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C H A P T E R 2 

SOIL EROSION STATUS AND SOIL CONSERVATION 
PROGRAMMES IN THE CARIBBEAN 

2.1 Soi l Erosion Status 

The amoun t o f soi l erosio n occurrin g i n th e Caribbea n ha s no t bee n 
quantitatively determined . Visua l observation s o n soi l sediment s i n streams , 
rivers an d th e sea , particularl y immediatel y afte r a  rainstorm , siltatio n o f wate r 
courses an d th e dept h o f topsoi l hav e bee n use d t o asses s erosio n status . Th e 
severity o f soi l erosio n depend s largel y o n topography , rainfall , natura l 
vegetation, erodibilit y o f th e soils , lan d us e an d soi l management . 

Several Caribbea n island s ar e characterize d b y stee p slope s wit h a  hig h 
percentage o f th e lan d are a havin g slope s greate r tha n 30 ° (58%) . Man y slope s 
are greate r tha n 45 ° (100% ) an d farmin g i s practise d o n thes e stee p slopes . 
The distributio n o f slop e classe s i n selecte d Caribbea n island s i s show n i n 

Table 2.1. 

Rainfall i s largel y influence d b y th e moistur e lade n northeaster n Trad e 
Winds an d topography , s o tha t rainfal l decrease s fro m th e windwar d t o th e 
leeward coast s an d increase s wit h elevation . I t i s highe r o n th e mor e 
mountainous island s tha n o n th e flatte r islands . Annua l rainfal l ca n var y fro m a 
low of 62 5 m m o n th e leewar d coas t o f relativel y fla t Antigu a t o a  hig h o f abou t 
7500-8000 m m i n th e wettes t are a o f Dominica . Th e amoun t o f rainfal l i n th e 
other island s i s betwee n thes e tw o extreme s an d a  commo n rang e i s fro m 
about 130 0 t o 300 0 mm . Tota l annua l rainfal l i s not onl y hig h bu t precipitatio n 
can b e intense . Intensitie s o f 25-12 7 m m pe r hou r (an d occasionall y higher) , 
have bee n recorded . Stron g wind s frequentl y accompan y th e storm s thereb y 
increasing th e erosivit y o f th e rainfall . Hurricane s whic h ca n an d d o occur, 
cause tremendou s soi l losses . Studie s i n Trinida d (Lindsa y an d Gumbs , 1982 ) 
have show n tha t tw o majo r storm s (non-hurricane ) o f 49. 8 
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TABLE 2.1 : Distributio n of slope classes in selected Caribbean islands 

Slope 
Class 

% 

A 

B 

C 

D 

E 

F 

Antigua 
ha % 

1120 

12290 

5525 

5170 

1940 

145 

4.3 

47.0 

21.1 

19.7 

7.4 

0.5 

Dominica 
ha % 

4450 

1590 

6120 

15340 

18780 

8080 

8.1 

3.0 

11.3 

28.2 

34.5 

14.9 

Grenada 
ha % 

480 

1020 

1470 

5755 

14285 

6980 

1.6 

3.4 

4.9 

19.2 

47.6 

23.3 

Trinidad 
ha % 

110400 

39835 

84070 

101755 

62765 

86730 

22.7 

8.2 

17.3 

21.0 

12.9 

17.9 

St. 
ha 

1225 

4900 

5715 

11840 

Vincent 
% 

5.1 ]A 
1+ 
IB 

20.7 ] C 
1 . 

]D 

24.1 

50.1 

Slope 
Class 

A 

B 

C 

D 

E 

_ _ F i 

Degree 

0 - 2 

2 - 5 

5 -10 

10-20 

20-30 

>30 

% 

0 - 3 

3 - 9 

9-17 

17-36 

36-58 

>58 

Description 

Level | 

Gently Slopin g 

Moderately Slopin g 

Strongly Slopin g 

Steeply Slopin g 

Very Steeply Sloping ] 
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and 75. 7 m m durin g th e yea r accounte d fo r betwee n 7 0 an d 90 % o f th e tota l 
annual soi l los s depending o n soi l slope . The annua l soi l los s varied fro m 2 8 t o 
55 t/ha . 

All the primar y vegetatio n ha s been remove d o r los t from th e island s as a 
result o f hurricanes , shiftin g cultivation , fire s an d deforestatio n fo r huma n 
settlements an d othe r uses . Th e secondar y vegetatio n i s no t a s protectiv e o f 
the soi l agains t erosio n a s the primar y vegetation . 

Some o f th e slopin g soil s ar e pron e t o landslippag e an d ar e therefor e 
erodible. I n Trinidad , Jamaic a an d Barbado s substantia l area s o f steepl y 
sloping soil s ar e develope d o n shale s an d i n thes e soil s landslip s ar e common . 
Landslips ar e als o commo n wher e soi l i s develope d o n imperviou s calcareou s 
clays o r imperviou s indurate d an d cemente d cla y o r as h laye r a s i n th e cas e o f 
the shoa l soil s o f Grenad a an d som e location s i n th e volcani c islands , fo r 
example, Dominic a an d St . Lucia . Man y soil s are , however , no t inherentl y ver y 
erodible. Thei r goo d soi l structur e an d hig h infiltratio n rate s reduc e thei r 
erodibility. However , th e intens e rainfall , stee p topograph y an d poo r soi l 
management resul t i n hig h soi l losse s overall . 

Although th e rainfall , vegetativ e cover , soi l typ e an d topograph y ar e 
factors whic h contribut e t o th e hig h soi l losse s b y wate r erosion , i t i s 
inappropriate lan d us e an d poo r cro p an d soi l managemen t whic h ar e th e mos t 
important factors . Mos t o f th e farmer s cultivat e smal l farm s o n hillsides , usuall y 
steep slopes , withou t adequat e o r th e mos t appropriat e soi l conservatio n 
methods. Shiftin g cultivatio n b y squatters , clea r fellin g an d slash-and-bur n 
cultivation increas e erosio n sinc e th e lan d i s bar e a t th e star t o f th e we t 
season. I t takes som e tim e fo r th e cro p to gro w sufficientl y t o protec t th e soil . 

The occurrenc e o f surfac e erosion , gullying , landslips , th e amount s o f 
eroded soi l carried b y streams an d river s during an d afte r a  heav y rainstor m an d 
the dept h o f topsoi l o r shallownes s o f th e soil s hav e bee n use d t o qualitativel y 
assess th e severit y o r statu s o f soi l erosio n i n th e Caribbean . A  brie f summar y 
is presente d below , usin g th e groupin g o f th e island s se t ou t i n Sectio n 1 . 
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2.1.1 Grou p One (Antigua and Barbados) 

Antigua 

Erosion i s no t a s sever e i n Antigu a an d Barbud a a s i n man y othe r part s 
of th e Caribbea n becaus e o f the relativel y leve l topography an d lo w rainfal l (Hill , 
1964). However , muc h accelerate d erosio n ha s occurre d i n th e hill y area s o f 
Antigua. Cotto n whic h wa s grow n extensivel y an d require s a  lon g fallo w 
period, wa s generall y grow n unde r poo r management . Consequently , erosio n 
has bee n reporte d eve n o n th e mor e gentl e slopes . Monocultur e o f sugar-can e 
in th e pas t ha s als o adde d t o th e los s o f muc h soi l i n hill y areas . Th e dr y 
season i s ofte n lon g an d hars h an d torrentia l rain s ofte n occu r afte r lon g 
periods o f drough t whe n vegetatio n i s sparse . Thi s ha s contribute d t o th e 
erosion problem . Overgrazin g unde r th e climati c condition s o f Antigu a an d 
during time s o f poo r vegetativ e cove r an d growt h i s anothe r caus e o f 
accelerated erosion . Th e resul t o f thes e factor s i s tha t th e soi l i n man y place s 
has bee n erode d t o suc h a n exten t tha t th e topsoi l i s shallo w o r completel y 
lost an d roc k outcrop s ar e prominent . 

Barbados 

About eighty-fiv e percen t o f Barbado s occupie s relativel y fla t cora l soil s 
on whic h erosio n i s no t considere d t o b e sever e althoug h Verno n an d Carrol l 
(1967) di d sugges t tha t erosio n contro l measure s ma y b e necessar y o n th e soil s 
of th e uplan d platea u o f St.  John' s Valley . 

In the hill y Scotlan d District , erosio n i s very severe . Cumberbatc h (1969 ) 
reported tha t i t wa s estimate d tha t sevent y percen t o f th e are a wa s threatene d 
by erosio n an d tha t eleve n percen t o f i t ha d reache d a  ver y sever e stat e o f 
degradation. Lan d slide s an d gullyin g ar e common . 
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2.1.2 Grou p Two (Dominica , Grenada and Carriacou, Monsterrat, St. Kitts 
and Nevis, St. Lucia, St. Vincent, Tobago) 

Dominica 

Dominica i s characterise d b y stee p slope s wher e 86 % o f th e lan d are a 
has slope s greate r tha n 20 ° an d onl y 2 % of th e lan d ha s slope s betwee n 0-5° . 
Over 66 % o f th e lan d i s covered b y forest s an d rainfal l i s heav y i.e . averag e o f 
4450 m m pe r yea r an d 750 0 m m i n th e we t interio r (Caribbea n Conservatio n 
Association, 1991) . 

Most o f th e soil s ar e generall y highl y permeabl e an d therefor e erosio n i s 
not a s sever e a s migh t b e expecte d give n th e stee p mountainou s topograph y o f 
the island . Slope s greate r tha n 50 ° (12 0 % ) ar e cultivate d withou t muc h 
erosion, indicatin g th e unusua l stabilit y o f th e soil s (Lang , 1967) . I n addition , 
erosion i s limite d becaus e muc h o f th e lan d i s stil l unde r forest . 

Most o f th e shoa l soil s an d othe r soil s o f lo w permeabilit y occu r o n th e 
leeward sid e o f th e island . Erosio n o f thes e soil s i s widesprea d an d significant . 
Poor cro p an d soi l managemen t hav e bee n th e majo r reason s fo r th e erosion . 
The slo w regeneratio n o f soi l suitabl e fo r croppin g i n th e dr y areas , lik e i n St . 
Lucia, increase s th e seriousnes s o f th e problem . 

According t o th e Environmen t Profil e o f Dominic a prepare d unde r th e 
aegis o f th e Caribbea n Conservatio n Association , 1991 , Dominic a ha s grea t 
potential fo r agricultura l developmen t withou t substantia l incursion s int o fores t 
lands whic h ar e mor e suite d fo r othe r purposes . I n th e pre-independenc e 
period befor e 1978 , larg e estat e ownershi p wa s dominan t (1.4 % o f farmer s 
occupied 56.4 % o f th e lan d an d 61 % of th e acreag e ha d far m size s 5 0 acre s 
and over) . Sinc e independence , larg e estate s hav e decline d i n importanc e an d 
have bee n eithe r divide d an d sol d o r i n som e cases , lef t t o li e idl e du e t o 
absentee landlords . Deman d fo r lan d ha s resulte d i n Governmen t distributio n o f 
crown lan d t o farmers , usuall y i n lot s o f les s tha n 4  hectares . Throug h 
Government's, Integrate d Rura l Developmen t Programm e (IRDP) , and othe r lan d 
reform projects , severa l estate s hav e bee n divide d int o smal l plot s an d 
distributed amon g loca l tenan t farmer s e.g . Carhol m i n th e centr e o f th e island ; 
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Melville Hall , Castl e Bruc e an d Newfoundlan d i n th e east ; Geneva , Bagatell e 
and Petit e Saavan e i n th e southeast ; an d Soufrier e i n th e south . 

These programme s hav e no t alway s prevente d furthe r encroachmen t int o 
neighbouring foreste d areas . Als o sinc e 1978 , a  sizeabl e portio n o f fores t ha s 
been turne d int o agricultura l land . I n Dominica' s Nationa l Structur e Pla n 
(GOCD, 1985 ) a  substantia l amoun t o f "unutilized " lan d i s t o b e transferre d t o 
more intensiv e us e (includin g agriculture ) b y th e yea r 2001 . Thi s changin g 
pattern o f lan d us e ha s implication s fo r soi l erosion an d conservation . 

Forestry an d forestr y developmen t ar e importan t t o Dominica . Timbe r 
extraction i s undertake n bu t accordin g t o Russe l (1974 ) i t damage s onl y a 
relatively smal l are a an d th e erosio n cause d i s no t significant . I n discussion s 
with curren t officer s i n forestry an d agricultur e i n Dominica , thi s view stil l seems 
to b e valid . Th e vie w i s tha t soi l los s fro m loggin g i s no t sever e becaus e o f 
selective felling . Th e exceptio n i s wher e land s ar e bein g brough t int o 
agricultural productio n an d ther e i s clea r fellin g fo r extractio n o f fores t specie s 
before lan d preparation . 

The introductio n o f th e chai n sa w and th e clearin g o f lan d fo r agricultur e 
throughout th e yea r (wit h littl e attentio n t o seasonality ) ha s accelerate d erosion . 
The remova l o f plantatio n tre e crop s an d substitutio n o f mixe d croppin g i s also 
a contributor . Th e cuttin g o f road s t o mak e agricultura l land s mor e accessibl e 
without prope r consideratio n o f soi l type , roa d cuttin g technique s an d roa d 
engineering ha s aggravate d th e problem . Th e expansio n o f agricultur e ha s le d 
to th e increase d utilizatio n o f margina l land s (e.g . steepe r slopes , shallowe r 
soils) an d thi s ha s le d t o greate r erosio n hazards . 

Grenada and Carriacou 

Grenada ha s suffere d les s fro m erosio n an d fertilit y exhaustio n tha n 
many o f the othe r islands . The two mai n reason s fo r thi s are: 

(a) th e island' s agricultur e i s base d largel y o n tre e crops , coco a 

(Theobroma cacao ) an d nutmeg ( Myristica fragrans).  Banan a and 
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food crop s ar e frequentl y interplante d with , fo r example , cocoa , an d 
major fores t fire s are no t prevalent ; 

(b) th e soi l paren t materia l i s very base-rich an d th e soi l ha s bee n furthe r 
enriched b y additions o f volcani c as h fro m eruption s i n nearb y island s 
in recen t times . Thus , eve n i f som e surfac e soi l i s lost , th e underlyin g 
exposed materia l i s almos t a s fertil e an d promote s rapi d vegetativ e 
growth. 

Although coco a an d nutme g ar e no t a  guarante e agains t erosion , the y 
cause les s erosio n tha n unde r les s permanen t crops . Som e sever e erosio n i s 
nevertheless eviden t o n hill s wher e factor s conduciv e t o erosio n exist , fo r 
example, lan d clearing , shiftin g cultivation , charcoa l burning , fragmentatio n o f 
land, poo r lan d distribution , squatting , lan d tenur e problems , an d poo r 
cultivation practices . Gullie s frequentl y develo p i n nutme g field s a s a  resul t o f 
the natur e o f th e soi l an d clearin g o f th e groun d cove r fo r nutme g collection . 
The neglec t o f thes e smal l gullie s ca n lea d t o th e rapi d developmen t o f larg e 
gullies. I n Grenada , significan t landslip s occu r i n som e soi l types . Example s o f 
a significant landsli p in Grenada ar e shown in Figure 2(a ) an d (b) . 

In contrast , Carriaco u ha s suffere d ver y sever e erosio n ove r nearl y th e 
whole islan d an d i n man y case s onl y th e paren t roc k remains . Thi s situatio n 
has bee n create d b y th e erodibl e natur e o f th e soils , cuttin g dow n o f th e 
original vegetation , usin g unsuitabl e cultivatio n method s an d ove r grazing . Ove r 
grazing ha s bee n aggravate d b y the "le t go " seaso n whe n animal s ar e allowe d 
to roa m freely . Thi s ha s encourage d denudatio n o f vegetation , soi l compaction , 
reduced infiltratio n an d erosion . Th e lo w annua l rainfal l whic h doe s no t 
promote rapi d vegetativ e growt h aggravate s th e proble m o f overgrazin g an d 
denudation. Extensiv e cotto n growin g i n th e earlie r year s wit h poo r soi l 
management practice s playe d a n importan t rol e i n aggravatin g soi l erosion . 

The soil s o f Cariaco u ar e skeleta l soil s ove r as h an d agglomerate , soil s 

formed fro m othe r igneou s rocks , and thos e forme d fro m limestone . The y ar e al l 

susceptible t o erosio n an d dee p gullie s ar e als o eviden t o n som e o f th e flatte r 

coastal areas . 
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Figure 2  Landslip s i n Grenad a 
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Montserrat 

Lang (1967 ) describe s th e whol e islan d o f Montserra t a s sufferin g fro m 
severe soi l erosio n an d th e greate r portio n o f th e islan d a s havin g los t al l it s 
topsoil. Th e extensiv e monocro p cultivatio n o f cotto n i n th e 1940' s an d 1950' s 
under poo r soi l managemen t ha s contribute d significantl y t o th e widesprea d 
erosion. Unlik e th e soil s o f Dominica , th e soil s o f Montserra t ar e generall y 
unstable an d man y soil s ar e highl y erodibl e i f cultivate d o n slope s greate r tha n 
10° (18%) . Th e assessmen t o f Lan g ma y b e hars h bu t th e leve l o f erosio n i s 
severe withou t a  doubt . 

Montserrat i s an islan d o f mini-farm s whic h offer s a  challeng e t o effectiv e 
soil conservatio n an d t o conservatio n o n a  watershe d basis . Thi s i s no t uniqu e 
to Montserrat . Effectiv e conservatio n i n thi s situatio n require s th e cooperatio n 
of man y farmers . Thi s is aggravated b y the fac t tha t farmer s mostl y practis e clea n 
cultivation o f vegetabl e an d foo d crop s (e.g . roo t crop s an d tube r crops ) o n 
steep slope s whic h leav e th e fragil e soi l expose d t o erosion . Relay-croppin g i s 
seldom practise d an d th e standar d o f soi l conservatio n i s no t high . 

St Kitts  and  Nevis 

The retentio n o f fores t cove r i n th e mountainou s area s o f St . Kitt s ha s 
served t o reduc e erosio n (Lan g an d Carroll , 1967) . Wher e th e fores t ha s bee n 
cleared an d plante d t o crops , som e accelerate d erosio n i s seen . However , sinc e 
the soil s ar e ver y permeabl e an d fre e draining , erosio n i s no t severe . Th e 
extensive growin g o f suga r can e help s t o reduc e erosio n excep t during  th e 
period whe n th e field s ar e cleare d fo r replantin g befor e th e we t seaso n arrives . 

On th e islan d o f Nevi s i n contrast , muc h erosio n ca n b e seen . I n man y 
areas an d particularl y o n th e smectoi d soils , th e surfac e soi l ha s bee n los t 
completely. Thi s situatio n wa s cause d primaril y b y poo r farmin g practice s an d 
the widesprea d cultivatio n o f cotto n unde r poo r soi l management . 
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S t Luci a 

Soil erosio n i s a  majo r proble m i n St.  Lucia . Man y o f th e soil s o f th e 
interior ar e ver y susceptibl e t o erosio n an d durin g heav y rain s soi l ca n b e see n 
being washe d awa y b y even th e smalles t rivulet s (Star k et  al. , 1966) . I n areas of 
allophanic cla y soils , slumpin g i s a  proble m an d gullyin g i s als o commo n 
throughout th e island . Th e commo n practice s o f clea n cultivatio n o f ver y stee p 
land an d o f clearin g steepl y slopin g foreste d lan d whic h woul d bette r b e lef t 
under it s origina l vegetatio n hav e accentuate d th e situation . Probabl y th e mos t 
severe effect s o f erosio n ar e o n th e so-calle d "shoa l soils " (Vertisols ) whic h 
contain a  laye r o f indurate d materia l i n th e subsoil . Onc e th e surfac e soi l ha s 
been los t i t i s impossibl e t o gro w crop s o n the m an d regeneratio n i s very slo w 
since thes e soil s occu r i n th e drie r part s o f th e island . Larg e area s o f lan d 
formerly unde r cultivatio n hav e bee n misuse d t o suc h a n exten t tha t the y hav e 
been abandone d an d lef t idl e for man y years . Rehabilitatio n ma y be very difficul t 
or impossible . 

S t Vincent 

The soil s o f St . Vincen t ar e entirel y o f volcani c origin . Fou r majo r soi l 
groups ar e recognize d (a ) High - leve l an d Low-leve l Yello w Earth s develope d 
over massiv e rock ; (b ) Recen t Volcani c As h soils ; (c ) Shoa l soil s an d 
(d) Alluvials . Becaus e o f th e hig h permeabilit y o f th e soils , the y ar e no t easil y 
eroded unde r natura l vegetation . Th e Yello w Earth s ar e wel l structure d soil s 
and no t naturall y erosio n prone . However , severa l o f th e soil s i n thi s grou p 
have relativel y shallo w topsoi l an d th e paren t materia l o r "rotting " roc k ca n b e 
found withi n 0.50-0.7 5 m  o f th e soi l surface . Th e saturatio n o f th e topsoi l i n 
the we t seaso n an d th e shallo w rootin g system s encourag e lan d slippage . Th e 
soils ar e erosio n pron e whe n denude d o f vegetatio n o r poorl y managed . Lan d 
slippage als o occur s i n th e shallo w shoa l soils . Th e Recen t Volcani c As h soil s 
(developed ove r cinder y materials ) ar e mor e pron e t o gullyin g tha n surfac e was h 
(sheet erosion) . Nevertheless , shee t erosio n i s commo n unde r poo r soi l 
management. 
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Soil erosio n is , however , considere d t o b e a  seriou s proble m i n St . 
Vincent, becaus e o f th e type s o f crop s grow n an d th e deficien t o r inadequat e 
crop an d soi l managemen t (Watso n et  al. , 1958) . Clea n cultivatio n o f roo t 
crops, groundnuts , banana , (an d previousl y cotton ) withou t adequat e soi l 
conservation ha s encourage d erosion . Cultivatio n o f roo t crop s an d 
groundnuts entail s a  grea t dea l o f disturbanc e o f th e soi l an d relativel y lon g 
periods i n which muc h o f th e soi l i s lef t bare . 

Many farmer s o f St.  Vincen t hav e traditionall y practise d soi l conservatio n 
which, fo r man y years , represente d th e bes t example s o f soi l conservatio n i n 
the Commonwealt h Caribbean . Thi s wa s a  consequenc e o f th e polic y o f th e 
Government t o financiall y suppor t o r subsidiz e soi l conservation . Wit h th e 
decline i n Governmen t subsid y th e standar d o f soi l conservatio n ha s decline d 
and ther e i s evidenc e o f increase d erosio n an d siltatio n o f wate r courses . Th e 
expansion o f annua l croppin g an d banan a cultivatio n t o ver y stee p slope s 
which shoul d remai n i n tre e crop s o r fores t ha s als o increase d erosio n i n recen t 
times. 

Tobago 

The soil s o f th e mountainou s are a o f Tobag o ar e forme d fro m paren t 
materials suc h a s volcani c tuffs , breccias , diorit e an d schist s an d ar e highl y 
prone t o erosion . Th e norther n an d wettes t en d o f th e islan d i s stil l unde r 
original fores t o r permanen t tre e crop s s o tha t erosio n i s restricted . Furthe r 
south, erosio n i s a  mor e seriou s problem . Hard y ha s describe d heav y erosio n i n 
the Castara-Palatuvie r are a o n th e leewar d sid e o f th e islan d wher e intensiv e 
peasant an d estat e cultivatio n wa s carrie d out . A t present , th e topsoi l i s ver y 
thin i n man y place s an d muc h o f th e lan d ha s bee n abandone d an d ha s 
reverted t o secondar y growth . A  fe w farmer s stil l persis t wit h limite d 
subsistence cro p productio n o n th e les s erode d an d les s stee p slopes . 

On th e windwar d sid e o f th e island , lan d o n th e volcani c soil s ar e 
cleared, mainl y b y burning , an d plante d t o arabl e crops . Evidenc e o f shee t 
erosion, gullyin g an d soi l slum p ca n b e see n throughou t th e are a whereve r th e 
land ha s bee n cleared . 
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The mos t erode d are a o f th e islan d i s th e Maso n Hall-Le s Coteau x 
district. Th e sand y cla y loa m soil s o f thi s are a forme d fro m diorit e i s ver y 
irregular, steepl y slopin g an d highl y erodible . Th e degradatio n starte d mor e 
than on e hundre d year s ag o whe n the y wer e cleare d an d use d continuousl y fo r 
sugar can e cultivation . Afte r th e collaps e o f th e suga r can e industr y i n Tobag o 
the land s wer e settle d b y shiftin g cultivators . Today , th e drie r part s o f th e are a 
resemble a  deser t whil e th e wette r part s ar e covere d wit h scru b vegetation . I n 
spite o f thi s degradatio n som e area s ar e stil l cleare d regularl y an d plante d t o 
row crops . Frequently , a  fir e starte d i n the drie r part s t o clea r a  smal l patc h fo r 
planting wil l sprea d widely , leavin g th e soi l bar e fo r th e heav y rain s o f th e we t 
season. Fortunately  th e paren t roc k weather s quickl y t o a  friabl e easil y worke d 
material whic h wil l suppor t limite d cropping . I f th e lan d i s no t croppe d to o 
often, ther e wil l alway s b e som e soi l lef t o n whic h som e croppin g ca n b e 
carried out . Simila r erosio n damag e o n th e mor e slowl y regeneratin g volcani c 
rock o r schis t woul d hav e bee n mor e disastrou s t o cro p production . 

Limited soi l conservatio n i s practised mainl y i n th e for m o f intercroppin g 

and occasionall y tras h mulching . O n erode d soil s th e topsoi l i s shallo w an d 

parent materia l ma y protrud e o n th e soi l surface . Som e soi l serie s hav e a 

distinct erode d phas e o f lo w fertility an d restricte d croppin g potential . 

2.1.3 Grou p Three (Jamaica and Trinidad) 

Jamaica 

Soil erosion i s rampant an d sever e i n man y parishe s an d o n man y soil s of 
the island . On e o f th e majo r factor s i s populatio n pressur e whic h result s i n 
increasing frequenc y an d intensit y o f lan d us e o r th e us e o f lan d beyon d it s 
capability. Th e parishe s o f Westmoreland , Portland , Hannover , Clarendo n an d 
St. Elizabet h ar e especiall y note d a s sufferin g severel y fro m accelerate d soi l 
loss, bu t seriou s erosio n i s note d i n al l parishes . Soil s o n whic h erosio n i s a 
serious proble m ar e th e limeston e soils , shale-derive d soil s and th e soil s forme d 
on grano-diorite . 

The shal e soil s ar e note d fo r thei r shallowness , poo r infiltratio n an d 
permeability, factor s whic h contribut e t o seriou s erosio n problems . The y ar e 
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among th e mos t importan t soil s i n area s o f extrem e soi l erosio n suc h a s 
Christiana an d Yallah s Lan d Authority . 

One seriou s consequenc e o f extensiv e erosio n i s th e commo n flas h 
flooding i n th e plain s o f man y area s afte r heav y rains . Th e flas h flood s 
themselves caus e muc h damag e t o crops , livestoc k an d property . 

Trinidad 

The earlies t comprehensiv e repor t o n soi l erosio n i n Trinida d wa s b y 
Hardy (1942) . H e reporte d considerabl e gullyin g an d shee t erosio n i n th e 
foothills o f th e Norther n Range , particularl y i n th e wes t wher e intensiv e 
cultivation wa s bein g carrie d out . Burnin g t o clea r th e lan d fo r plantin g a t th e 
start o f th e we t seaso n i s commo n an d landslip s ar e frequent . I n som e place s 
the soi l surfac e i s withi n 1 5 c m o f th e paren t rock . I n th e La s Loma s district , 
the sand y soil s ar e describe d a s bein g ver y erodible , bu t sinc e muc h o f th e lan d 
is i n fores t reserve , erosio n i s no t suc h a  sever e problem . I n th e Centra l Range , 
land cree p i s a  majo r proble m an d th e souther n slope s sho w man y landsli p 
scars. Chener y (1952 ) mentione d tha t Brass o clay , th e mos t widesprea d soi l of 
the Centra l Range , i s ver y erode d du e t o prolonge d cultivatio n u p an d dow n 
slope. H e als o mentione d tha t Montserra t clay , a  ver y productiv e coco a soil , i s 
highly pron e t o gullying . 

Both Hard y an d Chener y commente d o n th e sever e erosio n o f th e mar l 
soils an d th e associate d re d soil s o f th e Naparim a Distric t i n souther n Trinidad , 
with cap s o f expose d whit e mar l bein g a  commo n featur e o f th e hill s o f th e 
region. I n th e Souther n Rang e wher e soil s ar e derive d mainl y fro m sandstone , 
erosion occur s wherever th e origina l fores t cove r ha s been removed . 

There ha s bee n n o comprehensiv e no r sustaine d programm e o f soi l 
conservation. Poo r agronomi c practice s hav e persiste d s o tha t topsoi l 
continues t o b e los t especiall y fro m soil s i n th e Norther n Rang e an d th e topsoi l 
is no w shallo w i n man y locations . 
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2.2 Soi l Conservation Programmes 

Many soi l conservatio n project s o r programme s hav e bee n undertake n i n 
the Caribbean , sometime s a t considerabl e cost , t o protec t th e soi l agains t 
erosion, t o trai n farmer s an d agriculturalis t i n method s o f soi l conservation , t o 
facilitate productio n o n hillside s an d t o increas e th e productivit y o f hillsides . 
This effor t ha s bee n greate r i n Jamaic a tha n an y othe r Caribbea n island . Th e 
problems, however , ar e stil l man y an d seriou s an d muc h remain s t o b e done . 
The Governmen t o f Jamaic a throug h th e relevan t Ministrie s an d Statutor y 
Agencies ha s undertake n variou s watershe d protectio n activitie s e.g . 
reafforestation o n publi c lands , establishmen t o f permanen t tre e crop s an d 
engineering work s fo r gull y control , rive r trainin g an d drains . 

Gumbs (1992 ) reviewe d th e soi l conservatio n project s undertake n i n th e 
Caribbean ove r th e previou s 20-2 5 year s an d assesse d th e successe s an d 
failures o f thes e projects . A  brief summar y o f th e majo r project s undertake n i s 
presented below . 

2.2.1 Barbados 

The Scotlan d Distric t wa s th e targe t o f mos t o f th e soi l conservatio n 
effort. Th e mai n approac h ha s bee n th e us e o f engineerin g method s requirin g 
earth movin g equipmen t fo r lan d reshapin g an d stabilization , constructio n o f 
terraces, dam s an d siltin g ponds , surfac e an d subsurfac e drainage , th e 
construction o f gabio n weir s an d gabio n boxes , an d reafforestation . Thi s wa s 
costly an d whe n Governmen t an d Internationa l fundin g ended , farmer s wer e 
unable t o maintai n th e effort . Farmers ' plot s ar e als o smal l an d non-contiguou s 
and limi t implementation . I n som e case s reshapin g o f th e lan d aggravate d an d 
increased erosio n becaus e th e reshape d lan d wa s ofte n mor e pron e t o lan d 
slippage an d surfac e erosio n tha n th e original . I n addition , toxi c oi l an d sal t 
from th e subsoi l wer e sometime s expose d a t th e surfac e durin g reshaping . 
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2.2.2 Grenada 

The larges t an d mos t significan t projec t wa s th e UNDP/FA O projec t 
which wa s implemente d ove r th e perio d 1975-1985 . However , mos t o f th e soi l 
and wate r conservatio n method s require d costl y eart h movin g machiner y an d 
were labou r intensive . Th e terrace s wer e costl y t o construc t an d ha d t o b e use d 
continuously t o justif y th e cost . Farmer s di d no t adop t th e method s an d th e 
demonstration effec t failed . 

2.2.3 Dominica 

There ha s no t bee n an y majo r project s specificall y dedicate d t o soi l 
conservation whic h hav e receive d internationa l funding . Th e countr y has , 
however, bee n soi l conservatio n consciou s an d th e farmin g practice s reflec t 
this. Th e us e o f tre e crop s ha s been a  majo r componen t o f th e approac h t o soi l 
conservation. 

2 . 2 . 4 St.  Lucia 

The mai n project s undertake n were : 

(i) Soi l an d Wate r Conservatio n Projec t funde d b y th e Europea n 
Development Fund . Th e majo r thrus t wa s drainage an d lan d reclamation . 

(ii) Developmen t o f Soi l Conservatio n Practice s fo r Smal l Farm s 
funded b y CID A throug h M c Gil l University . Th e mai n aim s wer e t o establis h a 
soil conservatio n demonstration , trainin g an d researc h fiel d site , an d t o 
upgrade th e technica l capabilit y o f staf f o f th e Ministr y o f Agriculture , St.  Lucia . 
The demonstratio n effec t wa s no t successful , th e sit e wa s no t maintaine d afte r 
the projec t ended , an d farmer s di d no t adop t th e methods . 

(iii) Mabouy a Valle y Developmen t Project . Thi s projec t i s ongoing an d 
has show n promis e o f continue d adoptio n an d potentia l fo r sustainability . Th e 
approach adopte d b y th e projec t o f providin g incentive s an d promotin g 
community involvemen t an d participatio n seem s t o b e a n importan t reaso n fo r 
the achievement s s o far . 
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(iv) Fores t Managemen t an d Conservatio n Projec t i s funde d b y CID A 
and wa s projecte d t o terminat e b y th e en d o f 1992 . I n th e projec t thre e sub -
watersheds wer e selecte d fo r rehabilitatio n i n a  pilo t phas e an d t o provid e a 
model fo r extensio n t o othe r areas . Th e projec t ha s no t bee n finall y evaluate d 
but the approac h o f involvin g the entire family , th e community , nationa l farmer s 
association, socia l considerations , avoidanc e o f th e grati s mentality , an d 
provision o f institutiona l support s t o th e farmers , seem s t o b e contributing , t o 
the succes s o f th e project . 

(v) Locall y Funde d Soi l Conservatio n Project s o f th e Lan d an d Wate r 
Use Uni t an d th e Forestr y Divisio n o f th e Ministr y o f Agriculture . 

2.2.5 St.  Vincent 

(i) Cumberlan d Watershe d Managemen t Projec t whic h wa s 
undertaken 1984-198 9 wa s th e majo r soi l conservatio n project . I t wa s a 
complementary projec t t o th e Cumberlan d Hydro-Electiv e Projec t funde d b y 
USAID, an d th e mai n objective s wer e t o maintai n good  watershe d conditions , 
intensify agricultura l an d forestr y productivit y withou t soi l degradation , an d 
extend th e experienc e t o othe r critica l watersheds . Th e projec t wa s no t ver y 
successful fo r man y reason s whic h hav e bee n discusse d b y Gumb s (1992) . 

(ii) Smal l Holde r Cro p Improvemen t Projec t i s i n progres s (1990 -
1997) an d i s funde d b y th e Internationa l Fun d fo r Agricultura l Developmen t 
(IFAD). I t ha s a  soi l conservatio n componen t whic h i s outline d b y Gumb s 
(1992). 

(iii) Watershe d Managemen t Pla n fo r th e Colonari e Rive r Basi n i s 
currently bein g formulate d (1990-1995 ) wit h fundin g fro m CIDA . The projec t i s 
essentially a n inventory , capabilit y assessmen t an d plannin g exercis e fo r th e 
Basin. I t propose s t o develo p managemen t plans , proposal s fo r farmin g system s 
and soi l conservation . However , i t i s no t clea r ho w comprehensiv e an d 
implementable the y wil l be. 
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2.2.6 Jamaica 

The followin g majo r project s hav e bee n undertake n o r ar e bein g 

undertaken: 

(i) Forestr y Developmen t an d Watershe d Managemen t i n th e Uplan d 

Regions (1968-1975 ) funde d b y FAO; 

(ii) Firs t Rura l o r Kenilworth Projec t (1971-1977 ) funde d b y UNDP; 

(iii) Secon d Rura l o r Secon d Integrate d Rura l Developmen t Projec t 
(1978-1983) funde d b y USAID; 

(iv) Project s o f th e Soi l Conservatio n Uni t an d Lan d Authorities ; 

(v) Strengthenin g th e Nationa l Soi l Conservatio n Programm e fo r 

Integrated Watershe d Developmen t (1979-1982 ) funde d b y UNDP , Norwa y an d 

Government o f Jamaica ; 

(vi) Hop e Rive r Watershe d Projec t wa s initiate d i n 198 7 an d consiste d 
of thre e Phases . I t i s stil l ongoing ; 

(vii) Smal l Far m Credi t Projec t (1989/90-1996 ) i s funde d b y IFAD . 
Funds ar e provide d t o th e Agricultura l Credi t Ban k (ACB ) an d People' s 
Cooperative Bank s fo r lendin g t o smal l farmers . A  specifi c Hillsid e Farmer s 
Support Projec t i n whic h soi l conservatio n wa s t o b e a n explici t requiremen t o f 
the projec t wa s undertaken . 

(viii) Hillsid e Agricultura l Projec t (HAP ) an d Hillsid e Agricultura l Sub -
Projects (HASP ) implemente d unde r HAP . Thi s projec t wa s initiate d i n 198 7 
and i s du e t o terminat e i n 1994 . I t ha s show n som e degre e o f succes s an d i s 
specifically reviewe d i n Chapte r 8 . 
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(ix) Th e Sustainabilit y o f Contemporar y Agricultura l Lan d Us e i n th e 
Blue Mountain s o f Jamaic a wa s initiate d i n 199 1 an d i s propose d a s a  thre e 
year project . 

The majorit y o f project s hav e faile d t o achiev e thei r objective s o f 
adoption an d sustainabilit y o f soi l conservation b y farmers . Man y o f th e reason s 
are sociologica l and , t o a  lesse r extent , administrativ e an d technical . Thes e ar e 
discussed i n th e succeedin g chapters . 
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