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Abstract

Present Studies were conducted on the occurrence and distribution of micro-crustaceans in Cross River
Estuary, Nigeria between August and October, 2014. The study was aimed to determine the abundance
and diversity of micro-crustaceans in the Estuary. A total of 145 individuals of micro-crustaceans
belonging to ten (10) taxonomic groups (Copepods, Crustacean larva, Isopoda, Ostracoda, Euphausiids,
Acartidae, Cladocera, Harpacticoida, Sinus larva, and Mysidacea) were recorded during the sampling
period. The order of dominance followed the pattern: Copepods > Crustacean larva>
Isopoda>Ostracoda> Euphausiids and Acartidae>Cladocera> Harpacticoida and Sinus larva>Mysidacea.
Abundance was observed to be higher in surface water, with a total of 51 micro-crustaceans (35.17 %),
followed by 48 micro-crustaceans in muddy shore (33.10 %) and lowest in sandy shore with 46 micro-
crustaceans (31.72 %). The higher numerical abundance observed in the surface water compared to
muddy and sandy bottom was linked to nature of feeding of micro-crustaceans and favorable ecological
conditions in the surface water. There was no significant variation (P<0.05) found in the occurrence and
distribution of micro-crustaceans in the different strata. Ecological indices of Micro-crustaceans from
Cross River Estuary showed that Margalef index (D) and Shannon-Weiner index (H) in the present study
range between 2.01 to 3.42 with mean of 2.71 and a range of 2.01 to 2.08 with a mean of 2.05
respectively. Given their diversity, and thus ecological information on the status of micro-crustaceans in
the Cross River system and their relative insensitivity to confounding effects of habitat, a continued
exploration of the value of micro-crustacean as ecological indicators appears to be warranted. Their
relative low habitat specificity may also indicate that their broader use as bio-indicators for various
anthropogenic stressors should be investigated.

Keywords: Occurrence, Distribution, Micro-crustaceans, Species Diversity, Cross River Estuary,
Nigeria.

1. Introduction

Micro-crustaceans are arthropods, although they are small in size, these organisms often very
abundant, consequently play an important trophic role in freshwater food webs supporting fish
and numerous other animals in both aquatic and terrestrial ecosystem ). Micro-crustaceans
differ from other arthropods in possessing two pairs of antennae. They are larger zooplanktons
which primarily include benthic species such as shrimps, crabs and crayfish dominating the
aquatic system ranging from stream, lakes, rivers and estuaries 3. The copepods and
cladocerans are also included in the micro-crustacean group. They evolved primarily in water
and are mostly free-living animals and have radiated into immense numbers in the aquatic
ecosystem 1141,

Studies on micro-crustaceans inhabiting the different aquatic ecosystem have been variously
reported by 2532 24 8, 11, 19,201 yarious groups of micro-crustaceans inhabit different aquatic
ecosystem. Studies relating to the distribution of micro-crustaceans in water bodies are
important as they enhance the understanding of the classic food web of such water bodies.
Micro-crustaceans plays an important role in food supply in classic aquatic food web, as
micro-crustaceans are zooplanktons which form a part of the primary consumers in the aquatic
ecosystem [22 3161 Therefore, the result of the present study is expected to provide information
of the various micro-crustaceans species which form part of the zooplankton community in the
Cross River Estuary, Nigeria.
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2. Materials and Methods

2.1 Study Area

The Cross River Estuary take its rise from the Cameroon
Mountains and meanders westward into Nigeria and then
southwards through high rainforest formations before
discharging into the Atlantic Ocean through the Gulf of
Guinea Pl The Cross River Estuary is characterized by
mangrove vegetation mainly Rhizophora racemosa and
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Avicennia Africana species. The climate of the study area is
characterized by a long wet season from April to October and
a dry season from November to March B3I, The Cross River
Estuary like other estuaries in the world has a wide diversity of
fish species which provide the source of animal protein and
source of income for both the riverine and upland populations.
The Estuary and its tributaries represent the largest source of
inland fisheries ['"! (Fig 1).
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Fig 1: Map of the Study Area

2.2 Field Sampling

Samples were collected between August and October, 2014.
Three sets of samples were collected from three stations (Inua
Abasi, Jamestown and Oron) from three different substrata
(muddy, sandy and surface) respectively and mixed to
obtained a composite with regards to the respective strata
which was used for the study. Surface water sample were
collected by filtering 10 liters of habitat water through a hand
net of mesh size 200pum according to % 311, Samples were
stored in plastic sample bottles of 500mls and preserved in 4%
formaldehyde solution. For sediment study, the sediment for
each of the station was taken with the help of hand trowel.
Sediment sample for each station was sieved with zooplankton
net of mesh size of 200um.The micro-crustacean encountered
were stored in plastic sample containers and preserved in 4%
formaldehyde solution samples were then taken to the
laboratory for analysis.

2.3 Laboratory Analysis

In the laboratory, subsamples were taken into the petri dish
before sorting, identification and counting were done with the
use of a light microscope of magnification x40 objectives
based on [29% 15.7.26,271

2.4 ldentifications and Classifications of Micro-crustaceans
Species

Micro-crustaceans obtained from the three stations in the
different substrate were sorted and identified to the lowest
taxon possible based on 215 7:26.27],

2.5 Data Analysis
Data obtained from each bacteria and phytoplankton group
were empirically analyzed using the formula:

% Ra = ?/n x 100 B,
Where: %ra = relative abundance
n = number of individuals
N = total number of all individuals.

Margalef’s diversity index d was used in determining the very
current ecological status of the Estuary using the formular:

D - -1 [23; 28]
In(N)

Where:

D = Species diversity

S = Total number of individual species observed

N = Total number of all individual species observed

In = natural or Naperian logarithm (loge).

Shannon-wiener index was used to determine the species
density of the micro-crustaceans species using the formular:
H = N log N — fi log fi [2®
N
Where H = Shannon-wiener index
N = Numerical abundance of all individual species
Fi = Number of each individual species

~210~



International Journal of Fisheries and Aquatic Studies

One-way analysis of variance (ANOVA) powered by (SPSS,
version 20.0) was used to test for significant spatial variation
in the distribution pattern of micro-crustaceans in Cross River
Estuary using data collected from the three stations with
respect to different substrata. Data were also represented
graphically.

3. Results
Results of the distribution of micro-crustaceans in the different

crustaceans in the different strata of the Cross River Estuary
shows that the number of species in surface water is higher
than that of muddy and sandy bottom (Table 3, Fig 3).

Analysis of variance using one-way showed no significant
(P<0.05) in the distribution of micro-crustaceans in the
different strata of Cross River Estuary during the study period.

Table 1: Numerical Abundance of the Micro-crustaceans Families
recorded from the different strata of the Cross River Estuary,

strata were observed with a total of 145 individuals Nigeria during the Study Period
encountered during the study period. Numerical abundance of Micro-crustaceans Taxa | Muddy | Sandy | Surface | Total
48 individuals and a mean density of 4.8 was observed for Copepods 2 4 12 18
muddy shore, sandy shore had 46 individuals with a mean Isopoda 9 3 5 17
density of 4.6 and 51 individuals with mean density of 5.1 was Ostracoda 6 6 4 16
recorded for surface water (Table 1, Fig 2). Mysidacea 4 3 4 11
Variation in abundance of micro-crustacean family shows that Cladocera 4 5 4 13
in all the three strata, Copepods and Crustaceans larva are the Euphausiids 6 5 3 14
most abundant followed by Isopoda, Ostracoda, Euphausiids Harpacticoida S 3 4 12
and Acartidae, Cladocera, Harpacticoida and Sinus larva. Acartldae 3 7 4 14
Mysidacea was observed to be the least abundant in the study Sinus Larva > 3 4 12
Crustaceans larva 4 7 7 18

area (Table 2). Total 48 46 51 145
Numerical and relative percentage abundance of micro- Mean 13 16 51 125
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Fig 2: Variation in the Distribution of Micro-crustaceans families in the Different Strata during the Study Period

Table 2: Summary of Numerical and Relative percentage Abundance of the Micro-crustaceans Families Recorded from the three

strata of the Cross River Estuary, Nigeria during the Study Period.

Micro-crustaceans Taxa | Numerical Abundance (n) | Relative percentage Abundance(%n) D H
Copepods 18 12.41 3.42 2.01
Isopoda 17 11.72 321 2.02
Ostracoda 16 11.03 3.01 2.03
Mysidacea 11 7.59 2.01 2.08
Cladocera 13 8.97 241 2.06
Euphausiids 14 9.66 2.61 2.05
Harpacticoida 12 8.28 2.21 2.07
Acartidae 14 9.66 2.61 2.05
Sinus Larva 12 8.28 2.21 2.07
Crustaceans larva 18 12.41 3.42 2.01
Total 145 100.01 2D=27.12 | £H=20.45
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Table 3: Numerical and Relative percentage Abundance of the
Micro-crustaceans Families recorded in the different strata of the
Cross River Estuary, Nigeria during the Study Period.

Stratum Numerical Relative percentage
Abundance (n) Abundance(%n)
Muddy 48 33.10
Sandy 46 31.72
Surface 51 35.17
Total 145 99.99
H Muddy = Sandy Surface

Fig 3: Pie Chart showing the Distribution/percentage Abundance of
Micro-crustaceans in Different Stratum of Cross River Estuary,
Nigeria during the Study Period.

4. Discussion

Results obtained from the study showed that a total of ten
micro-crustaceans families were identified from the Cross
River Estuary, Nigeria with 145 individuals encountered
during the study period. Numerical and relative percentage
abundance of the micro-crustaceans was found to vary in the
different strata. Abundance of micro-crustaceans was observed
to be higher in surface water, with a total of 51 micro-
crustaceans (35.17 %), followed by 48 micro-crustaceans in
muddy shore (33.10 %) and lowest in sandy shore with 46
micro-crustaceans (31.72 %). According to '), the variation
observed in this study in the distribution of micro-crustaceans
in the different stratum may be attributed to several ecological
factors such as reproductive behavior, recruitment pattern,
predation, and human perturbations. The high abundance in
the number of micro-crustaceans recorded for surface water
may be an indication of the nature of feeding exhibited by
herbivorous micro-crustaceans which feed on the surface of
aquatic sediment, and to some extent on phytoplankton and
periphyton attached to vegetation in the surface water or a
phenomenon attributed to favourable ecological factors in the
surface water compared to other stratum. Findings of ['®! and
(211 have revealed that certain periods of the year may have
conditions that are optimal for organisms to reproduce and be
recruited into the stock leading to increase in their abundance
(11, Had reported a similar observation that favorable ecological
conditions usually give rise to high population of zooplankton
in aquatic systems. The observed reduction in muddy and
sandy bottom may be attributed to predation by larger
organisms resident in these strata or ability to hide in
sediments during the day . Had observed that predation rate

can lead to a reduction in species population.

The micro-crustacean taxa recorded in this study is similar to
the findings of "% in Cross river Estuary who reported micro-
crustacean taxa such as Mysid, Cladocera, Ostracod, Copepod,
Isopod, Euphausiid and Crustacean larva. The observed
reduction in the number of micro-crustaceans recorded during
the study as compared to findings of ['Y may be attributed to
study duration and ecological condition of the habitat during
the study period. Results of the study are also similar to
findings of ' who recorded micro-crustaceans taxa such as
Copepods and Cladocera in Uwanse Stream. The high
numerical abundance observed for these two taxa may be
attributed to the differences in the aquatic system where the
studies were conducted.

There are several possible explanations for the lack of
significant differences in species composition between the
three habitat types. First, it may be that the organisms have
fairly broad feeding habits or are able to use multiple habitats;
this is in consistent with suggestion of BY. Specifically,
herbivores Copepods and Cladocerans feed on the surface of
aquatic sediment, and to some extent on phytoplankton and
periphyton attached to vegetation ['> 331, Further, mobility does
not limit the habitat used by micro-crustaceans. Although
many Cladocerans are substratum dwellers, most can also
swim, indeed, could have only caught those individuals that
swim or crawl upward on surface. Cyclopods that are
generally good swimmers are still often bottom dwellers that
actively colonize sediment interstices [*.

Secondly, the lack of difference suggests that, at least in
estuary, micro-crustacean assemblages are not much affected
by wind exposure.

Thirdly, the result suggests that predation has less of an effect
on the composition of micro-crustaceans in the sediments as
compared to surface or pelagic micro-crustaceans. Perhaps the
small size of the animals and complexity of the habitat
accounted for a reduced sensitivity to predation, along with
their ability to hide in sediments during the day.

According to ™ ecological parameters of a group of species
such as species abundance, species dominance, species
evenness and Shannon wiener index are indicators of the
health status of any habitat. Also, species diversity indices
employed in ecological studies considers the total number of
species found in the sample, which is expressed as richness,
abundance and evenness [?!1. Results obtained for species
diversity indices including Margalef index (D) and Shannon-
Weiner index (H) in the present study range between 2.01 to
3.42 with mean of 2.71 and a range of 2.01 to 2.08 with a
mean of 2.05 respectively . Have observed variations in
species diversity indices in Indies River, Pakistan to prevailing
ecological factors such as temperature, food availability and
predation. This may suggest that ecological factors in Cross
River Estuary were more favorable for micro-crustaceans in
surface water than muddy and sandy shore.

4. Conclusions

The occurrence and distribution of micro-crustacean in Cross
River estuary were studied at three stations using three
different substrata (muddy, sandy and surface) respectively
using 200um mesh-size zooplankton net. The present study
was based on the occurrence and distribution of micro-
crustaceans in the different stratum of the Cross River Estuary
and not based on stations. In conclusion, a total of one hundred
and forty five (145) micro-crustaceans individual belonging to
ten (10) taxonomic groups were recorded during the present
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study. The order of dominance followed the pattern:
Copepods> Crustacean larva> Isopoda>Ostracoda>
Euphausiids and Acartidae>Cladocera>Harpacticoida and
Sinus larva>Mysidacea. Abundance was observed to be higher
in the surface water compared to muddy and sandy bottom and
this was linked to nature of feeding and favorable ecological
conditions in the surface water. There was no significant
variation (P<0.05) observed in the occurrence and distribution
of micro-crustaceans in the different strata. Given their
diversity, and thus ecological information on the status of
micro-crustaceans in the Cross River system and their relative
insensitivity to confounding effects of habitat, a continued
exploration of the value of micro-crustacean as ecological
indicators appears to be warranted. Their relative low habitat
specificity may also indicate that their broader use as bio-
indicators for various anthropogenic stressors should be
investigated.

5. References

1. Ajah PO. Growth Characteristics of the Monogonont
Rotifer Asplanchna priodonta Gosse 1850 on Three Algae
Species, Turk. J Fish Aqua Sci. 2008; 8:275-282.

2. Ajah PO. Mass culture of Rotifera (Brachionus
quadridentatus [Hermann, 1783]) using three different
algal species, Afri. J Food Sci. 2010; 4(3):80-85.

3. Akpan ER, Offem JO. Seasonal variation in water quality
of the Cross River, Nigeria. Rev. Trop. Hydrobio 1993;
25(2):95-106.

4. Ali MA, Salam S, Jamshaid Zahra T. Studies on
biodiversity in relation to seasonal variation in water of
River Indus at Ghazi Ghatt, Punjab, Pakistan. Pak. J Bio
Sci. 2003; 6(21):1840-1844.

5. Ama Abasi D. Length Frequency distribution of
Ethmalosa fimbrata (Bowdich) in Cross River Estuary and
adjacent coastal waters. Glo. J Pure and Applied Sci.
2004; 8(3):299-304.

6. Castro P, Huber ME. Marine Biology. 5th Edition.
McGraw-Hill Higher Education, 2005, 452.

7. Corbet SA, Green JG, Betney E. Ecological Studies of
Garden Lakes In west Cameroon, Lakes, Lakes Kotto and
Mboandons. J Zoo. 1973; 170:309-324.

8. Dole Oliver MJ, Galassi DPM, Marmomer P, Creuze des,
Chatellier M. The Biology and Ecology of Lotic
Crustaceans. Freshwater Biology 2000; 44:63-92.

9. Dorit RL, Walker WF, Barnes RD. Zoology Saunders
College Publishing Phidelphia, 1991, 1008.

10. Etim VB, Okon SU, Udom PS. Littoral Micro-crustacean
in Cross River Estuary, Nigeria: Ecological Assessment.
Inter. J Water and Soil Resources Res. 2010; 1(1):12-24.

11. Flossner D. The Copepod and Cladocera. Leiden:
Budchay Publishers, 2000.

12. Fryer G. The Feeding Mechanisms of Some Freshwater
Cyclopoid Copepods. Proceedings of the Zoological
Society of London 1975; 129:1-5.

13. Goldman CR, Home AJ. Limnology. McGraw-Hill
publishing Company, New York, 1983, 464.

14. Gordon MS, Batholomew GA, Connor O, Olson EC.
Zoology. Macmillan Publishing Company Incorporated,
New York and Collier Macmillan publishing, London,
1996, 511.

15. Green J, Corbet SA, Betney E. Ecological Studies on
Carter Lake on West Cameroon. The bloom of endemic
fishes of Barombi mbo in relation to Stratification and
their feeding habits. J Zoo. 1973; 170:299-308.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

~213~

. Hart AL (Micro-crustaceans) Temporal distribution of

benthic fauna in a mangrove forest of the Bonny Estuary,
Nigeria. J Sci and Env Mgt. 1999; 3:65-70.

Holzloner S, Enin Ul, Ama Abasi D, Nwosu F. Species
Composition and Catch rates of the gillnet fishery in
Central Cross River Estuary, Southeast Nigeria. Series of
Afrotropical Zoology (formerly) Annals of the Royal
Museum for Central Africa. Zoological Series, 2006.

Ifiok SU, Victor OE, Bassey EJ. Distribution and
Occurrence of Micro-crustaceans in Uwanse Stream,
Calabar, and Cross River State 2015; 2(12):15295-15308.
Imoobe TOT. A Preliminary Checklist of the
Macrobenthic fauna Offshore, Niger Delta, Nigeria. Afri.
J Env Pollut and Health. 2002; 1(2):14-23.

Imoobe TOT. Freshwater Ostracod from Jameieson River,
Niger Delta Region, Nigeria. J Aquat. Sci. 2003;
18(2):133-118.

Kadiri MO. Limnological studies of Some Springs in
Southern Nigeria. Trop. J Env. Res. 2001; 3:163-180.
Mann KH. Ecology of Coastal waters with implication for
management. 2" Edition. Blackwell Science Incorporated,
Massachusetts; USA, 2000, 406.

Margalef R. Diversity In: phytoplankton manual. (Eds).
A. Sournia 1978; 251-260.

Miller RJ. Distribution and Energenes of an Estuarine
Population of the Ctenophore. Menimiopsis Leidyi. PhD
Theses, Department of Zoology, North Carolina State
University, 1970, 78.

Nelson TC. The Occurrence and Food Habits of
Ctenophores in New Jersey Coastal waters. Biol Bull
1925; 28:22-111.

Newell GE, Newell RC. Marine Plankton: A practical
guide. Revised Edition. Hutchinson, London, 1966, 225.
Newell GE, Newell RC. Marine Plankton: A Practical
Guide (5th Ed.). London: Hutchinson and Co. (Publishers)
Ltd, 1977.

Ogbeigbu E, Biostatistics. A practical approach to
Research and data handling, Minex publishing Company
Limited, Benin City Nigeria, 2005, 153-155.

Olaniyan CIO. An introduction to west Africa Animal
Ecology. Heinemann Educational book Limited, Ibadan,
1988, 170.

Paterson M. The Distribution of Micro-crustacean in
Littoral Zone of a Freshwater Lake. Hydrobiologia 1993;
263:173-183.

Prasad SN. Marine Biology. New Delhi: Campus Book
International, 2000.

Quade HW. The Abundance and Distribution of Littoral
Cladocera as related to Sediment and Plant. PhD Thesis,
Indiana University Bloomington, 1973.

Simirnov NN. Chydoridae Fauna USSR, Crustacean Israel
Program for Scientific Translation in Jerusalem, 1971-
1974, 1(2).



