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PREFACE
This report covers a project forming part of the scheme for undertaking soil surveys
in all the territories of the British or former British West Indies. These surveys have
been in progress since 1947 and the field w^ork in most islands is now nearing completion. This survey was done by Messrs. K. C. Vernon and D. M. Carroll, the latter
a member of the Overseas Pool of Soil Surveyors. The laboratory analyses are the
work of Mr. J. Spector and Mr. P. Moss and the data on clay minerals have been
provided by Miss A. du Feu of Rothamsted Experimental Station, Herts, England,
and Dr. B. P. Warkentin, Macdonald College, Montreal, Canada. Mr. Colin Hudson
of the Barbados Department of Agriculture contributed the information on cane root
development and helped in the compilation of the land use section.
The field work has been greatly helped by the availability of excellent aerial photographs and of maps produced by the Directorate of Overseas Surveys. The soil maps
published with this report are on a scale of i : 25,000, but the field sheets, on a scale
of I : 10,000, are available at the Department of Agriculture, Barbados.
Much information is already available about the soils of Barbados and this was
fully used during the course of mapping the soils and writing the report. This report
differs from most previous reports in the series in having more discussion on the soils,
including generalized descriptions of each soil unit. The section on land use is thus
relatively smaller but is, of course, no less important than in previous reports. The
authors considered it important to include as much information as possible on the
genesis of the soils since an understanding of this is of great value in subsequent work
on soil fertility.
Detailed descriptions of all the profiles and soil analyses have not been included
in this report but will be put out in a separate mimeographed report.
During the course of the survey much help was received from the Department of
Agricvdture in Barbados. The farmers and planters of the island were a continual
source of information and help and to them, and to the numerous individuals and
organizations who aided the survey the authors are most grateful.
J. K. COULTER,
Head, Soils Section, Regional Research Centre.
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PART I
THE PHYSICAL B A C K G R O U N D TO BARBADOS
Barbados is the most easterly of the Caribbean islands,
lying about i3°N. and 59°W. It covers 167 square miles
and is roughly triangular in shape, with the apex directed
60° N.N.W. ; it is approximately 21 miles long and 14
miles across at the widest point. Within this small area
there are 232,000 people, one of the densest populations of
the world.
Climate
The climate of Barbados is maritime and tropical with
a sub-humid to htmiid rainfall regime which approaches a
semi-arid character in the drier part of the island. Though
the overall island average rainfall is 60-24 inches ( i i i years)
its amount and distribution is the major climatic factor
limiting crop grovrth in Barbados for there is a great
variation in rainfall from year to year (Table I).
TABLE I
Variations in Annual Rainfall
1938
(a "wet"
year)
ins.

1930
(a "dry"
year)
ins.

1929
(a "normal"
year)
ins.

Lion Castle...
(High rainfall area)

12470

5570

1

77-88

Codrington
(Low rainfall area)

8446

29-40

1

43-76

There is also considerable variation within the year. In
general, there is a dry season from January to May and a
wet season from June to December, but the inception of the
seasons is not the same every year and there are "transitional" months between them. About three-quarters of
the year's rain falls in the wet season and showers are
unusually heavy and local.
The seasonal rainfall distribution follows that of total
annual rainfall quite closely (Figure I). There is a distinct
dry season in the lowlands, but there is no pronounced variation in seasonal rainfall in the higher parts of the island.
The leeward coast appears to be slightly moister than the
windward coast.
Humidity does not vary greatly throughout the year,
averaging 71% for the dry season and 76% for the wet
season.
There is little variation in diurnal or seasonal temperatures. The average shade temperature is 79°F. and shade
temperatures above 90°F. or below 6o°F. are only rarely
recorded. During the wet season temperatures usually
range from 74° to 87°F. and during the dry season from
70°to 84°F. There are no records for the higher lands,
but their temperatures are probably some 5° to io°F. lower
than those of the lowlands.

There are few cloudy days, except in the middle of the
rainy season. Day length only varies by an hour or two
in the different months of the year. Monthly averages of
daily sunshine range from six to ten hours.
The north-east trade winds are very persistent over most
of the year, blowing from east-south-east to east-northeast, at a 12-hour average velocity varying from 22 m.p.h.
to less than 2 m.p.h. Winds usually increase in velocity
during the dry season and have a strong desiccating effect.
There are occasional south-easterly gales in the rainy
season and there has been one hurricane this century, in
1955, with a maximum estimated wind velocity of n o
m.p.h. Many parts of the windward coast are severely
affected by the large quantity of salt spray carried on the
wind.
Vegetation
No trace of the original pattern of vegetation now remains
in Barbados. Early visitors to the Colony reported that the
forests were so thick that the first settlers found it difficult
to clear areas for planting. Deforestation must have been
rapid while the sugar industry developed and the island's
population grew. Beard (1949) believed that this forest
would be more xerophytic than that of most Caribbean
islands and might be closest in character to that of Barbuda.
The only relics of original vegetation now occur at
Turner's Hall Wood in the Scotland District, Foster Hall
Wood under the brow of Hackleton's Cliff and possibly in
some gullies, but even these localities have been invaded
by secondary growth. Turner's Hall Wood has been
described in detail by Gooding (1944) and called "semievergreen seasonal forest" by Beard (1949).
Most of the arable acreage of Barbados is covered with
sugar cane and "sour grass" (Andropogon pertusus) is grown
on rocky "rabland." The characteristic plant-associations of gullies, dry pastures and sea-beaches has been
described by Hardy (1934). There are also very many
introduced species, some of which have become so well
established that they enter into natural plant associations.
Geology
Barbados is a coral-capped sea mount emerging from a
broad and ill-defined submarine ridge, which separates the
ocean deeps of the Tobago Trough to the west from the
Atlantic depths to the east. This sea mount lies on an
arcuate strong negative gravity anomaly curving around the
lesser Antilles. Barbados owes it origin, with Tobago,
Trinidad and the coastal range of Venezuela, to geanticlinal
folding beginning in the late Cretaceous. Coral now
covers about six-sevenths of the island. On the remainder
the cap has been removed by erosion and the older sedimentary rocks of the sea mount outcrop at the surface.
There are a great number of publications dealing with
the geology of Barbados, but, although the detailed stratigraphical sequence has been fully discussed, very little has
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been written on the complex structure of the island. A
comprehensive bibliography can be found in Senn (1940
and 1947) and Table II follows Senn's work (1947) :—
TABLE II
The Stratigraphy of Barbados
Period
Pleistocene
Upper Oligocene
Upper Oligocene
Middle Eocene—Lower Oligocene
Middle Eocene
Middle Eocene
Lower Eocene

\

Formation
Coral rock formation
Bissex Hill formation
Globigerina Marls
Oceanic formation
Joes River formation
Upper Scotland formation
Lower Scotland formation

The oldest rocks of Barbados, the Scotland formations,
are very thick sediments deposited into a rapidly and continuously subsiding geosynclinal foredeep. They show
the sedimentary strutures characteristics of such turbidite
deposits and large scale slumping and sliding features are
common. The origin of these sediments appears to have
been an emerging geanticlinal ridge of metamorphic and
igneous rocks somewhere to the south of the present
position of Barbados. The Scotland formations are
strongly folded and the limbs of the folds are often overturned and thrusted.
In the Middle Eocene, when the volcanic eruptions
began in the Lesser Antilles, these clastic sediments were
covered by a thick, structureless deposit, the Joes River
formation. The chaotic texture and pebbly nature of this
formation supports Seim's (1947) view that it formed from
a thick series of flows from mud volcanoes, although it is
also possible that this formation may represent large scale
shear zones mobilized by the break-up of oil, gas and water
reservoirs.
The Oceanic formation and the Upper Oligocene are
made up of a great variety of Globigerina and Radiolarian
marls, muds and clays, with many interbedded ash and
tuff bands. Senn (1947) believed these to be abyssal
deposits. Deformation apparently continued as the lowest
members of the formation are somewhat folded and faulted.
Shallow and deep water conditions probably oscillated
during the Oligocene and Pliocene periods allowing the
Barbadian Ridge to emerge and become denuded. Finally,
the Ridge became stable enough to allow the growth of
reef-building organisms. The base of the Coral Rock
formation is a platey bed of irregular thickness rich in
foraminiferal limestone. Above this horizon, theie is as
much as 300 feet of massive coral formed by the skeletons
of coral organisms and calcareous algae, with much interstitial reef debris and coral sand. There is little variation
in lithology or fauna throughout the main coral mass. In
the flat lowlands of St. Lucy and St. Philip recent deposits
of shelly marl are found.
Various theories have been suggested to account for the
regularity of the marked terraces of the Coral Rock formation. These terraces run parallel to the present shore-line
at an approximately uniform elevation above the present
sea level, with a slope between 25° and the vertical. One
view regards the terraces as the relics of a series of fringing
reefs developed as the island rose above the sea (Harrison
and Jukes Brown, 1890). Trechmann (1933) has suggested
that the coral carapace was all of one uniform age and
that the whole of the submarine platform was elevated by
an oblique thrust from the west and south, producing an

east and north-east pitch to the land and cracking the coral
cap along the lines of the present escarpments. Price
(1962) assigns more importance to the process of marine
abrasion and wave-cutting. In any hypothesis, land
emergence would be gradual and wave-cutting would contribute much to the final form of the cliff.
Physiography
Barbados is physiographically divided into two distinct
parts. To leeward (Figure 2) there is a series of gently
sloping, steplike coral terraces covering the major part of
the island and to windward there are the steep, broken
slopes of the Scotland District, which make up only oneseventh of the island's area.
Nine physiographic units can be recognised in Barbados
(Figure 3) :—
(i) The St. Lucy Plain. Slopes greater than 5° are rare
in this flat plain, which is approximately i | miles wide
with sea-cliffs at its margin. The lack of terracing suggests
that this peripheral area was unaffected by much of the
uplift that domed the rest of the island.
(ii) Below the First High Cliff. The First High Cliff is
a prominent feature, about 60 feet in height and its base
is about 60 to 80 feet above sea level. The cliff runs from
Half-Moon Fort in the north to Foul Bay in the south-east.
Below the cliff, the ground falls in low terraces to a narrow
sandy beach. Senn (1946) recognises four general terrace
levels at 7 to 10 feet, 20 to 35 feet, 45 to 60 feet and 75 to
90 feet.
(iii) Below the Second High Cliff, (a) Along the leeward coast, in St. Peter and St. James, this is a narrow
strip i - i | miles wide, bounded by the St. Lucy Plain to
the north and the Clermont Nose to the south. There are
at least four semi-continuous terraces in this strip. The
terraces appear to rise in elevation about the highly faulted
anticlinal Clermont Nose, {b) A marked terrace runs east
from the Clermont Nose into St. Philip at about 200-280
feet. In the north, a similar cliff at about 200 feet swings
away from the leeward coast and cuts off the St. Lucy
Plain from the imdulating Lowland Plateau above, (c)
Much of the area between the 100 feet and the 200-280
feet cliffs is flat or only gently sloping.
(iv) The St. George's Valley. This is a synclinal structure with a wavy floor elevated about 100 feet above sea
level. The valley is elongated in an east-west direction
and is about 5 miles long. A depth of 40 feet of clay has
been recorded from the valley bottom. Hardy (1950)
believed this valley to have been a lagoonal area within
the coral reefs.
(v) St. Philip Plain. Much of the eastern part of the
parish of St. Philip appears to mark an old lagoonal site
where fresh or brackish water swamp conditions occurred.
This very flat plain is bounded on the seaward side by a
reef and by the 200-280 feet terrace on the landward side.
A coral ridge also bisects the plain, which is floored by a
recent deposit of shelly marl. This peripheral area is
also largely unaffected by the main updoming of the island.
(vi) Above the Second High Cliff {the Upland Plateau).
The base of the Second High Cliff is usually 400 feet
or more above sea level and the Plateau itself is elongated
in a north-south direction. In the north, the escarpment
is not very pronounced or high, but along the leeward
coast it forms a vertical wall 8 to 9 miles long and some
80 feet high. The Upland Plateau is 2\ miles wide in
St. Lucy and i l miles wide along the leeward coast.
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FIGURE 4
Landforms in the Scotland District of Barbados, Sedge Pond, Parish of St. Andrew.
(Crown Copyright, Reproduced by permission of H.M.
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Senn (1946) distinguishes two types of groundwater :
(i) stream—where there are localised streams in the basal
coral, (ii) sheet—towards the west coast from the main
coral mass to the south coast and east and west through
the St. George's Valley from the Christ Church Ridge.
This type of flow is not confined to the basal layers.
(b) The Scotland District. The Scotland Clays and
Joes River Muds are both impervious and impermeable.
The Oceanic rocks are often very porous, but impermeable
as the pores are small. The Scotland sands are not very
pervious as they are usually fine grained and well graded.
Consequently most of the rainfall is lost by runoflf. The
streams of the Scotland District show superficial drainage
with a north-easterly trend, although Joes River appears
to have been diverted southwards.
(c) Springs and Streams. Springs are rare in the coral
limestone area except in areas of low elevation such as
Battaleys and Graeme Hall, where sheet water fiow meets
the ground water table. Streams occur at Fortescue and
Golden Grove where there are underlying impermeable
marls. Spring lines are common at the base of the Oceanic
and even at the base of clay beds within the formation
itself.

There is a change east of the Clermont Nose, where the
Upland Plateau is about 4 miles wide and becomes less
steeply sloping and less gullied. The Second High Cliff
seems to mark the slowing-down of the island's emergence,
with the sea at a steady stand for a long time, although a
peculiar embayment in this cliflF at Palmer's shows four
separate steps.
The Upland Plateau rises gradually in a series of low
terraces to the Scotland escarpment at 800 to 1,000 feet.
In the vicinity of Hackleton's Cliff this escarpment is a
striking vertical cliff over 70 feet high. Much of the
Upland Plateau, particularly along the leeward coast, is
broken up by dry ravines or "gullies." Many of these
gullies start at the Scotland escarpment where they have
been "beheaded" by erosion. They may be up to a
hundred feet deep and are usually relatively narrow. They
may start by solution along joint planes or by deepening
of existing channels in the original coral reef. There
is a secondary dome in the Upland Plateau, the Golden
Ridge dome, with a north-east to south-west trend and a
crest about 150 feet above the surrounding land. Adjoining
this ridge is a large depression in the Plateau, the Sweet
Vale syncline or the St. John's Valley. This valley is over
4 miles long and in some places over a mile wide. The
sides of the valley are distinct infacing cliffs as much as
2C0 feet in height and the valley was probably once a
shallow arm of the sea during the emergence of the main
plateau and the subsidiary Golden Ridge Dome to the
south.
(vii) The Christ Church Ridge. This elevated anticlinal
area, with a broad, flat top, is nowhere much higher than
350 feet above sea level. The highest part is not terraced
but there are several distinct terraces below this level.
Trechmann (1933) and Saint (1934) have suggested that
the Christ Church Ridge is of more recent uplift than the
main coral mass.
(viii) The Scotland District. The coral cap, which
covers the rest of the island, has disappeared here by
break-up and erosion. Steep and broken ridges of the
older sedimentary rocks run radially with a north-east
trend from the outer rim of the Scotland escarpment to
a centre near the mid-point of the Scotland shore. The
valleys are steep and narrow at their origin, but broaden
out into wide alluvial plains. There are no seaclififs due
to the weak lithology of the Scotland rocks, but quite
extensive sand dunes are found. The beaches of the
Scotland District are largely quartzose sands, darker in
colour than the coral sand beaches. The block diagram
(Figure 4) illustrates the land forms in this district.
(ix) The Below Cliff Area. The Below Cliff area is an
extension of the Scotland District to the south-east, some
4 miles long and about | mile wide. Although the-Scotland Escarpment has also retreated to the west here, there
are small level patches of coral terrace at Bath (160-200
feet), Newcastle (160-200 feet) and Codrington (340-350
feet). The whole area is covered with much coral scree
and coUuvial deposits.
Drainage (Figure 5)
(a) The Coral Rock. It is estimated (Senn, 1946,
Tullstrom, 1964) that 20% of the rainfall falling on Barbados
reaches the underground reservoirs. While the primary
porosity of the rock is low to medium, the secondary
porosity is fairly high as coral limestone readily yields to
carbonated-water solution. The basal algal limestone is
the aquifer horizon.

Agriculture in Barbados Today
(i) The Sugar Industry. Sugar cane was introduced
into Barbados soon after the foundation of the colony
and its cultivation gradually lessened the importance of
the usual seventeenth century West Indian crops of cotton,
indigo and tobacco and a system of small plantations grew
up which relied on slave labour and wind power. Today
Barbados is one of the few examples of a virtual mono-crop
economy remaining in the West Indies, as cane is the only
cash crop produced. In recent years, the sugar industry
has commonly provided more than 90% of the total
domestic exports of Barbados. In 1962, 146,371 tons of
sugar and 3,504,998 wine gallons of fancy molasses (equivalent to a total of 158,458 tons of sugar) brought in $(B.W.I.)
27,476,037. Production varies between 150,000 and
200,000 tons (including fancy molasses figures) with an
average figure of about 170,000 tons. Recovery figures
(tons of cane/tons of sugar) vary from 8-56 to 9-94 and
yield of sugar per acre varies from 3-13 to 4-33 tons.
Estates are still paid on the amount of cane produced.
The Commonwealth Sugar Agreement of 1951 allows a
negotiated price quota, which has averaged over £40 a
ton in the last ten years, and an outer quota without any
price guarantee. "Free market" sugar is rarely important
as most of the island's sugar is bought under the Commonwealth Sugar Agreement. One effect of this Agreement
is to conceal the need for economic diversification.
Some 16 factories and 3 molasses factories were still
operating for the 1963 crop. Many of these factories are
too small and inefficient by modern standards, but it is
financially impossible at present to centralise production
drastically. In March, 1961, 18,793 workers were
employed on estates and 2,456 in factories. Many estates
now find it difficult to recruit cane-cutters and it seems
that some degree of mechanisation will become necessary
if Barbadian sugar is to be economically competitive in
world markets.
The acreage reaped has increased slowly in recent years,
so that, in 1961, 49,441 acres were reaped from a total
arable acreage of 68,564 acres. This figure comprised
11,219 acres of plant cane, 26,222 acres of ratoon cane
and an estimated 12,000 acres of peasant cane. Ratooning
n

harrowing or rotavation or ploughing when the soil is in
an unsuitable moisture state. The use of a single- or
double-gang trailing harrow is increasing. This cuts trash
and also performs a cultivation operation and promises to
be particularly valuable on the heavier soils. A new
implement, still in the experimental stage, the Turnspit,
also turns in trash and cultivates in one operation. It can
be used on a wheeled tractor, but its rate of working is
slow. Many parts of the island seem suited to mechanical
ridge planting or Louisiana banks.
There is insufficient water to irrigate extensive areas of
cane in Barbados ; very few estates irrigate at present.
However, recent work by the Irrigation Board has shown
that limited irrigation at critical periods of the crop cycle
would be possible and profitable.
(ii) Vegetables. Estates are compelled to plant i2°'o
of their arable acreage in vegetables. The i960 estimated
figures were : sweet potatoes 3,500 acres, yams 2,500 acres,
maize 1,100 acres, edoes 500 acres. The marketing system
consists of "hucksters" reaping and buying provisions from
estates, for retail to the consumer. Production of provisions could be greatly increased and costs lowered with
the use of different planting methods, correct manurial
practice, mechanical reaping and efficient marketing.
Most garden vegetables such as cabbage, beans, tomatoes,
carrots and cauliflower can be grown easily, but there is
very little market gardening. Pigeon peas are usually
grown on the edges of cane fields. Both bitter and sweet
cassava and ground-nuts do well, particularly in the dry
coastal areas.
(iii) Tree Crops. Banana production is increasing, but
there is no export trade. Citrus is imported, but more
could be grown in the Scotland District to supply the
island's internal market. Breadfruit and mangoes are
grown in gullies, around villages and in Bridgetown gardens. There is no copra production and very few coconut
plantations. The Soil Conservation Section of the Agricultural Department has begun some forestry operations.
(iv) Livestock. There are an estimated 11,550 cattle
on the island, mostly very mixed breeds of low value.
The Goverimient maintains a dairy herd of Holstein and
Guernsey cattle. There are possibilities of a dairy and a
beef industry, but problems of feeding and marketing have
yet to be solved. Pig-raising is subsidised; there are
about 55,000 animals, generally of poor quality. There
are about 36,000 sheep in Barbados, mostly Barbados
Black Belly crossed with Wiltshire Horn. There are also
some 8,650 goats, mostly of the British Alpine and Saanan
breeds.
Labour
The total working population in i960 was approximately
85,000 (50,000 males and 35,000 females). Only 27%
of this number were employed in agriculture or fishing.
The Barbadian today shows some reluctance to engage in
agricultural labour and it is becoming increasingly difficult
to recruit new workers.
Transport and Communications
Barbados plays a central role in Eastern Caribbean trade
and is connected by international airlines to North and
South America and Europe. British West Indian Airlines
and the Federal shipping service connect Barbados with
the rest of the Caribbean. Several steamship lines offer
direct services to many parts of the world. Local communications are good and the island possesses an excellent
road system.

beyond a fourth crop, is rarely practised. In 1961, less
than 2% of the total was in fifth crop (fourth ratoon) or
more.
Ploughing and digging of cane holes starts about July
and planting begins about the end of October ; the crop
grows for some 15 months. Usually two two-bud cuttings
are planted in each cane-hole and the spacing is commonly
5 feet by 5 feet in high rainfall areas and 5 feet by 6 feet
in some low rainfall areas. This planting system was
developed for cane-holes and would have to be modified
for mechanical planting ; Barbados is the only sugarproducing country to retain the cane-hole system, but this
is unlikely to survive any major increases in cost. The
fields are often mulched with cane trash or sour grass ;
sour grass was once used extensively for this purpose and
some sour grass pastures were even manured. Harvesting
starts towards the end of January and continues for over
four months. Burning before harvest is not permitted in
Barbados, but there are many cane fires every year. In
fields ploughed after harvest, food crops are frequently
planted; ratoons are fertilised with muriate of potash
and sulphate of ammonia, at the advent of the rains in July.
Although Barbados has no cane diseases, there are several
insect pests as, for example, moth or stem borer (Diatraea
saccharalis), root borer {Diaprepes ahbreviatus) and root
mealy bug {Rhizoecus sp.). A more recently noted pest
is the Symphylid {Scutigerella sp.). Rats also cause much
damage, while monkeys are a minor nuisance in some
localities.
The most popular cane varieties in Barbados are (in
order of preference but all over 20% of the present crop) :
B.4744, B.41211, B.49119 and B.45151. The first and
the last named are recommended for high rainfall areas
and the other two for low and intermediate rainfall areas.
There are several promising new canes, for example,
B.54142 and B.52107 being introduced by the British
West Indies Cane Breeding Association. The Association
is aiming to produce a thicker cane with a higher sucrose/
cane ratio. There is, however, little information on the
use of different varieties for different soil and ecological
conditions.
At present only potassium and nitrogen are applied to
canes (Table III). There have been no responses to
phosphorus in the trials of the Barbados Department of
Agriculture. Filter press mud appHcation always appears
beneficial, but the supply is limited and it is bulky and
expensive to handle.
TABLE III
Latest Fertilizer recomtnendations in Barbados (1957)
Muriate of
potash
{cwt.jacre)

Sulphate of
ammonia
{cwt.jacre)

i Plant Cane

i|

2k

,

Ratoons

2

Ah

, Plant Cane 1
:
!
! Ratoons I

i

4

if

5

High rainfall areas

Low rainfall areas

The cultivation on peasant holdings is normally rotavation followed by mould board ploughing and on many
estates it is rotavation followed by subsoiling. Rotavation,
though it chops the trash and stumps, gives too fine a
tilth, is very shallow and leaves a definite "sole."
Ineffectual subsoiling is usually caused by a poor previous
12

P A R T II
THE SOILS OF B A R B A D O S
Smectites are 2 : 1 layer mineials with a basal
spacing, when satured with glycerol, of approximately
iSA. "Kandoid" is the adjective corresponding to "kandite"
proposed to cover minerals previously known as kaolin
minerals or members of the kaolinite group. Kandites
are I : I layer minerals with an essential chemical composition close to Al2O3.2SiO2.2H2O.

INTRODUCTION
The Soil Map
Tl'-e 18 sheets of the i : 10,000 map of Barbados
pubUshed by the Directorate of Overseas Surveys were
used as base maps for the mapping of the island's soils.
An excellent set of air photographs (scale approximately
I : 12,000) was also available and was used in conjunction
with these maps.
On the map the first part of each symbol is a number
corresponding to a particular mapping unit. Descriptions
of the mapping units used can be found in the subsequent
sections.
The second part of each symbol designates the class of
slope, according to the following scheme :—
A slopes of gradients
...
o°-2°
-t>

,5

5,

„

•••

Horizon Nomenclature
So that similar horizons can be compared the profile
horizons are designated by letters. The following notation
has been used :—
Api Upper ploughed layer.
Ap2 Lower layer disturbed by cultivation.
Ap2g Mottled horizon subject to periodic water-logging.
(B) Altered horizon without much depletion or enrichment of clay, structurally and colourwise different
from horizons above and below.
(B)g Gleyed (B) horizon.
G
Gleyed horizon.
(B)'C etc. Horizons of transition or intermediate character.
D
Underlying rock unaltered.

2 —5

C „
„
„
...
5"-io°
D „
„
„
...
I0°-20°
E „
„
„
...
20'-30°
F „
„
„
...
Over 30°
and R
Re-formed Land
The third part of each symbol designates the stage of
soil erosion, judged on the following scale :—
+ Area of accretion.
0 No apparent accretion or erosion.
1 Slight erosion.
2 Moderate erosion—perhaps 50% of topsoil lost.
3 Severe erosion—all topsoil and some subsoil lost.
4 Very severe erosion—most of subsoil lost.
5 Extremely severe erosion—eroding parent
material.

SOILS OF THE CORAL REGION
Classification
(i) Classification at Local Level. The soils of the coral
region of Barbados have been divided into nine associations
(Figure 6), an association being a group of soils developed
from the same parent material within one climatic area and
representing the range of profile types produced as a result
of differences in drainage. In these soils this range of
profile types is closely associated with depth characters
and the depth to coral rock has been used to define the
various associates.
Kandoid clay soils overlying calcitised coral limestone
(Upland Plateau) :—
1. Red-Brown Association—more mature soils.
2. Yellow-Brown Association—less mature soils.
Dominantly smectoid clay soils overlying coral limestone
(Lowlands and Christ Church Ridge) :—
3. Grey-Brown Association—more mature soils.
4. Black Association—less mature soils.
Clay soils developed from lagoonal or other clay deposits :—
5. St. John's Valley Association (kandoid clays).
6. St. George's Valley Association (mixed clays).
7. St. Phihp Plain Association (smectoid clays).
Soils developed from predominantly sandy deposits ("Red
sands" of the leeward coast) :—
8. Red Sand Association.
Shallow, immature soils of dry areas :—
9. Coastal Association (St. Lucy and St. Philip windward coasts).
Each association has been divided into drainage associates, each with its own characteristic profile. For map-

The Description of the Soils
The soils of the Scotland District have been separated
from those of the coral areas of Barbados, as each group
has little in common with the other.
Technical terms used in the sections describing the
mapping units are defined in the U.S.D.A. Soil Survey
Manual (1951). Data obtained from thousands of auger
borings and inspection pits have been used to produce
generalised profiles for the major mapping units, and to
indicate some of the variations encountered. Over 400
samples collected during the survey have been chemically
analysed by standard methods in the Soils Laboratory of
the Regional Research Centre. A separate section of the
report will be issued by this Centre with more detailed
profile descriptions and analytical data for 103 sites.
Root systems are scored o-io on the amount of rooting
present and a, b, c for active, poorly active and very poorly
active or dead roots respectively.
The terms "kandoid" and "smectoid" follow suggestions
published by the Clay Minerals Group, Brown (1955).
Both are group names with a wider and more general
application than the names they supersede. "Smectoid"
is the adjective corresponding to "smectite," proposed to
cover minerals previously known as montmorillonoids.
*3

THE SOIL ASSOCIATIONS
OF
BARBADOS
LEGEND
1 Red Brown Association
2
Yellow Brown Association
3a Grey Brown Association
3b Grey Brown Association
{Leeward Coast Variant)
4

Black

5

St John's Valley

6

St George's Valley

Association

7

St

Association

8
9
10

Association

Philip

Plain

Association

Red Sand Association
Coastal Association
Scotland D i s t r i c t Soils

ping purposes, the range covered by each of these major
profile types is defined. (Glentworth and Dion 1949).
(ii) Classification at World Level. The kandoid clay
soils of the Upland Plateau have been called Terra Rossa
or Red Podzolic by Hardy (1950) although these soils are
markedly different from the typical Terra Rossa of the
Mediterranean area and the Red Podzolic soils of the
Southern United States. These soils seem to possess a
cambic horizon and could probably be placed in the
Inceptisol order of the U.S.D.A. 7th Approximation (i960).
Their properties also correspond to most of Kellogg's
(1949) criteria for "latosols."
The smectoid clay soils referred to as Rendzina by
Hardy (1950) appear to belong to the vi^idespread class of
tropical soils named "Grumusol" by Oakes and Thorp
(1950) and included in the Vertisols of the U.S.D.A. 7th
Approximation (i960). The various poorly drained soils
of the lowlands and St. Philip are closely related to
Grumusols and might be regarded as associated Low
Humic Gleys. The St. George's Valley soils and Black
Association soils developing from deep clay deposits could
also be called Low Humic Gleys and Hardy (1950) has
noted that they closely resemble "Vlei" soils (Robinson
1949). The St. John's Valley soil with a strongly mottled
subsoil appears to be a stage in the formation of a groundwater laterite.
Genesis
(i) Soils over Coral. Most of the soils overlying coral
are formed from the insoluble weathering products of the
coral itself and from later ash falls on the developing soil.
The weathering products of the coral are also likely to be
of volcanic origin. Harrison (1920) showed that this
material contained specks of pyroxene and feldspar and
flakes of volcanic glass, so fresh and unaltered as to suggest
a wind-blown origin. Much of the ash falling into shallow
waters around the growing reef wouJd be redistributed into
the reef debris by waves and currents.
If the greater part of the soil is formed by simple solution
of the coral limestone by carbonated waters, a large amount
of coral rock would have to be removed. Harrison (1928)
estimated that the formation of one cubic foot of residual
red clay required the solution by carbonated water of 50
to 60 cubic feet of coral rock. The coral rocks, however,
show none of the extensive karst features that would be
expected to reflect such a process. Only weak karstification such as simple small dolines, is seen in Barbados.
There are also vertical cliflFs and very small scarps present
that would not survive extensive solution.
A considerable amount of ash must have fallen on Barbados from eruptions in the neighbouring volcanic islands.
The last recorded falls were in 1902 and 1903 when 34 tons
of ash per acre fell.
Harrison (1928) also believed that at low elevations the
soil would be partly derived from detrital material deposited
on still submerged coral, in particular material from the
sediments underlying the coral cap, which would then be
at a higher level than the growing coral reef. In support
of this contention, Harrison (1920) showed that the
"quartz" of the Upland Plateau sous is predominantly
secondary and chalcedonic, while almost the whole of that
in lower level soils is quartz sand presumably from the
Scotland District rocks. This was subsequently confirmed
by Rodrigues (1947).
Several theories have been proposed to explain the
emergence of the coral cap of Barbados, but all agree that

the emergence would be lelatively slow, and it foUows that
the coral at the highest elevations would be exposed to the
process of weathering for the longest time. Saint (1934)
suggested that the red soils of Barbados were derived from
the black soils simply by maturation depending on their
exposure to the higher rainfall of the Upland Plateau, and
he showed that the properties of the various soil types
corresponded with their elevation above sea level. Subsequently, Rodrigues (1950) deduced from chemical
analysis and dehydration curve data that the clay mineralogy
also varied with elevation, estimating a composition of
approximately 70% kandite, 23% smectite at high elevations, and 7o"d smectite, 23% kandite at low elevations.
Milne (1938) has also quoted the conspicuous zonation of
Baibadian soils as a typical age sequence.
These theories rest on the assumptions that no further
material was added to the soil and that the uplift of the
island proceeded at a constant rate. It seems probable,
however, that great quantities of volcanic ash fell on
Barbados and that land at higher elevations received and
retained far more ash than that at lower altitudes. The
Second High Cliff appears to mark a considerable slowing
down of the island's emergence, and it seems significant
that this cliff separates the kandoid soils of the Upland
Plateau from the physically and mineralogically dissimilar
smectoid clays of the lowlands. The apparent smooth
transition of chemical properties is largely due to the old
practice on plantations of adding marl and pen manure
to the Upland Plateau soils. Under a forest cover and
without cultivation these soils would probably be acid
and base unsaturated.
The uphft of the coral cap must have been stronger
along the west coast, where the terracing is most marked.
The soils of these terraces are more mature than soils of
other areas with similar elevations. Trechmann (1933)
considered that the elevation of the Christ Church Ridge
occurred after that of the main part of the island, and
Saint (1934) has shown that the soils on the Ridge are less
mature than those at similar elevations elsewhere.
Hardy (1950) has attempted to relate the development
of "red" and "black" soils to the physical state of the
underlying coral. "Black" soils do occur, however, over
hard calcitised limestone at low elevations and soft marly
variations in the predominantly calcitised areas of the
Upland Plateau make little appreciable difference to the
morphology of the overlying soils. The association of
hard calcitised coral and kandoid clay on one hand and of
softer coral and smectoid clay on the other is probably
simply due to the effects of increasing weathering being as
marked in the parent rock as in the soil above.
Hardy (1934) stated that the soil pattern showed little
correlation with rainfall or temperature gradients. Under
the present cultivation systems and climatic regimes, the
soils over coral appear to be in approximate equilibrium
with their environment and any future development will
be exceedingly slow. The only smectoid soils above the
Second High Cliff occur in the north at Oxford (400-500
feet) and in the east at Mount Pleasant (500-600 feet).
From the rainfall maps it can be seen that the climate is
somewhat less humid at these extremities of the Upland
Plateau than at its centre.
(ii) Other Soils in the Coral Region. The clays forming
the parent material of the St. John's Valley Association
were laid down in conditions of impeded drainage and are
derived, in part at least, from colluvial material from the
valley sides. The physiography of the valley suggests it

incorporation of quartz sand wash from the "Red Sand"
soils. The boundaries of the Red Sand Association soils
themselves can usually be mapped with great precision in
the field.
Description of the Mapping Units
(i) The Red-Brown Association. The Red-Brown Association consists of kandoid (kaolin and metahalloysite) clay
soils forming over calcitised coral limestone in a subhumid to humid climate, with mean annual rainfall ranging
from 65 to 85 inches.
These soils are found on the Upland Plateau at elevations generally greater than 700 feet above sea level. Most
of Saint's (1934) "Red" soils are placed in this Association.
These soils grade into members of the Yellow-Brown
Association and a distinction between them is often
difficult to make in the field.
Three associates are used as mapping units :—
60. normal associate (deeper than 20 inches)
61. shallow associate (a depth of 12 to 20 inches)
62. very shallow associate (less than 12 inches)
Physical Nature
Mechanical analysis (Saint 1934)—Red soil, surface
horizon.

was once a shallow arm of the sea and Birse (1954) has
noted that accurate dating of the Sweet Vale syncline
relative to the land emergence is necessary to prove this.
A suitable source and a period of time long enough to fill
the syncline is also required. The clay mineralogy of this
Association, however, resembles that of the other soils of
the Upland Plateau and not that of the soils of the Scotland
District. '
The St. George's Valley clays are products of shallow
sea or lagoonal sedimentation. Oyster shells are found
which are believed to have originated from a lagoonal clay
deposited in a mangrove swamp (Hardy, 1950). Many
of the deeper layers of profiles sampled by Thompson (1941)
are appreciably saline, suggesting that the sea had, at one
time, access to the floor of the valley. The mixed nature
of the soils' mineralogy indicates that there was considerable
accumulation of extraneous material (possibly from the
Scotland District) as well as local erosion products.
The fossil content of the marly parent material of the
St. Philip Plain Association suggests that the flattest areas
of St. Philip were once fresh-water swamps or brackish
lagoons.
The Red Sand Association soils have a high proportion
of quartz grains, possibly derived originally from the
sandy strata of the Scotland District and transported to the
leeward coast by off-shore currents. Again, the "beheaded"
gullies may have tapped the Scotland Sands and the coastal
currents would redistribute the eroded material. The
"Red Sands," however, are very localised in their areal
extent and they do not occur on either higher or lower
terraces. It also appears possible that the source of "Red
Sands" may have been a part of the Barbados Ridge that
has now disappeared.
The weak development of the Coastal Association is
caused by the dry climate and strong, salt-laden winds of
the windward coast which prohibit the growth of most
types of vegetation.

Coarse Sand
Fine Sand
Sik
Clay
Moisture
CaCOg
Loss in solution
Hydrological Nature
1

Relations between the Associations
The greater part of Barbados is characterised by kandoid
clay and smectoid clay soils overlying coral limestone.
Each group of soils is composed of rwo associations. Since
the associations in each group are defined on their maturity,
there is a gradual transition in properties between the
associations. There is big difference between the kandoid
and smectoid groups and a transition phase between them
is only rarely observed, although the soils of the leeward
coast below the Second High Cliff appear to be somewhat
intermediate in character.
The St. John's Valley Association soils have a red-brown
or brown topsoil similar to that of the other Upland
Plateau soils. This colouration is partly due to wash from
higehr areas and is probably only partly due to the present
climatic conditions of the Upland Plateau. The better
drained member of the St. George's Valley Association
resembles soils of the Grey-Brown Association. This
resemblance is due to the better external drainage of the
soil and also to extensive wash from soils of the GreyBrown Association. The St. Philip Plain Association
develops under similar climatic conditions to the GreyBrown Association and the better drained associates of
each association are almost identical in morphology. The
commoner, poorly draining, associates of the St. Philip
Plain Association also resemble the corresponding member
of the Grey-Brown Association. The Grey-Brown Association has sandy variants which are primarily due to

Shallow associate

External drainage
Medium
Internal drainage 1 Rapid
Overall drainage
Somewhat excessive
Permeability
Moderately rapid
Moisture supplying Low
capacity

Percentage
Composition
0-59
..
6-17

..

9-65

..
..
..

70-18
7-6i
2-57
1-86

Normal associate

Slow
Medium to rapid
Well drained
Moderately rapid to
moderate
Low to moderate

Generalised Profile of Mapping Unit 60
Depth
Horizon
{inches)
Description
I.Api
0-6
Dark brown (7-5YR 4/4, moist);
clay; i inch loose granules above
weak fine subangular blocky structure ; loose to friable, slightly
sticky, slightly plastic consistence;
gradual, slightly wavy boimdary to :
n.Ap2
6-12 Dark brown (7-5YR 4/4, moist);
clay; weak fine or medium subangular blocky structure ; friable
to firm, slightly sticky, slightly
plastic consistence ; gradual, slightly
wavy boundary to :
i n . (B)/C
12-30 Strong brown (7-5YR 5/6 or 5/8,
moist); clay ; weak fine or medium
subangxilar blocky structure ; firm,
slightly sticky, slightly plastic consistence ; clear, wavy boundary to :
IV. D
At 30 Hard, blocky coral.
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Plateau at elevations less than 700 feet and are not found
below the Second High Cliflf. The "Intermediate Red"
soils of Saint (1934) are approximately equivalent to the
soils of this Association.

Notes on the Morphology of Mapping Units 60 and 61
This is a uniform association except in subsoil colour.
Colours as red as a-fYR 4/8 have been recorded while a
warm brown tending to red-brown is not uncommon.
The strong, warm colour of these soils is due to their
relatively high content of free iron oxide. Soils of the
Yellow-Brown Association may approach them in colour,
but their subsoil structure is usually coarser and their consistence is less friable and slightly more plastic.
The cultivated horizons of the shallow associate are
similar to the generalised profile, but their subsoil horizon
usually consists of pockets of red-brovm ("ginger") clay
mixed with many coral fragments within calcitised coral
rock.
The clay content of these soils increases with depth but
there are no visible signs of any process of clay movement.
Ant movement is marked and may accoimt for part of the
clay increase.

Four associates are used as mapping units :—
50. normal associate (deeper than 20 inches)
51. shallow associate (a depth of 12 to 20 inches)
52. very shallow associate (less than 12 inches)
54. poorly drained associate (a gleyed subsoil)
In general this association is characterisea by good
drainage. The poorly drained associate is of limited local
extent, often at or towards the base of a depression in the
coral (subject to constant water movement) or where water
is thrown off a road.
Physical Nature
Mechanical analysis (Saint 1934—Intermediate Red soil,
surface horizon).

Chemical Properties
The pH is above j-o and there is normally a small percentage of calcium carbonate, particularly in the Api; salt
concentration is low and the cation exchange capacity,
about 25 m.e. per loog is saturated, mostly with calciiun ;
exchangeable magnesium and potassium are relatively low ;
organic matter levels are about 4% ; readily soluble
phosphate levels particularly in the Api horizon appear
high though plant analyses suggest low availability.

Percentage
composition
176
7-60

Coarse Sand
Fine Sand
Silt
Clay
Moisture
CaCOs
Loss in solution

10-97
6871
6-38
2-68
1-98

Agronomic Features
Total
Normal

Shallow

..

100-08

Very Shallow

Hydrological Nature
Dominant slope range 2°-io° (BC)

4''-20° (CD)

10° + (DBF)
Shallow

Stoniness

Few stones

Stony

Very stony
to rocky with
outcrops

Erosion hazard

Slight

Slight to
moderate

High

Limitations to root
penetration

Compaction
in deeper
subsoils

Bedrock at
20 inches
or less

Bedrock at
10 inches
or less

Cane Root System Data
0-6 ins.

6-15 ins.

loa

4a

15-24 ins.

Shallow ...

4a-^4a/b

4a/b->2b Fairly strong
rooting on to
coral

Poorly
Drained

External drainage ...

Medium

Slow

Slow to very
slow

Internal drainage ...

Rapid

Medixmi

Slow

Overall drainage

Well
drained

WeU
drained

Poorly
drained

Permeability

Moderately
rapid

Moderate

Slow

Moisture supplying
capacity

Low

Low to
moderate

High

Water table
Normal

Normal

...

Relatively
high water
table in wet
season

Strong rooting on to coral

Generalised Profile of Mapping Unit 50
Depth
Description
Horizon (inches)
Dark brown (loYR 3/3 or 4/3,
I. Api
0-7
moist); clay; 2 inches loose
granules above weak to moderate
fine subangular blocky structure;
hard, very friable, slightly sticky,
slightly plastic consistence ; gradual,
slightly wavy boundary to :

(ii) The Yellow-Brown Association. The Yellow-Brown
Association resembles the Red-Brown Association in being
a kandoid clay soil forming over hard coral. The yellowbrown soils occur at lower elevations, however, where the
climate is sub-humid with a mean annual rainfall of 55 to
70 inches. They show less mature features in their morphology and have a smaller content of free iron oxide than
the red-brown soils.
The yellow-brown soils are formed on the Upland
17

(iii) The Grey-Brown Association. The Grey-Brown
Association is principally composed of mixed smectoidkandoid clay soils forming over moderately soft limestone
in a sub-humid climate, with mean annual rainfall ranging
from 50 to 60 inches. These soils generally develop below
the Upland Plateau at elevations less than 400 feet above
sea level.

Depth
{inches)
Description
7-16 Dark yellowish-brown (loYR 3/4 or
4/4, moist); clay ; weak medium
subangular blocky structure ; friable
to firm, slightly sticky, slightly
plastic consistence; gradual, slightly
wavy boundary to :
III. (B);c
16-40 Yellowish-brown (loYR 5/6 passing
to 5/ 8, moist); clay ; weak medium
subangular blocky structure ; firm,
slightly sticky, slightly plastic consistence ; clear, wavy boundary to :
At 40 Hard, blocky coral.
IV. D
Notes on the Morphology of Mapping Units 50 and 51
Many profiles are much deeper than the generalised
profile. Depths of about 8 feet are usual in the flatter
portion of the Upland Plateau in St. John. In these deep
soils, the brown colouration may persist to 2 or 3 feet
down the profile. The chroma and value of the subsurface horizon tend to increase with increasing slope.
Black concretionary shot is often present and the lower
horizons are commonly streaked and mottled with dark
organic matter. Some root channels may be slightly
encrusted with carbonate. In the deeper subsoils angular
blocky structure is occasionally seen. In flat and slightly
depressed areas, a (B) G horizon may occur, with grey
mottling from 18 inches to 2 feet.
The shallow associate resembles the generalised profile,
although horizon II may be appreciably stony.
Mapping Unit 54
Gleying may start at a depth of only 6 inches in this soil.
The subsurface horizons may be brown, strongly mottled
with grey or else uniformly light grey in colour. The
gleyed horizons are virtually structureless and appear to
be stickier and more plastic than the corresponding horizons
of the normal associate.
Chemical Properties
In chemical properties the Yellow-Brown Association
bears a fairly close resemblance to the Red-Brown
Association. The pH tends to be a little higher and the
cation exchange capacity also somewhat higher; calcium
is the predominant ion ; exchangeable potassium is rather
low, but exchangeable magnesium is often fairly high;
the organic matter levels are about 4°,', and readily soluble
phosphate levels are high.
Agronomic Features

Horizon
II. Ap.2

Normal

The Grey-Brown Association is dominantly smectoid in
nature, although it may contain as much as 25 "Ó of kandoid
clay. Along the leeward coast this soil changes and its
colours and horizon arrangements are then similar to those
of the Yellow-Brown Association of the Upland Plateau,
but the structure and consistence remain that of the GreyBrown Association. Also included in this association are
soils contaminated by sandy wash from the neighbouring
"Red Sand" soils. In some places, such as the northern
flank of the Christ Church Ridge and St. Lucy, the GreyBrovra soils pass into the Black Association.
The five associates of the true Grey-Brown soils are :—
40. normal associate (deeper than 18 inches)
41. shallow associate (a depth of 10 to 18 inches)
42. very shallow associate (less than 10 inches)
43. stony associate (stony subsoil)
44. poorly drained associate (gleyed subsoil)
The leeward coast variant has two associates :—
48. normal associate (deeper than 20 inches)
49. shallow associate (a depth of 10 to 20 inches)
The sandy variant has two associates :—
46. normal associate \ B o t h with quartz sand admix47. shallow associate ƒ ture throughout profile
Physical Nature
Mechanical analysis (Saint 1934—Intermediate Black
Soil, surface horizon).
Percentage
composition
Coarse Sand
Fine Sand
Süt
Clay
Moisture
CaCOg
Loss in Solution

2-21

7-58
9-48
65-04
7-46
5-43
2-62

Total

Shallow

Very Shallow

...

99-83

Poorly Drained

Dominant slope range

2 -10 (BC)

4''-20° (CD)

10° + (DBF)

Stoniness

Few stones

Stony

Very stony to
Nil
rocky with outcrops

Erosion hazard

Slight

Slight to moderate

High

Almost none

Limitations to root penetration

Compaction in
deeper subsoils

Bedrock at 20 ins.
or less

Bedrock at 10 ins.
or less

Gleyed subsurface
horizons

Cane Root System Data
0-6 ins.

6-16 ins.

Normal..

9a

6a/b-5-4a/b

4a/b-i»2b

Shallow

9a

4a/b-^3a/b

Fairly strong on to coral

16-24 ins. I 24-36 ins.
i 2b-»ib/c

18

Moderate on to
coral

o°-4° (AB)

Hydrological Nature
Soil Unit

40, 46, 48

43

41= 47. 49

44

External drainage

Slow to medium

Medium

Mediimi

Slow to very slow

Internal drainage

Medium to slow

Medium

Medium to rapid

Slow

Permeability-

Slow (48-moderate)

Moderately slow

Moderate

Very slow

Moderately well
drained (48-well
drained

Well drained

Well drained

Poorly drained

Moderate

Low to moderate

High

Overall drainage

Moisture supplying Moderate to high
capacity
(48-moderate)
Water table

May have seasonal
perched water table at
about 18 ins.

Seasonally
fluctuating.
Water
table to about 6 ins.
or a relatively high
permanent water
table

Profile of Mapping Unit 43 (Barbados, profile 37)
Depth
Horizon
(inches)
Description
Dark
brown
(loYR 3 3, moist);
I.Api
0-5
clay; weak to moderate fine to
medium subangular blocky structure ; firm to friable, slightly sticky,
slightly plastic consistence ; gradual,
slightly wavy boundary to :
II. Apa
5-16 Dark grey-brown (2-5Y 4 2,
moist); clay; moderate medium
subangular blocky structure ; very
firm, slightly sticky, plastic consistence ; gradual, smooth boundary
to :
III. (B)
16-26 Light olive brown (2-5Y 5/4, moist);
stony clay ; moderate medium prismatic structure ; firm, sticky, plastic
consistence ; diffuse, wavy boundary to :
IV. (B)/C
26-32+ Yellowish-brown (10 YR 5 '4, moist);
very stony clay; structureless;
firm, sticky, plastic consistence.
Notes on Mapping Unit 43
This soil differs from the normal associate of the GreyBrown Association in its warmer colours and stony subsurface horizons. It forms over coUuvially accumulating
areas on the sides of the St. George's Valley.
Profile of Mapping Unit 44 (Barbados, profile 66)
Depth
Horizon
(inches)
Description
Dark
brown
(loYR 3 '3, moist);
I.Api
0-5
clay ; moderate fine to medium subangular blocky structure ; firm to
friable, sticky, plastic consistence ;
gradual, slightly wavy boundary to :
II.Ap,g
5-16 Dark grey-brown (2-5Y 4/2, moist);
slightly mottled with olive brown ;
clay ; moderate medium and coarse
subangular blocky structure ; firm,
sticky, plastic consistence ; diffuse,
wavy boundary to :

Generalised Profile of Mapping Unit 40
Depth
Description
Horizon
{inches)
Very dark grey-brown (loYR 3/2,
0-6
I.Api
moist) or dark brown (loYR 3 3 ,
moist); clay ; weak to medium fine
and medium subangular blocky
structure (breaking to granular) ;
friable, slightly plastic, slightly
sticky consistence ; gradual, slightly
wavy boundary to :
II.Apo
6-13 Dark brown (loYR 3/3, moist) or
dark grey-brown (2-5Y 4/2, moist);
clay ; friable to firm, sticky, plastic
consistence ; gradual, slightly wavy
boundary to :
III. (B)
13-25 Dark grey-brown (2-5YR 4 2,
moist); clay ; massive, virtually no
structure ; firm, plastic, sticky consistence ; gradual or diffuse, slightly
wavy boundary to :
IV. (B)/C
25-35 Light olive brown (2-5YR 5/4,
moist), slightly mottled with dark
grey ; clay ; structureless; firm,
sticky, plastic consistence ; clear or
gradual, wavy boundary to :
V. D
At 35
Gritty coral rubble.
Notes on the Morphology of Mapping Units 40 and 41
Horizon IV may be less thick or even missing altogether.
A warmer yellow-brown colour is sometimes seen in this
horizon immediately above the coral. The soil may be
gritty throughout. Angular blocky structure may occur
in horizons II and III and a prismatic structure has also
been recorded for horizon III. In general, the soils of this
Association appear slightly more plastic than sticky and
horizons III and IV may be very plastic. Some small
black shot-like concretions occur in these soils.
The shallow associate is very similar to the normal
associate in corresponding horizons. In its structure and
consistence it differs markedly from red-brown and yellowbrown soils of similar depth.
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Depth
{inches)
Description
16-60+ Grey-brown (2-5Y 5/2, moist);
mottled with olive brown ; clay ;
structureless; very firm, sticky,
plastic consistence.
Notes on Mapping Unit 44
This soil is not always so deep. There may be a G
horizon, a mottled or uniformly coloured horizon with 5Y
hues (olive and olive-grey). Structure is always a little
coarser and consistence a little firmer than in the corresponding horizons of unit 40. The soil is, however, only
just in the poorly drained class and more closely resembles
tmit 40 than the poorly drained associate of the Black
Association resembles the normal associate.
Profile of Mapping Unit 46
This is an extremely variable unit, but includes soils
otherwise resembling xmits 40 and 48, which contain
appreciable amounts of quartz sand throughout their
profiles. Profile number 50 is used here as an example.
Depth
Horizon
{inches)
Description
I.Api
0-6
Dark grey-brown (2-5Y 4/2, moist);
sandy loam passing to sandy clay
loam; very weak fine granular
structure; friable, very slightly
sticky, slightly plastic consistence ;
diffuse, smooth boundary to :
II. Ap2
6-17 Dark grey-brown (2-5Y 4/2, moist);
sandy clay loam; weak fine to
moderate subangular blocky structure ; friable to firm, slightly sticky,
slightly plastic consistence ; diffuse,
slightly wavy boundary to :
Agronomic Features

III.(B)/C

Horizon
III. (B)/G

40,46,48

17-32+ Very dark grey-brown (2-5Y 3/2,
moist); sandy clay ; structureless ;
firm, slightly sticky, slightly plastic
consistence.

Generalised Profile of Mapping Unit 48
Depth
Description
Horizon
{inches)
Dark brown (loYR 3/3 or 4/3,
0-6
I.Api
moist); clay ; weak to moderate
fine subangular blocky structure;
friable, slightly sticky, slightly
plastic consistence; gradual, slightly
wavy boundary to :
II.Apa
6-14 Dark brown (loYR 4/3, moist),
passing to dark yellowish-brown
(loYR 4/4, moist); clay ; weak to
moderate
medium
subangular
blocky structure; firm, sticky,
plastic consistence ; gradual, slightly
wavy boundary to :
III. (B)/C 14-36 Yellowish-brown (loYR 5/6, passing
to 5/8, moist); clay; moderate
medium subangular blocky structure ; firm, sticky, plastic consistence ; clear, wavy boundary to :
IV. D
At 36
Hard, blocky coral.
Notes on the Morphology of Mapping Unit 48
This unit is similar to the normal associate of the YellowBrown Association (unit 50) in the colour and arrangement
of its horizons, but it resembles unit 40 more in its structure and consistence. The structure of horizon III may
be coarse or even lacking.

41= 47> 49

43

42

44

2°-io° (BC)

4°-lo° (C)

4°-20° (CD)
-4I5 47
4°-io° ( a - 4 9

10° + (DBF)

o°-4° (AB)

Few stones

Very stony
subsoil

Stony

Very stony to
rocky with
outcrops

Nil

Erosion
hazard

Slight

Shght to
moderate

Slight to
moderate

High to
moderate

Almost none

Limitations to
root
penetration

Poorly
structured
subsoils

Stony, poorly
structured
subsoil

Bedrock at
20 ins. or less

Bedrock at
10 ins. or less

Gleyed subsurface horizons

Dominant
slope range
Stoniness

...

Cane Root System Data
0-6 ins.

6-18 ins.

18-36 ins.

Moderate rooting on to coral

40

9a

4a/b^>4b

3b—>-2b/c

41

9a

5a/b-»4a/b

44

8a

4a/b^2b

2b/c-»ic

Sparse rooting into deep subsoil or on to coral

46

8a

4b^2b

2b/c-^ib/c

Moderate rooting on to coral

48

loa

4b—5>2b

2b/c—>ib/c

Moderate rooting on to coral or into deep subsoil

—

Strong rooting on to coral
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Hydrological Nature
Normal

Very Shallow

Shallow

Poorly Drained

External drainage

Slow

Medium

Rapid

Slow to very slow

Internal drainage

Slow to medium

Medium to rapid

Very rapid

Slow to very slow

Overall drainage

Imperfect or
moderately well
drained

Well drained

Excessively well
drained

Poorly drained

Permeability

Slow

Moderate

Rapid

Very slow

Moisture supplying
capacity

Moderate to high

Low to moderate

Very low

High

Water table

May have seasonal
perched water
table at 16 ins.

A relatively high
permanent water
table or a seasonally
fluctuating water
table to 2-5 ins.

Chemical Properties
The pH averages about 75 ; calcium carbonate content
is variable and may reach values of the order of 15% ;
cation exchange capacity is generally high and may be
between 50 and 60 m.e. per loog; calcium is the predominant cation and magnesium and potassium are rather
low; organic matter levels range from 3 to 5%, and
readily soluble phosphate is very high in many samples,
particularly in the topsoils.
(iv) The Black Association. The Black Association consists of inunature smectoid clays with a uniformly dark
coloured profile. They form in a sub-humid climate with
a mean annual rainfall of 40 to 55 inches. A fairly wide
range of parent materials is allowed, from hard to soft
coral to clays, if the overlying soil has the characteristic
grumusol properties of stickiness, plasticity and deep cracking. Hardy (1950) has commented that shallow lagoons
existed over much of the lowlands and many depressions
are still swampy, so that their soils tend to resemble the
St. George's Valley soils in profile. Consequently, it is
not surprising to find a little illite in the deep subsoil of a
poorly drained subsoil and the parent material of soils in
the Waterford bottom appears to be at least partly kandoid.
The distribution of truly dark smectoid clay soils is
somewhat more restricted than earlier workers have suggested. They cover most of the St. Lucy plain, some of the
lowlands about Bridgetown and most of the Christ Church
Ridge. Saint (1934) also separated "Black" soils (0-200
feet) from the "Christ Church Ridge" soils (200-400 feet),
but this distinction has not been used as these soils are
generally similar in their morphology, mineralogy and
chemistry.
Four associates are used as mapping units :—
30. normal associate (deeper than 18 inches)
31. shallow associate (a depth of 10 to 18 inches)
32. very shallow associate (less than 10 inches)
34. poorly drained associate (a gleyed subsoil)
Physical Nature
Mechanical analysis (Saint 1934—Black Soil surface
horizon).
Percentage
composition
Coarse Sand
2-51
Fine Sand
11-34

Süt
Clay
Moisture
CaCOa
Loss in solution
Total

...
...

9-16
59-52
8-80
7-08
2-19
100-50

Hardy (1950) describing some analyses by Rodrigues,
stated that the amount of coarse sand in the black soils
is relatively high (33%). The samples mentioned, however, seem to have been collected from an area of mapping
imit 46—Grey-Brown Association contaminated by sandy
wash. The true texture of the black soils is clay.
The black colour of the soils of this Association may be
due, as Singh (1956) has suggested for other dark coloured
tropical soils, to sorption of organic matter upon montmorillonitic clay.
Generalised Profile of Mapping Unit 30
Depth
Horizon
(inches)
Description
I.Api
0-6
Very dark brown (loYR 2/2, moist);
clay ; 2 inches loose granules above
weak to moderate fine and medium
subangular blocky structure; friable
to firm, sticky, plastic consistence;
gradual, slightly wavy boundary to :
6-13 Very dark brown (loYR 2/2, moist);
n . Ap2
clay ; moderate medium subangular
blocky structure; firm, sticky,
plastic consistence ; gradual, slightly
wavy or wavy boundary to :
nL(B)/C
13-25 Very dark brown (loYR 2/2, moist)
or very dark grey-brown (loYR 3/2,
moist), often slightly mottled with
grey ; clay ; virtually structureless,
firm, sticky, plastic consistence;
clear or gradual boundary to :
IV. D
At 25
Usually a few inches of gritty coral
rubble overlying harder coral masses.
Notes on the Morphology of Mapping Units 30 and 31
A true black (loYR 2/1, moist) colour quite often appears
in horizon L Grey colours may be allowed if the rest of
the profile is moderately well drained. Occasionally an
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(
also comparatively high, values being of the order of 7 to
8 m.e.% except in the case of the poorly drained soils,
where they are considerably higher ; exchangeable potassium is rather low ; organic matter levels are of the order
of 4° o ; readily soluble phosphate values are rather lower
than in the other soils.
Cane Root System Data

olive-brown colour appears in the subsoil immediately
above the coral. The topsoil may, rarely, be a sandy clay.
The soils of this Association usually have a higher proportion of coral grit and stones throughout the profile than the
more mature Associations. There is usually no structure
below subsoiling depth, but sometimes poorly developed
angular blocky or prismatic structures are noted.
Profile of Mapping Unit 34 (Barbados profile 63)
Depth
Horizon
{inches)
Description
I. Apj^
0-4
Dark grey-brown (2-5Y 4/2, moist);
clay ; 2 inches loose granules above
weak fine to medium subangular
blocky structure; friable, sticky,
plastic consistence; gradual, smooth
boundary to :
II. Ap2
4-10 Very dark grey (2-5Y 3/0, moist);
clay; moderate fine and medium
subangular blocky structure; firm
to friable, sticky, plastic consistence ;
gradual, wavy boundary to :
III. (B)
10-18 Dark grey (2-5Y 4 0 , moist); clay;
moderate to coarse prismatic structure ; firm to very firm, sticky,
plastic consistence ; gradual, wavy
boundary to :
IV. (B) G
18-30 Grey-brown (2-5Y 52, moist),
mottled with olive grey and dark
brown ; clay ; structureless ; very
firm, sticky plastic consistence;
difl:use, slightly wavy boundary to :
V. G
30-50+ Almost concolorous light brownishgrey (2-5Y 6 2, moist); stony,
gritty clay; structureless ; very
firm, very sticky, very plastic consistence.

0-6 ins.

6-18 ins.

Normal

8a

3a/b^3b

Shallow

8a

4a

Poorly
drained

8a

4b^3b

18-36 ins.

3b/c^>ib/c Sparse, but definite
rooting on to coral
Strong rooting on to coral
3b->ic

Poor rooting on to
coral or deep subsoil

(v) The St. John's Valley Association. The depression
known as the St. John's Valley, in the Upland Plateau is
filled with a deep clay deposit, which gives rise to a soil
with a strikingly mottled red and grey subsoil. Another
cycle of erosion was imposed on the originally level clay
plain so that the flatter areas dissecting the characteristically
bumpy topography of the valley floor are covered with an
alluvial-colluvial soil. Saint (1934) included both these
soils in his "Red" soil group.
Two mapping units are distinguished :—
64. the mottled soil
65. the alluvial-colluvial ('alcol') soil.
Hydrological Nature
Mottled

Notes on the Morphology of Mapping Unit 34
The topsoil of this unit is very similar to that of unit 30.
The profile given above is atypical in possessing any structure below a depth of 10 inches. The soils in this unit
are the only soils over coral in Barbados to commonly
show hues of 5Y.
Chemical Properties
The pH values range from 73 to 78 ; calcium carbonate
values are up to about 15",, ; cation exchange capacities
are high, in many cases over 60 m.e. per loog; though
exchangeable calcium is high, exchangeable magnesium is

Soil

'Alcol' Soil

External drainage

Slow to medium

Slow

Internal drainage

Slow

Medium-rapid

Overall drainage

Imperfect or poorly
draining

Well drained

Permeability

Slow

Moderately rapid

Moisture supplying
capacity

Moderate to high

Moderate

Water table

May have a water table at 18 ins. at very
wet periods in some situations

Agronomic Features
Normal

Shallow

Dominant slope
category

2"-io° (BC)

4 ° - i o ' (BC)

10° + (DEF)

o°-4° (AB)

Stoniness

Some stones

Stony

Very stony to
rocky with
outcrops

Nil

Erosion hazard ...

Slight

Slight to moderate

High to moderate

Almost none

Limitations to root
penetration

Structureless
subsoil

Bedrock at 18 ins.
or less

Bedrock at 10 ins.
or less

Gleyed subsurface
horizons
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Very Shallow

Poorly Drained

1

I

structureless; friable to firm,
slightly plastic, slightly sticky consistence ; diffuse, slightly wavy
boundary to :

Physical Nature
Both members of the Association are clay soils. The
mottled soil is dominantly kandoid (metahalloysite) in
nature and the 'alcol' is probably similar.
IV.(B)'C
Profile of Mapping Unit 64 (Barbados, profile 35)
Depth
Horizon
{inches)
Description
I. Api
o-io
Dark brown (ysYR 4'4, moist);
clay; weak fine and medium subangular blocky structure ; friable
to loose, slightly sticky, slightly
plastic consistence ; diffuse, smooth
boundary to :
II. Ap2

10-19

Notes on the Morphology of Mapping Unit 65
As this is an 'alcol' soil, it is not strictly correct to
write C in the designation of horizon IV. Normally this
soil overlies mottled grey clay of the valley floor in a
polysoil effect. Manganese concretions occur throughout
the subsoil and the soil usually contains a fair amount of
carbonate debris.

Dark brown (yfYR 4/4, moist);
clay; weak to moderate fine subangular blocky structure; friable
to firm, slightly sticky, slightly
plastic consistence; gradual, smooth
boundary to :

Chemical Properties
The pH values are slightly above y-o ; the normal soil
is nearly free of calcium carbonate, particularly in the subsoil ; the cation exchange capacity is relatively low being
less than 30 m.e. per loog; calcium is the predominant
cation and exchangeable magnesium is low ; exchangeable
potassium is lower than in the other soils; organic matter
levels are about 4 to <,% and readily soluble phosphate
values are high.

Strong brown (y-sYR 5 6, moist)
highly mottled with light grey and
red ; clay ; virtually structureless;
firm, slightly sticky, slightly plastic
consistence ; diffuse, wavy boundary to :

III. (B)/G

19-28

IV. G

28-50H- Grey (loYR 6/1, moist), mottled
with red and red-brown ; clay;
structureless; firm, sticky, plastic
consistence.

Yellowish-brown (loYR 5/8, moist),
with black MnO. stains; clay;
structureless ; firm, slightly sticky,
slightly plastic consistence.

43-54

Agronomic Features
Mottled Soil

Notes on the Morphology of Mapping Unit 64
The beginning of horizon III may be anywhere between
ID and 30 inches, probably due to the different cultivation
practices adopted for this soil. Most commonly this
horizon begins at about 18 inches, presumably marking
the upper limit of a fluctuating seasonal water table. The
red blotches in horizon III become quite hard on drying
and appear to be a stage in the formation of lateritic ironstone. Manganese occurs as hard concretionary nodules
or as soft powdery segregations throughout the profile.

'Alcol' Soil

Dominant slope
category

4°-io° (C)

o'-a" (A)

Stoniness

Nil

Very little

Erosion hazard

Moderate

Almost none

Limitations to root
penetration

Gleyed subsurface
horizons

Compaction in
deeper subsoils

...

Cane Root System Data
Profile of Mapping Unit 65 (Barbados, profile 23)
Depth
Horizon
(inches)
Description
I.Api
0-12 Dark brown (y-5YR 4/2, moist);
clay; weak fine to medium subangular blocky structure; friable,
slightly plastic, slightly sticky consistence ; gradual, wavy boundary
to :
II.Apo/(B)

III. (B)

i2-3y

37-43

0-6 ins.
Mottled
Soil

6-18 ins.

18-36 ins.

4a/b->-3a/b z b ^ ' i b / c

Definite traces to at
least 57 inches

(vi) The St. George's Valley Association. The synclinal
depression in the south of Barbados known as the St.
George's (or Bulkeley) Valley is fioored in part by thick
clay deposits, probably of lagoonal origin. These clays
give rise to the poorly drained, heavy working soils of the
St. George's Valley Association, which are identical with
those described by Saint (1934) and Hardy (1950).

Dark brown (y-5YR 4/4, moist),
with darker humic staining ; clay ;
weak fine to medium subangular
blocky structure, passing to prismatic ; firm to friable, slightly
sticky, slightly plastic consistence ;
diffuse, slightly wavy boiuidary to :
Brown (loYR 5/3, moist), mottled
with warmer brown ; clay ; almost

Two mapping units are distinguished :—
20. a valley soil covered with wash from the adjacent
coral terraces.
21. the valley soil proper.
23

Physical Nature
Mechanical analysis (Saint 1934—St. George's Valley
surface soil).

Profile of Mapping Unit 21 (Barbados, profile 40)

Percentage
composition
0-83

Coarse Sand
Fine Sand
Silt'
Clay
Moisture
CaCOg
Loss in solution

Horizon
I.Api

Depth
(inches)
0-5

I I . AP2

5-12

Dark brown (loYR 4/3, moist);
clay ; moderate medium subangular
blocky structure; firm, sticky,
plastic consistence; gradual, slightly
wavy boundary to :

III. Apg/G

12-22

Lig:ht brownish-grey (loYR 6/2,
moist), mottled with brown ; clay ;
structureless; very firm, sticky,
plastic consistence ; diffuse, slightly
wavy boundary to :

IV. G

22-43

Light grey (2-5Y 7/0, moist),
heavily mottled with yellowishbrown and olive brovm ; clay ;
structureless; very firm, sticky,
plastic consistence : diffuse, slightly
wavy boundary to :

V. G2

43-60+ Yellowish-brown (loYR 5/4, passing to 5/6, moist), heavily mottled
with brown ; clay ; structureless ;
very firm, sticky, plastic consistence.

7-67
io-6i
6506
8-6i
4-60
2-05

Total

99-43

Clay Mineralogy
If the parent clay is lagoonal in origin, the soils developed
from them can be expected to exhibit a varied mineralogy.
The only analysis available at present indicates that a
kandoid mineral (metahalloysite) is the predominant clay
mineral in one deep profile and that only a trace of montmorillonite/vermiculite is present. This contrasts sharply
with soils over coral in the Valley, which are predominantly
smectoid in character.
Hydrological Nature
Mapping unit

20

21

External drainage ...

Slow to very slow

Very slow

Internal drainage ...

Slow

Very slow

Overall drainage

Poorly draining

Very poorly
draining

Permeability

Very slow

Very slow

Moisture supplying
capacity

High

High

Water table

At about 24 ins. in
the wet season

At about 10 ins. in
the wet season

...

Description
Dark brown (loYR 3/3, moist);
clay ; weak fine subangular blocky
structure, breaking to gramxlar;
loose for 2 inches, then friable to
firm, slightly plastic, slightly sticky
consistence; diflfuse, smooth boundary to :

Notes on the Morphology of Mapping Units 20 and 21
The subsoils of the two units are very similar, but the
surface horizons of unit 20 are darker than those of unit
21. There is a difference also in the effect of the water
table as there are only faint motüings below 2 feet in
unit 20, while mottling becomes distinct at less than a foot
depth in unit 21.

The Valley soils have been shown to be among the most
efiicient for moisture storage for under good management
they can slowly release large amounts of moisture during
the dry season.

Horizon I of unit 21 has a distinctive Mimsell notation
of loYR 3/3 and horizon II is typically characterised by
loYR 4/2 (dark grey-brovra). Structure disappears anywhere between 9 and 15 inches. The colours of horizon
III are more commonly a complicated intermottle and light
brownish-grey mottled with darker greys is perhaps more
usual in horizon IV. Manganese shot and red-brown
iron concretions are plentiful in horizon IV. White calcareous concretions and gypsum crystals have been found
in the deeper subsoils. Bedrock, when it can be reached,
occurs at very variable depths. Cracks up to 6 feet deep
can be seen in the dry season.

Profile of Mapping Unit 20 (Barbados, profile 11)
Depth
Horizon
{inches)
Description
I. Api
0-12 Very dark grey-brown (loYR 3/2,
moist); clay ; weak fine granular
structure for 4 inches, passing to
moderate fine and medium subangular blocky structure; friable
to firm, plastic, sticky consistence ;
diffuse, smooth boxmdary to :
II. Api/G
12-25 Grey-brown (loYR 5/2, moist), with
Mn02 streaks and mottled with
olive brown ; clay ; almost structureless ; firm, sticky, plastic consistence ; gradual, very irregular
boundary to :
III. G
25-45+ Stiff, structureless light grey (2-5Y
7/2, moist) clay, mottled with
yellowish-brown and brown.

Chemical Properties
Values for pH are about 7-5 and some of the wash
covered soils have about 20% calciimi carbonate; base
exchange capacity is around 40 m.e. per loog; calcium
is the predominant cation and values of exchangeable
magnesium and potassium are low; exchangeable sodium,
up to 3-0 m.e. per lOOg, is considerably higher than in
other soils ; organic matter is about 3 to 4% ; readily
soluble phosphate is quite high.
24

Generalised Profile of Mapping Unit 12
Depth
Horizon
(inches)
Description
I. Api
0-6
Dark brown (loYR 3/3, moist);
clay ; 2 inches loose granules above
weak fine and medium subangular
blocky structure; friable, sticky,
plastic consistence; gradual, slightly
wavy boimdary to :

Agronomic Features
21

20

Dominant slope
category

2''-4° (B)

0°-2° (A)

Stoniness

Very little

Nil

Erosion hazard

Almost none

Almost none

Limitations to root
penetration

Gleyed subsurface
horizons

Gleyed subsurface
horizons

II. Ap2

6-12

Dark grey-brown (2-5Y 4/2, moist);
clay; weak to moderate medium
subangular
blocky
structure;
friable, sticky, plastic consistence;
gradual, slightly wavy boundary to :

III. Apj/G

12-16

Grey-brown (2-5Y 5/2, moist),
mottled with shades of grey ; clay ;
moderate
medium
subangular
blocky structure; firm, sticky, plastic
consistence ; diffuse, slightly wavy
boundary to :

IV. (B)/G

16-36

V.D

At 36

Light brownish-grey (z-fY 6/2,
moist), slightly mottled with ohve
brown ; gritty or shelly clay; massive, virtually structureless; firm,
very sticky, very plastic consistence ;
gradual wavy boundary to :
White, shelly marl.

Cane Root System Data
0-6 ms.

b - i « ms.

ib-36 ins

8a

4a/b->3b

2b^>ib/c

Sparse, but definite rooting into deep clay if soil
is well managed

(vii) The St. Philip Plain Association. The St. Philip
Plain Association is composed of soils formed over Recent
marl-hke deposits, occm-ring at low altitudes in the parishes
of St. Philip and St. Lucy. This material has a high
content of moUuscan shells in a marly matrix presumably
derived from the breakdown of shells and coral. The marl
is quite impermeable and since the flat areas in which the
soils of the Association develop receive a constant flow of
water from neighbouring higher lands, poor drainage conditions tend to predominate.
Five associates are used as mapping units :—
10. normal (deeper than 18 inches)
11. shallow (a depth of between 10 and 18 inches)
12. imperfectly drained
13. very poorly drained
14. very shallow (a depth of less than 10 inches)
Units 10, II and 14 are of relatively limited areal extent
and are not further described in any detail. In general,
they resemble the corresponding members of the GreyBrown Association, except for a greyer tinge (a lower
chroma), a more uniform colour throughout and the
different parent material. Birse (1954) first separated the
"St. Philip Clay" soils from the "Black" soils.
Clay Mineralogy
X-ray analysis shows these soils to be dominantly smectoid clays with a very little kaolin also present.
Hydrological Nature
12

4-10

Grey-brown (2-5Y 5/3, moist),
slightly mottled with light yellowishbrown ; clay ; very weak fine subangular blocky structure ; firm to
friable, sticky, plastic consistence ;
diffuse, slightly wavy boundary to :

III.G

10-48

IV. D

At 48

Concolorous light grey (2-5Y 7/2,
moist); gritty or shelly clay;
structureless; very firm, very sticky,
very plastic consistence ; gradual,
wavy boundary to :
White, shelly marl.

II. Ap/G

13

External drainage ...

Slow

Very slow

Internal drainage ...

Slow to medium

Very slow

Overall drainage

Imperfect

Very poorly draining

Permeability

Slow

Very slow

Moisture supplying
capacity

Moderate to high

High

Water table

Relatively high
water table in wet
season

High permanent
water table.
Ponded in part by
flow from higher
coral terraces

...

Generalised Profile of Mapping Unit 13
Depth
Description
Horizon (inches')
Grey-brown (2-5Y 5/2, moist);
I. Ap
0-4
clay; very weak fine subangular
blocky (almost granular) structure;
friable, sticky, plastic consistence;
gradual, smooth boundary to :

Chemical Properties
Considerable amounts of calcium carbonate are present;
pH values are a litüe above 7-0 ; base exchange capacity
is very high ; calcium is the major exchangeable cation but
exchangeable magnesium is also high particularly in the
very poorly drained associates; exchangeable potassium is
low; exchangeable sodium reached over 3 m.e.% in one
of the samples; organic matter levels are of the order of
3'5% j values for readily soluble phosphorus are very
high.
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Agronomic Features
10

11

12

Dominant
slope
category

2°-io° (BC)

4°-io° (C)

2°-5° (B)

0°-2° (A)

10° + (DEF)

Stoniness

Few stones

Stony

Very few
stones

Nil

Very stony
to rocky
with outcrops

Erosion
hazard

Slight

Slight to
moderate

Almost
none

Almost
none

High to
moderate

Limitations
to root
penetration

Poorly
structured
subsoil

Bedrock at
18 in.
or less

Gleyed
subsurface
horizons

Gleyed
subsurface
horizons

Bedrock at
10 in.
or less

Cane Root System Data

6a

5a/b

70,71

Poor

3b->2b/c

(viii) The Red Sand Association. The parent material
of the Red Sand Association appears to be a beach deposit
of siliceous and calcareous sand. The derived soils are
clearly delimited from soils over coral by their very sandy
texture. The "red sands" may overlie coral at a depth of
several feet but polysoil formation appears to be equally
common, where the profile of a sandy soil changes abruptly
to that of a clay soil. The distribution of these soils is
confined to a narrow strip along the leeward coast.
Four mapping units are recognised :—
70. Soils from "red sand"—deeper than 18 inches
71. Darker coloured sandy soils
72. Soils from "red sand"—shallower than 18 inches
73. Imperfectly drained soil from "red sand"

Total

...
...
...
...
...

3619
3-67
24-57
2-92
5-38
0-94

...

100-41

72

73

Medium

Slow to
medium

Medium-rapid

Mediimi to
slow

External
drainage

Slow to
medium

Internal
drainage

Mediirai

Overall
drainage

Well drained

Somewhat
excessive

Imperfect

Moderate

Moderately
rapid

Moderately
slow to slow

Very low

Low to
moderate

Permeability
Moisture
supplying
capacity

Low

Profile of Mapping Unit 70 (Barbados, profile 53)
Depth
Horizon
(inches)
Description
I.Api
0-8
Dark brown (loYR 3/3, moist);
fine sandy loam; weak fine to
medium subangular blocky structure, breaking to granular ; loose to
friable, very slightly plastic, almost
non-sticky consistence; gradual,
slightly wavy boundary to :
II. Ap2/(B)
8-27 Dark brovm (7-5YR 4/4, moist),
passing to red-brown (5YR 4,4,
moist); fine sandy loam passing to
loamy fine sand; virtually structureless at 15 inches ; firm nonsticky, almost non-plastic consistence ; diffuse, smooth boundary to :
III. C
27-35 Red (2-5YR 4/8, moist); fine sand ;
structureless; firm, non-sticky,
non-plastic consistence; abrupt,
wavy boundary to :
IV.D
At 35 Hard, blocky coral.
Notes on the Morphology of the Red Sand Association
It is unusual to find a "Red Sand" soil as red as profile 53Normally a red-brown colour is observed. A medium
grade of sand is most usual, but fine sandy soils are more
common than sandy soils. The texture generally becomes
lighter passing down the profile until often there is just a

Physical Nature
Mechanical analysis (Saint 1934—Red Sand soil surface
horizon).
Percentage
composition
Fine Sand
Silt
Clay
Moisture
CaCOg
Loss in solution

14

Hydrological Nature

0-6 ins. I 6-10 ins. I 10-24 ins. 1 24-28 ins. Marl

Mapping j
Unit 13 I

13

Clay Mineralogy
Saint (1934) found the clay of the red sand soils to
approximate in composition to the clay of the Intermediate
Black soils (equivalent to the Grey-Brown Association).
Recent X-ray analysis has shown the presence of some
illite in these soils (Warkentin—personal communication).
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81. shallow associate (a depth of between 10 and 18
inches)
82. very shallow associate (shallower than 10 inches)
Other coastal soils not strictly members of this Association include :—
84. A soil forming over calcareous sandy material on
the terraces below the First High Cliff along the
leeward coast. In profile, the soil closely resembles
the normal associate of the Grey-Brown Association
except that it has a high content of coral grit
distributed uniformly throughout the profile.
86. A soil forming over terraces below the First High
Cliff along the southern coast by South Point.
The parent material is marly and the soil is very
similar to the imperfectly drained associate of the
St. Philip Plain Association, but it also contains a
high proportion of calcareous grit and stones.

layer of sand above the coral. There may be polysoil
formatioiij however, when there is a residual clay layer
above the coral (profile 96) or where there is clay washed
over the sands (profile 15). The tilth is usually very fine
after recent cultivation. Angular blocky structure is commonly recorded. The soil cakes on the surface and is
very hard when dry.
Mapping unit 71 is dark in colour, usually very dark
grey-brown or dark brown, but otherwise resembles the
normal "Red Sand" soil. Mapping unit 72 only differs
in its shallow depth from the normal soil. The imperfectly
drained member occurs in a small area of St. Lucy, where
a depressed or flat site together with an impermeable clay
horizon causes slight gleying in the sandy horizons above.
Chemical Properties
The values for pH are about 7-5, free calcium carbonate
is absent in the profiles ; base exchange capacity varies
around 10 to 15 m.e.%. Calcium is the major exchangeable base; exchangeable potassium and sodium are very
low but exchangeable magnesium is higher; organic
matter in the surface horizon is low ; some of the values
for readily soluble phosphate are quite high.
Agronomic

Features
70,71

73

72

2°-io° (BC)

4''-20" (CD)

2°-5° (B)

Few stones

Stony

Few stones

Erosion
hazard

Moderate to
high

High

Moderate

Limitations to
root penetration

Packing in
deeper subsurface
horizons

Bedrock at
18 ins. or less

Gleyed subsurface
horizons

Dominant
slope range
Stoniness

SOILS OF THE SCOTLAND DISTRICT
The soils of the Scotland District are quite unlike those
of the coral regions of Barbados, although dark coloured
smectoid soils are found overlying three small remnant
coral terraces in the Below Cliff area.
Most of the soils are immature because of the unstable
nature of the topography or because of rejuvenation by
accelerated erosion. For this reason, soil development is
largely controlled by the soil's parent material. The concept of an Association based on drainage units cannot easily
be used here and the soils have been placed into "groups"
according to their parent material type.
The Soil Conservation Board is reforming and draining
steep, eroded land in the Scotland District. Ripping by
heavy tractors, however, brings oil-impregnated and saltrich subsoil to the surface and it is difficult to retain any
topsoil on these strongly eroded slopes. The raw subsoils
exposed by the reforming operations may be almost sterile
because of low nutrient levels, poor structure or high levels
of free lime. Considerable efforts and special techniques
are required for restoring fertility. These reformed soUs
are not further described, but, witli the limitations already
mentioned, may be regarded as generally similar to normal
soils from the same parent material developing on a stable
site.

...

Cane Root System

Data
0-6 ins.

6-18 ins.

18-36 ins.

1
Mapping Unit 70 ...

9a

6a/b^3a/b

Description of the Mapping Units
(i) Soils from the Oceanic Formation and similar material.
The Oceanic Formation includes a great diversity of geological materials. A distinction could not be made, however, between soils developing over calcareous globigerina
marls and siliceous radiolarian "earth." This was partly
due to the steepness of the sites and partly to the addition
of a great deal of colluvium including much coral debris.
Most Oceanic soils, whatever their origin, are as a result
neutral, if not weakly alkaline in reaction.
Four sub-groups can be clearly recognised, however :—
(i) the Grey-Brown sub-group : Grey, medium textured soils with a high carbonate content derived
from the Oceanic marls of the Below Cliff District
which are much contaminated by coral coUuviimi.
(ii) the Brown sub-group : Moderately weathered and
leached slightly calcareous silty clay soils overlying
Oceanic marl. This is the most important of the
sub-groups.

2b

(ix) The Coastal Association. The Coastal Association
covers the thin, immature soils developed over coral limestone wherever rainfall is low and poorly distributed and
wherever soils are exposed to strong winds and salt blast.
Most of the soils along the windward coast in St. Philip
and St. Lucy belong to this Association. In the natural
state, these soils would probably only fiill shallow pockets
in the limestone, but around villages there are artificial
beds of mould and the soil has been built up to a suitable
depth for rooting. Some depressions also have a fair
depth of soil, but the normal associate is rare.
In profile, the soils are very friable dark brown clays;
their structure is very weak. The soil's moisture supplying capacity is very low.
Three mapping imits are recognised :—
80. normal associate (deeper than 18 inches)
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(iii) the Red-Brown sub-group : More strongly leached
clay soils resembling the Red-Brown Association of
the coral soils. Some have heavily mottled subsoils. Their parent materials are clay beds within
the Oceanic Formation, presumably of volcanic
origin. This sub-group is confined to relatively flat
areas immediately above or below the Scotland
District escarpment.
(iv) the Bissex Hill sub-group : Light textured yellowish
soils from the sandy Bissex Hill marl. They are
of small areal extent.
The mapping units for this group are
100. Thin raw soil
Any Sub-Group
103. Grey-Brown soil (Below Cliff
area)
105. Unit 103 contaminated by coral
Grey-Brown
coUuvium
106. Unit 103 or 105 contaminated
by beach sand
107. Brown soil
108. Poorly drained Brown soil
109. Unit 107 contaminated by coral Brown
coUuvium
J
n o . Red-Brown soil
\ p , T>
I I I . Mottled Red-Brown soil
j^ea-urown
115. Bissex Hill soil
Bissex Hill
116. Soils from Oceanic material Closely similar
outside the Scotland District
to Grey-BrovsTi
117. Reformed soils from Oceanic Brown and Redmaterial
Brown
Clay Mineralogy
This group is probably very variable in its clay mineral
content. X-ray analysis of the parent material of unit 107
indicates that the clay fraction is composed of smectoid,
illitic and kandoid clays.
Profile description of Mapping Unit 103 (Barbados, profile
87)
Depth
Horizon
Description
(inches)
Grey-brown
(2-5Y 5/2, moist);
I.Api
0-6
gritty silt loam ; weak to moderate
fine and mediiun subangular blocky
structure; friable to firm, very
slightly sticky, very slightly plastic
consistence ; gradual, slightly wavy
boundary to :

II. Ap2

6-13

HI. (B)

13-27

IV. C

At 37

Grey-brown (2-5Y 5/2, moist) ; silty
clay loam ; weak fine and medium
subangular blocky structure ; firm
to friable, slightly sticky, slightly
plastic consistence ; diffuse, slightly
wavy boundary to :
Grey-brown (2-5Y 5/2, moist); silty
clay ; virtually structvireless ; firm,
slightly sticky, slightly plastic consistence ; gradual, slightly wavy
boundary to :
Pale brown gritty clay mixed with
white Oceanic rubble.

Mapping Unit 105
The profile of this soil resembles that of unit 103, but
its topsoil is deeper and the whole soil is heavier in texture
and darker in colour.

1

Mapping Unit 106
The soil contains siliceous beach sand uniformly distributed throughout the profile, but is otherwise similar to
xmit 103 or 105.
Mapping Unit 116
This soil has a gleyed subsoil, either prominently mottled
in shades of grey or completely grey. The surface horizons
are somewhat similar to those of unit 103, but are in general
heavier, stickier and more plastic.
Profile description of Mapping Unit 107 (Barbados, profile
85)
Depth
(inches)
Horizon
Description
Brovra
(loYR
5/3, moist); silty
I.Api
0-7
clay loam ; weak to moderate fine
subangular blocky structure; friable
to firm, slightly sticky, slightly
plastic consistence; gradual, slightly
wavy boundary to :
n.Api>/(B)
7-20 Pale brown (loYR 6/3, moist); silty
clay; weak to moderate fine and
medium subangular blocky structure ; firm to friable, slightly sticky,
slightly plastic consistence ; diffuse,
slightly wavy botmdary to :

Hydrological Nature
103, 105

107, 109

no

108

III

115

116

External
drainage

Medium to
slow

Slow to
medium

Slow

Slow

Slow

Medium

Slow to
medium

Internal
drainage

Medium

Medium

Slow

Medium

Slow

Rapid

Medium
to slow

Overall
drainage

Well
drained

Somewhat
imperfect

Poorly
drained

Well
drained

Imperfect

Well
drained

Imperfect

Permeability

Moderate

Moderate

Slow

Moderate

Slow

Moderately
rapid

Slow

Moisture
supplying
capacity

Moderate

Moderate

High

Moderate

Moderate
to high

Low

Moderate
to high
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Depth
Horizon (inches)
III. (B)/C 20-33

Description
Very pale brown (loYR 7/3, moist),
with varying colours from weathering material; silty clay loam ;
structureless ; firm, slightly sticky,
slightly plastic consistence ; gradual,
wavy boundary to :
Weathering grey Oceanic marlstone.

IV. C
At 33
Notes on the Morphology of Mapping Unit 107
The topsoil may be slightly darker than in the example
above (loYR 4/3 or 2-5Y 5/2 are commonly recorded), but
the colour throughout the profile always has a high Munsell
value. A certain amount of fine and diffuse mottling in
horizon II indicates slightly imperfect drainage. Mottling
in the lower horizons is clearer and more pronounced, but
is due to differential weathering of parent material. The
soil may be a genuine clay in texture.

II. Ap2

4-16

III.(B)

16-21

IV. (B)/C

21-31

V.C

At 31

Dark brown (7-5YR 4/4, moist);
clay ; moderate medium subangtilar
blocky structure ; very firm, slightly
plastic, slightly sticky consistence;
diffuse, smooth boundary to :
Pale brown (loYR 6/3, moist) intermottled with dark brown (7-5YR
4/4, moist); clay ; structureless ;
firm, slightly plastic, slightly sticky
consistence ; diffuse, slightly wavy
boundary to :
Grey (loYR 6/0, moist) intermottled
with yellowish-brown (loYR 5/8,
moist) and stained black by M n 0 2 ;
fine sandy clay; structureless; firm,
sUghtly plastic, sHghtly sticky consistence ; diffuse, wavy boundary
to :
Weathering grey Oceanic marlstone.

Profile description of Mapping Unit 115 (Barbados, profile7i)
Depth
Horizon
(inches)
Description
I. Api
0-6
Yellowish-brown (loYR 5/4, moist),
passing to light yellowish-brown
(loYR 6/4, moist); loamy sand ;
weak medium subangular blocky
structure;
friable, non-plastic,
almost non-sticky consistence;
gradual, wavy boxmdary to :
II. Apa'C
6-14 Yellow (loYR 7/6, moist); loamy
sand; very weak fine subangular
blocky structure; loose, non-plastic,
non-sticky consistence; diffuse,
wavy boundary to :
III. C
14+
Yellow sandy marl.

Mapping Unit 108
This soil is usually deep and is found in depressed sites
towards the foot of slopes. Grey mottling usually appears
at about 10 inches and a grey gley horizon is commonly
found above the parent material.
Mapping Unit 109
This is a clay soil with a finer texture than mapping unit
107. The brown topsoil colour resembles that of the
kandoid clay soils of the coral region. Small fragments
of weathered coral are found throughout the profile.
Mapping Unit n o
The profile of this soil resembles that of the normal
associate of the Red-Brown Association of soils over coral,
suggesting that both are principally derived from volcanic
ash falls and not from the marlstone or coral rock beneath.
Profile description of Mapping Unit III (Barbados, profile
81)
Depth
Description
{inches)
Horizon
Dark
brown
(loYR 4/3, moist);
I-Api
0-4
clay; weak medium subangular
blocky structure; firm to friable,
slightly plastic, slightly sticky consistence ; gradual, smooth boundary
to :

(ii) Soils from the Joes River Muds. Soils developing
from Joes River Muds are uniformly dark coloured sandy
clays of mixed mineralogy. Their drainage is imperfect
and they typically cover steep, eroded slopes.
Four mapping units are used for this group :—
120. Thin raw soil from Joes River Mud.
121. Mapping unit 120 contaminated by Oceanic and
coral coUuvium.
122. Deeper, more mature soil from Joes River Mud.
123. Mapping imit 122 contaminated by Oceanic and
coral colluvium.

Agronomic Features
103, 105

107, 109

no

108

III

"5

116

Dominant
slope
range

io°-30°
(DE)

i5°-35°
(DE)

2°-I0°
(BC)

5°-20°
(CD)

5°-io°
(C)

lo^-So"
(DE)

2°-I0°
(BC)

Stoniness

Slightly
stony

Few stones

Nil

Few stones

Few stones

Slightly
stony

Few stones

Erosion
hazard

Moderate
to high

Moderate
to high

Low

Moderate

Moderate

Moderate
to high

Low to
moderate

Limitations to
root
penetration

Poorly
structured
subsoils

Poorly
structured
subsoils

Gleyed
subsurface
horizons

Compaction
in deeper
subsoils

Gleyed
subsurface
horizons

29

Gleyed
subsurface
horizons

Agronomic Features
Stoniness
Dominant slope category
Erosion hazard
Limitations to root penetration

Cïay Mineralogy
X-ray analysis

Smectoid
40

Hydrological Nature
External drainage
Internal drain3ge
Overall drainage
Permeability
Moisture supplying capacity

lUitic
40

Kandoid
20

Rapid
Slow to medium
Imperfect
Slow
Low to moderate

(iii) Soils from Scotland Sandstones. Soils developing
from the base deficient, weakly coherent sandstones of the
Scotiand District (Upper Scotland Formation) are acid and
light-textured. T h e profile is shallow and poorly structured.
Texture is very variable due to the graded nature of the
beds and the rapid alternation of strata with very different
grain sizes. There is probably as much variation within
beds as between them and consequentiy all the sandy beds
of the Scotland District have been regarded as one class
of parent material.
T h e group is composed of six mapping units :—
130. Thin raw soils from Scotland sandstones.
131. Deeper, more mature soils from Scotland sandstones.
132. Soils from sandy outcrops outside the Scotiand
District.
133. Mapping tmit 131 contaminated by Oceanic and
Coral coUuvium.
137. Reworked soils—weak soil development.
138. Reworked soils—stronger soil development.

Profile of Mapping Unit 122 (Barbados, profile 73)
Depth
Description
{inches)
Horizon
Very dark grey-brown (2-5Y 3'2,
0-6
I.Api
moist); sandy clay loam ; weak to
moderate fine to medium subangular blocky structure; friable,
slighdy plastic, slightly sticky consistence ; gradual, slighdy wavy
boundary to :
II.Ap2/(B)g

III.C

6-18

18-41-

...

Low
i5°-30° (DE)
High to very high
Poorly structured
subsurface
horizons

Dark grey-brovm (2-5Y 4/2, moist),
mottled with olive b r o w n ; sandy
clay ; moderate medium subangular
blocky structure; firm, slightly
plastic, slighdy sticky consistence ;
diffuse, slightly wavy boundary to :
Dark grey-brown (2-5Y 4/2, moist),
with varying colours due to weathering rock fragments; stony sandy
clay; structureless; very firm,
slightly sticky, slightly plastic consistence.

Hydrological Nature
External drainage
Internal drainage
Overall drainage

Notes on the Morphology of Mapping Unit 122
There is little variation in colour from the surface horizon
to parent material, unless the soil is developed from tarsand, which may be quite black. A 5Y hue may occur
(olive-grey or dark olive green) and mottiing does not
always appear at such a shallow depth as in the profile
just described. Textures may be sandy or fine sandy
clays. The subsoil may contain large, shot-like manganese concretions. The change from the subsoil to
parent material of this soil is very difficult to determine.

Permeability

Moisture supplying capacity

Rapid
Medium to rapid
Well drained or moderately well drained
Extremely
variable,
depending on local conditions of erosion, texture
and site
Low

Profile descriptions of Mapping Unit 131
Two profiles are given to show some of the variations
commoiüy encountered :—
(i) Barbados 83—well drained soil
Depth
Horizon
{inches)
Description
0-4
Brown (loYR 5/3, moist); fine
I.Api
sandy loam ; weak to moderate fine
angular blocky structure ; friable,
very shghtly sticky, non-plastic consistence ; gradual, smooth boundary
to :
Brown (loYR 5/3, moist); fine
II.Ap,/(B)
4-18
sandy loam ; moderate to strong
medium and coarse angtdar blocky
structure; firm non-plastic, nonsticky consistence; clear, slightly
wavy boundary to :
An intimate mixture of horizon II
IILC
At 18
material with powdery fragments of
weathering white sandstone.

Description of the Soil's Parent Material
T h e Joes River Muds range from dark grey sandy and
argillaceous silts to silty and sandy clays, including wisps,
angular and subangular pebbles, fragments and boulders
of dark brown to black tar sand and other sandstones.
There are also smaller, rounded clay pebbles, fragments
of clay ironstone and fibrous calcite. The whole formation
has a very large content of inspissated oil.
Chemical Properties
T h e p H is slightly over 7-0 ; the soils contain no free
calcium carbonate except where there has been admixture
of coral coUuvium; cation exchange capacity is 20 to 30
m.e.% ; calcium is the major exchangeable cation with
magnesium next in importance ; exchangeable sodium is
l o w ; in one sample exchangeable K is high otherwise
values are l o w ; the values for organic matter are around

3%30

Clay Mineralogy

(ii) Barbados 70—less well drained soil
Depth
Horizon
(inches)
Description
I. Api
0-6
Brown (loYR 5/3, moist); silt
loam; weak fine and medium
angular blocky structure; firm to
friable, slightly sticky, slightly
plastic consistence ; clear, slightly
wavy boundary to :
II.Ap2/(B)
6-16 Almost concolorous light olive
brown (2-5Y 5/4, moist); silt loam
passing to loamy silt; weak medium
angular blocky structure ; firm to
friable, slightly plastic, very slightly
sticky consistence; diffuse, wavy
boundary to :
III. C/G
At 16 Grey stony fine sand, mottled with
brown.

X-ray analysis

Smectoid
50

Hydrological Nature
External drainage
Internal drainage .„
Overall drainage
Permeability
Moisture supplying capacity

lUitic
30

Kandoid
20

Medium or rapid
Slow
Poorly draining
Very slow
Low to moderate

Description of the Parent Material
The Scotland "Sands" are very soft, friable sandstones.
They consist of a vari-coloured banded and laminated
sandstone and siltstone sequence with a grey silty claystone.
There are occasional beds and lenses of calcareous sandstone and sandy limestone. The Chalky Mount member
is largely composed of poorly sorted grits and conglomerates.

Profile of Mapping Unit 141 (Barbados, profile 69)
Depth
Horizon
(inches)
Description
I.Api
0-4
Brown (loYR 5/3, moist); silty
clay; moderate medium angular
blocky structure ; friable, slightly
sticky, slightly plastic consistence ;
gradual, slightly wavy boundary to :
II. Ap2
4-13 Almost concolorous grey-brown
(2-5Y 5/2, moist); silty clay, moderate to strong medium and coarse
angular blocky structure; firm to
friable, slightly sticky, plastic consistence ; gradual, slightly wavy
boundary to :
III. (B)/G 13-22
Grey-brown (2-5Y 5/3, moist),
mottled with light olive brown;
silty clay loam; poor prismatic
structure—almost
structureless ;
firm, sticky, plastic consistence;
gradual, slightly wavy boimdary to :
IV. G
22-48+ Olive grey (5Y 5/2, moist), intermottled with light olive brown and
brown in a mosaic pattern; silty
clay loam; structureless; very
firm, plastic, slightly sticky consistence.

Chemical Properties
Where contaminated with coral colluvium the pH values
are above 7-0, otherwise the soils are slightly add ; cation
exchange capacity is of the order of 10 to 15 m.e.% with
calcium the major exchangeable ion followed by magnesium ; exchangeable potassium and sodium are low;
organic matter is also low.

Njtes on the Morphology of Mapping Unit 141
Colours tend to vary widely in the subsoil wherever
weathering parent material begins to appear. The subsoil
may contain many black and reddish-brown concretions.
Textures may occasionally be fine sandy instead of silty.
The structural grade is usually weaker and finer after recent
cultivation.

Agronomic Features
Stoniness ...

Description of the Parent Material
The Lower Scotland beds show the characteristic
intimate alternation and banding of turbidites. They
consist mostly of evenly bedded and regularly laminated
silty and shaley claystones ranging in colour from dark
grey to olive brown. Nodules and thin beds of clay ironstone are relatively common. There are streaks and thin
beds of fine sandstone and siltstone and a few thicker
and coarser sandstones. Ferruginous limestone occurs in
lenses. The Walkers beds have relatively abundant massive and compact sandstone seams (usually of fine or
medium grain). Some shales of the Upper Scotland beds
have also been included in this group as they give rise to
appreciable areas of clayey soil.

Notes on the Morphology of Mapping Unit 131
Even the topsoil of this unit is light coloured (a high
Munsell value). Texture is generally localised even within
a profile. Fine sand grades predominate though silty and
sandy components are not uncommon. Structure is
usually weak angular blocky or single grain (the subsoil
of profile 83 above is unusual). Subangular blocky structure sometimes occurs, particularly when the parent sandstone is calcareous.

Usually stony or very
stony
Dominant slope category ... i5°-3o° (DE)
Erosion hazard
Moderately high
(iv) Soils from Scotland Clays. Soils formed from
Scotland clays of the Lower Scotland Formation are
greyish silty clays of mixed mineralogy. They are poorly
drained and easily eroded.
The group is composed of six mapping units :—
140. Thin raw soil from Scotland Clays
141. Deeper, more mature soils from Scotland Clays
142. Unit 140 contaminated by Oceanic and Coral
Colluvium
143. Unit 141 contaminated by Oceanic and Coral
Colluvium
147. Reworked soils—weak soil development
148. Reworked soils—stronger soil development

Chemical Properties
The pH values are a little above 7-0 ; small quantities of
calcium carbonate are present in some of the profiles ;
cation exchange capacity is around 40 m.e.%; the major
exchangeable cation is calcium but exchangeable potassium
31

is particularly high in some of the soils whilst exchangeable
sodium may be between i and 2 m.e.% ; organic matter
is low.
Agronomic Features
Stoniness
Low
Dominant slope category
i5°-30° (DE)
Erosion hazard
High
Limitations to root penetration ... Gleyed, structureless subsurface
horizons
Collmnal Soils. Most of the soils on the steep,
unstable slopes of the Scotland District are at least partly
colluvial or alluvial in origin. Where soil formation is
mostly due to material transported by gravity and wash,
rather than to the underlying rock, the soil is placed in the
group of colluvial soils. There are two sub-divisions of
this group :—
(i) Thin, raw soils over only slightly weathered colluvial
material. (Soil may even be completely lacking in this
sub-group);
Mapping unit 150. From Coral CoUuvium
„
„ 152.
„
Oceanic CoUuvium
„
„ 153.
„ Coral and Oceanic Colluvium
„
„ 154.
„
Scotland Sandstone Colluvium
(ii) Deeper, more mature soils. The profiles of these soils
resemble those of the soils developed in situ from the
same parent materials. As they tend to accumulate
on more stable slopes, the topsoils of the colluvial soils
are thicker and less eroded than those of neighbouring
soils in situ. Their fertility is consequently greater.
Most of the colluvial soils are themselves being eroded,
although this process is partly counter-balanced by the
constant addition of new material.
The mature colluvial soils are made up of:—
Mapping unit 160. From Coral CoUuvium
161.
„ Oceanic CoUuvium
162.
„ Coral and Oceanic CoUuvium
164.
„ Joes River Mud CoUuvium
„ Scotland Sandstone CoUu165.
vium
166.
„ Scotland Clay CoUuvium
167.
„ Scotland Sandstone and
Clay CoUuvium
168. Mapping unit 167 contaminated
53
ii
by beach sand.

Mapping Unit 171
This alluvial soil draws most of its material from the sides
of the Joes River Valley. In texture, the soil is a loamy
fine sand and it is uniformly dark in colour. It has better
structure and moisture retention than the other sandy
alluvial sous. The soil is deep and virtuaUy stone-free.
Mapping Unit 172
This is a relatively coarse-textured sandy alluvial soU.
There may be quite marked differences in adjacent subsurface horizons as a comparison of horizons II and III
of Barbados profUe 77 shows :—
Profile of Mapping Unit 172 (Barbados, profile 77)
Depth
Horizon
(inches)
Description
I.
0-5
Brown (loYR 4/3); loamy fine
sand ; weak to moderate fine to
medium angular blocky structure ;
friable, non-plastic, non-sticky consistence ; gradual, smooth boundary to :
II.
5-22 Yellowish-brown (loYR 5/4, moist);
predominantly fine sand; single
grain structure; compact, nonplastic, non-sticky consistence;
clear, slightly wavy boundary to :
III.
22-44+ Brown (loYR 5/3, moist); medium
and coarse sand ; single grain structure ; loose, non-plastic, non-sticky
consistence.
This soil drains rapidly and becomes quite droughty in
the dry season. The shortage of clay and organic matter
in the soil causes its natural fertility to be low. It is
occasionally stony.
Mapping Unit 173
This soil is finer-textured than unit 172 and may be
in part derived from neighbouring outcrops of Lower
Scotland Formation. Drainage is free, but not excessive
and it has better surface structure and moisture supplying
capacity than unit 172.
Mapping Unit 174
This is also a relatively sandy soil, although it is principally derived from the predominantly fine textured Lower
Scotland Formation. The topsoil is commonly a fine sandy
loam or silt loam with weak blocky structure. The subsurface horizons are usuaUy loamy sands in texture, their
structures are poor or loose and subsoil packing may occur.
Traces of gleying may appear at about 2 feet depth.

Alluvial Soils. The alluvial soils of the Scotland
District are :—
Mapping unit 171. From Joes River Mud
172.
„ Scotland Sandstones
33
33
33
33
173- Finer grained variant of unit 172
174. From Lower Scotland Forma55
33
tions
175. Gleyed variant of unit 174

Mapping Unit 175
This soil forms on an alluvial flat by St. Andrew's
Church. The natural drainage is poor and the soil is
gleyed. A grey horizon is commonly found at about 2 feet
depth and grey mottling appears above this.
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View of eastern end of St.
George's Valley and beginning of
St. Philip's Plain. Taken from
Christchurch Ridge.
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Reshaped land at Morgan Lewis,
Scotland District. The white
areas are salt affected.

mm-

Reshaping land in the Scotland
District (at Sedge Pond).
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Aerial photograph showing Six Crossroads with peasant farms and estates. Note density of housing.
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P A R T III
LAND CAPABILITY

CLASSIFICATION

Interpretation of Soil and Environmental Factors
The soil map and report supply basic information about
the land and give a logical basis for future experimental
work, varietal introductions, diversification of crops, cultivation methods and the rapid spread of newr information
as it becomes available. The map and report are not
infallible but do represent a summary of the best available
information to date and provide a firm foundation for
future work.
The map may be regarded as a pictorial record of the
distribution and nature of the soils of Barbados, their slope
classes and their erosion status. This information can then
be used to compile a land capability classification indicating
the most suitable intensive use of any type of land. Six
land capability classes suitable for use in Barbados are
summarised below :—
Class L
Gentle slopes of good soils. Suitable for cultivation (tillage) with almost no limitations.
Steeper slopes of good soils. Suitable for culClass II.
tivation (tillage) with moderate limitations.
Class III. Moderately steep slopes and gentler slopes of
less favourable soils. Smtable for cultivation
(tillage) with strong limitations.
Class IV. Steep slopes. Suitable for tree crops, grasses
and very limited cultivation.
Very steep slopes. Not suitable for cultivation,
Class V.
but suitable for planted forest, tree crops or
improved grass.
Class VI. Steep rocky land or dry climate. Little or no
productive use. Should never be cleared of
its natural vegetation.
This broad classification is not adequate for specific land
management requirements and each class is subdivided by
the use of several limiting factors, shown by a small letter
following the land capability numeral. Seven limiting
factors are used in the full land capability classification
(Table IV) for Barbados and these are briefly outlined
below :—
an unfavourable climatic factor,
•c"
a droughty soil, requiring care in moisture
'd"
conservation.
'e"
erosion risk on steep and unstable sites,
a soil naturally low in fertility,
soils with a high content of smectoid clay,
m
requiring special care in cultivation,
a shallow or stony soil.
excess water in the soil, seasonally or otherwise, causing poor natural drainage.
Some of these factors, such as shallowness of soil or a dry
climate, are likely to have a permanent limiting effect.
Other factors which can be ameliorated by careful selection
of cultivation, drainage, and manurial practices will have
only a temporary limiting effect. Differing standards of
management will obviously affect land capability and the |
classification given here assumes adequately financed good i
management.
ExammaSon of the land-capability classification shows that

there are several major groupings of soils with similar
land-use characteristics, which require similar management
practices. Some suitable crops and cropping practices are
recommended for these groupings, but it should be
remembered that these suggestions are tentative and depend nvi""]^^/
on rapidly changing conditions such as economics; theJ ' / ^
jand-capability classification itself reflects the inherenty '^ J
permanent qualities of the soils. There is little knowledge^
of the agronomy of crops other than cane in Barbados and
results of research in other parts of the Caribbean cannot
easily be extrapolated to Barbados. The soil map, however, is the rational basis for planninglbng term investigations on optimum land-use in the territory. It must be
emphasised that research problems are great for such a
small island and the resources devoted to research should
not depend solely on the arable acreage. Soils form the
most important natural resource of Barbados.
The agronomic programme should not be spread too
thinly. Many areas of Barbados will never be agriculturally
economic and can support only the poorest form of subsistence farming. Other good areas are producing less
than they should. In a country like this, the aim must
be to use all good land as intensively as possible, and
there are other more intensive forms of land-use than the
virtual monoculture of sugar-cane.
The most pressing problem in Barbados agriculture
results from the overwhelming dependence on sugar-cane.
Diversification is urgently required but this need not mean
the decline of sugar production. Much of the research
effort should still aim at improving and increasing the
present cane crop. However, the guaranteed price paid
under the Commonwealth Sugar Agreement has resulted
in the unnecessary importation of foodstuffs for local consumption and the neglect of the possibilities of other
export crops. In some areas, land at present in cane could
be employed more usefully in crops that give a greater
return to the farmer and a greater income to the country.
The search for alternative crops should not be confined
to soils for which sugar-cane does rather badly and on
which other crops are unlikely to give spectacular results,
but should also take into account the best cane land.
Much agronomic work is also required on short-term
root crops. Each estate is compelled to plant a certain
proportion of its land in food crops and for some soils this
should be profitable, but not for others. The soil map
could be used as a basis for modifying the inequalities of
the compulsory planting system and for planning the
experimental work necessary to promote the most efficient
production of these crops.
Land Use Recommendations
Nine groups of soils with similar land capability classifications are discussed :—
(i) Very shallow stony soils. (Units 14, 32, 42, 52,
62). Most of these soils are at present in "rabland." In
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TABLE IV
Land Capability Classification
1
Mapping
Unit

Slope Classes
Association or Group
A

10
II
12
13
14

IIIw
IIIw

St. Philip Plain Association

B

C

Ilm

Ilm
lis

IIw

D

1

—
Ills

1

E

F

—
—

—

1

—

Vs

Vis

1

IIIw

20 [ St. George's Valley Association
21 1
30
31
32
34

IIIw
Ilm

Black Association
IIIw

40
41
42
43
44

—
Ilm
lis

Grey Brown Association
IIw

IIw

Ilm
lis
—
lis

Grey Brown Association (sandy variants)

—

Ilm

Ilm
lis

48
49

Grey Brown Association (Leeward coast variants)...

—

lid

IJd
lis

lid

lid
lis

50 1
51 1 Yellow Brown Association

60
61
62
64 '
65 :
70
71
72
73
80
81
82
84
86

IIw

'

lid

St. John's Valley Association

-

—

Illf
Illf

Coastal Association
IIIc

Soils from Joes River Mud

131
132
133

Soils from Scotland Sandstone

—

lid
lis

—
Ills

Vis

—

—

__

i

_

Ills
Vs

!

—
Vis

Vis

Vis

Vis

—

—

Ills
Vs

Illf
Illf
Ills

—

IIIc
Vc

Vic

_

—

Ilm
IIIc

IIIw

Ille
Ille
Ille

IVe
IVe
IVe

Ille
Ille

IVe

Ills

—

—

IVe

IIw

IIw

—

—

Ille
Ille

IVe
IVe

Illf

Ille
Ille
Ille

IVe

Illf

IVe

IVe
IVe

IVe
IVe

—
—

36 ^

•i ^

Ve

IIw
Ild
IIw

Soils from Scotland Clays

Vis

—

IIIc
IIIc

122
123

Vis

Illf

1

Soils from Oceanic material

141
143

1

'

j

1

103
105
107
108
109
no
III
115
116

i
,

IIw
lid

Vis

IIw

Red Brown Association

Red Sand Association

—
Ills
Vs
—

—

1

46
47

54

—

Ills
Vs

IIw
Ilm

52 1

—

1

^b

/6

—
Ve

Land Capability Classification—continued.
Mapping
Unit

Slope Classes
Association or Group

1

A
i6o
i6i
162
164
165
166
167
168
171
172
173
174
175

Colluvial Soils

B

t

C

—
IIIc
Ilf
Ilf
Ilf
IIw

Alluvial Soils

low rainfall areas they will not permit economic farming.
In the higher rainfall areas some gullies could be used for
"food forest." Timber crops, such as mountain mahoe,
could also be tried in the highest rainfall areas. These
soils provide excellent building sites.

1

1

D

E

Ille
Ille
Ille
Ille
Ille
Ille
Ille

IVe
IVe
IVe
IVe
IVe
IVe
IVe

F

—

IIIc

I
Illf
Illf
Ilf
IIw

these soils occur are moderately flat and could be mechanised easily. Shelter belts, even of unproductive plants,
such as sea-grape and seaside mahoe, should be established
along these coasts.
(vi) Soils of the Upland Plateau. (Units 50, 51, 60, 61,
64, 65). T h e greatest diversification should take place on
these soils since the favourable combination of soil and
rainfall can support a wide range of crops. Cane should,
however, form part of the rotation as it supplies much
organic matter to the soil and maintains its structure. If
annual crops alone are used, there is a danger that these
friable soils will lose their structure.
T h e shallow soils
are very prone to drought and the long established practice
of heavy mulching should be maintained wherever it is
economically possible. Most of these soils are neutral or
slightly alkaline, and coffee and citrus, for example, could
be grown on the Upland Plateau. Pineapples, however,
might be expected to be poor in quality although the
physical nature of the soils favours them. Irish potatoes
also do not thrive at high p H levels, although good
potatoes have been grown on Upland Plateau estates.

(ii) Soils of the Coastal Association. (Units 80, 81, 82,
86). These soils form in areas with an unfavourably dry
climate. Many are shallow and rocky and some are contaminated by salt blast. Some crops such as groundnuts
and the oil-seed crops could be grown in the coastal
districts, but they will oflFer only subsistence farming.
Many of the rocky coastal lands are moderately flat and
open and the cutting of grass for stock feed could possibly
be mechanised. Tamarind trees appear to thrive here.
This group of soils also offers potential building and
recreational sites.
.'."
' t
(iii) The well drained smectoid clays. (Units 10, 11,
30, 31, 40, 41, 43, 46, 47, 48, 49, 84). These soils are
now mostly in a cane-short term root crop rotation.
Experience elsewhere has shown that this kind of soil is
best used for grass crops and it would appear that cane
is likely to give the best return under the economic conditions of the foreseeable future. The introduction of
Pangola or other grasses must be largely a matter of
economics. Much can be done to improve cane and
root-crop agronomy for this group of soils.

T h e grey subsoil of unit 64 hinders root penetration.
Experience with similar soils in Jamaica has shown that
they quickly become infertile once the shallow topsoil is
lost. Some form of erosion control appears desirable in
the St. John's Valley. Water table control could be
improved in many parts of the Valley.

(iv) Poorly drained smectoid and St. George's Valley
clays. (Units 20, 21, 34, 44). These soils, under
efficient management, can be very efficient moisture
suppliers for cane growing. Even with present knowledge much could be done to greatly increase yields in
many areas, as management standards differ widely in
this as in the previous group. Close attention must be
paid to the drainage of these lands to obtain and preserve
good soil structure. Mechanisation is possible for most of
these flat-lying or gently sloping soils.

(vii) The Red Sand soils. (Units 70, 71, 72, 73).
These soils are not efficient cane producers, but cane
maintains and protects their structure. They should
prove to be moderately good for vegetable production if
cane growing eventually proves imeconomic on them.
Great care will be necessary if there is any attempt to
diversify on these soils and much more agronomic information is required for them, as they are amongst the least
fertile soils in the coral region.

(v) Poorly drained marly soils. (Units 12 and 13).
These soils are swelling clays with a subsoil full of marl
and poor natural drainage and occur in a region of erratic
rainfall. They must be regarded as relatively poor cane
producers and are most likely to go out of cane production
in times 'of economic pressure.
YT-'- < - ''
I n other countries, where land is less in demand, such
unfavourable soils would be put into permanent, extensive
pasture. T h e parts of St. Lucy and St. Philip where

(viii) Alluvial soils of the Scotland District.
These are
among the best soils in Barbados but their potentialities
are not at present fully exploited, and they offer a great
opportunity for diversification of crops. More research is
needed on fertiliser requirements and cultivation techniques. Further development of stream tapping and
water storage in the Scotland District could make irrigation a possibility in the alluvial valleys. Although these
soils are quite suitable for cane, it would be better to use
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irrigable land for other crops like pineapples, bananas or
vegetables. These soils lend themselves to mechanised
agriculture and deserve to be the most intensively cultivated of all Barbados soils. 7 -'- ' ' ' / • / ' t(ix) Non-Alluvial soils of the Scotland District. Erosion,
both present and past, limits development of the Scotland
District. Very large areas of it are, today, little better
than bare rock. This part of the island has been long
neglected, but could be one of the most rewarding areas
for further development. It should be the timberyard,
stockyard and the orchard of Barbados.
Reshaping of steep land should be planned with great
care as reformed land is, itself, potentially unstable.
Better protection might be given to steep slopes, particularly those of clayey materials, by tree-planting. Only
timber trees should be allowed on steep and broken
ground. In more sheltered areas with a better rainfall
"food-forest" (mixed plantings of fruit trees) could be
introduced. Teak, mahogany and mahoe seem suitable
trees for these slopes, but further experiments are necessary
to find other trees that are commercially valuable. Some
species of eucalyptus, for example, yield a highly-priced
oil. Good pastures could be established on the gentler
slopes, but grazing should be carefully controlled. Mangoes and other fruit trees could be planted throughout the
pastures. Citrus could be planted wherever soil and rainfall conditions are suitable.
The great advantages of correct land-use in this area,
leading to the development of productive forestry and
"food forests" were again and again realised during the
survey. It must be emphasised that the success of any
such development must depend to a great extent on a
large scale and imaginative nursery programme. This
must make available, to all occupiers of land in the area,
suitable fruit and forest trees at nominal cost and in very
large numbers. An area of only 4 square miles would
require about half a million nursery trees
Cane should only be planted, even on the gentler slopes,
if it can be shovra to be truly economic and effective
measures are taken to prevent erosion. Cane, however, is
useful for breaking in reformed land and putting organic
matter into heavily eroded soils ; tropical kudzu and other
legumes are also useful for tliis purpose and they can be
cut and fed to stock. Phosphate dressings and inocculation may be necessary to establish legumes.
Coastal strips of the Scotland District should be protected with shelter belts of any material that will grow in
these difficult conditions. Timber belts could be established behind them later. Anything that grows on saline
spots, even weeds, should be encouraged. Application of
gypsum dissolved in irrigation waters might also prove of
value.
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Publications of the Regional Research Centre
SOIL A N D L A N D - U S E SURVEYS
No.

I

JAMAICA—St. Catherine

by K. C. Vernon

March, 1958

20s.

od.

March, 1958

15s.

od.

December, 1958

25s.

od.

by K. C. Vernon
JAMAICA—St. Andrew
B R I T I S H GUIANA—Mahdia, Bartica, Kamarang, by J. Stark, H. Hill, G. K. Rutherford,
J. Spector and T . A. Jones
etc.
B R I T I S H GUIANA—Rupununi Savannahs (contd.) by J. Stark, G. K. Rutherford, J. Spector
and Intermediate Savannahs
and T . A. Jones

February, 1959

12s.

6d.

April, 1959

14s. od.

May, 1959

15s.

od.

by T . F . Finch

June, 1959

20s.

od

No.

2

B R I T I S H G U I A N A — T h e Rupununi Savannah

by R. C. Loxton, G. K. Rutherford and
J. Spector

No.

3

ST. VINCENT

by J. P. Watson, J. Spector and T . A.
Jones

No.
No.

4
5

No.

6

No.

7

JAMAICA—Clarendon

No.

8

JAMAICA—St. James

by R. W. Price

October, 1959

I2S.

od

No.

9

GRENADA

by K. C. Vernon, Hugh Payne and J.
Spector

June, 1959

IBs.

od

No. 10

JAMAICA—St. Mary

by K. C. Vernon

March, i960

14s.

od

No. I I

JAMAICA—Portland

by T . F . Finch

July, 1961

15s.

od

No. 12

JAMAICA—Hanover

by R. W. Price

December, i960

14s.

od

No. 13

TRINIDAD—Detailed Survey of a Central Trinidad
Cacao Area

by G. Havord

May, 1961

20s.

od

No. 14

JAMAICA—St. Elizabeth

by J. Stark

November, 1963

15s.

od

No. 15

JAMAICA—Westmoreland

by J. Stark

July, 1964

15s.

od

No. 16

S T . K I T T S and N E V I S

by D . M. Lang and D . M. Carroll

In the press

No. 17

JAMAICA—Manchester

by J. Stark

July, 1964

lOS.

od

No. 18

BARBADOS

lOS.

od

by K. L. Vernon and D . M. Carroll

March, 1966

N0S.19A & 19B A N T I G U A and BARBUDA

by J. D. HiU

In the press

No. 20

by J. Stark, P. Lajoie and J. A. Green

In the press

ST. L U C I A

Copies of these reports may be obtained from the Imperial College of Tropical Agriculture, Trinidad, W.I.
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