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Abstract

The length- weight relationship and condition factor of the West African fiddler crab (Ucatangeri) in Mbo river
of Akwalbom State, Nigeria, was conducted for 12 consecutive months (April, 2012 — March, 2013). Ucatangeri
exhibits sexual dimorphism with sex ratio of 1.2:1.0 which was significantly biased in favour of males. The
length-weight relationship showed negative allometric growth, b=1.6431. With an average of 9.61, Ucatangeri
had a very high condition factor which is an indication of the well-being of the species.
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1.0 Introduction

Crabs, together with other macro-benthic invertebrates, constitute the link between the unavailable nutrients in
detritus and useful protein materials in fish and shellfish. Most benthic organisms feed on debris that settle on the
bottom of the water and in turn serve as food for a wide range of fishes(Adebisi, 1989; Ajao and Fagade ,1990;
Oke, 1990; Idowu and Ugwumba, 2005). They also accelerate the breakdown of decaying organic matter into
simpler inorganic forms such as phosphates and nitrates (Gallep et. al., 1978). All forms of aquatic plants, which
are the first link of several food chains existing in aquatic environment, can utilize the nutrients. These
organisms therefore form a major link in the food chain as most fishes, birds and mammals depend directly or
indirectly on them for their food supply (Barnes and Hughes, 1988).

The West African fiddler crab (Ucatangeri) is a species of fiddler crab that lives in the eastern Atlantic Ocean. It
is the largest species in the genus Uca, with a carapace up to 50 millimetres (2.0 in) wide, and up to 25 mm (1.0
in) long. The males have one claw much larger than the other, which they use for communication. The carapace
is violet to black, or sometimes yellowish in females, while the appendages are yellowish brown. The range of
Ucatangeri extends from southern Portugal southwards to Angola; it is the most abundant crab in the Gambia
(Hartnoll 1988).

Length-weight relationship is regarded as more suitable for assessing not

only fish, but also crustacean (Sukumaran&Neelakantan, 1997; Tabash, 2001). The relationships between
carapace length and weight of the crabs have many uses. They are often used to calculate the standing stock
biomass, condition indices, analysis of ontogenetic changes and several other aspects of crustacean population
dynamics (Atar&Secer, 2003). In addition they are

used for the management of population. According to Lagler (1968), the relationship can be used to estimate the
recovery of edible meat from crabs of various sizes. Body weight, total length and carapace length are the most
frequently used dimensions in the study of crustaceans (Sukumaran&Neelakantan, 1997).

The earliest published estimate of crab population densities was that of Turnbull-Kemp (1960), who calculated
the density of Potamonautesperlatus individuals greater than 17 mm CW at Inyanga (Zimbabwe) as 0.8—1.3 m-2,
with a combined wet weight of 5.5-13.6 g m-2. This is low in comparison with an estimated density of the same
species in the Buffalo River (Cape Province, South Africa) at 1.7-5.2 crabs m-2 (based only on specimens >25
mm CW) and a (dry) biomass of 54—136 g m-2 (Hill & O’Keefe 1992).In the work of Bello-Olusoji, et. al.,
(2009),there was a strong relationship (12 = 0.81) between length and weight of males and females and the entire
crab population. The LWR was allometric for all crabs. Results also showed that there was a weak correlation
(r2 = 0.36) between fecundity and total body weight of the crabs. The length-weight distribution pattern did not
show remarkable differences between species, sexes, and populations.Abowei and George (2009) examined the
length - weight relationship and condition factor of Callinectesamnicola from Okpoka Creek in the Niger Delta
area of Nigeria for a period of one year. Growth generally exhibited a negative allometry in all the sexes.
Generally, the regression equations revealed high correlation in all the sexes. The monthly K values of the males
ranged from 0.0984 and 0.1503 (mean = 0.1214). The estimated K value for both sexes combined was 0.1260.
Similarly, estimated K values for the females ranged from 0.0889 — 0.1524.The overall mean K value for the
females was 0.1229. The minimum K value (0.0984) for the males was observed in February. The female C.
amnicola minimum K value (0.0889) and Kmax (0.1580) values were obtained in November.
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2.0 Materials and Method

2.1 The Study Area: Mbo River (Fig. 1) is a tributary of the Cross River. It lies between longitude 8°:00' —
8°:30'E and latitude 4°:30'-4°:45'N, and falls within the tropical rainforest belt with equatorial climate regime.
The location of the study area is just north of the Equator and within the humid tropics and its proximity to the
sea makes the area generally humid. The crabs were collected with the assistance of fishers using artisanal baited
pots, traps and hands (manual) to pick and dislodge them from their nest. They were placed in clean polythene
bags and taken to the laboratory for analysis.

2.2 Determination of Length-Weight and Condition Factor: The total body weight (BW) of the crab
was measured to the nearest 0.1 g using a

weighing balance (HANNA), while the carapace length (CL) was measured with a laboratory measuring board
to the ngarest 0.1 cm. The length-weight relationship was estimated using the equation:

W=alL

where W is the weight, a is the intercept, L is carapace length and b is the slope. The value of a and b were
computed from the log transformed values of length and weight,

i.e.

LogW=1loga+bLogL,

where W = weight (g) of the crabs, L = horizontal carapace length (using the linear regression routine of
Microsoft Office Excel in PC windows (2003). The parameters a (intercept) and b (slope) were estimated by
linear regression based on logarithms;

log(W) = log (a) + b log (L). The significance of regression was assessed by analysis of variance (ANOVA).
Equations expressing the length-weight relationships of Ucatangeriwere calculated in relation to sex. For testing
possible significant (P > 0.01) differences between the sexes Student’s test was used for comparison of the two
slopes. FORTRAN program Mature II computer technique was used to estimate the size at sexual maturity.

The Fulton’s condition factor (cf) was calculated according to Bagenal (1978) with the formula;

K = 100W/L".

where K is the condition factor (cf), W is the total body weight (BW), L is the carapace length (CL) and 3 is a
constant.

3.0 Results and Discussion

The length-weight relationship of Ucatangeri in Mbo river showed negative allometric growth, b=1.6431(fig. 2).
The variation between the carapace length and the mean weight was statistically highly significant (p<0.05).

The growth coefficient (b) values have some implications and significant impacts on the well-being of fishes
(including shell fish) and fishery. The negative allometric growth (b<3) means the crabs were lighter than their
body weights. Fish with high b (b>3) values are heavy for their lengths, while those with low b are lighter
(Wootton, 1998). Positive allometric growth is an indication of a crab’s heaviness and by implication the crabs
are heavier than their lengths. The change of b values depends primarily on the shape and fatness of the species,
seasons or time of the years, temperature, salinity, food (quantity, quality and size), sex and stage of maturity
(Sparre, 1992). The parameter b, unlike the parameter a, may vary seasonally, and even daily, and between
habitats. The observed values of the regression coefficient(b) forUcatangerishowed negative allometric growth,
b=1.6431 which is less than 3. This is in agreement with the work of Abowei and George(2009). However, these
results are contrary to what was observed by Akin-Oriolaet. al., (2005) who reported b>3 (positive allometric
growth) for Callinectespallidustfrom Ojo Creek in Badagry, Lagos State.

The monthly variation in condition factor of Ucatangeri is shown in Table 1. The condition factor was nearly
uniform between August 2012 and March 2013, and higher in the month of July 2012. The values of the
condition factor ranged between 8.43 and 10.79 with a mean of 9.61 for combined sexes. This high condition
factor indicates the well-being of the species.

The correlation factor (r) showed that carapace length is positively correlated with the weight of the species.
Available literature lack information on correlation factor (r). Length —Weight relationship ofUcatangerishowed
allometric growth rate of the species in Mboriver.

Like growth coefficients, condition factor (K) has impacts on the well-being of some aquatic organisms. It varies
from species to species, and changes according to morphology, sex, age, reproductive state associated with
gonadic maturity stages variations (Frederick & Thomas, 1987; Wootton, 1999). Variations in K may also be
indicative of food abundance, adaptation to environment and gonadal development of fish (King, 1995). Low K
means the fish are light for their lengths, an indication of low feeding intensity and spawning activity. High K
value is an assumption of high feeding intensity and gradual increase in accumulated fat that also suggests
preparation for a new reproductive period (Braga and Gennari-Filho, 1990). With an average of 9.61, Ucatangeri
had a very high condition factor which is an indication of the well-being of the species. This is in agreement with
reports of Lawson and Oloko (2013) as well as that of Arimoro and Idoro(2007).
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4.0 Conclusion

The length-weight relationship and condition factor are comparable to works done by earlier researchers in other
water bodies, implying that Mbo River was suitable for commercial crab production.A very high condition factor
is an indication of the well-being of the species.There is a great need for a conscientious effort in the
development of commercial crab culture in Nigeria.

REFERENCES

Abolude, D.S., Davies, O.A., and Avong, D.W.(2009). Level of Heavy Metals in Freshwater Crab (Cardisoma
guanhumi) Obtained from Ahmadu Bello University Reservoir, Zaria Nigeria. International Journal of
Animal and Veterinary Advances 1(2): 54-58.

Abowei, J.F.K. and George, A.D.I.(2009). A Study of the Length -Weight Relationship and Condition Factor of
Callinectesamicola(De Rochebrune, 1883) from Okpoka Creek, Niger Delta, Nigeria.lnternational
Journal of Animal and Veterinary Advances 1(2): 66-72, 2009

Adamczewska, A. M., van Aardt, W. J. & Morris, S. (1997). Role of lungs and gills in an African fresh-water
crab, Potamonauteswarreni(Decapoda: Potamoidea), in gas exchange with water, with air, and during
exercise. Journal of Crustacean Biology 17, 596-608.

Adebisi, A.A., (1988). The physico-chemical hydrology ofa tropical seasonal river Upper OgunRiver.Hydrologia,
79: 159-165.

Adegboye, D. (1983). On the non-existence of an indigenous species ofcrayfish on the continent of
Africa.Freshwater Crayfish 5, 464-569.

Ajana, A.M. (1996). Survey of Coastal and Brackishwater Shellfish Fisheries of Delta State.A Refils Report for
the National Agricultural Research Project (NARP). Nigerian Institute for Oceanography and Marine
Research (NIOMR), Lagos.

Ajao, E.A. and S.O. Fagade,(1990). A study of sedimentcommunities in Lagos Lagoon, Nigeria.J. Oil
Chem.Pollut., 7: 85-105.

Ajayi, T.O. (1997). The status of the marine fisheries resources of the Gulf of Guinea. In: C.A. Ibe and S.G. Zabi
(Eds.) State of the Coastal and Marine Environment of the Gulf of Guinea: 131-157

Akin-Oriola, G., Anetekhai, M and Olowonirejuaro, K. (2005).Morphometric and Meristic Studies in Two Crabs:
Cardiosoma armatumand Callinectespallidusfrom the Ojo creek in Badagry, Lagos. Turkish Journal
of Fisheries and Aquatic Sciences 5: 85-89.

Amadi, A.A. (1990). A comparative ecology of estuaries in Nigeria. Hydrobiol.,208: 27-38

APHA(1998): Standard methods for the examinaton of water and wastewater, 20th edition. American public
health association, Washington D.C.

Arimoro, F.O., and Idoro, B.0.(2007): Ecological Studies and Biology of Callinectes amnicola (Family:
Portunidae) in the Lower Reaches of Warri River, Delta State, Nigeria . World Journal of Zoology 2 (2):
57-66,

Avenant-Oldewage, A. (1993). Occurrence of Temnocephalachaeropsis on Cheraxtenuimanusimported into
South Africa, and notes on itsinfestation of an indigenous crab.South African Journal of
Science89,427-428.

Awosika, L., Osuntogun, N., Oyewo, E. and Awobamise, A. (2002). Nigeria National Report Phase 1: Integrated
Problem Analysis. “Development and Protection of the Coastal and Marine Environment in Sub-
Saharan Africa” GEF MSP Sub-Saharan Africa Project (GF/6010-0016): 10 —11.

Bagenal, T. (1978).Method for Assessment of Fish Production in Freshwaters. Blackwell Scientific Publication,
Oxford. Pp 21-75.

Barnes, R.D.and S. Hughes,(1988):An introduction tomarine ecology. 2nd Edn.,, Blackwell
ScientificPublications, UK., pp: 351.

Bayliss, J. (2002). The East Usambara tree — hole crab (Brachyura:Potamoidea: Potamonautidae) — a striking
example of crustacean adaptation in closed canopy forest, Tanzania. African Journal of Ecology40,
26-34.

Bello-Olusoji, O.A., Anifowose, O. J and Sodamola, M. Y.(2009) Length-Weight Relationships, Condition
Factor and Fecundity of the West Africa Freshwater Crab, Sudanonautesafiicanus (Milne-Edwards
1883), in Western Nigeria. West African Journal of Applied Ecology, vol. 16, 65-75.

Bertrand, J.-Y. (1979). Observations sur les crabesSudanonautesafiicanus(Milne-Edwards 1869) etleurs terriers
d’unesavane de Lamto (Coted’Ivoire). Bulletin de la SocietéZoologique de France 104, 27-36.
Beverton, R. J. H. and Holt, S. J. (1966).Manual of methods for fish stock assessment. Part II Tables of yield

function. FAO Fishery Biology Technical Paper.(38): 67pp(ver. 1)

Brandis, D., Storch, V. &Tiirkey, M. (2000).Taxonomy and zoogeography of the freshwater crabs of Europe,
North Africa, and the Middle East.SenckenbergianaBiologica80, 5-56.

Butler, J. R. A. & Marshall, B. E. (1996).Resource use within the crabeating guild of the upper Kairezi River,

35



Journal of Natural Sciences Research WWWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.4, No.14, 2014 “s E

Zimbabwe.Journal of TropicalEcology 12, 475-490.

Cantrel, M. A.  (1980). On the terrestrial behaviour of the  freshwater crab
Potamonautescholoensis(Chace).Nyala6, 95-107.

Carriol, R.-P.&Secretan, S. (1992).Présencedans le Bassin du Lac Albert (Ouganda), dés le Miocénesupérieur,
de Potamonautes(Acanthothelphusa) niloticus(Crustacea, Brachyura).ComptesRendusde |’Academie
des Sciences, Paris, Serie I 314, 411-417.

Connell, A. D. & Robertson, W. (1986). Recent records of megalopae ofthe crab Varunalitterata(Fabr.) entering
Natal estuaries. South African Journal of Zoology 21, 184-185.

Corace, R. G. III, Cumberlidge, N. &Garms, R. (2001). A new species of freshwater crab (Brachyura:
Potamoidea: Potamonautidae) from the Ruwenzori region of western Uganda, East Africa.
Proceedings of theBiological Society of Washington 114, 178-187.

Cumberlidge, N. (1986). Ventilation of the branchial chambers in the amphibious West African freshwater crab,
Sudanonautes(Convexonautes) aubryimonodi(Balss, 1929) (Brachyura,

Potamonautidae). Hydrobiologial34, 53-65.

Cumberlidge, N. (1991). The respiratory system of Globonautesmacropus(Rathbun, 1898), a terrestrial
freshwater crab from Liberia(Gecarcinucoidea, Gecarcinucidae).Crustaceana61,69-80.

Cumberlidge, N. & Sachs, R. (1991).Ecology, distribution, and growth in Globonautesmacropus(Rathbun, 1898),
a treeliving freshwater crab from the rainforests of Liberia (Gecarcinucoidea,
Gecarcinucidae).Crustaceana61, 55-68.

Cumberlidge, N. (1994). Louisea, a new genus of freshwater crab (Brachyura: Potamoidea: Potamonautidae) for
Globonautes macropusedeaensisBott, 1969 from Cameroon. Proceedings of the BiologicalSociety of
Washington 107, 12-131.

Cumberlidge, N. (1996). A taxonomic revision of fresh-water crabs (Brachyura, Potamoidea, Gecarcinucidae)
from the upper Guinea forest of West Africa. Crustaceana69, 681-695.

Cumberlidge, N. (1999). The freshwater crabs of West Africa.FamilyPotamonautidae.Paris, IRD. Collection
Fauneet Flore Tropicales No. 236.

Cumberlidge, N., Sternberg, R. V., Bill, I. R. & Martin, H. (1999). A revision of the genus PlatythelphusaA.
Milne-Edwards, 1887 from Lake Tanganyika, East Africa (Decapoda: Potamoidea: Platythelphusidae).
Journal of Natural History 33, 1487-1512.

Cumberlidge, N. & Sternberg, R. V. (2002).The freshwater crabs of Madagascar (Crustacea, Decapoda,
Potamoidea).Zoosystema24, 41-79.

Cumberlidge, N. &Wranik, W. (2002).A new genus and new species offreshwater crab (Potamoidea, Potamidae)
from Socotra Island, Yemen.Journal of Natural History 36, 51-64.

Cumberlidge, N., Boyko, C. B. & Harvey, A. W. (2002). A new genus and species of freshwater crab (Crustacea,
Decapoda, Potamoidea) from northern Madagascar, and a second new species associated with
Pandanusleaf axils. Journal of Natural History 36, 65-77.

Cumberlidge, N. & Reed, S. K. (2004).Erimetopusvandenbrandeni(Balss, 1936) n. comb., with notes on the
taxonomy of the genus ErimetopusRathbun, 1894 (Brachyura: Potamoidea: Potamonautidae)from
Central Africa. Zootaxa.

Cumberlidge, N. &Vannini, M. (2004). A new species of tree-hole living freshwater crab (Brachyura:
Potamoidea: Potamonautidae) from coastal East Africa. Journal of Natural History.

Daniels, S. R. (2001). Allometric growth, handedness, and morphological variation in
Potamonauteswarreni(Calman, 1918) (Decapoda, Brachyura, Potamonautidae) with a redescription of
the species.Crustaceana74, 237-253.

Daniels, S. R., Stewart, B. A. & Cook, P. A. (2002).Congruent patternsof genetic variation in a burrowing
freshwater crab revealed by allozymes and mt DNA sequence analysis.Hydrobiologia468, 171-179.

Daniels, S. R., Stewart, B. A., Gouws, G., Cunningham, M. &Mathee, C. A. (2002b). Phylogenetic relationships
of the southern African freshwater crab fauna (Decapoda: Potamonautidae: Potamonautes) derived
from multiple data sets reveal biogeographic patterning. Molecular Phylogenetics and Evolution 25,
511-523.

Disney, R. H. L. (1971). Notes on SimuliumovazzaeGrenier&Mouchet(Diptera: Simuliidae) and river crabs
(Malacostraca: Potamidae) and their association. Journal of Natural History 5, 677-689.

Dobson, M., Magana, A., Mathooko, J. M. &Ndegwa, F. K. (2002).Detritivores in Kenyan highland streams:
more evidence for the paucity of shredders in the tropics? Freshwater Biology 47, 909- 919.

Dobson, M. (2004): Freshwater Crabs in Africa. Freshwater Forum,21: 3-26.

Dominey, W. J. & Snyder, A. M. (1988).Kleptoparasitism of freshwatercrabs by cichlid fishes endemic to Lake
BarombiMbo, Cameroon, West Africa. Environmental Biology of Fishes 22, 155-160.

Ekwu, A. O. and Sikoki, F. D. (2006): Phytoplankton diversity in the Cross River estuary of Nigeria. J. Appli.
Sci. Environ. Mgt. Vol 10(1): 89-95

36



Journal of Natural Sciences Research WWWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.4, No.14, 2014 “s E

Ewa-oboho, I. and Abby-kalio, N. J. (1993). Theoretical Basis of Allometric Relationships in Juvenile Brachyura:
Data from a West African Mangrove Swamp Crab Population

Flower, S. S. (1931).Notes on freshwater crabs in Egypt, Sinai, and the Sudan.Proceedings of the Zoological
Society of London 1931, 729-735.

Francis, A. (2003). Studies on the Ichthyofauna of the Andoni River System in the Niger Delta of Nigeria. A
PhD Thesis submitted to the Department of Animal and Environmental Biology, University of Port
Harcourt, Pp13-39.

Francis, A., Sikoki, F. D. and Ansa E. J. (2007).physico-chemical parameters of the Andoni river system-Niger
Delta, Nigeria. Journal of fisheries international2(1)pp.27-31.

Gallep, G.W., J.F. Kitchell and S.M. Bartell, (1978):Phosphorus release from lake sediments as affectedby
chironomid. Ver intervere for Limnologic, 20:458-465

Gayanilo Jr., F. C., Sparre, P., and Pauly, D. (1996). FAO-ICLARM Stock Assessment Tools (FISAT), FAO,
Rome. 126pp (+3 diskettes).

Gayanilo Jr., F. C. and Pauly, D. (1997).FAO-ICLARM Stock Assessment Tools (FISAT). FAO Computerised
Information Series(fisheries) No. 8,pp262

George, A.D.I,, J.F.N. Abowei, and J. F. Alfred-Ockiya(2010):The Distribution, Abundance and Seasonality of
Benthic Macro Invertebrate inOkpoka Creek Sediments, Niger Delta, Nigeria. Res. J. Appl. Sci. Eng.
Technol., 2(1): 11-18, 2010

Gouws, G. & Stewart, B. A. (2001).Potamonautidriver crabs (Decapoda, Brachyura, Potamonautidae) of
KwaZulu-Natal, South Africa. Water SA27, 85-98.

Harper, D. M., Mavuti, K. M. &MuchiriMucai, S. (1990). Ecology and management of Lake Naivasha, Kenya,
in relation to climatic change, alien species introductions and agricultural development.
EnvironmentalConservation 17, 328-336.

Hil, M. P. & O’Keefe, J. H. (1992). Some aspects of the ecology of thefreshwater crab
(PotamonautesperlatusMilne Edwards) in the upper reaches of the Buffalo River, eastern Cape
Province, South Africa. SouthAfrican Journal of Aquatic Sciences 18, 42-50.

Holly Dublin, Jean-Christophe Collen, Craig Hilton-Taylor, and Simon N. Stuart(2009) Wildlife in a Changing
World: An Analysis of the 2008 TUCN Red List of Threatened Species. /[UCN. pp. vii—viii. ISBN 978-
2-8317-1063-1

Hussein, M. A. &Obuid, A. H. (1993). Freshwater crabs in Egypt and aredescription of Potamonautesniloticus.
Zoology in the Middle East 8, 113-119.

Hynes, H. B. N., Williams, T. R. & Kershaw, W. E. (1961). Freshwater crabs and Simuliumneaveiin East Africa
I. — Preliminary observations made on the slopes of Mount Elgon in December, 1960, and January,
1961. Annals of Tropical Medicine and Parasitology 55, 197-201.

Idowu, E.O. and A.A.A. Ugwumba, (2005): Physical,chemical and benthic faunal characteristics of aSouthern
Nigeria Reservoir. The Zoologist, 3: 15-25.

Ikomi, R.B., F.O. Arimoro and O.K. Odihirin, (2005):Composition, distribution and abundance
ofmacroinvertebrates of theupper reaches of RiverEthiope Delta State, Nigeria. The Zoologist , 3:68-81

King, J. M. (1983). Abundance, biomass and density of benthic macroinvertebrates in a western Cape River,
south Africa. Transactions of theRoyal Society of South Africa 45, 11-34.

King, R.P, (1995). Fisheries Biology, Assessment and Management.Fishing News Books, Surrey, pp: 336.

Lawal-Are, A. 0.(2010). Reproductive Biology of the Blue Crab, Callinectesamnicola(De Rocheburne) in the
Lagos Lagoon, Nigeria. Turkish Journal of Fisheries and Aquatic Sciences 10: 1-7

Lawson, E. O., and Oloko, R.T.(2013). Growth patterns, Sex ratios and Fecundity estimates in Blue Crab
(Callinectesamnicola) from Yewa River, Southwest Nigeria.

Le Cren, E. D. (1951). The length-weight relationship and seasonal cycle in gonad weight and condition in the
Perch (Percafluviatilis) J. Ani. Ecol., 20:201-219.

Litulo, C. (2004). Fecundity of the Pantropical Fiddler Crab Ucaannulipes (H. Milne Edwards, 1837) (Brachyura:
Ocypodidae) at Costa do Sol Mangrove, Maputo Bay, Southern Mozambique. Western Indian Ocean J.
Mar. Sci. Vol. 3, No. 1, pp. 87-91.

McMahon, J. P., Highton, R. B. &Goiny, H. (1958).The eradication ofSimuliumneaveifrom Kenya.Bulletin of the
World Health Organisation19, 75-107

Mikkola, H. (1996). Alien freshwater crustacean and indigenous molluscspecies with aquaculture potential in
eastern and southern Africa. Southern African Journal of Aquatic Sciences 22, 90-99.

Moore, J. E. S. (1903). The Tanganyika problem.An account of the researches concerning the existence of
marine animals in Central Africa.Hurst &Blackett Ltd, London

Morris S. F. (1976). A new fossil freshwater crab from the NgororaFormation (Miocene) of Kenya.Bulletin of
the British Museum (NaturalHistory) Geology 27, 295-300.

Morris, S. & van Aardt, W. J. (1998).Salt and water relations, and nitrogen excretion, in the amphibious African

37



Journal of Natural Sciences Research WWWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.4, No.14, 2014 “s E

freshwater crab Potamonauteswarreniin water and in air.Journal of Experimental Biology 201, 883-
893.

Moses, B. S. (1987): the influence of flood regime on fish catch and fish communities in the Cross River
floodplain ecosystem, Nigeria. Environ. Biol. Fish18:51-65.

Odiete, W.0O., (1999): Environmental physiology ofanimals and Pollution. Diversified Resources, Lagos,Nigeria,
pp: 220-246.

Oduro, W., Ellis, W.O., Oduro, I. and Tetteh, D.(2001). Nutritional quality of selected Ghanaian crab species.J.
Ghana Sci. Ass., 3: 37-40.

Oesterling, M. J.(1990). Shellfish — Crustaceans. In: Martin, R. E. and Flick, G. J. (Eds) The Seafood Industry.
Van Nostrand Reinhold Publ., New York: 88-102

Oke, 0.0., (1990):Limnology and macrobenthos of owenareservoir. M.Phil. Thesis, University of Ibadan,Ibadan,
Nigeria.pp: 96.

Okon, E.A., Sikoki, F.D. and Komi, G.W. (2013).Physico-Chemical parameters of the Mbo River, Niger Delta,
Nigeria.Proceeding of International Conference on Sustainable Development.Vol.12 No.3, pp 138-144
July 15-18, 2013, Chinua Achebe Arts Theatre, University of Calabar, Nigeria. International Research
and Development Institute. www.irdi.org.ng

Owhonda, N. K., Akinrotimi, O. A., Ansa E. J., Edun, O. M., Anyanwu, P. E., Opara, J. Y., and Onunkwo, D. O.
(2007). Wet season variation in some physiochemical parameters of brackish water fish ponds and
main channels in Buguma, Rivers State, Nigeria.Journal of Fisheries International 2(3)255-259.

Ng, P. K. L., Stevéi¢, Z. &Pretzmann, G. (1995). A revision of the family DeckeniidaeOrtmann, 1897 (Crustacea:
Decapoda: Brachyura: Potamoidea), with description of a new genus (Gecarcinucidae:
Gecarcinucoidea) from the Seychelles, Indian Ocean. Journal of NaturalHistory 29, 581-600.

Okafor, F. C. (1988). The ecology of Sudanonautes (Sudanonautes) africanus(H. Milne-Edwards) (Crustacea:
Decapoda) in southeasternNigeria. Tropical Ecology 29, 89-97.

Ollivier, G., Boussinesq, M., Albaret, J. L., Cumberlidge, N., Farhati, K., Chipaux, J.P. &Baysadde-Dufour, C.
(1995).Etude épidémiologiqued’unedistomatose a Paragonimussp. au sud- Cameroun.Bulletin de
laSocieté de PathologieExotique88, 164- 169.

Pauly, D., (1980).A selection of simple methods for the assessment of tropical fish stocks.FAO Fisheries
Circular, 729, pp: 54.

Pauly, D., (1983).Some simple methods for the assessment of tropical stocks.FAO Fish. Tech. Pap.234, pp: 52.

Pauly, D.(1986). On improving the operation and use of the ELEFAN programs. Part III: Correcting length -
frequency data for effects of gear selection and /or incomplete re-enactment. /CLARM Fishbyte,
4(2):11-13.

Pauly, D. (1990). Length-converted catch curves and the seasonal growth of fishes. Fishbite8(3): 33-38.

Pauly, D. (1993). Editorial: Fishbyte section, NAGA, The ICLARM Quarterly16(2-3) :26.

Pauly D. and Munro J.L.(1984).0Once more on the comparison of growth in fish and invertebrate. ICLARM,
Fishbyte, 2(1): 21

Pinheiro', M. A. A.; Baveloni, M. D. and Terceiro, O. L.(2003). Fecundity of the mangrove crab
Ucidescordatus(Linnaeus, 1763) (Brachyura, Ocypodidae). [Invertebrate Reproduction and
Development, 43:1 (2003) 19-26

Powell, D. G. (1979).Estimation of mortality and growth parameters from the length-frequency in the catch.Rapp.
P.—v. Reun CIEM 175: 167-169.

Purves, M. G., Kruuk, H. &Nel, J. A. J. (1994).Crabs Potamonautes perlatusin the diet of otter
Aonyxcapensisand water mongoose Atilaxpaludinosusin a freshwater habitat in South Africa.
ZeitschriftfiirSdaugetierkunde59, 332-341.

Rathbun, M. J. (1921). The brachyuran crabs collected by the AmericanMuseum Congo expedition 1909-1915.
Bulletin of the American Museum of Natural History 43, 379-474.

Ravera, O., (1998): Utility and limits of biological andchemical monitoring of the aquatic
environment.Annal.Dichim.,88: 909- 913.

Ravera, O., (2000): Ecological monitoring for water bodymanagement. Proceedings of monitoring Tailormadelll.
International Workshop on Information for Sustainable Water Management, pp:157-167.

Ravi, R., Manisseri, M. K. and Kuriakose, S. (2008). Relationship between morphometric characteristics and
fecundity of  Portunus pelagicus (Linnaeus, 1758).MorphometriJc.cMhaarr.acBtieorli.s
tAicsss .alnnddiafe, c5uOn d(i2t)y : 217 - 220, July - December 2008

Raybould, J. N. (1969). Studies on the immature stages of the Simulium neaveiRoubaud complex and their
associated crabs in the Eastern Usambara Mountains in Tanzania. I. Investigations in rivers and large
streams. Annals of Tropical Medicine and Parasitology 63, 269-287.

Raybould, J. N. &Mhiddin, H. K. (1978).Studies on the immature stages of the SimuliumneaveiRoubaud
complex and their associated crabs in the Eastern Usambara Mountains in Tanzania. III. Investigations

38



Journal of Natural Sciences Research WWWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.4, No.14, 2014 “s E

on development and survival and their relevance to control. Annals ofTropical Medicine and
Parasitology 72, 177- 187.

Raybould, J. N., Grunewald, J. &Mhiddin, H. K. (1978). Studies on the

immature stages of the SimuliumneaveiRoubaud complex and their associated crabs in the Eastern Usambara
Mountains in Tanzania. IV. Observations on the crabs and their attached larvae under exceptionally
conditions. Annals of Tropical Medicine and Parasitology 72, 189- 194.

Sachs, R. &Cumberlidge, N. (1991). The dwarf river crab Liberonautes

latidactylusnanoidesCumberlidge& Sachs, 1989, from Liberia — a new second intermediate host of
Paragonimusuterobilateralis. Tropical Medicine and Parasitology 42, 73-74.

Sanders, M. J., Du Preez, H. H. & van Vuren, J. H. J. (1999). Monitoring cadmium and zinc contamination in
freshwater systems with the use of the freshwater crab, Potamonautes warreni.Water SA 25, 91-98.

Schuwerack, P-M.M., Lewis, J. W. & Jones, P. (2001).The potential use of the South African river crab,
Potamonauteswarreni, as a bioindicator species for heavy metal contamination.Ecofoxicology 10, 159-
166.

Shaw, J. (1959). Salt and water balance in the East African fresh-water crab, Potamonniloticus(M. Edw.).
Journal of Experimental Biology 36, 157-176.

Sikoki F.D. (2013). Fishes in Nigerian waters: No place to hide: Inaugural lecture series No. 100. University of
Port Harcourt press Ltd. Pp 36-42.

Somers, M. J. &Nel, J. A. J. (1998).Dominance and population structure of freshwater crabs
(PotamonautesperlatusMilne Edwards).SouthAfrican Journal of Zoology 33, 31-36.

Sparre, P., E. Ursin and S.C. Venema, (1989).Introduction to tropical fish stock assessment, Part 1 Manual.F40
Fisheries Technical Paper No. 306. 1 FAO Rome, pp: 337.

Turnbull-Kemp, P. St. J. (1960). Quantitative estimations of populations of the river crab Potamon
(Potamonautes) perlatus(M. Edw.), in Rhodesian trout streams. Nature 185, 481.

Udoh, J. P. and Nlewadim, A.A.(2011). Population characteristics of the swimming crab CallinectesamnicolaDe
Rocheburne, 1883 (Crustacea, Brachyura, Portunidae) in the Qua Iboe River estuary, Nigeria.44CL
Bioflux, 2011, Volume 4, Issue 3.

Udoh, J. P., Nlewadim, A. A. and Ofor, C.(2009).maturity estimation in male swimming brachyuran crab,
callinectesamnicola(De Rocheburne, 1883) (DECAPODA , PORTUNIDAE) in the Imo river estuary,
Nigeria

Udoidiong, O. M., (2010): Threats to species of epibenthicMacro-fauna of some mangrovewetlands in Eastern
Obolo, Nigeria. World Journal of Applied Science and TechnologyVol.2. No. 2 (2010). 232 - 244

Udonsi, J.K. (1987). Endemic Paragonimusinfection in Upper Igwun Basin, Nigeria: a preliminary report on a
renewed outbreak. Annals ofTropical Medicine and Parasitology 81, 57-62.

vanEeden, P. H. &Schoonbee, H. J. (1991). Bio-accumulation of heavy metals by the fresh-water crab
Potamonauteswarrenifrom a polluted wetland. South African Journal of Wildlife Research 21, 103-108.

vanSomeren, V. D. & McMahon, J. (1950). Phoretic association between Afronurusand Simuliumspecies, and
the discovery of the early stages of Simuliumneaveion freshwater crabs.Nature 166, 350-351.

Voelker J. & Sachs, R. (1977).Uber die Verbreitung von Lungenegeln (Paragonimusafiicanusund P.
uterobilateralis) in West-Kamerun und Ost-Nigeria auf Grund von Untersuchungenan
Stisswasserkrabben auf Befall mitMetazerkarien. Tropenmedizin und Parasitologie28, 129- 133.

Voelker, J., Sachs, R., Volkmer, K. L., &Braband, H. (1975).0n the epidemiology of paragonimiaisis in man and
in animals in Nigeria, West Africa. Veterinary Medical Review 1-2, 161-175.

West, K., Cohen, A. & Baron, M. (1991). Morphology and behaviour of

crabs and gastropods from Lake Tanganyika, Africa: implications for lacustrine predator-prey coevolution.
Evolution 45, 589-607.

Wetherall, J. A. (1986). A new method for estimating growth and mortality parameters from length-frequency
data.Fishbite4(1): 12- 14

Williams, T. R. (1961). The diet of freshwater crabs associated with Simuliumneaveiin East Aftrica. I. — Crabs
from West and East Uganda collected by the Cambridge East African Expedition, 1959. Annals
ofTropical Medicine and Parasitology 55, 128-131.

Williams, T. R. (1962). The diet of freshwater crabs associated with Simuliumneaveiin East Africa. II. — The diet
of Potamonautes berardi from Mount Elgon, Uganda. Annals of Tropical Medicine andParasitology
56, 362-367.

Williams, T. R., Hynes, H. B. N. & Kershaw, W. E. (1964).Freshwater crabs and Simuliumneaveiin East Africa
II. — Further observations made during a second visit to East Africa in February—April 1962 (the dry
season). Annals of Tropical Medicine and Parasitology 58, 159-167.

Williams, T. R. (1965). The diet of freshwater crabs associated with Simuliumneaveiin East Africa. III. — The
diet of Potamonautes niloticus and of an unidentified crab species from Mount Elgon, Uganda.

39



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) lL,i,!
Vol.4, No.14, 2014 “s E

Annalsof Tropical Medicine and Parasitology 59, 47-50.

Williams, T. R. (1968). The taxonomy of the East African river-crabs and their association with the
Simuliumneaveicomplex. Transactions of theRoyal Society of Tropical Medicine and Hygiene 62, 29-
34.

Williams, T. R. (1991). Freshwater crabs and Simuliumneaveiin East Africa III. — Morphological variation in
Potamonautesloveni (Decapoda: Potamidae). Annals of Tropical Medicine and Parasitology85, 181-
188.

Yeo, D. C. J., Peter K. L., Neil Cumberlidge, Célio Magalhaes, Savel

R. Daniels & Martha R. Campos (2008). Global diversity of crabs (Crustacea: Decapoda: Brachyura) in
freshwater. In E. V. Balian, C. Lévéque, H. Segers & K. Martens. "Freshwater Animal Diversity
Assessment".Hydrobiologia595 (1): 275-286

Zabbey,N., (2002):An ecological survey of benthicMacro-invertebrates of Woji Creek, off the Bonny River
System Rivers State. M.Sc. Thesis, Universityof Port Harcourt, pp: 102

6° 00 , \ ’ 8" 30
NIGERLA .
74
6" 15
A\
5% 00
Sa
0(. N
‘ﬁ.b‘?
%_ ) " Moo R -%' -4 45
3 3
- . ..
Y
- X .
inua Abasi 7 ‘
ATLANTIC v 5 0 10 km
) N e ———— -4° 30

Fig. 1: Map of Mbo River showing the proposed- sampling station
(Insert: Map of Nigeria showing the location of the study area)
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Fig. 2: Length-Weight Relationship of Ucatangeriin Mbo River
Table 1 : Monthly Variation in Condition Factor of Ucatangeriin Mbo River
Month Mean Weight(g) Mean length(cm) Condition factor (K)
April 2012 2.6153 3.0633 9.0982
May 2012 3.4336 3.3733 8.9451
June 2012 3.0657 3.1867 9.4734
July 2012 3.5593 3.2067 10.7942
August 2012 29117 3.2500 8.4819
September 2012 2.9297 3.2117 8.5344
October 2012 2.9370 3.2300 8.7156
November 2012 2.8580 3.2367 8.4286
December 2012 3.0203 3.2667 8.6641
January 2013 3.1550 3.2800 8.9408
February 2013 3.1328 3.2767 8.9048
March 2013 3.2473 3.3333 8.7679
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