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ABSTRACT 

The length-weight relationship and condition factor in relation to the salinity, of Mugil cephalus from the Lagos 

Lagoon were investigated for 24 months (February 2004 – January 2006). The size of the 2661 specimens ranged 

from 1.7 – 29.5 cm standard length (total length: 1.9 – 39.0 cm); weight (0.02 to 450.00 g) indicating the suitability 

of the lagoon as nursery and feeding ground. The growth pattern showed a positive allometric growth for all sexes, 

with a significantly high b (P < 0.05) ranged between 3.21 – 3.60 (r = 0.9003 and 0.9784). The mean condition 

factor (K) values ranged from 1.39 to 2.30. Salinity, the principal hydro-meteorological force operating in the 

lagoon ranged from 0.0 to 23.5% (mean: 9.8 + 9.13%) and the fish condition varied directly with salinity 

fluctuations in the lagoon, with higher condition factor in dry season than in wet season. The present utilization by 

the coastal communities needs to be improved upon to cater for a maximum sustainable yield of the species. 
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INTRODUCTION 

Mullets (Mugilidae) are common fishes in the 

coastal waters of tropical and subtropical countries of 

the world. Sixteen species have so far been identified 

in West Africa (Fowler, 1936; Cadenat, 1954 and 

Blay, 1995), and these constitute an important 

proportion of the catches of commercial and 

subsistence fishermen in some countries in this area 

(Brulhet, 1975; Payne, 1976). The stripped mullet, 

Mugil cephalus, is perhaps the most widespread and 

abundant inshore teleost (Odum, 1970; Collins, 

1985).  Lifespan is reported to range somewhere 

between 4 and 16 years (Tzeng and Tsai, 1994).  Size 

is generally more biologically relevant than age in 

fishes, due to several ecological and physiological 

factors that are more size-dependent than age-

dependent.  Variability in size has important 

implications for diverse aspects of fisheries science 

and population dynamics (Erzini, 1994). 

Hamza (1999) highlighted some biological 

characteristics of Mugil cephalus in Bardawil Lake, 

Egypt; Ching (1977) found that the early life increase 

in weight of small grey mullet, Lisa malinoptera is 

slow in relation to length, but having attained a 

length of about 40mm, the weight gain is rapid.  

McDonough and Wenner (2003) obtained similar 

results in juvenile M. cephalus. Most works reported 

in West Africa sub-region were principally on food 

and feeding habits of the species (Fagade and 

Olaniyan, 1973; Brulhet, 1975; Payne, 1976; Blay, 

1995; Soyinka, 2008). Although, M. cephalus 

constitutes an important source of protein in coastal 

states in Nigeria, studies on the ecology and 

population dynamics are insufficient. There is the 

need for more work on other aspects of the biology 

and culture potentials of the mullet species in 

Nigerian waters. 

The present investigation is to examine the 

growth pattern and condition factor in relation to 

salinity, of M. cephalus in Lagos Lagoon to provide 

information on stock composition, life span, growth 

and mortality for fishery assessment purpose. 
 

STUDY AREA 

The Lagos Lagoon (Fig. 1) which lies between 

longitudes 3° 20´ and 3° 40´ E and latitudes 6° 15´ 

and 6° 40´ N has an area of 208 km
2
 and is the largest 

of the lagoon systems of the West African sub-

region. It is the largest of the nine coastal lagoons of 

south-western Nigeria (others are Yewa, Badagry, 

Iyagbe, Ologe, Kuramo, Epe, Lekki and Mahin 

Lagoons, FAO, 1969). It has supported decades of 

small scale fisheries which have shown sign of 

continuous decline (Solarin, 1998). The lagoon 

characterized with seasonal fluctuation in salinity – 

high brackish water during the dry season (December 

– May), while freshwater condition exist in the rainy 

season (June – November) (Fagade and Olaniyan, 
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1974; Kusemiju, 1975; Ugwumba, 1984 and Solarin, 

1998). The lagoon is surrounded by swamp forest and 

riparian forest consisting of mangrove vegetation: 

Rhizophora racemosa, R. harrisonii, Aerosticum 

aureum, Paspalum orbiculare, Langucularia sp and 

Avicennia germinans.  The lagoon empties into the 

Atlantic Ocean via the Lagos Harbour (Ogunwenmo 

and Kusemiju, 2004).   

The lagoon is shallow in depth and in most 

places a little more than 1.5 m depth (Solarin and 

Kusemiju, 2003).

 
Fig. 1: Map of Lagos Lagoon, Nigeria showing the sampling stations (1 – 8) 

 

MATERIALS AND METHODS 

Field Studies 

The salinity of the lagoon was determined in-situ 

twice a month between 8.00 – 11.00 a.m. for 24 

months (February, 2004 – January, 2006) using a 

Refractometer (BIOMARINE, Aqua Fauna Model). 

Specimens of grey mullet, Mugil cephalus were 

collected by fisher-folks who used active fishing 

gears for fishing, at Lagos jetties. The collections 

were made fortnightly, and fish were placed in ice-

chest on the field, but later transferred into a deep 

freezer at temperature of – 20 °C in the laboratory for 

further analysis.  

 

Laboratory Procedures 

The specimens were removed from the freezer and 

allowed to thaw before being examined.  Excess 

water from the fish was drained away or by using the 

filter paper.  The standard length (SL) and total 

length (TL) of the specimens were measured on a 

measuring board to the nearest 0.1 centimeter.  The 

total weight of the fish was taken on a ‘Sartorious’ 

top loading balance (Model 1106 2608053) or a triple 

beam balance to the nearest tenth of a gram. 

 

Length-weight relationship of M. cephalus 

The data for the standard length – total weight 

relationship for the specimens was compiled.  The 

linear relationship was expressed by the equation: 

Log W = log a + b (log L) ………….. (Tesch, 1968; 

Parsons, 1988) 

Where: W = total weight of the fish in grams (g);

 L = Standard length of the fish in 
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centimeters (cm); a = regression constant; b = 

regression coefficient 

 

Condition Factor 

The condition factor (K) of a fish, which indicates the 

state of overall well-being or how fat or lean a fish is 

was determined using the formula: 

L

W
K

b

100
        ……….…….. (Bannister, 1976) 

 Where: W = weight of fish in g;  

L = Standard length of fish in cm 

 b = regression co-efficient.   

The condition factor was determined for the 

specimens in relation to sex and size groups. 

 

RESULTS 
(a) Length-weight relationship of M. cephalus. 

The relationship between Log standard length and 

Log weight of M. cephalus is illustrated in Fig. 2 (A 

– D) for the combined, immature, male and female 

sexes respectively. The relationship between Log 

standard length and Log weight of M. cephalus from 

the Lagos Lagoon is presented in the regression 

equations shown below: 

Immature:  Log W = -2.4088 + 3.5896 

Log SL 

                                             (n = 2011, r = 0.9784) 

Male sexes:  Log W = -1.995 + 3.2118 

Log SL 

                                              (n = 426, r = 0.9003) 

Female sexes:  Log W = -2.4955 + 3.5971 

Log SL 

                                              (n = 224, r = 0.9548)  

Combined sexes: Log W = -2.3995 + 3.5717 Log SL 

                                                (n = 2661, r = 0.9779) 

 

A 

B 
 

 

 

C 
 

 D 
 

Fig. 2: Log standard length / Log weight relationship of 

M. cephalus from Lagos Lagoon (February 2004 – 

January 2006) 

Key: A = combined sexes; B = immature; C = male sexes; 

D = female sexes 

 

(b) Condition factor (K) of M. cephalus. 

The summary of the variations in condition factor by 

size and sex of M. cephalus from the Lagos Lagoon 

are presented in Table 1. The K-values ranged from 

2.01 – 2.41 (male); 1.68 – 1.90 (female) and 1.96 – 

2.01 (combined sexes). The highest K-values were 

recorded for the small size groups in the males and 

combined sexes, while the highest K-value for the 

females was recorded for the medium size group. The 

monthly variations in the condition factor of M. 

cephalus from the Lagos Lagoon are illustrated in 

Fig. 3. The relationship between condition factor of 

M. cephalus and the salinity fluctuations in the 

lagoon is illustrated in Fig. 4. It could be seen 
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generally, that the males had a slightly higher 

condition factor than the females in the lagoon, while 

the females had a better condition factor in the high 

brackish condition than in low brackish condition.

 
Table 1: Condition factor (K) by sex and size group of Mugil cephalus from the Lagos Lagoon (February 2004 – January 2006) 
Standard 

Length (cm) 

MALE FEMALE COMBINED SEXES 

N SL 

(cm) 

W 

(g) 

K N SL 

(cm) 

W 

(g) 

K N SL 

(cm) 

W 

(g) 

K 

4.5 – 12.4 3 11.8 39.63 2.41 2 11.9 28.25 1.68 5 11.9 33.94 2.01 

12.5 – 20.4 342 16.4 88.45 2.01 155 16.7 88.37 1.90 497 16.6 88.41 1.96 

20.5 – 29.4 44 22.3 230.25 2.08 5 21.2 177.47 1.86 49 21.8 203.86 1.97 

TOTAL 389    162    551    
KEY: N = Number; SL = Average Standard length (cm); W = Average Weight (g); K = Condition factor 

 

 

 
 
Fig. 3: Monthly condition factor (K) by sex of Mugil cephalus from the Lagos Lagoon (February 2004 – January 2006) 

 

 

 

       
Fig. 4: Relationship between condition factor for male and female M. cephalus with salinity of the Lagos Lagoon 

(February 2004 – January 2006) 
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DISCUSSION 

The grey mullet, M. cephalus was caught 

throughout the year in the Lagos Lagoon during this 

investigation and this agreed with the work of 

McDonough and Wenner (2003).  Fagade and 

Olaniyan (1974) however reported the species in dry 

season (December to May). 

The Log standard length – Log total weight 

relationship of the grey mullet from the Lagos 

Lagoon showed a positive allometric growth for all 

sexes and immature specimens.  This is indicative 

that as the fish elongates horizontally, there is a 

corresponding increase in weight.  The regression 

coefficient b ranged between 3.21 and 3.60, which 

was closely linked to the range of 2.54 – 3.58 

recorded on ‘fishbase’. The report in the present 

study used standard length and fish size of 1.7 – 29.5 

cm, while the report on ‘fishbase’ consisted of total 

length, standard length and fork length. There existed 

a high correlation between the size and weight of fish 

in the present finding.  The fish growth could be 

described by the relationship: Total weight (g) = -

2.3995(standard length)
3.5717

 (r = 0.9779).  

McDonough and Wenner (2003) reported that 

juvenile growth after recruitment into the estuary can 

be described by the relationship: Total length (mm) = 

0.341(Age)
1.04

 (r
2
 = 0.741, P = 0.001). Ching (1977) 

found that the early life increase in weight of small 

grey mullet, Lisa malinoptera is slow in relation to 

length, but having attained a length of about 40mm, 

the weight gain is rapid. Growth after the 80mm 

mark occurs more by increase in weights than 

increase in length, probably after maturity is reached. 

McDonough and Wenner (2003) reported that the 

greatest increase in growth for M. cephalus juveniles 

came after a mean size of 40 mm (4.0 cm) was 

reached and during the months when mean monthly 

temperatures were higher.  In the present 

investigation, similar observations were made in 

addition that the value of the weight began to exceed 

that of the length at a size of 10.3 cm (103 mm). The 

LWR parameters (a, b) of the fish are affected by a 

series of factors such as season, habitat, gonad 

maturity, sex, diet, stomach fullness, health, 

preservation techniques and annual differences in 

environmental conditions (Bagenal and Tesch, 1978; 

Froese, 2006). Such differences in values b can be 

ascribed to one or a combination of most of the 

factors including differences in the number of 

specimens examined, area/season effects and 

distinctions in the observed length ranges of the 

specimens caught, to which duration of sample 

collection can be added as well (Moutopoulos and 

Stergiou, 2002). 

The K-value was assessed based on size, sex 

and season.  The highest K-values were recorded for 

the small size group in the males (2.41), while the 

least was the small size group in the females (1.68).  

According to Lagler (1978), a fish is said to be in a 

good condition when the K-value is greater that one 

(1).  Although all the groups in this investigation are 

in good condition, yet the highest K-value of the 

small size group is indicative of active growth 

process of this stage. Between the sexes, generally, 

the condition factor during high salinity in dry season 

was higher than during low salinity in wet season. 

This was more remarkable among the female M. 

cephalus. The relatively high condition factors 

recorded in the present study is indicative of a 

productive ecosystem. Major food organisms of the 

species could be more abundant during the dry 

season and thus encourage a more active feeding. 

However, the slight variations in the condition factor 

from dry season to wet season could probably be as a 

result of fluctuations in environmental factors 

particularly, salinity. Freshwater species of food 

items are not probably occurring in the lagoon at dry 

season when salinity is high. The species richness 

affected by seasonality will probably create a 

variation in the fish condition factor. This agreed 

with the report by Bagenal (1978), Braga (1986) and 

Ekanem (2004) that environmental factors play a 

great account for spatial and temporal differences in 

condition factor of fish.  

 

CONCLUSION 

It is implied from the present study that the 

Lagos Lagoon ecosystem is viable to sustain a good 

fishery for the grey mullet, M. cephalus, as recorded 

in the range in sizes from fry to adult. The present 

utilization by the coastal communities needs to be 

improved upon to cater for a maximum sustainable 

yield of the species. Measures such as mesh size 

regulation, and target of adult sizes of the species 

during dry season should be encouraged and adopted 

for artisanal fishers. 
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