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Geographical  Context

Source: St. Lucia National Competitiveness and Productivity Council (2017)



The Insular Dilemma of Caribbean SIDS

- Sma ll habitable space
- Limited na tur a l r esour ces
- Fr agile economies
- Fr agile envir onments
- Weak aga inst  la r ger  exter na l actor s
- Heavily dependent  on impor ted goods
- Electr icity gener a t ion is cost ly
- Mor e vulner able to envir onmenta l disa ster s 
- Easily a ffected by financia l shocks



Soils of Caribbean SIDS

Der iving fr om old and r ecent  a lluvia l 
sediments

Inceptisols, Entisols, Ver t isols

- Nutr ient  r ich
- Occur r ing in  a r eas of fla t  r elief 
- Flood pla ins of ma in r iver s of Guyana , 

Tr inidad, Belize, Cuba  and Dominican 
Republic



Soils (cont’d)

Soils der ived fr om ca lca r eous ma ter ia l

(Oxisols, Alfisols, Mollisols)

- Good dr a inage
- Good amount  of or ganic ma ter ia l 
- May exhibit  da r k subsur face colour , or ganic ma ter ia l
- Sta ined r ed by oxides , e.g. bauxite a r eas in  Jama ica



Soils (cont’d)
Sandy soils

- Rapid leaching
- Good dr a inage
- Ver y lit t le nutr ients a t  

subsur face layer
- Rapid br eakdown or ganic 

ma ter ia l

Volcanic Soils

- Andisols
- Ver y good pr oper t ies
- Usua lly fer t ile 
- Leached r apidly if 

loca ted in  a r eas of high 
pr ecipita t ion



Soils (cont’d)
Der ived fr om in-situ wea ther ing of igneous and metamor phic r ock

Ult isols, Alfisols

- Inter ior  mounta inous r egions of most  Ca r ibbean SIDS
- Closely a ssocia ted with r a infor est  biomes



Current Land Use Patterns

- Ma jor ity of the Popula t ion live on the thin, low lying coasta l a r eas
- Most  of the industr ia l act ivity a lso occur  on or  close to this fr agile coasta l 

pla in
- The inter ior  lands a r e used for  extr act ive industr ies (bauxite, sand, limestone, 

gold, diamond and other  miner a l mining)
- Agr icultur e is pr act iced in  r iver  va lleys, on inter ior  slopes and gr a sslands
- Some amount  of eco-tour ism occur s in  the inter ior  highlands.



Barbados

Haiti (2015)



(Guyana Lands and Surveys Commission)



Soil Salinization
- Soil sa liniza t ion is an excessive accumula t ion of wa ter  soluble sa lts.
- Most  t imes these sa lts or igina te fr om the Ea r th’s Cr ust  thr ough wea ther ing 

and er osion (phosphor ous, sulphur  cycles)



Degrees of Soil Salinization

Sa line Soils Sa line- sodic soils Sodic Soils
- having enough 

soluble sa lts to injur e 
plants

- pH gener a lly below 
8.5

- white or  light  br own 
cr usts

- Ca  and Mg sa lts a r e 
high enough to offset  
nega t ive effects of 
Sodium

- high concentr a t ions 
of sodium r ela t ive to 
Ca  and Mg.

- pH gener a lly below 
8.5

- the exchangeable 
sodium per centage is 
>15% of the CEC

- low in  soluble sa lts
- r ela t ively high in  

exchangeable sodium 
- pH between 8.5 and 12
- sever ely disr upts 

plant  r oot  a ct ivity
- disr upts the physica l 

and chemica l 
pr oper t ies of clays



Land Use Change

- Remova l of na tur a l vegeta t ive cover





Change in Forest Cover from 1970 - 2015 - Source CBD Fifth National Report- Trinidad and Tobago



Climate

Source; NOAA Climate.gov



- High temper a tur es dr ive mor e evapo- tr anspir a t ion 
- Mor e evapo-tr anspir a t ion leaves sa lts in  the r oot  zone 

Source: https://www.mdpi.com/2073-
4441/10/8/1030/htm



- Changing clima tic pa t ter ns br ing pr olonged per iods of dr ought
- Hotter  oceans str engthen hur r icanes which cause coasta l flooding
- Rising sea  levels cause mor e sa ltwa ter  to encr oach on land

Coastal flooding at Dantzig, Mahaicony, GUYANA. 
On the left -2019. 
https://www.morayhousetrust.com/events/climate-change-in-guyana-effects-and-responses/
On the right - 2020. 
https://guyanachronicle.com/2020/07/11/protecting-guyanas-coastline/



- Fer t ilizer  applica t ion adds to the sa line na tur e of soils

Source: 
https://data.worldbank.org/indicator/AG.CON
.FERT.ZS?locations=S3

Consumption of fertilizers by Caribbean 
Small States (kg per hectare of arable land)



Effects on Plants (Agriculture and Forestry)

Too much salts around the root 
environment increases the osmotic 
pressure and pulls water out through the 
roots.



Case Study: Grand Bahama

- Study showed that the salinity levels were 3 times greater in surge affected 
areas that those unaffected.

- The previously dominant Pinus caribaea species was not present but rather 
more woody understory species

2013 2018



Ion Analysis shows elevated levels of Sodium and Chloride ions over Calcium



Saltwater intrusion due to two flooding events in 2019 and 2020 has led to the destruction of over 3000 acres 
of pr eviously occupied r ice lands. Dantzig, GUYANA

Source: https://guyanatimesgy.com/mahaica -farmers -residents -face-more-flooding/



Effects on Freshwater Supply
- Ca r ibbean SIDS a r e usua lly wa ter  str essed a s they a r e sur r ounded by sa lt  

wa ter .
- Excess withdr awa ls fr om aquifer s r esult  in  sa lt  wa ter  intr usion
- Ir r iga t ion with sa line contamina ted wa ter  leads to fur ther  soil sa liniza t ion



How Can we Combat Soil Salinization?
- Ver y Simple...

SUSTAINABLE LAND MANAGEMENT!

PLANT MORE MANGROVES!

USE ORGANIC FERTILIZERS!

REDUCE DEFORESTATION!



THANK YOU!
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