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Abstract: Aspects of the biology of the brackish water crab, Callinectes amnicola (Decapoda, Portunidae) were
investigated in the lower reaches of Warri River from June to September 2005. This crab was abundant in the
study stretch and occurred through out the year. This crab consisted of a unimodal class size distribution with
carapace length of 8.5 to 9.4 cm. The crabs grew allometrically. The condition factor ranged from 5.45-8.24.
These values do not vary with size and sex of crab but showed seasonal variations. Females of Callinectes
amnicola were predominant over males although not significantly different from the expected 1.1 ratio. There
were sexually matured females with stages III gonad development dominating. Fecundity estimate ranged from
628 to 812. The gonadosomatic index varied between 20.33 to 21.26%. There was higher correlation between
fecundity and weight than between fecundity and length. Callinectes amnicola fed predominantly on detritus,
crustaceans, Pisces, Algae filaments, diatoms and sand grains. Feeding habits varied slightly with size.
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INTRODUCTION inshore artisanal fishermen on subsistent scale. The

The blue crab Callinectes amnicola is one of the by the salinity of the environment   and   climatic
most common swimming crabs found in the brackish conditions.  In  the Delta zone,  the  level  of  salinity is
wetland and lagoons in Nigeria [1,2]. These crabs inhabit high enough for the crabs to reach sexual maturity. They
muddy bottoms in mangrove areas and river mouths. [3]. move about more at night and the probability of catching
This crab is one of the most important food organism them is much higher [8].
caught in the coastal (inshore) fishery and lagoons in Despite the table preference of  Callinectes
West Africa [4]. These crabs are gonochoristic and amnicola, very  little  information  is available on its
physiological maturity in males is reached  when  the biology. Fagade [9] reported the occurrence of
carapace attains a length of between 90  and  110  mm. Callinectes latimanus in the Lagos lagoon where it was
The  male  and female usually begin their  mating  process said to supports a crab fishery. Emmanuel [10] reported
when  a   female  is  in  premolting condition. The crabs that the C. amnicola was more abundant among the shell
remain paired for 3 to 4 days until the female molts and fishes caught in a Lagos lagoon creek and was more
then  they  copulate  [5]. The female then migrates abundant during the rainy season (May-October).
offshore with the fertilized eggs, where they hatch in a Chindah et al. [11] reported the food and feeding habits
couple of weeks [6]. of the Callinectes amnicola of the New Calabar River,

There  are  nine species of crabs found in the where it was said to be feeding on different food items like
brackish  water  ecological  zones  of  the  Niger  Delta. algae, shrimps, brachyuran bivalves, gastropods, fish,
[1,7].  The  land  crab,  Cardiosoma armatum, the big polychaetes and other plant materials. The general
fisted swim crab Callinectes amnicola and Callinectes biology and ecology of Callinectes species is poorly
latimanus are the three edible ones [1]. In the past, crab known, but some studies suggest that this species
fishery remained under exploited for decades, harvesting depends on estuaries for reproduction and for completing
was  confined  to  teenagers  while incidental landing of its life cycle using them as recruitment sites and nursery
the swim  crab  came  from  offshore  travelers and grounds [12]. The   aim   of  this  investigation is therefore

distribution of the crab population is greatly influenced
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Fig. 1: Map showing the sampling stations in warri river

to  argument  the  rather  scanty information on the flooding and even in the dry season they become
biology of the species by reporting on the morphological, brackish due to incursion of marine waters from the
reproductive, growth characteristics and feeding habit of Farcodos [13].
this species. Two  sampling  stations   were   established.  Station

MATERIALS AND METHODS Effurun. Station  I has a substratum that consists mainly

Description of study site: Warri River is one of the Relevant human activities in the station are mainly
important coastal rivers that empty into the Atlantic ocean subsistence  fishing,  domestic  washing  and  bathing
in Delta state of Nigeria. Details of the geography and and industrial activity takes place here. Station II has a
rainfall  patterns which determines the hydrological substratum that consists of coarse sand. Fringing
regime   of   the   river  have   been  given  by  Gabriel  13 vegetations are mainly grasses and shrubs. Relevant
and   Egborge   and   Tawari    [14].  The  river  is  located human activities in this station are mainly artisanal
at 5° 21 -6°.00 N, 5°24 -6° 21 E (Fig. 1) It lies in the fishing, domestic washing and bathing.1 1 1 1

northern outskirts  of  mangrove  saline  zone  in  the
Niger  Delta [15].  The  river took its source from Utagba- Physiochemical Parameter: The important
Uno and flows  South-West  for about 74 km through physiochemical characteristics observed were pH,
Amai, Otorho-Abraka, Otokutu and Warri before dissolved oxygen, flow velocity and salinity of the river.
emptying into the Atlantic ocean through the Forcados pH was measured with the aid of a pH meter. Dissolved
estuary. This navigable outlet gives the river an important oxygen was measured titrimetrically by fixing with
commercial status. Warri River has one of the largest port winklers solution A and B and titrating with sodium
in Nigeria that consequently has enhanced growth and thiosulphate. Flow velocity was measured in the mid
the concomitant urbanization and industrialization in channel on three occasions by timing a float (average of
Warri and other riparian towns. The water is the black three trials) as it moved over a distance of 10 m. Chloride
type and its flow is unidirectional except during the content (salinity) of the water samples was determined by
flooding period. The lower reaches of the river is not titration with silver nitrate solution using potassium
entirely fresh water most of the years. At periods of chromate as indicator.

I was located at Warri and station 11 was located at

of  silt and coarse sand with no vegetation cover.
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Plate 1: Dorsal view of Callinectes amnicola.

Plate 2: Ventral view of Female Callinectes amnicola

Plate 3: Ventral view of male C. amnicola
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Collection of crabs: Crabs were collected from the two the eggs are being carried. The gonad stages were
locations of the Warri River. The collection was made observed and recorded. The maturation stage adopted
from  the  month of June to September 2005.The crabs were those used by Edwards [18] with minor modification.
were  caught from the river using hand nets baited with The stages recorded are;
ox-heart. Specimens collected in the field were preserved
immediately in 10% formalin solution in the laboratory Stage I: no gonad development,
prior to analysis. The specimens were labeled according Stage II: partial gonad development,
to sampling stations and date. Ovaries for studies were Stage III: gonad extending into carapace orange in
stored in small bottle container with Gilson fluid for colour. The testes formed with small stand.
preservation. Stage IV: ripe carapace full of bright red gonad materials,

Identification of specimens: C. amnicola crabs were
identified based on the methods described by Schneider Fecundity estimates were obtained by weighing all
[16] and Cumberlidge (Personal communication). The the eggs from each specimen then the sub samples were
striking taxonomic features of were the teeth and lateral weighed and the numbers of eggs there in were counted
spine of the length proceeding spine. The picture of the Baganal and Braun [19]. The total numbers of eggs were
crab is shown in Plate 1, 2 and 3. calculated by direct proportionality.The gonad somatic

Biometric and other biological data: In the laboratory, the equation:
biometric measurement taken for each specimen, are the
Carapace Length (CL), Carapace Width (CW) and
Abdominal Length (AL). They were measured on a board
to the nearest 0.1 cm from edge of the carapace back using
a digital vernier-caliper. The weight of the crab was The stomach contents of the C. amnicola were
determined using a top loading balance. Eviscerated examined. The stomach lies on the anterior wall of the
weight was also measured. The carapace length/weight carapace. For each specimen, the cardiac stomach was
relationship was expressed by the regression equation: removed and dissected. The stomach content was

Log W = log a + b Log L was added to it and viewed under a binocular microscope.

Where; was analyzed using the numerical and occurrence method
W = Weight of the crab in gram, [20,21]. Visual estimate of gut fullness based on an index
L = Carapace length in cm, of 1-4, with 1 equal to 0 to 25% gut fullness and 4 equal to
a = Regression coefficient, 75 to100% gut fullness was assigned  to  the  stomach of
b = Regression constant. the crab, [22]. Gut contents were separated into four main

The condition factor (k) of the crab was determined materials  using  visual assessment. Numerical method
from the length and weight measured using the equation was  utilized.  In  this  method, each food item in a grid

Where; was equally used. The numbers of stomachs which each
k = condition factor food item occurred were recorded and this was expressed
L = carapace length, as the percentage of the total number of stomach
W = weight of the crab in grams. examined.

The  male  and  female  crabs were separated using RESULTS
the method described by Sachs and Cumberlidge [17].
Here the size of the abdomen distinguishes them. In Some physical and chemical characteristics of warri
males, it is triangular and inset into the underside. In river: The result of some physicochemical parameters
females,  it is broad and round and most obvious when tested in the study stations were; Temperature was within

testes are enlarged and tick.

index was calculated for each gonad weighed using the

immediately transferred into a Petri dish and little water

The contents were identified as far as was practicable. It

categories; and leaf detritus, algae, animal and inorganic

were assigned a number  1-10  based  on  the percentage
of the total area of the grid that the food type covered
[23]. Another method, frequency of occurrence method
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Fig. 2: Monthly distribution of the crab, C. amnicola in the study stations is presented in Fig. 2. More of the
the study stations crabs were caught from station 1 than station II in all the

Fig. 3: Carapace length frequency distribution of C. amnicola is shown in Fig. 4. The carapace width ranged
amnicola from Warri River (June-September, 2005) from  distribution  3.5-7.5  cm. In addition, a unimodal

Fig. 4: Carapace    Width    frequency   distribution   of C. Carapace length
amnicola from Warri River (June-September, 2005) (n = 112, r = 0.4757)

the range of 26-29°C with a mean of 28.04°C and pH was
almost neutral throughout the study. It fluctuated
between 6.4 and 7.2 with a mean of 6.8. The amount of
dissolved oxygen was in the range of 4.82 to 8.74 with a
mean of 5.34 mg l . Flow velocity in the study stations1

fluctuated between 0.25 and 0.36 m s . Salinity was high1

especially during the dry season months. It ranged from
29.45 to 305 mg l  chloride with a mean of 99.70 mg l1 1

chloride.

Compositions, distribution and abundance of crabs:
Callinectes amnicola occurred through out the months
of June to September 2005 in Warri River. The males
contributed 118 (49.2%) and females 122 (50.8%) of the
total crabs caught. The monthly distribution of crabs in

months sampled. The same numbers of crabs (60) were
caught in the month of June and July in station 1 in
station II. The monthly caught crab rose steadily from
June to September where as in station 1 it dropped
gradually from June to September. T-test analysis used to
compare the number of crabs caught in the various
stations revealed that it was significant (p<0.05) between
the two sampling stations (T-calculated = 3.37, T-critical
= 2.35 at 0.05 probability level).

The  carapace   length   frequency   distribution of
the crab, Callinectes. amnicola is shown in Fig. 3. The
carapace  length  ranged  from  7.5 to 11.4cm. In addition
a unimodal size distribution was indicated (8.5-9.4 cm)
with over 60% frequency of the total population. The
carapace width frequency distribution of the crab, C.

sized distribution was indicated (4.5-5.4 cm) with 50%
frequency.

Length-weight relationship: The weight of Callinectes
amnicola  used  for this study ranged from 23-107.8 g.
The  scattered  diagram plot of relationship between
length and weight is shown in Fig. 4. There was a
relationship  between  the  length  and weight of the
crabs. The log carapace length log weight relationships
illustrated in Fig. 5. The  carapace  length weight values
for male, female and combined sexes are given below

Regression equation:
For males,
Log weight = log - 23.3153 + 3.4050 log
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Fig. 5: Scattered diagram of the relationship between
length and body weight of C. amnicola

Fig. 6: Mean monthly variation in condition factor (K) of
C. amnicola

For females,

Log weight = log 53.3861 + 2.2852 log
(n = 128, r = 0.216)

For combined sexes,

log weight=log52.3483+ 2.4137log
Carapace length.
(N = 240, r = 0.1279)

The  values of regression co-efficient “b” obtained
for females and combined sexes were less than 3 which
indicated that the crabs exhibited a negative, allometric
growth. The correlation co-efficient “r” was 0.1279
showing a very low positive correlation between carapace

Table 1: Variation in condition factor in relation to size and sex of

Callinectes amnicola

Size range (cm) Male no. Range of k-values Mean k-values

7.5-8.4 11 5.45-6.32 5.89±1.65

8.5-9.4 72 6.28-8.24 7.26±2.21

9.5-10.4 19 5.80-6.67 7.30±1.56

10.5-11.4 19 5.80-6.67 6.24±0.93

Total 118

Size range (cm) Female no. Range of k-values Mean k-values

7.5-8.4 13 5.45-6.35 5.91±0.81

8.5-9.4 74 6.28-8.24 7.26±2.91

9.5-10.4 13 6.60-7.93 7.30±0.97

10.5-11.4 22 5.98-6.67 6.34±1.31

Total 122

Table 2: Monthly variation in sex ratio of Callinectes amnicola

Month Male Female Male: Female  Calculated  Tabulated2 2

June 34 36 1:1.06 0.058 3.841

July 37 38 1:1.03 0.013 3.841

August 21 24 1:1.14 0.200 3.841

September 26 24 1:0.92 0.080 3.841

Total 118 122 4:4.03 0.066

length and total weight in the crab species. The monthly
variation in condition factor of Callinectes amnicola is
shown in Fig. 6. The condition factor was nearly uniform
in July, August  and  September  and lower in the month
of June. The values of condition factor observed ranged
between 5.45 and 8.24 with a mean of 6.85 for combined
sexes. It was observed that there was variation in relation
to size. The condition factor in relation to size and sex is
shown in Table 1. The condition factor did not show any
significant difference with crab size (p>0.05), but however,
crabs  of  size class 8.5-9.4 cm had higher k-values than
the  others  irrespective  of  sex. The crabs of size class
7.5-8.4 cm had the lowest k-values irrespective of sex.

A  total  of  240  crabs  were  sexed   out   of  which
118 (49.17%) were males and 122 (59.83%) were females
giving a sex ratio of 1 male: 1.03 females. This was not
significantly different from the expected 1:1 ratio (Chi-
square test). The females were predominant over the
males  in  the  months  of  June, July and August with a
sex ratio of 1.06, 1.03 and 1.14, respectively. The monthly
variation in sex ratio of Callinectes amnicola is shown in
Table 2. A Chi-squared test value of 0.066 at p = 0.05 level
and d.f = 1 was obtained as compared with tabulated
value of 3.841. 

The monthly occurrence of different stages of
gonads  in  C. amnicola is shown in Table 3. Specimens
of Callinectes amnicola  observed  in  the  month of July
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Table 3: Monthly occurrence of different stages of gonad in Callinectes
amnicola

Months Stage I Stage II Stage III Stage IV Stage V Total

June F 14 10 11 - - 35
M 12 12 11 - - 35

July F 20 23 8 - - 51
M 10 9 5 - - 24

August F - - - 20 8 28
M - - - 15 2 17

September F 10 16 - 5 5 36
M 5 6 - 5 4 20

Table 4: Fecundity estimates of Callinectes amnicola.

Crab Carapace Egg weight Weight Absolute
no. length (cm) (g) (g) fecundity

60 8.7 7.11 42.1 628
70 9.2 10.89 62.0 812

Table 5: Monthly variation of empty stomach in Callinectes amnicola

Number of Number of Percentage of 
Months crabs examined empty stomach empty stomach (%)

June 70 14 28
July 75 6 12
August 45 22 44
September 50 8 16

Table 6: Major food items of Callinectes amnicola

Numerical method Occurrence method
------------------------- ----------------------------

Food items Number % Number %

Detritus 3030 58.38 105 55.3
Shrimps appendages 1006 19.38 10 5.3
Juvenile crab appendages 570 10.98 22 11.6
Fish scales 310 5.97 29 15.3
Fish spines 167 3.22 30 15.7
Diatoms 40 0.77 15 7.9
Algae filaments 69 1.33 80 42.1
Sand grains - - 60 31.6
Unidentified - - 30 15.7

5190 100

contained only gonad stages I and II (no gonad
development and partial gonad development
respectively). These stages (I and II) were observed in
other months except in August. Stage III (Gonad
extending  into  carapace  orange  in  colour  in females
and the testes formed with small strand in males) were
observed  in  the  months  of June and July while stages
IV occurred mainly in August and September. Sexual
maturity in female was attained when the crab is between

9.5  and 10.8cm. The smallest male and female with stage
V had carapace length of 8.2 and 9.0 cm, respectively. 

The  fecundity  estimate  for  Callinectes  amnicola
is shown in Table 4. The carapace length of matured
females  of Callinectes ranged from 8.70 to 9.20 cm with
an  average  of 8.95 cm. The total body weight ranged
from 42.1-62.0 g with an average of 52.1 g. The fecundity
estimate ranged from 628 (8.7 cm cl) to 812 (9.2 cm cl) eggs
and the average number of eggs per female was 720±123.
The egg weight ranged from 7.11g to 10.89g with an
average of 8.99±2.64. 

Callinectes amnicola had a gonadosomatic index
that varied from 20.33% for 8.7 cm, to 21.26% for 9.2 cm.
The  relationship of the gonad weight and the body
weight  showed  that  as  much  as 20.80% of the weight
of  Callinectes  amnicola  was  put  into the production
of eggs.

Food  and feeding habits: Out of the 240 crabs examined,
50 had empty stomach. The frequency of empty stomach
was also examined on monthly basis. August had the
greatest number of empty stomach (44%). The least
number of empty stomachs was obtained in July (12%).
The  percentage  of  empty stomachs varied from month
to month as represented in Table 5. 

% of empty stomach = 21%

A total of 190 specimens of the 240 of Callinectes
amnicola examined had food items in their stomachs. The
species Callinectes amnicola fed mainly on detritus,
Crustaceans consisting mostly of shrimps appendages
and juvenile crabs appendages. Also of importance were
Pisces represented by fish scales and fish spines, diatoms
and algae filaments. This is presented in Table 6, by
numerical method, detritus was the most important
consisting of 58.38% of the whole food items. By
occurrence method, detritus contributed 55.3%. By
numerical method, crustaceans constituted 30.36%, made
up of 19.38% of shrimps and juvenile Callinectes
amnicola 10.98%. By occurrence method, crustacean
formed 16.90%, made up of shrimps 3.5% and 11.6% of
juvenile Callinectes amnicola. By numerical method,
Pisces contributed 9.19% made up of fish scale, 5.97% and
fish spines 3.22%. By occurrence method, Pisces
contributed 31% made up of fish scale 15.3% and fish
spines 15.7%.By numerical method, diatoms contributed
0.77% of the whole food items. By occurrence method,
diatoms contributed 7.9%. Algae filaments constituted
1.33   and   42.1%  by  numerical  and  occurrence  method
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respectively. Unidentified item constituted 15.7% of the From this study, sexually matured females and males
stomach content of the crabs.

DISCUSSION

The length frequency distribution showed a
unimodal size distribution and majority of the crabs were
in  the  medium group. Similar observation was reported
by  Lawal-Are  and  Kusemiju [4]  in  Badagry Lagoon.
Kwei [20] reported only one predominant generation of
crab sampled in Mukwe and Sakumo lagoon in Ghana.
This  corresponded with what was observed in the
present study. The logarithmic plot of weight against
carapace length indicates a linear relationship. This linear
relationship indicates that an increase in carapace length
also lead to a corresponding increase in weight.

The female and combined sexes of Callinectes
amnicola from Warri River exhibited a negative allometric
growth because the regression co-efficient “b” obtained
was far less than 3. This finding is consistent with the
observations of Neville [24] and Oyenekan [25] on other
species of the brachyuran crabs. Similarly, Lawal-Are and
Kusemiju [4] reported that the crab, Callinectes amnicola
exhibited negative allometric growth in Badagry Lagoon,
Nigeria. The male Callinectes amnicola from Warri river
however exhibited a positive allometric growth because
the  regression   co-efficient  “b”  was  higher   than   3.
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).

The condition  factor  (k)  recorded  for Callinectes
amnicola in the Warri River varied between 5.45 and 8.24.
The K-value varied seasonally with size of Callinectes
amnicola in Warri River. The condition factor was closely
related in both male and female crabs. The female
condition factor was higher than that of the males
however the condition factors in relation to sex do not
show any significant difference. Lawal-Are and Kusemiju
[4] also subscribe to this. This finding is however at
variance with Warner [26] report. He opined that in true
crabs, the males were generally larger than females. The
mean condition factor range in this study was between
5.89 and 7.26. This range is far less than the range of 17.15
to 23.52 reported by Meye et al. [27] for the fresh water
crab, Sudanonautes  aubryi in Orogodo River, Delta
State, Nigeria. The overall estimate of sex ratio was of
1:1.03. This overall sex ratio was not significantly different
from the expected 1:1 ratio. Meye et al. [27] reported a sex
ratio of 1:1.2 of the freshwater crab in Orogodo river Delta
state which is consistent with the findings of the present
investigation.

were in the stage III of Gonad development. Fecundity
studies revealed that there was significant correlation
between fecundity and length and also fecundity
increases with increase in body weight.

The different variety of food items found in the
individual  stomach of Callinectes amnicola indicated
that he  crab was an omnivore and opportunistic feeder
as the stomach contents reveal the presence of
crustaceans, fish part and algae filaments. This is
consistent with the findings of Lawal Are and Kusemiju
[4]. The food composition is an indicator that Callinectes
amnicola is more of a detritus feeder (herbivore) and a
predator than a scavenger. This observation agrees with
Chindah et al. [11] in Callinectes amnicola of the new
Calabar River but contrast sharply with those of Blundon
and Kennedy [28] that the species is mostly a scavenger.
However, it  could  be  inferred  that  scavenging was
practiced as an alternative source of food but when food
is in abundant in the environment the crab normally
forgoes scavenging  as  observed by Arreola-Lizarraga et
al. [29] and Chindah et al. [11]. There was no significant
variation in the food item in Callinectes amnicola in
relation  to  size  however  small  sized  crabs fed on
smaller  size  food  items  while  the large sized crabs fed
on larger  sized  food  items.  Chindah  et al. [11] reported
it is possible that the digestive system is not well
developed  in  small sized crabs to handle large pieces  of
animal  food  as  was  found  in   the  larger sized stages.

CONCLUSIONS

The  fishery potential of Callinectes amnicola is
high especially during the rainy season. Although, it was
caught artisanally, the quantities will increase if caught
commercially. This species of crab is in high demand and
command good market in southern Nigeria. It is usually
sold in fresh state. The species seem to be fast growing
reaching maturity in less than 6 months. In view of these
attributes therefore, Callinectes amnicola could be
described as potential candidate for aquaculture, which
should be considered for mass production to meet at least
local demands all year round. 
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