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ABSTRACT 

The plankton community in the bonny estuary was studied. A total population of 2846 plankton 
was indentified comprising of 2172 Phyto plankton and 674 of Zooplankton measured in cells per 
litre X 106. This population comprised of 63 species made up of 32 Phyto and 31 Zoo. 
Cosnodiscus radiatus  (Diatom) was the highest in abundance and distribution constituting 48.4% 
(1052 in number) of the entire phytoplankton community and occurring in all the 7 stations studied. 
This was followed by cosnodiscus lineatus and Biddulphia sinenses (all Diatom) with 9.5% and 
9.02% in abundance. For the zooplankton, the Pseudocallanus elongatus ( A copepod) was the 
highest in both occurrence and abundance constituting 45.5% ( 307 in number) of the entire 
zooplankton and occurring in all the 7 stations. The Cladocera represented by Pondo lueceti and 
Evadne nordmani 9.3% and 7.2% respectively followed in abundance. 
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INTRODUCTION 

The Phytolankon constitute the most important 
component of the food chain in every water body. All 
other living organisms in water depend directly or 
indirectly on them for food.  A knowledge of the 
plankton community of any water body is therefore, 
not only important in assessing its productivity but 
would permit a better understanding of the population 
dynamics and life cycles of the fish community 
( Holden and Green, 1960, Williams 1962, Olaniyan 
1969, Fagade and Olaniyan 1974, Adebisi 1981, 
Egborge 1981, Nwankwo 1986, Abohweyere1990 
and Ugwumba 1990).  

Estuarine plankton communities can respond to both 
climatic change and human activities at different time 
scale. There are obvious relationships between 
changes in plankton communities and water 
environmental factors. Hence, plankton may serve as 
a bioindicator to monitor estuarine environment for 
both pollution or as a modeling for fish population 
dynamics ( Nwankwo 2004, Onyema 2007).   

The Bonny estuary play a very important role in the 
economy and food supply of the Bonny Kingdom 
serving as their major source of Fish and 
employment and even the nation at large being the 
channel through which the Nigerian Liquefied Natural 
Gas Company (LNG) batches enter the sea. In spite 
of these important roles the Bonny estuary play to the 
country at large, there is a dearth of information 

about the Plankton community of the water. A proper 
understanding of the abundance and species 
distribution of the plankton community of this water 
body will not only help in understanding the dynamics 
of its rich fishery resources but will also serve as a 
tool for predicting the impact of human activities in 
the water for future sustainable management. This 
work is therefore, a preliminary incursion into the 
understanding of the abundance and distribution of 
the plankton community of the water. It will serve as a 
reference for future studies.  

MATERIALS AND METHODS 

Sample collection and analyses: The sampling 
area was divided into transects for easy sample 
collections. The plankton samples were collected 
between November 2004 and December 2005 
covering two wet and two dry seasons. The depth 
area ranged between 6 to 25m. A duplicate sample 
were taken at each station by towing a plankton net 
of 53 microns at a low speed of  about 2kts for Five 
(5) minutes onboard a vessel RV GEO Explorer. The 
sampling was done during the day i.e between 
daylight hours. The samples once collected were put 
in a sample bottle and stored with 5% formalin for 
Laboratory analyses.  

In the laboratory, one ml of the preserved sample 
was taken as a sub sample using a pipette. The 
collected sample was put on the Sedgwick-rafter 
counting chamber and viewed under a light binocular 
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microscope (Nikon 400 binocular microscope) using 
a low magnification of x10. A duplicate specimen was 
collected and analyzed for comparison and double 
checking. The observed planktons were identified to 
species level using relevant literature references 

Ecological diversity indices: Species Richness 
Index (d): The Species richness index (d) according 
to Margalef (1951) was used to evaluate the 
community structure. The equation below was 
applied and results were recorded to two decimal 
places.  

d = (S – 1)/ Loge N  

Where:  

d = Species richness index  

S = Number of species in a population  

N = Total number of individuals in S species.  

Shannon and Weiner diversity index (H): Shannon 
and Weiner (1949) diversity index (H) given by the 
equation:  

Hs = -Σ Pi 1n Pi  

Where  

Hs = Diversity Index  

i = Counts denoting the ith species ranging from 1 – n  

PI= Proportion that the ith species represents in 
terms of numbers of individuals with respect to the 
total number of individuals in the sampling space as 
whole.  

RESULTS: 

Table 1 presented the results of analyses of the 
ecological indices obtained using both the Shannon-
Weiner index (H) for species diversity and Margalef 
index (D) for species richness. The results showed 
that H values ranged from 0.87 in stations 1 and 2 to 
1.61in station 5 for Zooplankton and 0.88 in station 2 
to 2.07 in station 7 for Phytoplankton. The D values 
were 0.86 in station 2 to 2.48 in station 3 for 
Zooplankton and 1.44 in station 1 to 2.77 in station 7 
for Phytoplankton.  

 
Table 1. General caption: Abundance and distribution of species according to stations; 

H VALUE  
SHANNON - 
WEINER 

D VALUE 
 
 MARGALEF 

 
 
STATION 

ZOO PHYTO ZOO PHYTO 

1 0.87 1.04 1.12 1.44 
2 0.87 0.88 0.86 1.45 
3 1.24 1.79 2.48 2.12 
4 1.23 1.91 1.56 2.67 

5 1.61 1.53 1.59 1.99 
6 1.55 1.10 2.33 2.34 
7 1.25 2.07 1.01 2.77 

 
Biological diversity analyses  
 

 1033



Agric. Biol. J. N. Am., 2011, 2(6): 1032-1037 
 

Table 2: Zooplankton distribution 
 

           

    
TOAL NO 
IND  IN ALL   

 
 

ZOOPLANKTON 
STATIONS AND NUMBER OF OCCURRENCE / 
STATION  STATIONS 

 
TOTAL 

 1 2 3 4 5 6 7    

Pondon lueceti 4 1 3 47 - - 8 63  63 

pseudocallanus elongatus 1 77 121 27 4 6 71 307  307 

Macrocallanus elongatus 1 - - - - - - 1  1 

Parathemisto compressa - 4 - - - - - 4  4 

Zoae (Crab)  6  3  30  39  39 

Microcallanus pusillus - 19 1 - - - 14 34  34 

Arthropod larva - - 3 - - - - 3  3 

Doloidid larva - - 2 - - - - 2  2 

Eucallanus elongatus - - 1 - - - - 1  1 

Evadne nordmani - - 10 4 26 4 5 49  49 

Evadne spinifera - - 2 2 9 - - 13  13 

Temora longicornis   2     2  2 

Isias clavipes   35     35  35 

Metridian lucens   1     1  1 

Bisponusa   1     1  1 

Rhinocallanus nasutus   1   1  2  2 

Eutherpina   3     3  3 

Splonid late larva    1    1  1 
Parathemisto compressa va 
compressa    2    2 

 
2 

Anomalocera patasoni    1    1  1 

Eucampia zoodianus     1   1  1 

Polycheate larva     1 1  2  2 

Fish larva     26   26  26 

Pondon intermidus     12 24 1 37  37 

Pondon lueceti  lueceti     2   2  2 

Sagitella      1  1  1 

Brachyllura larva      1  1  1 

Phialela quadrata      2  2  2 

Rhizosolanea spp      1  1  1 

Centropages typicus      1  1  1 

Eucalanus nauptilus       36 36  36 

TOTAL NO IN ALL STATIONS        674  674 

TOTAL NO  IND / STATION 6 107 186 87 81 72 135    
Values are in cells per litre X 106 
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Table 3: Phytoplankton distribution and not Zooplankton distribution 
 

PHYTOPLANKTON         

  PHYTOPLANKTON      

SPECIES  STATIONS AND NUMBER OF OCCURRENCE / STATION TOTAL NO IND 

 1 2 3 4 5 6 7 IN ALL STATION 

Ceratium macroceros 2 10 2 23 8 10  55  

Cosnodiscus radiatus 1 393 11 8 100 428 111 1052  

Asterionella japonica 1 1     22 24  

Box-like centric diatom  43 2 1   4 50  

Phyacocystis  10      10  

Ceratium longipes  4  8 2 2  16  

Cosnodiscus granii  20 2  17 6 1 46  

Cheatoserus densus  1  1   8 10  

Ceratium arcticum  8   2   10  

Hemidiscus hardmanianus   4   1  5  

Cosnodiscus linatus   24 9 72 72 31 208  

Dictyocha   1   2 1 4  

Thysanoessa innermis   1     1  

Ceratium typus   6  1 29 2 38  

Cosnodiscus excentricus   9 3 37 39 5 93  

Globigerina   39 1  2 19 61  

Biddulphia regia    2 1  89 92  

Centropages typicus    2    2  

Galethea stigosa    1    1  

Titinnid    1    1  

Biddulphia mobilensis     1  17 18  

Thalassiosira deepens     2  2 4  

Microstella norvegica     2   2  

Biddulphia sinensis      1 195 196  

Leptocylindricus damicus      5  5  

Streptotheca thamensis      1  1  

Dictylum brightwelli      2 125 127  

Ceratium extensus       1  1  

Halosphera viridis      1  1  

Favella erembagii       23 23  

Gyrosigma spp       3 3  

Rhizosolenia setigera       11 11  

Biddulphia aurita       1 1  

TOTAL NO IN ALL STATIONS       2172  

TOTAL NO OF IND / STATION 4 490 101 60 245 602 670   
Values are in cells per litre X 106 
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PHYTOPLANKTON DISTRIBUTION 
 
For Zooplankton, the Pseudocallanus elongatus ( a 
Copepod) was the highest in occurrence and 
abundance. It occurred in all the 7 stations studied 
and constituted by number 45.5% (or 307 out of the 
total population of 674) of the Zooplankton population. 
It was followed by Pondo leuceti and Evadne 
nordmani (both Cladocera). They constituted 9.3% 
and 7.2% respectively or (63 and 49) in number and 
occurred in 5 out of the 7 stations studied. The 
Sagitella, Brachylum larva, Rhizosolane spp, 
Centropages typicus, Eucallanus elongatus and 
Macrocallanus elongatus all occurred in 1 station 
each out of the 7 studied making them the least in 
both abundance and distribution.    
 
For the Phytoplankton, Cosnodiscus radiatus ( a 
Diatom) was the highest in abundance and 
occurrence. It occurred in all the 7 stations studied 
and constituted by number 48.4% (or 1052 out of the 
total population of 2172) of the Phytoplankton 
population. It was followed by Cosnodiscus lineatus 
and Biddulphia sinenses   (all Diatom) in abundance 
constituting 9.5 % and 9.02% respectively. But in 
distribution it was followed by Ceratium macrocerus 
( Dinoflagellate) which occurred in all the stations but 
7 and both Cosnodiscus granni and Biddulphia 
sinenses ( Both Diatom).both occurring in all stations 
but 4 and 1. 
 
DISCUSSION 
 
The abundance and distribution of Plankton species 
in the Bonny Estuary is spectacular comprising a total 
of 63 species of both Phyto and Zooplankton. The 
qualitative and quantitative dominance of Diatom in 
the water is worthy of note. This is because, they 
have been known to be indicators of water quality  
and environmental conditions (Kelly, 1998; 
Weckstom et al, 1997 Mossa et al, 1996) .A rough 
combination of the 3 most abundant diatom 
Cosnodiscus radiatus,  Cosnodiscus lineatus and 
Biddulphia sinenses    will give 66.92%.  The 
dominant and wide occurrence of the Cosnodiscus 
Spp has also been observed in other work in the Gulf 
of Guinea (Olomukoro and Oronsaye 2009). Most of 
the Zooplankton Spp recorded here has been found 
in other works in Nigerian water and the Gulf of 
Guinea. Egborge (1987) recorded the occurrence of 
Evadne spp in Warri river while Olomukoro and 
Oronsaye (2009) recorded the occurrence of Crab 
zoea, Fish larvae ,,Evadne sp, Sagitta sp ,Eucalanus 

sp, Polychaete larvae and  Temora spp. In the Gulf of 
Guinea. Many Larva forms were found (8) in number, 
ranging from Fish to Arthropod larva to Crab Zoae. 
This is an indication that the place is a good breeding 
and nursery ground for most fishery resources. It is in 
agreement with the work of Odum (1971) who found 
out that natural tropical ecosystems are good 
breeding/ nursery ground for most of the aquatic 
fauna.   It also agrees with Olomukoro and Oronsaye 
(2009) in their work in the Gulf of Guinea a known 
breeding ground for most fish fauna. Also, the fact 
that a copepod is the dominating Zooplankton 
support the claim that the Bonny estuary is a natural 
breeding ground for most aquatic fauna as Copepods 
have been known to constitute a major food source 
for most commercial fish spp. 
 
According to Dugbeon et al (2006), the conservation 
and management of water ecosystem is critical to the 
interest of the entire mankind, as long as biodiversity 
constitutes valuable natural resources in economical, 
cultural aesthetic, scientific and educational terms. It 
is in view of this that the result from this work will 
serve as a background database for future reference 
in the management of this important water body.  
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