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Abstract. Pennahia anea in Tangerang waters have a fork length between 

9.4 and 23 cm, with an average of 18.9 cm and modus 18-18.5 cm. Growth 

type is isometric with correlation R2 = 0.7266 and b = 3.2251. The sex ratio of 
female: male = 1: 0.9. Level and index maturity of gonad are highest in 

February and lowest in March.The length first maturity of donkey croaker at 

15.8 cmFL. The length of the first capture (Lc) by  danish seine net at 16,76 

cmFL and by gill net at 17.60 cmFL. Asymptotic length (L∞) at 23.89 cmFL 
and growth rate (K) = 0.84 per year. Mortality rate; total (Z) = 4.01, natural 

(M) = 1.73/year and by fishing (F) = 2.28/year. Exploitation rate (E) of donkey 

croaker fish is 0.57. CPUE the smallest in July was 0.41 kg/trip/day, the largest 

was in June 9 kg/trip/day, averaging 3.3 kg/trip/day. The fishing season from 
July to January with its peak in November and the famine season occurs in 

February-June with a peak in February. The main fishing gear for catching 

donkey croaker fish in the Tangerang waters is the danish seine net. The 

highest production of donkey croaker fish in June. 

1 Introduction 
Donkey croaker (Pennahia anea) is one of five species in the genus Pennahia, a member of the 

Sciaenidae [1, 2]. Donkey croaker is similar in various locations as other members in the 

Sciaenidae have similar morphological and synonym names [3]. Pennahia anea in the world 

of commerce is called a donkey croaker or greyfin croaker [2]. The name of the croaker is 

because it makes a hoarse noise which comes from the swimming bubble vibrations [4]. 

Donkey croaker was have a habitat in coastal waters on continental shelves with water 

depths reaching 60 m [1]. Donkey croaker is a tropical and subtropical fish with the main 

distribution area in the Indian Ocean in the geographical area of 29°N-10 °S and 48-125°E [1]. 

Donkey croaker live, especially at the bottom of muddy and sandy waters near the coast [4]. 

Donkey croaker can be caught with a variety of fishing gear and is a fish trash/by catch 

[5,6]. Donkey croaker caught with gill nets and bottom longlines [7]. Donkey croaker is often 

predominantly at fish landings originating from muddy coastal fishing areas. In Muara 

Gembong (Bekasi-West Java) as a center for land-based fishing catches from the surrounding 

coastal waters, donkey croaker fish dominates the composition of landed fish [8] . In Florida 

donkey croaker fish are mostly caught in recreational and commercial fishing [4]. The ease of 

being caught with various fishing gear causes donkey croakers to be classified as vulnerable to 
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exploitation, even in India [9] and in the northern South China Sea [6] conditions are 

overexploited and over capacity. 

Donkey croaker are one of the demersal fish that have economic value [2, 3, 5, 10, 11, 12, 

13]. Its production since 1997 has fluctuated, towards 2015 it has increased by 27.5% with a 

weight of 6.081 metric tons [14]. Donkey croakers are marketed in fresh and salty form [1]. In 

Asia donkey croaker (Sciaenidae) is one of the favorite seafood ingredients in cooking, because 

of its soft and nutrient-rich taste [15]. 

Tangerang Sea waters cover 10% of the total area of the Sea of Banten province with an 

area of 377.40 km2 [16]. The waters of the Tangerang Sea are shallow coastal waters that are 

influenced by the west monsoon winds in December-February and the east monsoon in June-

August. 

In the Tangerang sea area there are 9,955 fishermen (37.2% of the total Banten fishermen) 

who do fishing. The number of fishing gear operating in the Tangerang sea area covered 

46.27% of the fishing units in the northern coast of Banten. The types of fishing gear that were 

dominant included in the small scale fishery category, among others danish seine nets and gill 

nets  [17]. Tangerang sea area fish production has contributed 33% of the total sea fishing in 

Banten [16]. 

2 Materials and Method 

2.1 Sampling and Data Collection 

Data was collected in March-October 2016 at Suryabahari landing site - Tangerang. The fork 

length, weight and abundance index data were obtained by means of daily measurements by 

enumerators taken randomly from the population of fish landing units. Data on sex and gonad 

maturity were obtained from observations of fish taken proportionally. Production data and 

catch season index were obtained from Suryabahari landing site-Tangerang. Data on fishing 

gear and catching area were obtained through observation on fishing trips and interviews with 

fishermen and business groups with fishermen. 

2.2 Analysis Samples and Data 

Sample analysis included species identification, sex and maturity of the gonads which was 

carried out macroscopically. Gonadal maturity is divided into 5 levels [2] namely: Level I 

(immature), small translucent gonads resembling threads; Level II (developing), enlarged 

gonads appear orange and strong to touch; Level III (maturing), vascular gonads and strong to 

feel and oocyte visible; Level IV (ripe), vascular gonad, strong to be touched, oocytes are 

yellow and begin to separate in the form of granules. Level V (spent), the gonads small and 

more opague than immature. 

Data analysis is intended to find out values; CPUE, season index, growth parameters and 

mortality rate. The abundance index/Catch per Unit effort (CPUE) is elaborated from the 

equation;  

                                                        CPUE = Cw /T                                                        (1) 

where CPUE = Catch per Unit Effort, Cw = Weight of catch, T = Trip catch. 
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t = number of years.  
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Growth parameters (K and L∞) are determined through the Von Bertalanffy equation [18]; 

 

                                               Lt =  L∞(1 − e��(����))                                         (3) 

where Lt = length of fish at age to-t (cm), L∞  = fish asymptotic length (cm), K = fish growth 

rate.  

 

Total mortality rate (Z) using the Pauly [19]:  

                                                      Ln N / t = a – Zt                                                (4) 

where N = number of fish at time t, t = time needed to grow a length class and a = catch 

converted to length 

3 Result  

3.1 Length-Weight Structure 

The results of fork length and weight measurement during the study period were obtained 4,409 

donkey croaker fish. The fork-length frequency distribution has a mode in the 18-18.5 cmFL 

length class  (Figure 1). The smallest fork length is 9.4 cmFL, the largest is 23 cmFL with an 

average of 18.9 cmFL. 

 

  

Fig. 1. Distribution of length frequencies of donkey croaker fish in Tangerang waters 

The size of the weight of the donkey croaker fish was an average of 98.7 gr, the smallest, 

44.9 gr, the largest, 188.6 gr. The length-weight relationship of donkey croaker fish 

(Pennahia anea) to show has a value of b = 3.02251 and R2 = 0.7266 (Figure 2) 

 

 
Fig. 2. The length-weight relationship of a donkey croaker fish 
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3.2 Sex Ratio  

The observations of the donkey croaker sex ratio have a female: male = 1: 0.9 listed in Figure 

3. In February the donkey crroaker sex ratio consisted of 59.72% females and 40.28% males. 

In March the sex ratio of donkey croaker fish all had a female: male ratio = 1: 9 or 10%: 90%. 

In May the sex ratio of donkey croaker fish had a female: male ratio = 1: 1.1 or 43.86%: 

56.14%. In September the sex ratio of donkey croaker fish had a female: male ratio = 1: 0.4 or 

72.50%: 27.50%. In October the sex ratio of donkey croaker fish had a female: male ratio = 

1.31or76.47%:23.53%. 

  

 

Fig. 3. The sex ratio of a donkey croaker fish in Tangerang waters 

3.3 Gonad Maturity Level (GML)  

The results of observations of the level of gonad maturity (GML) of donkey croaker fish are 

listed in Figure 4. The level of gonads maturity of donkey croaker in February,  female 

consisted of 2.33% in the form of GML II and 97.67% in the form of GML III,   the males 

consisted of 55.17% in the form GML II and 44.83% in the form of GML IV. The level of 

gonads maturity of donkey croaker in March, females has a composition; TKG II 50% and 

GML III 50% and males have the composition of GML I 10.53%, GML II 57.89%, and GML 

III 31.58%. In May the gonads maturity level of the donkey fish, female has a composition; 

GML I 4%, GML II 32 50% and GML III 64% and males have the composition of GML I 

21.88% and GML II 78.13%. The gonads maturity of the donkey croaker in May declined 

compared to observations in March. In September the level of gonads maturity of donkey 

croaker, female has composition; GML I 34.48%, GML II 29.31% and GML III 36.21% and 

males had the composition of GML I 45.5% and GML II 54.55%. In October the level of 

gonads maturitys of donkey croaker female has composition; GML I 1.54%, GML II 7.69% 

and GML III 80.77% and males have the composition of GML I 12.5%, GML II 62.5% and 

GML III 25%. 
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Fig. 4. The gonad maturity level of donkey croaker fish in Tangerang waters 

3.4 Gonad Maturity Index (GMI)  

The results of observations and calculations of the gonad maturity index of donkey croaker fish 

are listed in Figure 5. In March the gonad maturity index of female donkey croaker the smallest 

was 0.8, the largest was 2.09 and the average was 1.45, the male donkey croaker fish had the 

smallest GMI 0 , 33, the biggest is 2.09 and the average is 0.73. In May the gonad maturity 

index of female donkey croaker the smallest was 0.56, the largest was 5.37 and the average 

was 1.76, the male donkey croaker fish had the smallest GMI of 0.12, the largest of 0.99 and 

an average of 0.41. In September the gonad maturity index of female donkey croaker the 

smallest was 0.24, the largest was 10.51 and the average was 1.94, the male donkey croaker 

fish had the smallest GMI of 0.10, the largest of 1.01 and an average of 0.52. In October, the 

gonad maturity index of female donkey croaker the samllest was 0.89, the largest was 8.23 and 

the average was 3.94, the male donkey croaker fish had the smallest GMI 0.70, the largest was 

8.43 and the average was 1.79. 
 

  

Fig. 5. The gonad maturity index for donkey croaker in Tangerang waters 

3.5 First Length Capture (Lc) and First Length Matured Gonad (Lm)   

Donkey croaker fish observed at the Suryabahari landing site were found to have  the first 

length capture are 16.76 cmFL by danish seine net (Figure 6a) and first capture by gill net are 

17.60 cmFL (Figure 6b). The size of the first gonads maturity of donkey croaker fish occurs at 

a length of 15.8 cmFL. 
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Fig. 6. The length first capture for donkey croaker fish; a) danish seine net and b) gill net in Tangerang 

waters 

3.6 Growth Rate 

Data of the length frequency of the donkey croaker fish in the Tangerang waters obtained 

different mode values according to the month of observation. Growth rates are obtained by 

tracking shift mode in time sequence. The lines that go through the most modes will describe 

the pattern of growth. By using the ELEFAN program an asymptotic length (L∞) of 23.89 

cmFL and growth rate (K) = 0.84 per year. The frequency distribution of fork length and growth 

curve for donkey croaker fish is presented in Figure 7. 

 

  

Fig. 7. The fork length distribution and growth line of donkey croaker fish in Tangerang waters 

3.7, Mortality and Exploitation Rate  

The total mortality rate (Z) is estimated from the catch line curve that has been linearized using 

the growth parameters K and L∞. By using the ELEFAN program a graph of Z = 4.01 is 

obtained as a slope as listed in Figure 8. Natural mortality (M) calculated by the Pauly formula 

(1983) obtained a value of 1.73 / year. Therefore the fishing mortality (F) is 2.28 / year. The 

exploitation rate (E) of donkey croaker fish is 0.57 
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Fig. 8. Catch curve of donkey croaker based on fork length converted into relative age 

3.8, Abundance Index  

Extrapolation results from danish seine net catch data recorded by enumerators at the 

Suryabahari fish landing site obtained abundance index (Catch Per Unit Effort/ CPUE) of 

donkey croaker fish as shown in Figure 9. The smallest CPUE occurred in July 0.41 kg/trip/day, 

the largest occurred in the month June 9 kg/trip /day, an average of 3.3 kg/ trip/day. 

  

Fig. 9. Catch per unit effort (CPUE) of donkey croakear (Pennahia anea) in Tangerang waters 

3.9 Fishing Season 

Extrapolation results from production data in Suryabahari landing site obtained an index 

fishing season of donkey croaker in Figure 10. The fishing season of donkey croaker Tangerang 

waters occurred from April-November with a peak in June and a famine season in December-

March with a peak at January. 
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Fig. 10. Fishing season of donkey croaker fish in the Tangerang  waters. 

3.10 Fishing Gears and Fishing Grounds  

The main fishing gear for catching donkey croaker fish in the Tangerang waters is the danish 

seine  net and others gear similar. Other tools that can catch donkey croaker  fish are gillnet . 

The main fishing ground of the donkey croaker fish is the same as the fishing ground  of the 

Danish seine and gillnet, which is to the south of Lancang Island and the area between Damar 

island and Karawang cape. 

3.11 Production 

Based on data from Suryabahari landing site, records of monthly donkey croaker fish 

production are listed in Figure 11. The monthly donkey croaker production, the smallest 

occurred in January 1,877 kg, the largest in June was 4,752 kg and the monthly average was 

3,647kg. 

 

Fig. 11. Monthly production of donkey croaker fish in Suryabahari landing site 

4. DISCUSSION 
In this study analyzing the length-weight relationship because is a vital factor in the study of 

biology and fish stocks [20]. The length-weight relationship of donkey croaker fish in 

Tangerang waters shows isometric growth. Isometric growth types are also found in donkey 

croaker fish in Oman waters [21]. 

The average fork length of donkey croaker fish in Tangerang waters is 18.9 cmFL greater 

than in Andhra Pradesh waters by 18.34 cmFL [12]. This size is still greater than the minimum 

size that is permitted to be caught commercially at 13 cmTL [22]. 

 The sex ratio of donkey croaker fish in this study was females  higher than males (1: 0.9). 

The phenomenon of females greater than males was found earlier  with a ratio of 1.06 : 1 in the 

same waters [23]. The same phenomenon was found in studies in Andhra Pradesh waters-India 

with a ratio of 1.14: 1 [12] and in the China Sea with a ratio of 1.2: 1 [2]. 

Donkey croaker fish in Tangerang waters have a high percentage of mature gonads and a 

high gonad maturity index in February followed by a decrease both in the following month 

(March) and in the following month an increase in mature gonad and gonad maturity index up 

to October, so it can be expected that the peak spawning of donkey croaker fish occur in 

February-March. This happened related to the temperature rise in the waters of Tangerang 

waters from the previous season. The same spawning season was found in the waters of Andhra 

Pradesh-India [12]. Different spawning seasons are found in the South China Sea in May-June 
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[2]. Even so donkey croaker in other months still do spawning in accordance with the statement 

[24] that donkey croaker fish spawn throughout the year (multispawner) 

The first length of the gonads maturity (Lm) of the donkey croaker in Tangerang waters 

has a value = 15.8 cmFL which is not much different from Lm = 14.3 cmSL of the donkey 

croaker found in the northern part of the South China Sea [2]. The first length catch (Lc) of the 

donkey croaker fish by danish seine net has a value = 16.76 cmFL and a Lc of gillnet = 17.60. 

Lc of trawl at Palk bay are 9.7 cm [25]. Based on the value of the first length catch and the first 

length gonad maturity, catching with danish seine and gillnet for donkey croaker belong to the 

catch-worth category. 

The growth rate of donkey croaker fish in Tangerang waters has a value of K = 0.84 faster 

than in Andhra Pradesh with a value of K = 0.7/year [12]. Conversely the infinity length (L∞)  

= 23, 89 cmFL reached is shorter than that found in Andhra Pradesh-India with a value of L∞ 

= 33 cmFL [12] and in Malaysia L∞ = 34.8 cm [26]. Donkey croaker in Tangerang waters with 

natural mortality rate (M) = 1.73/year and fishing mortality rate (F) = 2.28/year, respectively 

higher and lower than in Andhra Pradesh-India waters with M = 1.35/year and F = 2.88 [12]. 

The phenomenon of growth rate and natural mortality rate is high with the attainment of low 

infinity length, this can occur because the Tangerang waters are high productivity but at the 

same time polluted. Exploitation rate (E) = 0.57 Optimum is still lower compared to India with 

E = 0.68 [12].  

The catch per unit effort (CPUE) of donkey croaker fish by danish seine net in Tangerang 

waters varies monthly with an average of 3.3 kg/ trip/day similar to catch rate an average of 

0.55 kg/hour/ haul showing higher than in Andhra Pradesh 0.07-0.1 kg /hour/haul [12]. The 

difference in CPUE/catch rate is influenced by the environment, location and time [27]. 

The main fishing gear for donkey croaker fish in Tangerang waters is the danish seine net. 

Danish seine net resembles a trawl with the main goal of catching demersal fish[1]. Research 

in Indian waters found donkey croaker fish dominated the catch of the trawl [5, 28].  

The fishing season for donkey croaker fish in the Tangerang waters from April to October 

differs from those in Cilacap waters which occurred in January-March [29]. Peak fish landing 

is different from the waters of Andhra Pradesh-India which occurred in January and September 

[2]. Differences in fishing season and peak landing of different fish between locations due to 

differences in seasons between locations. Catches fluctuate according to season [30]. Seasonal 

changes affect fish catches [9] Zacharia, et al., 2016). 

5 Conclusions  
The average size of donkey croaker fish landed from Tangerang waters is still larger than the 

minimum size allowed to be caught. Sex ratio of donkey croaker fish have a greater female 

than males. Peak spawning for donkey croaker fish occur in February-March. Donkey croaker 

in Tangerang waters has a high natural mortality and growth rate with a low infinity length. 

The exploitation rate towards moderate conditions with category high catch rate. Danish seine  

nets and gill nets fishing results in landing  a  donkey croaker fish with decent size. The fishing 

season lasts from April to September and peaks in June. 
The data in this manuscript was collected in the context of a research activity titled "Stock Study of 

Fish Resources and Special Environments of the Jakarta Bay" held by the Marine Fisheries Research 
Institute in Fiscal Year 2016. Along with the completion of the preparation of this scientific paper the 

authors would like to thank their fellow employees Marine Fisheries Research Center and Suryabahari-

Tangerang Fish Auction Place employees who have assisted in collecting data in this study. 
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