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Abstract. Setyohadi D, Rahman MA, Harlyan LI, Rihmi MK. 2024. Species identification and population dynamics of cuttlefish Sepia 
spp. (Mollusca: Cephalopoda) landed at Brondong Fishing Port, Lamongan, East Java, Indonesia. Biodiversitas 25: 1359-1367. 

Cuttlefish (Sepia spp.) is one of Indonesia’s fisheries resources with high economic value. It is often caught in the northern Java waters, 
including Lamongan. As it is high value, cuttlefish resources should be managed to ensure sustainability. However, information on its 
biology and population dynamics is limited as the basis of fisheries management. This research aimed to identify species of cuttlefish 
and to estimate its biological aspects and population dynamics. Samples were randomly collected at Brondong Fishing Port from July to 
September 2022. The result indicated that there were two species of cuttlefish, Sepia aculeata (needle cuttlefish) and Sepia pharaonis 
(pharaoh cuttlefish), with a proportion of 57.1 and 42.9%, respectively. In addition, S. pharaonis was bigger and heavier than S. 
aculeata. The mean mantle length = 10.5 cm and weight = 166.6 g for S. aculeata, while S. pharaonis has mean mantle length = 11.4 cm 

and weight = 208.1 g, and both species have negative allometric growth patterns. Moreover, the asymptotic mantle length (L∞) = 24.6 

cm and 22.7 cm, growth rate (K) = 0.68 year-1 and 0.78 year-1, total mortality rate (Z) = 1.96 year-1 and 4.61 year-1, natural mortality rate 
(M) = 0.97 year-1 and 1.64 year-1, fishing mortality (F) = 0.99 year-1 and 2.97 year-1, and exploitation rate (E) = 0.51 year-1 and 0.65 
year-1 for S. aculeta and S. pharaonis respectively. This finding might contribute to managing cuttlefish fishery in the north Java waters, 

especially in East Java. 
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INTRODUCTION 

Cephalopods are a class of marine mollusks including 
squid, octopus, and cuttlefish. Globally, the export value of 

cephalopods was around USD 10.2 billion, equivalent to 

6.8% of the total value of exports for aquatic products in 

2020, increasing over time (FAO 2022). In Indonesia, 

cuttlefish (Sepia spp.) is one of the high value fisheries 

resources. Statistics data export for Indonesian fishery 

products 2017-2021 recorded this type of cephalopod, 

together with squid and octopus, increased 9.6% and 

13.24%t per year by volume and value, respectively. In 

2021, this group of mollusks was the fourth export 

commodity by volume (174.7 tons), equivalent to 6.24% of 

global cephalopod products, and the third by value (USD 
618.9 million) (KKP 2022). This high economic value 

might lead to an increase in catch by fishermen and 

threaten the sustainability of cuttlefish in the wild, in 

addition to the poor management strategy for this fishery. 

Recently global cuttlefish products are mainly served by 

fishing activities (FAO 2022). Breeding and cultivating this 

species is challenging as the process is extremely sensitive 

to ammonia nitrogen pollution stress (Chen et al. 2022). 

Cephalopods have an ecosystem role in the marine 

environment as predators of small fish, shrimp, worms, and 

prey for several types of fish, seabirds, and marine 

mammals (Hastie et al. 2009). Cephalopods inhabit the 
continental shelf and upper slope to a maximum depth of 

around 600 m and bottom dwellers in a variety of 

environments, including rocky, sandy, and muddy bottoms 

to seagrass, seaweed, and coral reefs (Carpenter and Niem 

1998). Living cephalopods comprise nautilus, squid, 

octopus, and cuttlefish (Oluboba et al. 2021). The nautilus 

is the only cephalopod with a fully developed external 

shell, while squid and cuttlefish have internal shells (King 

2007). 

In Indonesia, no cuttlefish fishery is reported (Pratasik 

et al. 2016), as cuttlefish was often traded and recorded as 

squid data in the fisheries statistical report. The cuttlefish 
data as a separate species was finally available on the 

Indonesian fisheries statistical database (statistik.kkp.go.id) 

in 2020, producing 17,596 tons (around 8% of squid and 

cuttlefish production in Indonesia). In addition, the 

management of squid (including cuttlefish) in Indonesia 

was limited to information on squid production estimation, 

total allowable catch, and exploitation rate. The National 

Committee on Fish Stock Assessment conducted this 

harvest control rule, known as Komisi Nasional Pengkajian 

Sumber Daya Ikan (KOMNAS KAJISKAN), officially 

documented in the ministerial decree by the Indonesian 
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government. The latest decree, number 19/2022, stated that 

out of 11 Fisheries Management Areas (FMA) in 

Indonesia, the exploitation rate of squid in three FMAs was 

over-exploited (FMA 573, 713, 718), one FMA in 

moderate status (FMA 571), and the rest FMAs were fully 

exploited. Yet, neither size limit regulation nor a document 

of the fisheries management plan is available for this 

valuable resource. 

The fisheries resources should be used and exploited 

sustainably to prevent its extinction. Information on a 
species' biology and population dynamics is important to 

provide basic information for management purposes 

(Soomro et al. 2015; Kavitha et al. 2022). For instance, 

data on length and weight was useful, easy to collect, and 

provided data for various analyses. The data could be 

analyzed using the biostatistical approach in fisheries 

biology, length-weight relationship, to estimate fish's 

general well-being (allometric or isometric). When 

combined with age data, the data can also provide 

information on life span, mortality, growth, reproduction, 

and maturity (Kumar et al. 2014; Getso et al. 2017).  
Management of fishery resources requires information 

on targeted species' biology and population dynamics. 

Studies on the species identification, biology, and 

population dynamics of cuttlefish in Indonesian waters are 

limited (Pratasik et al. 2015) compared to squid. This 

research aimed to identify species of cuttlefish and to 

estimate its biological aspects and population dynamics. 

The outcome is expected to provide basic information on 

cuttlefish in the North Java Sea (FMA 712), East Java part, 

as one of the data for fisheries managers to manage 

cuttlefish fishery sustainably and measurably. 

MATERIALS AND METHODS 

Study area 

This study was conducted at Brondong Fishing Port 

(6°52'05.2"S, 112°17'19.5"E), Lamongan, East Java, Indonesia  

(Figure 1). Fishermen in Brondong Fishing Port mainly 

operated their fishing gear at FMA 712. According to 

ministerial decree of marine affairs and fisheries 187/2023, 

Brondong port is the largest port, type B, in East Java 

which has a role in supporting the implementation of 

Indonesian measurable fisheries policy in zone 6 (WPP 

712). This port has roles as a center for data collection, 

training, control and monitoring, where data collection is 

important for tracking the number of fish caught, and 

ensuring its compliance with predetermined quotas 
(Nurlaela 2023). Currently, the catch data were collected 

by officers using a fishing logbook, as regulated in 

PERMEN KP 48/2014 (Yuwandana et al. 2022). The 

cuttlefish in Brondong Fishing Port was landed as a 

bycatch of "cantrang" fishing gear, a type of seine net 

operated by fishermen in this port (Figure 2). Based on the 

fishing trip, there were two types of cantrang operated in 

Brondong Fishing Port: daily operated cantrang (one-day 

fishing operation) and weekly operated cantrang (10-20 

days of fishing operation). 

 

 
Figure 2. Cantrang (KKP 2021) 

 

 
 

Figure 1. Location of Brondong Fishing Port in Lamongan, East Java, Indonesia  
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Data collection 

The data collection was conducted from August to 

October 2022. Therefore, 1,412 cuttlefish were collected to 

identify their species and measure their weight (g) and mantle 

length (cm). Cuttlefish were initially distinguished by their 

distinct visual appearance. Five samples of each visually 

different cuttlefish were identified by examining some 

morphological characteristics, such as mantle shape, mantle 

color, mantle pattern, mantle size, tentacular cubs, number 

of suckers, spines, hectocotylus arm, and anterior striae 
(Carpenter and Niem 1998). The characteristics were also 

scored to identify the kinship of cuttlefish species. In 

addition, all samples were individually measured in their 

body Weight (W) and Dorsal Mantle Length (DML) to the 

nearest 0.1 g and 0.1 cm, respectively. See Figure 3 for the 

measurements and cuttlefish features. 

Data analysis 

Kinship of cuttlefish species 

Kinship analysis was conducted to examine the similarity 

of species based on their morphological characteristics. The 

scored characteristics were analyzed using hierarchical cluster 
analysis in SPSS software, and a dendrogram was produced. 

The data consisted of estimated cuttlefish found at 

Brondong Fishing Port and other species found in 

Indonesian waters.  

Length-weight Relationship (LWR) 

The length-weight relationship was calculated using the 

power function: 

 ………………......…………………… (1) 

 

The constants a and b were used to estimate the formula 

was transformed into a regression model: 

 

  ………...………………… (2) 

Where: W is cuttlefish weight (g) and DML is 

cuttlefish's Dorsal Mantel Length (cm). The constants a and 

b are the intercept and slope of the linear regression model, 

respectively. The b value indicated the growth pattern of 

cuttlefish. The value of b was verified using the student's t-

test to determine the growth pattern of cuttlefish, whether 

isometric (b = 3) or allometric (b ≠ 3; negative allometric b 

<3, and positive allometric b >3) growth. 

Growth parameters 

Asymptotic length (L∞) and growth rate coefficient (K) 
of cuttlefish were obtained using FISAT II (FAO- 

ICLARM Stock Assessment Tools) software - ELEFAN I 

(Electric Length Frequency Analysis). The parameters 

were estimated based on the Von Bertalanffy growth 

model: 

 

Lt = L∞(1-e-K(t-t
0

))  …………………..……………… (3) 

 

Where: Lt is the mantle length of cuttlefish at age t, and 

t0 is the theoretical age at zero length. The total mortality 

(Z) was estimated using the length-converted catch curve. 
The natural mortality (M) was calculated using Pauly's 

(1980) formula: 

 

Log M = -0.0066 - 0.279 Log L + 0.6543 Log K + 

0.4634 Log T  ….................…………....……………… (4) 

 

Where: T is the temperature of seawater (°C); in 

addition, the exploitation rate (E) was determined from the 

calculation of fishing mortality (F) divided by Z. 

Furthermore, the estimation of relative Yield/Recruit 

(Y’/R) used Beverton and Holt (1966) model. Several 

values of E and Lc/L∞ were used to generate a yield 

isopleth diagram. 

 

 
 
Figure 3. Measurements and features of cuttlefish (Carpenter and Niem 1998) 
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RESULTS AND DISCUSSION 

Identification of cuttlefish 

Based on the morphological characteristics, there were 

two species of cuttlefish found at the Brondong Fishing 

Port: Sepia aculeata (needle cuttlefish) and Sepia 

pharaonis (pharaoh cuttlefish), locally known as bekutak 

jawa and bekutak tiger, respectively. Sepia aculeata 

(Figure 4.A) has a broad oval mantle shape (long and oval) 

with a pale brownish color and a white spot pattern on its 

mantle. It has a long tentacular club with 10-12 suckers on 
it (Figure 4.B). This species also has a spine at the 

cuttlebone's posterior end (lower end) and the cuttlebone's 

anterior striae inverted U-shape (Figure 4.C). Another 

cuttlefish species identified was Sepia pharaonis (Figure 

5.A). It has an oval mantle shape with a pale brownish 

color and has a transverse stripe pattern along the mantle, 

and has a long tentacular club with eight suckers (figure 

5.B). The spine is also present at the cuttlebone's lower 

end, and the cuttlebone's ventral view indicates the inverted 

U-shape of the anterior striae (Figure 5.C). 

Fisheries statistical data from Brondong Fishing Port in 
2021 stated that 35 species were landed from cantrang 

operation with a total catch of 54,823 tons. The largest 

catch was bigeye fish (Priacanthus spp.) (22.7%), while 

squid (including cuttlefish) was the sixth largest cantang's 

catch (7.1%). Cuttlefish production at Brondong Fishing 

Port has always been recorded as squid data, despite the 

Indonesian fisheries statistical database splitting cuttlefish 

into separate species data since 2020. In addition, from 

1,412 samples (around 250 kg), the catch composition of 

cuttlefish species indicated that S. aculeata was harvested 

more than S. pharaonis, with percentages of 57.1 and 
42.9%, respectively. 

Moreover, there was one species that local fishermen 

named sotong, an Indonesian cuttlefish. However, based on 

the morphological characteristics, the species was 

suggested as Sepioteuthis lessoniana. This species is 

recognized as one squid species rather than a cuttlefish. 

Despite having some superficial resemblance to cuttlefish, 

the loliginid genus (Sepioteuthis) may be identified and 

separated from cuttlefish due to the existence of a gladius 

in the dorsal mantle rather than a cuttlebone (Carpenter and 

Niem 1998; Riad 2020). 

 

 

 
 

Figure 4. Sepia aculeata. A. whole animal dorsal view; B. tentacular club; C. cuttle bone ventral view 
 
 

 
 
Figure 5. Sepia pharaonis. A. whole animal dorsal view; B. tentacular club; C. cuttle bone ventral view 

A B C 

A B C 
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The kinship analysis indicated that S. aculeata and S. 

pharaonis have different morphological characteristics, as 

the distance of these species was quite far (Figure 6). The 

percentage of differences in morphological characters was 

56% and the percentage of similarities was 44%. Sepia 

aculeata exposed has a close kinship with S. inermis; both 

species have close appearances in some characteristics such 

as mantle pattern, number of suckers, and the presence of 

hectocotylus arm. The closest cuttlefish species to S. 

pharaonis was S. recurvirostra. Meanwhile, Sepioteuthis 
lessoniana has no morphological characteristics or 

similarity with other cuttlefish species. It confirmed that 

this species is not a cuttlefish species, as described in the 

previous paragraph. 

Population dynamics 

The biological aspects and population dynamics 

analysis of S. aculeata and S. pharaonis were conducted 

for 858 and 554 samples, respectively. In general, samples 

consist of various sizes and a wide range of dorsal mantle 

length and weight, with S. pharaonis being bigger and 

heavier than S. aculeata (Table 1). Both species were 
observed have highest average of DML and weight in 

October. 

Length-Weight relationship 

The length-weight equation for S. aculeata was 

estimated as W = 0.29*DML2.62, while for S. pharaonis 

was W = 0.25*DML2.67. The value of the b coefficient in 

each as well as pooled month for both species were 

significantly different from the isometric value (3) (p 

<0.05) (Table 2). The slope b value denoted a negative 

allometric growth (b <3), indicating a slower weight 

increase rate than in dorsal mantle length. 

 
 
Figure 6. Dendrogram of kinship among species 
 
 

Table 2. Dorsal Mantle Length-Weight relationship (W = 
a*DMLb) of S. aculeata and S. pharaonis 
 

Species Variable 
Month 

August September October All 

S. aculeata a 0.8 0.32 0.34 0.29 

 b 2.1* 2.58* 2.56* 2.62* 

 R2 0.7 0.96 0.95 0.96 

S.pharaonis a 1.1 0.29 0.26 0.25 

 b 2.0* 2.60* 2.67* 2.67* 

 R2 0.69 0.92 0.97 0.94 

Note: * significant (p<0.05) means b≠3 (allometric) 

 
 
Table 1. Descriptive data for Sepia aculeata and Sepia pharaonis during the study 
 

Species Size Parameter 

Month 

August 

(n = 145) 

September 

(n = 463) 

October 

(n = 250) 

All 

(n = 858) 

S. aculeata Dorsal Mantle Length 
(cm) 

Minimum 6.1 6.4 6.6 6.1 
Maximum 11 25.3 23.8 25.3 
Std.Dev. 0.84 2.75 3.65 3.07 
Average±S.E 8.4±0.07 10.4±0.13 11.9±0.23 10.5±0.11 

 Weight (g) Minimum 35.9 36.4 37.7 35.9 
Maximum 115.4 1516.2 1088.5 1516.2 
Std.Dev. 17 151.2 213.1 169.8 

Average±S.E 70.4±1.41 156.3±7.03 241.6±13.5 166.6±5.8 
       

   Month 
   August 

(n = 148) 
September 

(n = 228) 
October 

(n = 178) 
All 

(n = 554) 
S. pharaonis Dorsal Mantle Length 

(cm) 
Minimum 5.6 6.7 7.8 5.6 
Maximum 11.5 28.6 24.5 28.6 
Std.Dev. 0.95 3.2 4.2 3.4 
Average±S.E 9.3±0.08 11.3±0.22 13.3±0.32 11.4±0.15 

 Weight (g) Minimum 32.8 45.6 37.7 32.8 
Maximum 160.4 1813.3 1088.5 1813.3 
Std.Dev. 22.45 232.1 213.1 226.4 
Average±S.E 90.9±1.85 203.4±15.37 241.6±15.97 208.1±9.62 
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Growth, mortality, and recruitment rate 

The asymptotic length (L∞) and annual growth 

coefficient (K) of S. aculeata were estimated at 24.6 cm 

and 0.68 year-1, respectively, with the Rn value at the 

ELEFAN program being 0.554 (Figure 7.A). The 

theoretical age at zero length (t0) was estimated at -0.17 

year-1. Hence, the von Bertalanffy growth formula was Lt = 

24.6 (1-e-0.68(t-(-0.17))). In addition, the total mortality rate 

(Z), natural mortality (M), fishing mortality (F), and 

Exploitation rate (E) were 1.96, 0.97, 0.99, and 0.51, 
respectively (Figure 7.B).  

Meanwhile, for S. pharaonis, the asymptotic length 

(L∞) and annual growth coefficient (K) were estimated at 

22.7 cm and 0.78 year-1, respectively, with Rn value at the 

ELEFAN program being 0.47 (Figure 8.A). The theoretical 

age at zero length (t0) was estimated at -0.17 year-1. Hence, 

the von Bertalanffy growth formula was Lt = 22.7 (1-e-0.78(t-

(-0.17))). The total mortality rate (Z), natural mortality (M), 

fishing mortality (F), and Exploitation rate (E) were 4.61, 

1.64, 2.97, and 0.65, respectively (Figure 8.B). 

The optimum exploitation rate (Eopt) and maximum 

exploitation rate (Emax) based on the selection ogive method 

were 0.51 and 0.62, respectively, for S. aculeata (Figure 

9.A). Meanwhile, for S. pharaonis, Eopt was estimated to be 

0.65, and the Emax was 0.76 (Figure 9.B). For both species 

of cuttlefish, at Emax, the percentage of biomass at the time 
of recruitment was reduced to approximately less than 38% 

of the initial biomass. The yield isopleth diagram revealed 

potential yield at E of 0.51 and Lc/L∞ of 0.39 for S. 

aculeata (Figure 10.A), while for S. pharaonis at E of 0.65 

and Lc/L∞ of 0.46 (Figure 10.B). 

 

 
 

A B 
Figure 7. Growth curve (A) and Z estimation (B) for S. aculeata 
 

 
 

A B 
Figure 8. Growth curve (A) and Z estimation (B) for S. pharaonis 

 

  
A B 

Figure 9. Relative yield per recruit and relative biomass per recruit for S. pharaonis (A) and S. pharaonis (B) 
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A B 

 
Figure 10. Yield isopleth diagram of S. pharaonis (A) and S. pharaonis (B) 
 

 

Table 3. Population parameters of Sepia aculeata and Sepia pharaonis from different locations 
 

Location 

 
Sex L∞ (cm) K Z M F Authors 

Kakinada, India* Pooled 22.5 0.92 4.56 2.22 2.34 Abussamad et al. (2004) 
Mumbai, India* Pooled 30 0.67 10.56 1.33 9.23 Chakraborty et al. (2013) 
Arabian Sea of Oman** Pooled 46.2 0.52 2.57 1 1.57 Mehanna et al. (2014) 
Lamongan, Indonesia* Pooled 24.6 0.68 1.96 0.97 0.99 This study 
Lamongan, Indonesia** Pooled 22.7 0.78 4.61 1.64 2.97 This study 

Note: *: S. aculeata; **: S. pharaonis 
 
 

 

Discussion 

Species identification in this study was based on the 

visual examination of morphological characteristics. This 

method was simple and promptly provided an initial 

understanding of a species' identity, which would benefit 

fisheries managers to make swift decisions when required. 

However, this method has some limitations, such as 

depending on the expert personnel, some specific 

techniques (Jereb and Roper 2010), the completeness of 

morphological characteristics, and the different 
descriptions of identification keys based on the specific 

guidance book used (Currò et al. 2023). Lupše et al. (2023) 

suggested combining morphological and molecular 

features. This combination would obtain better and more 

precise results to identify genus. 

The presence of S. aculeata and S. pharaonis in 

Brondong, Lamongan, was suggested because the 

fishermen applied demersal fishing gear (cantrang or seine 

nets), and the fishing ground was in the Java Sea, FMA 

712. According to Carpenter and Niem (1998), S. aculeata 

inhabits seabed up to 60 m depth, and in Indonesia, it was 

distributed across the Andaman Sea, Karimata strait, and 
Java Sea. Meanwhile, the distribution of S. pharaonis was 

wider up to around Makassar Strait, Bali Strait, and 

Arafuru Sea. Other studies in Indonesia also reported S. 

pharaonis landed as the dominant cuttlefish catch in 

Muncar, Banyuwangi (Setyohadi et al. 2016) and Arafuru 

Sea (Tirtadanu and Suprapto 2016). In addition, S. aculeata 

and S. pharaonis were also grouped in a similar clade of 

genus Acanthosepion, distributed across northern Japan to 

northern Australia waters, including Indonesia (Lupše et al. 

2023). 

The estimation of the length-weight relationship in this 

study was conducted from unsexed samples, with negative 

allometric growth for both species. Some studies on S. 

aculeata and S. pharaonis mostly used sexed samples also 

revealed a negative allometric or hypoallometric growth 

pattern (Sasikumar et al. 2013; Setyohadi et al. 2016; 

Siddique et al. 2016), which means the growth of dorsal 
mantle length was faster than weight. In addition, other 

species of cuttlefish such as S. inermis (Siddique et al. 

2016), S. prabahari (Kavitha et al. 2022), S. officinalis 

(Razek et al. 2014; Saddikioui et al. 2017; Torres et al. 

2017; Vasconcelos et al. 2018), and S. bertheloti (Guerra-

Marrero et al. 2023) were also showed negative allometric 

patterns. It appears that the general growth pattern for 

cuttlefish was always negative allometric. Despite the 

common b value for almost all species of cuttlefish 

described, the growth pattern might vary in another group 

of species due to biotic and abiotic factors, such as food 

supply, diet, temperature, salinity, and sexual dimorphism 
(Vasconcelos et al. 2018). 

Compared to other studies, the estimation of L∞, K, Z, 

M, and F for S. aculeata and S. pharaonis varied among 

locations, including this study (Table 3). The growth 

parameters (L∞ and K) estimated for S. aculeata in the 

present study are within the range of growth parameters 

reported by earlier researchers i.e., L∞ from 22.5-30 cm and 
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K from 0.47 to 0.92 yr-1. However, the parameters 

estimated for S. pharaonis indicated differences from value 

reported earlier from Oman. The variations were suggested 

due to different factors in each place, such as water 

temperature and pollution (Sabrah et al. 2015). Variations 

in water temperature can affect the growth and 

development of cuttlefish populations (Chung et al. 2020). 

Meanwhile, pollution can increase mortality rates, 

impacting population dynamics by reducing survival rates 

(Torre et al. 2019). In addition, mate choice, a crucial 
factor in determining fitness and population dynamics, is 

also affected by environmental pollution (Candolin and 

Wong 2019). Furthermore, the length at first maturity for S. 

aculeata and S. pharaonis was 9.5 and 12.2 cm, 

respectively (Palomares and Pauly 2023). Based on dorsal 

mantle length frequency distribution, around 51% of S. 

aculeata and 72% of S. pharaonis were harvested below 

their length at maturity. It was indicated that cuttlefish 

fishery faced the growth overfishing state, in which many 

small individuals were harvested before they reached a size 

that maximizes stock biomass (King 2007). 
The total mortality of S. aculeata consisted of almost 

equal natural and fishing mortality rates. Chakraborty et al. 

(2013) stated the equal rate of natural and fishing mortality 

denoted the healthy state of the stock. However, looking 

into more detail on the value, fishing mortality is higher 

than natural mortality. It could be an early warning for 

fishery managers in managing cuttlefish resources. Action 

plans should be formulated and implemented appropriately 

to prevent the cuttlefish resources from declining. In 

addition, the exploitation rate of S. aculeata (0.51) was 

slightly above an optimum state (0.5), which means that the 
fishery status was entering an initial phase of over-

exploitation. Meanwhile, the exploitation rate for S. 

pharaonis was 0.65, also above the optimum state. The 

high values for exploitation rate and fishing mortality 

indicated the high level of exploitation for this fishery, 

which is suggested due to the increased fishing effort in 

harvesting cuttlefish in Lamongan. 

Furthermore, cuttlefish in Lamongan landed as a 

bycatch of seine net, and it was known that recommending 

management strategies for a nontargeted fishery is 

challenging. However, some control methods should be 

introduced to sustain this important and valuable fishery. 
Based on the Brondong Fishing Port's statistical data in 

2021, the number of trips for cantrang increased from 2017 

to 2020. Shifting fishing ground, changing the depth of 

fishing gear operated, and regulating the time (day/night) 

of cantrang operation outside the behavior and habitat of 

cuttlefish are some options that could be tried to minimize 

the negative impact of cantrang on the fishery. In addition, 

recording cuttlefish as separate data and excluding it from 

squid was important to give a picture of the actual 

production data of this species. Some actions could be 

prepared when the data indicated that the cuttlefish fishery 
was deplorable. If the high exploitation pattern continues, 

the cuttlefish population might decline and be threatened. 

Hence, the present study would assist the fisheries 

regulator in formulating an effective management strategy 

for cuttlefish fishery. 
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