -fco 200 meters, and it
is located in the so°called dry region in Southern Martinique on soil derived
from volcanic parent rocks. It is on a 40 percent slope, exposed to the
wast wiad but sheltered by the Debat Morne in the east and the Desraarinieres
Morne in the Northeast o Trees here have very straight boles reaching 35

meters in height and 1 meter in diameter <> Deciduous species (Tabebuia,
Swietenia , and Cedrela ) are rare and total shedding of leaves is seen only
during excessively dry periods. This forest was intensely exploited in 1942
aoi 1943o A selective cutting is contemplated for 1944 in order to improve
the remaining stand (See Figo 14)

c

Table 39 shows the composition of this forest. Simaruba forms 25
percent and Inga more than 33 percent of the forest <> These, plus the other
first six species of Table 39 comprise most of the stand. Several other
species are observed but are rare and scattered. Some of these are communal

(Eugenia , Calliandra , Daphnopsis ) but the groups they form are few.

Among the species found scattered in Montravail forest one finds a
few xerophytis specieSj ind.icated also in Table 39, below first horizontal
broken line. Other mesophytic species appear in the third part in Table 39.
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Some hygrophytic species are also fo\indo These are the 8 species listed
from Aniba braoteata (Nees) Mez to Jambosa vulgaris DC. Aniba. Protium.
Tapura and Chymarris are found in the center of the fores to They are the
least sciophilous of hygrophytic species, and due to their adaptation to

drier and more sunny places than humid forests, their original habitat, they
serve in regenerating degraded hygrophytic forests and even its extension
into mesophytic fores tso

Sterculia and Sapium are less shade tolerant, but demand moist soils <,

They are, therefore^ found preferably along river margins, on alluvial sands
or on heavy and impermeable soils o Cecropia is foxind in openings where humus
accumulates after cutting and is scattered here and there in the foresto

This particularly interesting forest may be classified because of
the 25 percent dominance of Simaruba under the homogenous subtype but con-
tains also in smaller proportions, most of the species of the heterogenous
subtype (those mentioned in part 3 of Table 39)

o

Dominant Species in the Homogenous Forest

Rie differentiation between the homogenous and heterogenous subtypes
in mesophytic forests lies essentially in the representation of species, and
in their degree of dominance o The most homogenous mesophytic forests
studied in Martinique are those of Prefontaine at Riviere-Pilote on lateritic
soil, with Daphnopsis-Calophyllum ; Baudelle at Riviere Pilote on volcanic
but not laterized soil, with Inga-Simaruba ; and that of Plateau Laroher,

Anse d'Arlet on calcareous soil, with Amomis caryophyllata (Jacqo) Krug &
Urbo The composition of these forests, is as followsi

^ lo Daphnopsis Calophyllum forest at Prefontaine. This forest, con-
taining hectares, is on a Zb percent slope and exposed to wind
in the easto Trees average 10 meters in height and Oo80 meters

in diameter o Its composition is as shown in Table 40 o The

largest trees are Calophyllum and Inga which have buttresses and

reach 25 meters in height, with an abundant, dense, evergreen foliage

Table 40o-~ Composition of the Daphnopsis -Calophyllum
Forest of Prefontaine (Southern Martiniquel^

Scientific Name Representation

%
Daphnopsis caribaea Grisebo 45

Calophyllum antillanum Britton 15

In^a. laurina (Swo) Willdo 15

Eugenia spo plo 5

Simaruba amara Aublo 5

Nectandra and Ocotea 2

Miconia spo plo 1

Numerous other species 10
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2. Ing-.a forest at Baadelle. This forest comprises 7 hectares. The

mean height of its trees is apprcxiaately 20 meters and they aver-

age 0»30 meters in disiiaeter. Trees of some species reach 30 meters

in height arxi 1 meter in diameter. There are almost no deciduous

species. The composition is as shown in Table 41.

Table 41.— Composition of the Insa Forest at Baudelle
(Southern Martiniqu

Scientific Wame Representation

Inga laurina (Sw.) Willd. 20

Simaruba amara Aubl

»

15

Ocotea and Nectardra 15

Qaphnopsis caribaea Griseb. 5

In^:a vera Willd

,

3

Cordia spo pi. 2

Various scattered species 40

3o Amomis forest at Anses d'Arlet arsi Vieux-Fort o- Sometimes Amomi

s

forms pure dense stands, from 10 to 15 meters in average height.

These are very homogenous » They are generally located on pure
or lenticular calcareous soils. Amomis makes up generally from
50 to 100 percent of the stand and the common species fouiKi are:
Simaruba ; In^a, Daphnopsis , the Myrtaceae and Lsuraceae previously
mentioned, aai sometimes Gornutia pyrajnidata Lo and various smaller
species, such as Ghiococca .

Floristic Composition and Stratigraphy

Dominant Families

The species in mesophytic forests belong to diverse families.
Leguminous species, especially Papilionaceae and Mimoseae, are prominent,
represented by Lonchoearpus , Andira , Hymene-ea , Calliandra . and Inga . The
same pinnately-compoui'xi , paripinnate, aisi pinnate leaf types are found in
the representatives of other arborescent families such as Meliaceae (Cedre -

la , Smetenia ) , Simarubaceae (Simaruba) arsi Sapindaceae (Sapindus ) . Among
the species with simple, entire leaves, the most common are of the Clusiaceae
(Mammea , Calophyllum and Glusia ) ^ the Moraceae (Ficus) Lauraceae (Phoebe ,

Nectandra and Ocotea ) all of mesophyll size, and the Myrtaceae (Amomi

s

and
Sugenia j of the micro -mesophyll siae*

Facies in the Homogeneous Subtypes

The distinction of different facies by edaphic characters, permits
the recognition of certain selectivity among plant groups, in relation to

structure, age, aoi degradation of the soil» In the Lesser French Antilles
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it is possible to recognize a volcanic faoies with Simaruba . a clay facias

( Ingja SI
and Daphnopsis-Galophyllum) ^ and a calcareous facies (Amomis-Cornutia )

all having a somewhat different and variable floristio compositiono

Facies on Volcanic Soil with Simaruba

This faoies is foui^d in Montravail Forest, Martiniqueo The common
species appear in Table 39 o Simaruba amara Aublo represents 25 percent of
the total stando The parent rock is volcanic and its composition is similar

to the andesite described by Giraud and presented in Table 25« Erosion
has resulted in a soil with a high proportion of fine and coarse sand but
poor in calciumo Red mercuric outcrops appear in certain basins but
generally in the forest a humus layer covers sandy and clayish elements

o

The undergrowth present beneath the dominant Simaruba trees forms

four different stratas understory layer, lianas, herbaceous layer and epi-
phytes o Iheir constituents appear in Table 42a

Table 42o" Floristic Composition and Stratigraphy of the
Mesophytic forest at Montravail Wood. Martiniqueo

Stratum Scientific Name Native Names

(l) Understory Qdontonema nitidum ( Jaoqo)Kxintze

Cordia martini oensis Ro& So

Palioourea orocea (Swo) Ro & So

Mimosa oeratonia Lo

Piper medium Jaoqo

Cophaelis Swartzii DCo

bois genou, bois indien
mahot noir
bois de I'encre
croc-chien
malimbe, queue a rat
ipeoah batard, graines
bleues

(2) Liana Heteropteris platyptera DCo

var martinicensis
_
(Ndzo )Macbr o

L&siascis divaricata (L. )Hitchc,

Batocydia unguis (L«) Marto
Paullinia Plumierii (Triana)
Plancho
Securidaca diversifolia (L«)

Blake

ailes a ravet
calumet-bois
griffe-chatte
liane-persil

liane bleue

(3) Herbaceous Folygala paniculata Lo

forma leucoptera Blake

Althernanthera sessilis (L«

)

Ro Br

o

Desmodium triflorum (Swo) DCo

Gayodes orispum (L.)

Sida oarpinifolia Lo^*
varo Hoohreutineri Stehle

Blechnum pyramidatum (Lam.) Urbo

Dicliptera martinicensis ( Jaoqo)
Jus So

aster fragile

magloire

petit trefle
guimauvo
balais dix-heures

herbe genou
petite violette
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l^ble 42.— Continued

Stratian Scientific Name native Names

(3) Herbaceous
(Cont .

)

(4) Epiphytes

Scutellaria purpurascens Sw.

Pharus latifolius L.

Olyra latifolia L=

Oplismenus hirtellus (L.) Beauv.
forma foliaceous (Spengo )comb.nov.

Scleria latifolia Sw.

Adianthum tetraphyllum H. & B.

Spiranthes quinquelobata (Poir.)
Urb.

Spiranthes apiculata Lindl.
Ponthieva petiolata Lindl

.

Prescottia olig;antha (Sw.) Lindl.

Liparis elata Lindl.

Epidendrum ciliare L.

var<. cuspidatuia (Lodd.) Lindl.
Epidendrum difforme Jacq.

Polys tachya minuta (Aubl . )Britton

Polypodium astrolepis Liebm.
Polypodium lycopodioides L.
Polypodium piloselloides L.

Polypodium .jubaeforiae Kaulf.
Octoblepharum albidum Hedw,
Pilotrichum crypheoides Schimp.

Soulier zombi
collant
calumet

herbe a barbe
herbe couteau,
herbe coupante
capillaire
petite Orchidee

petite Orchidee
Orchidee

^
Orchidee, queue a

rat
petite Orchidee

orchi dee

orchidee, roi de

I'arbre
orchidee, I'envers
male
fougere couresse
fougere couresse
fougere couresse
petite fougere
mousse blanoho
mousse verte

Within this Simaruba forest are numerous differences in soil compo-
sition, soil drainage, presence of volcanic parent rock or of hunus, and
microclimatic variations such as insolation, relative humidity, and
penetration of the water down to the lower strata and to the soil cover.

Ihese variations serve to explain the presence of certain xerophj^bic

species such as laimosa oeratonia L. and Piper medium Jacq. and shade-loving
species such as terrestrial orchids and cortical epiphytes belonging to
genera Spiranthes . Ponthieva, Prescottia . Liparis . Epidendrum , and Polys ta-
chya , and Cephaelis swarzii DC, Polypodium .jubaeforme Kaulf.. and
Pilotriohum crypheoides Schimp » The last three species, growing upon the
bark of larger trees (Simaruba and other species) have been collected only
from the center of this forest, in very shaded, humid places similar to

hygrophytic environmento Tnis remnant ^f mesophytic fores t, nevertheless , is

located in southern Martinique, where the environment is generally xerophy-
tic

«
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Even though stratification is not complex and strata are disconti-
nuous and not dense, the presence of orchids, ferns and epiphytic mosses,
grasses with large leaves, and small htuniferous orchids are characters which
distinguish this mesophytic forest from xerophytic forests It is different
from the himiid shady forests in that stratification in the latter is much
better developed, and there is a high specific and generic heterogeneity,
and epiphytes are common on trees and shrubs of all sizes and even on herbs
and petioles, covering all with a dense green layer

o

Clay Faoies with Inga and Daphnopsis-Calophyllum

High forests of Inga sometimes develop on clays of varied origin,
composition and coloration in the Caribbean islands » These trees have rotmd
crowns, and dense foliageo Sometimes a Daphnopsis-Calophyllum association
is formed, with shorter trees and less foliageo Iheir dominants are indi^

oated in Tables 40 and 41o Stratification is similar to the previous facies

and the same species are found in the understories o The difference between
the two facies lies essentially in the absence here of the species requiring
humid, shady conditions, particularly Cephaelis . Prescottia, Pilotriohum o

and Polypodium .jubaeforme Kaulf o Certain species such as Scleria, Palicourea
Gonzalaguina o Smilax and Lasiascis are more prominent here in the understory,
forming dense masses and sometimes spinyo Among the mosses found upon the

bark of Inga and other large trees are Calymperes richardii CoMo and
Maoromitrium spo as well as a terrestrial moss foxind also in the preceding
faciesg Isopterygiijm tenerum (Swo) Mitto

Although the Ingas found in the forests of Prefontaine and Baudelle
make up only 15 to 25 percent of the istand, their hemispheric crowns give

the forest a dense, homogenous aspecto

Facies on Calcareous Soil, with Amomis

Amomis caryophyllata (Jacqo) Krug & Urbo may form pure or nearly pure
standso It develops most rapidly and in association in the humous oalcare^

ous facies sheltered from the winds o In this forest its ascending branches

form an angle of 45 degrees with the trunk giving it an aspect similar to

that of European PotluIus » This narrow type of crown permits trees to grow
very close o This aspect, however, is not fomd in isolated trees or groups

exposed to the windo In s tands the trees reach 25 to 28 meters in height^

but the mean height is 15 to 20 meters o Diameters are always small,

generally not over Oo80 metero

On lenticular clays, which include volcanic tuff, as found in southern

Martinique and at Pointe de Vieux-Fort, Guadeloupe, this species does not

occur in pure stands but in homogenous communities with Cornutia o The "bois

coral" Cornutia pyramidata Lo is a shorter, co->dominant species o

Among the common species on calcareous soil aret Brixnfelsia fallax

Duchassoo Picramnia pentandra Swe, Malpighia glabra Lo , Chiococca alba Lo and

at lower altitudes certain species of xerophytic forests are also found

such as Krugiodendron, Forestiera , and Eugenia o
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The understory varies with the region, with erosion and dissolution
of certain' mineral elements, and also with elevation^ precipitation, and

insolationo The less shade-loving species of the subordinate, herbaceous

and liana layers presented in Table 42 are found also here, but epiphytes

are rarec

Facies on Clayey 3 Humous Conglomerate Soil

3

Yifith Cedrela-Chlorophora

In Barbados several relicts of primitive forests exist, which upon
careful study are found to be mesophytico The facies is related to the soil,

which is a dark gray-, clayey, humiferous sando These remnants are found
in Turner's Hall Wood and to a lesser extent in Forster Hall^ Hardy (20)

states correctly that Turner's Hall "IVood "is the most typical representative

of the mesophytic forest association** and that due to topographyj htmidity,

soil and exposure it differs considerably from other tropical forests o Ttie

difference between this forest, containing only 20 to 25 tree species, and
the heterogenous hygrophytic forests of the French Antilles containing
approximately 200 species, or with the tropical rain forests of Dominica,

which according to Hardy contain at least 176. tree specieSy is indeed greato

But Hardy apparently never visited the Simaruba „ Inga . Paphnopsis°Calophyllum s

Amomis or Cedrela forests of southern Martinique which resemble those of

Barbados in physiognomy and even in composition, and s tratigraphyo Ihey

all are very different from humid forests

o

The writer visited Turner's Hall Vfood in 1937 and found the 17 species
mentioned by Hardy and some others which were not included in his list^ and
certain herbaceous species and shrubs = Lack of time did not permit the

determination of the percentage composition of each species

0

Ihis forest is found between 250 and 350 meters above sea-level and
is about half a mile in length and about 300 yards in widtho It is on the

island's most ancient geologic formation, dating from the Lower and Middle
Eocene presenting abrupt topographic features, contrasting with the undu=
lated round bluffs of the rest of the island's Pleistocene reef-limestones
or coral rocks o The soil is composed of oceanic gray sediments traversed
by greenish or rose-colored clays with abundant red or brown ferruginous
nodules produced by decalcificationo An abundant permeable and well^drained
humus layer covers the soilo Average annual rainfall during the dry season
is 16o35 inches while in the rainy season it is approximately 44o95 inches 0

Humidity is rather low, and strong, saline, northeast winds sweep the

island nearly throughout the yearo

Seasonal variations mentioned for other facies of the mesophytic
forests are also found hereo During the dry season when the writer observed
it, the following trees in Turner's Hall V/ood were partially out of leaf«
Hymenaea courbaril L« , Ceiba pentandra Gaertn, Lonchooarpus benthamianus
Pittier, and Elaphrium simaruba Lo Roseo The following had thin crown and
are probably evergreeni Dipholis salioifolia (L) AoDCo, Sapium hippomane
GoFoWo Meyer and Hernandia sonora Lo The largest trees do not exceed SO

feet in height nor 3 feet in diameter o Table 43 shows the layers formed

by the most common species

o
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Table 43.

—

Composition arid Stratigraphy of Turner's Hall Wood. Barbados

Layer Scientific Name Native Names

1 . Dominant trees (Higher
than 35 feet)

2 . Dominated trees (l8 to

35 feet)

3. Shrubs (6 to 18 feet)

4. Herbaceous Shrubs (6

to 18 feet)

5. Herbs

Gedrela mexicana Roem.
Chlorophora tinctoria (L.)

Gaud

Hymenaea courbaril L o

Lonohocarpus benthainianus

Pittier
Hernandia sonora L.

Elaphrium siinaruba (L ») Rose
Geiba pentandra Gaertn.
var. caribaea (DC)Bakhaisen
Hura crepitans L

.

Gecropia peltata L.

Sapium hippomane G.F.W.

Meyer
Dipholis salioifolia (L.)

A. DC.

Aiphanes minima Burs.
Roystonea repia (H.B.K.)
Gook

Fapara caribaea (Lam.)

Krug & Urb.
Gordia glabra L.

Citharexylum spinosmn L.

Cocooloba grandifolia
Jacqo

Piper Mac Intoshii Trel

.

noVo spec
Piper Eggersii C.DC.
Schoepfia Schreberi Gmeli n
Ardisia huinilis Vahl
Cestrum latifolium Lam.

Faramea occidental is L.

Ao Richo

Clusia Pluckenettii Urb.

Odontonema nitidum (Jacq.)

Kuntze
Psychotria urKlata Jacq.

Wedelia calycina L. Cl

.

Rich

Adianthum latifolium Lata.

Pityrogramma oalomelana
(Link) Maxon

West Indian Cedar
Fustic

Locust tree
Spanish ash

Jack-in-a-box
Birch gum
Silk cotton tree

Sandbox tree
Trumpet tree

Poison tree or
Milktree
Bully tree

Macaw palm
Cabbage palm

White Hercules or
Harkis
Clammy cherry
Fiddle wood
Leather-Coat tree

Elder bush

Rock bush
01 ax tree

Wild jasmine
Wild coffee

Balsam tree

Wild coffee
Daisy-like

Maiden-hair fern
Golden Fern
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Table 43. — Continued

Layer Scientific Name Native i^^ames

Salvia occidental is Sw.

Anthurium VTilldenoisli

Kunth

Blue salvia
Anthurium

6. Lianas Securidaca diversifolia
CLO Blake

Batocydia unguis (L»)

itart =

Lasiascis divaricata (L.)

Hitchc

.

Stipaatophyllon oiliatum
(Lajno) A» Juss.

Blue flowers

Cat' s claw

Cane-grass

7o Epiphytes WittEiackia linculata (L#)

Mez
Polypodium phyllitidisL.
Polypodiuin piloselloldes

L,

Wild pine

Creeping-fern
Creeping-fern

This forest is essentially homogeneousj pauci-specific, and similar
to the facies observed in southern Martinique. Hardy (20) states that the
undergrowbh is not as luxuriant and varied as that of other tropical forests
due probably to the nature of the soilj low hunus content and low atmosphe-
ric humidity. These are the typical differences separating mesophytic from
humid forests. He also states that epiphytes like ^illandsi^ spo and

epiphytic ferns and orchids are never observed in B9.rbados and the only
undergrowth he mentions for Turner's Hall is Qdontonema ( Thyrjs.acantJiUg )

.

Pig^r, Psyohotria , and Faramea . Lianas were considered absent by himC
The lianas and epiphytes in Table 43, nevertheless, were collected there.
Bpiphytism ajxl lianas are indeed limited but they are not absent.

Other mesophytic remnants are found in Barbados but generally in
different edaphic substrata, such as calcareous cliffs whose crevices are
filled with humus, or on very old coral cliffs. Their formation is somewhat
different from Turner's Hall, and is generally less forest-like.

In a recent Paper "Provisional list of trees and shrubs of the Lesser
Antilles" Beard gives a list of approximately half of the tree and shrub
species known to the Lesser Antilles, from Aziguilla to Grenada. He points
out that, "Barbados is not shown at all, ovdng to the almost total des-
truction of the native tree flora". Hardy states that "In very few places
only are the relicts of the ancient forest of Barbados to be seen at
present. The best impression of their botanical characteristics is furnished
by Turner's Hall Wood." The writer shares this opinion and believes that
even though the characteristics of the original forests cannot be
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re-established with absolute oertaini^, study of reliots do provide much
information of value. The writer has studied the island and early documents
and Golleotions from Ligon 1657 & Hughes (l750) up to Symbolae Antillanae
(Urban) . This has provided information as to which are the endemic species
and their geographic affinities. (Caribbean Forester, 5:2j48-67, January,
1944). It is believed that there were originally three native forest
types in Barbados:

1« Mangrove, occuring on saline coastal swamps, now found only in
Greame Hall Estate and margins of the Careenage River, but which must have
occupied the estuaries of rivers in the south and west and on low shores.

Zo Xerophytic forests, with diverse facies on sands, calcareous,

arai volcanic sediments from the volcanoes of the southern Caribbean chain,
with Goccolobis , Tabebuia, etc.

3c Mesophytic forests, with facies on marine sediments (Scotland
District) arKl on calcareous cliffs of which only limited and degraded
relicts now exist. The composition of Turner's Hall Wood does not show
the original, typical vegetation of that section of the island. It lacks,
undoubtedly, certain other tree species now not present. It is curious that
fustic, (Ohlorophora tinctoria (L.) Gaud.) is abundant there while it has
completely disappeared since the end of the 19th century from similar
forests of the French Lesser Antilles vrtiere it occurred abundantly. This is

the fate of valuable species vrfiere forest protection is negligeable, and

serTes to explain why certain interesting species have disappeared. On the
other hand, other less demanding, rapid growing species have invaded the
degraded forest of Turner's Hall Wood and Montravail Wood, Martinique.
The Elaphrium siaaruba (L.) Rose, Geiba pentandra (L«) Gaertn.. Hura crepitans
L» and Gecropia peltata L. are among them.

The Facies of the Heterogenous. Mixed Subtype

There are tiwo facies in the heterogenous subtype in the French
Antilles, the riparian woodland or gallery forest and the transitional
forest.

Riparian woodland or gallery forests, with Lonchocarpus-Calliandra

o

—
This facies corresponds to i/farming' s "galeriewald" , called "foret riveraine"
by Swiss botanists, and "selvas de galeria" by Pittier and Ls tin-American
foresters. In the Lesser Antilles the forest is not as common as in South
America» In Brazil, the Guianas, and Paraguay it is found along rivers,

penetrating even to steppes or savannas. In southern Martinique it is found
throughout river courses and even in plains and on dry shores on Grande
Terre and on the leev/ard side of St. Lucia arid Dominica. The presence
nearby, throughout its range, of hygrophytic forest first, then other meso-
phytic, xerophytic and finally mangrove forests, modifies its composition,
but the coimnon factor of nearness to the river gives it a definite physiogno-
my. The river sediments create an excellent site for the establishment of

a foresto It is found along even torrential rivers, such as Lezarde, Capote,
Lorrain, Macouba, in Martinique; Plaines, Guadeloupe; Pegoria, Castle Bruce,
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Roseau, Layon, Coulibaut in Dominica j Buckley's Ravine, Wingfield River
and Godwin Ghaut in Sto KittSo Evidently the general flora and endemism
of each of the islands dictates the composition of the facieso The most
salient character of this facies is the presence of long, high lianas
reaching almost to the tree topSp a development resulting from the prevail-
ing hxmiid atmosphere

o

In Martinique an examination of the forests bordering the rivers
that flow into the southern coasts at Trois Ilets, Riviere Pilote, Case

Pilote, etCo discloses a Lonchocarpus sericeus-Calliandra latifolia associ-
ationo liable 44 shows the various strata observed in such a riparian forest
in Martinique o

Table 44c-— Composition c and Stratigraphy of Gallery Forest Facies
at Riviere de la Pagerie, Trois-Ilets, lAartiniqueo

Stratxjm Scientific Name Native Names

lo Arborescent
species

Lonchocarpus serioeus KoBoKo
Calliandra latifolia Grisebo
Lonchocarpus domingensis (Perso^.
Cordia glabra Lo

Savonnette riviere
Poix-doux-riviere
Savonette-bois
Ti-bonbon

Cordia sulcata DC

Acacia Vfestiana DC

Genipa americana Lo

Erythrina glauca Willdo
Ocotea cernua Mez
Ficus laevigata Vahl var,

tiginosa (Vahl) Urbo
len-

Mahot riviere
Amourette riviere
Genipa
Bois immortel
Laurier
Figuier maudit

2o Undergrowth Piper dilatattoi LoCo Richo
Aegyphila martinicensi^ Jacqo

Cestrum alternifolium (Jacqo

)

OoEo Schultz
Cordia cylindrostachya Ro & P,

Miconia striata Cogno
Mimosa asperata Lo

Miconia oinnamomifolia Triana
Myrcia berberis Po DCo

Malimbe
Bois cabri
Galant de nuit

Mahot noir
Cre-cre
Amourette riviere
Cre-ore riviere
Bois-ti-feuilles

3 o Lianas Dalbergia monetaria Lofo
Heteropteryx platyptera DCo varo

martinicensis (Ndzo) Maobro
Tetrapteris citrifolia (Swo) Pers
StigmatOphyllxAm convolvulifolixjm

(Cavo) Ao JusSo
Faullinia pinnata Lo

Cissampelos Pariera Lo

Lianas a barriques

Aile a ravet
Liane mibi
Liane mibi

Bonbon les filles
Liane molle, liane
amere

Trichostigma ootandrum (Lo) Vifalto Liane murette
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Table 44o— Continued

Stratum Scientific Name Native Names

4o Herbaceous
layer

5o Epiphytes

Centrosenia Flumieri Bentho
Entada ssandens Bentho
Muour).a urens (L« ) DC o

Stizolobium pruritum (Wight) Piper

Desmodium axillare DGo

Justioia peotoralis Jaoqo

Filea microphylla (L « ) Liebm

o

Pilea nianmulariaefolia (Swo) Weddo
Tradescantia elonp;ata GoFo¥/o Meyer
'IVadascantia c^enioulata Jacqo
varo pi losa novo

Callisia repens L,

Fitsairirda angustifolia (Swo)

Phrap^nites oomniunis Trino

Bragrostis hypnoides (Larao) BoSoPo
Axonopus compressus (Swo) Beauvo
Dryopteris patens (Swo) Kuntze
DryopterLs subtetrap:ona (Link)

Maxon
Tectaria heraoleifolia (V/illdo)

Under --Wo

Adiantum la ti folium Lamo

Tectori a inoisa Cavo

Psilotum nudum (Swo) Grisebo
PaltoniuHi, lanceolatum (L.) Preslo
Pol^iTpodium polypodioides (Lo )

Watt
Polypodixjm aureum Lo

Folypodium pectinatum Lo

Onoidiutn cebclleta (Jaoqo) Swo

Oncidi'um f^uttatum (Le) Rohbo fo

Peperomia conulifera Trelo

Pois-pois riviere
Liane oua-oua
Yeux bourrique
Pois-gratter

Cousin trefle
riviere

Herbe a charpentier
Petite teign©
Petite teigne ronde
Herbe grasse riviere

Herbe grasse poilue
Petite herbe grasse
Citronnelle riviere
Roseau
Herbe a ohapeau
Herbe gazon
Fotigere

Fougere

Fougere

Cheveu de Venus

Barbe a I'arbre
Barbe a I'arbre
Fougere courante

Grande fougere
Grande fougere
Orchidee
Orchidee
Malimbe

Transitional forests o-- The largest islands of the archipelago, such

as Guadeloupe
J,
Dominica, Sto Lucia, Itertinique, and Sto Vincent have a

transitional mesophytic forest occuring between the xerophytic and the

hygrophytic forests o Its altitude is generally between 600 and 1300 feet

above sea level o It is similar in some aspects to the riparian facias and

to a lesser extent to the homogenous facieso

This facies is greener than xerophytic fores tso Tree species are

more numerous „ both evergreens and deciduous, and stratification although
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diffuse and not absolutely clears is evident o It differs from hygrophytic
forests in having a less humid atmosphere^ a more rocky and less humous soil,

paucity of bryophytic vegetation, reduction in. cortical epiphytism and total
absence of epiphilism or membranous ferns, and differences in the form of
buttresses o The presence of certain palms

j, Rhyticoccos amara (Jacqo) Becco
in Dominica and Martinique ^ Euterpe oleracea in Trinidad, Bactris falcata
Johns to in Margarita and Aiphanes minima

^^

Burns in Barbados is a peculiarity
of this facieso

In northern and central Martinique this transitional forest is of
scattered occurrence o The most remarkable examples are at Grande Riviere,
two or three kilometers away from the river and at the foot of Chaine des

Pitons, at an elevation bet^Areen 600 and 1050 feeto Th.e composition of this

forest appears in T&ble 45o It may well be classified as an Andira-
Lonchooarpus associationo

Table 45o-" Composition and Stratigraphy of Transitional Forest o

Bois de Varvotteo Ceron and Grand Riviere „ Martinique o

Layer Scientific Ivame Native Name

lo Tree layer

2o Understory
tree layer

Andira .jamaioensis (Wright) Urbo
Lonohocarpus latifolius (Willdo)
H oB o K c.

H^rmenaea courbaril Lo

Ormosia dasysarpa Jacks

o

Drypetes Dussii Krug et Urbo
Linociera caribaea ( Jacqo) Knoblo
Ceiba pentandra (Lo) Gaertno varo

caribaea (DC o ) Bakhuizen
Ficus crassinervia Desfo
Calophyliuia antillanum Britton
Brythroxylum squamatum Vahl
Ruysohia Glusiaefolia Jacqo

Rhytiooccos amara (Jacqo )BeoOo

Exostema caribaeum (Jacqo) Retz
Palicourea crooea. DC o

Phyllanthus mimosoides ho

Piper Kottirbanura Trelo

Pothomorphe Dussii Trel

o

Solanrjon
^^

triste Jacqo
Chiocooca alba (Lo) Hitcho

Angelin ou Bois olive
Savonnott© grand bois

Courbaril
Angelin palmiste
Bois moussara
Bois de far

Froraager

Figuier maudit
Galba
Bois piquette
Bois jos©
Cooo-nain

Quinquina pi ton
Bois cabri
Batard de fougere
Queue de rat
Bois anisette
Bois oaca
Jasmin'='bois

J,
liane

cainca

3o Liana layer Mucuna altissima DCo

Agiphilophiuiri panlculatum HoBoKo
Tanaeoium crucigerum Seemo
Faullinla vespertilio Lo

Gonsalaguina hirsuta Schumo

Ceil bourriqu©
Lian© a canot
Liane a barriques
Lian© persil
Lian© foufou
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!feble 45 «— Continued

Layer Scientific Name Native Name

StiCTiatophvllum puberum Juss. Liana ravet
Anthurium ,scandens Lo Liane siguine
•Lasiascis sloanei (Griseb.) Hitohc. Calumet-bois
Lasiascis divaricata (L.) Hitcho. Calumet-bois

4o Herbaceous Pharus lektifolius L« Collant
layer Ichnanthua pallens (Sw«) Munro Avoir batard

Callisia repens L. Petite herbe grasse
Episcia melittiflora Mart. Herbe a miel
Pilea semi-dentata (Juss.) Wedd. Ortie bois
Peperomia Broadwayi Co DC. Queue de lezard
Asplenium formosum Willd-t Fougere
Adiantum tenerum Sw. Gheveu de Venus
Adiantum frap^ile Sw. CJheveu de Venus
Dryopteris subtetragona (Link) Fougere

Maxon
Pteris Krandifolia Le Fougere
Blechnum unilaterale Sw» Fougere
Asplenium crista tvmi Lamo Fougere

5o Epiphytic Peperomia oonulifera Trel* var. Queue de lezard
layer Stehleao Trelo

Peperomia conulifera Trel. var. Queue de lezard
acutifolia Trel.

Peperomia palpebrata Trel. Queue de lezard
Peperomia rotundifolia Kunth var. Queue de lezard

nummularifolia (Kunth) Stehle
Peperomia trifolia Dictr* Queue de lezard
Tillandsia utriculata L. Ananas bois
Tillandsia reourvata L. Ananas bois
Guzmania lin^ulata Mez Ananas bois
Epidendrum difforme Jaoq. Orohidee, roi de

I'arbre
Epidendrum ramosum Jaoq. Orohidee, roi de

I'arbre
Onoidium tetrapetalum Willd. Orohidee, roi de

1 'arbre

Leucobryum antillanum Hampe Mousse blanche
Octoblepharum albidxam (L. ) Hedw. Mousse blanche

As one approaches the humid forest in this transition belt, diversity
of epiphytic flora increases.. Only those epiphytes typical of mesophytio
fores te appear in Table 45o The various Piperaceae of genus Peperomia .

Broraeliaceae, and Orchidaceae mentioned are not found in hygrophytio forests.
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Varied insular aspoots of the Caribbean mesophytic forost.— In these
descriptions of the mesophytio forests the writer has considered only the

environmental conditions and stratigraphy observed in the French islands he

knows well, and certain British West Indian islands* Since these islands

are the highest and largest of them all and also ecologically the richest,

diverse facies studied are more numerous there than in the smaller islands

o

Ihe mesophytic forests present many different insular aspects in the

northern and southern islands of the Caribbean regionc

(Tb be concluded in a future issue)
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Figo 1 is the folded map at the end of this number*
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Fig. 3- Vegetation Diatribution in Martinique. Ht Stehle .
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Fig. 10»-- Courbes des Variations de Temperatures Minima, Moyenne et Maxi-
ma en Secteur de For@t X^roph^rbique . (Variations in Minima^ Maxima and
Mean Temperatures in Xerophytic Forests) (Variaciones en la Tempera-

turas Mximas, Minimas y Medias en el Bosque Xerofitico) o

30"

29 .

28 -

27'

26

25 -

2^"

23* H

22N

21

V MMIMA

IV MOYENNE

J
1

—

Jan. Fev.

Caribbean Forester
Mars Avril

—I

—

Jutn Juii. Adut Sept. Oct. Nov. Dec.

- 406 - Vol. 6, Supplement



Sept

.

Dec.

Fig. 12.- Courbes des Variations de Temperatures Ilinima. Moyenne et Liaxiiaa, en Fo°
ret Mesophytique» (.Variations in Haxima, iJiniraa and Mean Temperatures in llesophy-'

tic Forests) (Variaciones en las Temperaturas Maxima, Minima y media, en el Bosque
-Mesofitico )

/ Septembre

27.

T

E

M

P

E

R
A

T

U
R
E

(C)

26'

25*

Avr ii

200

PRECIPITATION
300 1400

Fig.l3- Hythe
tic Fores

rgraphe du Secteur de Fortt Mesophytique (llythergraph of the Mesophy
t) CHiterografo del Bosque Mesof£tioo)o Jardin de la Traoee (Gros MMome)

Alto 250 mo

- 407 - October 1945



I

o

O

©

CO

•rl

O
d

a

••^

5h

c3O
(D

O"H
-P

PJ W
O 0)
CO 'H
© O

c3

©
ft d
>5 rQ

•H

©

©

to

•H

CT*

O
ShO

EH

-P
to

o CO

-p
CO

©
S-i

o

o
H
-P

a,
o
CO

©

©

©

I

a
•H
Q

I

rH
•H
«H
o

rH ©
• "H

•H
fx,

I
CO

©

o
ci

o
o
•H
P
On
O
CO

©

Pi
•H
P

©
O
^3

B

©
-P

•H
cd

CO

•H

o

©

-p
<©
i-,

o
(in

5

to

"O .

S » c J3
D c ra D - u

J3 Q — w (J —
- a jr o -1-

(« m x3 »w - (9
u w w lA e

S C - O (U

I/) Z U. Ul Q O
iTi O —

< cv rO

>~. CO

a -
o a.



IITDBX TO
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FOREST -TYPES ZONES
OF THE CARIBBEAN ISLANDS
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THE CARIBBEAN FORESTER

El "Caribbean Forester", que se comenzo a publicar en julio de 1938

por el Servicio Forestal del Departamento de Agricuitura de los Estados TJni =

dos, es una revista trimestral gratuita dedicada a encauzar el me jor. aprove-
chamiento de los recursos forestales de la region del Caribe. Su proposito

es estrechar las relaciones que existen entre los cientificos interesados en

la Dasonomia y ciencias afines exponiendoles los problems confrontados, las

politicas forestales vigentes, y el trabajo realizado hacia la culminacion

de ese objetivo tecnico.

Se solicitan contribuciones de no mas de 20 pagiims escritas en maqui-
nilla. Deben ser sometidas en el lenguaje vernaculo del autor, con el titulo
o posicion que este ocupa. Es iraprescindible tambien incluir un resumen
corto del estudio efectuado. Los articulos deben dirigirse al "Director of

Tropical Forestry, Tropical Forest Experiment Station, Rio Piedras, P. R."

The Caribbean Forester, published since tJuly 1938 by the Forest Seirvice

U. S. Department of Agriculture, is a free quarterly journal devoted to the
encouragement of improved management of the forest resources of the Caribbean
region by keeping students of forestry and allied sciences in touch with the
spe.cific problems faced, the policies in effect, and the work being done
toward this end throughout the region.

Contributions of not more than 20 typewritten pages in length are
solicited. They should be submitted in the author's native tongue, and should
include the author's title or position and a short summary. Papers should be
sent to the Director of Tropical Forestry, Tropical Forest Experiment Station,
Rio Piedras, Puerto Rico.

Le "Caribbean Forester", qui a ete publie depuis Juillet 1938 par le

Service Fores tier du Departement de 1 'Agriculture des Etats-Unis, est un
journal trimestrel de distribution gratuite dedie a 1 'encouragement du
menagement rationnel des forSts de la region caraibe. Son but est entretenir
des relations scientifiques de ceux qui s ' interessent aux Sciences Forestiferes
ses probiknes et systfemes mis a Jour, avec les travaux faits pour realiser cet
objectif d 'amelioration technique.

On sollicite des collaborations de pas plus de 20 pages ecrites k
machine. Elles doivent §tre ecrites dans la langue matemelle de I'auteur en
comprennant son titre ou position professionnel et un resume de 1 'etude. Les
articles doivent §tre adresses au "Director of Tropical Forestry, Tropical
Forest Experiment Station, Rio Piedras, Puerto Rico".




