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Region: Ghana
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Coastal Zone of Ghana



Coastal zone of Ghana and sensitivity Mapping

Armah 2004



Sampling sites
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Water quality: Pollution

• Healthy ecosystems :   maintenance of biodiversity and human well-being.

• Contamination of water bodies by chemical, physical, radioactive and                                   

pathogenic microbial substances.

• Global and local concern: ~ 50 million deaths per year worldwide (e.g. majority in

Africa and Asia).

Source: http://www.eoearth.org/view/article/156920

http://ww2.unhabitat.org/programmes/water/documents/waterreport2.pdf

http://www.eoearth.org/view/article/156920
http://ww2.unhabitat.org/programmes/water/documents/waterreport2.pdf


Major sources of pollution in Ghana

Sewage outfall

Pesticides misuse

Solid waste



Effects of pollution

• Loss of ecosystems : Species mortality

Biodiversity reduction 

Ecosystem services

• Health risks           :    Viruses, bacteria and protozoan

Waterborne diseases

illness and mortality 



Need for environmental monitoring

• Supports the protection of  the ecosystems and human health from toxic 

contaminants.

• Indicate any alarming environmental situation.

• Provide opportunities for adoption of any control measures.



Need for environmental monitoring: 

• Environment science policy development.



Why are benthic organisms important?

1. Important ink in the food web   - primary producers to higher levels:

(filter feeder, benthic, detritus feeders)

2. Excellent environmental snapshot - exposure stressors :

( low oxygen, excess sediment& contaminants)



Benthic Communities 

• Macrofauna

• Meiofauna

• Preservable hard part: fossil record 

 reconstructing natural conditions and 

identification of pollution events



Identification in mollusks

Source: http://diet.yukozimo.com/media/o/7219-2.jpg



Identification of thecamoebians  and ostracods



Identification of Foraminifera

Source: http://pubs.sciepub.com/jgg/2/3/3/



Data Acquisition
Pollution level

Biodiversity

Analysis & Interpretation
Environmental impact

Benthic ecology

Models & Conclusions
Water quality classification

Recommendations for monitoring

Outreach
Environmental education

Pollution awareness

Implementation
Communication of methods

Establishing monitoring

Sustainable Management 
of Ghana‘s Coast

Project Components



Motivation

Determine

 Species inventories/biodiversity

 Biomass

 Species distribution

 Ecologically driving factors

 Historical data



Sampling

 Assumption: small sample represents large area and complete time interval

 Representative number of replicates



Sampling

Species-Area curves
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Sampling

Box corer sampling

 Penetrates differently according to coarseness of sediment, stones may 

prevent closing.

 Epibenthic meiofauna and sediment surface not disturbed.



Sampling

 Sieve on # 0.5 mm for macrozoobenthos and on # 0.63 mm + 0.2 mm for 

meiobenthos.

 Transfer of all benthic in jars.

 Preservation of labelled samples individually in 96% Ethanol, or 4% borax buffered 

formalin.



Analyses

• Collection

Preservation

Identification

Quantification



Identification/analysis

Source:http://midmichigannatureandscience.blogspot.ug/2013/04/aquatic-ecology-and-mother-earth-week.html
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Identification& quantification
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FAMILIES SPECIES n n n n %

Actinostolidae Antholoba achates 1 1 < 0.01

Actinidae Anemonia alicemartinae 5 5

Sagartiidae Anthothoe chilensis 2 2 23 27 0.12

Lineidae Lineus sp. 7 6 7 20 0.09

Flabelligeridae Pherusa peruviana 4 158 3 165 0.71

Glyceridae Glycera americana 16 15 8 39 0.17

…



Community Description

Analyses



Community Description

Analyses



Multivariate statistics
 Identification of environmental factors driving distribution of taxa

 Set up of transfer functions
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Frenzel etal.2009

Analyses
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Conclusion

• Sedentary life style 

• Species specific sensitivity

• Presence or absence of certain invertebrates is a determinant of the state 
of aquatic ecosystems
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Biological organisms can be use for monitoring water quality due to:


