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I. Background

eExponential increases in pollution of
inland and coastal water bodies
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I. Background: Why coastal monitoring?

==

Agbloboshie in Ghana's capital Accra has been ranked
In the top 10 most polluted places in the world, thanks to
toxic fumes, which are a result of consistent dumping of
electronic goods.

Source: E-waste, pollution plagues Accra's Agbloboshie |
West Africa

www.theafricareport.com 17.06.2014

Pollution in Accra, Ghana

Air Pollution P A DA 87.50
Drinking Water Pollution and Inaccessibility el 0167
Dissatisfaction with Garbage Disposal N —— 221 100.00
Dirty and Untidy e — ] 91.67
Noise and Light Pollution ——. .| 93.75
Water Pollution N2 100.00

Dissatisfaction to Spend Time in the City e o 9167

Dissatisfaction with Green and Parksinthe City & 100.00

www.numbeo.com 17.06.2014

Water Pollution causes 14, 000 death per day

http://www.ghananewsagency.org/science/water-pollution-caus
14-000-deaths-per-day-61736
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 Marine and coastal ecosystems — local economies (Sindermann, 2005) (e.g., coastal
development , agricultural and urban waste, fisheries)

« Changes in the ecosystems — anthropogenic disturbances (e.g., pollution, land use
changes) or natural stressors

« All species tolerate a limited range of environmental variables (Holt & Muller, 2010)

« Coastal water quality — sensitive organisms (e.g., benthos) with specific tolerances
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». 11. Densu Estuary
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The Densu Estuary lies between latitude 5°30° N to 6 © 20" N and longitude 0 °10° W to 0 ° 35 W

Objective:
- Assessment of environmental quality of Densu estuary
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III. Methodology: Sampling gears
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III. Methodology: Statistical Analysis

« PAST (Hammer et al., 2001) — environmental factors driving
the distribution of taxa

« Hammer, U., Harper, D.A.T., Ryan, P.D. 2001. PAST:

Paleontological statistics software package for

education and data analysis. Palaeontologia Electronica
4(1) : 9pp.

e http://palaeco—electronica. org/2001 1/past/issuel 01.htm
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IV. Results

Parameters N Min Max Mean Stand. dev

Temp [°C] 10 30.74 3410 32.17 0.95
pH 10 8.31 8.39 8.35 0.03
EC [mS/cm] 10 35.80 52.60 43.85 5.54
Sal 10 22.80 3470 28.31 4.03
DO [mg/1] 10 6.44 18.81 10.48 3.27
DO Sat [%] 10 109.60 301.70 171.24 50.18
TDS [g/L] 10 21.90 31.60 27.18 3.33
TSS[mg/1] 10 18.00 38.00 23.60 6.70
Alk[mmol/1] 10 3.20 3.90 3.66 0.24
PO3-4 [mg/l] 10 0.05 1.10 0.33 0.29
NO-3 [mg/l] 10 1.70 7.50 2.98 1.74
SO2-4 [mg/l] 10 15.00 37.00 25.10 7.20
Chl A [ng/l] 9 0.96 4.38 2.25 1.32
% OC 10 0.49 2.05 1.28 0.51
% TN 10 0.06 0.15 0.09 0.03
% C:N 10 8.00 3481 16.33 9.42
%TP 10 0.44 1.38 0.70 0.31
%SOM 10 0.85 3.53 2.20 0.89
% LOI 10 1.12 1.71 1.51 0.21
Zn (mg/kg) 10 7.30 158.30 46.93 45.01
Pb (mg/kg) 10 1.90 84.70 50.88 24.33
Hg (mg/kg) 10 0.01 0.05 0.02 0.01
% Sand 10 53.00 87.00 62.30 9.25
% Silt 10 10.00 41.00 33.60 8.96
% Clay 10 2.00 8.00 4.10 2.08
E.coli w[cfu 10 0.00 4400.00 560.00 1360.72
Ent.spp w[ci 10 0.00 2200.00 330.00 702.46
E.coli s[cfu/ 9 0.00 3.00 1.67 1.32
Ent.spp s[cfi 9 0.00 46.00  6.56 15.14

12



IV. Water Quality Index:

- Water Quality Index = single number like grade that
expresses the overall water quality at a certain area and time based
on several water quality parameters (Ramakrishnaiah, 2009).

« The computed WQI values:

e classified as <50 = Excellent; 50-100 = Good; 100-200 = Poor; 200-
300 = Very poor; >300 = Unsuitable (Ramakrishnaiah et al., 2009).

e Densu Estuary ( WQI) = 416 + 44.06 (Mean+ SD)

13



Other ecological Indicators

« The concentrations of heavy metals in the sediment
followed the trend Zn >Pb> Hg with Cd below detection.

- Faecal bacteria (e.qg., E. coli and Enterococcus sp).

14
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IV. Results : Cluster Analysis
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Principal Component 2

IV. Results: Principal Components Analysis
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V. Conclusion
/” - T o

e Metals in soil [mg/gl: Zn-76.80 to 158.30, highest S1; Pb-84.70 to 35. 10,
highest S5: Hg—0.029 to 0.045 highest SI.

e Organics [%] in sediment: C: 0.76 to 2.05 with highest S9, TN: 0.06 to
0.015; C:N:; 12.31 to 34.81, highest S9): TP: 0.44 to 1.38, highest S1).

« The bacterial count (highest S1 and S2) in water (£ coli; 4400 CFU/100ml
and FEnterococcus sp; 2200 CFU/100ml) was significantly higher than in
sediment (2 CFU/g and 46 CFU/g) than in water.

e These types of microbes indicate faecal pollution, which can pose human
health risks. Contaminated sites (S1 and S2) were influenced by
anthropogenic activities.

e The use of multiple indicators is useful for the detection of different
sources of contamination, water pollution and environmental stresses in

Densu estuary, Gulf of Guinea coast, Ghana. 17



Recent brackish water Ostracoda and Foraminifera of
Ghana - first results from Densu Estuary

UNIVERSITAT

FRIEDRICH-SCHILLER- Peter Frenzel!, Johannes Biehler!, Mauro Alivernini' & Lailah Gifty Akita2

JENA TInstitute of Geosciences, University of Jena, Germany
?|nstitute of Marine and Fisheries Sciences, University of Ghana

UNIVERSITY OF GHANA

In order to calibrate Ostracoda and Foraminifera, two classical
microfossil groups in geosciences, for applications in water quality
monitoring and palaeoenvironmental reconstructions, we started to
document their diversity, to map their Recent distribution and to
collect ecological data in Ghanaian coastal waters. Most data are
available from Densu Estuary so far. The brackish foraminifer
fauna is composed of cosmopolitan species commonly found in
either South or North African coasts. But the Ostracoda differ
remarkably in species inventory although it is similar to North
African faunas. A future faunistic and ecological synopsis of
Ostracoda and Foraminifera of Ghanaian brackish waters, West
Africa, is intended to contribute to the national and international
biodiversity database.

SEM and light microscope pictures of

typical 1) €4 marine and marine-brackish
taxa found in polyhaline waters and 2) ¥
brackish water taxa found in mesohaline

Sampling sites in Densu A
Estuary Study areas in £
March 2017 » =

waters of Densu Estuary

Fig. 1-12 Ostracoda: 1) Cytherella sp., left valve, external, GH14; 2) Trachyleberidinae gen. et sp. inc., right valve, external, GH24; 3) Neonesidea sp., left
valve, external, GH14; 4-5) Loxoconcha sp. 1, right valve, external, and carapace, dorsal, both GH24; 6) Loxoconcha sp. 2, right valve, external, GH14; 7)
Paracytheridea luandensis Hartmann, 1974, right valve, external, GH14; 8-12) Cyprideis nigeriensis Omatsola, 1970, 8/9/11) female left valves extemal, internal
and in transmitted light, 10/12) male left valve in transmitted light and carapace dorsal, GH17 and GH24

Fig. 13-26 Foraminifera: 13) Rotfalinoides gaimardi (d‘Orbigny in Fornasini, 1904), spiral, GH24; 14-17) Miliolinae, 14/15) malformed specimens, 16/17)
Quinqueloculina sp., lateral and apertural, GH24; 18-20) Cribroelphidium sandiegoense (Lankford, 1973), lateral, 19) malformed, GH24; 21) Hyalinea balthica
(Schréter in Gmelin, 1791), umbilical, GH24; 22) allochthonous planktic foraminifer, GH14; 23) Textularia sp., lateral, GH24; 24) Trochammina inflata (Montagu,
1808); 25-26) Ammotium salsum (Cushman & Brénnimann, 1948), lateral, GH24

19
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Opportunities for graduates students:

« Coastal Ocean Environment Summer School in Ghana

https://coessing. org/

« Volkswagen Foundation

https://www. volkswagenstiftung. de/en/foundation

« PhD Program IMPRS for Global Biogeochemical Cycles
https://www. bgc—jena. mpg. de/index. php/IMPRS/IMPRS

e NF-POGO Centre of Excellence in Observational Oceanography

http://www. ocean—partners. org/centre—of—excellence
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