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INTRODUCTION

Plant ecology in the Caribbean has scarcely en-
tered the broad phase of general deseriptive accounts
and the stage of intensive local analysis and experi-
mental approach has not yet been reached. This is
only to be expected since there ave few ecologists
available and often the taxonomy of whole floras is
incomplete. The first step, then, is often one of
descriptive phytogeography.

A number of the Central American Republies either
possess recent floras or have been briefly covered in
ecological papers, for example those of Miranda &
Sharpe (1950), Standley (1941), Stevenson (1942)

“and Steyermark (1950). A general account of the
area may be obtained from contributions to “Plants
and Plant Science in Latin America” (Verdoorn
1945).

Of the West Indian Islands, Trinidad and Tobago
have been described by Beard (1944a, 1946) but,
geographically and botanically, they belong to the
mainland (Venezuela). The same author (1949)
covered the Lesser Antilles while the French Islands
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(Guadeloupe and dependencies) had already received
attention by Stehlé (1935-1945). Howard (1952)
has given an account of the vegetation of the Grena-
dines.

Turning to the Greater Antilles which form a unit
of closer affinities, the plant life of Cuba has re-
ceived attention from Marie-Vietorin & Leon (1942),
Leon (1946), Leon & Alain (1951), Carabia (1943,
1945a), and Seifriz (1943).

Porto Rico forms the subjeet of a complete scientific
survey to which Britton & Wilson (1923-1926) con-
tributed the flora and Gleason & Cook (1927) the
plant ecology.

Hispaniola, including Haiti and Dominican Re-
publie, appears virtually neglected except for the
short report by Holdridge (Verdoorn 1945).

Jamaica, which forms the subject of the present
has received only sporadic and localized

paper,
study. Tt is obvious that a more complete evaluation

of the vegetation of Jamaica is long over-due. The
establishment of the new University College of the
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West Indies has now added a further incentive as
well as being a centre for such studies.

In Jamaiea, as indeed in the whole of the West
Indies, there are two major aspeets to be studied:
the flora and the plant communities. Tt is under
these headings that the present study is presented.
While primarily concerned with deseribing the vege-
tation of Jamaica as such, some attempt is made to
fit the various aspects into the whole Caribbean field
by discussing the plant geographical and ecological
affinities.

The ecological aspeets arve presented on a broad
physiognomie hasis and, whilst a detailed investiga-
tion of Jamaican vegetation cannot be claimed, the
units deseribed should form a sound and well-defined
framework for future ecological studies of a more
intensive nature. Where possible, such future lines
of research have heen suggested.

Acknowledgment for information and assistance is
made to the following: Mr. I. B. Williams, Botany
Department, University College of the West Indies,
Jamaica; Mr. C. B. Lewis & Mr. G. R. Proctor of the
Institute of Jamaica; Mr. K. Vernon, Soil Survey,
Jamaica; Mr. W. J, Fowler, Meteorological Office,
Jamaica; Mr. E. M. Brown, Torestry Department,
Jamaica; Dr. L. Chubb, Geological Survey, Jamaica;
Mr. C. W. Hewitt, Dept. of Agriculture, Jamaica;
The Director of Surveys, Survey Dept., Jamaica; Dr.
Archie Carr, University of Florida (Fig. 18, 36, 37) ;
Mr. A. Packer, Kingston, Jamaica (Tig. 21, 29).
Thanks are also due to Dr. A. R. Loveless for reading
through the manuscript.

GENERAL DESCRIPTION OF JAMATCA

Lying in the tropical zone some 18 degrees north
of the equator, Jamaica forms part of the string of
Caribbean Islands stretching in an arve from Florida
to Venezuela. Tt is the largest of the British West
Indian Tslands, being 144 mi (231 km) in length
running from east to west, and some 30-40 mi (48-
64 km) wide. It has an area of 4,411 sq mi (11,740
sq km). With Cuba, Hispaniola (Haiti and the
Dominican Republie¢) and Porto Rico, Jamaica forms

[ z:.»:.‘gi;‘i'"// e e -
| GULF OF : (R M X
[ g ) ATLANTIC OCEAN

. °

MEXICO

s e

Havang, =

v %+ WBarbuda |
G, *Antigua }
LS TS

Shominica

9
DWARD IS gSUY i
§' Vincent? « MRaRmano-

Part #Grenada |
: Ar‘t_:,:(;”’n £

higo
RINIDAD

|

and the Caribbean Avea.

Fre. 1. Tropical America

G. F. AspreY & R. G, RoBgINg

Ecological Monographs
Vol. 25, No. 4

a natural group of islands known as the Greater

Antilles (Fig. 1).

The island is dominated by its mountains which
reach their maximum height of 7,402 ft. (2,256 m)
at Blue Mountain Peak. More than half of the
country is above 1,000 ft. in elevation (Fig. 2). The
greater part of this area is taken up by the central
upland plateaus at 2,000-3,000 ft., and the Blue
Mountain range in the east. In the south, the low-
lying coastal fringe inecludes broad, flat, alluvial
plains,
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F16. 2. Topographical regions of Jamaica. The Blue
Mountain Range in the enst reaches a height of 7,402 ft.

History axp LaxD SETTLEMENT

Four hundred years of European oceupation have
wrought a tremendous change in the vegetation. For-
ests now only occur in the wet limestone country of the
interior, the higher elevations of the Blue Mountains
in the east, the dry limestone hills and the mangrove
swamps (Fig. 3). '

Occupied by the British in 1665, there followed a
period of agricultural expansion which was intensi-
fied during the sugar boom of the 18th. century.
The lowlands were cleared for sugar cane and the
slaves given cultivation rights on marginal lands and
foothills.  Seasonal burning by temporary tenants
for their shifting patechwork ecultivation has reduced
much of the forest land to a state of second growth
serub, locally known as ruinate. In early colonial
times, mahogany was exported in large quantities
followed by such cabinet and dye woods as fustic
(Chlorophora tinctoria), satinwood (Zanthoxylum
flavum), sandalwood (Amyris balsamifera) and lign-
um vitae (Guaiacum officinale). Today, Jamaica pro-
vides but a fraction of its own lumber requirements.
Early logging methods had no regard to conservation
and appalling forest destruetion has heen wrought
by the removal of bark from valuable trees for such
minor products as dye chips and tannin,

Jamaica now has 189 of land area in forests and
47% in agricultural use. The remainder, 35%, con-
sists of second growth serub (ruinate), thorn serub,
mangrove swamp and so on. Of the agricultural
areas, 8% can be classified as tree crops (cocoa, coffee,
pimento, eitrus, coconuts and bananas) and 399 as
food crops, plantation crops (sugar and rice) and
pasture. (Summarized from returns to F.A.O. 1951.)
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Fra. 3. Vegetation map of Jamaica showing the distribution of forests and major plantation crops. Place
names mentioned in the text ave also included; the parishes are underlined.

GEOLOGY AND SOILS

The geological history of Jamaica began in upper
Cretaceous times when voleanie activity occurred.
This was probably submarine as the voleanic tuffs
and lavas, the Trappean Series (Sawkins 1869) are
interbedded with shallow-water, marine shales and
reef limestones. At the end of the Cretaceous period,
uplift converted Jamaica into land. Pronounced
earth-movements with folding, thrusting and faulting,
accompanied the uplift and continued into lower
Eocene times but had ceased by middle Eocene. Dur-
ing Eocene times, gradual subsidence supervened and,
by middle Eocene, large areas of the island were
submerged beneath a shallow sea. The sea extended
progressively until, by the Oligocene, probably the
whole island was submerged. Renewed uplift began
in the lower Miocene but probably no land appeared
until the middle Miocene when there was considerable
uplift so that only the margins of the present island
remained beneath the sea. This uplift was accom-
panied by renewed folding and faulting on a less
pronounced scale, with loealized exceptions where
folding was intense. Later, uplift brought the island
to its present form.

Broadly speaking, Jamaica has an igneous and
metamorphie core, covered, for the greater part, by
a limestone mantle deposited during several marine
submergences. The surface consists of approximately
two-thirds limestone with the other third of igneous
rock, sedimentary shales and alluvium.

Hard white limestone up to 2,000 ft. thick forms
some three-quarters of the surface rock and may reach
an elevation of 3,000 ft. Softer yellow limestone and
marl oceur in some areas and are often present as a
narrow bordering strip around shale areas.

Soil-forming processes and erosion are active in
Jamaica. On the one hand, there is natural geological
erosion and weathering associated with the relatively
youthful topography of the island. These factors are
still active and have produced the sharp ridge topog-
raphy characteristic of the shale hills of St. An-

drew. On the other hand, there is the steady loss of
topsoil by leaching and erosion brought about by
man’s activities. Jamaica shares this common problem
with other tropical countries where agriculture has
been established on previous forest lands. Krosion
i1s amplified by the steep topography, high tempera-
ture and torrential rains. Where the forest is left
intact, an equilibrium is established and the soil type
remains more or less stable. Due to slope and the
porosity of the soil, drainage is rapid but the forest
cover, so long as it protects the profile, remains.
Once the forest cover is removed, however, steady
leaching begins in the upper horizons with loss of
nutrients. Exposure brings further erosion and often
the whole of the upper horizon is missing, leaving
a truncated profile. Here, cultivation is literally
carried out on the lower horizons of weathering
parvent rock. Indeed, it may not be an overstatement
that, in many parts of Jamaica, the soils approximate
very nearly to the underlying geological rock pattern
because of these facts. The condition is particularly
prevalent in the shale areas. The eroded material is
no longer deposited in valleys or flood plains but
scoured out to sea during the sudden rainy seasons by
swollen rivers passing through narrow valleys.

The major soil types of Jamaica will be described
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Fia. 4. The distribution of the major soil types of
Jamaica and the geological formation from which they
have been derived.
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under three headings: Soils of the Highlands, Soils
of the Upland Plateaus and Soils of the Alluvial
Plains. Their distribution is shown in Fig. 4.

SOILS OF THE HIGHLANDS

In Jamaica, the highlands are made up of ancient,
acid, igneous and voleanic rocks, the greater part of
which are above 3,000 ft., and form the shale areas,
the most notable being the Blue Mountains. The
soils which may be called lithosols are very young so
that they can he classified according to the type of
geological formation. Their porosity is great so that
leaching is heavy, leading to acid conditions and a
paucity of nutrients. Under forest conditions, a high
organic content is built up in the surface layers and
a soil profile is developed of which the following is
typical: The first 6 in. consists of a dark brown,
gravelly, sandy loam. This horizon is missing when
the forest is denuded. From 6-33", a dark brown,
sandy, gravelly loam with a high percentage of gravel.
The latter inereases until solid rock is reached.

Of more sporadic occurrence, are clays produced
by the weathering of fine-grained, sedimentary rocks.
Drainage here is poor and, on the whole, the soils are
less acid. Here the first 15" consists of dark-brown,
clay loam, richly stained with humus. This overlies a
vellow-red, gravelly, sandy clay loam which may ex-
tend to a depth of 40” or more and gives way to a
lighter, gravelly loam and finally to the weathered
parent Richmond shale.

Both types of soil are liable to rapid surface
ervosion following removal of the forest, leading to
a truncated profile with very little other than subsoil
which is extremely poor in nutrients. Such soils may
be found in both the western and central shale areas.
The igneous area shown on the map is composed of
granodiorite and reaches an elevation of 1,500 ft.
Clearing of the original forest vegetation has led to
rapid erosion and the surface is now comprised of
rotten rock debris, low in available nutrients and
extremely porous.

SOILS OF THE UPLAND PLATEAUS

These soils are derived from limestone and fall into
two categories: Terra Rossa or Red Limestone Soils
and Rendzinas or Black Marl Soils.

Terra Rossa is the name applied to the residual
bauxitic soils which occur mainly on the upland
plateaus of Manchester and St. Ann at an elevation
of 2,000-3,000 ft. They are developed from the
weathering of hard white limestone through solution
and are typically coarse and porous in texture. Al-
though under conditions of poor drainage, degraded
forms of these bauxitic soils occur, they are usually
much leached, acid, well oxidised and dehydrated.
The red colour is due to ferrie oxide and their depth
over the limestone plateaus varies greatly. There is
no distinetive profile but the surface has a high con-
tent of organic matter on which the agricultural value
of the land depends.

The black marl soils or rendzinas are developed
over soft, yellow limestones and marls. Such soils
are of sporadic occurrence. They develop a typical,
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Ecological Monographs

Vol. 23, No. 4
mature profile in which the A horizon (0-6") is a
heavy black or brown clay followed by a transitional
zone (6-12") leading to a B horizon of light brown
or yellow caleareous clay. This layer finally grades
into the parent material. The soil is fine and heavy
with poor drainage. High calcium status and wetness
prevents development of the red colour typical of the
bauxitie soils. Phosphorous is firmly bound but pot-
ash is adequate and available.

SOILS OF THE ALLUVIAL PLAINS

These soils are found on the extensive, southern,
coastal plains. They have heen deposited by rivers
on the low-shelving coast, and are made up of loam,
sand and gravel. Areas also oceur where the surface
alluvium is of marine origin. Here, heavy clays from
3-4 ft. deep, have heen deposited over the normal
riverine alluvium. The most useful agricultural land
in Jamaica is found on the alluvial plains. For
further information on the soils of the Caribbean,
reference should be made to Hardy (1945).

CLIMATE

Lying 18%% degrees north of the equator, Jamaica
is in the tropical zome. Climatic conditions are
typical of a Caribbean island with a rainy, windward
coast, a dry leeward coast and a cool, central, montane
region. Local climate is insular with changes in land
and sea hreezes during the day and night and an
equable temperature throughout the year.

Due to the varying altitude from sea-level to over
7,000 ft., in the eastern end, there is a wide difference
in mean temperature amounting to 23°F. The mean
annual, average temperature at Kingston on the dry,
south coast is 79°F and, on Blue Mt. Peak, 56°F.
Generally, the coast has a greater range (17°F) than
the elevated inland (12°F at 5,000 ft.). Kingston
has the eoolest month in February (aver. 75.7°F) and
the hottest month in July (aver. 81.4°F). The highest
maximum is 97.8°F and the lowest minimum 56.7°F.

Rainfall is the most important single factor af-
fecting the vegetation. The island lies in the path
of the moisture-laden, easterly trade winds which blow
consistently throughout the year. Striking first the
high limestone John Crow Mountains and then the
northern flanks of the Blue Mountains, they are
foreced upwards and cooled when ekcess moisture is
precipitated. Hence, Portland in the north east is
one of the wettest parishes with over 150 in. in con-
trast to the dry, southern St. Andrew parish with
35 in.

The rainfall distribution map (Fig. 5) shows that
about three-quarters of the island receives an annual
rainfall ranging above 60 in. Seventy year records
for the island as a whole, give the average, total,
annual rainfall as 77 in. during an average of 123
wet days.

A feature of the rainfall is its seasonal periodicity.
The island mean shows that the wettest months are
October and May. The major dry period is from
January to March.

Charter (1941) and Beard (1944a) emphasize the
importance of the number of months in the year in
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I16. 5. Rainfall distribution in Jamaica compiled from
the 70-year records. The graphs show seasonal peri-
odicity of the rainfall resulting in maximum in May and
October and a major dry period from January to March.

which excessive evaporation over precipitation leads
to drought. For the Caribbean avea, this point is
reached with a monthly fall of less than 4 in. (100
mm) with soil of normal porosity. Seasonal distribu-
tion for Jamaica upon such a basis is given in Fig. 6.
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I16. 6. Seasonal rainfall in Jamaica showing the four
types of distribution. A rainfall of less than 4" per
month is considered to produce drought conditions. Com-
piled by C. W. Hewitt, Dept. of Agriculture, Jamaieca,
B. W. L.

The mountainous nature of Jamaica results in a
variety of local winds. Rasterly Trade Winds blow
constantly and constitute 899 of the winds over
15 m.p.h. recorded at Kingston. At the end of the
year, north winds sweep down form Cuba. Hurri-
canes, which originate in the area of the Lesser An-
tilles to the east, develop during August, September
and October and, on the average, Jamaica may ex-
pect to be on the path of a huwrricane once in 8
years.

The shortest day (Deec. 21st.) is 11 hrs., and the
longest (June 21st.), 13 hours. Jamaica records
60% sunshine at Kingston comparved with 339 for
London. Some areas inland which are low-lying
(1,000 ft.) are subject to night and early morning
fogs, while the Blue Mountains have daily mists down
to 3,000 ft.
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The long list of distinguished hotanists that have
visited Jamaica shows that the island was one of the
earliest and best botanised areas in the Caribbean.

The first records of the plants of Jamaica were
published by Sir Hans Sloane (1669, 1707, 1725).
Then followed contributions by Brown (1756), Long
(1774) Lunan (1814) and MaeFadyen (1837). A
flora of the British West Indies published by Gurise-
bach (1864) remained for many years the most eom-
plete study of the island’s plants. Tt is still an
important reference point for many groups. Five
volumes of the Flora of Jamaica by Fawcett & Rendle
appeared over the period from 1910-1936. The
monocotyledons are represented by a single volume on
the orchids, while some 21 families belonging to the

Metachlamydeae have still to be deseribed. Such a
brief review cannot be left without mentioning

Urban’s Symbolae Antillanae (1898). The location of
the important Jamaica herbaria ave listed by J.
Lanjouw (1945). The important collection by Harris
is mow in the possession of the University College of
the West Indies. In spite of the numerous collectors,
there are still comparatively large areas unknown
botanically. This has been borne out in the recent
work of Proctor (1953). Working on the Pteri-
dophytes, he has collected abundantly of species listed
as rare or known only from the type specimen.

ANALYSIS OF THE I'LORA

Iixcluding the fungi and the lichens it is estimated
that Jamaica has a total flora of some 4,000 plants.
Cryptogams number ahout 1,500 (algae 350, bryophy-
tes 600, pteridophytes 525). Phanerogams are just
over 2,500 divided up as follows: gymnosperms 5,
angiosperms 2,500 with 600 monocotyledons and
1,900 dicotyledons.

The monocotyledons number about 29 families and
213 genera with 600 species. The orchids and grasses

alone account for ahout 400 of these species. Many
of the 200 odd grasses are introductions. Of the

orchids, embracing 61 genera, only one genus is
endemic. In all, there are 194 species (Cuba 270),
31 of which bhelong to the genus Epidendrum. Sedges
are well represented in Jamaica but are in need of
revision. Bromeliaceae, listed in Grisebach as 26
species, now include 66 species in 12 genera. There
are 7 genera with 13 species of indigenous palms
which may be compared with Cuba’s 80 species.
Araceae has about 15 species in 7 genera while all
the other monocotyledon families are small.

Of the 76 dicotyledon orders given in Hutchinson
(1926), 62 ave present in Jamaica, and contain 128

families, 647 genera and 1907 species (Tables 1, 1A,
& 2).
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TasLe 1. Analysis of the Flora. Orders of Dicotyledons.

Orders Families Genera Species
Annonales. .. ....... 1 3 14
Apocynales.......... 2 21 & 2% 49 & 3
Aristolochiales. .. . ... i il 5
Asterales............ 1 50 &9 126 & 13
Berberidales......... 1 2 4
Bixales. ............ 4 10 22
Boraginales. . ....... 1 7 36
Cactales............ 1 6 15
Campanales. . ....... 3 4 13
Capparidales. .. ..... 2&1 6 &1 16 & 2
Caryophyllales. . . . .. 4 12 18
Celestrales.......... 5 10 25
Chenopodiales. . .. ... 5 23 38
Cruciales. . ......... 1 6 &2 7&3
Cucurbitales. . . ... .. 3 9 &4 16 & 6
Cunoniales.......... 2 2 2
Dilleniales. . ........ 1 2 2
Ebenales............ 2 8 27
Ericales............. 2 3 5
Euphorbiales. ... .... 1 30 &2 111 & 8
Garryales. . ......... 1 1 1
Gentianales. ... ..... 1 7 13
Geraniales. . ........ 4 6 7
Guttiferales. ........ 3 7 14
Hamamelidales. . . . .. 1 1 4
Lamiales............ 2 26 & 3 67 &4
Laurales. ........... 2 8 20 &1
Leguminosae. . ... ... 3 50 & 16 149 & 54
Loasales............ 2 3 5
Loganales........... 2 6 14
Liythrales: « « » « wws + 2 7 19 & 4
Malpighiales . ....... 2 10 &1 31 &1
Malvales............ 1 15 69 & 9
Meliales. . .......... 1 4 &1 9&1
Miyricales. . ......... 1 1 3
Myrtales, oo s « 5 33 143 & 4
Myrsinales. ......... 1 5 28
Olacales. . .......... 1 2 5
Passiflorales. . ....... 1 1 14 &3
Personales. . ........ 5 54 & 3 113 & 7
Piperales............ 3 4 55
Plantaginales. .. .. ... L 1 3
Polemoniales. . . ... .. 1 2 3
Polygonales. ........ 1 3&1 26 & 2
Polygales. .......... 1 2 6
Primulales. ......... 2 2 2
Ranales............. 3 5 9
Rhamnales.......... 2 10 15 &2
Rhoeadales.......... 1 2 2
Rosales............. 1 Hh&l 9 & 6
Robiales: . s uvs s 2 42 &4 147 & 7
Rutales.....ccos5802 3 14 & 3 33 & 10
Santalales........... 2 7 22
Sapindales. ......... 4 17 &3 36 & 4
Saxifragales......... 1 1 1
Solanales. . ......... 2 19 &1 98 &1
Styracales........... 1 i) 2
Theales:, o555 00 sun 3 7&1 16 & 1
Thymelaeales..... ... 2 6 14
Tihales. ............ 3 13 &1 30 & 3
Umbelliferae. . ...... 2 6 21
Urticales............ 3 16 78

#[ntroductions are shown as additions.

Proteales, Casuarinales, Pittosporales, Salicales are omitted.

Introduced orders such as Violales,

TAaBLE 1A. Summary of the analysis of the Dicotyledons.

Orders | Families | Genera Species
Archichlamydeae.| 45 97 &1 389 & 37 [1,161 & 124
Metachlamydeae.| 17 31 258 & 22| 746 & 35
Total........... 62 128 & 1 | 647 & 59 {1,007 & 159
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TABLE 2. Analysis of the Flora. Families of Dicotyle-
dons. (C = Cosmopolitan, Tr = Predominantly tropical,

T — Predominantly temperate).

Farrilies Genera Species
Acanthaceae (Tr).............. 18* 35
Amarantaceae (C,Tr).......... 11 24
Ampelidaceae (Tr)............. 3 6
Anacardiaceae (Tr)............ 5&1 14 & 2
Annonaceae (Tr).............. 3 14
Apocynaceae (Tr)............. 11 26 & 1
Aquifoliaceae (C).............. 1 ¢
Araliaceae (Tr)................ 3 I

Aristolochiaceae (C). ... .......
Asclepiadaceae (Tr)............
Balanophoraceae (Tr)..........
Basellaceae (Tr)...............
Batidaceae (Tr)...............
Begoniaceae (Tr). . ... ... ...
Bignoniaceae (Tr).............
Bixaceae (Tr).................
Bombacaceae (Tr).............
Boraginaceae (C)..............
Brunelliaceae. . ...............
Burseraceae (Tr)..............
Buxaceae (Tr). . ..............
Cactaceae. ...................
Caesalpiniaceae (Tr)...........
Campanulaceae (C,/T)..........
Canellaeene . vs v s s s s wamesiss
Capparidaceae (Tr)............
Caprifoliaceae (C).............
Caricaceae....................
Caryophyllaceae (C,T).........
Celastraceae (C,T)............
Ceratophyllaceae (C). . ........
Chenopodiaceae (C,T).........
Chloranthaceae. . .............
Clethraceae...................
Combretaceae (Tr). ...........
Compositae (C)...............
Connaraceae (Tr).............
Convolvulaceae (C)............
Crassulaceae..................
Cruciferae (C,T). ... ..........
Cucurbitaceae (C,Tr)..........
Cunoniaceae. .................
Cyrillageae.. .. . s csvwemsseseis
Dilleniaceae (Tr). ... ...........
Ebenaceae (Tr)...............
Erythroxylaceae (Tr)..........
Euphorbiaceae (C,Tr)..........
Ficoidaceae...................
Flacourtiaceae (Tr)............
Garryaceae. ..................
Gentianaceae (C,T).......... ..
Geraniaceae (C)...............
Gesneriaceae (Tr). . ........ ...
Goodeniaceae. . ...............
Guttiferae (Tr)................
Hernandiaceae (Tr)............
Hippocrateaceae (Tr). ... .. ..
Hydrophyllaceae . . ............
Hypericaceae (C,T).......... ..
Teacinaceae (Tr).......... ... ..
Labiatae (C,T)................
Lacistemaceae. . . .............
Lauraceae (Tr)................
Lecythidaceae (Tr)............
Lentibulariaceae (C)...........
Linaceae (C)...c.ovvseennienes
L0asacene . . . ...
Lobeliaceae (C,Tr). . ..........
Loganiaceae (Tr)..............
Toranthaceae (C,Tr).... ... ...
Lythraceae (C,T)..............
Malpighiaceae (Tr)............]
Malvaceae (C,Tr)............. |
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TapLe 2. Continued.

Families Genera Species
Maregraviaceae. ... ........... 1 2
Melastomaceae (Tr)........... 18 69
Meliaceae (Tr)................ 4&1 9&1
Menispermaceae (Tr).......... 2 -+
Mimosaceae (Tr).............. 13 &2 25 & 12
Molluginaceae (Tr)............ 2 3
Moraceae (Tr)................ 7 18
Moringaceae.................. 0&1 0&1
Myricaceae. .. ................ 1 3
Myrsineae (Tr). .. ............ 5 28
Myrtaceae (Tr). .............. 6 60 & 3
Nyctaginaceae (Tr)............ 4 11
Nymphaeaceae.............. .. 2 4
Ochnaceae (Tr)............... 2 5
Olacaceae (Tr). ... ... .. ... ... 2 5
Oleaceae..................... Et 11
Onagraceae (C)............... 4 11 &4
Oxalidaceae (C)...... ... ... .. . 1 2
Papaveraceae (C)............. 2 2
Papilionaceae (C).......... ... 30 & 10 87 & 30
Passifloraceae (Tr)............. 1 14 &3
Phytolaccaceae (Tr)........... 6 7
Piperaceae (Tr)............ ... 2 52
Plantaginaceae (C).. ... ... ... 1 3
Plumbaginaceae (C)........... 1 1
Polygalaceae (C).............. 2 6
Polygonaceae (C)............. . 3&1 26 & 2
Portulacaceae (C)............. 2 6
Primulaceae (C,T)............. 1 1
Quiinaceae.................... 1 Il
Ranunculaceae (C,T).......... 2 4
Rhamnaceae (C,T)............ 7 9 &2
Rhizophoraceae (Tr)........... 2 5
Rosaceae (C,T)............... 5&1 9 &6
Rubiaceae (C,Tr).............. 41 &2 144 & 5
Rutaceae (Tr)................ 6 &3 22 & 10
Salicaceae................. ... 0&1 0&1
Samydaceae (Tr).............. 6 16
Sapindaceae (Tr).............. 10 & 2 19 & 2
Sapotaceae (Tr)............... 7 26
Scrophulariaceae (C)........ ... 16 & 3 26 & 7
Simarubaceae (Tr).... 6 7
Solanaceae (C)................ 1B&l 48 &1
Staphyleaceae................. 1 1
Sterculiaceae (Tr)........... .. 7&1 16 & 2
Symplocaceae. . ............ ... 1 2
Theaceae (Tr)........... .. ... 4&1 9&1
Thymeliaceae (C,T)........... 2 3
Tiliaceae (C,T)................ 4 12&1
Tovariaceae. .. .......... .. ... 1 1
Turneraceae (Tr)........... ... 2 4
Ulmaceae (C,T)............... 2 5
Umbelliferae (C,T)............ 3 6
Urticaceae (C,T)........... ... 7 55
Vacciniaceae. ... ......... .. ... 1 1
Verbenaceae (C,Tr).......... .. 16 40
Violaceae (C,T).......... .. ... 0&1 0&2
Zygophyllaceae. ............ ... 3 3

*Introductions are shown as additions.

The largest family is Rubiaceae with 149 species
(Cuba 296), the genus Psychotria alone accounting
for some 41. The largest order is Leguminosae with
203 species.  Other large families are: Compositae
136, Buphorbiaceae 119 and Papilionaceae 117.

Families with 50 species or over are: Malvaceae,
Melastomaceae, Solanaceae, Myrtaceae, Urticaceaer,
Convolvulaceae, Piperaceae.

Families with 35 species or over are: Caesalpinia-
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ceae, Boraginaceae, Verbenaceae, Mimosaceae, Sola-
naceae, Acanthaceae.

Almost half of the orders, 26, are represented by
but a single family while of the 129 families in Table
2, 42 have two or less species. These figures reflect
the great number of small families and genera in the
flora. There are several reasons that can he suggest-
ed for this feature. Some dozen or more families
are naturally small and often of restricted distribu-
tion, eg. Cyrillaceae, Clethraceae, Quiinaceae, Garry-
aceae, Lacistemaceae, Tovariaceae, Batidaceae and
Brunelliaceae. A few, although belonging to a large
family, arve represented by virtue of a single wide-
ranging genus (Cunoniaceae, Linaceae). Others arve
temperate families represented in the tropies in
montane regions (Plantaginaceae Geraniaceae, Primu-
laceae) : others, such as Staphylaceae are disjunect.
Nevertheless, there still remain large tropical families
of wide distribution that are barely represented in
Jamaica eg. Icacinaceae, Lecthidaceae, Loasaceae,
Vaceiniaceae.

Notable pan-tropic families which are not repre-
sented at all are Monimiaceae, Marantaceae, Myristi-
caceae and Proteaceae. The last named is found in
South America and extends up to Mexico but to none
of the West Indies.

Table 2 shows that 48 families are considered to
be cosmopolitan. Kight of these have a predominantly
tropical and 19 a predominantly temperate distribu-
tion. The overall picture shows 64 tropical families
out of the 129 present. Seven families have their
greater affinities in the southern hemisphere—these
are Cunoniaceae, Myrtaceae, Oxalidaceae, Thymelia-
ceae, Goodeniaceae, Canellaceae and Rutaceae while
there are nine families having predominantly northern
hemisphere affinities—Ulmaceae, Garryaceae, Nym-
phaeaceae, Papaveraceae Staphyleaceae, Geraniaceae,
Rosaceae, Primulaceae and Aquifoliaceae.

PHYTOGEOGRAPHY

A list of plants with authorities mentioned in the
paper, is given in the Appendix. This list does not
include the marine algae or the mosses sinee, for
these, authorities are given in the text.

The flora of Jamaica may be grouped as follows:

i. A cosmopolitan element

ii. A West Indian element

iii. An endemic element

iv. A continental element

COSMOPOLITAN ELEMENT

These are mainly pan-tropical and pan-Caribbean
plants, the highest percentage of which are strand
plants such as:

Batis maritima

Borrichia arborescens

Caesalpinia bonducella

Canavalia obtusifolia

Coccoloba uvifera

Euphorbia buxifolia

Heliotropium curassavicum

Ipomea pes-capri

Sesuviune portulacastrum
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Sporobolus virginicus
Tournefortia gnaphaloides

Common lowland pasture and roadside weeds re-
flect the 400 years of European communication in the
Caribbean with such plants as:

Abrus precatorius

Achyranthes indica

Amaranthus spinosus

Argemone mexicana

Asclepias curassavicum

Boerhavia scandens

Bryophyllum pinnatum

Bidens pilosa

Borreria lacvis

Calotropis procera

Capsicum frutescens

Cleome spinosa

Crotalaria retusa

Desmodium  supinum

Gomphrena globosa

Gynandropsis pentaphylla

Hyptis pectinata

Jatropha curcas

Lantana involuerata

Mirabilis jalapa

Mimosa pudica

Petiveria alliacea

Pisonia aculeata

Psidium guajava

Ricinus communis

Sida rhombifolia

Stachytarpheta indica

Tribulus cistoides

Turnera ulmifolia

Urena lobata

Waltheria americana

There are others too numerous to mention. Also
in this category are the many introduced trees which
have hecome thoroughly naturalized in the lowlands,
i.e., Bamhoo, Mango and many Leguminosae.

WEST INDIAN ELEMENT

Although this may be regarded as an element com-
mon to the Caribbean islands, there are two aspects.
Firstly, there are those plants common to all the West
Indies and, secondly, a Greater Antillean element
more or less distinet from the Lesser Antilles. In-
vestigation of these two groups must await fuller
botanical knowledge of these islands. The West In-
dian element, as a whole, includes many trees of the
seasonal formations:

Acacia farnesiana

Amyris balsamifera

A. elemifera

Brosimum alicastrum

Bocconia frutescens

Brya ebenus

Bucida buceras

Bursera simaruba

Canella winterana

Ceiba pentandra

Clusia rosea

Chlorophora tinctoria

Crescentia cujete

Dipholis salicifolia

Exostema caribacum

. F. Asprey & R. G. RoBBINS

Ecological Monographs
Vol. 23, No. 4

Guaiacum officinale

Guazuma ulmifolia

Krugiodendron ferreum

Petitia domingensis

Spondias monbin

Sietenia mahogoni

There are many common genera in the wet uplands,
although the species may differ in the various regions.

Brunellia comocladifolia

Clethra occidentalis

Cyrilla racemiflora

Callophyllum  spp.

Guarea glabra

Homalium spp.

Hedyosmum arborea

Ilex spp.

Juniperus spp.

Laplacea spp.

Nectrandra patens

Ocotea spp.

Prunus occidentalis

Weinmannia pinnata.

ENDEMIC ELEMENT

Endemism has been over-rated in the Caribbean
and, as knowledge of the flora increases, there will
be a modification of the past estimates. Complete
figures arve as yet unavailable for Jamaica; however,
Burns (1947) confining his studies to indigenous
trees and shrubs, found 440 endemies out of a total of
969 species. Fawcett & Rendle record 73 endemie
orchids out of a total of 194 species. If we combine
these figures and assume, for the present purpose,
that there are few other endemics in the total angio-
sperm population of 2,500 species, a figure of 20.5%
is obtained which represents the lowest possible per-
centage of endemism in the Jamaica flora. This
figure compares with Trinidad (belonging to the
Venezuelan Botanical distriet) of 7%; the Lesser
Antilles 129 and Porto Rico 13%. Data for Cuba
are unavailable at present hut, judging from the
large number of endemies in the flora as published so
far, the overall figure will probably be the highest in
the Greater Antilles.

Of the Pteridophytes, which have received recent
attention by Proctor (1953), there arve 90 endemic
species (149) as compared with 4% in Porto Rico.
The ferns do not bear out the oft-expressed view that
Jamaiea represents a centre of high endemism.

Local endemism will be an interesting and fruitful
field of study in Jamaica as it has proved in Cuba
where no less than 16 endemic genera ave localized in
the north-west mountains (Carabia 1943, 1945a).

CONTINENTAL BELEMENT

The flora of the Greater Antilles is predominantly
Central American in origin and its analysis sketehes
the history of past migrations. Biogeographers have,
in the past, generally agreed that migration has taken
place from Central America to the Greater Antilles.
This aspeet will be discussed later, however, the im-
mediate purpose being not to prove migration but
to indicate the position of Jamaiea in the present-day
plant distribution of the area.
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The Continental element c¢an be divided into
three groups having Central, North and South

American affinities respectively. It seems to be agreed
that the more limited northern element was already
present in parts of Central America when the Greater
Antilles were linked by a land connection to the main-
land. The distribution of these groups shows that,
in many cases, Jamaica stands in sharp contrast to
the other islands of the Caribbean. Table 3 gives a
preliminary list of genera and species which illus-
trates this point.

Distribution of the Continental elements

of the Caribbean.

TABLE 3.
of the Flora

Hispan-| Porto
Cuba iola Rico | L. Ant. | Jamaica

NORTHERN
Magnolia: .. oon 5 55 vasvavmas s X X X 0 0
Juglans. ..................... X - X 0 0
Fraxinus..................... X — X 0 0
Pinus caribaer. ............... X 0 0 0 0
Pinus occidentale. .. ........... X X 0 0 0
PRyWastylons sco o:s0s5 ¢4 o moans X X 0 0 0
ST a0 w5 comsmes @ 7o paaes X - 0 0 0
QUBIBUS ss o 3 it msr romoiartosind X - 0 0 0

CENTRAL
Didymopan.x................. X X X X 0
BomiBag s s sz s X X X 0 0
Lysilomtis. o s woamnes s s seme X X X 0 0
Brosimum alicastrum. . . ....... X X X X X

SOUTHERN
Podocarpus urbani............. 0 0 0 X X
Ocotea martinicensis............ 0 0 0 X X
Protium attenvatum. ... ........ 0 0 0 X X
Turginia occidentale. . .. ....... 0 0 0 X X
Zygia Utifolia ............... 0 0 0 X X
Sterculia caribea............... 0 0 0 X X
Crataera tapia . .. ............. 0 0 0 X X
Symphonia globulifera.......... 0 X 0 X X
Dacryodes excelsa.............. 0 0 X X 0
Epidendrum (3 spp.)........... 0 0 0 0 X
Brassavola nodosa. . ........... 0 0 0 0 X
Mazillaria rufescens. .. ........ 0 0 0 0 X
Cryptarrhena lunata. . . ........ 0 0 0 0 X
Euterpe globosa................ X X X X 0
Carapa guianensis........... . X X X X 0

The northern group is illustrated by seven genera
which are found in Cuba, bhy-pass Jamaica, yet may
reach Porto Rico but not the Lesser Antilles. Pro-
ceeding eastwards, genera may be represented by
fewer species. For example, there are 3 species of
Pinus in Cuba but only one in Hispaniola. As far
as 1s known with certainty, Fagaceae and Saliaceae

reach their southern insular limit in Cuba but
Phyllostylon is represented in Hispaniola. Phyl-

lostylon is also found in South America, however,
and the family Ulmaceae is represented in Jamaica
by Celtis. The genus Magnolia which extends to
Porto Rico is absent from Jamaica and the Lesser
Antilles.  From the ecological standpoint too, the
northern element, as a whole, becomes less important
as one proceeds eastwards.

The group with Central American affinities includes
several speeies of Didymopanaz that are common in
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the Greater and Lesser Antilles but the genus is not
found in Jamaica. Bombax and Lysiloma are similarly
situated. On the other hand, there are species such
as Brosimum alicastrum that have a wide distribution,
being present throughout the islands and also oceur-
ing in South Ameriea.

Analysis of the southern element is more complex.
The distribution pattern, as illustrated, shows that
there are many species which are either common to
the Lesser Antilles and Jamaieca or to the entire
Antilles but not Jamaica. It will be convenient here
to discuss this distribution from a migrational aspect.

Much of the Southern element appears to have
reached the Greater Antilles via the Lesser Antilles
rather than Central America although this latter route
cannot be ruled out. This view is supported by the
fact that floristic representation and ecological im-
portance in centred in the Lesser Antilles and dimin-
ishes as one proceeds northwards to Jamaica. There
are many examples of such plants reaching the other
Greater Antilles but missing out Jamaica. Table 3,
however, is more concerned with showing examples
where Jamaica is alone represented. The species of
Ocotea, Protium and Twrpinia may be regarded as
Lesser Antillean indigenous species which have reached
Jamaica as waifs by sea and wind currents. Ticania,
common in the Lesser Antilles, does not reach the
Greater Antilles. Dacryodes excelsa, an important
dominant of Lesser Antillean rain forest associations,
goes no further than Porto Rico. In a similar
category is Sloanea, represented hy at least 6 species
in the Lesser Antilles but by one infrequent species in
Jamaica. Pterocarpus officinalis is present in Jamai-
ca but never forms the large swamp forests found
in the Lesser Antilles. The palm, Euterpe globosa,
and Carapa guianensis arve examples of southern
species, widespread in the Caribbean, which by-pass
Jamaica but reach Central America. There are 6
South American orchid species which oceur only in
Jamaica of all the West Indies. Five of these have
probably reached Jamaica via Central America ac-
cording to the present distribution pattern. The
species of Zygia and Sterculia are South American
species found in the Lesser Antilles and Jamaica.
Together with Crataeva tapia, they arve disjunct
species of very problematical significance.

Some southern elements, e.g. Weinmannia pinnata,
arve of wide distribution throughout tropical America
and could have equally well migrated by various
routes. There ave others, however, which by their
distribution pattern in the West Indian islands, defi-
nitely indicate an isthmus route. The genus Clethra
is found in South America and Trinidad but is not
recorded for the Lesser Antilles or Porto Rico. How-
ever, it extends up to Mexico via Panama and ex-
tends westwards to Cuba and Jamaica. Podocarpus
wrbani, also present in Central Ameriea, is confined
to Jamaica and the Lesser Antilles.

Fawcett & Rendle (1910) analysing the Orchida-
ceae of Jamaica, found that the greatest affinity is
with Cuba where 82 of the 121 cosmopolitan species
are found. Fourteen species are restricted to the
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two islands. Hispaniola has 29 common species and
only 2 vestricted to the two islands. Porto Rico,
with a better-known flora, has some 40 species in
common with Jamaica. Further afield, the species of
orchids in common with Jamaica ave:

Bahamas ... .. ... ... ... 10
Flovida . ....... .. ... .. . ... .. ... ... 15
Tiesser Avtilles. «.suismirmssmsnssmasmasmes 38
Trinidad . ......... .. ... 40
Central America . ...... ... ... ........... 44
South America ........ ... ... ... ........ 48

Many of these ave cosmopolitan throughout Tropi-
cal America and have little significance in geographi-
cal affinities. However, it will be seen that there
is almost equal affinity with South America and
Central America and this would suggest two hroad
migration routes—one from the south and one from
the west. Before this evidence can be fully evalnated,
however, it will be necessary to relate the precise
numerical affinities hetween each of the Greater An-
tilles in turn.

The fern flora of Jamaica shows a relationship
with both the Greater Antilles and Central America.
Affinities within the Greater Antilles are, however,
not so strong with Jamaica as between the other mem-
bers of this group. This follows the pattern seen in
the higher plants.

Tt will be evident then that Jamaica holds a unique
flovistic position in the Caribbean either by having
or lacking certain species. In this connection an ob-
servation by Woodson (1940) is of interest. Dealing
with the present records of distribution of the
Apocynaceae, he states “not a single instance is found
of a distribution common to Hispaniola and Jamaiea,
except in the case of species of wide distribution
throughout the Greater Antilles as a whole. On the
other hand, numerous instances of distributions in-
volving Cuba and Hispaniola are found.” This con-
clusion is further bhorne out when considering the
distribution of Pinus occidentalis and Podocarpus
purdeanus. The former only occurs in Cuba and
Hispaniola and the latter only in south-east Cuba and
Jamaica.
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F16. 7. Bio-geographical relations within the Caribbean.
Migration to the Greater Antilles has taken place from
the west by former land connections to Honduras, and
from the Lesser Antilles by long-distance nugmtlon

F. Asprey & R. G. RoBBINS

Ecological Monographs
Vol. 23, No. 4

Until more is known of the plant ecological and
floristic affinities in the Caribbean area, the examples
given here must merely suggest the many problems
awaiting solution. The main lines of approach must
consist in careful consideration of migration methods
together with the ecology of the species concerned.
Broadly speaking, it would seem that the explanation
of the geographical affinities of the flora of the
Greater Antilles is to be found in migration from
Central America by way of land connections and
from the east and south by long-distance migration
(Fig. 7). This will now be discussed with particular
reference to the relationship of the Jamaican flora.

LAND BRIDGE HYPOTHESES

Biogeographers have postulated Central American-
Antillean land bridges in at least two places, one
from the Honduran peninsula to the Greater Antilles
and one from the peninsula of Yucatan to Cuba.
Schuchert (1935), who is the most recent authority
on this subject, sees no evidence for the latter and
does not believe that it ever existed. A series of dia-
grams representing the ideas of Schuchert on the
geological history of this region are given by Wood-
son (1940) and are summerized in Table 4.

The important features that can be drawn from
the data available are that submergences following the
wide land connections during hoth Cretaceous and
Lower Oligocene times were incomplete as far as
Cuba, and possibly Hispaniola and Porto Rico, were
concerned, some land remaining above the sea. After
the second submergence, in the Middle Oligocene,
Cuba was separated from the rest of the greater
Antilles. During Upper Eocene and again in Middle
Oligocene times, the southeastern tip of Cuba alone

was directly connected to Honduras. In Upper
Miocene times, a land connection existed between

Honduras, Jamaica, Hispaniola and Porto Rico. With
the exception of the centre and west of Cuba, there
appears to have been no further major submergence
as far as these islands were concerned, but the land
bridge to Honduras was finally broken in Upper
Pliocene times.

It is clear that migrations by the Antillean-Hondu-
ran land bridge will explain the broad general af-
finities between the floras of the Greater Antilles and
Central America. Furthermore, the conjectural geo-
graphical history pointing to early isolation of Cuba,
is also borne out by the presence there of such velicts
as the endemic Microcyas and Zamia spp. and the
high number of endemies generally, as shown in the
recent flora. An explanation can also be offered of
the affinity between Cuba, Hispaniola and Porto Rico,
and the anomalous position of Jamaica as far as
some members of the mnorthern group of Central
American plants ave concerned. This could have oe-
curred not necessarily by inter-island migration but
by the continued presence in these three islands of
refugia when the vest of the land, and the whole of
Jamaica, was submerged. Such refugia would pro-
vide secondary centres of distribution in the islands
concerned when  the land, as we know it to-day,



October, 1953

THE VEGETATION OF JAMAICA 369

TaBLE 4. The Conjectural Land Connections of the Greater Antilles (after Schuchert 1935).

Geological Period Land Connections

Upper Pliocene—Pleistocene None

Upper Miocene—Lower Pliocene

Lower Middle Miocene Honduras—Jamaica

Upper Oligocene

Middle Oligocene

Lower Oligocene

Upper Eocene

Upper Cretaceous
Bahamas—S. Florida

e

subsequently emerged. Such a scheme would account
for distribution of northern species following the
Magnolia pattern and central species following the
Bombax, Lysiloma pattern. It does, of course, assume
that such plants had already migrated from Central
America by these times. As to whether this is a
reasonable assumption or not, we have no evidence.
However, if they were present, the question might
well be asked why did migration not take place to
Jamaica from Hispaniola during the land connection
of Upper Miocene times?

The only other alternative would seem to be that
there may have been inter-island migration of these
species which arrived in Cuba during those periods
when Cuba alone was conneeted to Honduras. It 1s
difficult to find any adequate reasons why Jamaica
should have been left out of such migrations.

Species distributed according to the pattern of
Pinus caribaea and the oaks which appear to be
confined to Cuba, are in a different category from the
above and may well be taken as an example of the
danger of putting too mueh emphasis on land bridges
alone without considering the ecological implications
of the species concerned. The distribution of Pinus
caribaea in the Caribbean arvea is indicated in Fig. 7.
Teologically, it is confined to a habitat where the
soil consists of flat siliceous sands (which may be at
sea level or up to 2,000 ft.), supporting a Pine
savanna of sedge and grasses dotted with pine trees,
oaks and a few characteristic assoeiated shrubs. 1t
is absent from Jamaica and possibly the other islands
of the Antilles, because there are no hahitats present
with the edaphie conditions required. It should,
furthermore, be noted that, at the present time,
Pinus caribaea is confined to the west of Cuba where
such soils oceur. This area, according to Schuchert,
was submerged as late as Upper Pliocene-Pleistocene
times and it is extremely unlikely that any land pres-

Honduras—Jamaica—Hispaniola—Porto Rico

Hispaniola

No connections to mainland

Honduras—S. E. Cuba: Jamaica—
Hispaniola: Hispaniola—Porto Rico

Honduras—S. E. Cuba: Jamaica—
Hispaniola: Hispaniola—Porto Rico

S. America—C. America—G. Antilles

Remarks

Cuba submerged except for S. E.

Narrow separation from Cuba to
N. W. Hispaniola

Much of Cuba & Hispaniola
submergead

Cuba submerged except for
south-east corner; Jamaica
completely submerged

Cuba finally isolated from rest
of Greater Antilles

Honduras—G. Antilles—Bahamas

All low parts of islands
submerged

e

ent in south-east Cuba would provide a refuge for
the members of this specialized community. Tt must
he assumed, then, that Pinus caribaea arrived in
Cuba at a later date and it is tempting to suggest
that this was via a land-bridge extending from Yuca-
tan to Cuba, 160 mi away.

Tt is generally agreed that no land-bridge ever
existed between Cuba and Florida and North America.
Southward, a continunous land-bridge has been postu-
lated through the Lesser Antilles to South Ameriea.
This is very doubtful owing to the differing age and
voleanie origin of these smaller islands.  Beard
(1948) has shown that the past geologie history of
the Lesser Antilles is reflected in the flora which
supports the view that these islands were never link-
ed by a land-bridge.

LONG DISTANCE MIGRATION

Within the Caribhean as a whole, emphasis has
heen upon continuous land connections. Long dis-
tance migration has been relegated to a minor role.
Nevertheless, there is much evidence that migration
of plants with wind-borne dissemules, has occurred.
Strong winds blow down from Cuba to Jamaica in
the months of November and December. This may
account for the affinity between these two islands
of the Orchidaceae and the Pteridophytes. Further-
more, sea and wind currents, often of hwrricane force,
pass upwards from the Lesser Antilles to the Greater
Antilles and the Caribbean shores of Central America
for most of the year. Dealing with the distribution
of the Apocynaceae, Woodson gives evidence sup-
porting the assumption that wind-borne seeds account
for the migration of Greater Antillean species such
as Eehites lutea, Echites umbellata and Rhabdadenia
biflora to the mainland of Central America. In the
absence of any evidence for a land-bridge connecting
the Greater and Lesser Antilles to South America, it
must he assumed that many of the species in Jamaica
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that have affinities with the Lesser Antilles, have
arrived by long distance migration. How this has
occurred should be worked out for cach species in
detail, bearing in mind that there are many examples,
such as those of southern species given in Table 3,
which are not common to the Greater Antilles as a
whole.  Chapman (1947) presented figures showing
the geographical relationship of the seaweeds of Ja-
macia to Florida, the Bahamas and the Virgin Islands.
These affinities are undoubtedly due to the prevailing
sea. currents.

The importance of hirds and bats as agents for the
spread of plants in the Caribbean has heen stressed
by Beard (1949). He estimates that at least two-
thirds of the rain forest trees of the Lesser Antilles
produce fruit attractive to these animals and thinks
that this may account for their migration from South
America.

Paleobotanical evidence for the Carribbean is frag-
mentary. Genera and families have been traced bhack
to the Cretaceous and Tertiary, and there appears
to have been a sudden flush of new species since that
time which, no doubt, has some bearing upon the
high endemism claimed for the West Indies (Hollick
1924, 1928). The Jamaican record has not been
studied. A well-preserved palm type has been re-
cently found. However, all the fossils date back to a
pre-emergence period and so belong to a lost flora.

COMMUNITY STUDIES
INTRODUCTION

The vegetation of Jamaiea, with the exception of
the montane regions, is tropiecal. Typical of Carib-
bean islands, the major ecological houndaries arve
determined by a wet northern coast, a central montane
region and a dry southern plain. The determining
factor is rainfall which, in tuwrn is dependent upon
the prevailing wind and the mountain barriers in its
path. Within these boundaries, however, many local
factors operate to bring ahout a very diverse and
varied vegetational pattern.

The vegetation as a whole has never been deseribed.
The sparse literature which exists on the subject
comprises, for the most part, deseriptive essays
written by visiting botanists, or more intensive in-
vestigations of a single aspect. The Caribbean Com-
mission (1947) on forest vesearch for Jamaica re-
ported that ‘“no appreciable data are available on
plant ecology or other aspects of forest hiology” and
stated that there was an urgent need for a detailed
ecological survey of the forest types and successional
groups.

In 1846, the Danish botanist, Qrsted, visited Ja-
maica and later published a map and description of
the vegetation, outlining the hroad plant communities.
There are also some hrief generalized deseriptions of
historical interest by Sir Hans Sloane, Browne,
Swartz and other early workers. Harshberger (1903)
and Shreve (1910) describe some of the coastal
vegetation, while Shreve (1914) gives an account of
the higher montane forest together with some physio-
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logical investigations. A lengthy paper by H. & M.
Brockmann-Jerosch (1925) is remarkable if only
for the fact that it was based upon a three-week
visit in 1913. A eross section of the eastern (Blue
Mountain) end of the island is well described from
the route taken and perhaps remains as one of the
best general veports to date. In 1939, Cambridge
University sent a small expedition to study mangrove
communities. The results were published by Chap-
man (1940, 1944).

Although initially the sole ohjective was to describe
the local vegetation, it soon hecame evident that ac-
count must be taken of the ecological correlations
necessary to fit the vegetation of Jamaica into the
Caribbean area as a whole. Beard (1944a) has specifi-
cally discussed the problems of ecological classifi-
cation within the Carribean and proposed a system
for general use throughout Tropical America. He
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