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by 

Peter W. Wil son 

Abstract 

The intent of thi s researçh was to study the-relationship 

between land use change and land capability in western Barbados for 

the period 1950-1980. 

A re vi ew of land use change t hat occurred before 1950 was 

first conducted. This was f,ol1owed by an analysis of the physical, 

political and economic factors that affect land use change in 

contemporary Barbados. Emphasis was placed on government land use 
. ' 

po~icy as expressed in the Physical Oevelopment Plan~ published in 

1970. A series of hypotheses was then developed to predict land use 

change trends for the period 1950-1980. 

1 n testi ng the hypotheses, 1 and use data derived from the 

i nterpretat i on of aeri al photographs from four study years (1950, 

1964, 1 972, 1980 ) wa s fi r ste 1 as s i fie d a c cor di n 9 t 0 a sys tem 

developed specifically for this work. Land capability data sets were" 

th en generated from thematic maps. Computer comparison of land use 

- and land capabiHty variables was then performed for each of the 

four study years. 

Re sul ts indicate that government legislati on introduced during 

the late 1960's and early 1970'5 curtal1ed the development of land 

w··with high agricultural potent1al for tourism and urban purposes. 

Department of Geography M.Sc. 
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CHANGEMENT D'UTILISATION DES TERRES 

DANS LA PARTI.! OUEST DE LA BARBADE 

1950-1980 

par 

Pater VU.on 
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The West Indian Island of Barbados is located at 

latit~~e 130 4'N, longitude 59 0 37\W. It ia a meré 430 

square kilometers (166 square miles> in area, yet supports a 

population of 246,082 (Europa Yearbook: 1981, p.1621>. 

Population denslty la thus 572 persons per square kilometer 

( l , 482 per square mile), one of the highest national values , 
in the wor~~. This urban-like population density has 

prompted aome observers to describe Barbados as -a city with 

augar cane growing in the suburbs· (West and Augelli: 1976, 

p.191) • 

West and Augelli describe the impact that the 

combination of Barbados' high population density and llmited 

total arable land have had on the intensity of land use; 

d 

The enormous pressure of population 
has resul ted in much more intensive 
farming here than el.sewhere in' the 
Caribbean. Every bit of productive 
land is used. Tbe forests and 
thickets that once covered the 
island have vaniabed: over '55' of 
the total area ia tilled: and what 
land cannot be worked ia put to 
other uses (1976, p.193). 

Clearly one of the major concerns,of the people of 

Sarbados is that they ob~ain maximum benefit from tbe 

limited amount of land at tbeir disposaI. 

In order for land use ch~nqe to be implemented at the 

optimum location, it ia essential that the land capability 

of eacb site under consideration be known. In other vords, 

l 
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a knowledge of the geographical distribution and limitations 

of the pnysical land cnaracteristics is essential for a 

variety of planning purposes. 

The purpose of this study is to examine the 

characteristics and attributes of the different types of 

land in western Barbados and to determine the extent to 

wh i c h cha nges in land use can be related to land capabili ty 

and the basic site characteristics of the land in that area. 

The underlying objective of the work,' in other words, 19 to 

document land use / land capability relationships as they 

have evolved in western Barbados, with an eye towards 

planning for future development in the area. The thesis is 

organi~,ed in six chapt ers and it is useful at this stage to 

indicate the sequence in which the various aspects are 

treated. 

'Chapter One: 

The physical characteristics of Barbados are examined 

in a general way in this chapter. The location of the 

island, its size, shape, physiography, soi1s and climate are 

summarized as a setting for a more rigorous treatment of the 

significant physical parameters of the West Coast Study Area 

in Chapter Three. 

Chapter Two: 

':C.his research is concerned wfth land use change 
1 

between 1950 and 1980. In order to guage the aignif icance 
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of the changes that occurred during this thirty year period, 

i t i s essential that the reader have a good understanding of 

the nature and extent of the land use changes that took, 

place on Barbados before 1950. Cnapter Two, thus, 

provides an historical account of land use change between 

the time of first settlement and the beginning of the 

1950-1980 study, periode 

Chapter Three: 

wi th an understanding of both the land use pattern 

that existed on Barbados in 1950 (Chapter Two) and the 

physical structure upon which that pattern had been imposed., 

(Chapter One), 'it is possible to examine in detail the 

physical and economic factors~including th,ose resulting 

from government legislation) that have influenced land use 

in western Barbados throughout the three decade study perilod 

considered in this work. Following an introduction (Section 

"One), the location, si ze, shape, and subdivisions of the 

West Coast Study Area are described (Section TVo). 

Section Three is devoted to the definition of optimum , 

land use / land capability relationships. The effects on 

land use of soil type, soil depth, terrain slope and 

rainfall are aIl examined individually. 

The p'hyaical factors are important in determining 

the potential for land use change. However, there exists 

another set of variables that are equally critical. It is 

often found ëhat decisions to change. land use are based 

l, 
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so l el yon economi c considerations. Such changes are often 

induced without regard for the optimum land use / land 

capability relationships defined above •. These economically 

induced land, use change decisions are most often made on t'he 

basis o~ the location and availability o~ land, while 

ignoring its potential for agricultural productivity. 

Section Four of Chapter Threè deals with economic influences 

on land use / land capability relationships in general, and 
" 

with the tapi cs of land scarcity and proximity in 

"particular. 

Gov'ernment interest in ensûring the most efficient 

use of land as def ined in terms of land capability led to 

the preparation of a physical development plan for Barbados 

in the mid-1960's. This'plan is highly significant in three 

respects: (1) fqr the acknowledgement that beneficial land 

use change can only be achieved wheri optimum land use / land 

"capability relati'onships are understood and maintained, (2) 

. for recogni zing that economic influences often neglect and 

even destroy optimum land use / land capability 

relationships, ta the long-term detriment of both the 

island's ecosystem an,d' econ.omy, and (3) for its 

recommendations regar~ing (a) the protection of land with 

high agricultural potential, and (b> the planned and 
\ ~ 

con troll ed development of urban areas. Rnowledge of the 
" 

conclusions and recommendations of the Physical Oevelopment 

plan is a prerequisite to the formulation of hypotheses 

regarding land use change in western ,Barbados for the period 

.. 

1 

i 
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i 
'. 
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1950-1980. 
<) 

Because the plan was adopted by the government, 
D 

and Many of its provisions are now. enforced by 1aw, the 
, 

plan' s conclusions and recommendations, are reviewed in the 

fifth, and final, section of Chapter Three. l 

The review of the findings anù suggestions of the 

.;.p..;;h;;..Y......,;;S;...1;;;.· ...;c;..;a;;..l~....;;;.D...;e;...v;...;;:e;..;l;;;...:=0..lip;;.:m:::..;:e;;.:n:.;...;;;t~:.p...;l;;..a=-::.:.-n , pro v ide san ex c e 11 en t 

opportuni ty for the formulation of hypotheses reqarding 

anticipated land use change and its re1ationship to land 

capability. Fourteen hypoth~ses are pres.anted with 

reference to the physical, economic and governmental 

inf l uences that affect land use change in western Barbados. 

Land tenure! land capability re1ationships as observed by 

some récent scholars (Prescott 1967, persaqd 1968, and 

Henshal,l 1964) are also reviewed, in order that a hypothesis 

on t~is subject can be formulated. 

Chapter Four: 

A scheme of land use classification 1s developed i'h 

this chapter that is specifica11y designed for the Barbadian 

situation. In keeping with conven'tion, three major land use 

groups. (1) Agricu1tura1 Land, (2) Unused Land "and, (3) 

Developed Lan'd ~ recogni zed. Each group is subdivided 

into two distinct land use types ,that,,-"are specifica11y 

chos ~n for application in the testing of the land use change 

hypotheses formulated for the West Coast Study Area. Each 

of the six land use types ('A'! l.GNzing and Unused Land', 

'B' 1 1 Plantation Agriculture', le' / 'Peasant Agriculture' , 

" 
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• Dt / • Uncl eared and Overgrown Land', • El / 'Tourism and 

Recreation Land', and 'p 1 / ~ Urban Land 1) is described in 
. 

detail and ls accompanled by aerial 'photographs for 

illuatrative purposes. 

Chapter Pive: 
u 

Chapter Pive begins vith, a des.cription of the 

application of the land use classi~ication to the st;udy of 

land use change. This is followed by a general a~alysis of 

land use change in the West Coast study Area for aIl three 

time per iods. The research hypothes.es presented in Chapter 

Three are then tested, through the comparlson of land use 

change to land capability and site parameters (soil type, 

soil depth, terrain slope, t;ainfall, and proximity to the 

coast). Relationships between land use change and land 

capability are identified and the different hypotheses are 

accepted, rejected,' or redefined. 

Chapter Pive ls followed by a general conclusion, 

which summarizes "the intent and results of the resea:t:ch. 
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CBAP'l'ER ONE: LOCATION, PBYSIOGRAPHY, SOILS, CLlMATE 

Location, Shape and Size: 

The West Indian Is land of Barbados 15 located at 

latitude l3 0 4'N, lo~gitude 59 0 37'W. It lies l65~ 

ltilometers (102 miles) east of its neareat neighbours, St. 

Vincent and St. Lucia. The island is approximately 

pear-shaped, being 34 kilometers (21 miles) ,long from north 

to south and just under 23 kilometers <14 miles) across at 

its widest point. Barbados ,is 430 square kilometers (166 

square miles, 106,470 acres, 43,105 hectares) in area. 

Figure 1.1 illustrates the location, shape and size of 

Barbados. 

Physiographic Evolution and Present Physiography: 
1 

Barbados, un like i ts Caribbean neighbours, is not of 

volcanic origine Ra ther, the island ia a small, emergent 

section of a much larger submar ine geological structure 

~~ known' as the Barbados Ridge (Macln tyre: 1970, p.9). As 

such, i t lies on a bed of sedimentary, rather than iqneous 

rock. 

The original sedimentary deposits, the Scotland 

Ser ies, were laid down in a muddy sea that existed in the 

area some sixt Y to seventy million years ago, durinq the 

upper Cretaceous and early Tertiary periods. Following 

extensive folding, faulting, and uplifting, these rocks vere 
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covered by argi11aceous deposits known as the Oceanic Series 

. <Macpherson: 1974, p~77). 

The sedimentary material that today forms the 

Barbados Ridge at one time took the form of a continental 

• rise, over1ying the oceanic crust a10ng the northern edge of 

South America (Chase and Bunce: 1969, p.l419). The 

continental rise gave way to the Barbados Ridge as a result 

of the thrusting of the oceanic crust beneath the Lesser 

Antilles Arc during the Cenozoic era. The resu1tant 

crumpling, thickening, and accumulation of the sedimentary 

rock that once composed the continental rise led to the 

formation of the Barbados Ridge, and thus to the under1ying 

structure of, what is"today, the island of Barbados (Chase 

and Bunce: 1969, p.1419). 

The shaping of the surface of the is1and into the 

form in which we know it today was a more recent process. 

Coral reefs began to form over the Oceanic Series about 

600,000 years ago. These reefs developed in sha110w water 

as the rocks that today form the core of the is1and were 

up1ifted. It was the elevating inf1uen~e of tectonic 
" . 

pressure, resulting from the compression of Tertiary 

sediments a10ng the junction of the Atlantic and Caribbean 

plates that caused the e1evation ot' the reefs, and, as a 

resu1t, approximate1y eighty-five percent of the is1and of 
1 

Barba~os is at the present day covered by an elevated 

Quaternary 1imestone cap <8ird: 1977, p.32). 

1 

,;; = '414A4 



Figure 1.2 Aerial pbotograph illuBtrating reef 
formation near the town of Fitts, on 
the west coast of Sarbados 

10 

The limestone attains a maximum tfhickness of one 

hundred meters (three hundred feet) in some areas, but has 

been complétely eroded avay in others. In particular, the 

Scot.land Di.trict,~on t.he island's nort.heast side, is devoid 

of coral. In this area, t.he underlying clay and sandstone 

of the original Scot land Series are exposed. 

1 ..;-== ___ .= _____ ~--" 
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The Scotland District is the MOst ruqqed of the six 

physioqraphic regions of Barbados. In fact, aside from the 

amphitheatre-shaped Scotland District and its immediate 

surroundings, Barbados is a fIat island, especially when 

compared with its volcanic neiqhbours. Figure 1.3 

illustrates the six physiographic regions of Barbados. 

From the highest point in the central Up1ands' (Mt. 

Hi1laby, 340 meters, 1,115 feet above sea level>, the land 

descends north , south, and west in a series ofgently 

sloping terraces. And although the Valet Lowland Terraces, 

Eastern Lowlands and Christ Church Dome each represent 

distinct physiographic regions, aIl are characterized by 

gentle slopes. This observation is borne out by slope 

measurements recorded by Garnier, who found that only one 

percent of the total land area of Barbados has slopes of 
, 

more th an ten degrees, while almost seventy percent of the 

land has slopes of five degrees or less. Table 1.1 

summar i zes the degree and extent of the slope of Barbado8' 

terrain. 

'fable 1.1 

Slope Factor 
-

<5° 

5° - 10° 

>100 

TO!'A.Lr 

. 

Degr .. and _tut of terrain 
.lope (Data Source, Garnier, 1975) 

Pereent Ar .. 

- 68 

3l 

1 

100 

1 
1. 
1 

1 

1 

1 
i 
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FIGURE 1.3 THE SIX PHYSIOGRAPHIC REGI,ONS 
OF BABADOS 
(After MacPherson: 1974, p.77) 

o 5 miles 0===4=== kilornetAlS 
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West Coast Terraces: 

Br ief mention has been made of the terraces that 11ne 

the west coast of Barbados. Given that they are the·' 

~redomlnant landscape feature of the West Coast Study Area 

cpnsidered in this work, and that their study has resu1ted 

i~ a significant re-evaluation of theories on the 

pJys~OgraPhiC evolution of the island as a whole, this 

section la devoted to a brief examination of their origine 

It was stated earlier that Barbados is covered by a 

Quarternary limestone cap of varying thickness. Along the 

wes t and sou th sides of the is1and, this cap takes the form 

of a series of raised coral terraces that run paral1e1 to 
/ 
the two coasts. 

Theor i es on the formation of hese terraces fal1 into 

one of two groups, as defined by Mes 1e11a (1969, p.252). 

The "erosionist" schoo1 believed that 

formed contemporaneously prior to up1 ft of the island. 

Terraces were explained as being the result of wave abrasion 

and faulting acting on the cap as it was uplifted by 

tectonic forces. A theory cloaer to the present school of 

thought was presented by the "depositionists", who felt that 

Barbados had been periodically surrounded by individual reef 

tracts durinq its amergence. 

Inconsistencies in eacb of these two schools of 

thought led Mesolèlla (1969, p.250-274) to conduct field 

investigations of some eight bundred natural and man-made 

, j 

1 
! 

1 
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terrac:e exposures. 'l'he- result was that, al'though he.did 

accept the b~sic view of the depositionists that ft ••• the 

terraces of the coral cap represent ~ succession of uplifted 
-

reef tracts· (1969, p.2~3), Mesolella's model of terrace 

formation was to develop further fOllowing'loser, 

examination. 

Pigure 1.4 Aerial photograph illustratin9 
terrace runnin9 parallel to the 
west coast 

~, 4G4 .*4 Ut ~'4AP pc 
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Radiometri'c dating of the coral terraces using the 

thorium-230 / uranium-234 method indicates that the corals 

from the lowest terrace are approximately 82,000 years old, 

while those of the third terrace have a radiometric age of 

125,000 years. These dates show good correspondence with 

,periode of high eustatic sea-levels during the Tertiary. As 

a resul t of this correlation, Mesolella concluded (1969, 

p. 254) that the elevated coral terraces found in the West 

Coast Study Area are "a product of world-wide eustatic 

changes of sea level .•• superimposed upon an emerging land 

mass·. 

The way in which these terraces formed profoundly 
, 

af f ected the development of the slope, soil and dr~inage 

patterns of the land in the West Coast Study Area. These 

parameters, in turn, are the Most significant factors in the 

land capabi lit Y / land use relationship which is studied in 

this work. 

Soils: 

oetailed descriptions of the soil, associations of the 

west Coast Study Area are inc1uded in a later section. The 
, 

fo llowing overview of soil ,types on Barbados is presented as 

a genera1 introduction. 

The soi Is of Barbados can be divided into two broad 

ca tegor i es. The first catecjory is compoaed of those soils 

that have developed over the limestone cap. The 'second 

category consists entirely of the soils of the Scot land 
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District. We shal1 concern ourselves here vith the first 

group only, as i t covers eighty-five percent of the island 

and incorporates aIl of the soils found in the West Coast 

Study Area. 

The 'coralline' soi1s of Group One are mainly clay 

80ils, having evolved' t,hrough a series of processes - the 

erosion of the limestone cap and the addition of ash from 

periodic volcano eruption~ on neighbouring Islands. These 

falls of ash have contribu'ted greatly to increasing the 

ferti1ity of Barbados' soils. 

The coralline ,soils, while almost all alkaline in 

, nature, can, nonetheless, be divided into nine associations. 

" Four of these associations are found in the West Coast Study 

Area and are described briefly below. 

The Black As.ociation"is composed of dominantly 

immature smectoid Cmontmorillonitic) clay soils overlying 

coral limestone. This association is found over 14.29% of 

the West Coast Study Area. Pour associates -~Normal, 

Shallow # Very Sha110w and' Poorly Drained - are present to 

varying extents. 

The Most common soil association in the West Coast 

Study Area is the Grey-Brovn As~ociation, found over 

7~.49' of the region. Like the Black Association, the 

Grey-Brown Association is dominantly smectoid in nature, 

although it May contain as much as 25% kandoid (koalin 

" mineraI) clay. The Grey-Brown Association is more mature 

than the Black Association, being found at slightly higher 

;e Q(4W$(A .. ..t 4h4 
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el evations and in somewhat more humid regions. Four 

associates are present to varying extents in the West Coast 

Study Area. These are Normal, Shallow, Very Shallow and 

. Poorly Drained. F1;1rthermore, two variants, the Leeward 

Coast variant a~d the Sandy variant should be noted. Eadh 

'of these in turn has both Normal and Shallow Associates. 

The Coastal Association is the least common of the 

four soil types fouqd in the West Coast Study Area, covering 

a mere 2.55 percent of the reglon. The Coastal soils cover 

other thin immature soils developed over coral limestone in 

areas If low and poorly distributed rainfall. Only one of 

the six associates of the Coastal Association is found in 

the West Coast Study Area. In fact, this associate is not 

strictly a member of the Coastal Association but was 

inc"luded in this category because it closely resembles the 

othF members. In profile this soil is very similar to the 

Grey-Brown Association, except that it has a high content of 

coral grit distributed uniformly throughout the profile. 

A final soil group worthy of mention ia the Red Sand 

Association. This soil type is composed of light, S~ndy 
material and forms a thin strip parallel to the terraces 

7:., 
that line the west coast'!.\ This association is relatively 

immature, shallow, and gen~h"1~y unprod~ctive. Normal and 

Shallow associates are present. The Red Sand Association ls 

found over 7.6 percent of the West Coast Study Area. 
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Rainfa1l/Climate: 

Barbados has a Maritime Tropical climate with a 

variable rainfall regime. In fact, the 'average annual 

rainfall' statistic is one of the least meaningful 

descriptors of Barbados' climate. Rainfall on the Island is 

extremely variable, whether considered aiea11y, annua11y, or 

s ea s ana Il y • Figure 1.5 illustrates the extraordinary areal 

variation in annual rainfall for the island as a whole. 

An average annua1 rainfall difference in excess of 30 

inches (76 centimeters), from less tnan 45 inches (114 

centimeters) per annum to more than 75 inches (190 

'" centimeters) per annum, is a vast range for an island that 

i s a mer e 430 square ki10meters (166 square miles) in area. 

The average annual rainfa1l statistic is- equally variable in 

an absolute sense. ". 
Table l.l compares a wet and dry yea* on 

Barbados in terms of annual rainfal1 at two locations. 

table 1.2 Annual rainfal1 at two locations 
(After Vernon and Carroll: 1965, p.4) 

1929 1930 1938 

Area (Normai Year) , (Dry Year) (Wet Year) 

8igh Rainfal1 
198 CInS J.4i ~ cms Area (Lion cms , 

Cast1e) 
" 

Low Rainfal1 
Area 115 cms 75 cms 215 cms 
(Codrington >. • , 

) 

" 
i .. 

. , 
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FIGURE 1.5 ANNUAL RAINFALL 
(After Macpherson: 1974, p. 78) 

OVER 75 INCHES 
(191 cu) per annum 

65 INCHES (165 cms) TO 
75 INCHES (191 cms) per annum 

lm 55 INCHES (140 cms) TO 
65 INCHES (165 cms) per annum 

m::::::::::::::: .... .-. ... ..................... ~ 

o 
45 INCHES (114 cms) TO 
55 INCBES (140 cms) per annum 

UNDER 45 INCHES 
(114 ClIS) per annum 

t , 

0====, ==5 miles o 4 8 kilanetres 



" \ ' 
. \ 

, , 
------------'---,~ - -",-----.-, -----,-,-------

, , 

" .. \ ' \ 

., 
20 

The seasonal distribution of rainfall is qenerally" 

consistent year to year, there beinq a dry season between 

January and May and a wet season from June to December. It 

ia usual for about 75 percent of the annual precititation to 

fall during the wet season. Even these seasonal variations 

do not represent a hard and fast ru1e, however. While there 

is a di sti net dry seasons in the lowlands, the hiqher 

reqions of the i~land seldom experience a pronounced 

variation in seasonal rainfall. 

A final rainfal1 arnomaly worthy of mention is the 

pattern of rain "streets" that occurs mainly in the West 

Coast Study Area. Wilson (1980, p.19) describes "a pattern 

of rainfall characterized by para11el east to west 1....in~s of 

rain showers separated by clear sky .•. (occurrinq) 

simu1taneously ~er a ten mile section of the coast, usually 

at night". The extent to which this rainfall pattern has 

influenced the land systems or land use patterns of the west 

coast is not yet known. 

Unlike rainfall, humidity and temperature are 

relatively predictable elements of the Barbadian climate. 

Bumidity averaqes 71 percent for the dry season and 76 

percent for the wet season. And whi1e temperatures have 
• 

been known to faii below 16 0 C <60 0 P) or rise above 

32 0 C (90 0 P), these are both rare occurrences. 

Temperatures normally range from 23° C (74 0 P) to 30° 
QD 

C (87 0 Pl during the wet aeaaon, vith Iowa and higha 
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during the dry seasd~ being about one or two degrees 

Centigrade (three or four degrees Fahrenheit) lower (Vernon 

and Carroll: 1965, p.4). 

In conclusion, the climate of Barbados as a whole, 

and o~ the West Coast Study Area in particular, is 

relatively stable and consistent. The major exception to 

this generalization is rainfall. Rainfall has played a 
1 

1 

major role in shaping the soils of \the West Coast Study 

Area. 
. \ 

Furthermore, variations ~n average annual rainfaii in 

excess of f ifty centimeters (twenty inches) in the West 

Coast Study Area are significant in terms of crop choice and 

product i vi ty • As a resuIt, rainfaii is considered in this 

wdrk to be a signi f icant land capability variable and is 

compared wi th land use change data to determine its role in 

sbaping land uSe patterns in western Barbados. 

\ 

1 
1 

1 -i 

1 

1 
1 
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CBAPTER TWO: THE aISTORY OF LANO USE CHANGE Ta 1950 

The history of Barbados is a great story. Rich with 

tales of exploration, settlement, war, the slave trade, 

hurricanes, and a cast of hundreds of colourful characters. 

Interesting as they are, however, these subjects are best 

read about in detail in history books. In the review of 

Barbadian history presented in the next few pages, the 

emphasis will be placed on those events that played a part 

in shaping the land use pattern of the island. In other 

words, the i ntent is to view ~istory through a geographer' s 
I 

eyes and to concentrate on those date's and events which had 

a significant impact on changing the lands cape of Barbados 

~etween the time of first settlement and the year 1950. It 

ls hoped that such a review will provide the background 
1 

necessary to understanding thé land use situation as it had 

evolved up to the beginning of the 1950-1980 study period 

chosen for this work. 

This historical overview i8 presented in tvo 

sections: (1) first settlement to 1650, and (2) !650 to 

1950. ~, 

Pirst Settlement to 1650: 

Ontil recent1y, .ost autbors OD 8arbadian hi. tory 

(Lynch: 1972, p.13; Tree: 1972, p.9> be1ieved that it vas 

the Arawak Amerindians who vere the first people to come to 

Barbados. Royos <1978, p. 7), on the other band, c1aiau tut 
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it was in fact the Barrancoid people who established the 

fi r s t permanent settlement on the island, at about the 'time 

of Christ. Such settlement predates the arrivaI of the 
. 

Arawaks by at least eight hundred year'è. Artifacts have 

been found which seern to substantiate his claim that the 

Barrancoid people lived on Barbados for sorne six hundred 

years. Although the Barrancoids introduced agriculture to 

Barbados, the exten t to wh ich the na tural landscape was 

altered is thought to be negligible. 
-

Two hundred yeàrs after the Barrancoids deser;t.ecll -

Barbados, the Arawaks arrived. It is known that the Arawaks 

were also an agricuitural society. The generally productive 

soil conditions enabled them to cultivate such crops as 

cassava, maize, pawpaws, peanuts, squash, guavas, 

pineapples, tobacco, cotton, and berries of various sorts 

(Hoyos: 1978, p.4}. The Arawaks lived on Barbados for five 

hundred years before being driven out by the pugnacious and 

cannibalistic Caribs. 

The Caribs inhabited Barbados for over three 

centuries. They, tao, practiced agriculture, but vere Iess 

adept at farming than the Arawaks, being a nomadic people 

(Hoyos: 1978, p.9). It ia unlikely, therfore, that they 

altered the lands cape of the island to Any great extent. 

The next group ta visit Barbados was probably the 

Spanish Cedulla of 1511. The Spaniah had little interest in 

the is~and, as it vas devoid of mineraI wealth. It ial 

possible, however 1 tbat the Spanish took the Caribs avay 

/ 
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from Barbados, using them)~S slaves in their mines in Puerto 

Ri co (Tr ee : 1972, p. 9 ) • 

The first reco,rded discovery of Barbados by 

Europeans was the landitg of Pedro a Campos in 1536. Campos 

was a Portuguese naviga,tor who ,~eft, hogs to breed on the 
""'-=~ 

island so that shipwrecked mariners would have a supply of 

meat (Starkey: 1939, p.Sl). 

British colo~ization of Barbados began with the 

arrival of settlers on the "William and John n
• The eighty 

men who arrived in February, 1627 found an uninhabited 

is1and that was heavily forested right to the shore. Watts 

(1963, p.29) conc1uded from extensive reading of early 

reports of Barbadian vegetation that the early settlers 

found "a tropical forest which covered the greater part of 

the island", and that, "the natural vegetation had been 

1argely untouched by the hand of man at the time of English 

co10nization" (Watt: 1963, p.28). It seems likely that 

three species of mangrove, (Rhizopora mangle, 

Laguncularia racemosa, or Avicennia nitidia), 

manchinee1 (Hippomane mancinella), wild fig (Ficus 

laurifolia), palmito (Euterpe globosa) and locust 

(Hymenia courbaril) trees were aIl flourishinq on 

Barbados when the first settlers arrived (Watts: 1963, 

p.32-36). 

Within less than four years, some Alteration of the 

landscape had taken place. Watts (1963, p.lO) stated that 

- ••• it is certain that considerable interference with the 
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vegetation by man had already taken place (by 1631)". Sir 

Henry Colt, an early settler, has left a contemporary (1631) 

descr iption of the impact of. burning and its effect on the 

forest - ..... here and there a great timber tree half burned, 

in another place a rafter singed aIl black, there stands a 

shrub of a tree above two yards high, ali the earth covered 

black with cinders" (Watts: 1963, p.30). Further evidence 

that the British were burning and cutting down the forests 

of Barbados shortly after their arrivaI is offered by 

Joannes de Laet, who wrote in 1630 that "Les Anglais .•• (ont) 

coupé les bois pour y cultiver'du tabac· <de Laet: 1640, 

p. 30) • As fast as the na tural forest was being eut down, 

the settlers planted fruit trees and other crops. De Laet 

(1640, p. 30)" reported that the Bnglish •••. ont porté des 

autres Isles des arbres fruictiers, comme orangers et 

autres" • 

The complete clearing of the forest was necessary for 

the proper and order ly planting of crops, althouqh ie was 

possible, and indeed necessary, to plant some crops between 

felled trees while avaiting complete clearing of the land. 

Richard Ligon, a visitor to Sarbados in the late 1640·8, 

d~scribed the way in which much land vas first put into 

service: 

At the time we came first there ve 
found both potatoes, maies, and 
bonavistas, planted betveen the 
boughes, the trees lyin9 long upon 
the ground; so far short vas the 
gr ou nd then of being cleared (Ligon: 
1653,' p.9). 
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For the first half of the l630's, near~y 2,000 

settlers worked small holdings themselves, growing maize, 

potatoes, bonavista, cassava, yams, plantains, bananas, 

oranges, lemons, limes, melons, and pineapples for local 

consumption: as weIl as cotton, tobacco, and indigo for 

export to England (Tree: 1972, p.14). 

It was in 1637 that a Dutchman arrived in Barbados 

from Brazil, bringing w!th him a number of sugar cane 

plants. He grew the first plants on the property of Colonel 

William Drax, in the Parish of St. John. This simple 

action, the result of one man' s work, led in time to the 

MOst significant land use change in the history of Barbados: 

a change that has never been reversed. 

As soon as i t was realized that the 80il and climate 

of most of Barbad08 was conducive to sugar production, the 

aMount of cane planted on the Island was rapidly increased. 

Tree (1972, p.22) has described the consequences: 

In a few years the aspect of the 
land had completely changed. The 
forests had been cut dovn and the 
smallholder vas gradually being 
eliminated. By 1655 there were 745 
plantations (on Barbados>. 

Innes (1967, p. 79) has described the usuai size and 

system of land tenure that evolved as plantation owners 

forced out the smaii landholders: " f~' 

The land.cape of the early perld1:l 
seems then to have been rapid~y 
tranaformed from one of thick woodj 
to one of estates, held in a looae 
form of lease-hold frOll the ialand's 
proprietor, the Barl of Carlisle. 
The uni ta seem to have been estates 
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of about 100 acres average size, 
though sub-divisiop of these to 
subtenants was common, Many of these 
subtenants being indentured servants 
of the estate operator, rather than 
free men. 
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Tree <1972, p.30) has confirmed that rising land 

values and th~ rapid expansi.on of the plantation system 

resulted in the almost complete clearing of the island's 

forests by the mid l7th century: 

By 1650 the island had pretty we11 
taken on the shape in which we see 
it today. with the exception of 
Turner Hl1l1 woods, the f"orests had 
been cut ~own, and sugar reigned 
supreme. 

Thus, in less than twenty-five years, the English had 

cleared Barbados of almost a11 of its forest cover and had 

established a plantation system based on sugar cane. The 

entire colonial economy would saon be geared ta the 

product ion of th! sone crop. As a result, li ttle would 

change on Barbados in terms of land use in the next three 

hundred years. 

1650 to 1950: 

Al thouqh the three hundred year period from 1650 ta 

1950 saw little change in land ua. in Barbados, a review 

of thes e thr-ee centuries is interesting in terms of chanqes 

in both producti vi ty and land ownership / distribution. 

Soil exhaustion, environmental disasters, the slave trad., 

changing foreign and domestic government policy, and 
. 

technoloqical advancea aIl had profound influences on bath 

; , J t 
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the decision to maintain a monocrop sugar economy, and the 

way in which land was managed under that economy. These 

historica1 events inf1uenced the establishment of the land 

management system that was being practiced at the beginning 

of the 1950-1980 study period considered in this work. 
-

1650 to 1700: At first the Eng1ish had difficulty 

wi th sugar production. Ligon (1650, p.19) comments that 

"the secrets of the work not being weIL understood, the 

Sugars they made were very inconsiderable and little worth 

for two or three years". But frequent visits by Dutch 

experts, combined with trips to Brazil by wealthy plantation 

owners who were anxious to learn the trade, quickly paid 

dividends in the form of increased production. In fact, by 

the time Ligon left the island in 1650, "they were much 

betterld; for then they had the skill to know when the can~ 

were ripe, which was not till they were fifteen months old; 

and before they gathered them at twe1ve" (Ligon: 1650, 

p.20). 

The Civil War in England durinq the l640's saw the 

Dutch, rather than the British, develop the economy,of 

Barbados. Dutch ships transported Barbadian agricultura1 

products such as sugar, tobacco and cotton to thé Continent, 

returning to Barbados vith important tools and other 

commodities necessary to the further development of the 

island. This period ended vith the Navigation Act of 1650, 

wbich probibi ted foreign ships from trading vith British 

colonies. Tree (1972, p.l4) quote. Bryan Edwards as writing 

s e 
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(in The History of the West Indies, 1819) that the 

Navigation Act, "however essential to the interests of the 

Empire at large, is a Memorable epoch whence we may date the 

ra'pid decline of her (Barbados') ,population, and 

consequently her stren~th and oPUlenCe"':-,X.-' " 

Edwards' conclusion seems to be an over-

simplifrcation of the situation, however, because the . ' . 

statistics indicate that the total population of Barbados 

did not experiepce a "rapid decline", although therè was a 

significant decrease in the nurnber of whites living on the 

island. Although it is probably true that the Navigation 

Act exacerbated the problem of smallholders bèing forced out 

by the accumulation of land in the hands of a wealthy 

minority, resulting in the establishment of large 

plantations employing black slaves, this resulted, in the 

short term at least, in what Tree (1972, p.40) has called 

• ••• the apex of Barbados' prosperity·. 

"1700 ta 1800:. This late 17th century prosperity 

vas not to last for long. A number of factors combined to 

bring about a decline in sales of Barbadian sugar in the 

l700's: (1) France, Britain, Spain, and the North American 

Colonies vere' aIl at var for extended periods during the 

18th century, disrupting trade. The movement of bath' sugar 

and slaves vas affected; (2) the Prench islands of the 

Caribbean began sugar production on relatively recent.J,y 

cleared land, supplying their own neada, (3) the Outch begaD 

to develop the sugar indu.try in Java, which vas able te 
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PFoduce sugar at low cost, and, finally; (4) a Prussian 

chemist by th~ name of Margraf deve10ped an inexpensive 

prQcess to extract sugar from beetroot (Tree: 1972, p.43). 

It was already becoming clear to the Barbadians tha1: 

there 'were ser iou.S problems in basing their economy on a 

si ngl e crop tha t was dependent on favourable international 

markets. Thus, the Barbadian planters were frustrated not 

, by an i nabi 1 i ty to prod uce enough good sugar, but by an 

unstab1e, international situation which severely curtai1ed 

trade with their markets. A more serious, but as yet 

unforseen crisis, a dec1ine in sugar quality and production, 

vas abou t ta face the island during the second half of the 

century. 

By 11;50, the majority of cleared land on Barbados had 

been in service without proper care for so long that it vas 

no longer capable of high yields. The combination of 

extenaive anç intenaive farming of the land was 

beginning to take its toll.. Starkey <1939, p .. 94) quotes the 

1141 Governor's Report to the Board of Trade: 

The whole isl.and ia cultivated by 
the lnhabi tan ts in some manner or 
other, except such parts as are warn 
ou t or Impover ished r that the labour 
of Dlanur ing the same would not be 
recompensed, of which sort there are 
se~eral thousand acre •••• 

It. ia hardly surprising that the rich soi1 of 

Barbado. "aa beginnin9 to show 8i9n. of exhaustion due to 

o'vercroppinq. By thi. ti .. the lud bad been cultivated for 

over a century by • group of people tbat va. IIOre concerned 
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with short-ter~ profit than long-term planning. Bridenbaugh 
1 

(1972, p.lO) described the 'get-richl-quiek' rnentality ~fthe 
original English prornoters of Barbados: 

Desire, verging on greed, for land 
advancement, rank and power, as weIl 
as desire to partieipate in the 
recently uncovered oPl2ortunities to 
exp 1 0- i t t r 0 pic a l soi l s for the 
pr od uc t ion 0 f e"Xo t ie staple crops, 
anirnated the promoters of the first 
permanent English colonies begun at 
St. Christopher in 1624 and Barbados 
in 1627. 

, 

This attitude, put into practice for over one hundred 

years, was now beginning to deprive Barbados of its only 

wealth, its soil. To add to their problems, Barbadian sugar 

produeers vere still facing an international trade situation 
, 

that was uncertain at best. By the late l700's, the trade 

problem had evolved into a crisis. 

Links vith the outside world were almost totally 

severed in the 1770's and 1780's by the American War of 

Independence and its aftermath. Severe curtailment of 

trade, which resulted in a serious food shortage on 

Barbados, coincided vith both the reduction in soil 

product i vi ty already described, and a devastating hurricane 

in 1780. poyer C180l, p.449) described the disastrous 

effect the storm had on local agriculture: "those luxuriant 

fields, whlch the day before teemed with nature's Most 

valuable productions, now resembled the dreary, inhospitable 

ragions which had never yielded ta the arts of cultivatian-. 
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The l8th century, which had be,gun as one of the most 

prosperous periods in Barbados' history, ended wi·th the 

island in ruins. Poor soil, a monocrop export economy that 

was vulnerable to foreign trade problems during an unstable 
. . 
era, and the almost complete destruction of the sugar crop 

by a -hurricane in 1780, al).: combined to drastically reduce 

sugar exports. In 1798; Edwards (p.90) provided an 

indication of the decline in productivity, noting that 

~ereas "in 1761 the average crop of sugar was 25,000 

hogsheads n , the average export from 1784 to 1786, "did not 

" 

exceed 9,554". These low export.~igures, and the 'problems 
. . , 

that caused them, were painting a bleak picture of the 

future for the island' s inhabitants,. as they prepared to 

enter the 19th century. 

1800 to 1900: If ever there was a time for a major 

land use change on Barbados, the beginning of the 19th 

century was it. Foreign trade problems, soil exhaustion, 

and severe food shortages throughout the latter half of the 

1700's made the monocrop sugar economyof that era look 

rather uninviting, in retrospect. AlI that was needed was 
, 

the opportunity to st~rt again, with a different land use 

plan. That opportunity was provid~d by the hurricane of 

1780. 
\ , 

The_Joss of human life was estimated 
a t 4'~ 326, and the loss sustained by 
the colony at 1,320,564 pounds 
Sterling. Most of the livestock and 
cattle perished; the canes, corn and 
ground provis'ions were totally 
destroyed, and famine again 

1 

.. 
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19,72, p.59). 
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Th e r e i s, however, no U evidence of Any ser 10us 

consideration of such a ehanqe. Only one referenee to the 
~ 

idea of changinq Barbado. ' dependence on suqar hu been 

found. _Aceordinq to Tree (1972, p.8a), an Bnqlish.an by the 

" name of Joshua Steele set out shortly after tbe hurricane of 

1780 -to see bow be could lIlake social and econoaie 

improvements tbrough diversification of the island·s 
1 

economy. Steele vas apparently elected to the Barbadian 
1 

Assembly, whieb had no interest in his plans. Tree (1972) 
, 

makes no furtber raention of Steeie, other tban to say tbat 

he set up a society ta further pra.ote bis ideas. Bowever, 

qiven the stt:enqthenin'q of the co.ait •• nt to suqar 

plantation ~qriculture that occurred tbrouqhout the nmrt 

eerit~, it is safe to aaau~e that Steel. was les. tban 

suee_sful. 

Tbe tact that Barbadoa _ not ooly ta _intain, bat 
. 
further expand it. suqa-r plaatatiOll 8C00c:.y durinC) the 19Eh 

eentury is an indication of both the confidence of tbe 

plantation ovners and the ext.et to vhich BarbacJos _ - , 

controlled by London. A. 430 ltqQ&re ki1a.eteJ:. (l" square 

aile), 4CJ'riculturally aelf-aufficient territGry in the 

Car-ibbean vould"J;Mt of little ue te eit.ber the Britisb, wbo 
j 

- had by this tiae develope a natio ... 1 sveet tooth, or tbe , . 
".a1tby Barbadian land owners, vbo bad lef't BltCJland to.''''. 

their fortuA., not a!aply aub8iat GD a tropical ial&DCJ. 
" 

• 
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The result vas tbat plantation owners decided ta 

replant slugar follovi D9 tbe' 'bur ricane, and the Imperial 

governaent eleeted to offe~tbell finaneial supp:lrt. Davy, 

vritin_9 in 1854 <p.112), deseribed tbe .,re careful land 

.anaqetaent praetices tbat bad by that tlae cOlle into COIœOD 

use as, a result of tbe soil exhaustion problem of the late 

1700's: 

"l'bree objects aay be considered 
co.aOD and directi,A9 ones, on which 
the systea more dF less depends, 
viz., first, the production of as 
.ueh sugar as possible, for profit; 
secondly, the preserving of a 
certain extent of land in pasture, 
for tbe support of livestock.; and, 
thirdly, the groving of -ground 
provisions· consisting of roots and 
gr a in, the yam' and sweet pota to, the 
.a'i ze or indian corn or others; some 
selected as rotation crops, some, 
especially the grain .•• in Aid of 
forage. 

8y tbe aïd-1800's, about 100,000 of Barbados' 106°,000 

acrea vere under soae fom of cultivation. Approximately 

balf of tbi. acreage vas planted in sugar in Any given year 

(Davy: 1854, p.112). Produetivity per acre was inc~eàsing 

y •• r~y, a •• ore farmers adopted the praetices of erop 

rotation and fertilization described above. As early as 

1131, Sturqe and Harvey (p.152) vere able to report on the 

,illproved produeti vi ty of Barbado.: 

paradax i cal as i t may s eem, i t is 
y • t ev ide nt, th a t i t oves i ts 
auper'ior vealth to its exhausted 
a 0 i 1 a nd dense popula tion. -Dy 
repeated cropping8, the Isoil (of 
.arbados) had becoae less tban balf 
• e en t ury sinee, sa lDUc:h worn, a. to 
be al.ost unproc1uctive in the auqar 

i 
r 
f 

1 
l 
1 
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cane; but by the sUbst,i tution of 
ot her crops, particularly the Guinea 
cor 'n, a s y ste m 0 f soi lin 9 , and 
tethering cattle vas introduced, 
"h i ch has not only been the means of 
retrieving the lands, but has, 
perhaps, made them more productive 
than ever e

• 
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Just as the plantation owners were recoverinq froll 

the near loss of their soil, they were faced with the near 

los. of their labour f~rce, as the Enqlish qo~ernmen~ 

finally put an end to slavery. The abolition of the slave 

. trade, which officially occurred in 1808, did not actually 

lead to the emanc i pation of slaves in Barbados until 1834. 

Surprisingly, though, the abolition of slavery did not 

result in the dissolution of the plantation system. Nor did 
1 • 

it result, to any great extent, in a change in land use on 

the island (although land distribution weuld ultimately be 

affected by this historie event). 
, 

The plantation system in Barbados survived the end of 

slavery mainly because the emancipated slaves could not find 

land of their own. Lowenthal <l957, p.453) believes that 
\ 

- ••• no vain experimentation vith new commodities vas found 

necessary •.• because •.. the Negroes remained on the estates: 

they had no where else to go, there vas scarcely an acre of 
\ 

land free, they must work for the sugar planters or starve-. 

So little affected vas the availability of labour, in fact, 

tha t the four year period iJIIIDediat~ly followinq emancipation 

.a" an actual increase in the production of Sarbado8 suqar 

'- ' 
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(Boyos: 1978, p.l2S). The damestic situation, then, was not 

a hinderance ta plantation sugar production. 

In the late 19th century, the island oncé again fell 

vibtim ta externa1 pressures. Thi s was not surprising, 

because sugar was still being produced by slave labour in 

the East Indies, Cuba, Brazil, and Louisiana: and European 

countries were producing beet sugar. Trye price of Barbadian 

sugar was no longer competitive. Paradoxically, the 

~%badian solution to this problem was the sarne as it had 

~e~n at thé time of the economic criSlS of the 1780's - cane 

production was increased. HOyos (1978, p_o 137) reports 

tha t can e acr eàge doubled between 1838 and 1852. Not only 

was sugar now being grown more extensive1y, it was a1so 

being grown more intensively. Chemicals and green rnanure 

were employed for the first time. Mulching became a 

widespread practice, and fields were Mjobbed-out n weekly to 

labourers who would ~eed them. Techna10gica1 advancements, 

including stearn power and the plough, were becoming 

_ accepted. _- These improvements in technique and techno1ogy 

enabled the plantation system ta survive, albeit 

precariously, for the next twenty years. 

8y the late l870's, however, the sugar industry of 

the West Indies was in such dire straits that a Royal 

Commission was estab1ished ta investigate the situation. 

The findings of the Commission emphasized the seriousness of 

the industry's problems. 
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Sugar, rum and molasses constitute 
the principal items "of export, and 
represent in fact 97 to 98 petcent 
of the total exports of the produce 
of the colony. Barbados is, 
therefore, who1ly dependent on the 
cultivation of sugar (West India 
Royal Commission Relating te the 
Sugar Industry: 1898, p.97). ~ 
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This was a most serieus situation, given that the 

Commissioners' view of the sugar industry in the West Indies 

was that a crisis wou1d be reached in a very few years. The 

Report (p.17) predicted that the crisis would be 

character i zed by the abandonment of the less productive 

sugar plantations, a process which had already begun. 

The abandonm~nt of plantations did, in fact, start to 

become more commonplace in the latter half of the 19th 
" 

century. Wi th abandonment came financial ruin and the end 

of a dr eam f or the plantation owner. The land1ess peasant, 

on the other hand, correctly saw this as an opportunity to 

purchase a smaii plot. Davy <1854, p.148) noted that 

W ••• the coloured race have a great desire to possess land w 

and he described (p.159) the agricultural success that 

resulted from their determination. wThe culture of the small 

properties is remarkable, ••• there may be seen growing side 

by side or intermixed, almost aIl the different vegetables 

which are in request in the island·. 

Thus, the severe financial problems of the plantation 

o"ners, combined with a large landless population that was 

now free to own land, resulted in the beqinning of a shift 

from large scale sugar production ta the amaii scale far.ing 
" 
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of provisions. This shift, which took place over the next 

fifty years, did not lead to the dominance of small-scale 

agriculture in the Barbadian economy, however. The authors 

of The Report of The West India Royal Commissiori Relatinq 

to the Suqar Industry were perhaps prophetie when they 

wrote in 1898 that ..... it is not impossible for the two 

systems, of large estates ,and peasant holdings, to exist 
. 

side-by-side with mutual advantage" (p.18). This 

"side-by-side" co-existence of plantations and peasant 

holdings was to evolve throughout the first half of the 20th 

century to become the Most distinctive characteristic of the 

Barbadian landscape by the beginning of the 1950-1980 study 

period considered in this work., 

1900 to 1950: The beginning of the 20th century 

saw yet another external force alter Barbadian land use. 

The availability of work on the construction of the Panama 

Canal and in North American cities led Many Barbadians to 

leave the island in search of emp1oyment. Lowenthal (1957, 

p. 455) has stated that at 1east 70,000 Barbadians 1eft the 

is1and between 1904 -and 1921. Most of those who 1eft sent 

money home, in order that relatives could purchase land. 

Mbogua (1961, p.24) has reported that during the twelve year 

per iod between 1903 and 1914 the breaJdng up of plantations 

by speculators, combined vith the availability of ·panama 

Money· 1 ed to the "large scale" selling of small plots to 

peaaanta. 

~ 
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Yet another period of serious economic hardship for 

plantation owners occurrea with the fall of sugar priees 

following the First World War. In particular, the years 

1921 to 1927 saw a large sell-out of plantations to the 

peasants. Peasants continued to purchase small plots of 

land from dissolved plantations throughout the first half of 

this century. 

A boom in the purchase of peasant holdings recurred 

between 1941 and 1946. As with previous rapid increases in 

peasant holdings, this period of extensive buying occurred 

-in inverse relationship to the prosperity of sugar cane on 

th e wor Id mar ket, and indirect relation to the volume of 

migrant labour abroad- (Griffith: 1973, p.Sl). In this 

case, labourers from Barbados were emigrating to the UnVited 

states to assist the War effort. 
G 

The money they earned, 

combined with the swelling of the peasant population on 

their return, contributed to the increased purchases of 

peasant plots. The extent of these purchases is documented 

in Table 2.1, which illustrates the rise of peasant property 

ownership in Barbados between emancipation and the beginning 

of the 1950-1980 study period. 

A second trend paralleled the purchase of land by 

Barbadian peasants following emancipation in 1834. That was 

the establishment and expansion of independent villages, 

.which began almost immediately following the abolition of 

slavery, and has continued to the present day. 
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The development of peasant villages paralleled the 

purchas es of sm8:.~ 1 plots in a psychological, as weIl as an 

historical sense, being an attempt on the part of the 

peasants to achieve a deqree of freedom from both physical 

and economic slavery: 

!!!! 
1840 

1851 
1851 

1915 
1915 
1915 

1929 
1929 
1929 

1935 

1939 

1942 

1946 
1946 
19 .. 6 

••• in order to escape the economic 
tyranny of the planters, the 
1 a bour er had to be free to offer his 
services at his own discretion ••• · 
The ~cquisition of land and the 
es tabl i s hmen t of peasant villages, 
therefore, were the means by which 
the u 1 t i mat e end (t 0 s 1 a very) was 
souqht (Griffith: 1973, p.s4). 

li. 

Table 2.1 Number of peasant holdings 1840-1946 

NUMBER DESCRIPTION SOURCE 
, 

1,307 Leqally OWned Preacot~ 1967 

3,537 Preeho1d aensba1l, 1964 
3,537 Preehold Prescott, 1967 

14,000 Under 5 acres Brack, 1964 
14 ,000 Under 5 acres aenaba11, 1964 
14,000 Under 5 acres Preacott, 1967 

18,000 Under 10 acres Brack, 1964 
18,000 Under 10 aCJ1es Benaba11, 1964 
18,002 Under 10 acres Preacott, 1967 

18,039 Under 10 acres Prescott, 1967 

18,805 Un der 30 acr •• Benshall,1964 

18,805 Under 10 aer.s Pr •• cott, 1967 

30,725/ Under 10 acre. , Brack, 1964 
30,752 Under 10 acre. aenaha1l, 196 .. 
30,752 Under 10 acre. Prescott, 1961 
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Barbados, in 1950, was an is'land quite different from 

the one discovered by the British three centuries before. 

It had evolved first from a tree-covered, uninhabited islaQd 

to a smal'!, self-sufficient colony. Sugar cane and the 

beginning of plantation agriculture then eliminated the 

sma Il holder and led to the establishment of a small group of 

wealthy land owners who controlled thousands of landless 
, 

slaves. Economie hardship ultimately resulted in the 

collapse of the weaker plantations, enabling the emancipated 

slaves to purchase land. By 1950, the island had evolved 

into a mosaic of sugar plantations, small peasant holdings, 

and independent villages. 

It is likely that the Barbados of today would 

res embl e the way the island looked in 1950, had i t not been 

for two major external influences. Technology and tourism, 

and the new prosper i ty that came with them, were about to 

change Barbadian land use faster than at any time since the 

clearing of the forests thrèe hundred years earlier. 
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CHAPTER THREE 

LAND USE / LAND CAPABILITY HYPOTHESES 

Section One: Introduction 

Baving outlined the geography and history of land use 

change in Barbados as a whole in Chapters One and TWo 

respectively, it is DOW possible to present the research 

hypotheses of this work. This chapt.er is devoted to the 

f 0 rmu lat ion of hypotheses regarding anticipated changes in 

land use 1 land capability relationships for western 

Barbados. It begins with a description of the location, 

si ze, shape and sub-di visions of the West Coast Study Area 

that was defined for the purposes ofQthis research. 

Bypotheses relating to changing land use 1 land 

capability relationships naturally have their basis in an 

understanding of the physical, economic, and leglslative 

influences that combine to determine land use patterns. The 

formulation of hypotheses in this chapter is, therefore, 

performed in conjunction with an examination of the 

relationships between land use and each of the physical, 

economic and governmental controls which have exerted an 

influence. Thua, following a description of the West Coast 

Study Area in Section Two, the soil types, soil depths, 

terrain slopes and rainfall statistics of the raglon are 

examined individualy;' in Section Three. These physical 

parametera are desci~bed vith referance to their effect on 

land u.e potential,"'-"in order that optiaua land use I-land 
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capability relationships can be defined. 

Land capability, as defined by the basic inherent 

physical qualities,of the land, occasionally results in an 

absolute restriction of land use change options. More 

frequebtly, however, a number of options exist. In western 

Barbagos, land use change in areas where a number of 

poss i bi li t i es exi st is always a product of economic and/or 

governmental impetus. For the purposes of this work, a land 

use change resulting,from an economic impeths is defined as 

one which is ptimarily motivated by profit considerations. 
1 

The bui,ld i ng of hotels, and golf courses and the prof! table 

transformation of land use out of cane production and into 

market gardening following the fall of s~gar priees are aIl 

examples of economically induced land use changes. The 

fourth section of this chapter deals with economic 

influences on land use change. Emphasis is placed on the 

concepts of land scarcity and proximity. 

, If land capability and the profit motive were allowed 

to interact to induce land use change without restrictions, 

t,.he land use pattern 
1 

of western Barbados would be 

significantly different from what it is today. Since the 

early 1970's, however, the government has sought to control 

land use change in order to maintain optimum land use / land 

capability relationships. Government involvement in 

influencing land use change has taken two forms: (1) 

government induced land use change, and (2) government 

ragulation of economically induced land use change. 

, , 

~ 1 

1 
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Government induced land use change is defined ~s any 

transformation of land use that is made by a government 

agency working on behalf of the public and not motivated by 

considerations of economic profit. Examples of government 

induced land use change _ include the expropriation of land 

for the building of public housing and ,the designation of 

national parks for the enjoyment of the public. Government 

regulation, on the other hand, includes laws that prohibit 

development on agricultural land and restrict hotel 

construction to designated sections of beach. The fifth 

section of Chapter Three outlines government concerns about 

uncontrolled land use change and describes the measures 

taken to ensure that maximum benefit is achieved for the 

people of Barbados from changes in land use. 

By this point in Chapter Three, the inter-

relationships between the physical, economic and 

governmental contraIs on land use change will have been 

fully described and can be merged into the twenty research 

hypotheses which will be tested in later chapters. In 

forJ!lulating the hypotheses, five aspects are considered:, (1) 

the most likely situations for land use change, {2} the most 

likely sequence of change (Le. Land Use Type 'A' ta Land 

Use Type • B'), (3) the decade in which the chang~s are 

expected to have occurred, (4) the most likely reasons for 

the change <i.e. the motivation for the change and in 

particular, the extent to which land capability was either a 

consideration or a determining factor, (5) t.he anticipated 

percentag8 change in land use during the period of study. 

1 
! ' 
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Section Two: The West Coast Study Area 

The West Coast Study Area is a rouqhly rectanqular 

region, extending from the St. James - St. Michael parish­

boundary on the south to the St. Peter - st. Lucy boundary 

on the north. It is approximately 15.5 ki10meters from 

north to south and averages about 2.6 kilometers from east 

to west. It has a precise area of 38.95 square kilometers 

" (3,895 hectares). The coast forms the study area 1 s western 

bou ndar y, wh il e i ts eastern extremi ty is marked by Highway 

2. The rationale for the use of this region as a land use 

"change study area is explained below. 

The high deqree of detail sought with respect to land 

capability and land use change necessitated the choice of a 

relatively small study area., A further requirement vas that 

the area must be dynamic with respect to land use change. 

Furthermore, since the findinqs need to be extrapolated to 
if ,) , 

the vhole island, it vas important to select an area where 

the land use changes were representative. The West Coast 

Study Area was defined with these considerations in mind. 

It was on the west coast that the first settlers 

landed, the first forests were c~ei~ed, and the first 

agriculture vas established. The importance of the area has 

not dimi nished ainee those first days, despite vast changes 

in its eharacter. In fact, land use has ehanged more 
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extens i valy on the west coast than in any other region of 

Barbados. Th i s f ac t alone makes i t a natural choice for a 

land use change study area. 

To study land use change effectively, it is an 

advantage ta have sorne factors held constant. In thé case 

of a study such as this, where land use i9 related to land 

capability, it) i~ important to have a relativelyl simplt! 

spatial pattern~ physical landscape featutres and cultur~l 

elements. In this respect, the West Co~st study Area is 

ideal. 
") 

Th'e straight north-south coastline with its"beach of 

almost uniform quality is one 'such constant •. The limestone 

ter~ces that run parallel to the coast and provide a 

natural east-west zonation are another consistent feature. 

Many of the cultural features of the area also 

di splay à rêlatively simple pattern. For example, Highway l 

runs parallel to the coast, linking the three urban areas of 

Speightstown, Holetown and Bridgetown, which are located 
1 

Along it at constant intervals. This fact, combined with 

the location of Bridgetown ~the primate city and only 
1/ 

seaport of Barbados) directly south of the area, makes it 
" 

relati vely easy to isolate the socio-economic factors which 

have contributed to land use change. A second road, Highway 

2, which parallels the limestone terraces at an average, 

distance from the coast of about 2.6 kilomete:z;s, provides a 

con:eni\nt, eastern boundary. Parish borders form the 

northern and souther'n boundaries of the West Coast Study .. 
, . 
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Area, which ia about lS.S<{~~lOlleters in length and almost 39 
." 

square kilo.eterll in size. It thua comprises about nine 

percent of the island's total arM. 

D~spite it. :s_ll 'size -and the relative uniforaity of ~ 

8r;Oae of i ts landecape and cultural featurea, the West Coa.t 
CIl"'.,:. " 

Study Area ia a very diverse reqion in teras of land 

capability. Within' its boundaries there are four soil 

associations. fi'fteen soil types, soil deptba ranginq fra. . 
zero to more tban 46 centiaeters (zero ta > 18 inches), 

~' terrain slopea ranq~CJ froa zero to over 30 degrees, spatial 

variation in average annual rainfall in excess of 51 

centiaeters (20 inches), and _ range in the eJttent of the 

dry sea80n fro. one ta six Blnth., depeo.ding on "the arM.­

Superillposed upon this pattern are the six laod ,use t~ 

that will be described -=Sre specifieally in Cbapter Pour, as 

well as the pr<?ximty ·rel.ationships betveen iDdividual sit .. 

and the coast.' 

In arder to enter all" of. tllese variables into a 
\ ' 

computer for the 38,636 data point;.s ttiat ar~ us8d ta defin, 

the West Coast Study Area .. it •• nee .... ry to aubdivide the 

reglon into fourteen sUb-unit •• " Tbe preei •• bouDdariu of 
\ - , 
, . 

each of these sUb-unit.. are, defined in t.be _pPendix at the 

end of this .ork. 

Figure 3.1 illustrate. the size, loc.tioe alld 

subdi visioll. of tbe ... t COUt Study Ar... l~ 

\ Q 
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FIGlME,3.1 SUB-lNTS OF THE WES' cx:MST 
STUDV AAEA 

4. 

lUII8EI BIlE SID Ca.c:uru) 

01 Sis Men'$ 301 
02 Heywood. 2300 
03 Spei&ht~tOYft 33C 
()4 Eutry 21.; 
OS Carlton 357 
06 Pon.r. 254 
07 We.~. 2610 
08 Creeav1cb 244 
O~ Trent 324 
10 S ..... t Cre.t 320 
U SaDdy LaDe 399 
12 Tborpe 16i 
13 Prospec:.t 231 
14 Prior 226 

3.892 

, ~ 

0:;===:;::===:5 milas o a 8 kiIurnItIK 

s 

.', 
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Section ~h~ee: PbIaieal Factor. Afftcting Land 0 .. 

.. 
SOll ~YP'*-:0f the w .. t Cout Stw:ly Ar_ 

~b •• oila of tb. coral reqion of .arbadoa vere 

dl"i4eel up by Vernon anel Carroll <'1965) into nine 

a.aoeiation •• An .. aociation ia defined CP.1l) a. -a group 

of .oil. developed frc::. the .ame parent _teri_l vitbin one 

eli.atic area anel repreaenting a ranqe of profile t~ 

proeluced a. a reault of differencea in elrainage-. Pour of 

the nine a •• ociationa def inecl by Vernon and CArroll aa 

beloDC)'ing to the coral ragion of Jarbado. Ar. fouDd in the , 
•• at Coaat Study Area. The •• are indicated vith tb.ir 

_ppiD9 ayabol and percent coverage in Table 3.1. 

-"-DI 8011 u.oc:i.atiOil '-rc:.'lt Ar • ....,. co.rer ... 
.. Illack 1'.29 

• -- -~ BtOWD 75.49-

c: ...... Dd 7.67 

.' 
0 eoa8tal 2.55 

. 'l'O'J''AL 1 100.00 

'/' 
CoaaoD Genetic IDfuence.: AlI of the soil types fOUDd in 

th •••• t Co •• t Study Area ove tb.ir exiatence to the 
,t 

co.binea effecta of ero.ion of the Quater_ry Ii~ton. cap 

aad th. elepoaitioD of volcanie .4uat fr .. perioclie eruptioaa 
, 

oa aai9hbourin9 i.laael •• Tbare i. ao.. di .. _gr ... eatr , 

UR. » 

. 
J 

j 

1 
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hovever, as ta the relative signifieanee of these t~ 

procas_ .. _ 

Opon eursory examination, it seems loqical that the 

greater part of the soil vas formed by the weathering of the 

liaeatone cap, witb the ash deposits playing a secondary 

raIe. Vernon and Carroll (1965, p.ls) have disputed this 

:Concluaion, however. They report Harrison's (1928) estimate 

that the fora.tion of one cubic foot (28.32 litres) of 

re.idual Red clay would requir, the solution by carbonated 

wa ter of approxima t e1y 55 cubic feet (1. 56 kiloli tres) of 

coral rock. 'l'bis 55: 1 ra,tio would surely be refleeted by 

eKten.ive karst features, none of which exist on Barbados: 

The cora 1 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, ls 
seen in Sarbados. There are also 
vertical cliffs and very small 
scarps present that would not 
sur v i ve exten si ve solution (Vernon 
and Carroll: 1965, p.lS). 

!'be conclusion that urstification cannat account for 

the gre.ter part of the parent lIaterial in the sail. of 

we.tern Barbado. 1 .. 4. to the sugg .. tion that the wind bl~ 

tran.fer and depo.ition of volcanie aeh froa the other 

• 1.lande of the Laser Antill .. waa a .iqnificant proe ... in 

the foraation of the .oila of tbat region. 'l'his theory i • 

• upportecS by atati.tic. (Vernon and carroll: 1965 Ir p. 1.5' 

that iDllic:ate tbat tbirty-four toua of volcanie a.b pu acre 
• 0 
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(76,334 ldlograms per hectare) were deposited on Barbados in 

1902 and 1903 from the eruption of Mt. Pelée in Martinique. 

Differences in Soil Genesis: The processes of erosion of 

the cora l cap and the deposition of volcanic ash are common 

to a Il ,-four of the soi 1 associations found in the West Coast 

Study Ar ea. Per haps of more importance in this study than 

the aspects of soi l genes i 5 wh ich are corrunon ta the four 

sail associations are those ~hich serve to differentiate 

the~ It is these processes which have led to the 

development of the distinct characteristics of the four west 

coast soil associations. 

The Black and Grey-Brown Associations together 

comprise ninety percent of the soil in the West Coast Study 

Area. These two associations are similar in that they are 

both dominantly smectoid clay soils that overlie coral 

limestone. The Grey-Brown soils are found below the Upland 

Plateau at elevations of less than 122 meters (400 feet) 

above sea level. The soi ls of the Black Association are 

gen er a Il y r es tri c t ed ta the Coastal Lowlands. Gi ven the 

Dlodel of Barbados' slow physiographic evolution, it is 

apparent that the higher, Grey-Brown Association consists of 

aore mature soils than does the Black Association of the 

Coastal Lowlands. This in turn iaplie. that a number of 

genetic factors have influencad th .. e two Boil "Bociation. 

to ~ifferiD9 extents.
o 
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The most obvious genetic difference between these two 

sO.il types lS the effect of weathering. The Grey-Brown 

80i1s have been exposed to weathering for a longer period 

than have the Black soils. Furthermore, the Grey-Brown 

Association is found predominantly in the wetter upland 

regions, which receive about 25 centimeters (ten lnches> 

more ralnfall annually than do the Coastal Lowlands, where 

the Black soils are found. 

/The major effect of weathering is to vary the amount 
1 

of kandite and,smectite in the soil. 
) 

Rod ri gues (1950) 

commented on the variation in clay minerology with 

elevation, noting that at higher elevations the clay 

composition i9 70 percent kandit.e and 23 percent smectite 

compared vith 70 percent smectite and 23 percent kandite at 

lover elevations. 

Vernon and Carroll acknowledge the hlgher percentage 

of kandoid clay in the Grey-Brown Association than in the 

Black Association. They also accept the theory that 

differential weathering played an important role in bringing 

about this difference. The caution, however, that theories 

that explain the zonation of west coast soil types solely in 

terms of a typicai age sequence -rest on the assumption that 

no further material was added to the soil ••• - <1965, p.IS). 

The accepted importance of 'volcanic ash deposits to the 

formation of Barbadian soils is thought by Vernon and 
1 

Carroll to have had a differential, rather than a unifora 

affect on these west coast soil associations. They state 

( 19' S, p. 15) tbat - ••• great quanti tiea of voleanic aab fell 



, 
" , 

( , 

( 

53 

on Barbados, and that land at higher elevations received and 

retained far more ash than at lower altitude". 

A final genetic factor that May explain sorne of the 

differences between the Black Association and the Grey-Brown 

Association is the deposition of detrital material on the 
~ 

coral reefs that were later elevated. Vernon and Carroll 

(1965, p.15) report on Harrison's <1928> finding that the 

-quartz" of soils at higher elevation~ is predominantly 
\' 

secondary and chalcedonic, while the quartz found in lower 

level soils (such as those of the Black Association) ls 

mostly quartz sand. Harrison (1928) 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. 

Th i s process may a190 account for the high proportion 

of quartz grains found in the soils of the Red Sand 

Association. Other possible explanations for the formation 

of the Red Sand Association include <1> the erosion of a 

former section of the Barbados Ridge, and/or (2) the 

transportation by ocean currents of quartz grains derived 

originally from the sandy strata of the Scot land District. 

AlI of these theories are supported by the observation that 

the Red Sand Association i8 extremely restricted in it. 

areal distr ibution and la never found on either higher or 

lover terraces. 
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Vernon and Carroll (1965, p.27) make only brief 

mention of other factors which May have contributed to the 

genesis of solls of the Coastal Association. They state 

that soils of this association are thin and immature and are 

found to have "developed over coral limestone wherever 

rainfall is low and poorly distributed and wherever soils 

are exposed to strong winds and salt blast". 

Having outlined the different factors that led to the 

formation of the four soil associations of the West Coast 

Study Area, it is necessary to examine the characteristics 

of each sail type in more detail. Details of the soil 

texture, including the area coverage of the different 

texture classes, are shown in Figure 3.2. 

The soi 15 of the Black Association take thei.r 

name from their uniformly dark coloured profile, likely 

caused by the sorption of organic matter upon ~ 

montmorillonitic clay. Covering 14.29 percent of the West 

Coast Study Area, this soil type is composed predominantly 

of immature smectoid clay, having,been formed in a sub-humid 

climate with a mean annual rainfall of between 40 and 55 

lnches (102 - 140 cms). Al though clay comprises near1y 

sixt y percent of this soil type, sand (14%) and silt C9%) 

are also present in significant quantities. The precise 

physical make-up of the soils of the Black Association is 

presented in Figure 3.2. Chemically, the soils of the Black 

Association are similar to those of the more mature 

Grey-Brown Association, except in the amounts of 

<:, 

( 



c 

( 

c 

\ 

ss 

exchaogeable lIlagnesiu. and readily soluble phosphate. The 

pB of the soils of the Black Association ranges froll 7.3 to 

7.8. Calciu. carbonate values reach 15 percent and cation 

exchange capacities are bi9b. Bath excbanqea.ble calciUll and 

lIla90esi u. are hiqh.1' but ochaogeable potassiWll levels are 

love Organic matter averages about. percent and readily 

soluble phosphate ls lova A comparison of the chellical 

propert 1 es of the soils of the Black Association vith thos. 

of other vest coast soil types is presented in Table 3.2. 

Where weIl drain.ed, the soi1s of the Black 

Association can produce 9000 yields when planted with sugar 

cane. However, Vernon anc:~ Carroll (1965,' p. 37) have noted 

that other types of land use would be equally suitable for 

thi. solI: 

\ 

These soils are now mostly in a 
cane short-term root crop 
rotation. Experience elsewhere has 
s hown 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 ecomomic 
conditions of the foreseeable 
fu ture. The introduction of Pangola 
o'r 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. 

It should be emphasized here that depth has a major 

influence on the productivity of these soils. It will be 

seen in a later section that stoniness, erosion hazard, 

limitations to cane root penetration, drainage, 

permeability, "and moisture supplying capability aIl vary 
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Table 3.2 CHEMIC\L PROPERTIES OF WEST COAST BOIL ASSOCIATIONS 

Soil 
pH 

Calcium Cation E x e han g e a b 1 e 
IludU, Association Carbonate Exchanse Ors.nie Soluble Matter Phosphate - Cale!u. Magnesiu. PotStlSium 

, 

High 
BLACK 7.3 - 7.8 15r. 60 High Hiah Lov 4% Low 

Il.e./lOOg 

, . 

GREY- High Pre- Very 
7.5 15% 50 - 60 -dominant Lov Law 3 - 5% HiBb BROWN 

m.e./100 g Cation 
~ 

Base Kajor 
SOlie 

RED 7.5 0% Exehange Exchange- Moder.te Very Lov Lav .Values 
SAND 

Capac1ty able 
Quite 10 - 15 Base 

Ulah m.e. % 

COASTAL N 0 l n for Il a t ! 0 n A v ail a b 1 e .. 
Data Source: Vernon and Carroll, 1965 

k - ____ 0 ___ _ 

Ut 
0\ 



! C·, 
t 

51 

significantly in the ~oils of Association, 

) depending on whether or very 

aballow depth. 

The soils of the GreY-Brovn A.sociation consi.t 

principally of mixed ... ctoid and kandoid clay. These soils 

are found to have formad over moderately soft limestone in a 

sub-hullid climate vith mean annual rain!all ranging from 50 

to 60 inche. (127 - 152 CIlS). 

A. Ilentioned in the preceding section on sail 

genesis, the Grey-Brown Association is similar to the Black 

Association, but is somewhat more mature. Like those of the 

Black Association", the soils of the Grey-Brown Association 

are predominantly clay <65%), with relatively low sand and 

silt content - 10 percent and 9 percent respectively. 
J 

It was noted earlier that the amount of kandoid clay 

in the soi Is of the Grey-Brown Association differs from one 

ar ea to another, in s orne instances reachin9 ratios of one 

part kandoid to three parts smectoid. A number of other 

local variations are noted by Vernon and Carroll <1965, . 

p.18) : 

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 Grey-Brown 
Association. Also included in thi. 
association are soils contaminated 
by sandy vash from the neighbour~ng 
-Red Sand R soils. 

• Qi PA .. Al" 4*"4*" 

1 
J 
1 
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FIGURE 3 .. 2 SOIL ASSOCIATIONS OF THE WEST 
COAST STUDY AREA 

70 
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o 

(Percent Area Coverage) 

Black Red 
Sand 

SOIL ASSOCIATION 

Coastal 

DaU Source: vernon and carroll, 196~ 
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I(,\: Soi1 Aaaoclatloa 

- Coara_ Saacb 

- Fine SaDd ~ 

-
~ SUt 

pla., 

Noi.cur. 
t-

CaCO) 
, 

0 

\. Lo.. in Solutioa ... 
TOTAL' 

~ -
, 

'" ~ __ .~ ___ -:o __________ _ 

.' r: ......,.. 

0 

, • 

~ ~ 
PHYSICAL NATURE OF WEST COAST SOILS . 1 

i 

~ 

BLACK GUY-BIOWII IID SAND 

2.SU 2.21% . 26.11% 
. 

11.241 , 7.58% 36.19% 
0 

<" 

' 9.16% , 9.48% 3.61% - , . 
59.521 65.04% 24.57% 

8.80% 7.46% 2.921 . 
, 1.08% 5.411 5.381 

2.19% 2.62% 0.94% 

100.50% 99.81% 100.411 . 

"'" 

, 

J,- ~~. ~ .--" .... ~"<;_.~~~~ .. "'~~ .... "'._~ ............. ,_ .. ___ _ 

o 

CQASTAL 

110 IDfo. -
lIo-lafo. 0 

1 

1 

110 lafo. i 
! 

10 IDfo. 

110 IDfo • 

10 lafo. 
-

110 lalo • 

110 lafo. 
0 

Ut 
100 

l 

i 
l , , 
! 

j 

1 1 . 

1 

! 

, 
1 

• 1 

Data Sourcel Vernon'an4 C~rtoll, 1965 
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, . , 
Vernon and Carroll (1965, p.lS) also note that in sorne 

plac~s the. Grey-Brown soils grade into the Black 

As.ociation. 

'. 
Chemica~ly, the Grey-Brown Association is almost 

identical" to the Black Association. The 'major dif.ference 
" \ 

between these two soil types ls in the amounts of 

exchangeabte Magnesium and readily soluble phosphate. The 

Grey-Brown soils are lower in exchangeable Magnesium but 

much higher in réadily .soluble ph~sphate than ~re the loess 
o 

mature bladk solls. The cbemical prop~rties of both. 

aa80~iation~ are fisted in Table 3 •. 2. 

.' J 

t The Grey-Brown soi ls cover more than 75 percent oi""", 

the West Coast Study Area, exceeditq the percent coverage of 

'the second Most common soil type, the· Black Association, by 
:>, 

more than five times. Fortuna~ley these soils are extremely 

weIl suited to cane 'production. As with the Black 

Association, however, the depth of the sail is an extremely 

importan t consideration in determining its b'ydrological and 

agronomie properties. T~ese are reviewed in a later 

sect!on. 

The 80i 15 of 'the Red Sand Association are sorne of 

, thé least producti ve on Barbados. Fortunately they are 

extremely restricted in their areal extent and cover less 
, , . 

than eiqht percent of the West Coast study Area~ 

The Red Sa~~s ax:e, as their name suggests, restrîcted 

in productivi-ty by the high percentage of sand (63%) in 

.t,he,"-r, make-up. Less t~an 25 percent of this soil type is 
1 . 

. ' - . 
... ... "il' ri 
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è~ Tbe texturaI characteristics of the Red Sand 

Association ~re indicated in Figure 3.2. 

The pB of the Red Sands sh9va the saae a1kaline value 
o 

(7.5) as fot the soi la of the Black and the Grey-Brown 
\ 

Associations. Bere the chemica1 simi1arity t between these 

so il ty'pes end" however. There i8 no calcium carbonate in 

the Red Sarfds, nor a,re there apprec(able levels of organie 

~tter or exehangeab1e potassium. 
&> 

Hydrological and agronomie properties vary vith 
, 0 

depth i but not to the extent found in the two major sail 
'" , 

types of, tbe~ West Coast Study Area. Hydrpl.ogical and . 
"agrnonomic r~str~etion,. ~o ,àgrieu'ltural potentia1 are 

, 

observ~d regardless, of deptb. After noting that cane • 

production, is not efficient on these soi1s, Vernon and 

Carroll '(1965, p.37) suqgest that they" may praye ,ta: be' 
, , , 

niodera,tely good fO,r, 'vegetaole growi ng, but caution th,at 
~ . -

, 
"grea t car e 'wil,l be necessary if there .is a~y attempt ta 

diversify on these 90ils and much more agronomie information 

is required for them, a~ they are, amonqst the leas't fertile' 

'80i1s in the coral ~egion·. 

No specif ic physical, chemical, hydrologica1" 

• aqronomi c or cane root sys t'em da ta i s available for the 

soils of the Coastal Association. Covering a mere 2.55. 

percent, of the West Coast Study Ar,ea, these soils are 

extremely unproductive. Being shallow, rocky, and 

J restricted ta the drier areas" th'ey are best suited ta 

ground-nuts 'and oil seed crops. Vernon and Carroll 
~ ') • fi 

r" 
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( l 965, p. 37) aote that - ... ny of the roclty coastal lands are 

modera tely f lat and open and the cutting of grass for stock 

f eed could pos.ib1y be mechaniaed. 'l"amarind treee appear to 

thrive bere .. Thi. group of soils also offer. potential 
" 

building aad recreationa1 aite.-. 

50il Ogth 

~Oif Depth ill 'an i.aportaat factor in deterainiDg the - , 

laD 'd u a e a fan are a, par tic u 1 a r l y .. i th reg a r d t 0 

agricultural potential. ID t~e 80il 8urvey of Barbaclos 

(Ve~non a~d Carroll, 1965), three categories of 80il depth 

are r~coCJnlz-ed: '( i) Normal -' profilell in exce.s of 46 CIU 
~ 1 

(18 iD8.); (ii) 5hallow - profil~s of 2S ta 46 cms (l0 - 18 

in s • ) 1 (tii) Very Shallow - prof ilell of less than 25 cas (10 

, ins. ~ . 

T,he ma jority (61') of soi1s in.. thl,s study hav-e normal 

aept,h, profiles. Shallow profiles occur in 21 percent of the 

study ar'@la and are more or'less'~ùa11y distributed between 

t_h~ :B1~ck,' ,GreY~Brown and Red Sand Associations. Very 

Shallow sOiis'- èover 18 percent of the area and are common to 

the Black an~' GreY-Brown Associations on1y. 

T'he compi-ete breakdown of soil types according to 

depth is listed in Table 3.3,. 

\ 
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~. 3,3 SoU 4epeba in the .... t Co .. t Stady Ar_. 
hcC*tt arMl eat ... t br .oil aaaoc:iation. 
r1.,u_ iD paretltbeaa iD41cate percent 
u_ aitDif1caDce of _Ch .,ail pba.. for 
tbe etudy al'_ a. a whol. •• 

"!u.ociaUoo 1Ior.a.l Sbal10w Very Sballov l 'fo~1 
m.ACB 63.19 15.64 20.47 100.00 

( '.13) ( 2.23) ( 2.921 ( 14 .281 

GU1'- 55.84 24.7. 19 .42 100.00 .... (42.151 ,( 18.68) (14.661 ( 75.49 ) .' 
RED 96.90 3.10 0.00 100.00 
SAIID ( 7.44) 0.24 0.00 ( 7.681 

COAS'1'Al. - 100.00 0.00 0.00 100:00 
, ( 2.551 ( 0.00 ) ( O. 00) ( 2.551 

1'01'AL: (61. 27) (21.15 ) <17.58 ) <100.00J 
" 

Drainage Cbaracteristics of West Coast S0'118 
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Soil depth ia the mos~ signific;;t> factor affecting 

the soil drainage of the west coast associations. 

( 1) B 1 a c kan d Gre y - B r ow n As 0 ci a t ion soi 1 s- 0 f 

normal depth are found to have good moisture hOlding) 

characteristics. Soil drainage is slow' and so there is a 

good supply \Qf moisture available for crops such as sugar 

cane. In areas of fIat land, the normal depth soils of the 

Black and Grey-Brown Associations occasionally have poor 

drainage and perméability characteristics combined with 

ei-ther a relatively high permanent water table or a \ 

seasonally fluct,J,1ating water table at 5 - 13 centlmeters 

(2 - 5 ins). Despite these drainage problems, however, 

• 

\ 

l , 

l' 
i 

1 , 
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the.e soils are efficient cane producers when properly 

managed, as their moi.ture supplyinq capacity is good. 

Black and Grey-Brown Association soils of sballow 

4eptb are more rapidly drained. Permeability is increasecS 

Ând moisture retention reduced. Tbese weIl drained smectoid 

clays _are weIl suited to cane production except in areas 

where factors such as slope or accessibility restrictions 

make cane cultivation difficult'. In such areas these soi1s 

are weIl 'suited for use as pas~ures. " 

The very shallow phases of the Black and Grey-Brown 
o 

soil ,,,:ssociations have rapid external drainage. They are 
, c 

very permeable and there is an insufficient moisture 

capacity to support economically viable agricultural 

production in areas of low rainfall. Vernon and Carroll 

(1965 p. 36-37) note that Most of these soils are found in 

areas of "rab1and". They suggest, however, that despite the 

low potential of these soils in dry areas, some gullies in 

the higher rainfall regions could be used for "food 

They suggest that timber crops, such as mountain 

mahoe, could also be tried in the highest rainfall areas. 

It should be noted that these soils pfovide excellent 
r 

building sites. 

(2) Red Sand Association soils, in general, have 

moderately rapid drainage. The sandy texture of this soil 

type results in low moisture supplying capacity. Qrainage 

and permeability are greater in the shallow phase 'of th!s 

soil type, further reducing the moisture supplying capacity. 

, i Si Aja 4 Q 4' 
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Table 3.4 DRAINAGE CHARACTERISTICS OF WEST COAST SOILS 

Soi1 Association BLACK~ GREY - BROWN RED SAMDS 

Very 
Depth Phase Normal Shallow Norasl .Shallow Horul Shallow , 

(*) 

Slow Slow 
UTlRNAL DRAINAGE Slow Medium Rapid ta Mediua to 

Medium Hediua 

Slow Medium 
Very Med1ua Mediua 

DlTERliAL DRAINAGE ta ta ta ta Mediua 
Medium aapid Rapid Slow Rapid , 

lllperfect 
Slow OVEIALL DRAINAGE or aoder- Well Weil 

ately well Drained Excessive to Moderate Drained 
';> drained Moderate 

Moderâte Well PUMEABIUTY Slow Moderate Rapid ta Well Drained Moderate 
0 Drained 

MDISTURE SUPPLYIHG Moderate Law Very Moderate Low 
ta ta ta ta Low CAPAClTY High Maderate Law H1gh Hoderate 

VATEl. TAIlLE Seasonal Seasonal 
Perched --- --- Perched ----- ---0 

- 16"/40cm 18"/46 ca 

ShaUow 

Medlua 

Mediua 
to 

l.apld 

SOMwnat 
Exceaa-
ive 

Hoder-
ately 
,Rapld 

Very 
Low 

---
(*) No infor.atlon ls available for the V~ry Shal~ Associate of the Grey-Brown Aslociatioa. 

, 

Ct 
.' 

COlS'rAL 
. 

1 

110 lnfo. 

Iio Info. 

110 Info. 

110 Info. 

110 lnfo. 

110 Iafo. 

Data Source: Vernon and Carroll, 1965 
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(3) Coastal Association soi1s exhibit on1y the 

normal depth phase in the West Coast Study Area. 

Agronomie Characteristics of West Coast Soils 

The stoniness, erosion hazard and root penetration 

limitations of the soils of the West Coast Study Area a11 

vary significantly with the de!;)th of the soil. The 

relationship between these variables and sail depth is the 

same for both the Black and Grey-Brown Associations. 

" Soi1s of both these associations that are of normal 

depth have the advantages of low stoniness and a nearly 

insignificant erosion hazard. There are no factors 

inhibiting root development in the zero to six inch (0 - 15 

cm) hor ~ zon and so cane rooting occurs rapidly and evenly. , 

The 6 - 18 inch (15 - 46 cm) and 18 - 36 inch (46 - 91 cm) 

horizons,are both less conducive to root development because 

of th'€! massive character of the soil. However, this is not 

a serious problem for sugar cane because of the extensive 

rçot system which can deve10p close to the surface. 

l t was mentioned in the section on soil drainage that 

sorne areas with soils of the Black and Grey-Brown 

Associations are poorly dr:ained. Poor drainage does not, 

however, appear ta have a serious effect on root development 

in sugar cane. 

The shallo.w phases of bath the 'Black and GreY-Brow~( 

Associations predominate on slopes between 4 and 10 degrees. 

Shall9w profiles are characterized by slightly higher 
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atoniness and erosion hazards, but neither of ~hese 

va r i abl es proves to be a limitation to cane production. In 

fact, the shallow soils of the Black and Grey-Brown 

Associations appear to have more extensive and more active 

rooting than do the normal depth soils, perhaps because of 

their looser texture. And while bedrock limiti root 

penetration to 18 inches (46 cms) or less, it provides a 

solid base upon which strong cane rooting can occur. 

No cane production is possible on the very shallow 

phases- of the Black or Grey-Brown Associations. Extreme 

stonin~ss, rocky out;crops, a high erosion hazard, poor 

drainage propert:ies and the existence of bedroëk at 10 

inches <25 cms) or less combine to make cane farming 

impossible on these soils. 

The problems just described also apply to th~ shallow 

phase of the Red Sand Association, thus restricting cane 
) 

production to the normal'depth phase of this soil type. 

The normal phase of the Red Sands is not stoney, but 

it does have a high risk of erosion. Furthermore, packing 

in the massive structure of the deeper sub-surface horizons 

limits root penetration to 36 inches (91 cms). Even with 

this limitation, root development is not restricted, cane 

root systems are active and root density 15 high. This is 

further evidence that the low agricultural potential of this 

soi1 type is due primari1y to low fertility "and poor 

drainage characteristics. 

" J 

-, 
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Table 3.5 CANE 
So11 

As8)CiatiOn 

Deprh Honaal Phase 

0-6 ins. 
8a 

o - 15 ClIS" 

6 - 18 ins. la/b 
to 

15 - 46 CJIIS. lb 

18 - 36 Ins. 3b/c 
ta 

46 - 91 cu. lb/c 

.' Rooting on Sparse 
to Coral but 

Definite 

F~ ~ 

.' 

RooT SYSTEM DATA FOR WEST COAST SOILS 

BLACK GREY - BROWN RED SAliDS 

Shallow Very_ Normal Shallow Very 
Normal Shallow Shallow 

8a ---- 98 98 ... _-- 9a 

4a/b Salb 6a1b 
4a --- ta to --- to 

4b 4a/b 3a/b 

lb 
--- ---- ta --- ---- 2b 

2b/c 

Strong ---- Hoderate Strong ---- ----

--

Shallow 

----

----

----

---

Root Systems are scored 0 - 10 on the amount of rooting present and 'a', 'b', 'c' for active, 
1nhibited and restricted or dead TOOts respectively. 

-, 
~.~.~--~ -

Ct 

COASTAL 

1 

No Info. 

No lnfo. 

No Info. 

No lnfo. 

Data Source: vernon and Carroll, 1965 

~ il n 7 ,- U 'Z Ir" nn . --- ---- _.-

0'\ 
(1) 



c~ 

\ 

69 

The soils ot the Coastal Association are 

uniformly shallow, rocky, infertile and incapable of cane 

production. 50il depth thus plays no roll in determining 

the agronomie features of this association. 

Terrain 5lope: 

In carrying out the slope classification for the West 

Coast Study Area, six catergories of slope were recognized: 

2 0 ° -
30°, and >30°. It was mentioned in the Introduction 

( -. 
that most of Barbado~-'lS characterized by gentle slopes: 

This is particularly true of the West Coast Study Area, 

where steep slopes occur only on the sides of gullies and 

along the terrace édges. The slope statistics for the West 

Coast study Area are as follows: 

Table 3.6 5lope statistics 

Mapping Slope, Percent 
Symbol ClaSiSi1k , \ Area Coverage 

, 
\ 

A 0° - 2° 4.57 
r-

B 2° - 5° 20.60 

C 5° - 10° 49.18 

. 0 10° - 200 18.09\ 

E 20° - 30° 5.84 

> 300 ... 
F 1. 72 

TOTAL: 100.00 
'" 

-\ 
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Table 3.7 

. So11 
Association 

Depth 
Phase 

.. DOMINANT 
SLOPE (.) 

Map Classes 

STONlNESS 

EROSION 
HAZARD 

LIMITA-
TIONS TO 
ROOT PEN-
EThATION 

l 
1....-.----

.,;;," 

r Ct '-" 

"" t 

, 
0 

AGRONOMIC FEATURES OF WEST COAST SOILS 

BLACK GREY-BROWN RED SANDS COMTAL . 
Normal Shallow 

oVery Normal Shallow 
Very Normal Shallow 

Shallow Shallow 

2 - 10 4 - 10 > 10 2 - 10 '4 - 20 >10 2 - 10 4 - 20 Ho Info. 

B-C B-C D-E-F B-C C-D D-E-F B-C C-D No Info. 
-

Very Very 

Some 
stony Few 

8tony Pew 
Stony with Stony vith Stony No lnfo. 

stones rocky stones , rocky stones 

outcrops outcrops 

Slight Moderate Sl1ght Moderate Moderate 
Slight to to Sl1ght to to to High ko Info. 

Hoderate High KGderate H1gh Htgh 
---

Struc-
Bedrock. Bedrock. Poody Bedrock Bedrock Hassive Bcdrock 

tureless 
at ~ 18" at ~ 10" struc - at $20" at :$:10" struc- at ~18" No Info. 
(46 cms) (25 ClIS) tured (51 ClIS) (25 CUlS) ture in (46 ClIS) 

subsoU subsoil C horizon 
-

Data Source: Vernon and Carroll, 1965 
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Regardless of soil type, higher slope factors rèsult 

in shallower soils and the concomitant problems of 

stoniness, erosion hazards, paor drainage characteristics 

and generally low fe~tility. 

Rainfall: 

The West Coast Study Area was mapped according to its 

rainfall characteristics using the five -categories 

identified in Table 3.8, listed below. The percent of land 

in each category i5 given in column three. 

, Table 3.8 Rainfall statistics 

Mapping Rainfall Category 
Symbol 

A 

B 

c 

o 

E 

40 - 50 ina (102 - 127 cmsl 
mean annual rainfall with a 
very marked dry sea80n (in 
excess of five dry montha) 

40 - 50 ins (102 - 127 cms) 
mean annual rainfall with a 
marked dry aeason (three to 
four dry montha) 

50 - 60 ins (127 - 152 Cmsl 
mean annua1 rainfall with a 
marked dry season (three to 
four dry montha) 

60 - 70 in. (152 - 178 cma) 
mean annual rainfall with a 
marked dry season (three ta 
four dry months) 
60 - 70 in. (152 - 178 cms) 
mean annual rainfall with a 
weak dry season (one to two 
dry months) 

TOTAL: 

Percent 
Area 

Coverage 

18.87 

6.33 

55.66 

11.40 

7.83 

100.00 

1 

1 
- t 
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Given that other climatie fact.ors sueh as" incoming 

solar radiation and temperature are relatively constant 

tbroughout the study area, rainfall is the major climat.ic: 
-

variable affecting sugar production. Its inclusion in t.he 

set of physical factors that influence land use change is 

based entirely on the importance of rainfall variations to 

.= 

sugar cane production potential. Land use changes in and, 

out of plantation agriculture, peasant agriculture, grazing, 
, '1 

and unused land are thought to·be significantly influenced 

by this variable. 

The importance of the amount of al\nual rainfall and 

the duration of the d!'y season" relative to sugar, production 

potential varies with the type of sugar cane, 

evapotranspiration rates, soil type, irrfgation practices, 

fertilization, cane health, cane age, stage of growth, cloud 

cover, wind advection et cetera. The inter-relationships 

between aIl of these parameters ,could obviously lead one t'o 

th e formulation of a complex series of equations designed to 

predict cane production potential. For the purposes of this 

study, however, only the more basic and best documented 

relationships between average annual rainfall" length of dry 

season and sugar production potenti.~l need be considered. 

These fundamental relationships have been identifi~ 

Oguntoyinbo and Rouse: 

(1) The distribution of rainfall in Barbados is 

uneven both in time'and space; the mean annual total is on 

the whole marginal for the cultivation of sugar cane. This 

1 
, '1 

,1 
1 

, l 

1 
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means that the' yar-yin9 .rainfall amo~tlts year to year will 

'-. !nfluen:t:e the· yields to be expecte~. In addition, yields 

· ffO" the same soil type will vary fram one part of the 
.' 

.i.land to .not~er COquntoyinbO: 1964, p.38)~ 
\ .." ~ 

(2), Ge!lera11y speakinq, ,the ~ore rainfa1l aç a'rea 
o 

. 'recei ve's.' an'nua l1y, the qreater w(li b~ its prbduction 
( .. 

. potentia1. This is becauae the ratio of actua1 '. . . , 
'1. 

t!vapo~ra~ a pi ration to potential evapotranapiration (AE/PE > , 

whic,h ia a measure of moisture deficiency, ia found to be 

lowest in the low rainfall areas (Qguntoyinbo: 1964, p.51> • 

(3) The ahorter the dry season, the hiqher the sugar 

produ-ction potential. This conclusion stems from Rouse's 

( 1962, p. 58) observation that plant cane and r.atoon yields 

will be high only if the actual evapotranspiration a1waya 

equal's the potential throughout the growinq period of each. 

Long dry seasons, requiring usually unavailable irrigation 

thus reduce sugar cane production,' potential. The likelihood 

that irrigation will be required in a given year ls' 

presented in Figure 3.3. 

The relationship between rainfall and land use change 

in the West Coast Study Area is examined in Chapter Five. 

This concludes the review of physical factors 
. 

affecting land use. The following section deals with 

economic influences on land use. 

nC 
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1=IGURE 3.3 IRRIGATION ÀEatJl~EMENTS, 
t: , . r 0 in ren ~en 

...' '_, Ir 'gation will be neededo to 
-- ; ( make Actual Evaporation Equal ':' ( 

~-.C . ,Potèntial Evaporation, '( AE:' PE) 
1.. ,. D ~.D • ' 

,. -

o 5 m~es 
0=1 ==4===8 kilometres 

(After Rouse: 19Q2-. P'~)'''--''- -
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Section Four: Econdmic Factors Affecting Land Ose 

\ Land capabi ~i ty, as defined by the basic inherent 

physical qualities of the land, occasionally results in an 
, 

absolute restriction on the type of land use with a 

correspond ing ef f ect on the options for land use change. 

More frequently, however, a number of options exist. In .-
western Barbados, land use change in areas where a number of 

possibilities exist is always a product of economic and/or 
/ 

governmental impetus. 

A complete examination of the complex set of economic 

and governmental .inter-relationships that effect. land use 

char)ge in western .Barbados wOuld require a thesis in itself. 

Thus, for the purposes of this work, geo-economic 

considerations are restricted to two key concepts: (l) 

proximity, as originally modelled by Von Thunen, and (2) 

land scarcity, which is merely an extension of the concept 

of competition arising out of supply and demand. 

Land scarcity is examined with reference to western 

Barbadi,an land use types in a' later section. The fOllowing' 

pa'ges are devoted to a discussion -of the effect of proximi ty 

on land use change. 

Butler <1980, p. 56) states that "in the spatial 

approac h to economic loca t i on, the principal variable is 

distance, or more accur,ately, the costs of overcoming 

distance". In this work, the emphasis i9 on land 

capabi 1 i ty. Based on em.pirical evfdence, the only distance 
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'va ri ab le that could be realistically considered te be a land 

ca pabi li ty parameter in western Barbados i5 proximi ty. to the 

coast. 1 

It was originally intended to apply rural-urban 

location mod-els, .such as those developed to explain 

hi nt er land / market inter-relationships to the study of land 

use change in the West Coast Study Area _ Upon closer 

review, however, it became evident that such modelling would 

be next to meaningless, given the ,unique character of land 

" us e in that area. In particular, the following 

characteristics of the West Coast Study Area serve to 

preclude the existence of a relationship between proximity 

to urban ,areas and land use change: (1) the very small 

di stances in'l101ved, (2)' the' self-serving t urb~nization of 

tourism development, (3) the small· size of the only two 

urban centres (Holetown and Speightstown), (4) the existence 

, of a totally dominant primate city (Bridgetown)' outside of' 
1 
\the study area, (5) the almost exclusi,v'e agri cultural 
l ' 

'pr oduction of sugar. cane, which is grown, mil1ed and ;;hipped 

wi thout being 'inflt;enced by. the two towns in the West Coast 

study Area, and (6) the r·elative uniformity of 'u~banization 
l '_ • 

~long the west coast .highway (Highway 1> between Bridgetown 

and Speightstown. ' 

As a res.plt of these consideration·s, only one 

location var iable i s thought to have played a si90ificant 

enough role in directing land use change to warrant 

independent examination •. That variable is proximity to the 

L 
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coast, because it is obvious that the distance between a 

p~rcel of land and the coast i8 the most important factor in 

determining the potential capability of that land to 

generate income through tourism. 
, 

The model employed herè supposes that aIl land in the 

West Coast Study Area ls identical in terms of building 

potential. This is in keeping with Von ThUnen's basic 
• 

supposition that "rent is generated by the distance factor 

even if the environment is assumed to be'geverywhere the 

same" (Butler: 1980, p. 74). Von Thûnen's model is more 

complex than the proximi ty index developed here, however. 

Von Thünen deal t wi th economic variables such as location 

rent, agricu1tural yield pef acre, market priee, unit 

production cost, shippinq rate, and distance to market. By 

combining the effects of these parameters, Von Thûnen 
o , 

concluded that the location rent of a parc el of land could 
, 

be determined with referenee to its proximity to the market 

place. 

The proximi ty model used in this work differs from 

Von ThUn en 1 sin - t:wo e i go if ican t res pacte. Cl) It i5 not 

in t ended' to cor rela t e wi t h location rent (although there 

i! likely 1;0 be a relations~ip): rather, its purpose i8 to 

predict land use change 'into tourism as a funetion of 

proximi ty to the coast. (2) The slope of the graph is not 
, 

expected to he linear;' rather it is likely. that the hiqh 

premium placed on land located directIy on the coast, 

combined vith the relative closeness to the ocean of aIl 
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land in the West Coast stl.\.dy Area will result in a slope 

similar to the one shown in Figure'3.4. 

t 
LOCATION 

RENT 
PER UNIT 

AREA 

FIGURE 3.4 

Von Thünen 

R 

'-------0 
DISTAIICI TO IIAJUT __ 

) 

PROXIMITY MOOELS 

t 
LIlELlBOOD 
OF l.AJID OSI 
œAICI nn:o 
TOI1lISIt 

Beach Proximity 
Model 

HIGH DROP OFF RATE DtlE 
TO PUltItnf OF I..\IIl) 

LOCATED ALOIIG SHOlELlNE 

HEVER REAC RES ZERO 
DUE 'l'O HARROW WIDTH 
OP WEST COASt S1'UDY 

AREA 

In order to test the -model, all land in the West 
~ 

coast Study Area was mapped accordinq to its proximity to 

the coast using the legend presented in Table 3.9. 
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Table 3.9 Proximity to the coast 

Happinq Distance to OOAst Percent Area 
Sytnbol CKilOl1leters ) Coverage 

c. 

" 

A < 0.5 20 

B 0.5 - 1.0 20, 

C '1.0 - 1.5 20 

0 ' .. '"1.5-2.0 
/ 

20 

E 2.0 - 2.5 15 

F > 2.5 5 . 
~ 

toTAL: 100 

The relationships between the proximity index and 

land use changes are examined in Chapter Six. 

Land Scarcity 

Vink (1975, p.3), in diacussing the anthropologieal, 

historical and inst,itutional aspects of land use, reaches 

the conclusion that "land,use is the resul~ of a scarcity of 

land".' Be defines scarcity in terma of the amount of land 

avai1able that ia çapable ,of "providing sufficient fruits of 

~ture for human sustenance- <1975, p.3). While this 

definition is suitable for either a global Interpretation, 

or for the study of local' agricultural land use, it la too 

narrow ta be appli'ed to the overall Barbadian land use, 

situation. 

, 

l 
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For our purposes, the term 'land scarclty' will be 

defined as a perceived shortage of land suitable for; an 

intended use. In a geographic sense, the likelihood of 

Barbados experiencing land scarcity is directly proportional 
-

to its population density and state of development, and 

inversely proportional to i ts total available land àreà. 

These concepts are logically unquestionable, but they 
b 1 

address only the quantitative nature of land scarcity. The 

fact th~t land scarc'ity is defined here in terms of an 

intended use 19 an indication that it ia dependent upon 

qualitative as weIl as quantitative variables. 

The two most important qualitative variables to which 

land scarcity is related in Barbados are (1) the expectation 

of a certain standard of livinq, and (2) the pot~ntiàl to 

achieve that standard through land use change. Stated as a 

simple example, if the Barbadian people vere satisfied wj.th 

an agricultural economy that vas capable of provid,ing a 

subsistence level existence, they would perceive no land 

scarcity u~less food ahortages developed. This la the basia 

of Vink' s definition of land scarcity. The sAIlle people, 

offered the opportunity to develop a touriat industryand an 

improved standard 'of livinq, would soon p,erceive land 

'scarcitiea if beach-front, aite. were aiready occupied and 

controlled by' aqricultur.l or other interests. At th!a 

'point, an economic re.ponae - the chanqinq of land uae from 

'ag r icul ture to hotel developaent 1 in order to attain 

increased f inancial benefit rl:'081 the land - would likely be 

. , , 
1 , 
1 
j 
1 

1 

1 
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provoked. 

It is contended that~ltf!rÈCâ~e three major types of 

land scarcity that induce cha' ~s in l~nd l,lse in Barbados in 
"- ' ., 

a manner simi lar to that desè~ibed in the example above. 

These are (1) agricul\urallan..9')scarcitY, (2) incorne land 
\ ./ 

scarcity, and (3) commlNl i ty land scarci1:y. AIl three of 

these types of scarcity are determined by the availability 

of land that' rneets the specific site and physical 

character isties necessary for the successful application of 

one of these three categories of intended use. 

The three major types of land scarcity on Barbados 

may be defined as follows. 

Aqricultural land' scarcity is said to exist on 

Barbados when tbere is insuffieient land available to 

produce the tonnage of sugar cane and/or other c~sh crops 

required to yield an acieeptable or necessary amount of 

foreign ,exehange. At firet glanee, this definition may seem 

somewhat awkward, but t.his, le due to the highly specifie 
. 

situation ta whiçh it appliee. When taken a phrase at a 

time, the ratipnale for its wording becOllles apparent. The 

def inition ie intended t9' imply that both capability and 

availability are ab.olute determinants of agricultural land 

scareity in a.rbados. J~et as it ia lIlealIingleas to aak 

whetber . the heigbt ·or the bas. of • triangle contributes 
-

more ta' it5, are., 59' too is it futile to wonder whether 
, 

capability or availability are more important in e~u.lnq 

agr leu1 tura1 land. acarcity. Thus, neither the availability 

u, ( .4 2; uctt > 'Nt ; $XL ........ ~ • ta 

, i 

1 

1 
i 
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of land that i9 Ur1~uitable, nor the suitability of land that 

is unavailable, to meet the criteria outlined above, will 
" " 

alleviate an agricultural land scarcity. 

Incomoland scarcity i9 defined as a perceived 

shortage of land that la capable of providing 

non-agricultural income to thè people of Barbados. Thus, a 

shortage of land for industrial or tourism development would 

,be classified as an income land acarcity.' As with 

agricultural land scarcity, the perception of income land 

scarcity is related to a n~mber of qualitative variables 

such as standard of ,living expectations and, in this case, 

appeal to tourists. 

communi ty land scarci ty di ff ers from agricultural 

land scarcity and income land scarcity ~n that the intended 

. ua e of the land doea .not involve the production of goods or 

services in return for food or income. Community land 

scarcity i8 nonetheles8 very 'stronqly related to the common 

variable of standard of livi.ng expectation. A community 

land 8carcity ls said to exist on BarbadoB when there la a 

perceived shortage of land for the development of native' 

houaing or communi ty facilitiea such as schools, hospitala 

or recreat.ion areas. 

T~ê opt.im':lll al tes and phys lcal cnaracteristics of 

land required for agri1:ultural, toux:islD/lndustry, and 

co •• unity develop •• nt are not autually exclusive. Thu,8# 

competition bet.w'ean tbes,e thr •• types of land us. la 

po •• i bl. , even probable. 8xaapl.. of coapeti tior1 bat.ween' the 

:Jt '" m , 4:ua AiJ $ l ..,at & • ., § "" 
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three sectors are found in the Physical Development plan 

for Barbados. Several examples are ,ci ted "below. 

(1) Incorne Land vs. Comrnunity' Land: In the 

discussion of land availab'ility and location, there ia a 

clear statement of the kind of competition created by the 

demand for tourist àccommodation. 

The brunt of the dentlnd "for tourist 
accornmodatiQn will fall on whatever 
land is available that is contiguous 
with or adjacent to safe bathing 
beaches ••• Competition between 
permanant residents and tourists for 
these areas of high arnenity has been 
resolved in favour of the dollar 

. with -the highest value (1970, pgf. 
3.213). • 

( 2) Community Land vs. Agricultural Lang: The 

physical Oeveloprnent Plan provides a good example of 

competition between these two land use needs in reviewing 

the problem of low density sprawl.. This ls the unplanned, 
, ' 

haphazard growth of rural housing which results "in the lOBs 

of substantial acreage of prime aqricultur~l ,land on which 

the Island's prosperity depends· (1970, p. vii). 
\. 

( 3) Income Land vs .. Aqricul tural Land: perceived 

sc\;:~t1e8 . of income land oftèn re~ult in land speculation. 

The"~hys:lcal DeveloR_ent Pl,.n .de~cri,bes t'he adverse 

effects that result· froll uncontrolled competition between 

theae twe aectera.' The authora state that "the result ls a 

reduction in 4gricultural,prOductivity and the proliferation 

of di.organi zed building dev.lopaent ta 'satiafy what ia , 
''t ' 

anticipa'ted .. the a_ftda of tour! •• - (1970, pgf. 3.215). 

4 S$ al p: t YB d 
l 
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Given the inter-relationships between the land 

scarcity types described above, it is clear that land use 

change on Barbados can occur in one of, two ways: (1) as an 

uncontrolled system of open competition for land, or (2) 

following planned and regulated land use policies that will 

ensur-e maximum long term benefit to the Island by 

guaranteein~ optimum relationships between ,Il three 
, 

sectors. The choice between these two options was finally 

made in favour of the latter in the mid-l960's with the 

commissioning of the Physical Development Plan for 

Barbados. 

$ 1 
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Section Five: Physical Development Strategy and 
Land Use Change Hypotheses (1950-1980) 

Il5 
Q 

Q 

In planning land use',jthe Barbadian government's 

three major objectives ~re: (1) the achievement of maximum 

financial benefit for the national ~cohomy, (2) the 

maintenance of a high standard of living, ,and, (3) the 

protection of the country's resources and natural beauty. 

As a result, the subject of the scarcity of Barbadian land 

\ relative ta its ability to provide capital for the island's 

large population is an important theme in the planning of 

land use policy. 

A review of the Physical Development Plan for 

Barbad'os, which vas prepared, with United Nations techn,ical 
< 

assistance, by~ the Barbadian Town and Country Development 

p"lanning Office, ls a worthwhile exercise. The plan was 

prepared at the mid-point of the 1950-1980 study period 

considered in this, work. It is a valua.ble re~erenëe in that 

itou t 1 i~es" in general terms, the land use changes' that ha~ 

occurred betveen 1950 and 1965. EValuation of the nature 

and, to a lesser,degree, the extent of tbese changes formed 

the basis for the Most comprehensive land use planning 

proposaIs, ever made for the Island •. AlI of the specifie 

proposaIs made in the report were designed to bring about 

three major obj~tives •. ~hese were (pgf. 1.02) 

(a) to conserve arable land for more 
inten~ive food produdtion and a 
diversified a,rieulture sinee the 
resourees of the country are )mainly 
aqrieultural, enaurinq boldinq8 are 
of optimum eeonomie size for 

e~ __ l 
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mechanical cultivation, irrigation 
and diversification of crops; 

(b) to provide suitable sites for 
the development of a variety of 
manufacturing industries which would 
pe essential for diversification of 
the island as a whole;! 

(c) 'to create and maintain an 
en vi ronme'nt wOili.ch would attract 
visitors anï encourage the 
development of tdurism. 
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The specifie proposaIs based on these three objectives have. 

been incorporated, in one form or another, in aIl subsequent 

development plans regardlng land use change ôncBarbados. It 

can be fairly stated that the physical Development Plan, 
~~ 

more than any other work, was responsible for the 

recogni t ion and curtailment of unfa.urab~e trends in land 

us e change. When viewed in conjunc,tion with the government 

legislation that en forces its recommendations, it ls the 

mos t impor tan t document ever prepa r ed on the subject of 

Barbadian land use. The formulation of hypotheses regarding 

land use change in Barbados between 1950 and 1980 thus 

necessitates à review of its observations and 

recommendations. 80th the evaluation of land use change up 

to 1965 and the development proposaIs recommended in the 

plan are. considered below' according to the land .. use type to 
, 

which they relate. 'l'he forma t of this review provides a 

convenient forum for the articulation of specific hypotheses 

related to the antieipated findings of this research. 

Bypotheses are developed under five heading8, eacQ r~lating 

to a specific land use category. 'l'he five headings are: <1> 

l 
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o , , , 
Plantation Agriculture, ( 2) P e a s,a n t Ag r i cul tu r e , ( 3 ) 

Mar gin a 1 L,a n d, (4) Ur ban Lan d, and (5) Tou 'r i sm a,n d 

Recr,eation Land. 1,n sorne cases the hypotheses agree with 

the oba'er va't i on s , <pr ed i ct ions ~nd recommElndati6ns of the 
\ , ,,/.' 

plan, in other i{ls'tances they do not. In either case, the 
(> 

inclusion of the pla~\'s findings provid,es a valuable 

reference. Hypotheses concerning land tenure / land 

capability rela:tionships (a subject which 18 not adequately 

" addressed ~n the ,physical Developroent Plan), are formulated 

with reference to the findings of HeJ;lshall (1964), Prescott 

(1967), and Persaud and Persaud (1968). 

Plantation Agricultuye 

Protection: It was a clearly stated objective of 

the Physical Oevelopment Plan to keep aIl 70,000 acres of 
ti 

~ 

arable land in agricultural production (pgf. •. 208). The 
J 

assertion was, made that "apar,t from-areas zoned as urban , , . 
centres, such as Bridgetown, Oistins." Speightstown, no 

agricultural land, with potentia1, for sugat, Çlairy, ,market 

9'ardens or food crop production 'should be utilised for 

purposfs other than agriculture" (pgf. 5.111), Thi~ 

recommendation 1ikely resu1ted Î:n a'curt'ailrnE!nt of the usé 
~ 

of agricultura1 lands fo'r u~ban'iiatîon' and 'tourism 
~' \ .( 

development. ~~n~ .PhYsica!' Oey~ldt?~ent Plan was pUblished 

in 1970. Thus, i-ts ef rec't on' ~and, use, change durlng the 

1964-1972 study period was negliqibla. Bowever, the same 

general increase in 'awareness concerning land use / land 

1 
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capability relatians,hips that prompted the government to 

'commission 

1970. 

in the mid-1960's 

legislati~n a few years before 

the rate of loss of plantation 

~land ta other uses may, therefore, be observed for the 

~1964-l972 time periode 

.. 

Zoning: It was recommended in the physical 

. Oevel o=pmen t Pla n tha t n sug ars hould be zoned in the high 

and intermediate rainfall areas of the island and on gaod 

deep sail regardless of the 1ir"r'igation potential" (pgf. 

5.106). This recommendation was little more than a 

'statement of the obvious, however, rather than a seriaus 

attempt ta save prime ~gricultural. land fram development. 

Very little conflict has ever existed between 'strong' 

plantations and taurist development and urbanization. The 

high and intermediate rainfall areas of good sail in 

Barbados are loc a ted inland 1 away from the coastal zone of 

tour i sm and urban pressures on land use. Thus, plantations 

that are located in the 'sugar belt', as defined in the 

Physical Development Plan, are expected ta emerge as one 

of the rnost stable land use types throughout the three study 

periods. 

S u b div i s ion: l t i s pro b ab 1 eth a t, the r e wa s a 

significant amoupt of $ubdivisi,on of plantations to form 

peasant plots during the 1950-1964 study periode This , 
conclusion \ stems ma1nly from the trena toward plantation - \ 

subdivision that was described in Chapter Two. By the 

1 . 
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mid-1960's, however, three factors that had the power to 

diminish or eliminate this trend came into play. . " F~rst, 

mechanization benefited large plantations, both in absolute 

and relati ve terms. Weak plantations aould be strengthened 

by mechanization, making them less likely to fall into 

subdivision. Furthermore, peasant plots could not make 

effe,ctivé use of large sCàle, cost-reducin'g meçhanization, 

thus giving the plantatipns a competitive advantflge over 

ct.hem on the sugar market. seèond, the movementof labour 

away f rom peas an t agr i culture, in favour of employment in 

the tourist industry must have contributed to a reduction in 

plantation subdivision. Thïrd, the authors of the physical 

Development plan considered plantations of 100 acres in 

si ze to be the most efficient in terms of crop diversity and 

mechanization (pgf. 1.02). Fragméntation of plantations was 

thus discouraged (pgf. 5.104). 

Hypotheses: Three hypotheses relating to plantation 
, ~ 

agriculture, listed below, will be examined in this worle. 

(1) There was significantly less development of plantations 

for urbanization and tourism during the 1972-1980 study 

• period than during either of the two previous study periods. 

(2) Plantati:9ns in the 'sugar belt t will be found to have 

been the most stable land use type throughout the[ three 

study periods. ( j) Mechanization, the movemE!Dt of labour 

away from peasant agriculture in favour of emp10yment in the 

tourist industry, and the discouragement of subdivision by 

, • 1 

~ 
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F t h ~ go ver n men t are exp e c t e d t 0 h a v e e f f e ct, ive l yen d ed 

subdivision of plantations by the mid-l960's. 

Peasant Agriculture 

Protection: As mentioned in the previous section, a 

clearly stated planning objective ta keep aU 70,000 acres 

of arable land in production was outlined 'in the Physical 
Li 

Oevelopment Plan for Barbados (pgf. 3.208). In order to 

achieve this, an affirmative action programme designed to 

protect agricultural lands was recommended (pgf. 5.111). 

Subdivision: It was also mentioned earlier that 

further fragmentation of plantations was discouraged by the 

physical Development Plan Jpgf 5.104). The end of the 

expansion, of peasant agriculture as i~ had evalved since 

emancipation was suggested. In fact, the plan called for a 

reversaI of the trend, recommending the ·consolidation of 

ag ri cul tural small hold i nga through Co-operatJve Societies 

and credit unions for more efficient and economical 

exploitation of marginal land· {pgf. 5.313). This 

consolidation would have to have occurred on a vast scale if 

it were to manifest itself statistically in this work. At 

least ten contiguous one acre peasant plots W'Ould have to 

have become spatially amalgamated befare this change would 

be recognized in the air photo interpretation. This is a 

most unlikely prospect, especially co~sidering the massive 

trend in the opposite direction that has ,existed on t;:he 

Island 'since emancipation. It ia therefore unlikely that 

! 
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any land will be found to hav:e changed in use from peasant 

agri'culture to plantad.bn agriculture during any of the 

three time periods. 

Tenure 1 Capability: It was stated in Chapter Two 

that the period between emancipation and 1950 saw the 

fai1ure and 'subsequent subdivision of many large 

plantations. A point that was not elaborated upon, however, 

was that it was mainly plantations located in areas of 

marginal productivity that were failing. The peasants of the 
, 

timé were thus spending considerable amounts of money to 

purchase poor agricultural land. This process was studied 

by Prescott in 1967, and his findings are qui te revealing. 

He noted (p. 2) that between 1851 and 1915, the number of 

peasant holdings in Barbados increased from 3,537 to 14,000. 

When thirteen representative plantations that had been 

subdivided during that period were examined, Many were found 

to be 10cated on marginal land. Prescott <1967, p. 3) 

sta te! t hat "i t wi Il be noticed that the majority of these 

plantations are located in areas least favourable for cane 

growing as far as relief, rainfa11 and soil conditions are 

concerned ••• " • Six of these thirteen plantations were 

located in the West Coast Study Area. Persaud and Persaud 

(1968, p. 17) also commented on the consequences of the 

subdivision of marginal land, noting that "most small farms 

are in the coa$tal areas where rainfall ls low", and that 

"these areas also have' the heavy alkaline soils which are 

more difficult to manage". Their findings are substantiated 

l 
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by Henshall, who studied 116 peasant farms in Barbadas and 

concluded that 

•.• 55\ had soil consldered too 
ahallow for auccessful plant growth 
whilst 33\ had land which was 
excessively stony or had large areas 
of rock outcrop. An unfortunate 29\ 
of the sample had holdings which had 
both the above disadvantages ••• 23% 
of the farms samp1ed had land which 1. 

was either steep enough to be 
; subject ta eroslon,. or land whlch 

was broken by the depiessions 
typical of a limestone landscape 
<1964, p.33}. 

Hypotheses: oTbree hypotheses relating ta peasant 

agriculture will be examined in this work. (1) The rate at 

which peasant-held agricultural land was being developed for 

tour ism and urban purposes will diminish through the three 

study periods, becoming insignificant by the 1912-1980 study 

periode ( 2) The ra te of increllse in peasant holdings will 

be highest in the 1~-SÔ-1964 study period and lower in the 

1964-1972 study periode No increase ln the number of 

peasant holdings will be obaerved for the 1972-1980 study 

periode In fact, the area of peasant holdings should ramain 

essentially constant in the 1972-1980 period, in response to 
A 

the recommendations for consolidation of peasant holdings 

,presented in the Physical Development Plan. (3) 

Statistica1 ana1ysis of land tenure / land capability 

relations!Jips for the West Coast Study Area will show a 

disproportionately high correlation between peasant 

agr i cul tur e and marg i nal f armi n9 land for all four study 

years. 

1 
i , 
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Marginal Land 

Pasture Improvement: The major recommendation of 

the Physical Development Plan with reqard to this land use 

type was the suqqested utilisation of "12,000 ~cres of 

marginal arable and grassland or permanent pasture for the 

diversification of agriculture through the provision for 

livestock breedinq and dairy farmin,q" (pgf. 3.208). It was 

cons idered especially necessary "to intensif y production in 

the dry coastal belts through improved pastures for 

dairying" (pgf 5.107). The growinq of I?angola and Bermuda 

Coastal grasses was suqgested as a means of achieving this 

goal (pgf. 5.110). The mere improvement of marginal land 

does not 'represen't a change in its use and will therefore 

not be documented in this research. 

Afforestation: Another suggestion was the 

establishment of a small forestry industry. The 1965-1968 

Economie Development Plan, published by the Barba1ios 

government .noted that "forestry Is not yet 'an economic 
, 

activity in the island, but during the period of the Plan it 

is expected that sorne capital formation in this section will 

occur as schemes for afforeatation are implemented w (1964, 

p. 27). Despite these plans, it is unlike1y that the amount 

of foreated land in the West Coast Study Area changed 
, -

significantly during the thirty year·period studied in this 

work. It was noted in Chapt;:er Two that the i.1and's flat 

lands had been almost completely cleared of' their forest 

cover by 1650. Ho aiqnificant re-qrowth la tboqqht to have 

1 
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taken place over the next three centuries, because aerial 

photographs for 1950, 1964, 1972 and 1980 a11 show an almost 

complet.e lack of forest c~ver on fIat land. -There remains 

an extremely strong correlation betwe~n steep slopes and the 

incidence of forest cover. As no use has been found for the 

forests in ..,hieh the trees grov, lt ls unlikely that either 

the spatial distribution or amount of forest cover in the 

West: Coast Study Area has changed much ovet,' the past thirty 

years. 

Urban Development: The plan' s intended protection 

of 8grlcultural land restrlcted urbanization in Most reqtons 

to marginal land. It vas recognized, hovever, that not aIl 

in a r '1 i n a l 1 and vas in a sui ta b le 1 0 e a t ion for ur ba n 

development. 

The reserve of urban land therefore 
dwindles to 12,000 acres for the' 
accommodation of a projec'ted 
population of 350,000 at a gros. 
residential denaity of 29 -persona 
per acre. Once again the problem of 
restricted urban development ls not 
supply but the distribution and 
location of suitable land Cpgf. 
3.208). 

Compounding this problem vas the faet that much marginal 

land that ~ suitable for development vas lying idle. 
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The plan not.e4 that 

the avai labl~ stock of housing land 
does not meet the real needs of the 
majority of the population to be 
housed. This i8 illustrated by the 
fact that 8_0' of aIl plots in 
approved subdivisions are more than 
3,000 square feet in area - of which 
67. are undeveloped. On the other 
hand, only 26', of remaining plots, 
i. e. less than 3,000 square feet are 
undeveloped Cpgf. 7.107>. 
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The plan cited land speculation as ,the cause ef this problem 

and recommended bot,h (1) "the imposition of higher taxation 

on unused land to encourage -their development- or 

redevelopment for more 'marketable purposes·, and (2) the 

"revokation of past permissions for subdivision in cases 
, -

where redevelopm~nt to higher densities Is deslrâble" (pgf. 

7.108). 

" 

Il\. ' 

... 



( 
'-

) 

( 

Figure 3.S Aerial photograph illustrating a largely 
undeveloped lov density subdivision on 
marginal land 
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'"'-, 

Protection on the Baala of Slope: It vas observed 

~by the authors of the Phyalcal Development Plan that 

mechaniaation favours fIat land. They speculat~)~hat 

marginal areaa of flat land migbt beco.e economically viable 

producti~e area. vith furtber mechanization: It vas 

theref9re reco •• ended that ·care be taken te protect Z 

contiguou. area. of fIat land ,again.st the fra~tation 
, , 

whicb vould male. th_ valuel ... when mecbanised cultivation 1 
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assumes dominance" (pgf. 5.110). This r~cognition that fIat 

areas of marginal land have more potential in terms of 

agr~cultural production than do hllly areas of marginal land 

ls a sign that correlations between slope and rate of 

development may ex! st. It ls possible that areas of fIat 

marginal land will be found to be less prone to sùbdivision 

than areas of, hiily marginal land. This pattern, if it was 

in fact induced by the government policy articulated above, 

will only be in evidence for the third study periode The 

previous two study periode should demonstrate the opposite 

trend, because, in an unregulated situation, subdivisio'n and 

development will naturally occur in the more practlcal, 

flatter areas. 

Hypoth~ses: Tvo hypothese~ emerge from the 

observa tions and conclusions concerning marginal land that 

were presented above. (1) UrbaA development of marginal land 

will be found to hav-e increased dramatically from one study , ' 

per!od 'to the next. (2) Most develop.-ent of marginal land 

in the 1950-1964 and 196~-1972 study periods probably 

occurred iri fla't areas. If government policy had any 

effect, development of marginal land in the final 

(1972-1980) atudy period would have occurred primarily in 
, - , 

Are&S vith higher slope factors. 
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Urban Land 

Objectives: With regard ta uI;'ban land, the 

Physical Oevelopment plan had as its underlying theme the 

planning for -the land needs of, and proper spatial 

relationship between Bousing, Commerce, Industry, Education, 

Hea1th, Public 'dministration, Religion, Entertainment and 

Recreation" (pgf. 1.03). As a result, it viewed with alarm 

a trend toward "-uncontrolled low density sprawl" (p. vii) 

and the associated problems of "the loss of substantial 

acreage of prime agricultural land" (p. vii), the "serious 

lack of land made available for community facilities" (pgf. 
/' 

7.104), ho'ùsing densities that were too low to be 

efficientl, serviced (~f. 7.104), and insufficient housing 

lands, due primarily to speculation (pgf. 7.107). 

Orban'Development Strategy: A major part of the 

proposed solution to these problems was the implementat,ion 

of a ~ierarchical urban develop.ent strategy. That 

strategy included. the recommendatibn that ·selected villages 

be designated as growth pointa with an optimum population of 

1,500" (pgf. 9.106). In order to reduce "low density 

sprawl", the planners indicated th.t "isolated families and 

those whose hOllles are located on un. table ground wou Id , be 

resettled in su ch villages· (pgf. 9.l0~). ,The.e villages of 

1,500 'peopl'e were to form the,low.st level of a settl_ent 

Cf ; • a 
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hierarchy that also included "District Centres", which would 

be chosen "by virtue of theïr location and ease of 

communication with other settlements" (pgf. 9.106) . 

.... istrict Centres would have the necessary facilities to 

serve a popu la t i on of between 15, 000 and 30, 000 wi thin a 
. 

three mile (five kilometer) radius. The penultimate of the 

four hieracrhical levels, in ascending order, was the 

"Regional Centre". Two Regional Centres, Oist1ns and 

Speightstown, were designated. It was recommende? that 

these towns be equipped to serve populations of 100,000 

people within a nine mile <14 km) radius. Bridgetown alone, 

being the primate and capital city of Barbados, was assigned 

the top l\ierarchical lev,el .. Given the imp1ementation of 

this urban development strategy, urbanizat!on throughout the 

1972-1980 study period wou1d be concentrated i~ the 

following regions of the West Coast Study Area: (1) 

speightstown (Regional. Centre), (2) Holetown (District 

Centre), (3) Mile and a Quarter, (4) Carlton, (5) Sion Hill, 

( 6) Redman's, (7) Cave Hill (north)" (8) Oxnards (proposed 

,government housing project), and (9) Husbands (proposed 

government houaing project). 

, Housin9 Land: There vas a recognized need for the 
, 

provision of more housing land. In aIl, 12,000 acres of 

unproductive l~nd,was desiqnated ~a being suitable fo~ urban 

deve1opment. Of this total, 1,200 acrea vere ta be used for 

the con'struction of lov density accOBIIDOdation 0.0 persons 

-per a'cre), 9; 600 actes were to be used for medium density 

$ 
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accommodation (30 persons per acre), and the remaining 1,,200 

acres were to be made available for 'high density 

accomodation (42 persons per acre) Cpgf. 3.212). As 

mentioned ear1ier, the problem of land that was ~itting idle 

due to speculation vas" to be solved by the "imposition of 

higher taxation on unused land to encourage their 

development, or" redevelopment for more marketable purposes", 

and the -revokation of past permissions for subdivision in 

cases where redevelopment to higher densities i8 desirab1e" 

(pgf. 7.108>. 

Pigure 3.6 Aerial photograph il1ustrating ribbon 
of urbanization Along Highway l 
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Fi9ure 3.7 Aerial photograph iii~strating 
different housing de~sities 
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Industrial Sites: It was a stated government 

ob j ect ive' to develop industry on the Island. Provision was 

therefore made' in the Ph ys ical Development Plan for the 
i 

designation of more' industrial sites. The authors or,the 

plan noted (pgf. 5.312> that "the basic requirements.of , , 

industrial sites and ~state~_~e that they shoul'<ll- be on 

" reasonabl·y fIat and well-drained la/nd which c.an hé' 

con.veni ently supplied with essential serv~c:es •. ".". 
, \, ~ .. 

Proximity to transportation '-facili ties and 'sources of labour 

- -------
----------~-------
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were also deemed essential. Despite these good intentions, 

however, the lack of raw materials, shortage of risk capi tal 
o 

and prohibitive distances to world markets has made the 

development of industry a slow task in Barbados. Therefore, 
• 

it is unlikely that the process of industrial urbanization 

caused significant land use change in the West Coast Study 0 

Area during any of the three study periods. On the other 

hand, the construction of tourist facili ties, native housing 

and i nfrastucture, aIl urbanizing· forces in their own right, 

probably necessitated the opening of quarries for rock and 

cemen t. These quarries themselves represent an increase in 

the amount of urban land in the West Coast Study Area. 

Hypotheses: Three hypotheses have been formulated 

regarding urbanization. (1) Urbani zation that occurt'ed 

before 1972 took place without regard to land capability 

or previously established land uses. This is a predictable 

outcome of unregulated open competition for housing and 

industrial 'land. (2) Urban development that occurred 

after 1972 took place in designated growth areas. In 

par t i cular thé Spei 9 htstown, Sunset Cres t and Prospect 

sub-units of the West Coast study Area are anticipated zones 

of high urbanization for the third study period. <3> Urban 

development that occurred during the third study period 

<1972-1980) likely involved land that was lunused du~ing the 
<, 

pre:vious (1964-1972> study period. While most of this 

development probably took ,place on marginal land, sorne 

development of land of high' capability may also have 

" 
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occurred. Such developrnent would be restricted to cases in 

wh ich land had been taken out of agriculture for the purpose 

of speculation before the, publication of the Physlcal , 

Development Plan. Thus, land of high capabili ty that was 

deve10ped f or urban uses during the 1972-1980 study period 

probably evol ved through the following series of land use 

changes: (i) 1950-1964, agriculture, (il) 1964-1972, unused 

/ speculatio~, ,.CHi) 1972-1980, development. 

Tourism and Recreation Land 

Competition with Agriculture: The Physical 

Development Plan noted that tourism had increased in its 

Icontribution to the national economy from eight million 

dollars worth of gross receipts in 1957 to twenty-six 

mi Ilion dollars %rth in 1965. The further encourag'ement of 

tourism 'lias seen as being of potential economic benefit to 

the Island. One of the plan' s objectives was thus to 

"create and maintain an envirorrment which would attract 

vis i tor sand encou rage the development of tourism" (pgf. 

1.02). This recommenda tion supported further dramatic 

incrèases in the amount of land devoted to the tourist 

industry on the west coast of Barbados. Certain 

restrictions had to be imposed on tourism development, 

however, because in the 1950's and 1960's, competition with 
:4 , 

the agricultural sector for land had been erodlng the 

potential economic benefits of tourism. The authors of the 

physical Development Plan noted that 
1 -

, 
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•.. the uneer tainty of the potential 
of land for building development 
give(s) rise to higher living costs 
and speculation in land priees. The 
latter danger is the chief hazard to 
orderly planning of the deve10pment 
of <'the island 1 s basic resources as 
'ev iden ced in the qrowing tendency ta 
alienate agrieultural land for 
purposes of speculative trading. 
The resu1t is a r'èduction in 
agrieultural productivityand the 
prolifer'at.ion of disorganized 
bui ldi ng development to satisfy what 
is anticipated as' the demands of 
tourism (pqf. 3.215). 
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Preseott (1967, p. 12) substantiated the plants claim when 

he wrote nthe west coast, especially, is feeling the impact 

o.f the tourist industry, and sub-divisions oceur at paynes 

Ba y and Sandy Lane". what Prescott' did not mention is that 

the Sandy Lane Plantation, one of the few irriqated 

plantations on the island, and one of the most productive on 

th e wes t coas t, wa s turned into a golf course in the early 

1960's. l t was this sort af wasteful, unregu1ated land use 

change that prompted the government to commission the 

formulation of a development stratqey for the Island. 

Competition with lIousing: The authors of the 

Physical Development Plan noted (pgf. 3.213) that 

competition between residents, who needed land for housing, 
F 

and the tourist industry, which was seeking land for hotels 

and recreational faci!i ties, was also being resolved "in 

favour of the dollar with the highest value". 

Development Strategy: In light of these problems, 

the" planners récommended that .tourist accommodation be 
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incorporated in the development strategy that had been 

designed to control urban sprawl and protect agricultural 

land. Land areas zoned for low density accommodation would 

include 'A' class hotels. Guest houses, tourist apartments 

an d cot tages were to be built in medium densi ty areas alon9 

wi th apartment buildings and other native housing of medium 

density. 'B' class hotels would he restricted to areas 

zoned for high density development (pgf. 3.212), The 

location r~lationships between land use types for any single 

study petiod are not examined in this work. Thus, the 

success or fail,ure of plans to mix native housing and 

tour Lst accommodation c'annot be guaged. 

proximi ty: Tour ism facilities cannat be integrated 

easily into an urban development plan designed primarily to 
~ 

control housing "sprawl" because, to he successful, tourist 

/facilities must be located close to beaches. As a result, 

"1 the vast majority of tourism develop~ent in the West Coast 

l\ Study Area is expected ta have occurred within a thin band 

close to the shore. A factor responsible for the 

modification of this 'hote! to beach distance' relationship 

is the establishment of s'econdary proximity re~tionshiPS 
wi th other types of tourism-related land uses. For example, 

the development of tourist housing (villas) inland of 

existing beach-front facilities ia a trend that has been 

obs erved in the Sandy Lane Area sinee 1964. In oost cases, 
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the appeal of the building sites upon which these villas 

were constructed was their proximity to the Sandy Lane Golf 
~ 

Course. A secondary proximity relationship is said to ex:ist 

here because the villas vére situated adjacent to çhe golf 

èourse, which was itself intentionally built in close 

pQPximity to the beach. 

'Hypotheses: Three hypotheses related to tourism 

development are tested in this thesis. (1) Land use 

statistics for 1964 should show considerably more land 

devoted to tourism than the 1950 statistics. The lack of 

regulations protecting ,prime agricu1tural land during the 

1950-1964 study period and theresultant use of land with 

high agricultura1 capability for the building of hotels, 

golf courses and recreational faci1ities is expected tQ 

emerge quit,e c1early in the analysis of land use change 

. between 1950 and 1964. C2> The 1972-1980 time period should 

exhibit by far the greatest rate of incr~ase in tourism 

deve1opment. The dangérous trend toward alienation of 

ag r i cul tural land wi Il probably show signs of slackening-of f 

in this study period, howéver. If land of high capabi1ity' 

is fou'nd to have been developed for tourism in the' 

1972-1980' study' period, it ,will be necessary to examine the 

evolution of the particu1ar parcels involved from 1950. In 

auch cases, i t is likely that l~nd that vas being used for 

the growing of crops in the firet time period, was bougbt 

; ; 
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for speculation and taken out of .production in the second 

time period, and was finally developed in the third time 

period. This sequence, which is also anticipated with 

respect to land speculation for urban development; is a 

likely possibility when considering ~peculation leading to 

the development of land for tourisme (3) The comparison of 

a proximity index with land use change information will 

almost certainly prove that distance to the beach has had a 
1 

greater impact on decisions regarding the location of 

tourist facilities than has any other variable. It is 

expected that this relationship will be equally strong for 

aIl three time per iods. Secondary proximity indices will 

also be examined. It is anticipated that this phenomemon 

will be PIast' prevelant in the 1972-1980 study periode 

Having formulated hypotheses relating to the 

significant physical, economic and legislative cont.r:ols on . , 

land use change in the West Coa.st Study Area, i t now becomes 

necessary to develop a land use classification that will 

enable bath (1) accurate measurement and mapping of land use 

change, and (2) the guaging of correlations between land use 

change and land capability and site parameters. The 

development of such a land use classification for western 

Barbados ià performed in. Chapter Four. 

*' 4< 1 
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CHAPTER FOUR: LAND USE CLASSIFICATION 

;} This chapter begins with a review of the principles 

of land use classif ication and an analysis of sorne of the 

generaI systems in use at the present ti~e. The factors 

affecting the levels of classification that èan be achleved 
\ 1 
l 

are then examined in order to provide a background to the 

development of a classification system at a scale that is 

appropr i a te to the study of land us e change in western 

Barbados. A six categor,y land use' classification is then 

developed, 'wi th complimentary and other anomalous land use 

types being explained in some detail. The chapter concludes 

with a discussion of the scale at Wh1Ch the classification ( 

la applied to the study of land use change in western 

Barbados. 

Types of Land Use Classification 

The undirected description, classification or 

documentation of lan'd use is seldom practiced. Rather, 

almost al'l land use surveys are performed with a clearly 

stated intention in mind. WOod (1973, p.l70> believes that 

••• a land use classification must 
have a clearly defilled purpose and 
th a t i t s ho u 1 d b e Po.s s ible to 
d ete r min eth e suc ces s' 0 f the 
classifid~tion by evaluat~ng ,its' 
achievements in relation to that 
purpose. 

This is not to imply tbat a broadly defined land use 

classification Is Any les8 Icientifica-lly valid than a less 
, . . 

, 

speeif le one. General purpoae land uae c1a'8es mapped. over 

! 
'1 

," 
i 

J 
~ 
1 

1 
1 
1 



c 

( 

109 

large areas are invaluab'le in national planning and in 

providlng an overview for researchers who intend to perform 

more specifie studies at later dates. The national .&!.!!!t 

Use and Land Cover Classification System developed by_ 

Anderson (1976) Is an exaillple of sQeh a work. Anderson 

recognized the need for a hierar-chical reference system 

whieh could be used at different levels of generalization. 

His system was intentionally designed to be open-ended 

.•• so that Federal, regional, state 
and local agenei,es ean have 
flexibility in ,developing more 
detai led land use classifications at 
the third and fourth levels in arder 
to meet their partieular needs and 
at the same time rema.in compatible 
with eaeh other and the national 
system (Anderson: 1976, p.l). 

Anderson' s Land Use and Land Cover Classificati.on 

System Is unusual, however, in that the great majority of 

land use systems are designed to be employed in much more 

s p ec i fic si t uations • It follows that the types of land use 

surveys are as numerous and varied as the physical, social 

or economic variables to whicb they relate. For example, 

land use classifications have been developed to study the 

relationsbipa between land use and soil, crop disease, 

~conomic output, field patterns, land systems, and land 

ownership. 

Regardless of tbe nature or scope of a land use 

classification, t'he firat rule of land uae atudy is always 

the statement of, and adberenee to, a elearly defined 

intention for the work. 'l'his, atat_ent of intention must 

. , 
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include not only the parameters to be studied, but also the 
) 

si ze and location of the study area and the scale at which 

th~ classification 18 deslgned to be applied. 

\ Classification Resolution 

Four \ factors combine to limit the potential 

resolutio'n ?f a land use classification, as outlined below. 

(Mappi ng scale is in each case inversely proportional to the 

classification resolution chosen). 

(1) The diversity of land use within the study area 

is the prime determlnant of potential classification 

resolution. The greater the ,land use variability, the more 

essential is a fine resolution. ' 

(2) The size of the land use components (SLC) 

relative to the mappin~ scale (MSC) is a second factor that 

co~trols p~tential classifieation resolution (PCR). PCR 

increases as the ratio of SLC to MSC approaches unity. It 

ia apparent that very small areas devoted to specifie land 

uses may fail to b-e documented by large scale land use 

mapping. 

(3) The detai land &ccuracy of land use information 

18 obviously crucial in determining potential classification 

resolution. Tbe inability to recognize small land use, 
, , 

compon,enta on aerial photographs or to d~ive information 

about th •• from field surveys will reduce the potential 

reBolut!on of the analyals.. Convera.ly, it is possible to 

in'cr •• ,s. the resolution of a, lancI use classification by 
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in c l udi ng very small land use components. This temptation 

must be resisted, however, when"the accuracy of detail is 

insufflcient to ensure correct representation of the most 

spec:;ific land us~ tyes. 

(4), Land ""se surveys are often performed in order to 

compare land use- with sorne other variable, such as land 

capability. In such cases, the potential classification 

resolution 'of land use is technically unrelated to the 

accuracy and detail of the parameters to which land use will 

later be compared. The degree of detail employed in a land 

us e class if ica ti on should, however, be geared towards the 

illustration of the most meaningful relationships between 

1 and use and the sec 0, n d gr 0 u p 0 f pa ra met ers, b e in 9 

considered. Too much land use detail tends to obscure the 

relationships, whereas insufflcient detail does not allow an 

adequate correlation. 

Once aIl of the considerations mentioned above have 

been taken into account~ it ls normal for a land use 

researcher to attempt to classify land use with as much 
\ 

detail as possible. Clawson (19~?, p.5) considered that "in 

fiel d enumeration or other data assembly at the basic stage, 

acti vi ties as observed or reported should be recorded with 

the maximum datail and vith the minimum of preclassification 

or grouping ••• (because) ••• this leads ta more accurate 

recordinq of activity, and, more importantly, the' data 80 

obtained and coded May be eitber grouped into broader 

Qi t et \ 4 4 4 m 
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classes by any one of several grouping arrangements or used 

in any detail desired"~ 

As desirab1e as it is to apply this general principle 

to land use classifications which will later be 

re-aggregated to fill geographically or thematically 

specialrzed requirements, it should be kept in mind that 

many land use r~searchers are able ta determine the specifie 

degree of classification detail required at the outset of 

their work, by considering both the limiting factors 

outlined above and the focus of the study. 

(5) The focus of a land use study ls'the major 

determinant of the classification resolution to be employed. 

A recreational land use study, for example, would 

differentiate between tennis courts, golf courses, beaches 

and parks. An agricultural land use study would use 

dif~erent symbols to represent corn, potatoes and'livestock. 

A general land use study might group the first four 

categories under the single heading 'recreationa! land', 

satisfactorily differentiating these areas from 

'agricultural land', which could include the latter three 

categories. It will become apparent, once the land use 

classification to be employed in this work is out1ined, that 

consideration of greater land usedetai1 vauld have been 

both superfluous to tHe needs of the research and 

unnecessarily time consuming in this case. 

In this study the requirement is for a., land use 

classification scheme appropriate for detecting the changes 
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associated with development. It is a general land use 

classification in that it'comprises six land use classes. 

As with mbst general land use schemes, the 

classification employed here recognizes three ma!'n 

ca tegories of land use: (1) Agricultural Land,' (2) Developed 

_-Land, and (3) Unused Land. Each of thesé three categories 

is further subdivided into two land use types, resulting in 

a six element -land use classification, as outlined on the 

following pages. 

, . 
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Land Use Type 'A' ('Gr~zing and Unused Land'): 

Th i s category inc1udes aIL grasslands and scrublands., 

~including those with a covering of sourgrass or small 

bushes. Designated pastures, areas of rough grazing land· 

and aIL peasant or plantation holdings not in agricultur.al 

" production aIse faII into this category. Sink holes, ponds 

and' swamps, al though compr ising only a very small percentage 

o f the 1 and i n the We st ·c 0 a s t 5 tu d Y Ar ea, are aIs 0 

co~sidered to be part of Land Use Type 'A'. 

Figure 4.1 Aerial photograph illustrating 
Land Use Type 'A' ('Grazing and 
Unused Land') 

---~=~~-------~--l 
. COLOURED, PICTURES 
! Images en couleur 
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Land Use Type 'B' (' Plantati'on Agriculture ') : 

Thi s category consists s01e1y of plantation land that 

was in agricultulial production during the year of 

interpretation. It does not include land in fallow. 

\ 

Figure 4.2 Aerial photograph i11ustrating 
Land Use Type 'B' ('Plantation 
Agriculture' ) 

.:-_--.:~ 
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Land Use Type 'C' (' Peasant Agr leul ture' ) : 

This land use category includes aH peasant lands 

that were in agrieultural ,p~,oduction during the year of 

interpretation. It does not include land in fallow. 

Individu""l or small groups of .. chattel houses and related 

i n f ras t r u c t ure aIs 0 f aIl und e r t h i s he a d i n 9 wh e ~,e 

concentrations do not warrant interpretation as Land' Use 

Type 'F' ('Urban and Industrial Land') •• 

Figure 4.3 Aerial photograph illustrating "" 
Land Use Type 'C' ('Peasant 
Agriculture' ) 
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Land Use Type 'D' ('Uncleared and Overgrown Land'): 

This land use cate,90ry consists of aH unused land 

that is covered in trees or dense concentrations of small 

bushes. 

Figure 4.4 Aerial photograph illùstrating 
Land Use Type 'D' ('Uncleared and 
Overgrown Land') 

COLOURED PICTURES 
Images en couleur 
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Land Use Type 'E' ('Tourism and Recreation Land'): 

This land use category includes aIl land that lS used 

for recreational purposes by either tourists or natives. 

Th us golf courses, tennis co~rts, beache,§ and playing fields 

aIl fall under this heading. AlI forms of housing and ather 

accommodation designed to house tourists are aiso inciuded 

in this category. This includes hatels, guest 'villas' (and 

their associated property) and aIl non-native housing (and 

its associated property). 

Figure 4.5 Aerial phatograph illustrating non­
native houaing adjacent'to a recreation 
field - bath Land Use Type 'E', ('TOurism 
and Recreation Land',) 

:::::::~~::::~-I 
Images en couleur 
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Land Use Type 'F t ('Urban and Industrial Land'): 

This category is comprised of urban and industrial 

infrastructure and housing_ Urban infrastructure includes 

shopping complexes, offices, schools, churches, hospitals 

and other serv ice oriented buildings and land. Industrial 

infrastructure includes mines, mills and factories, whether 

loca ted in urban or rural areas. Housing includes chattel 

houses in villages or hamlets, as weIl as plantation houses 

and thei~ associated infrastructure (including small, 

non-productive lots surrounding these buildings). 

Figure 4.6 Aerial p~o9raph of Porter's Sugar 
Factory ~Land Use Type 'pt, (Urban and 
Industrial Land') 1 
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Figure 4.7 Aerial photograph illustrating quarrying. 

, 
1 

Land Ose Type 'F', ('Orban and Industrial 
Land' ) 
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Figure 4.8: Aerial photograph of St. James Secondary 
Schocl (white roof) and St. James Mixed 
School (red roof) - Land Use Type 'F', 
( 'Urban and Industr la1 Land'), 

;1 '4 

---~~~~~~~-----, 
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Comments on the Classification System 

, ' 

The classification employed vas intentionally ~irnited 

to six ,land uie types in order t9 simplify the 

interpretatiQn and mappi~g of land'us'e and land use / land 

éapability relationships. Given the historical nature of 

this land use study, it was' especially important to restrict . ' , 

thé classification' to clearly recognizable land use typesj 

as the interpretation could not rely on field-verification. 

~he reader will, by this point, ..ha"e observed that. 

thfs 'land use classif ication' i8 perhaps more properly 

r·eferred to as a 'land use / land caver' / land tenure 

classification' in that its six catéqories are ~ually 
, 

, ' 

divided between representation of these three parameters: 

Land 'use' technically refers only to cateqories 'Er 

('Tourism and Recreation Land') and 'F' ('Orban and 

Industrial Land'). Categories 'B' , Plantation 

Aqriculture') and 'CI ('Peasant Agriculture') are 
li 1 

distinguished from one another on the bas1s of their tenure, 
, 

r~ther than their use. Categorie~ 'A' ('Grazing and Unused 

Land') and '0 t (' Oneleared and Overgrown Land 1) bath refer 

ta land cover, rather than land use. 

Whi le i t may seem contradictory to include 'unused 

land' in a land 'use t classification, convention allon for 

this slight anomaly, eapecially in lieu of the repeated uae 

'of an unnecessarily cwaberaollle name for the clasaification. 

The inclusion of land tenure ch.racteriatic .. vith!n a land 
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use classification is justified on the following grounds: a 

change from plantation agricultur,e to peasant agriculture ls 

considered to be a land use change in that it repreaents' a 

change, not necessarily in ho" the land ia uaed, but by' 

wl'ioa i t ia uaed. 

This land use classification was deaigned ta document 

significant land use differences for the relatively small 

West Coast Study Area of Barbados. However, there exist in 

that area both 'hidden' and 'complimentary' land uses which 

should be elaborated upon, as the use#of a six character 

legend preeludes their regognition. 
, ' 

( 1) In a very few cases, small roadside bars, 

restaurants and grocery stores may have been misrepresented 
, ' -'\ 

as 'chattel' houses., Sueh small businesses are often 

operated out of bui ldi ngs tha tare identical in size and 

shape to 'chattel' houses, making their accuJ;'ate 
Il 

interpretation from aerial photograp?s impossible .. It 

should be stressed that this misrepresentation ls thought to 

be negligible, in that Most of tb~se busineases are found in 

areas of high housing concentrations, thus the overwhelming 

majority of them would be correctly grouped under headip9 

'F' ('Urban and Industrial Land Use'), rather than under 

heading 'CI ('peasant Agriculture'). 

(2) The interpretation of 'non-native housing' and j7'. 

'guest villas 1 (both Land Use Type 'B'), 'as distinc:.:t from X' 
'native houslng' (Land Use Type ·P'.) i8 another area where " 

the impos8ibi li tx of' field verification present~ a slight 

\ 
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problem. lt ls felt, however, that the writer's knowled9~ 

of the study area enabled accurate" interpretation of these 
, 

classes of housinq based on house and lot size, site, and 

associated infrastructure. Some limited misinterpre~ation. 

surely took place, but it is eonsidered to be neqliqible, 

especially considerinq the extremely conservative 

Interpretation guidelines wh'ich 'were adhered to in thls 

case. 

1 
1 

Figure 4.9 Aerial pbotograph illustrating native and 
non-~tive (above gully). hou.lng , 
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(3) Some shopping complexes built to serve tourist 

areas are used extensively by the native population, while 

tourists obviously use shopping centres which were not built 

specifically to serve them.. The result is that, while most 

shopping cOmplexes are classed as Land Use Type 'F' ('Urban 
,--

and Industrial Land Use'), a few have been labelled 'e' 

('Tourism and Recreation Land Use'). The few that were 

labelled 'E' are those surrounded by, and clearly designed 

primarily to serve, tourist areas. Office build~ngs, 

churche,s and hospitals also serve bath natives and tourists, 

but these are aIl classed as 'P' ('Urban and Indusrtial Land 

Use'), given 'that their primary purpose is to serve the 

native population. 

(4) Land use category 'A' has as its major heading 

'Gràzing and Unused Land'. For the purpose of this work, 

aIl cleared, unused land is considered ta be potential 

rough grazing land. Once again, familiarity with the study 

area supports this interpretation. The high population 

density, extensive livestock ownership, unrestricted access 

to unused land and the lack of: défined grazing areas makes 

the practiçe of the rough grazing of animaIs a ubiquitous 

one throughout the West Coast Study Area. 

(5) Golf courses and playing fields have aIl been 

classified as Land US& Type 'E' ('Tourislll and Recreation 

Land' ). It .hould be borne in mind, however, that rough 

grazing la also practiced in these areas. In most cases, 
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overgrown areas adjacent to golf course fairways or playing 

fields ha ve been c lassif ied as Land Use Type 'A 1 (1 Grazing 

and Unused Land'). 

Figure 4.10 The shopping complex in the lower 
left-hand corner of this aerial 
photoqraph is surrounded by 'guest 
villas' and other tourist facilities. 
It is, therefore, classified, Along with 
its surroundings, as Land Use Type 'E' 
( 1 Tour ism and Recreation Land'). 

-:;;;~...::;;:::;:;::_ ....... ----... ------- .:-
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Thematic Mapping of the West Coast StudY Area 

It was stated at the beginning of this chapter that a 

land use classification can be evaluated in terms of its 

effectiveness in m,eeting a particular requirement. 'l'he 

stated objective of this work ls the study of relatlonships .. 
between land use change and land capability parameters for 

western Barbados. A defense of the classification system 

being applied towards this objective has already been 

presented .', As good as the classification system May be in 

terms of dist-inguishing between land use types for a given 

period, its ultimate faithfulness to the stated objective of 

measur i ng land us e change depends to a large extent on the 

geographic accuracy withwhich it is recorded. Clawson 

(1965, p.13) states that 

there is great value in historical 
comparisons of data relating to 
1 and K but t h i s c a n ~b est b e 
accomplished by comparisons of 
observa t ions taken at two defined 
points in time, each for the same 
area and each so clearly identified 
as to location that no confusion 
will arise. An attempt to record 
past changes in land use, except by 
such clear identification of the 
situation at specified points in 
time, will almost certainly lead to 
confusion. 

A number of factors play key roles in determining the 

degree of difficulty in controlling the spatial accuracy of . 
tbematic mapping. The first factor is tbe relationship 

between the Bize of individual data points and the scale at 

wbich the data ia mapped. For any given mapping scale, a 

/ 
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decrease in data point size results in an increase in the 

difficu1ty of achieving good geographic restitution. This 

complication must be weighed against the potential increase 

in detai land accuracy of comparison that also resu1ts from­

a decrease in data point size. In this work, aIl computer 

mapping ls 'fitted' to the 1:10,000 scale of the topographie 

su rvey 0 f Barbados. The 1: 10,000 topographie sheets thus 

provide a controlled base to which aIl aerial photographs 

and thematic base maps are related. Each square inch (6.45 

cm 2 ) of computer output map consists of 64 data points. 

The actua1 ground area represented by each data point is 

thus 1,008.06 squar..e meters. It is fe1t that this ratiq of 

mapping sca1e to data point size ensures accurate comparison 

of land use and land capability variables by providing a 

high degree of detail, while still ensuringjnear perfect 

restitution. 

A second factor' that influences the likelihood of 

achieving a high level of geographic accuracy i5 the 

relationship between air photo scale and mapping scale. The 

more detailed the aeria1 photography relative to the final 

map, the more like1y i t is that a high degree of geographic 

accuracy will be achieved. 

In this work, four separate sets of aerial 

photographs were used, one set corresponding to each of the 

four study years. The 1950, 1964 and 1972 aerial 

photographs were aIl taken using black and white film in 
\ 

nine inch (22.86 cms) by nine inch format cameras. Lens 

------------------------,----------- - ---------- -------



( 

( 

129 

focal 1ength was identica1 and f1ying heigpt simi1ar, 

resu1ting in comparable air photo sca1es. The 1980 aeria1 

photographs were taken by the author using colour film in a 

70mm format camera. Mission altitudes of between 2,000 feet 

(600 meters) and 5,000 feet (1,500 meters) and tne use of an 

80mm focal 1ength lens produced a range in photo scale from 

1:5,700 to 1:19,OO~. This range resulted primarily from 

weather problems which necessitated the selection of 

different altitudes. It should be noted, however, that the 
1 

vast majority (>80 percent) of the 1980 photography ranges 

in sca1e from 1:5,000 to 1:10,000. 
\ 

. .' 

The slightly different sca1es, formats, film types 

and angles of view (tilt) of the photographs were 

insignificant in terms of their effect on the geographic 

accuracy of the rec~rding of the land use data. This was 

ensured through the use of a Zoom Transfer Scope, an optical 
, 

instrument which facilitates, within 'certain limits, the 

geographic restitution of inf~rmation represented on 

di s.torted images. Anamorphic correction is achieved through 

the use of optics which stretch, tilt and rotate the aerial 

photograph relative to the bas~ map. In this case the 

variations in scale, tilt and format did' not eyen approach 

the limits of the instrument, despite the relatively high 

detai1 and geographic accuracy required in this work. 
--:1 

Using the Zoom Transfer Scope, the photographs were 
J ~ 

projected direct1y onto the 1:10,000 topographie sheets. 
o 

Once a perfectly aligned overlay had been achieved, the land 
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use interpretation--~as performed on a piece of translucent 

drafting paper, which was itse1f registered with the 

topographie map. The graph paper was sub'-divided into 96 

data points a10ng the X axis and 80 data points a10ng the y 

axis. This rectangular format was necessary in arder to 

comply with the data entry restrictions of the computer. 

The shape of the map was defined by 1eaving b1ank the data 

points for which there was no information. The same 

procedure was used for the computer mapplng of land 

capability and site variables, the ooly difference being 

that thematic maps, rather th an aerial photographs were used 

as sources of informatlon. 

_ The method of geographic restltution described abov~ 

ensured that a specifie geographic location was_always 

assigned the same set of coordlnates, and, concomltaotly 

t h a ,t bot h in ter - p e rio d 00 m par i son s 0 fla n cl use, a 0 d 

comparisons of land use with land capabllity and slte 
ov 

variables, were meaningful. 

,Each' data point was entered into the computer 

manually, using a video display terminal upon WhlCh the 

editing of the data base was possible. 
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CBAPTER FIVE: LAND USE CHANGE (1950-64-72-80) 

Mapping and Measuring Land Use Change 

• , .. ~I ' 

The Computer Program: 

The study of chang ing land use over a three decade 

period and its relationship to land capabil~ty necessarily 

involves consideration of numerous interrelated variables. 

Bot h l and c a ~ a b i 1 i t yan dIa n d u ~~ s t u die s are 
[Ju 

multi-pararnetric . ... 
~n na<..ure, the number of variables 

considered being a function of the nature and scope of the 

research. 

In attempting to decide upqn a system of comparing 

land capability and land use variables, a number of methods 

were considered. These included: (1) overlays, (2) manual 

comparison and redrawing of maps using grid referenc,es to 

generate 'composite' data sets, and (3) computer data set 

comparison. The former two options were rejected in favour 

of . ~'. computer data set comparison due to the following 

advantages inherent in the computer system. (1) The ability 

to s tor e, retr ieve and compare bath terrain factor and land 

use data sets, allowing the researcher to examine many more 

combinations of variables than would be practical had manual 

methods been used. (2) The abi1ity to compare highly 

spec if i c poi n'ts representing small areas, thereby proViding/ 

bet ter spatial resolution than would be possible wi th manua+ 

techniques. An important factor in this regard 15 tqe 

______________ ~_L 
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facility of the computer to assign c1early defined 
'\ .... \ ' 

( un amb iguous), geographically specifie syrnbols to each point 

of comp ar i son. This would simp1y not be practical .at the 

sca1e emp10yed if the researcher had to rely on manual 

compar i son. (3) The abi ~ i ty te compare specifie areas or 

variables while ignoring others. (4) The provision of 

accurate statistics on the percentage change or absolute 

ar<ea of change in land use or land use 1 terrain factor 

relationships. (5) The facility to generalize 

classif ications in cases where the difference between two 
1 
1 

land use types or terrain factors i5 insufficiently 

significant for them to be independently represented. Very 

of t en th i s problem does not become apparent until after the 

da ta ar e eompared, by which time it would be extremely time 

consuming to redefine the data classes using any method 

other than computer editing. (6) The ability to handle 
\. 

large amounts of data that would swamp conventional data set 

comparison procedures. 

Having deeided on the use of computer comparison, it 
,... \ 

was neeessary to wr i te a program that would 'overlay' any 
t 

one data set on another and provide statistics for the two 

original data sets, as well as t~e • composite' data set. 

·The Fortran program written for this application 

recogni zes si x possible charaeters in Data Set One -' A' , 

'B r, , C', 1 0 ','E', and ' F' • 
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Table 5.1: Ch~racter Generation Matrix 

Character ln Data Set Two 

A B C 0 E F 

A A B C 0 E F 
c: ~ 
..-4 c: B G H 

0 
l J K L 

... 
C M N 0 P 0 R (!I~ ... ~ 

ocn 0 S T U V N X 
tU 

/) s.. t!l 
E Y Z l 2 3 cu ... • 

.t: t!l 
C)Q F 4 5 6 7 8 9 

The same six characters are used in Data Set 'l'wo. The 

compu ter s imply compares each co-ordinate as defined by the 

data entry format <described in Chapter Four) in the first 

set with its counterpart in the second set. A thirty-six 

character composite data set is then generated, with each 

output character rep;:esenting a specifie combination of 

letters from the first and secônd data sets. The composite 

da ta set a common structure according to the listing given 

i~ the matrix (Table 5.1). 

The characters 'A' to 'F' can be a~signed to any 

variable by simple redefinition of the legend ta suit the 

subject of the thematic map being prepared. The leqends 

used in the mapping of sail association, sail depth, terrain 

slope, rainfall and proximity to the ocean, are aIl listed 
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under the appropr1ate headings in Chapter Three. The land 

use legend empIoyed for aIl. four years of observation is 
1 

listed in Chapter Four. 

The statistics produced using the computer system 

described abave are analysed in the following section. 

J' 

,', 

1 

l 
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Analysis of Land Use Change: 1950-64-72-80 

Land us esta tistics for the West Coast Study Area for 
1 

each of the four years of analysis are presented in Taplè 

5.2 Figure 5.1. 

Table 5.2 

Land Use Type 

Gra%inqlUnused Land 

Plantation Aqrie. 

Peasant Aqrie. 

Uncleared/Overgrown 

TOUL laa/Recreation 
/ 

Urban/Induatrial 

TOTAL: 

Land use atatistlcs 
(Percen~ of total area) 

1950 1964 1972 

3f ·30 21.16 36.26 

37.75 .42'.12 28.09 

15.97 18.20 9.83 

'.88 9.99: 9.11 

1,.87 3.70 6.39 
, 

3.23 4.83 10.32 

100.00 100.00 100.00 

1980 

34.88 

25.03 

9.19 

8.90 

6.61 

13.39 

100.00 

The nature and extent of detailed changes in land use 

ar e examined in the following paqès under three sub-headinqs 

- (1) analysis of change relative to other study years, (2) 

analysis of 'change relative to other land use types, and <) 

analysis of change relative ta physical parameters. The, 

chapter concludes with the testing of the hypotheses 

presented in Chapter Three, in the order Ha which they were 

originally formulated. 



( 

1 

1, 

136 

CHANGE IN LAND USE TYPE A - GRAZ,ING AND UNUSED LAND, 

Change Relative to Othe~ Study Years 

A surprising statistic, give,n othe land scarcities 

that exist in Barbados, is that more than one third of aIl 

cleared land in the West Coast Study Area was in the 

, Gra z i ng and Unused' category in 1950 (see Table 5.2). The 
, 

area la significant1y reduced in 1964, only to rebound to an 

even higher 1eve1 by 1972. of the 1,297 hèctares of this 
, 

land us e type tha t exi sted in 1950, a mere 616 hectares 

(47.53%) remalned as 'Grazinq and Unused Land' in 1964. 

This ia t;he lowest retention value recorded for Any of the 

six land use types throughout afty of the three change 

periods <1950-64, 1964-72, 1972-80).' \ 

l t mus t be remembered that Land Use Type 'A' inc1udes 

!!li cleared, 'unused' land~: including land in fallow, 

rough grazinq land t and pasture. It will be demonstrated in 

a later section that land in fallow comprise<) a substantial 

~orti9,n of the • unused " land in the West Coast Study Area 

durinq a,ll four study years, and that it WAS the moving of 

land into and out of fallow that causee! the majority of the 

fluctuations in the amount of Land OSé Type 'A' ('Grazing 

and Onused Land') dur log the three study per iods. 

, , 
f 
i 
1 
} 
1 .. 
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Fl\Jurt! 5.1 Land use chdn'le ln the Ww,t 
Coaat Study Ar~d (1950-1980) 

50 

Ils 
QI 

"" 40 0< 
.... .r--_.. Grazing/Unused (,) 
(J .... 30 0 

E-o 

.... Plantatlal Pqrl.CUltum (B) 
0 20 
.... 
C! 
QI 
t) 

"" .f 
10 llrban/I.ncIustr1.al (FI 

_-..... ----:::::_::::::::~ Peasant AqrlCUltw:e (c) 

0 
~------~~~--

Ulclea:nld/OVerqn:w'l (0) 
Toor~(E) 

1950 1964 1972 1980 

YBAR 

Table 5.3 Change. tram 'Grazing and 
Unuaed. Land' (1950-1980) 

LA1ID USE 
CHAIG. IMTOI 1950-1964 1964-1972 1972-1980 

lA --> A) 616.43 605.04 1,15(\,50 
Uncbanqed (47.531 (13.41 ) (81.46) 

(A --> BI 399.59 39.72 89.21 
Plantat.ion 
Agr1 cul t ure 00.81) (4.82 ) (6,321 

lA --> Cl 95.36 10.69 15.93' 
P .... ot 
Agriculture (7.351 <l.10) U.13) 

(A --> Dl 126.61 66.13 18.3~ 
Ullcl_r.s/ 
avergravn (9.76) (8.02 ) (l.30) 

lA --> .1 19.76 36.59 60.99 
'fouri-.l 
Reer_tion Cl.52' (4.44) Col. 32' 

CA -> F) 19.21 66.03 77.42 
Urba'" 
Inclutr la1 tl.021 (I.Ol> U .... ) 

'total Becta" .. 1,296.97 '24.1' 1,412.31 
'total "l'cent (100.001 <100.00) , (100.00' 

, 

rivur" 10 s-natlanu repr ... t pu-=-nt of total cbuge 

137 
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Change Relative to Other Land Use Types 

IGrazin9 \and Unused Land' vs. 'Plantation Ag~iculture' 

Nearly a th'ird of the 'Grazinq and Unused Land' that 

existed in 1950 vas being farmed under the plantation system 

by the year 1964. This ls the largest percentaqe shif-t from 

on e land use type to another for any of the thirty possible 

land use change combinations and It:hree change periods 

studied in this work. 

At fi rst glance, the land use shift from 'Grazing and 

Un u s ed Land' to f Plantation Aqricul ture' seems so extreme as 
/ 

to be a s ta tistical error. Upon closer review, however, i t 

becomes evident that the data are accurate and reflect a 

direct response, to the international suqar market. 

Examination of the fourteen sub-unit.s individually provides 

more detail con,cerninq the relationship between sugar export 

stat.ist.ics and this type of land use 'change'. 

Twei ve of the fourteen sub-un~tB displayed reductions 

in the amount of 'Grazi,ng and Onused Land' within their 

bou ndar i es between 1950 and 1964. Only t.he Prospect ('13) 
, 

and Sandy Lane ('11) eub-units showed increases. Of the 

twelve sub-units that showed decreases of 'Grazing and 

Unuse,d Land', five exhibited unusually qreat. deelines, while 

the remainJ,.ng 'seven chanqed at. rates close t.o the average. 

It 18 lnterestinq to note tbat of the live sub-units 

where Land Use Typa 'A 1 declinèd drastiéally batween 1950 

and 1964, four vere in the top posit.,ions in terms of. the 
/' 
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percentage of land devoted to plantation agriculture in 

1964. This relationship is illustrated in Table 5.4. It 

can be seen that the sub-units showing the greatest decline 

in Land Use Type 'A' ('Grazing and Unused Land') between 

1950 and 1964 vere those where plantation agriculture 

predominated in 1964. 'l'his is an indièation that a large 

part of the land uSe 'change' from 'Grazing and Unused Land' 

,ta' Plantation Agriculture' vas induced by the removal of 

land from fallow for the growing of sugar. Such changes are 

readily reversible and should not be interpreted as 

permanent land use change trends. 

The massive shift from 'Grazing and Unused Land' to 

'Plantation Agriculture' that occurred between 1950 and 1964 

was completely reversed between 1964 and 1972. Fully 30.44 

percent (499 hectares) of the plantation land that vas being 

farmed in 1964 vent out of aq"ricu1tural production in 1972 

and reverted to the 'Grazing and Unused' category. This 

trend continued between 1972 and 1980 vith the change of a 

further 182 hectares of land from plantation agricultural 

production back into 'Grazing and Unused Land'. 

The relationship between 'Grazing and Unused Land' 

and 'Plantation Agriculture' is illustrated for three 

sub-units in Pigures 5.2, 5.3 and 5.4. 

It la safe to assume from the statistics and graphs 

presented in this aection that the movement of land ioto and 

out of the 1 Grazing and unused' cateqory ia induced by the 

economics of the world suçar market. This relationship is 
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examined in more detail in the section entitled/'Change in 

Land Use Type 'B': 'Plantation Agriculture'". 

7~.O 

60 0 
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L950 

'igue. S.) 

1950 

'GraaLn., 1 Unuaed Land' and 
'PlantaUon Agr .culture' ln 
the Si. Ken's ('011 5ub-unit 
11950-19801. Percent area coveraqe. 

L964 

YEAR 
1972 1980 

'Grad nq 1 Unua..s lAnd' and 
'PlantatLon A9rlcuLtur~' ln 
the Eaatry 1.041 sub-unlt 
(19~0-19801 • Ptrcent are. Ct>veraqe. 

Plantaucn AgrIculture 

GI:~t.Inl 

1964 1972 1980 
)'EAR 

, 
" 
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Table 5.4 

'~razlnq 1 unused I:,4nd' and 
'Plantation Aqrlculture' ln 
the Prospect (.Oll ) eub-unit 
(195C1-1980 ,. Percent ant. ccveraqs. 

GrM.~ 

PlantAt1O'l Aqncultuœ 

1964 1972 1980 

YEAR 

'Graz1ng / Unuaed Land' vs. 
'Plantation Agriculture' 
(1950-1964 ) 

Percent Decr.... in Percent Area Coverage 
sua-ONIT Grazing/Unuaed Land Plantation Agrlculture 

---- 1950-1964 ---- -------- 1964 --------

Dl 75.39 .. 67,30 .. 

02 JO.54 16.34 

03 56.05 .. 30.14 

04 67.14 .. 61. 42 .. 

05 28.34 27.06 
c-

06 '33.11 24.7& 

07 31.92 48.89 

08 53.63 .. Sl.U .. 

09 44.28 • 55.54 .. 

10 21.99 50.76 

11 0.00 38.59 

12 - 23.61 11.39 

13 0.00 32.16 

14 10.97 '" .29 .. 

• bt.riska iodicate top Uv. position. in c:ateqory. 

f 
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'Grazing and Unused Land' vs. 'Peasant Agriculture' 

In contrast to the 400 hectares of 'Grazing and 

Unused Land' that was put into 'Plantation Agriculture' 
t.'k 

between 1950 and 1964, a mere 95 hectares of this land use 

type passed into 'Peasant Agriculture' during the sarne 

period. Even wh en expres s ed as a percentage, ~~he change 
) 

toward agriculture from 'Grazing and Unused Land' is less 

significant for peasant farms than for plantations. Of the 

1,640 hectares of plantation land being farmed in 1964, 400 

hectares (24.39%) came from 'Grazing andUnused Land' in 

1950. In contrast, only 95 of 709 hectares (13.40%) of the 

peasant land being farmed in 1964 was unused in 195"0. This 

difference suggests that the major concern of peasant 

agriculture 15 with cash and subsistence crops, rather than 

sugar cane, and that of those peasant plots that do grow 

sugar, fewer are fallowed in response to external pressures. 

Very little 'Grazing and Unused Land' was put into 

peasant agricultural production between 1964 and 1972. Just 

under Il hectares were so converted. This represents a drop 

of àlmost 90% in the rate of conversion of 'Grazing and 

Unused Land' ta 'Peasant Agriculture' when compared with the 

prev ious t irne per iod. Between 1972 and 1980, this t;gure 

stabi1ized at about 16 hectares. 

The rate of change of 'Grazing and Unused Land' to 

'Peasant Agriculture' followed exactly the sarne trend 

throughout the three study periods as did conversions to 

'Plantation Agriculture'. The absolute magnitude of the 

J 

i __________________________________________ } _______ L 
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shifts was smaller due to the smaller land area devoted to 

'peasant Agriculture' than to 'plantatio,n Agriculture'. The 

percentage shifts were also somewhat less pronounced due to 
r 

greater crop diversity and less f1exibi1ity to respond to 

external pressures. 

'1l 'Grazing / Unused Land' vs. 'Uncleared / Overgrown Land' 
• 

Approximately ten percent of the 'Grazing and Unused 

La nd' ,that existed in 1950 was overgrown in 1964. A further 

eight percent changed from 'Grazing and Unused Land' to 

'Uncleared and Overgrown Land' in the second study periode 

The least significant shift from Land Use Type 'A' ta Land 

U soe Type 'D 'G took pl ac e pet ween 1972 1 and 1980. ln those 

eight years, only 1.3 percent of the 'Grazing and Unused 

Land' in the West Coast Study Area was allowed to become 

avergrown. It appear s tha t the demands of grazing have 

remained relativ~ly constant throughaut the study periad and 

that very little land has been a110wed to revert ta scrub. 

'Grazing / Unused Land' vs. 'Tourism / Recreation Land' 

Between 1950 and 1980, 118 hectares of 'Grazing and 
-

Unused Land' were developed for tourism or recreation 

purposes. 20 hectares were developed between 1950 and 1964, 

a.. further 37 between 1964 and 1972, and the final 61 

hectares changed land use type in this way between 1972 and 

1980. 

.. 



144 

i 
, ( 

These figures are consistent witM both t.Me trend 

towards tne estab11shment of more 'Tourlsm and Recreatlon , 

Land' , and the emphasl.s placed on the conversion of 'Graung 

and Unused Land' for this purpose, especially in ,the third 

study period. 

'Grazing and' Unused Land' vs. 'Urban / Industrial Land' 

A similar trend is observed wlth the C'onverSl.on of 

'Grazing and Unused Land' fo!:' :.n;bnl": a~d l.:1dust:rlal 

applications. A tata! of 182 neceares were cc~~er~ed from 
;0 

Land Use Type 'A' to Land '~'se Type 'F' oetween ':950 and 

1980. Of these, 39 hectares were develaped between 1950 and 

196\4, a further 66 betw~en 1964 and 1972, and t:he fl~al 77 
\ 

( between 1972 and 1980. 

As with 'Tourlsm and Recreatlan .:..and', the f::.gures 

for conver s ion of 'Gra zi ng and Unused Land' t.o' \.:'r::;an ! 

Indus tri a 1 Land' are conslste:1t '0111 tn bath the ~renè to .... ards 

the establishment of urban and lndustrlal areas, as ,,:e':l as 

the emphas l. s placed on the protectlon or agrlcul tura': ateas 

by using 'Grazing and Unused Land' for thlS purpose. 

- /, 

( 

------------------------------------------------------------------------------
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Change Relative to Physlcal Parameters 

'Grazing anè ~nused Land' vs Prox~mlty to the Coast 

The procedure for estao:'ishlng proxlmity zones has 

already been ::hscussed, i~ Sectlc~ Three. I~ was shown that 

prOXlm.:t::·· zc::es At B a::~ C eac:-: e::compassed 20 pe!'ce:1~ of 

the to:.a: area, v/hl:e ::or:es c and F accc:.l:'lted fer :'5 percent. 

only thes-e 

bet~ee~ :950 a:d :9Sa, 17.05 perce::':. 'ZL '.:.!"le 'Graz.lng a::d. 

lS ),.Je~y ~:ose ~o t!'":e 2J t:'erce!1t fl.g.J.re tnat ;,;o~ld !:Je 

expected there ~as no relaticnsnlp cetween thlS land ~se 

type and coas:'a1 proxire.:ty. In the 0.5 to 1.0 ~ilometer' 

swat:' 'p:::-Oy.lml'::.y zone 8), the flgure is nea::l}' steady at 25 

perce:1t _~~ ea~h year of' analysls - 1950 <25.48%), 1964 

.(24.08% 1972 (24.92%) and :98Q :24.26%). ~reater 

fl:.lct:.lat.:..ons are observed ;.n the :'.0 t.o 1.5 k.llometer strlç 

<prOXlm ... -=.y zone C) 1 ~owever. On average 23 lJercent of t.he 

'Grazi!1g. and 7Jn'..lseè Land' 15 fo:.;nd in this area. The same 

COOslste::t relatlonshlp occurs l!'l prCXlmlty zone :J 11.5 -

2.0 ;olorr:eter dlstance from the coast), where appraxlmate::l 

20 percent of the '~razln9 and Jnused Land' 15 located ln 

each st.;dy perlod - 1950 (21.39%), 1964 (21.12%),1972 

!l8 • 90% ) , and l 98 0 (2 0 • 6 a % ) • Onl::,.' ln the :inal prOX1!1'.lty 
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bands 15 there any maJor d15crepancy between the expec-:ed 

occurrence of • Grazing and Unused Land' and the actual 

oc cur ren ce. Twenty percent of the actual land area lies 

within these zones. However the percent of land ln Type 'A' 

land use ia signi:icantly below this expected value - 19,50 

(14.18%), 1964 (12.45%), 1972 (14.68%), and 1980 (19.14%). 

1:1 summary l t can be seen that sllghtly more 'Graz.:ng 

and Unused Land' 15 found ln the central strlp (0.5 - 2.0 

kilometers) than along t.he coast or alcng the East. slde of 

the study area. The fact that less tnan 20 percent of the 

un u s ed 1 and lS fou ne: alonq the coast is likely explained oy 

the prem;.um placed on thI5 land for development. The reason 

for the oelow average f1g~lre 1:1 prOXlm1ty 'Zones E and F 15 

du e ta tne fa:::t that these zones, oeing ln a nlgher rainfall 

area and hav.lng the most productIve 50i15, are the m05t 

agrlcult.~rally developed. The central strlp, where t..!1e 

hlg!1est ;:;ercentage of IGraZl:lg and Unl.1sed La!"ld' 1S fO!:lnd, is 

a region of coth relatively poor 50115 {l~cluding t.~e 

extreme:y unproductlve Red Sand Assoclatlon) and :ow 

ral!:fall. 

,J 
--------------------------------------------------------------------------------------~ 
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'Graz~ng and Unused Land' vs. Rainfa11 

The areas of minimum rainfall <40 - 50 lns., 102 -

127 cms.) with a very marked dry season constitute 

approximately 19 percent of the total area of the West Coast 

Study Area. It can be predicted .. given the re1ationship 

between rainfall, duration of the dry season, and sugar cane 

ylelds, and the fact that irrigation is aIl but unknown in 

western Barbados, that slgnlficantly more than 19 percent of 
. 

the 'Grazing and Unused Land' will be found in this low 

rainfall category. In fact, an average of a1most 25 percent 

of the 1 Grazing and Onused Land 1 in the West Coast Study 

- Area 15 found ln the driest rainfal1 ciass. 

6.33 percent of the land ln the West Coast Study Area 

falls into the second lowest rainfall category (40 - 50 

inches 1 102 - 127 cms, with a marked dry season). The 

figures for 'Grazing and Unused Land' show a somewhat higher 

percentage ln thlS ralnfall class. averagl'nq 7.15 percent 

for the four study years. 

An lncrease of ten inches of rainfall per year 

::-esults ln s1gnificantly less agrlcultural restriction, as 

evidenced by the relative signiflcance of Land Use Type 'A' 

ln rainfal1 zone 'e' <50 - 60 inches 1 127 - 152 cms of rain 

annually. Signlficantly more than half of the land 1n the 

"est Coast Study Area (55.66%) falle into this rainfall 

zone, yet less than hal! of the unused land {48.96%> i5 in 

areas with ~his rainfall regime. 

1 
1 

, 

t ---------------_.------
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The remaining 19.23 percent of the West Coast Study 

Area receives between 60 and 70 inches <152 - 178 cms) of 

rain per year with or without a marked dry season. On 

average, the exact same percentage (19.23%) of 'Grazing and 

Unused Land' is found in this rainfall category for the four 

study years. 

'Grazing and Unused Land~ vs. Slope 

Table 5.5 i11ustrates the relationship between the 

location of 'Grazing and Unused Land' and degree of terrain 

slop~ for the West Coast Study Area. 

l t i s appa r en't f rom Tabl eS. 5 that a relationship 

exists b,etwèen 'Grazing and Unused Land' and terrain slope. 

On a ver age, bet ween 1950 and 1980, only 64 r:>ercent of Land 

Use Type 'At was on land with slopes of ten degrees or less. 

This compares with 74.35 percent for aIl land uses combined 

during the sarne periode 36 percent of the 'Grazing and 

Unused Land' in the West Coast Study Area was found on 

slopes in excess of ten degrees. This cornpares,with less 

than 26 percent for aIL land uses combined. 

, _. 
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Pigure 5.5 'Crazinq And Unuaed Land', Averaqe percent 
occurrence by alope cateqory <1950-19801 

Cl 
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Table 5.5 'Grazing and unus~ Land' va. flope 

Slop. Claas Percent Ar .. Percent Occurrence ln 
(Degrees) Occupancé in the EAch' SloP. CAtegory 

Meat Coast Study 11950 - 1980 averAge) 
Ar .... 

o - 2 4.57 / 1.8. 1 
2 - 5 20.60 74.35 21.16 64.00 

5 - 10 49.18 ,,1. 01 

10 - 20 18.09 24.89 

20 - 30 5.64 26.00 8.86 36.00 

>30 1.72 2.2.' 1 

\ 
- - -~ - , , 

TOTAL: 100.00 100,00 
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'Grazing and Unused Land' vs. Soil Depth 

"As with the other physical parameters revieweà 50 

far, there are no surprises when the re1ationships between 

sOil depth and 'Grazing and Unused Land' are examined. 

61.27 percent of the West COIlSt Study Area 19 covered 

in );oi1s of normal depth. On average, between 1950 and 

1980, only 50.23 percent of the 'Grazing and Unused Land' in 

western Barb~dos was on soi1s of normal depth. 

21.15 percent of the land in the study a'..rea has 

shalloW' soils. Th~s figure corresp<:>nds rlmost perfectly 

with the percentage of 'Grazing and Unused Land' found on 

sh~lloW' soUs: 1950 - 20.51%, 1964 - 21.15', 1972 - 20.35%, 

and 1980 - 20.70%. 

On1y 17.58 percent of the West Coast Study Area has 

very sha110w soils, whereas 29.09 percent (average 

1950 ... 1980) of land in the 'Grazing and Unused' cate<}ory 

occurs on this soil depth c1ass. 

'Grazinq and Unused Land' vs. Soil Tyee 

The relationship between the presence of Land Use 

Type 'A' and soil type appears to be very weak. 

14.29 percent of the West Coast Study Area is covered 

by soils of the Black Association. On average, 19~08 

percent of the ,'Grazing and Unused Land' in western Bar~ados 

is found on these Black 90i1s. Thi9 average figure is 

somewha t mi s 1 eadi ng, however, as the actuaI' value ranges 

from a low of 13.48 percent in 1950 to a high of 22.55 
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percent in 1972. The fallowing of large tracts of land for 

periods of more than a year has probably contributed to 

theae fluctaations. 

About three quartera 05.49%' of the West Coast Study 

Area is covered by soi1s of the Grey-Brown Association. The 

percentage of Land Use Type 'A' that was present on this 

soil type between 1950 and 1980 vas very close to this 

figure, and remained 50 for a11 four study years. In 1950, .' 

72.10 percent of the 'Grazing and unused Land' in the West 

Coast Study Area was on Grey-Brown so,ils. This figure 

remained essentia11y unchanged in 1964, at 72.47 percent. A 

slight drop to 69.22 percent in 1972 vas followed by a 

rebound to 73.62 percent in 1980. 

The." soils of the Red Sand Associatio~ cover 7.67 , 

percent of the West Coast Study Area. Not surprising1y, 

theae extremely unproductive soi1s accounted for 12.61 

percent of the 'Grazing and Unused Land' in 1950. This 

figure' then declines significantly to a mere 3.12 percent in 

,1964. The fact that an averaqe of only 4.33 percent 'Of the 

'Grazing and unused Land' was found on the Red Sands durinq 

the f ina1 three s'tudy years indicates that some other 

(non-agricultural) develop~ent may have taken place on these 

unproductive soi1s. 

The soi1s of the Coastal Association make up only 

2.55 percent of' the West Coast Study Ares. They make up a 

similar percentsqe of the 'Grazing and Unused Land', 

averaging 2.67 percent between 1950 and 1980. 
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l' CHANGE IN LAND use TYPE B - PLANTATION"'AGRICULTURE 

Change Relative to Other Study Years 

The amount of land in aqricultural production under 

the plantation system was found to vary q~Jte drastically" 

from one study year to another. This is attributable mainly 

to the practice of fa110wing large trac~s of plantation 

la nd, thus convertinq them temporar i ly to Land Use Type 'A t , 

'Grazinq and Unused Land'. This' phenomenon vas documented 

in the pr ev iou s section t and is graphically represented in 

Figures 5.2, 5.3 and 5.4. 

Not mentioned in the earlier analysis, however, was 

the possible motivation for fallowing such larqe percentages 

of the plantation land in western Barbados. The reason 

beoomes immediately apparent when the sugar export 

statistics for the period are compared. with the amount of 

plantation land in production. As indicated in the 

iiscussion of the results of the air photo interpretation, 

i t s eems cl ear that variations in the total volume of sugar 

, expor,ts ware determined not by variations' in the per hectare 

product i v i ty 0 f plantations, but rather by the intentional 

falfowinq of parts of the plantation in response to 

fluctuations of the warld sugar market. 

Analysis of other chanqes in plantation agriculture 

is presented in the followinq sections. 
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This change i5 primarily a function of the fallowing 

of large tracts of plantation land in response to 

international sugar market fluctuations, and has been 

analysed in previous sections. 

'Plantation Agriculture' vs. 'Peasant Agriculture' 

This type of land use change is reviewed in detail in 

the section on changes in 'Pe&sant Agriculture'. 

, 
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'Plantation Agriculture' vs. 'Unc1eared 1 Overgrown Land' 

No signif~cant areas of 'plantatlon Agriculture' were 

'allowed to become overgrown in any of the three Jtudy 
1 

periods. The 1.01 percent (1950 - 1964), 1.21 percent <1964 

- 1972), and 0.03 percent (1972 - 1980) of 'Plantation 

Agrlculture' that are represented in the statistics as 
having become overgrown are considered to be insigniEicant. 

'Plantation Agriculture' vs. 'Tourism and Recreation Land' 

A total of 80.54 hectares of 'Plantation Agriculture' 

Illas developed for tourlsm and recreation uses between 1950 

and 1980.' 29 percent of this deve10pment took place between 

1950 and 1964, 67 percent occurred between 1964 and 1972, 

and a mere four percent was deve10ped in the final (1972 -

1980) study period. This pre1iminary finding indicates that 

government involvement in the protection of agriçultural 

land, which began in the ear1y 1970'5 was extremely 

effective in curtai1ing this unwanted type of deve1opment. 

----------------------------------------------------------------------------
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'Plantation Agriculture' vs. 'Urban / IndustrIal Land' 

A total of 56.25 hectares of plantation land was 

developed for urban and industrial purposes between 1950 and 

1980. Urban i zation for non-tour ism / recreational purposes 

accounted for approximately 40 percent of the total 

deve10pment of 'PlantatIon Agriculture' over the thirty year 

period between 1950 and 1980. The higher percentage shift 

" to 'Tour i sm and Recreation Land f (approximate1y 60 percent) 

18 largely accounted for by a single deve10pment - the 

eighteen hole golf course in the sandy Lane and Sunset Crest 

sub-units. 

Of the 56.25 hectares of plantation land thatwere 
" 

developed for urban / industria1 purposes between 1950 and 

1980, Il.29 hectares (20.07%) were developed between 1950 

and 1964, 29.54 hectares (52.52%) were urbanized in the 

second study period, and 15.42 hectares (27.41%) were 

changed from ~plantation Agriculture' to 'urban- / Industria1 

Land' between 1972 and 1980. 

Th i s pattern of acce1erated then diminished change is 

similar to that identified in the °shift of plantation land 

into tourism and recreation use. Over half the development 

took place between 1964 and 1972, and deve10pment was 

reduced 5 i gni f i can t l Y between the second and third study 

periods. 
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Change Relative to Physical Parameters 

'Plantat~on Agriculture' vs. Proximity to the Coast 

The extensive road network and lack of industrialized 

urban areas on Barbados' west coast rnakes a relationship 

between 'Plantation Agriculture' and proximity te any 

variable highly unlikely. The only anticipated relationship 

between 'Plantation Agriculture 1 and coastal proximity is a 

secondary one, based on the fact that the better 

agricultural soils and rainfall areas are furthest inland. 

Furthermore, competition from other land use types that 

place a premium on coastal proxirnityare likely ta force 

'Plantation Agriculture' away from the coast. 

These patterns are observed in the 'Plantation 

Agriculture' vs. ocean proxirnity statlstics. Instead of the 

20 percent occurrence of 'Plantation Agriculture' that is to 

be expected in t'erms of area equivalence in the first 

proximity zone (0.5 - 1.0 kilometer from the coast), the 

figure is a mere 5.33 percent on average for the stud,y 

period. The figures for each 'study year taken separately , 

are more informative, however. They illustrate the fact 

that 'Plantation Agriculture' nas been pushed out,o,f the 

ccoastal zone. This i5 especially evident for the period ,. 

1950 - 1972, as represented by Figure 5.7. The b~ilding of 

the Sandy Lane Golf CotIrse on plan~ation land during the 

first study period, combined with its expansion during the 



( 

( 

'"" 

( 

157 

1964" - 1972 study period, must have been a major con~ributor 

to this shift. 

Significant1y more 'Plantation Agriculture' is found 

at a di"stance in e~es'S. of two kilometers from the coast 

than wou1d- be the case should no re1ationship exist be~ween 
, 

location and the presence of this land use type. Instead of 

the expect ed 20 percent, an average of 31.04 percent of the 

'Plantation Agriculture' in the West'Coast Study Area is 

10cated more than 2.0 kilometers from the coast. This 

relationship is of no significance, however, beca'Use it 1s 

the presence of better soils and higher rainfall inland, 

rather than proximity factors, W,~iCh account for the higher 

percentages. 

Figure 5.7 Percentage of 'Plantation Agriculture' 
occurring less th an 0.5 kilometers from the 
coast <1950-1980) 

1950 1964 1972 
YEAR 

.' 

. . , 
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~'Plantation Agrlculture' vs. Rainfall 
; 

Sugar plantatIon agrIculture requîres abundant 

water. On the west coast of Barbados, where IrrIgatIon 15 

aIl but non-existent, the high raInfall areas are best 

suLted to the growlng of sugar. 

evident from the s'Catl.stIcs presented ln Table 5.6, w!1ich 

shows that, on average, on~y 17.47 percent of the plantat10n 

land in the West Coast Study 'Area 15 found Hl the drlest 

raLnfall zone (40 ... 50 inches). Th i s ' f 19ure 15 c1early 

ma r kedly ,below the 25 percent fIgure Wh1c:h wou1d oe expected 

in terms of proportional correspondence. 

The moderately wet regions (50 60' inches average 

'annual rainfa'll) make up 55.06 percent of the West Coast 

'Study Area. T hi s figure compares wi th an average of 54.93' 

for the percentage of the area o.f plantation crop land 

located in this rainfall zone between 1950 and 1980. 

\ 

'- ' 
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Table 5.6 

Ralnfall Zone 
(Mean Annua1 
Total) 

, 

( 40 - 50 inches 
102 - 127 cros 

.. 

50 - 60 inches 
127 r- 152 cms 

60 - 70 inches 
152 - 178 cros 

( 
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Percent area of 'Plantation Agriculture', 
according to rainfal1 zone (1950-1980) 

Area of Ralnfall Percentage 
Zone as a of Total Area 
Percentage of of Plantatlon 
Total study Area. Agriculture 

Occurr lng in 
the Ra infa11 
Zone 

1950 - 28.04 
25.11 1964 - 21. 58 

1972 - Il. 03 
1980 - 9.25 

Average: 17.47 

1950 - 49.68 
55.66 '1964 - 54.32 

1972 - 55.39 
1980 - 60.31 

1 

, 

Average: 54.93 

1950 - 22.28 
19.23 1964 - 24.10 

1972 - 33.58 
1980 - 30.45 

Average: 27.60 

1 
1 

.' 
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19.23 percent of the West Coast Study Area fa::"ls loto 

the high ra1nfa11 catego=y (60 - 7'0 inches average annual 

rain,fall). A disproportJ.onately hlgh 27.60 percent of the 

'Plantat.lon AgrIculture' ln the West Coast Study Area was 

loca ted in these high rainfall areas, between 1950 and 1980. 

These figures clear1y show a posItive relationship 

between 'P1antar;lqn AgrIculture' and high rainfa11. < perhaps 

even more Inter'estlng, however, is the fact that this 
--, 

relatlonsh1p has bec orne considerab1y more pronounced over 

the past thirty years. When we look beyond the- average 

statistics, and review the re1atlonship between average , 

annuai rainfa11 and 'Plantation Agriculture' for the four 

study years separate1y, we observe the following trend. In 

1950, over 28 percent of the 'Plantation Agriculture' in the 

West Coast Study Area was 10cated on land in the lowest 

rainfall zone (40 - 50 ins.). This figure had dropped to a 

mere 9.25 percent by 1980, a decrease that was paralleled by 

an increase in the percentage of plantation land occurring 

in the highest rainfal1 zone from approximate1y 22 percent 

in 1950 'to over 30 percent in 1980. The moderate rainfa11 

zone, which receives between 50 and 60 inches of 

pree i pitation per year, accounted for almost Il percent more 

'Plantation Agriculture' in 1980 than in 1950, increasing 

\ 

from under 50 ''percent ta over 60 percent during that time 

period. These statistics are presented graphica1ly in 

Figure 5.8. 

, . , , 

----------------------------------------------------------------------------------------------------l 
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It ~s saf e to conclude fram these :lgures ~::at 

more marginal plantatlons, partlcularly those ln low 

rai n f a Il a r eas, were the prl.mary ones lost to the forces of 

urba ni zation and development for tourism and recreation land 

uses during the past three decades. 
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~'Plantatlon Agrlculture' vs. Slope 

S la pes ln excess of ten degrees are lnf requent in' the 

West Coast Study Area. Gentle slopes of ten degrees and 

less are encountered in approximately three quarters ... 
(74.35%) of the study area. Over 85 percent of the total 

area of 'Plantation Agricult'ure' occurs on 51 opes of ten 

degrees and less. This is a clear indication that 

plantations tend to be on 'preferred' land. This 

relationship remained essenti.a11y unchanged for each of the 

four study years: (1950 - 87.26%, 1964 - 86.27%,1972-
. 

83.85%, and 1980 - 83.11%). The slight decline in each 

successive study year is' attributab1e to the concentration 

of plantations in the higher, more hi11y, regions of the 

West Coast 5tudy Area. 

'Plantation Agriculture' vs. 50il Depth 

Jus t over 61 percent of the West Coast Study Area is 

covered by soi1s of normal depth (profiles in excess of 18 

ins. - 46 cms.). However, a considerably higher percentage 
. 

of the total area of plantation land was found to occur on 

these soils - 1950 (77.97%), 1964 (77.08%)~ 1972 (75.91%), 

and 1980 (76.88%). The pattern here i5 very similar to that 

observed for; the relationship between 'Plantation 
l' 

Agriculture' and slope statistics, i.e. 'pla-ntations are 

consistently located on preferreq land, and the percentage 

shift is very slight from one year to another. 



"-( 
\ 

\ 

( 

163 

'Plantation Agriculture' vs. Sail Type 

A number of interesting patterns are observed when 

'Plantation Agriculture' is compared with soil type. First, 

the amount of 'p,lantation Agriculture' on soils of the Black 

Association progressively declined betweén 1950 and 1980. 

Over 200 hectares of plantation land were located on soils 

of the Black Association in 1950. By 1964 this figure had 

dropped to 187 hectares. A drastic decline (from 187 

hectares to 52 hectares) occurred between 1964 and 1972. By 

1980, a mer e 43 hectares of plantation land remained on the 
, , 

Black Association soils. This represents a decline from 

almost 14 percent of the total plantation land in 1950 to 

just over four percent in 1980., 
1 

Soi1s of the Black Association, though less mature 

than thos e of the Grey-Brown Association, are, nonetheless, 

good cane producers. The reason for this marked dec1ine 

must be sought in the location of these soils, rather than 

in thei r fer tili ty. The soils of the Black AssocÏ'ation are 

restricted to the coastal zone of the West Coast Study Ar~a, 

and, as a result, are subject to tremendous development 

pressure. 

Th e S 0 ils of the Coastal Association have experienced 

similar pressure from development because of their proximity 

to the ocean. However, the soils of this association were 

never significant for cane production because of their low 

fertility. Nonethe1ess, a pattern of elimination of these 

soi,19 in plantation areas is documented by the statistics. 
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In 1950, 3.20 percent of the plantation land in the West 

Coast Study Area was on coastal soils. 8y 1980, after two 

successive declines, no 'Plantation Agriculture' was located 

on soi1s of the Coastal Association. 

The Red Sands, being composed 'of almost 63 percent 

sand, and less than 25 percent clay, are extremely 

inefficient cane producers. It is surprising, given this 

fact, combined with the occurrence of these soils along the 

coastal zone, that their significance as cane producers has 

steadily increased. In 1950, just over six percent of the 

plantation land in the West Coast Study Are,a was found on 

this soil type. In 1964 and 1972, the figures were 13.48 

percent and 13.80 percent respectively. 8y 1980, over 17 

percent of the 'Plantation Agriculture' in the West Coast 

Study Area was found on 80ils of the Red Sand Association. 

An agricultural development, su ch as a strain of sugar cane 

grown specifically for sandy soil, ;provides a possible 

explanation as to how the soils of the Coasta~ Association 

could survive the development pressure and concomitant 

eastward migration of 'Plantation Agriculture' over the past 

thirty years. 

The soi1s of the Grey-Brown Association - the 

predominant sugar producing soils in the West Coast Study 

Area - are seen to have remained stable in their 

contribution to 'Plantation Agriculture' since 1950. On 

average, a'bout 78 percent of the' Plantation Agriculture' in 

the West Coast Study Area has been located on soUs of this' 
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association over the past three decades. The actua1 

statistics are: 1950 - 77.05%, 1964 - 73.68%, 1972 - 81.40%, 

and 1980 - 78.41%. 
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CHANGE IN LAND USE TYPE C - 'PEASANT AGRICULTURE' 

Change Relative to Other StudyYears 

'Peasant Agri culture' 1 while the third most common 

land - use type in 1950, on1y occupied about 16 out of every 

100 hectares in the West Coast Study Area. J There were more 

than twice as Many hectares left unuséd during the same 

year. plantations occupied more than twlce as much land as 

did peasant holdings. 

When examined more c10sely 1 i t is observed that there 

was tremendous variation in the amountPof land devoted to 

'Peasant Agriculture' in ea'ch of the fourteen sub-units in 

1950. 'For examp1e, in the Éastr.y sub-unit (104), only 3.29 

percent.' of the land was being used by peasants in 1950. In 
1 

the Trent 5ub-unit ('09), a mere 2.05 perc~nt was in this 

category. On the other hand, over 34 percent of the land in 

the Porters sub-unit <t06), and almost 33 per,cent of the 
'. 

land in the Speightst~wh sub-unit (i03) was being worked in 

the same year by peasants. 

Another interesting feature of the pattern of Peasant 

Agricdlture is the very uneven.distribution from sub-unit to 

sub-unit with relatively high or relatively 10w percentages ' 

and very few intermediate values. In ten suj-units l less 

than 15 percent of the land was occupied by 'Peasant 

i cu Iture'. The remaining four sub-uni ts each show va,lues 
.1 

eX'cess of 26 percent for this land use type. These four 

(.o~), Porters <'06), Speightstown (i03) 

, 
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and Thorpe (1;12) made up 54.74 percent of the 'Peasant 

Agriculture' on the west coast in 1950. The remaining ten 

sub-units combined contributed only 45.26 percent of the 

total 'Peasant Agriculture' in the West Coast StudY,Area. 

Figure 5.9 
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figure 5.10 peréent area coveraqe of 'Peasant 
Agriculture' by sub-unlt <1950> 

45.26% of Total 
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Total 
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Table 5.7 Percen~age area of 
'Peasant Agriculture' 
per sub-unit of the 
West Coast Study Area 
(1950-1980 ) 

SUS-UNIT 1950 1964 1972 

Q9 2.05 3.02 3.36 
04 3.29 8.42 2.47 
10 10.42 12.37 7.87 
11 10.59 11. 85 1. 01 
14 11. 04 15.98 2.40 
01 11.52 11.78 7.50 

. 08 12.62 5.24 3.18 
07 13.54 14.68 9.08 
13 13.61 5.85 0.00 
02 14.50 27.77 ' 15.68 
05 26.47 34.48 26:78 
12 30.18 23.55 2.11 

.03 32.82 39.44 24.34 
06 34.22 38.52 2.40 

1980 

7.84 
1. 52 
7.30 
1. 04 
2.54 
7.43 
1. 49 
8.70 
0.00 

16.43 
21.02 

1. 99 
O.Op 
2.54 
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As with Land Use Type 'B' ('Plantation Agricu],tur"e 1
), 

the amount of 'Peasant Agriculture' generéllly increased in 

the West Coast Study Area between 1950 and 1964. Of the 

fourteen sub-units, aIl but three had a higher percent area 

coverage statistic for 'Peasant Agric~lture' tn 1964 than in 

1950 • Inter es t i n91 Y, these three sub-uni ts (#08, #12 and 

#13), aIl continued ta' show a decline in the amount of 

'peàsant Agriculture' within their ,borders over the 

remaining two study periods. 

These three sub-units can be considered the fir,st of 

three groups of' peasant agriculture land use change types. 

This first group is characterized by a rapid decline in the 
, 

,1950 - 1964 study period, fol1owed by a second significant 

drop between 1964 and 1972. By 1980, none of the sub-units 

in this group displayed significant amounts of 'Peasant 

Agriculture' . 

The second group of sub-units is representative of 

the general trend in this land use type., SiK of the 

fourteen sub-units displayed slight increases in 'Peasant 

Agriculture' between 1950 and 1964, only to have these 

values either taper off or increase slightly during the last 

two stu{dy years. The sub-units in this category inc1ude 

#01, #02, #05, #07, #09, and #10. 

The final group consists of five sub-units (#3, #4, 

#6, #11, and #14), and is perhaps the most interesting. For 

sorne reason, each of the sub-units in this group displayed 

increases in the amount of Land Use Type 'c' within their 
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borders between 1950 and 1964, only tC,have thiSi land use 

t Y P e, d e c lin e t::.() i n sig 11 i fic a n c e b y, l 9 8 0 • Even more 

surprising is the fact that, ~n'1964, two of these sub-units 

<t03 and #06) displayed the highes,t percentage,of land 

devo<ted ,to 1 Peasant Agri[èulture' - almost 40 percent - for 

Ilia n"y, su b - uni t ors .t u d y ye arc ans ide r e d in th i s' wor k • B Y , 
1980, sub-unit #06 had a m,ere '2.54 percent of its land 

devoted to 'Peasant Agriculture', while sub-unit #03 was 

without a single hectare of this land use type. 
, 

These declines are examined relative to other land 

use types in the following section. 

" 

Change Rela ti ve ,ta Other Land Use Types 

'Peasant Agriculture' vs. 'Grazing and Unused Land' 

As observed in the previous section, the amount of 

'Peasant Agriculture' in the West Coast Study Area increased 

between 1950 and 1964. 70 percent of this increase can be 

accounted ~or by the farming of 95.36 hectares of land in 

1964 that had' been 1eft far grazing and unused purposes in 

1950. In contrast, onlY<t34.27 hectares of 1950 peasant 

'agricultural land was left id1e for rough grazing in 1964. 

This represents a net shift of over 61 hectares towards 

'Peasant Agriculture' between 1950 and 1964. 
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B e t w e e n l 9 6 4 and l 9 7 i, the a ma u n t 0 f 'p e as i:t n t 

'Agri'cultur,e' in the West Coast Study Area had dfapped from 

18.20 petcent (708.77 hectares) to a mere 9.83 perce~t 

(~a3.06 h~ctares)~ AS with the dec1ine in 'Plantation 

Agriculture' during the same greater part of 
,( 

this reduction can be attribut ta the fallowing of l~d. 

Be .. tween 1964 and --l972 , 184.07 hectares of 'Peasant 
1 t'. 

Agriculture' was converted to 'Grazing and Unused Land'., 

During the same period, a m..ere.lO.69 hectares of "Grazing. 

and Unused Land' was put into agrîcultural production by 
1 

peasants. Thus there is a net shift away f'rom 'Peasant " 

" 
Agriculture' of 173.38 hectares-. This figure accourtts for 

over 53 percent of the lo~s of 'Peasant Agriculture' during 

the second study periode 

It t4as mel1tioned in an ear1ier" sectiop that 

'international sugar markéts seem to have been responsible 
c' 

for the tremendbus dec1ine in ~,Plantation Agriculture' 

during the 1964 - 1972 study periode It was also su,ggested 

-that peasant plots wou1d be unlikely to respond to, the same 

(, degree. This view is substantiated by 
• 

) . 
the data'presented, 

wh i ch shdw that the shift into land use category rA' 

( 'Grazing and Unused Land') accounted for over 84 percent of 

the 1964 - 1972 reduction in 'Plantation Agriculture', but 

on l Y 53. 23 per c en t of the decline in '1?easant Agriculture' 
" 

over the same periode 

B etween 1972 and 1980, the amount of land re~erting 

from 'Peasant Agriculture' to the 'Grazing, and.Unused' 

,-
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category was very small, accounting for only 22.78 hectares. 

In fact, the net 10ss to 'Grazing and Unused Land'Iwas on1y 

6.~5 hectares, because 15.93 hectares of land that was in, 

category, 'A' in 1972 was being farmed by peasants in 1980. 

Thi s 6.85 hectare reduction' accounted for on1y 27 percent of 

the total dec1ine in 'Peasa,nt Agriculture' during this 

period. 

Table 5.8 Loas of aqricultural land to Land 
Use Type • A' - 'Grazing and Onused 
Land' (1964-1972) 

Total Area in 1964 

Total Area in 1972 

Area Reduction 
1964 - 1972 

Loss to Land Use 
Type A ' 

Gain fro~ Ose 
Type A 

Net Loss to Land Use 
Type A 

Percentage of- Net Loss 
resulting from shift 
from Land Use Types B 
and C to Land Use 
Type A 

PLANTATION .,1 ---- -\ PEASANT 
AGRICULTt,JRE ~ AGRICULTURE 

Land Use- Tyt?é'- B Lan"- Use Type C 
~Hectares) I(Hectares) 

1,640.32 

1,093.75 

546.57 

499.39 

39.72 

459.67 

84.10 % 

) 708.77 

383.06 

325.71 

184.07 

10.69 

173.38 

S3 .23 % 

______ ---------"'-'!-------.... , ... AU"";'""""'"'U."": ---------.-,.------_""""!'_.i,., .... ...-~-
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'Peasant-Agriculture ' vs. 'Plantation Agriculture' 

, 

Table 5.9 'Peasant Agriculture' vs. 
1 Plantation Agriculture' 
(1950-1980 ) 

~ 
1950-1964 1964-1972 

CHANGE (HECTARES) (HEC'I'ARES) 

Peasant to 
Plantation 26.01 24.19 

Plantation 
to Peasant 84.48 22.28 

Net Change . 
for 'Pèasant 
Agricul ture 1 + 58.47 - 1.91 

: 

173 

1972-1980 

(HECTARES) 

11.90' 

19.25 

+ 7.35 

The figures for change from 'peasant Agriculture' to 

'Plantation Agriculture' are presented in Table 5.9. 

The process of sub-di vis ion of pla n_tat ions into 

peasant holdings declined markedly in the 1960' s as a resu1t 

of the government' s declared policy of reducing the amount, 

of sub-di,vi~~on and encouraging the amalgamation of 'small 

plots. Hpwever, the amalgamation scheme did not achieve any 

gr ea t success during either the 1964 to 1972 or 1972 to 1980 

study per iods • 

i 46, i 4"* ,,«*. 
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'Peasant Agriculture' vs. 'Uncleared and Overgrown Land' 

The amount of peasant land a110wed to become 

overgrown during the three study periods was very -slight. 

Between 1950 and 1964, 10.99 hectares became overgrown and 

5.65 were cleared, for a net loss to 'Peasant Agriculture' 

of only 5.34 hectares. _Between 1964 and 1972, the net loss 

was greater than for the previous study period, at 11.49 

hectares, with 16.53 becoming overgrown and 5.04 having been 

cleared during this periode Between 1972 and 1980, less 

th an one hectare of peasant land be'came overgrown. 

Simi1arly, less than one hectare was cut back. 

1 
'Peasant Agriculture' vs. 'Tourism and Recreation ,Land,' 

Almost no 'Peasant Agriculture' has been developed 

for tourist 'purposes in any of the four,teen sub-units over 

the past three decades. The statistics area as fo11ows: 

1950-1964: 3.53 hectares, 1964-1972: 7.26 hectares, 

1972-1980: 0.10 hectares. This is not surprising, 

cons ider i ng that no 1 Peasant Agriculture' was located on 

beach front property, even in 1950. 

lt is interestirig ta note, despite the .very smali 

amounts of peasant land converted ta 'Tourism and Recreation 

,ta nd', that increasing deve10pment pressure in the 

1964-1972 period did in fact double the amount of peasant 

land lost to tourism and recreation,. Bowever, between 1972 

and 1980, in spite of 'ev en greater pressu~es for tourism 

development 1 not a single peasant plot was lost to tourism 

, . 

", 
-.. '" 
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or recreat~on land uses. A1though the actual areas involved 

are very small, it is interseting to find that the 

anticipated trend of a slight loss of agricultural land to 

development in the first study period, followed by a greater 

loss in the second period, and concluding with no loss in . \ 

the 1972 - 1980 study period, is actually confirmed by the 

data. 

'Peasant Agriculture' vs. 'Urban 1 Industrial Land' 

Much more significant losses of 'peasant Agriculture' 

occurred as a result of urban / industrial pressures than as 

a result of pres~ures from tourism and recreation. The 

pattern of these losses in the three study periods is 

similar to that already described for 'Tourism and 

Recreation Land'. Reference to Figure 5.1 shows that 

between 1950 and 1964, 37 hectares of 'peasant Agriculture 1 

were lost to Land Use Type 'F'. Under increased pressure 

from urbanization, this' figure increased by 275 percent 

during the next study period to 139 hectares. Once again, 

despite increased development pressure, the amount of 

peasant land lost to urbanization between 1972 and 1980 

,declined to the lowest value for Any of the three study 

période, at slightl.y ov'er 25 percent. This decline is 

d,i.rectly' attributal>l'e ~o the government contraIs on land 

USe. 

" 

____________ --~ __ --________ ~ ________ ~ .. *Mi.'--~~éM~i--.-----------------------------------~~ 
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Figure 5.11 COmIerS10l'l of • Peasant lIgrl.cul ture ' 
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The success of the government's policy in curtailing 
,if 

..; the urbanization of land previously in 'Peasant Agriculture' 

is even more apparent when the amount of peasant 

agricu1tural land lost is viewed as a percentaqe of the 

total urban area for the three periods. 

Between 1950 and 1964, the amount of 'Urban / 

Indus tr ial Land' in the West Coast Study Area increased by 

62 hectares, from 126 to 188 bectares. Of this, 37 hectares 

(60 percent) came from 'Peasant Agriculture'. Setween 1964 

and 1972, the area of 'Urban / Industrial Land' increased by 

another 214 ~ectares, to 402 hectares. OUring this study 

period, 139 hectares of th!s urbanized land (65 percent) 

came from 'Peasant Agriculture'. 

Between 1972 and 1980, 119 hectare. of land were, 
c, 

urbaniZed in the West Coast Study ArU. Of th!. to~', only 

25 hectares (21 percent) cu. froa • P .. sant Agriculture'. 

• 
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Change Relative to Physical Parameters 

'Peasant Agriculture' vs. proximity' 
'l 

Bec au se of the economi c pressures exerted by, the high 

financial returns from plantation agriculture, tourism / 

recreation, and urbanization, it is logical to expect that 

peasant agricultural land will,be under-represented in both 
. 

the coastal zone (because of pressure from tourism and 

urbanization) and the zone of prime cane production. A 

dispropor.tionately greater occurrence of land in 'Peasant 

Agriculture' can be anticipated in the interm~diate 

proximi ty zones between 0.5 and 1.5 kilometers from the 

coast. 

In 1950, the percent of land in 'Pea'sant 'Agriculture' 

located in the first coastal proximity zone was considerably 

higher than miqht have been expected. Rather than the pro 
'. 

rata 20 percent of land in this area, 'Peasant Agriculture' 

occupied 33.27 percent of this zone. 

Competition from tourism and recreation and 

urbanization / ~ndustrialization systematically forced 

'Peasant Agriculture' out of this zone over the next three 

decades. 8y 1964, only 29.33 percent of the 'Peasant 

Agriculture' was located within 0.5 kilometers of the coast. 

8y 1912, thi. fiqure had dropped to 21.45 percent. 1 In 

1980, thirty years of development pre •• ure had caused a 

red!uction of al.ost 15 percentage po,ints, and only 18.33 

. , 

., 
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percent of the 'Peàsant Agriculture' in the West Coast Study 

Area was found in the coastal zone. 

Thi s movement away from the coast was not compensated 

by movement into the prime agricultural areas beyond 2.Q 
,1 

kilometers from the coast. A1though a progressive1y higher 

perc~ge of the 'Peasant Agriculture' in the West Coast 
\ 

Study Area was recorded for this zone, <195Q - 14.04%, 1964 

-*14.55%, 1972 - 14.76%, 1980 - 20.78%), the increase was 

not as significant as for the middle (0.5 km -- 2.0 km) zone. 

Th e per c en tage of 'Peasant Agriculture' occurring in 

the intermediate zone increased from 52.69 percent in 1950 

to 63.80 perc ent in 1972. By 1980, with a greater 

percentage now located more than 2.0 kilometers from the 

coa st, the figure declined slightly to 60.88 percent for the' 

central strip. 

'Peasant Agriculture' vs. Rainfall 

It was demonstrated in Figure 5.8 that there is a 

high correlation between areas of high average annual 

rai n f a Il and t he proportion of land in • Plantation 

Agriculture'. When t~e f{gures' for 'Peasant Agriculture' 
>.~ 

are stratified in the same manner, the re1ationships are 

found to·be quite different. 
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Table 5.10 

Rainfall Zone 
(Mean Annual 
Total) 

40' - 50. ins. 
102 - 127 cms 

50 - 60 ins. 
127 - 152 cms 

60 - 70 ins. 
152 - 178 cms 

1 

\\ 
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Percent area of 'Peasant Agriculture' 
according to rainfa11 zone (1950-1980) 

, " 

Area of Rainfa11 
Zone as a 
Percen,tage of 
Total Study 'Area. 

25.U 

19.23 

" 

Percentage 
of Total Area 
of Peasant 

n Agriculture 
Occurring in­
the Rainfa11 
Zone 

1950 - 23.99 
1964 - 19.25 
1972 - 3.39, 
1980 - 2.76 

Average: 12.35 

1950 - 59.94 
1964 - 66.40 
1972 - 79.00 
1980 - 75.84 

Average: 70.30 

1950 - 16.07 
1964 - 14.35 
1972 - 17.61 
1980 - 21.40 

Average: 17.36 

! 
1 



( 

~-- ~---~~-------~----------

180 

Two positive trends are observed in the statistics 

presented in Table 5.10. First, the percentage of 'Peasant 

Agriculture' in the low rainfall areas has declined steadily 

from 24 percent in 1950 to a mere 2.76 percent in 1980. 

This movement is primarily a function of competition for 

coastal access by tourism and recreation land uses. Second, 

there is an increase of over five percentage points in the 

amountfj of peasant, agricultural land found in the highest 

rainfall area between 1950 and 1980. This does not 

represent a major, increase in actual area, but rather a 

shi~t in the relative propo~tions as a result of the 

declining percent age in the central section. 

The highest rainfall class has always been the domain 

of 'Plantation Agriculture'. Oespite a steady increase in 

the percentage of 'Peasant Agriculture' in the most 

productive wet zone, the percentage of 'plantation 

Agriculture' found in these areas has been increasing at a 

faster rate. In 1980, over 30 percent of the 'Plantation 

Agriculture' in the West Coast Study Area was found in areas 

rainfall. The figure for 

year was 21.40 percent. 
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'Peasant Agriculture' vs. Slope 

Slopes in excess of ten degrees are infrequent, in the 

West Coast Study Area. Gentle slopes of ten degrees and 

less are encountered in approximate1y three quarters 

(74.35%) of the study area. Approximate1y 77 percent of the 

total area of 'Peasant Agriculture' occurs on slopes o,f-ten 

degrees and 1ess. This is a c1ear indication that a 

signi f icantly lower percentage of 'Peasànt Agriculture' than­

,,'Plantation Agriculture' is 10cated\ on 'preferred' land. 

The occurrence of 'Peasant Ac,riculture' on slopes of 1ess 

than ten deqrees remained essentia11y constant for each of 

the four 9 t udy years, wi th a sliqht reduction observed in 

each successi;,e period - 1950 (78.52\),1964 (77.18\),1972 

'(75.69\), 1980 <74.68\).' 

'peasant Agriculture' vs. Soil Oepth 

Jus t over 61 percent of the' West Coast Study Area is 
! 

covered by"soi1s of normal depth (profiles in excess of 18 

ine. - 46 cas.). Surprisinqly~ the percentage of 'Peasant 

Agriculture' on these soils was consistently below the 60 

percent level. On average between 1950 and 1980, 56.87 

percent of the 'Peasant Agriculture' in the West Coast Study 

Area was located on soils of depth class 'A'. 

Shallow 80ils cover 21 percent of the West Coast 

Study Area. A Iluch hiqher ~rcentage - ov,r 3S percent - of 

the t Peasant Agriculture' in the West Coast Study Area wa. 

10cated on sballow soils between 1950 and 1980. 
" 
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Q 
Very shallow soils cover almost 18 percent of the 

West Coast 5tudy Area. The average figare for 'Peasant 

Agriculture' on very shallow soils is. just under half this 

value, at eight percent. " 

Compar l·sons between the relative area. of 1 Peasant 

Agriculture' and 'Plantation Agriculture' found on each soil 
1 

clas8 are presented in a later section. 

, 
'pea_ant Agriculture' vs. 50il TYpe 

14 .29 percent of the West Coast 5tudy Area i8 covered 

by soi 1 s of the Black Association'. Because these soils are 

generally restrlcted to the coastal lowlands, the percentaqe 

of 'Peasant Agriculture' found on this soil associ,ation 
.; 

declined ln direct proportion to the shift in land use 

towar~ ~~urism / recreation and urbahization / 

industrialization. Thus in 1950, over 16 percent of the 

'Peasant Agriculture" in the West Coast Study Area was found 
o 

on soi l s of the Black Association. By 1980, after decl.ines 

of 4.62 and 10.17 percentage points in 1964 and 1972 

respect i vely, the percentaqe of 'Peasant Agriculture t found 

on soils of the Black Association was a mere 1.55 percent. 
"-

This eastward 'migration' of 'peasan~ Agriculture' caused 

concomi tant increases in the percentage of peasant lands 

found on aoi la of the Grey-Brown Aasociation. The figures 

show a steady increaae over the atudy period: 1950 (76.7S'}, 

1964 (81.15'), 1972 (89.89'>, and 1980 (90.43'). These 

f iqurea are conaiderably higher than would be ex~ected in 
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", 
vi ew' of the fact that the so11s belonging to the Grey-Brown 

{ 

Association only occupy 75 percent of the West Coast study 

Area. 

Soi1s of the Red Sand Association cover 7.67 percent 

of the West Coast Study Area. A slightly 10wer proportion 

of 'Peasant Agriculture' is found on this soil type ,-

averaqing 6.21 percent between 1950 and 1980. 
11 

A simi1ar pattern ls observed vith the unprod.uctive 
'1 

soi1s of the Coastal Association, which cover 2.55 percent 

of the study, area. On average between 1950 and 1980, just , 

under two percent of the 'Peasant Agriculture' in the West 

Coast Study Area was located\on these soi 18. 
o - \ 

, , 

" 
" 
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CHANGE IN LANO USE TYPE 'D 'UNCLEARED AND OVERGROWN LAND' 

Change Relative'to ~ther Study Years 

The amoun t of 'Qncleared and Overgrown Land t in the 

West Coast Study Area has remained steady at approximately 
(' 

nine percent for aIl four study years. Rounded to the 
, " 

nearest percentage p~int, the fi~ures are: 1950 - 8 percen~; 
l '" " , 

1964 - 10 perce,nt", 197--2 - 9' percent f 1980 - 9' percent .• 

Change Relative to Oeher Land U~ Types 

Because the forests were' cléared by th~ 1600' s, and 
, , ;"" l , 

'the'greàt majori ty '~f th~ reritainïng caver ls in the gullies 1 , , 
r, 

\ 

this lanod use ty.@e is .one of thémost stable in the West 
" 

Coast 'Study Area. 'Each 'st~dy pe,riod shows small amounts of 

land put into and tak~h_,otjlt of this ,land use type, but 

thes e changes ar e insign'if icant. As a r~su1t, no detai1ed 

analysis of dhange in 'unc1~~red and Oyergrown LAnd' 

relative to other land uses was undertaken" 

, . 
Change Relative to Physical parameters 

l' , 
t~ Due to the sta t ic natut~ ?f this lattd use type, the 
o 

amount of 'Uncleared and Overgrown L~rtd' in,the West Coast 
" , 

Study Area has' remained eS,sentially constant. 'Uncleared 

and Overgro~n Land' oceurs to a very large extent along the 

sides of gullies and so "the frequency' of gullying ,determines 

the relative significance of this land use category. 

... 
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CHANGE IN LAND USE TYPE E - 'TOURISM AND R!CREATION LAND' 

Change Relative taOther Study Years 

The amount of 'Tourism' and Recreation Land' in the 

West Coast Study Area increased by over four and a half 

times between 1950 and 1980, as evidenced by the figures in 

Table 5.11.' 

Table 5.11 

.. 

'Tourism and Recreation Land' in the 
West Coast Stuay Area (1950 - 1980) 

Study Year Tourism and Area of Percent Increase 
Recreation Tourism and from Previous 
Land as a Recreation Study Year 
Percentage Land 
of the Total 
Area (Hectare~ ).~ 

-, 
1.9~50 .- .; L87 J 72.98 -. -

~-

1964 3.70 143.95 97.26 , 
" . 

1972 6.39 248.79 12.83 

1980 8.61 335.18 34.72 
, 

--.. " 

The greatest rate, of increase occurred between 1950 

and 1964, but the greatest absolute increase in land used 

for tour i sm and recreation purposes took place betwen 196.4 

and 1972, when 105 hectares were deve1oped. The next eight 

year period saw a further 86 hectares deve1oped. 

Considerab1y more ~~~d was developed for tourism and 

recreation purposes in each of the 1ast twp study periods 

", 

\" 
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than the total tpat was beinq used for. this purpose, in 

1950. 

Change Relative to Other Land Use Types 
, ~ 

Once land is developed for tourism or recreation -

purposes, its use very ,seldom reverts to other land uses. 

As a resu1t, no analysis of change into other land use types 

is presented in this section. The fo11owing section dea1s 

with the re1ationship between ,Land Use Type lEI and physical 

parameters • 

Change Relative to Physical Parameters 

, , 

'TOurism and Recreation Land' vs. Proximity to the Coast 

As expected, the vast majori ty (99.17 percent) of the 

'Tourism and Recreation Land' in the West Coast Study Area 

was located wi th i nO. 5 ""ki lometer s of the ocean in 1950. 

This percentage figure declined in each ol? the next three 

study years, as tourism developments grew bigger and 

expanded inland. In particu1ar, the building of golf 

cours es and 1 v (llas' con tributed to the eastward shift of 

'Tourism and Recreation Land~. The actual figures are 

listed in Table 5.12. 

ta :e li la.. GY i 
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Table 5.12 

~> 

YEAR , < 0.5 km 

1950 99.17 

1964 80.39 

1972 73.98 

1980 65.49 c' 
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Percentage occurrence of Lana Use 
Type 'E' ('Tourism and 'Recreation 
Land') vs. proximity t6 the ocean 
( 1950-1980) ( 

PROXIMITY ZONE / 

0.5 - 2.0 km > 2.0 km 

0.83 0.00 
D 

19.61 0.00 
, 

26.02 0.00 

34.51 . 0.00 

Tourism and Recreation Land vs. Rainfa11: 

A1mos.t no 'Tourism and Recreation Land' is found in 

the wettest areas of the West Coast Study Area. Less than 

five percent fel1 into the 60-70 inch average annual 

r'ainfal1 cateqory in 1980. prior to this, no 'Tourism and 

Recreation Land ' ... wtfàtsoevei was found in the wettest regions 

of the study area. The fact that Most 'Tourism and 

Recreation Land' i8 10cated in the drier areas of the West 

Coast Study Area does not indicate that a direct 

re1ationship exists between rainfall and location of tourist 

fac il i t i es. The re1ationship is insignificant because most 

'Tourism ~and Recreation Land 1 is located in the coastal 

zone, w~ich is coincidenta11y the driest part of the West 

Coast Study Area. 

A tQ§. fil 
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'Toùrism and Recreation Land' vs. Slope 

The greatest extent of 'Tourism and Recreation Land' 
~ 

in the West Coast 5tu~ Area has a1ways been 10cated on 

terrain that siopes Iess cthan ten degrees. The figures show 

re1~t~ve1y 1itt1e change over the study period: 1950 

(99.58%), 1964 (96.00%),1972 (94.76%), and 1980 (91.88%). 

The reason for this high cor relation stemsdrom the fact /> 

that Most tourism land ia located on the fIat coastal 

low1ands. However, eastward qeve10pment of 'Tourism .and 

Recrea t'~on Land 1 has brought about steady reduction in this 

percentage durlng each of the four study years. 

'Tourism and Recreation Land' vs. Sail Depth 

<. \ Al though only 61 percent of the West Coast Study Area 

( 

ls covered by soils of normal depth (profiles in excess of 

18 ins. - 46 cms.), an average of 80 percent of the 'Tourism 

and Recreation Land' was located in this soil zone between ('-

1950 and 1980. In no study year does the value deviate by 

'as much as fi ve percentage points from this average. This 
• 

is due to the fact that the majority of -'Shallow and very 

shallow soi1s in the West Coast Study Area are located a10ng . 
guliies or in other areas with high slope factors. These 

1andscape types are aIl but non-existent in the coastal 

lowlands, where 'Tourism and Recreation Land' predominates. 

On average between 1950 and 1980, 12 percent of the .. 
, Tour i s m and Recreation Land' was located on sha110w .soi1s, 

d~spite the fact that over 21 percent of the West Coast 
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Study Area is covered in 80i1s of this type. The sarne 

pattern is observed for very shal10w soils, which cover 18 

percent of the West Coast Study Area, but accounted for an 

average of only 8.15 percent of the 'Tourisrn and Recreation 

Land' between 1950 and 1980. 

'Tourism and Recreation Land' vs. Soil Type 

Due to the eastward spread o~ tourism developmeunt , 

the amount of land devoted to 'Tourism and,Recreation' 

occurring on soils of the Black Association declined 

steadily from 24.72 percent in 1950 to only 10.80 percent in 

, 1980. 

This reduction was paralleled by increases in the 

percentage of 'Tourism and Recreation Land' located on aIl 

three of the other sail types in the West Coast Study Area. 

Between 1950 and 19~0, the amount of Land Ose Type 'E' on 
;;$";S~ 

soils of the Grey-Brown Association increased from 67.40 

percent to 71.54 percent. The increased correlation with 

soils of the Red Sand Association during the same period vas , 

6.33 percentage points, from 0.41 percent in 1950 to 6.74 

perc(!nt in 1980. A 3.46 percentaqe point increase - from 

7.46 percent in 1950 to 10.92 percent in 1980 - la observed 

for the Co&sta1 A~sociation. 
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CHANGE IN LAND USE TYPE F - 'URBAN / INDUSTRIAL LAND' 

Change Relative to Other Study Years 

The amoun t, of 'Urban / In,dustria1 Land' in the West 
. 

Coast Study Area increased by 315 percent between 1950 and 

1980. In doing 50, the percent area coverage of this land 

us e type i ncreased from a mere 3.23 percent of the total in 

1950 to over 13 percent in 1980. These figures are listed 

in Table 5.13. 

Study 

1950 

1964 . 

1972 

1980 

Table 5.13 'Urban / Industria1 Land' 

Year 

, 

in the West Coast Study Area 
(1950 - 1980) 

Urban / Area of Percent Increase 
Industria1 Urban / from Previous 
Land as a Industria1 Study Year 
Percentage Lan~ 
of the Total (He tares) 
Area 

3.23 125.71 -.-
4.83 188.31 49.80 

10.32 402.12 11~. 54 

13.39 521.37 29.66 

Both the greatest percentage increase and the 
, 

greatest abso1ute increase in the amount of 'Urban / 

Industria1 Land' in the West Coast Study Area took place 

between 1964 and 1972. In these eight years, 214 hectares 

of land vas deve10ped for urban or industria1 purposes, 
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representing a 114 percent increase in the total amount of 

land devoted to these uses. 

Change Relative to Other Land Use TYpes 

As vith 'Tour!sm and Recreation Land' ,-"once land ia 

developed for urban or industr ial purposes f its use very' 

seldom reverts to agriculture or any other land use. As a 

result, no analysis of change into other land use types is 

presented in this section. The following section deals with 

the relationship between Land Use Type 'F' and'physical 

parameters. 

Change Relative to Physical Parameters 

'Urban 1 Industrial Land' vs. proximity to the Coast 

'Ribbon' development. along Bighway 1 parallel to the 

west coast of the Island had already begun before 1950. The 

statistics for 'Urban / Industrial Land' use vs. ocean 
l' 

proximity indicate that nearly two thirds (64.77%) of the 

. urbanized land in the West ,Coast study Area was already 

located within one ki10nteter of the coast in 1950. This 

figure then incr·eased slightly, to 67.29 percent in 1964. 

Fo llow i ng the tour i sm deve10pment boom of the 1960 1 s, the 

percentage of r Urban / Industriàl ,.Land r located within one 
,,1 .. 'f"' ... 

kilometer of the coasf: dropped to.54.64 percent in 1972 and 

to an even lower 53.44 percent by 1980. 
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The amount or 'Urban / Industrial Land' located more 

than 2.0 kilometers from the coast also de~1ined during this 

i thirty year periode In 1950, just under 19 percent df this 
'\, , 

land use type was found mor~ than two kilometers from the 

'beach, but by 1980 this figure ,had dro~ped to about 15 
ft 

percent. Thus, the movement of 'Peasant Agriculture' into 

the central strip, as documented in an earlier section, was . 
pa'ra11e1ed by a similar shift in 'Orban / Industrial Land'. 

The centra,l one kilometer wide east-west strip of the West 

Coast Study Area accounted for just over 16 percent of the 

'u rban / Indu s tr i al Land 1 in 1950, but almost double this 

percentage (31.08 percent) in 1980. 

'Urban 1 Industria1 Land' vs. Rainfall 

The narrow 'ribbon' of urban development that existed 

in the dry coasta1 1ow1ands in 1950 resu1ted in a s1ightly 

hi gher than expected percentage occurrence of this type of 

land use in the two 10west rainfa11 classes. Instead of the 

pro rata 25.11 percent of land that would be expected in 

the 10west rai nfall zone, -the actua1 .1950 figure was 27.13 

percent. The building of ~usbands and Oxnards housing 

pro jects in an area where the lowest rainfal1 zone extends 

unusua11y fa~ east, resulted in increases in this figure for 

the next three study periods. By 1964, 33.67 percent of the 
, 

'Urban / Industria1 Land' in western Barbados received an 
1 

average of 40 - 50 inches of ,rainfal1 annually. Further 

development in this unusually dry inland area increased this 

figure to 40.35 percent by 1972. 

, 
,~ . 
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By 1980, the percentage of 'Urban / Industria1 Land' 

in low rainfa11 areas had reached 45.43 percent. This 

represents an increase of over 18 percentage points and 

demonstrates the effectiveness of plans to protect hiqher -

rainfa11 a'Jricultura1 land from this sO,r.t of deve10pment. 

Th, perèentage of 'Urban / Industrial Land', in the 

West coas\t Study Area found to be located in areas that 
() . 

recei ve an average of 50 - 60 inches of rainfaIL\ann~al1y, 
, 

dec1ined by almost 20 percentage points from 64.53 perceRt 

in 1950 to. on1y 45.11 percent in 1980. This means that, in 
1 

th i s zone in' 1950, 'Qrban 1. Industria1 !,and 1 accounted' for 

about ten percent more than the average for ~and us~s 
. 

combined, whereas in 1980 'Urban / Industria1 Land' ranked 
.-~ J 1 

ten percent less than avera'Je for al1 land uses combin,ed in ,. 

these agricu1tural1y favourable rainfall zones. 

An average of about nine percent of the 'Urban / 

Industria.l Land' in the West Coast study Area has a1ways 

been located in the wettest reqions of the study ~rea. 

'Urban / Industrial Land' vs. Slope 

The premium placed on l~vel·terrain for construction, 

combined with the early urbanization of the -Coastal 

Lowlands, resulted in a disproportionately high correlation 

between the location of 'Orban / 'fndustrial Land' and areas 

wi th slopes of ten deqrees or 1es8. Between '1950 and 1980, 

an ~verage of over 81 percent of the 'Urban / 'Industrialf... 

Land' was located on land that slopes ten degrees or 1ess. 

p, 
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This re1ationship remained essentially constant throughout • 

the thirty, year study per iod, despite the noted eastward 

movement of this land use type. 

'Orban 1 Industrial Land' vs. Soil Depth 

The percentage of urban and industria1 deve10pment 

10cated on soils of normal depth <profiles in excess of 18 

ins. - 46 cms) decreased b,etween 1950 and 1980. Thi'~ tr,end 

probably occurrèd in response to government initiatives and .. 
legislation designed to protect aqricultura1 land. In 1950, 

over 65 percent, of Land Use Type 'p' in the West Coast Study 

Area WaS on soils, of aver:age depth. By 1980, this figure 

had dropped to 57 percent. In the same time period, the 

percentaqe of urban and industrial development on shallow 

soils increased from 22.47 percent to 28.,29 percent. On 

very shallow soi Is, the increase was from 12.20 pereen't to 

14. 54 perce~t. 

'Urban / Industrial Land' vs. Soil Type 

It was shawn earli,er that the eastward shift in the 

concentration of tourism and recreation between 1950 and 

1980 resu1ted in 'significant decli.nes in the percentage of 
. 

this type of land use on soils of the Black Association. A 

similar trend might bè exp~cted for 'Urban / Industria1 

Land', qiven t'he same eastward shi ft of this land use type. 

ln fact, precisely the opposite t~end la observed. 
\ 

" 

144 j Z i .,44lJ .;_ .. , 
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, ' 
The percentaqe of 'Urban / Industrial Land' found on 

sotls of the Black Associatipn increased steadily and q~it,e 

dramatica1.1y, from 19.66 percent in 1950, to 31.96 percent 
\ 

by 198..0. A concomitant decline in the number of hectares 

per hundred 10cated on solls of the Grey-Brown Association 

is also observed. In 1950, 72.23 percent of the 'Urban / 

Industrial Land' in the West Coast Study Area was 10cated on 

soils of the Grey-Brown Association. By 1980, after three 

successi've dec1ines of- about three percent each, the figure 

dropped to 62.12 percent. 

The increase in the percentage of Land Use Type 'F' 

on soils of the Black Association ia due to the development 

and expans ion o.f two large scale housinq projects, Oxnards 

and Husbands,' commencinq in the 1960's. AlI of this 

development has taken place in sub-unit .13 (Prospect), 
~ 

which is the only sub-unit to have 100 percent of its 

terrain covered by soil of the Black Association. 

The percen tage of 'Urban / Industrial Land' 10catecI 

on soils of the Red Sand and Coastal AssQciations remained 

essentially unchanged throughout the three decades. On 

average, 3.36 percent of the • Urban / Industrial Land' in 

the West Coast Study Area was located on the Red Sands, and 

about ,3.62 percent was found on Coastal soils. 

--------------------------------------------- ~----

, 
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Fiqure 5.12 'Urban / Industrial Land' at Husbands 
and Oxnards in sub-unit 113, on soi1 of 
the Black Association 

1 Images en couleur 

. -~~--------- ----, 
1 COLOUBED PICTbllËs 

--------------------~-----------------------~ 
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TESTING OF HYPOTHESES -- PLANTATION AGRICULTURE 

" Hypothes i sI: S ignificantly less 
development of plantations for 
urbani zation and tourism occurred during 
the 1972-1980 study period than during 
either of the two previous. study 
peridds. 

197 

Analysis: It is clear that the amounts of both' 

'Tourism and Recreation Land' and 'Urban / Industrial Land' 

. increased dramatically in the West Coast Study Area during 

aIl three study periods. 

Between 1950 and 1964, a t!'tal of Il.29 hectares of 

'Plantation Agriculture' was converted ~o 'Urban / 

Industrial Land'. A further 23.49 hectaIl"es of 'Plantation 

Agriculture' was developed fo~ tou~ism arld rebreation 

purposes, bringing total development of 'Plantation 

Agriculture' in the first study period ,to 34.78 hectares. 

Of the 23.49 hectares converted to 'Tourism and Recreation 

Land' r 21.57 he~,tares (91.83.%) were located in the Sandy 

Lan e" (tll) and Sunset Crest ('10) sub-uni ts, the si te of the 

Sandy Lane Golf Course. 

B e t we e n l 9 6 4 and l 9 7 2, ev e n mo r e 'p l a nt a t ion , 

Agriculture' was converted to 'Urban 1 Industrial Land' and 

'Tourism and Recreation Land' uses. 53.93 hectares were 

taken over by 'Tourism and Recreation Land' use, while 29.54 

hectares were developed for urban / industrial pruposes. A 

total of 83.47 hectares of plantation land was thus 

converted to these two land use types. This ia a 240 

, 
; 
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per cent increase compared wi th the first study p~riod. Once 

agaln, 'the Sa,ndy Lane and Sunset Cre..s.t sub-units accounted, 

for the major.ity (93.46%) O'f the land converted from 

'Plantation Agriculture' to 'Tourism and Recreation Land'. 

As predi cted in the hypothesis outlined above, the 
. -

third study period saw a significant decrease in the arnount 

of t Plantation Agriculture' converted to 'Urban / Industrial 

Land' and 'Tour ism and Recreation Land'. 15.42 hectares Of 

plan ta t i on land wer e deve loped for urban / i nd us trial 

purposes between 1972 and 1980. Another 3.12 hectares were 

converted to tourism / recreation land use. In aIl, only 

18.54 hectares of plantation land were lost to these two 

urbani zing forces in the third study periode This is a 78 
b 

percent decrease from the previous study peri'Od. The 
,f 

"figu'res for aIl three study periods are presented in Table 

5.14 and Figure 5.15. 

Of particular significance is the fact that the 

decrease in the rate of conversion of 'Plantati0.!h 

Agriculture' into 'Urban / Industrial Land' and 'Tourisrn and 

Recreation Land 1 took place at a time of greatly increased 

demand fbr land for these two purposes. See Figures 5.13 

and 5.14. 

Thus, des pite continued high demand for land to 

develop for tourism / recreation and urban / industrial 

'" purpos es, the amount of plantation land lost to these forces 

during the 197,2-1980 study period was drastically reduced. 

Hypothesis One is, therefore, accepted. 
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'rille 
Period 

1950-64 

1964-72 

1972-80 

TOTAL: 

Table 5.14 
.( 

Area. of 'Plantation Agriculture' 
lest! ta other land us.s (1950-1980) 

Area lost ta Area lost ta Total 
'l'our' sm and Urban and • LOBS 
Recreation Industrial Sust.uned 
Oellelopment Oellelopment by Plantation 
(Hectares) (Hectares) Agriculture 

- ( Hectares 1 

23.49 11.29 - 34.78 

53.93 29.54 - 83.47 

3.12 15.42 - lB .54 

80.54 56.25 - 136.79 

Pigure 5.15 Hiato9ram illustrating the amount 
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of 'Plant.atlon Agriculture' diverted 
te other land uses during the three 
study periode (1950-64. 1964-72. 1972-80) 
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Hy'po thes i s 2: Pl antations in the 
'sugar bel t' will be found to have been 
the Most stable land use type throughout 
the three study periods ~ 

201 

Analysis: For the purposes of this study, the 

's ugar bel t' is considered to be aIl land t:hat is more than 

1.5 kilometers from the coast. As ide from gullies and 

terrace fronts (which are common to most parts\of the West 

Coast Study Area) this eastern section of the study site ls 
'\ 

generally characterized by Grey-Brown soils of average 

depth, slopes of less than ten degrees, and higher than 

average rainfall. 
/ 

Upon initial examination, it appears that the 

plantation land in the sugar belt has been anything but 

stable. For the area located more than 1.5 kilometers from 

the coast, the range in the recorded area of sugar cane is 

.in excess of 1,000 hectares. This i5 an amazing statistic, 

gi ven tha't the entire 'sugar belt', as defined in this work, 

is a mere l,548 hectares in area. The obvious conclusion is 

that many of the apparent increases and decreases in the 

amount of land in 1 Planta-tion Agriculture' in this region 

are a function of both the practice of fallowing, and the 

criteria that were employed in the air photo interpretation 

of this land use type. Field verification of the details . 
shown on aer i al photographs i5 impossible in an historical 

study such as t,his, and 50 the only areas classified as 

agr icultural land were those in which sugar cane was seen to 

be growing. \ 
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When the eercentage f"igures for 'Plantati;on 

Agriculture' located in the sugar belt are considered, the 

stability of plantation land in this region becomes more 

apparent (Figure 5.16). 

Clearly, an increase in the percentage of 'Plantation 

Agriculture' located in the sugar belt, from 51.24 percent 

in 1950, to 57.26 percent in 1980, is an indication of the 

stabi1ity of this location for sugar production relative ta 

other areas. Hypothesis Two is thus accepted • 

Figure 5.16 
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Hypothesis 3: Mechanization, the 
movement of labour away from peasant 
agriculture in favor of emp10yment in 
the tourist industry, and the 
discouragement of sub<qivisj.on by the 
government are expected to have 
e f f 'e c t ive 1 yen d e d s u bd i vis ion 0 f 
plantations by the mid-1960's. 

203 

,Analysis: The period' 1950-1964 saw 84.48 hectares 

of plantation land subdivided into peasant hol~ings. 
~' 

Between 1964 and 1972, this figure had been reduced by 

almost 75 percent. A mere 22.28 hectares weré subdivided 

during this second study periode This figure was further 

reduced in the 1972-1980 study period, during,which only 

19.25 hectares of plantation land were converted to peasant 

agriculture. When the number of hectares converted from 

peasant agriculture back to the plantation system is taken 

in to accou nt, the net shift to peasant agricul,ture is s,een 

to have been curtailed to an even greater extent in the .. 
second and third study periods. 

Conversions both into and out of 'Peasant 
1 

Agriculture' relative to 'Plantation Agriculture' declined 

steadily throughout the three decade study periode Between 

1972 and 1980, less than 20 of a1most 1,100 hectares of 

plantation land were subdivided into peasant plots. This 

represents a mere 1.76 percent of the 'Plantation 

Agriculture' in the West Coast Study Area in 1972, and 

compares wi th a 5. 75 percent conversion rate between 1950 

and 1964. The hypothesis ia thus accepted. 
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Table 5.15 'Peasant Agriculture' vs. 
'Plantation Agriculture' 
(1950-1980 ) 

~ 
1950-1964 1964-1972 

CHANGE (HECTARES) ( HECTARES) . 

Peasant to 
Plantation 26.01 24.19 

Plantation 
ta Peasant 84.48 22.2-8 

\Net Change 
in 'Peasant 
Agriculture' + 58.47 - 1.91 

204 

1972-1980 

(HECTARES) 

11.90 

19.25 

+ 7.35 
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TESTING OF HYPOTHESES -- PEASANT AGRICULTURE 

Hypothesis 4: The rate at which 
peasant held agricultura1 land is beipg 
developed for tourism and urban .purposes 
will diminish through the three study 
per ioda, becoming insignifieant by the 
1972 - 1980 study periode 

205 

Analysis: As mentioned eaflier, the amounts of 

both 'Tourism and Recreation Land' and 'Urban / Ind,ustria1 

Land' increased dramatical1y in the West.Coast study Area 

during aIl three study periods. ,'Tourism and Recreation 

Land' increased from under 75 hectares in 1950 to over 335 

hectares in 1980, (a ,359 percent increase). 'Urban / 

Industrial Land' increased by a1most as much, from about 125 
. . ~ 

hectares in 1950 to over 520 hectares in 1980 (a 315 peréènt 

increase) • 

It has. already been demonstrated that much iess 

plantation land was sacrifieed for these two ty~es of 

development in the 1972 - 1980 study period than, during the 

previous two study periods. A similar trend is observed in 

the development of peasant holdings for tourism / recreation 

and urban / industrial purposes. 

Between 1950 and 1964, a total of 3.53 hectares of 

peasant land was converted to tour iam 1 reereatiQn use. 

More than ten times this amount (37.00 hectares) vas changed 

to 'Urban / Industrial Land' use. 

As was the case with plantation land, the 1964 - 1972 

study period saw even more peasant land developed for urban 
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/ industrial'(1d tourism / recreation purpases. ,In fact, 

the amount of p'easant land sacrificed for taurism 

development more than doubled (from 3.53 hectares ta 7.26 

hectares), while 10sses ta 'Urban / Industrial Land' 

increased by over 275 percent (from 37.00 hectares ta 138.91 

hectares) in the 1964 - 1972 study period, as compared with 

the 1950-- 1964 study period. 
-

Despite an ever-increasing demand for bath 'Tourism-

and Recreation Land' and 'Urban / Industria1 Land' in the 

1972 to 1980 study period (see Figures 5.13 and 5.14), the 

a~ount of peasant land converted to these two uses vas 

reduced dramatical1y in the 1972 - 1980 study period. on1:y­

t-1,if hectares of _' Peasant Agriculture' was turne<! into 

\»burism and. Recreation Land' between 1972 and 1980. This 

is a 99 percent decrease from the previous study periode 

25.30 hectares of peasant l~d vere developed for urban or 

industria1 purposes between 1972 and 1980. This ia an 82 

percent reduction from the 1964 - 1972 figure. In aIl, on1y 

, 25.40 hectares of peasant land were lost. to these two 

urbanizinq forces in the third study period. This 

represents an 83 percent ~ecrease as compared with the 

second study period, and corresponds quite c1ose1y with the 

78 percent reduction in. the amount of 'Plantation 

Agriculture' converted to ''l'ouriaDl and Recreation Land' and 

'Ur-ban 1 Induàtrial Land' over the same time span. 

Bypothesis Four is thus accepted. 
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Table 5.16 Development'of 'Peasant Agriculture' 

( 1950-1980) 

Time Tourism and Urban / Total 

Per\d Recreation Industriel Conversion of 
Development Oevelopnent Peasant Land 
. ( Hectares) (Hectares) (Hectares) 

1950.!t4 3.53 37.00 40.53 
-

1964- 2 7.26 138.91 146.17 

1972-80 0.10 25.30 25.40 

TOTAL: 10.89 201.21 . 212.10 

Figure 5.11 Hiatoqra. illusteolltinq the, 4l1Ount 
of 'Pusant "qricultura' diverte<! 
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Hypothes i s 5: The rate of .increase in 
peasant holdings will be highest in the 
1950 - 1964 study period, and 10wer in 
the 1964 - 1912 s'tudy period. No 
increa~e in the number of peasant 
holdings will -be observed for the 1912 -
1980 s tudy per iod. In fact, tQe area of 
'Peasant Agriculture' should remain 
essentially constant in the 1972 - 1980 
study period, in response ta the 
recommendations for consolidation of 
peasant holdings presented in the 
Physical Development Plan. 
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Analysis: The area of ~:peasant Agriculture' in the 

west Coast Study Area incréased from 621. 87 hectares in 1950 

ta 708.77 hectares in 1964. This is a 14 percent increase. 

By 1912, there were on1y 383.06 hectares of 'Peasant 

AgrLculture' in the West Coast Study Area. This figure had 

drppped even further to 357.96 hecta.res, by 1980. Thus, the 

second and third study periods saw decreases in thè amount 

of 'Peasant Agriculture' in the West Coast Study Area of 46 

percen t and 1 pércent resp,ecti vely. 'Hypothesis Five is thus 

accepted, but further examination provides' interesting 

insight into the lasses of 'Peasant Agriculture' in the 

second and third study periods. 

Not aIl of the loss of 'Peasant Agriculture' can be 

accounted for by government policy discouraging sub-division 

and encouraging amalgamation. The loss of peasant lands was 

the result of competition from a number of sectors.. As 
.. 

disçussed in the previous section, over 170 hectares of 

• Peasan t Agr icu1ture' were lost to tourism / recreation and 

urban / -industria1 uses between 1964 ~nd 1980. 



" , ' 

• 

c· 

• 

Figure 5.18 Changes in the area of 1 Peasant. 
Agriculture 1 in the West Coast 
Study Area C1950-1980) 
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Figure 5.19 Net conversion of 'Plantation 
Agriculture ta 'Peasant Agriculture' 
(1950-1980 ) 
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Tabl. 5.17 LO.... of Land U.e Type ·'e' -
'pea .. nt Agriculture' (1964-1980) 

~ 

Perioe:! 1964-1972 1972-1980 

·210 

Change 'type ~ 
(Hectares) (Hectares) 

0 

, Peasant Agriculture 
to Grazinq / Unused 184.07 22.78 

Grazing / Onusee:! to 
Peasant Agriculture 10.69 15.93 

Net Change - 173.38 - 6.58 

" 
Peasant Agriculture to 
Plantation Agriculture 24.19 11.90 

Plantation Agriculture 
to Peasant Agriculture 22.28 19.25 

Net Change 
, 

- 1.91 + 7.35 

Peasant Agriculture to " Uncleared /,Overqrovn 16.53 0.71 

Oncleared / OVerqrown 
. 

to Peasant Agriculture 5.04 0.30 

Net Change ;:.. 11.49 - 0.41 

Pea .. nt Agriculture to 
Touris. / Recreation 7.26 0.10 

Touris. / Recreation 
to • Pea sa nt Agriculture 0.20 0.00 

Net Change - 7.06 - 0.10 

P .... nt Agriculture to 
138~91 Urban 1 Indutrial . 25.30 

Orban 1 Indu.trial Land 
to Peasant Agriculture 7.06 0.20 

, 
Illet Change - 131.85 - 25.10 

CIl 

Illet LotIs Suatained 
by 'PeaNnt Agriculture' 325.69 25.01 

14$;;; 
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Figure 5.20 "Net losses of 'Péasant Agriculture' 
~o other land use types (1964-19?2) 
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Hypothesis ,6: Statistical analysis of 
I and t e n ure / If. and cap a b i lit Y 
relationsh~ps for. the West Coast study 
Ar ea will 5 how a disproportiontely high 
correlation between 'PBasant 
Agriculture' and marginal farming land 
for aIl four study years. 

A'n a lys i s : In testing 

212 

the 

percent area coverage of 1 Plantation Agriculture' and 

IPeasan~t Agriculture' by slope class, soil type, soil depth 

and rainfall are compared indi vidually. "'" 

YEAR 

1950 

1964 

1972'· 

1980 

AVG: 

CHANGE 
1950-80 

":ij;l 

Table 5.1B Percentage of 'Peasant Aqr~culture' and 
'Plantation Agriculture' according to 
slope class (1950 - 1980) 

SLOPE CATEGORY SLOPE CATEGORY 
< 10 degrees >10 degrees 

Percentage of Percentage of Percentage of Percentaqe of 
Peasant Plantation Peasant Plantation 

Agriculture Agrl.culture Agriculture . Agriculture 
• 

78.53 
.... 

87.26 21. 47 12.74 

77.18 86.27 22.82 13.73 

75.69 83.as 24.31 16.15 

74.68 83.11 25.3? 16.89 

76.52 85.12 23.48 14.88 

, 
DECREASE DECREASE INCREASE INCREASE 

" 

.. 

' .... 

"z;+; 'f',..,&J4A& • ;t 

. '-

". 

f 
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Figure 5.22 Percentage of 1 Peasa.nt Agriculture f 
and 'Plantation Agriculture' on slopes 
of 1ess than 10 degrees' (1950-1980) ~ ~- \ 
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Figure 5.23 Percentage of 'PEBsant Agriculturè' 
and 'Plantation AgriCulture' on slopes 
of RDre than 10 degrees (1950-1980) 
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Figures 5.22 and 5.23 graphically represent a number 

of interesting relationships and trends, including the 
1 

following. 
( 

(1) TH'e great ma~ority of agricu1tura1 land is found 

on s10pes of tè~ degrees or less. 

( 2) A higher percentage of 'Plantation Agriculture' 

than 'Peasant Agriculture' is located in areas with slope 

factors of ten degrees or less. An average of 85.12 percent 

of the 'Plantation Agriculture' in the West Coast Study Area 

had slopes of ten degrees or less during the four study 

years. Significantly less - 76.51 percent ~ of th~ 'Peasant 

Agriculture' in the West Coast Study Area was found to be 
. 

located on land with these favorable slopes. 

( 3) A higher percentage of 'Peasant Agriculture' tha~ 

'Plantation Agriculture' was found to be located in areas 

"'. 
with high slope factors. An average of 23.48 percent of the 

'Peasan t Agr icu1ture' in the West Coast Study Area occurred 
'\ 

on slopes of more than ten degrees. Only 14.88 percent of 

plantation agriculturaI land fits into this same cat~gory. 

( 4) A higher percentage of both 'Peasant Agriculture' 

and 'Plantation Agriculture' was located in areas with 

slopes of ten degrees or less in 1950 than in 1980. In 

fact, each of the three study years following 1950 saw a 

decreas e in the percentage of agricultural land located on 

favorable slopes. The concomitant increase in the 

percentage of agricultural land in areas vith slopes 

exceeding tCên degreea is also observed. This ia attributed 

k e he 4# :" 

.... 
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to the eastward migration of both of these agricultural land 

us e types, due to pressure from 'Tourism / Recreation Land' 

and 'Urban / Industrial Land' along the coast. 

The analysis presented above clearly indicates that a ' 

significantly higher percentage of plantation land than 

peasant land is located on terrain with slopes favoraole to 

agriculture. 

Soil Type: For the purpose of this analysis, the 

fO!-lr soil types of the West Coast study Area have been 

placed in two categor'ies - agriculturally favorable and 

agriculturally unfavorable.' Agriculturally favorable soils 

include those of the Black and Grey-Brown associations. 

Soils of the Red Sand and coastal associations fall into the 

agriculturally unfavorable category. 

Table 1j.19 percentaqe of 'Peasant Agrlculture' 
and 'Plantation Aqriculture' accordln9 

'" 
ta sOlI quality (1950-1980) 

FAVORABLE SOILS ONFAVORABLE SOltS 

YBAR , of Total , of Total % of Total % of Total 
Peasant , Plantatl.on Peasant Agriculture 
Agriculture Agrl.culture Agrl.culture Aqrl.culture 

1950 92.88 90.68 7.12 9.32 

1964 92.66 85.07 7.34 14.93 

1972 91.23 86.14 8.77 13.86 

1980 91.98 82.80 8.02 17.20 

AVERAGE 92.19 86.17 7.81 13.83 

CIWIGE SLIGB'l' 
(USO-SO) D2CRBAsE DECREASE IHCREASE INCREASE 

.. 
li ,,;:Ji!j 1 LJ ,1 ; Q; t sa •• 
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It is surprising to note from the figures in Table 

5.20 that significantly more 'Peasant Agriculture' than 

'P1antation A-griculture' was located on favorable soi1s 

during aIl four years of analysis. 

Another unexpected finding is that the percentage of 
-

both agricultural land use types loc-ated on unfavorable 

soi1s increased steadily over the thirty year study periode 

Between 1950 and 1980, the percentage of plantation land 

occurring on unfavorable soils almost doubled - from 9.32 

percent to 17.20 percent. The increase noted for peasant 

land is not as dramatic - from 7.12 percent in 1950 to 8.02 

percent in 1980. 

We can conclude from these fiqurès that soil type ls 
i 

not a limitinq factor to 'Peasant Agriculture' when colltpared 

-- wi th • Plantation Agriclture·. 

• > 

) 
l 

tt hO , Je 
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Figure 5.24 Percentage of 'Peasant Agriculture' 
and 'Plantation Agriculture' on 

- favorable soils <1950-1980) 
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Figure 5.25 percent,age of 'Peasant Agriculture' 
r and 'Plantation Agriculture' on 

unfavorable soi1s (lg50-l980> 
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Soil Depth: Table 5.21 and Figures 5.26 and 5.27 

illustrate a very strong correlation between soil depth 

c1ass and land tenure. For the 1950 - 1980 study period, ~n 

average of 56.87 percent of the 'peas·ant Agriculture' in the 

West Coast Study Area was located o.n soils of normal depth 

(profiles in excess of 18 inches - 46 cms). This compares 

with 76.96 percent for 'Plantation Agriculture'. This 

twenty percentage point differential is obviously also 

reflected in the statistics for land tenure versus shallow 

soils. 43.13 percen t, of 'Peasant Agriculture' - but only 

23.04 percent of 1 Plantation Agriculture' - occurred on 

shallow or very shallow soils between 1950 and 1980. 

As with aIl other physical parameters examined "0 
, 

far, the percentage of both peasant and plantation lar(d 

located on soils of favorable depth decreased over the 

thirty year study periode 

YEAR 

1950 

1964 

1972 

1980 

AV'ER.AGE 

CHAIIIGE 
(l9S0-'O) 

Table 5.20 perc.ntage of 'Peaaant Agriculture" 
and 'P~antation Agriculture' accordinq 
ta soU depttl 119<;0-1980) ... 

NORMAL SHALLOW lUfD VBRY SHAt.LOW 

(Profiles >18 in. - 46 cu, (Profiles <18 ins - 46 ~) 

, of Peasant , of Plantation , l'If Peasant , of Plantat10n 
Aqricul ture AgricUlture Agn,culture Agriculture 

58.21 77.97 41.79 22.03 

56.36 ~7.08 43.64 22.92 

57.60 7S.91 42.40 24.09 

55.31 16.88 4<1.69 23.12 

56.87 76.96 43.13 23.04 

DECREASÉ Dr.qtSASE IJIICRSAU I.:tt&uB 

______________________ 1_'-___ --_----------______ ............. .,.P1r 
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Figure 5.26 Percentage of 'Peasant Agriculture' 
and 'Plantation Agriculture' ~ccording 
to normal 5011 depth (1950-1980) 
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and 'Plantation Agriculture' accordlng 
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Rainfall: For the purpose of this analysis, the 

west coast S-tudy Area has been divided into two rainfall 

,categories. The 'most favorable' zone receives in excess of 

sixt Y inches of precipitation per year. The '1 ass 

favora'ble' zone receives less than sixt Y inches of rain 

annually. 

Table 5.21 Pereentage of 'Peasant AgricQlture' 
and 'Plantation Agriculture' accQrding 
to rainfell cless (1950-1980) 

LESS FAVOURABLE ZONE MORE P'AVOURABLE ZONE 
<60 loches Average Annuai Rainfall >60 Inch •• Averaqe Annuel Rain!al1 
, of Peaaant , of Plantation , of Peasant , of PlantatIon 

'/BAR A<,Jricul ture Agriculture Agriculture AgriCulture 

1950 83.93 71.72 16.07 , 22.28 

1964 85.65 15.90 14.35 24.10 

1972 82.39 66.42 17.61 33.58 

1980 78.60 69.55 21.40 30.4S 

AVERAGE 82.64 12.39 17.36 ,27J 61 

-CHMGB . 
U950-80) DBCREASE DECRBASE INCREASB INCRDSB 

1 

An average of approximately 28 percent of the 

'Plantation Agriculture' in the West Coast Study Area was 

J.ocated in the fAvorable rai'nfa1l zone bètween 1950 and 

1980. This compares vith a mere 17 percent for 'Peasant 
<. 

Agriculture'. A cleu correlation thus exists between land 

tenure and average annual rainfall. 

444644 .. 

. 

--
,. 

j\ .-
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Figure 5.28 Percent~gé-of 'Peasant Agriculture' 
and 'Plantation Agriculture' accordlng 
to less favorable rainfall ctass (1950-1980) 
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Figure 5.29 Percentage of 'Peasant Agriculture' 
and 'Plantation Agriculture' accord1ng 
favorable rainfall class (1950-1980) 
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The eastward migration of both peasant and plantation 

agriculture resulted in a steady decrease in the percentage 

of these land use types located in the dry coastal belt. 

The proportion of 'Peasant Agriculture' located in the 

favorable rainfall zone (>60 inches ayerage annual rainfall) 

increased from 16.07 percent in 1950 to 21.40 pèrcent in 

1980 (a 33 percent increase). A similar shift of 36 percent 

(from 22.28 percent in 1950 to 30.45 percent in 1980> is 
• 

observed for 'Plantation Agriculture'. 

Conclusion: Strong correlations exist between land 

tenure and terrain slope, soil depth and rainfall.' When 

land tenure ls compared with each of these variables, a 

significantly higher percentage of 'Plantation Agriculture' 

than 'Peasant Agriculture' is found to be located ~n 

favorable zones. The only land capability parameter for 

which this pattern is not observed ia soil type. The 

hypothesÎs is thus accepted. 

t % ..-

. 
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TESTING OF HYPOTHESES -- MARGINAL LAND 

Hypothesis 7: Urban development of 
marginal land will be found to have 
increased dramatically from one study 
year to the next. -, 

223 

Analysis: For the purpose of this analysis, 

marg i nal land i s def i ned as land wi th Any or aIl of the 

foJlowi ng eharaet eristies: terrain sl:opes in exeess of ten 

degrees, average annual rainfall in the 40-50 ineh range, 

shaliow or very shallow soil pro~iles (lesi than la ins 1 46 

cm s ), 0 r s ~o i 1 belon gin g t 0 the Co as ta l 0 r Red San d 

Associations. 

In testing this hypothesis, the 

urbani zed land was ealculated for each 

'''-., //,', 

net i ncf:e~s e in 

study per~dd. The 

figures indicate that both the greatest relative and 

absolute change in the amount of urban land occurred in the 

1964 - 1972 study period, when 213.81 hectares were 

converted to this land use type. This compares with 62.60 

hectares between 1950 and 1964, and 119.25 hectares between 

1972 and 1980. 

In the seqond phase of the analysis, the area and 

percentage of the new1y urbanized / industrialized land 19 
, ' 

\ 
compared wi th the occurrence of each of the marginal land 

types. 

\ 
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, 
Slope: Approximately 26 percent of the' land in the 

West Coast Study Area has slopes in excess of ten degrees. 

Table 5.22 'indicates that the percentage of land converted 

to urban or industrial uses did not reach this level for any 

of the three developmeI\t periods studied (1950-64, 1964-72', 

1972-80) • 

This finding is not an' indicatidn that government 

policy to encourage the use of marginal land for 
, ' 

urbanization / industrialization has been unsuccessful. Two 

factors the pr~mium placed on level land for the 

construction of buildings, and the concentration of 

developmen tin, the fIat coastal lowlands - are responsible 

for the low correlation between terrain with high slope 

factors and the development of urban / industrial areas. 

STUDY 
YEAR 

1950 

1964 

1972 

1980 

Table 5.22 Urbanization of terra~n v1th slopes 
of more then 10 deqrees (1950-1980> 

Net incl:ease in Total Urban Total nevly _ 
urt:lan !aM s1nce InduStrial Lard utbIIni2ll!ld land 
crevic::a,w sbXJy oceut:rlng on en slopes 
year slcpes> 10' > 10' 
(!lect:areS ) (hect:azeS) (hac:ta%es) 

--- 23.89 ---

62.60 34.37 10.48 

213.81 82.67 48.30 

119.25 105.35 22.68 

Peta!nt:Me of 
newl,! u:rbanimd 
land on sloces 
~10 

, 

---

16.74 

22.59 
i 

19.02 
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Rainfall: Table 5.23 indicates that 46.85 percent 

of the urbanization / industrialization that occurred 

between 1950 and 1964 took place in the lowest «50 inches) 

average annupl rainfall zone. Between 1964 and 1972, almost 

the exact sarne percentage - 46.20 percent - of the urban and 

industral de-velopment occurred in the driest rainfall" zone. 

Between 1972 and 1980, 78 of a total of 119 hectares of 

urban / industrial development (66 percent) took place in 

the driest region~, of the West Coast Study Area. 

AlI of these figures are significantly higher than the 

25 percent of land in the West Coast study Area that falls 

into the marginal «50 inches) average annual rainfall zone. 

Although encouraging in terms of the appropriate 

development of urban infrastructure in areas of low 

agricultural potential, the statistics do not represent as 
~ :1 

strong a cause / effect relationship between development and 

rainfall as first appears. 

proximity to the coastal highway ia a major 

determinant of the location of urban development. Because 

this highway runs through the dry coastal plain, aIl 

development that was actually induced by proximity 

considerations ls equally represented in the development /. 

rainfall correlation statistics. 

p #44 UP li 41 
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S'IUDY 
YE1\R 

1950 

1964 

1972 

1980 

Table 5.23 

Net lnCrease III 

urbaruzed land 
area Slllee _ 
oreVlOUS stooy 
year 
(hectares) 

--

0 

62.60 

213.81 

UrbaOlzation of laod areas recelvlng 
more than 50 ioches (127 cms) of ralofa11 
annua11y (1950-1980) 

Total urban! Total newly !?ercentage of 
industnal land-~zed land urbanized land 
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l.ocated in rain- occuring in occun.ng III raJ.l1-
faU Wl.th zones rainfall zones fal1 zcnes W1th 
> 50 lllches Wlth > 50 ~s > 50 lIlChes 
(œctares) (hectares) 

34.08 -

63.41 29.33 46.85 

162.20 \98.79 46.20 

-- ---------- --- ------- t-

119.25 240.62 78.42 65.76 

Only the 1972 - ~980 "rainfall/development correlation 
\ 

statistic is considered to be significant. The decision to 

expand the Oxn§lrds and Husbands housing projects (both of 

which are located inland of Highway l, but in an area that 

is agriculturally marginal due to low rainfall),. was 

appa r en t 1 Y ba s ed on a land use / land capabili ty decision. 
--'::1 

The expansion of these two projects accounts for the 
o 

majority of the increase in 'urban 1 Industrial Land' 

between 1972 and 1980. 

q 
~ 

. ~ 
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Soil Depth: 39 percent of the West Coa&t Study Area 

ia covered by s ha110w or very shallow soi1s (pJ;'ofiles less 
\-

t han 18 i n 5 - 4 6 cm s ). The p e r ce nt age 5 0 fur ban ,a n d 

industrial development occurring on these soUs for the 

three study periods are close to this figure - 1950-64 
-

(38.64%), 1964-72 (52.80%), and 1972-80 (-35.77%). 

In the first and last study periods, no cause / effect 

rela tians h i p existed between choice of development location ' 

.and the occurrence of shallow soi1s. A signlficant 

correlation 15, however, observed in the statistics for the 

1964 - 1972 study period, during which 52.80 percent of the 

urban and industrlal expansion t;Oq~ place o.n shallow and
o 

very sha110w soils. This 15 particular1y signif icant, given 

that more 'development occurred during this study përiod than 

during the first and third study periods combined. 

Table 5.24 UrbanJ. %atlon of land WJ.th shallow and very 
5hallow 50115 (prohles <18 lns - 46 cms ) 

( 1950-19801 0" 

Net lIlCreaSe Ul Total Urtlan/ Total I1E"oily Peroent.age of 

"S1'UCff 
area of, url:Ian- IzxhIstruù Land u.rbaru.url l..anci new1v urbaru.zed 
ued l.an:i SJ.nœ occu.rn.ng on cx:cu.rrlIlg en lar1ld ocx:u.rnnq 

YF.AR l.a.st stuiy year shallew aOO shallooI and en shalloor and 
very s/lallaof very shallcw very shallow 
SOJ..ls 5OJ.1s (hectares) 501.15 

1950 - 43.55 - -
, . 

l.964 62.60 0 67.74 " 24.19 38.64 

, 

Q 

1972 213.81 180.64 112.90 52.80 

" 
1980 119.25 223.29 42.65 - 3S.n 0 

• 

. 
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The soils of the Red Sand and Coastal 

Associations comprise 0I?-ly 10.23 percent of the land in the 

West Coast Study Area. Table 5.2 5 indicate'~ that areas 
i-' 

covere'd by soi 1s of the Red Sand or Coasta1 Àssociations 

vere not specifically se1ected as sites for urban or 

. industrial development during any of the three study 

periods. 

Conclusion: The unsuitability of land with high 

slope factors for urban or indus~ial development, combined 

vi th the pr emi um placed on land in the fIat çoasta1 plain, ~ . 

./~----
negated the establishment of a correlation between land of 

marginal capability due to slope and urban development. 

A high correlation is observed between land of low 

agricultural capability due to inadequate rainfall and urban 

/ industrial development. This relationship i5 likely 

explained by a secondary (ocean proximity) variable, 

however. Only in the 1964 - 1972 study period is the 

correla t ion between marginal land due to low average annual 

rainfall and selection of development sites considered to be 

s ignif icant. 

The selection of land for urbanization / industrial-

ization that is marginal due to shallow or very shallow 

soils ls deemed ta be slgnificant for the second study 

period only i No correlation was found to exist between 

&gricul-turally margina;l soil types and selection of urban / 

industrial sites. 

D • 
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/ raole 5.25 UcbdOUëltioo of l.~nd ..,lth aqnculturally 
raarglnal so11 (1950-1980) 

~-~ 

_. 

Net J.nCn!alIe Ul Total Urbdn ! Total Urban / Percenta'1e of 
area of utban- Industrl.al Land newly urban1zed 

229 

Inlustrial Land 
YEAR izII!Id land siJloe cx:curn..ng CIl occurn..ng al land on 501.15 of 

l.5t st:udy year shallow an:! Coastal or !ej the Red Sand or 
very sha..l.l.aoI Sand AsSOClatlCll Coast~1 Associ-

< 
50115 (hectares) 501ls (hec+-...ares) atl.ons .. . 

1950 - 10.28 - -

1 

1964 62.60 14.41 
1 

4.23 6.76 

r 

1972 213.81 25.00 10.59 4.95 

1980 11.9.25 30.85 5.85 4.91 

The hypothesis that urban development of marginal land 

wi 11 be found to have increas~d~ dramatically from one year 

to the n ext cannot be accepted based on the data. Although 

strong correlations do exist in many instances between the 

location of agricultu\t'al1y marginal land and devel.opment, 

most correlations are coinèidental and no cause / effect 

r~lationship can be established. 

; 

j 



I~ 

(: 

( 

Bypothesis 8: Most development of 
marginal land in the 1950 - 1964 and 
1964 - 1972 study periods probably 
occurred in flat areas. If government 
policy had any effect, development of 
marg i nal land in the final (1972 - 1980) 
study period would have occurred 
primarily in areas with higher slope 
factors. 

230 

Ana1ysis: A six phase analysis was performed to 

tes t this hypothesis. ~ II In the first phase, marginal land 

areas were identified' as those receiving less than 50 inches 

(127 CIDS) of precipitation annually trainfall classes 'A' or 

'B')i with C~~tal or Red Sand soil associations (soil 

zones 'c' or 'D')i or with shallow or very shallowsoi1 

(soi1 depth classes 'B' or 'C'). (2) A composite data set 
, ~ 

inc1 uding on1y marginal land was then prepared for each' of 

th e fou rte en sub-uni ts • ( 3 } Oeveloped land was def i ned as 

land being used for either tourism / recreation or urban / 

indus trial purposes (Land Use Types 'E' or 'F'). (4) A 

series of separate data sets, including on1y deve10ped land, 

was then prepar ed for, each of the fourt~en sub-uni ts and 
, 

four study years. (5) In the fifth pha.se, the data sets of , 

marginal larid were compared with the data sets of deve10ped 

lanp for each of the four study years. The resu1t of this 

comparison is a set of fourteen data sets for areas of 
J' 

developed marginal land in each study year. (~) The sixth, 

and final, phase of the ana1ysis involved the comparison of 

these 'Developed Marginal Land l data sets with the slope 

data set. 

--~--------------------------------------------~,--------------------------------------------.-
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The analysis described above yielded the followinq 

statistics for developed marginal land according to slope 

class. 

" 
l'arr_ln S10pe 
Cla •• (o.gr ... l 

0-2 

2-5 

5-10 

10-20 

20-30 

>30 

1'OTAJ.~ 
1 

o.welope4 _~9ilUll land ac:c:ordin9 
to terrain .lopot !l950-UIOJ 

DeY.lo~ Nar9inal Land (H~.f •• 1 

1950 )1954 1972 1980 
< 

16.63 22.61 52.12 53.33 

U.OS 86.09 117.64 162.70 

35.99 66.13 1116.29 251. 91 , 
p.81 2'.90 71.57 103 •• ) 

! 5.5. 9.17 15.12 16.4) 
j 

/ O.lO 0.50 0.91 1.11 
, 
116.32 209.47 443.65 588.91 

The percentage and absolute increases in the amount of 

developed marg i nal land, acco-rdi n9 to slope class, are 

presented in Table 5.27. 

Tabl,e 5.27 

'lBRRAIN 
StoP!! 
CLASS 
(DEGREES) 

, 

0-2 

2-5 

5-10 

10-20 

20-30 

30 + 

'rO'l'AL: 

D.velopaent of .. rqinal land according 
to terrain .~op. (1950-1980) 

/ 

DEVBLOPMENT OP MARGINAL LAND 

1950-64 1964-72 1972-80 

Percent Percent ,Percent 
BA Increase BA Increase HA Increese 

6.05 36.38 29.U 129.81 1.21 2.32 

42.04 95.44 31.55 36.65 4,5.06 38.30 

30.14 83.75 120.16 181.70 65.62 35.22 

11.09 80.30 46.67 187.43 31.86 44.50 

3.63 65.52 5.95 64 .89 1.31 8.66 

0.20 66.67 0.41 82.00 0.20 21.98 

93.15 -.- 234.18 -.- 145.26 -.-

_ 4AC 
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Figure 5.30 illustrates the percentage increase in 

develol?ment of marginal land for gentle and mOderate/steep 

slope classes. It is clear that the rate of development of 

marginal land with gentle slope factors decreased 

significantly during the third study periode The same trend 

is r however, obs~rved for marginal land with moderate or 

steep slope factors. The hypothesis that marginal land with 

gentle slopes would be I?rotected to a greater degree from 

development during the third study period than would' 

marginal land with moderate or steep, slopes cannot, 

therefore, be accepted. 

________ ---------.... ---....... ;;-___ .... "4 __________________ ~~~ "r''''~ 



TESTING OF HYPOTHESES URBANI ZATION 

BYRothesis 9: Urbanization that 
occurred before 1972 took place 
without regard to land capabilityor 
previously established land uses. Thi.s 
is a predictab1e outcome of unrequlated 
open competition for housing and 
industrial land. v 

233 

Analysis: For the purposes of this analysis, the 

percentage of newly urbanized land that was previously in 

agricultural production is calculated for each study period. 

These values are then compared, in order to determine 

whether or not a significantly higher percentage of 

agriculturally pro.ductive land was developed between 1950 

and 1964 than during the latter two study periods. 

Figure 5.31 clearly illustrates that the greatest 

development of agricultural land for urban / industrial 

purposes occurred in the 1964 - 1972 study period, rather 

than in the 1950 - 1964 study period as suggested by the 

hypothesis. Nonetheless, the hypothesis is accepted, given 

that almost ha If of the land developed for urban / 

industrial purposes had· been agricu1tural1y productive at 
" , 

the beginning of the study period. The legis1ation 

introduced as a result of the Physicp.l Development Plan 

was successful in rèducing this figure by more than 67 

percent by the final study period. 

----------------------.--._-------------------_., .. -Î 
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Figure 5.31 

48.88 

37.45 

r ", 

Percentaqe of newly urbanized land previously 
ln aqricultura1 land uses (1950-19801 

'~'otal P~vious1y Aqricultura1 

Previouslv Ln Peasant 
Aqricu1ture 

12.]2 
Il.43 11.24 Previously in Plantation 

Agriculture 
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STUDY PERIOD 
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Hypothesis 10: Urban development that 
occurred after 1972 took place in 
designated growth areas. In particular 
the Speightstown, sunset Crest and 
Prospect sub-uni ts of the West Coast 
st udy Area are anticipated zones of high 
urbanization for the third study periode 
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Analysis: For the purpose of this analysis, the 

term 'urban development' is considered to mean any increase 

in the amount of land devoted to Land Use Type 'F' (Urban / 

Ind,Ustrial). Table 5.28 presents !;;' breakdown of the urban 

development that occutred in the West Coast Study Area 

between 1972 and 1980. 

The average 1972 1980 increase in urban land, 

expressed as a percentage of sub-unit area, was 3.57 

percent. Although the actua1 figures ranged from a 10w of 

0.48 percent (sub-unit .06) to a high of 15.00 percent 

(sub-unit 112), the great majority of sub-units experienced 

urban developmént of between 0.5 percent and 5.0 percent of 

th e i r r es pecti ve land- areas between 1972 and 1980. In only 

two sub-units ('12 and '13), did urban development occur on 

more than five percent of the land ares. These two 

sub-units (Thorpe and prospect) ar"~, geographically 
\ 1 •• 

contiguous and are locatedjin one of the \antl.c1pated zones 

of high urban development. 

B 
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Table 5.28 Urbanization of the West 
Coast Study Area (1972-1980) 

TOTAL AREA URBAN DEVELO P- INCREASE 
(HECTARES) MENT (HECTARES) IN URBAN 

, LAND (1972-80) 
AS PERCENTAGE 
OF TOTAL AREA 

301.21 2.42 0.80 

230.14 8.37 3.64 

330.44 7.66 2.32 

245.36 3.93 1.60 

357.26 9.68 2.11 

253.93 1.21 0.48 

264.31 2.32 0.88 

244.3S 6.96 2.85 

323.89 2.11 0.65 

320.36 4.04 1.26 

398.89 10.59 2.65 

167.34 25.10 15.00 

231.05 24.29 10.51 
c' 

226.41 10.58 4.67 . 
3,894.94 119.26 AVG:.3.57 
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An average of -1.2.75' percent of .lthe land in these two 

sub-uni ts was converted to urban / industrial uses during 

the fin J 1 st udy per iod. Together, they accounted for 50 of 

the 119 hectares of urban deve10pment that took place over 

the eight year period. Thus, over 40 percent of the total 

C-<urban development in the West Coast Study .Area was 

concentrated in O~y two sub-units between 1972 and 1980. 1 

Bypothesis 10 i8 accepted, although i~t must be noted 

tha t two of the three specifie sub-uni ts that ere expecte? 

ta experience the 9realt rate of urb~l ment between 

1972 and 1980 were inco rect1y predicted. This, in turn, is 

an indication that t e hierarchical Orban Deve10paent 

Strategy described in Chapter Three was less than effective 

in terms of encouraging housing development 1:n Holetown and 

Speightstown. Only the Oxnards and Husbands housing 

developments (located in the Thorpe and Prospect sub-units) 

vere correctly forecast as being high growth areas. 

( . 

\ 
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Hypothesis Il: urban development that 
occurr ed dur i ng the third study period 
(1972-1980) 1ike1y involved land that 
was unused during the previous 
( 1964-1972) study period. Whi~e most of 
this deve10pment probably took place on 
ma r gin aIl and, sorne deve10pment of land 

-of high capabi1ity may also have 
occurred. Such deve10pment wou1d be 
restricted to cases in which land had 
been taken out of agriculture for the 
purpose of speculation before the 
publication of the Physical Development 
Plan. Thus, land of high capabi1ity 
that was developed ror urban uses during 
the 1972-1980 study period probably 
evolved through the fol1owing series of 
land use changes: (i) 1950-1964, 
agriculture, <ii) 1964-1972, unused / 
speculation, (iii) 1972-1980, 
deve1opment. 
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Ana1ysis: As with the testing of Hypothesis 10, 

the term 1 urban development' i s used her e to mean any 

increase in the amount of land devoted to Land Use Type 'F' 

(Urban / Industria1). 

A total of 125 hectares of land in the West Coast 

Study ~rea was developed for urban purposes between 1972 and 

1980. O--f this total, 84 hectares- (67 percent) had been 

unused in 1972. 77 of the 84 hectares of unused land in 

1972 were in the 'Grazing and Unused Land' category. The 

remaining 7 hectares belonged to the 'U~~leared and 

Overgrown' land use type. , 
, 

By comparison, 41 hectares of the land that was 

developed for urban purposes between 1972 and 1980 had been 

in Agricu1tural pro~uction in 1972. This means 'that at 

le.st one third of the urban deve10pment that occurred 

,c. 
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during the final studyo period resulted, in the 10ss of 

agricultura1 land. 

It was predicted in Hypothesis Il that virtuallyall 
1 

land developed between 1972 and 1980 would have come from 

land that was unused in 1972, due to either low productivi ty 

or speculation. The in-depth analysis of the evolution of 

i ndi v t'éfua 1 parcels of land that were developed in the final 

study peri'bd was designed to find 1 hidden , abuses of the 

intention of the Physical Development Plan. The analysis 

presented above indicates, however, that urban development 

of agricultural land - although made more difficult by the 

recommendations contained in the Physical Development Plan 

- dld not require pre-planned transition periods of disuse. 

Conclusion: Al though it is encouraging to note that 

two out of every three hectares of land developed for urban 

purposes between 1972 and 1980 did not come from 

agriculture, the optimistic hypothesis that only unused 

land would be developed in the third study period cannot be 

, accepted. 

• 
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TESTING OF HYPOTHESES -- TOURISM AND RECREATION LAND 

Hypothesis 12: Land use statistics 
for 1964 should show considerably more 
land devoted to tourism than the 1950 
statistics. The lack of regulations 
protecting prime agricultural land 
during the 1950-1964 study period and 
the resultant use of land with high 
a 9 ri cu 1 tura1 capabili ty for the building 
of hot els, golf courses and recreational 
facilities is expected to emerge quite 
clear1y in the analysis of land use 
change between 1950 and 1964. 

... 
Analysis: In this analysis, the amount of land. 

deve10ped for tour ism / reccreation purposes between 1950 " 
., 

and 1964 is first documented. This developed land is then 

compared with slope, soil type, soil depth and rainfall data 
1h 

to determine the percentage of the developement that took 

place on land with good agricultura1 potential. 

The amount of land devoted to tourism and recreation 

in the West Coast Study Area almost doubled in the first 

st udy p~r i od - from 73 hectares in 1950, to 144 hectares in 

1964. 92 percent of this development occurred on land that 

s10ped 10 degrees or less, 97 percent w,?s on the productive 

'soils of the Black and Grey-Brow-n Associations, and 81 

percent of the development was on soils of normal depth. 

Only the tourism / recreation land versus average annual 

'ra i nfa!1 correlation varies from this pattern of deve10pment 

of agriculturally productive land. Due to the premium 

placed on land in the dry coasta1 plain for the building of 

t • 



,~ •• 111111 1 Jai: IUl. il : E. ail 1 d U Il' as.:_ 1 t UI 1 t t 

.' 

o· 
l, 

," . 

o 

241 . . . 
touri •• facilities l , oal,y 36 ~ercent of the t;ouri •• 1 

reereation developaeat tbat oc:curred betweea -1950 aàd l"" 

vaa in areas tbat r~ceiv, • • ore tbaD 50 iI~eb •• of raih 
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Bypothes i S 13: The 1972-1980 time 
p e rio d s h o'U 1 d ex h i bit b Y far the 
greatest rate of increase -in tourism 
developmen t. The danqerous trend toward 
ali ena t ion of agr ieu 1 tural land will 
pr9bab1y show siqns of slackening-off in 
tbis study periode If land of hiqh 
c.pability is found to have been 
developed fortourism in"the 1972-1980 
study per i od, i t vi Il be necessary to 
examine the evolution of the particu1ar 
parcel sin vol ved from 1950. In such 
cases, it is likely that land that vas 
being used for the qrowing of crops in 
tbe first time period, was bought for 
speculation and taken out of production 
in the second time period,. and vas 
finally developed in the third time 
periode This sequence, which ia also 
anticipated vith respect to ·land 
speculation for urban development ia 'a 
likely possibi1ity when conaidering 
spe<:ulation leading to the develo~ent 
of land for tourisme 

, , 

o 

\ 

Analysis: Figure 5.32 clearly refut.s the 

bypotbes i s th. t the 1972 - 19&0 tia. period shou1d exbibit 

by far the greatest rat. of increas. in touri •• 

deYelopment. 

It s hould be' empbasized,. bowever, that tbe .-,ut of 
.1 

lano developed for tour1.s. anel raer_tion purposes between 

1972 and 1980 vas still very siqnific:aDt. 

W Of the 87 hectares converted to Touri_ / Recreation 

land use between 1972 and 1980, fully 18 becara. (90 

percent) were in either the • GraZiD9 and Unu •• d LaDd' 

category (61 hectar .. ) or the 'tJDcleared / OVergrOWll I.aD4' 

category (17 hectares) iD 1972. A •• ra 3 bectare. o~ 
- -

a9ricültural land frOII 1972 bad beeD d."elo~ for touri_ 

or reer_tion parpos.. bf 1980. 
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Fl.gure 5.32 Increast!s ln 'Tourism / • 
Recreation Land' (1950 ... 1980) 
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.Figures 5.34 and' 5.35 illustrate how weIl these , 

statistics compare with the two previous study periods in 

terms of protection of agricultural land. 

46 percent of the 'Tourism / Recreation Land' that vas· 
1 

developed between 1964 and 197.2 had been in agricultural 

production at the outset of the study periode 8y the final 

study' period, the equivalent figure had been reduced ta a 

mere three percent. The hypothesis, that the dangeraus 

trend toward a,lienation of agricultural land will probably 

show 8i90 of slackeoing off, is therefore accepted. 
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Fi91l~e 5.34 Percentage of land converted fo 
tour~am and recreatl0n ua.s that 
va. unllaed in the previous study 
p.~iod (1950-1980) 
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Hypothesis 14: The comparison o..f an 
ocean proximity index with land use 

.... change information will. almost certainly 
prove that distance to the beach has had 
a greater impact on decisiOns regarding 
the location of tourist faciltties than 
has Any other variable. ;ct la expected 
that this relationship will be equally 
strong for aIl three tlme periods. 
Secondary proximity indices will also be 
exaJDined. It is anticipated that this 
phenomenon will' be most prevelant in the 
1972-1980 study periode 
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Analysis: The percentage of 'Tourism and 

Recreation Land' located Iess than 1.0 kilometers from the 
\ 

coas t i sin excess of 80 percent for each of the four study 

years. This finding substantiates the hypothesis that 

distance to the beach has had a greater impact on decisions 

regarding the location of tourist facilities than has Any 

other variable. 

The hypothesi-s that thi8 relationship will remain 

equally strong for aIl three time periods i8, however, 

ref u ted by F i-gure S. 3~, which indicates that the percentage 

of Land Use Type 'E 1 (t Tour ism and Recreation Land') located 

less than 1.0 kilometer from the coast declined steadily 

in each successive study year. 

This finding lends support to the theory that 

seconda ry proximi ty, rela tionship~ were established in the 

second and third study periods with the building of tourist 

infrastructure around the Sandy Lane Golf Course. The 

hypothesis is thus accepted. 
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Figure 5.36 Percentage of ITourism and Recreation 
Land' located less than 1.0 kilometers 
From the coast (1950-1980) 
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SUMMARY AND CONCLUSION 

The Island of Barbados ia a mere 430 square kilome~ers 

in area, eyat suppoçts a population of a quarter of a million 

people. "The sucees s or f ailure of land use pianninq thus 

has significant social and economic implications. 

Geologieal Evolution 

The ia1and, as ve know it today, beqan to take shape 

" 600,000 years ago when coral reefs started ta form over 

sedimentary depoaits that vere being tectonically uplifted. 

85 percen t of Barbados i s today covered by the resultinq 

Quaternary 1imestone ·cap·. 

History of Land Use Change 

~he complete lack of mineraI wealth on Barbados 

resulted in it being largely overlooked by European settlers 
, 

until the early 1,600's. Colonization beqan ~ith British 

settlement in 1627. Over the next ten yeara, patches, of the 

dense indigenous'fo+est were randomly cleared for the 

growing of subsistence crops. The successful introduction 

of sugar by the Dutch in 1637 resulted in the rapid 
, > 

transformation of t.he landscape from one of thick woods to 

one of large sugar plantations. By 1650, the dense forests 

had been cleared fram almost aIl of the fIat land, in order 

to enab1e the growing of sugar. 

il 
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The next 3-60 years. saw numerous~ problems confront· the 

plantation owners. Foreign vars, overseas competition, 'lois 

of. 80il fertility, environmental disasters and the 
. 

emancipation of slaves aIl reduced the profitability of the 

ID<?noc rop s ugar economy. Of aIl of these setbacks, however, 

i t vas on l y the ~ncipation of the slaves in 1834 that led 

to, a siqnificant change in the landscape of the island. 

Over the next century, numerous plan tations (mainly the 

least productive ones) were subdivided and sold to peasants. 

In 1950, Barbados appeared ready to enter its fourth 

century supported by an agricultural economy based almost 

entireIy'upon sugar cane. The introduction and immediate 

success of large scale tourism in the 1950's vere to 

drasticall y change both the economy and land use patterns 

over the next 30 years, novever. For the first time in 300 

years, sugar plantation agriculture began to feel the 

effects of competition for land from a potentially more 

lucrative industry. 

Study Area 

Tourism and sugar cane have been competing for land in 

Barbados for over three decades. This study was designed to 

document that land use competition, and to study its effects 

on land U8e change. In order to accomplish this, a study 

area vas outlined on the west coast of the island. The 

study area defined averages 15.5 kilometers in length and 
u 

2.6 ki lometers in width. lt vas selected primarily for its 
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dynamic land use change history, simple pattern of physical 

and lèfpnd~cape features and extremely diyerse land 

cap~bility. The study area vas subdivided into 14'sub-units 

to facilitate computer data entry. 
1 

Phy.tc.l Factors Affecting Land Use 

Soil Type and Oepth: Four soil associations •• re 

identified and their relative coverage percentages noted. 

Each of the four S,ail associations found in ,the West 

Coas t 5 t udy Area was formed by a eombination of the erosion 

of the limestone cap and the deposition of ash from volcanic 

eruptions on neighbouring islands. Differences in sail 

'genesis rplate mainly ta the age of the sail, whieh 

determines the degree of weathering and the amount of 
{ 

volcanic dust in its composition. Soils found at higher 

elevations are more mature and eontain more voleaninc ash 

than lower soi1s, due ta the slow tectonic emergence of the 

!sland. 

Soils of the Black Association have a uniformly dark 

profile which is likely the result of the sorption of 

organic matter on montmorillonitic clay. Soi1s of this 

association consist mainly of clay with relatively low sand 

and s i l~' con ten t . Sail depth and drainage characteristics 

are strongly related and combine ta significantly alter the , 

productivity of this soil type. Where weIl drained and of 

adequate depth, these soils are suitable for cane or other 

agricultural production. 
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The soils of the Grey-Brown Aa8ociatton a~e similar 
,-

to tho.e of tt. Black Asl!0ciation in that they 'are composed 

of over 60 percent clay and' relatively 1ittle s~nd or: silt. 

Tbey are found p'ilher elevations than are the soUs of 

the Black Association and have, as a result, been exposed to 

greater weatherlng and deposition of vo1canic ash~ When of 

adequate depth and weIl drained, these soils are goad cane 

producers. 

The soi 1s of the Red Sand ù8ociation have extreme1y 

10w agricu1tural potential due to their sandy (>65 percent) 

composition, low levels of organic mate~ial and poor 

hydrological properties. 

The soi1s of the Coastal Aa.ociatidn are also 

extremely unproductive. They are generally sha1low and 

rocky and ar e res t rièted to the driest section of the West 

Coast Study Area. 

Terrain Slope: Cane production ls impossible on 

land of any soil type with high slope factors, due to the 

concomitant problems of stoniness, high erosion, poor 

drainage, shallow depth and overal1 10w fertility. 

Generally, the flatter the terrain, the higher its 
fi' 

agricultura1 potent~al. 

Rainfall: Complex inter-re1ationships eX'ist. between 

cane growth and average annual rainfall, 1ength of the dry 

season, potential versus actual evapotranspiration, ~ 

cetera. Review of the findings of Oguntoyinbo (1964) and 

Rouse (1962) indicates, however, that these relationships 

.-
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can be reduced to three common principles applying to sugar 

cane potent,lal in Barbados: Cl> Rainfall distribution is 

spatially and t_porally inconsistent, with the mean annual 
v --. 

total being , on the w~o).e, marginal f~r cane cultivationi 

(2) As a rule, the higher the average annual rainfall in an 
" , 

area, the greater i ts cane production potential: (3) The 

shorter the dry season ,the higher the sugar production 

potential. 

.u 

Sp!tial-Economic Factors Affecting Land Use 

Proximity: 'A number of spatial, - economic factors 

that are unique to the west coast of Barbados, precluded the 

appl i ca t i on of tradi tional rural/urban or market/hinterland 

location models to the study area. Instead, a unique 

proximity model was developed for this work to test 
'". 

relationships between beach proximity and land use change. 

Fundamental differences between the beach proximity model 

and Von ThUnen' s market / location rent model were reviewed 

in order to emphasize: (1) the premium of shoreline property 

for tourism development, and (2) the effect on the model of 

a narrow study area which produces no significant time or 

economic hinderence to movement between the coast and inland 

areas. 

Land Scarcity: As a basis for the formulation of 

hypotheses regarding land use change, the term "land 

scarcity· was defined in this work to Mean na perceived 

shortage of land suitable for an intended use". Land 

<. 
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scarcity is direct!y dep~dent on an expectation of maximum 

--social or econorflic benefit from a parcel af<"'land. Three 

categories of land scarcity were defined: tU agricultural 

land scar city, (2) income land scarci ty, and (3) communi ty 

land scarcity. 

Government Influence on Land Use: The Physical 

De'velopmen t plan, which was commissioned by the Govern~ent 
'---

of Barbados in the mid-1960's, recognized that competitBn 

for land was intensifying as a result of increased;!and 

sca~city in aIl three of the categories listed above. ,\!hè 

purpose of the Physi cal Development plan was to ensure 

maximum social and economic benefit to the island by 

guaranteeing optimum relationships between aIl three-

sectors. More specifically, its three major objectives 

were: (1) to conserve arable land holdings of efficient size 

for agricultural production, (2) to prov.ide suitable sites 
o 

for industrial development, in order ta diversify the 

economy and, (3) to create and maintain an environment which 

would a t tract vis i tor sand encou rage the development of 

tourisme The Physi,cal Development Plan was more important 

in terms of recognlzing unfavorable land use change trends 

and potential than was any other work. 

Formulation of Hypotheses 

As a result of extensive review of the land use 

recommendations contained in the Phys±cal Development 

~ 
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Plan, a numb'er of hypothes es were developed in this work -

-to test the impact of government policy on l'and us~ change. 

Testing the hypotheses necessitated development of a 

~and use classification that cou1d be app1ied to the 

in terpr eta t iO)1 of a er i al photographs at scales of between 

1:5,000 and 1:19,000 from four years of observation. This 

classification was then entered into a computer in order to 

generate v' composite' data sets representing comparison of 

land use from one study year to the next or comparisons of 

lan,d use with terrain factor vÇlriables: The following 

conclusions apply to the classification system developed and 

'te the methodo1ogy emp1oyed: <Ir) The diversity of land use / 
, 

land tènure / land cover / wi.hin~the study area was 

àdequately represented with the six key classification that 

recognized (i) plantation agriculture, (ii) peasant 

agriculture, (iii) grazlrig and unused land, (iv) uncleared 

and overgrown land, (v) tour~sm 1 recreation land and (vi) 

urban / industrial land. (2) The accurate representation of 

ea.ch land use type and land capability variable was , 

successfu11y achieved using a mapping scale of' 1:10,000 with 

64 ptxe1s per square inch. () The restriction of the land 

use classification te six elements and the limiting of the 

phys i cal and proximi ty land characteristi<; descriptors t,o 

six or less elements ensured that relationshi{')s between 

these two groups of variables were not statistically 
• <1 

obscured by excessive detail. (4) Only miner 'hidden' and 

• ccmpli~entary' land uses were poten:tially overlocked as a 

r 
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'resùlt of the i'nterpretation° of historieal aerial 

photographs a8 a method of data acquisition for use vith 
." 

tbis land use. classification. (5) Geographic restitution of 

aer ial Pbotgraphs and thematic _pa .was guaranteed at," the 

rel'ative scales employed through the use of a zoom 'l'ransfer 
\ 

(6)' Manual Ck-eyboard) entry of' the 350,000 land Seope • 
, 0 

information points took months to complete. Much .ore 

efficient data ent.ry eould be achieved using lIOdern map '. , , 

digitizing equipment. 

Land Use Change and Its Relationshie to Land Capabili ty 

• Grazinq, and Unused Land': Large oscillations vere 
, , 

'observed in the percent area coverage stat.istic for 'Grazing 
Ch 

. and Unqsed Land' between 1950 and 1980. These fluctuations 

vere found to 'mirror' changes in the area of land devoted 

to 'Plantation Agriculture', thus demonstrating the 

~ignificance of field fallowing. Correlations between the 

-- number of hectares fallowed and sugar export statistics are 
," 

extremely high, thus confirming the data sets derived from 

air photo interpretation. Percentage shifts in the amount 
~ 

of 'Peasant Agriculture' relative to .'Grazing and Unused 

Land' were far less pronounced. Moreover, they were not 

found to mirror shifts in the area coverage of 'Grazing and 

-_Unused Land" 'to the )?ame extent as for 'Plantation 

/' Agriculture'. 

An insignificant number of hectares of 'Grazing and 
\ 

Un u,s ed Land' vas allowed to become overgrown or was eut baek 

J, 
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during tbe stady perioe!. Tbis li. an lndi cation of the 

! 

.tab11ity of tbi. lane! uae type telative to 'Uncleared aDd 

Overgrowo -lAD4' • 

Tbe "ollnt of 'Grazinq and Onu.ed Land' dèv.loped for 

both touri •• / recreation and urban / indu.trial purpo ..... 

increa.ed .teadily throuqbout the .tudy period. Tbi. 

finding sugge.t. tbat government pre •• ure ta encouraq,e 

develapaent of marginal land vas effective. 

Slightly more 'Grazing and Unused Land' i8 found in 

the central part of the West Coast Study Area than al'ong 

ei ther the coast or the upland terraces. This is due ta (i) 

the premi um placed on coastal land for tourism development, 

and (ii) the location of agricuiturally favourable land in 

the more humi d upla nd zo n es. The latter relationship is 

subs tanti a ted by correlation statistics for the occurrence 

of 'Graz i ng and Unused Land' according to rainfall zone. A 

significantly lower percentage of the 'Grazing and Unused 

Land' was located in the higher rainfail zones than 

elsewhere in the West Coast study Area in all four study 

years. 

As expected, relationships between 'Grazing and Unused 

Land' and both terrain slope and soil dept.h prove that these 

land capab il i ty factors are important determinants of land 

use. 

Soil types of low agricultural potential were not 

found to correlate very strongly wi th the occurrence of Land 

Ose Type' A'. This is attributed to urban and tourist 
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flei~ity development on marginal soi1s, which are 

collcet'ltrated in the coastal belt. 

Plantation Agriculture: Major fluctuations in the 

aaount of this 

practice of 

land use type vere found to result from the(' 

fallowing fields in response to the! 

international sugar market. 
\ 

No signi\ficant abandonment of plantations t~ 
\ 

'Uncleared and OVergrown Land t vas observed. 
-. 

Mechanization, movement of labour away from the 

agricultural sector, and government discouragement of 

subdivision significantly curtailed fragmentation of 

plantations by thé third study period. 

Significant declines were noted in the amount of 

'Plantation Agriculture' (developed for both tourism / 

" recreation and urban / industrial land uses in the third 

'" study per i od. This is an indication of the adoption and 

success of the recommenda tians contained in the Physical 

Development Plan. 

Plantation agriculture was found to have been 'pushed 

out' of the coastal strip in successive study years. This 

is attributed to competition from 'Tourism / Recreation 

Land '. The highest relati ve percentage of 'Plantation 

Agriculture' for any of the four study years was found more 

than 2.0" kilometers from the coast. Land capability 

variables, such as better soils and higher rainfall, rather 
., 

than time or distance of travel to the coast, are 

r:esponsible for this relati.onship. These two findings 
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indicate that the more marginal plantations, particularly 

those in lov rainfall areas, were the primary ones lost to 

the forces of development. Plantations located in the wet 

'sugar belt' were found to have strong land use stability. 

Plantations were found to be consistently located on 

gentle slopes with productive soils of normal depth. 

Signi f ican t movement of this land use type away from soils 

of the Black Association i5 attributed ta the location, 

rather than productivity, of this sail type. 

An anomalous increase in the amount of 1 Plantation 

Agriculture' on soils of the Red Sand Association was 

observed. 

Peasant Agriculture: The amount of 'Peasant 

Agriculture' was found to vary significantly from year ta 

year and from one sub-unit ta another. The fallowing of 

fierds in response ta the international sugar market was 

responsible for sorne of these shifts, but was not as 

significant a factor as with shifts in 'Plantation 

Agriculture', due to less financial flexibility and greater 

crop di versi ty. 

Subdivision of plantations declined markedly between 

1964 and 1972 and remained at a'" low level until 198". 
) 

GC?ver nment policy to discourage fragmentation of plantations 

was largely responsible for this decline. 

Insignificant amounts of ~peasant land became overgrown 

or we-re expanded into areas of 'Uncleared and Overgrown 

Land' between 1950 and 1980. 
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Almost no 'Peasant Agriculture' was lost to tourism 

deve10pment between 1950 and 1980. Nonethe1ess, a pattern 

of· increased loss between 1964 and 1972, followed by 

curtailment of this unwanted type of development in the' 

third study period, ls apparent from the statistics. 

Significant development of 'Peasant Agriculture' for 

urban and industrial purposes occurred during the first and 

second study periods. Government controls introduced before 

the third study period were successful in drastically 

reducing this undesirable type of development. 

As with 'Plantation Agriculture', 'Peasant 

Agriculture' was successively forced out of the coastal 

strip by urban development between 1950 an'd 1980. This 

shift was not compensated by movement into prime 

agricultural areas, however. Competition from 'Plantation 

Agricultu're' in the fertile uplands resurted in a 

concentration of 'Peasant Agriculture' in the central 

section of the West Coast Study Area. 

The amount of 'Peasant Agriculture' located in high 

rainfall zones has always been below the equivalent figure 

for 'Plantation Agriculture'. Slight increases were 

obs erved in the percentage of 'Peasant Agriculture' located 

in the highest rainfall zone over the 30 year study periode 
fI 

The percentage of 'Plantation Agriculture' located in this 

zone increased at a greater rate over the sarne period, , 
however. 
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A sigrlifican~ly hiqher percentage of 'Plantation 

Agriculture' than 'Peasant Agriculture' was located in 

&griculturally favourable areas between 1950 and 1980. 
, 

'Plantation Agriculture' was consistently located in higher 

rainfall areas, on gentler slopes and on deeper soils than 

vas 'peas~nt AgriCUl\Ure ' • Only the soil type versus land 

tenure correlation statistic deviated from this pattern. 

1 cr n c l ea r ed and Overqrown Land': The amount of 

'Uncleared and Overgrown Land' in the West Coast Study Area 

was found to have remained steady throughout the three 

decades. This land use type is located almost exclusively 

in gullies, which are have no sugar or development 

potential. 

'Tourism / Recreation Land': The amount of 'Tourism 

/ Recreation Land' in thé West Coast Study Area increased by 

over fou r and a ha If times between 1950 and 1980, wi th the ." 

greatest relative increase occurring between 1950 and 1964, 

and the greatest absolute increase happening between 1964 

and 1972. Much of the 1950 - 1964 deve10pment occurred on 

agricu1tura1ly productive land. 

T"pis land use type was locatèd exclusively in the zone 

bet ween 0.0 and 0.5 kilometers from the coast in 1950, but 

was observed, in the data for each'successive study year, ta 

have migrated eastward. 

Re,lationships between the ocCurrence of 'Tourism / 
u 

Recreation Land' and average annual rainfall, terrain slope, 

soil depth and soil type are induced by the predominance of 
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this land use type in the dry, flat coastal zone. Changes 

in the relative occurrence of 'Tourism / Recreation Land' 

and each of the above mentioned terrain factors were the 

result of the eastward expansion of tourist facilities. 

Proximity to the coast was a major determinant of 

tourism / recreation development throughout the study 

period. 

'Urban / Industrial Land': The amount of 'Urban 1 
,.,. 

Industrial Land' in the West Coast Study Area increased by 

315 percent between 1950 and 1980. Nearly two thirds of 

thi s deve10pmen t was located lesa that one kilometer from 

the coast in 1950. competition from tourism over the next 

thirty years resu1ted in only half of the 'Urban 1 

Industrial Land' being located less than one kilometer from 

the coast by 1980. As with 'Peasant Agriculture', a trend 

toward concentration of this land use type in the central 

strip of the West Coast study Area was ob~erved. 

Despite an eastward migration of 'Urban / Industrial 

Land', the amount of this land use type located in low 

rainfall areas increased by 18 ·percentage points between 

1950 ,and 1980. This demonstr2ltes the .effectiveness of plans 

to protect areas suitable for agriculture, due to their high 

average annual rainfall, from development for urban or 

industrial purposes. 

An eq\;lally encouraging trend that occurred over the 

study period was a decrease in the percentage of 'Urban 1 

Industrial Land' located on soils of normal depth. 

o 
\~ 

. ... 
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No' sig nif i c a nt, cha n 9 es w e r e 0 b se r v ed for the 

percentages of 'Urban / Industrial Land' located on soils of 

low agricultural capability due to high slope factors or 

unproductive soil type. 

Ag'ricultural developement that took place between 197~~ 

and 1980, although concèntrated in specifie areas, did not 

~ccur in the growth areas designated in the Physical 

Development Plan. 

Conclusion 

The people of Barbados are weIl aware of the perils of 
" 

an economy based on a single industry. As a result, 
~ 

government intervention in land use change was used ta 

ensure a beneficial balance between agriculture and tourism. 

Government plans ta curb the loss of agricu~tural land ta 
, 

development, although optimistic in some cases, have been 

very successful in many others. 

It is hoped that this work provides insight into the 

type of land use competition that can, if left unchecked, 

ad ver s ely affect both the environment and economy of a sma,ll 

country such ~s Barbados. By understanding these conflict~, 
and by studying and taking encouragement from other peoples' 

successeS,. in controlling them, we can learn a lot about land 

use planning. 

,,' , , 
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APPENDIX: THE SUB~UNI~S OF THE WEST COAST STUDY AREA 

(01) The Six Men t s sub-unit is the northernmost of 

the fourteen areas. It has as its northern border the St. 

Lu~y / St. Peter parish line. On the' west, the Six Men's 

sub-unit is bounded by the coast, on the east by Highway 2A. 

The common border between the Six Men 1 sand Heywoods ('02) 
'\. 

sub-un i t ia the east-west oriented highway which intersec'ts 

the beach at Si,x Men 1 s Bayon the west. It then passes 

south of Maynard 1 s Plantation and north of the Jerusalem 

Agricultural Station, meeting Highway 2A near the town of 

Mile and a Quarter. 

The Six Men's sub-unit is 3.01 square kilometers (301 

hectares) in size. 

(02) The Heywoods sub-unit 'is approximately 

tr~angular in shape. rts western edge is a long stretch of 

beach running from just north of the town of Speightstown to 

Six Menis Bay. Its eastern border, on the other hand, is a 

very short stretch of Highway 2A. This 450 meters of road 

joins the northern and southern borders of the sub-unit, 

which intersect it on either side of the town of Mile and a , 

Quar ter. The Heywoods sub-un i t borders the speightstown 

sub-unit <.t03) on its southern side, their common boundary 

running in a northeasterly direction from the beach adjacent 

to St. Peter 1 s Church, along Highway l, for i ts full extent 

to an intersection wi th Highway 2A just south of the town of 
- "", -
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Mile and a Quarter. The northern border ol the Heywoods 

sub-unit runs almost due east from the beach at Six Menis 

Bay, along the Retreat - Mile and a Quarter road, 

intersecting Highway 2A near the town of Mile and a Quarter. 

Th e Heywoods sub-uni t i8 2.30 square kilometers (230' 

hectares) in size. 

(03) The Speightstown sub-u~it extends from the 

ocean on the west to Highway 2A, on the east. The southern 
\ 

border runs east along the glllly" through Battaley's 
1 

Plantation to a point half way between the coast and Highway 

2A. At this point it follows the road through Warleigh 

Plantation to an intersection with Highway 2A, 400 meters 

east of the Warleigh Plantation House. The northern border 

of the Speightstown sub-unit runs in a northeasterly 

direction from the beach adjacent to St. peter's Church, 

along the highway, through Ashton Hall, and for its full 

extent to an intersection with Highway 2A just south of the 

town of Mile and a Qua~ter. 

The Speightstown sub-unit is 3.30 square kilometers 

(330 hectares) in-~size. 

, , 

(04) The Eastry sub-unit is approximately 

rectangular in shape, running between the ocean on its west 

and Highway 2A, its eastern border. On the south, the 

Ea!:!...try sub-unit is bounded by the witchwod - Bakers road, 
- -.,. 

which separates it from the Carlton sub-unit <'05). The 
• 
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i teh"ood - Baker. road runs for all but 50 ... tera df, the 

~order, extenaing f~oa Bigbvay 2A in the 'east to -='he towa of 

..J.t. teh"ood in tbe veat, vbere it inter.ee~ Rigbva.y 1. Pre., 

tbi. pOint, tbe border follows • be.ding of 2550 ta iu 

ter.ination point at tbe coaat~ 'l'be Dortbern border of the 
-

B'astry .ub-ani t bas .a i ta e.stern a~tion tb~ "rl.i'lb 

road, wbieh inter.eeta 81gb".y 2A 375 .eters east of 

Wa r lei 9 h • 'T h. 1Iar 1..igb Road acta a. t.be northern border of 

the Bastry sa.b-unit ~t11 a point balf vay Mt" .. the ocean 
Il 

and BigbwaY,n. It i. 'bere that tbe border follows the gul11. 

vbieb rana fro. Bat:taley·. Plantatio,n to ita ... outll at 

CocJ~Dg·. Bay. 

'1'he Bastry'aub-ullit la, 2.4S lIqUAl'e ltilc.-t .... '(245 
, 

bectar") in siae. 

.' " ( 05) 'r he carlton .~b-UDit i •• l.oat aqu.r~ ill 
1 

sbape. It ia borderecl on the _t by th .. ocean, on the _t 

by 8igb •• y 2A, on the north by the Witebvood - Balter. road, 
\ 

and on the south' by carlton Road. ,Neither o~ _t~. two roacla 

inters.ct the coast, hovèver. ID the caee of t~ Dortbern 

boandary, tbe border fol.lo"s a bMding of 2550 , ira. the 
-

intersection of the Witcbvood - Bakers road and 8igb"ay 1, , 

to the coaet. The vesternmost section of the southern 

• border followa an east-west line that rUDS the final 50 

.tere bet"een Highway 1 and the coast • 
• 

The Carlton sub-unit la 3.57 aquare kilometer8 (351 

heçt&res) in'size. 

f 
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(06) The Porters sub-unit ls app~oximately 

rac:tanqular in shape, running north-south between the coast 

on ite vest and the Westmore sub-unit ('07) on its east. 

The southern border of this area is the per;'odic stream that 

runa batvean a bridge under the Porters - Upper Carlton 

road, loca ted j ust north of the POrter' s Sugar Factory, to 

ita .outh, adjacent to Queena Port. The eastern border of 

the PorteralYlsub-uni t ia a section of the Porters - Upper 

Carlton road that runa froa, the Porter's Suqar Factory in 

the south to' an intersection vith Carlton Raad, 200 metera 

wast of tbe to"n of Upper Carlton. The northern border of 
1 

- the Porters sub-unlt tracks Carlton Road from ita 

in,ter.action vi th the Porters - Upper Carlton road, almost 

due veat to a 90 0 meeting with Hiqhway 1 at St. Alban's 

Junior School. From this point the border extends due, west 

• sbort distance <approximately 50 meters) to the coast. 

The Porters sub-unit ls 2.54 square k.ilometers <254 

h~r .. ) in size. 

(07) The Westmore aub-unit has 'the mast irregular 

ebape of the fourteen 9ub-uni ts . It ls also one of only two 

sub-uni ta tha tare land-locked, the prior sub-uni t <"14) 

being the other. The Westmore sub-unit bordera the Porters 

eub-unit ('06) for almost the full length of its western 

side. The border follows the Porters - Upper Carlton road 

north from Porter' s Suqar Pactory to an intersection with • 

.. 
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Ca r Iton Road at a point 200 meters west of the town of Upper 
. 

Carlton. The northern border of the Westmore sub-unit i9 
.. 

its shortest, ru-nning one kilometer -along Carlton Road 
Il 

between Highway 2 on the east and an intersection with the 
.,::;) 

Porters - Upper Carlton road on the west. .Highway 2 forms 

th e en tir e eastern border of the Westmore sub-uni t, running 

from the Lancaster Sugar Faç:tory, north to an intersection~ 

with Ca~lton Road, approximately 500 meters east-of the to~ 

of Upper Carlton. The southern border of tb~ Westmore 
\ , 

) 

sub-unit separates lt from the Greenwich sUb-~nit ('08), 

Th i s ls i ts longes t and most complicated border, having as 

its easternmost section a road,that runs due west through 

Lancaster Plantation from an intersection with Highway 2. 

Following a 90 0 jog ta the north, this road heads 

northwest to a second 90° turn. From here, the southern 

border of the Westmore sub-unit follows the same road 

southwest for a further 1.3 ki10meters unti1 it crosses a 

, gu lly at a point 300 'meters east-southeast of Mount 

Standfast. At the intersection of the road and the gully, 

the border begins to follow the gu11y. It does so for t.he ~ 

fu Il ex t. en t'of the gully' s sout.hwesterly trek to i t.s mout.h, 

near Queen's Fort. 

The Westmore sub-unit is 2.64 square kilomet.ers <264 

hectares) in size. 

(08) The Greenwich sub-unit ia approximate1y 

rectangu1ar in shape, running from the coast on the west t.o 



( 

· , . 

'\1 275 

Highway 2 on its eastern border. The southern border of the 

Gr eenw i ch su b-un i t fa llows the Holetown - Lancaster road 

from an intersection with' Highway"2, just north of the 

Lancaster Government Factory, wèst - southwest for 

approximately three kilometers to a 450 intersection with 

Highway l, just north of Holetown. The southern border then 

tracks Highway l south - southwest to the southern edge of 

the Hole. From this point it follows the southern shore of 

the Ho le to the ocean. The northern border of the Greenwich 

sub-un·it has as its easternmost section a road that runs due 

west through Lancaster Plantation from an intersection with 

Highway 2. Following a 90 0 jog to the north, this road , ,; 

proceeds northwest \ to a second 90 0 intersection. From 

here the border follows the aame road southwest for a. 

further 1.3 kilometers until it crosses a, gul.ly at a point 

300 meters east - southeast of Mount Standfaat. From the 

intersection of the road and the gully, the border follows 

the gully for the full extent of its southwesterly tr'ek to 

its mouth, near Queen's Fort. 

The Greenwich sub-unit ia 2.44 square kilometers (244 

hectares) in size. 

« 09) The Trent sub-unit la nearly triangular in 

shape. 1 t bor;:d er s the coas t on i ts wes t ern flank, and 

Highway 2A on its eastern side. Its southern border follows 

Highway ,lA from an interse,ction with Highway 2 near St. 

Thomas' Church, west for approximately three kilometers to 
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an intersection with Highway 1 near H01etown. The final 220 

meters of the southern border follows a heading of 2900 to 

an intersection wi,th the coastline. The, northern border of ., 
the Trent sub-unit follows the Holetown - Lancaster road 

from,an intersection with Highway 2 just north of the 

Lancaster Government Factory, west - southwset for just 

under three ki lometers to a 45 0 intersection with Highway 
, 

l north of Holetown. The northern border then tracks 

Highway l south - southwest to the intersection of the 

southern edge of the Ho1e' and Highway 1. From this point it 

follows the southern shore of the Hole to the ocean. 

The Trent sub-unit is 3.24 square kilometers (324 

hectares) in size. 

(10) The Sunset Crest sub-unit is similar to the 

Sandy Lane sub-unit ('11) in that it extends with 

approximately uniform width from the coast to Highway 2A. 

l t i s bounded on the south by the Sandy Bay - Bennet ts road, 

which runs from Bennett 1 s Plantation in the east ta an 

intersection, with Highway l in the west. The westernmost 

180 meters of the border f0110ws a right-of-way from Highway 

l to the coast. The northern border of the Sunset Crest 

eub-unit foll~ws Highway lA from an intersect~on vith 

Highway 2 near St. Thomas' Church, east for appro,imately 

three ki lometers to an intersection vith Bighvay 1 near 

Boletown. The final 220 metera of the north.rn border 
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follove • he.ding of 2900 to an inter.~ct\6n vith the 

abor'lin •• 

'l'be Suns et Crest sub-unit ie 3.20 equare ki10metera 

(320 bectar .. ) in eize. 

l 
( , 

( 11) 'lbe large Sandy Lan, sub-uni t ext.ende from the ~ 
, , 

".st coaat to lIi9hvay 2A, OD tte _atern parder. The Sandy 
~ \. 

" Lan. sub-uni t i s boand.d on the south by the Thorpe (.12)' 

and prior (.14) eub-unite. 'rh. dividing 1ide ie the payn_ 

Bay - Reed f a Bill road. The Sandy" Lan. sUQ-unit la bounded 

on tb. north by tbe Sandy Bay - Bennette road, which 

,'e.parat •• it frOli the Sun. et Crest eub-unit ('10). Weitber 

roa" foma a ca.plete border 'to the v .. tern extr_ity of the. 

" enb-unit. The northern border has" its final 180 meters., , 

a rigbt-of-way that runa frOil Biqhway 1 ~o the coast. 'rhe 

•• stern_o.t 50 .etera of the southern border ia 'a line 

running due west to the coast fram the intersection of the 

Paya .. Bay - Read' s Bill road vith Bighvay 1. 

'l'he Sandy Lane sub-uni t i. 3.'99 aquare kilOllletera 

(3" bectaree) in size, aaking it the largest of tne 

foarteen eub-unita. 

~ 
( 12) Th. Thore. aub-uni~ lie. north of the Pro8pect 

.ub-unit ('13) and aoutb of the western half of the Sandy 

il Lan. sub-unit (Ill). It is bounded on the south by an 

irr.gu1ar border wi th the Prospect 8ub-uni t ('13) whicb 

follo". aa abaadon.ct road for i ts full lenqth between a 

l' 
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point. exactly 1.1 kilometers east of Appleby and its 

termination point, 0.7 kilometers southeast, of Appleby. 

Prom here it runs independÈmtly of 1~ndma~ks on a heading of 
1 

2630 to an inte.~section with the COl!lst 11.50 meters south of 
. 

the tcwn of Fit ta. The. Thorpe sub-unit ls bordered on the 

ea s t by the road that runs between John the Baptist Church 

and the Busband' s Plantation Bouse. On the north, the 

-rhorpe sub-unit is bounded by the western half of the paynea 

Bay - Reed' s Bill road. This road maltes up aIl but the 

vesternmost 50 meters of the northern border of this aru. 
e 

''rbe re.alning 50 .eters of. the border followa a line ·that 

runs vest to the coaat froa the interaection of the 'ayn .. 

av - Raed' a Bill road -and Bigh"y 1. 

'rhe Tborpe aub-unit ia 1.67 square kila.atèr. (167 

bectares) in ais., •• king it the _ll_t of the fourt,_ 

sub-unitB. 

(L3J ~b. ProBp.ct aub-unit occupi •• tbe extr ... 

southv.st corner of tbe West Coast Stady Ar.a. Zt ia 

bouDeleel on tbe vest by the a.a, on" the south by the St. 

.l •••• / St. Michael parish boreler, on the eaat by the Prior 

sub-uni t ('lC), and Oll the north by the Thorpe sub-unit 

('12). ~be Prospect sub-unit / ~ior sub-unit ('14) border 

ia tbe roacl that runs betweeD John the Baptist Church and 

Busbanels, as well as its soathern extension. The border 

b.tveen the Prospect and Thorpe ('12) eub-unite ls an 

irregular line folloving ~Il abaDdoDea road for ita full 

li • _" A_~.; P n,a'U'A 41 ; $l 2" • 
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1 

length betwee,.n a point exactly 1.1 kilometers, east of 

App1eby, and its termination point, 0.7 kilometers southwest 

of Appleby. Prom he~ the border rùns independently of 
J 

landmarks on a headinq of 2630 to an intersection vith the -

~ coa"St 150 met.rs south of the town of Pi tts. 

The pros~~~ sub-uni t is 2.31 square kil,.ometers (231 

hectares) in size. 

, 
(14) The prior aub-unit occupies the extreme 

sputheast corner of the West Coast Study Area. tt is 

----bounded on the east by Hiqhway 2A, on the west by the 

Prospect ('13) and Thorpe ('12) sub-units, on the north by' 

the Sandy Lane sub-unit- Ci11), and on the south by the St. 

James / St. Michael parish border. The western border of 

the pr ior sub-uni t is a road that"jntersects the parish line 

halfway between the coast and Highway 2A. From here it 

, proceeds north past the Husband' sand Thorpe Plantation 

Bous es, then northeas t to i ts termination point slightly 

beyond John the Baptist Church. The northe~n border of the 

lior eub-unit, le the east.rn half of the paynes Bay -

Reed' s ai1l road. More specifically, the northern border 

runs from the 'T'intersection adjacent to John the Baptist 

Church east to an intersection vith aighway 2A at the town 

of Reed's Hill. 

The Prior sub-unit ia 2.26 square kilOllleters (226 

hectares) in size. 

.. 
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