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Abstract

The utilization status of crimson snapper stock in the Northern Java Sea (FMA
712) has reached optimum, tending to be over-exploited. This study aims to
evaluate the stock status of crimson snapper (Lutjanus erythropterus) in FMA
712, especially in the northern waters of East Java. This research utilized catch
data from the Brondong fishing port. The stratified random sampling method
was utilized to collect samples at the research site. The findings indicate that
the growth pattern of L. erythropterus exhibits a tendency towards negative
allometry, with fishing mortality (F = 1.55) exceeding natural mortality (M =
0.89). The exploitation rate has reached a status of ‘fully exploited’ (E = 0.6).
The Gonad Maturity Level (GML) of the catch is predominantly composed
of GML I and GML II, suggesting that the majority of the captured fish have
not yet spawned. It relates to the predominance of cantrang and jaring tarik
berkantong, which capture fish of juvenile size. Thus, the Spawning Potential
Ratio (SPR) parameter indicates it is ‘fully exploited’ (SPR = 0.22), i.e., the
utilization rate has exceeded the limit of natural capacity for recruitment.
This SPR value confirms: the utilization rate parameter (E), the fact that catch
sizes tend to get smaller, and the results of previous studies in FMA 712. It is
imperative to regulate the fishing efforts targeting the crimson snapper, as well
as the deployment of cantrang and jaring tarik berkantong, which pose potential
threats to the sustainability of this fishery.
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1. Introduction

Brondong Fishing Port (PPN Brondong) is
part of FMA (WPPNRI) 712, one of the central loca-
tions for landing red snapper in Lamongan Regency,
East Java. East Java Province is a major contributor to
exports, reaching 47% of total exports in 2019 (PDSP-
KP, 2020). According to the annual Production Report
of PPN Brondong, the production of red snapper has
shown fluctuating trends each year, generally tending
to decline. In 2018, red snapper production declined
by 366 tons, followed by a further decrease of 169
tons in 2019 compared to the previous year. Addition-
ally, local fishers have reported issues, specifically a
reduction in the size of red snapper as the fishing areas
extend further (Azkia ez al., 2015). Research conduct-
ed by Rapi ef a/. (2023) in Pinrang Waters and Usman
et al. (2014) in North Cirebon Waters has demonstrat-
ed that the average size of red snapper at first capture
(Lc) is smaller than the length at first maturity size
(Lm).

According to Fry et al. (2009), the length at first
maturity of this fish species is 301 mm. The main fac-
tor contributing to the decline in fish stock is the in-
creasing fishing effort, which results from the growing
number of fleets and fishing gear (Demirel ef al., 2023;
Hilborn et al., 2020; Palomares et al., 2020). The high
fishing pressure leads to overfishing conditions, which
are characterized by specific indicators, including a
decline in catch over time, an expansion of the fish-
ing area, and a reduction in fish catch size (Yan et al/.,
2021; Warren and Steenbergen, 2021; Widodo, 2002).
The stock status of red snapper within fisheries areas
can be assessed utilizing the Length-Based Spawning
Potential Ratio (LB-SPR) approach. The LB-SPR is
an index for assessing the relative reproductive rate in
exploited fish stocks, as suggested previously in some
works (Hommik et al., 2020; Prince et al., 2021; Fisch
and Camp, 2022). The LB-SPR analytical method is
applied to fish length-frequency data in conjunction
with the growth and reproduction parameters of spe-
cies from a specific aquatic environment. Several stud-
ies, including those by Wiadnya ef a/. (2023), Hapsari
et al. (2023), Ayuningtyas et al. (2023), and Herwaty
et al. (2023), employed this method to evaluate the
stock status of particular fish species, demonstrating
its effectiveness in estimating the stocks.

However, more information is required on
the stock status of crimson snapper (L. erythropter-
us) based at Brondong Fishing Port. This research is
important for the red snapper fisheries management
in FMA 712, particularly those based at PPN Bron-
dong. This process facilitates the evaluation of the

JIPK: Scientific Journal of Fisheries and Marine

resource’s stock status by analyzing the Spawning
Potential Ratio (SPR) value. Spawning potential ratio
is very important in managing crimson snapper popu-
lations (Amorim et al., 2020). The information from
the length-based SPR for crimson snapper from the
catch of fishers in the Northern Java Sea on landing in
PPN Brondong is the novelty of this study. Research
on the status stock of crimson snapper in FMA 712,
indicated by LB-SPR based at the PPN Brondong, is
crucial for assessing the sustainability of fish stocks in
the area, especially since PPN Brondong is one of the
main fishing ports with intensive fishing activity. By
estimating SPR, fisheries managers can assess wheth-
er fish populations can still reproduce at optimal levels
or are experiencing excessive fishing pressure. The re-
sults of this study provide a scientific basis for devel-
oping data-driven management policies, such as gear
restrictions, seasonal fishing regulations, or protection
of spawning fish, to ensure the sustainability of fish re-
sources and the livelihoods of fishers in the PPN Bron-
dong area..The findings of this study are anticipated to
inform fisheries management strategies for the Gov-
ernment (Ministry of Marine Affairs and Fisheries),
Local Government, and other relevant stakeholders,
particularly in the implementation of the Snapper and
Grouper Fishery Management Plan (FMP).

Furthermore, it will be an important input in
formulating the crimson snapper harvest strategy in
the Northern Java Waters (FMA 712). The scientif-
ic information generated by this study is expected to
contribute to the scientific development of red snapper
fisheries management.

2. Materials and Methods
2.1 Materials
2.1.1 The equipment

The equipment used are a measuring board,
digital scale, stationery, gloves, and dissecting stuff.
While the tool used is Microsoft Excel, RStudio
(TropFish package), and ArcGIS software.

2.1.2 The materials

The materials used in this study are 2000 sam-
ples of crimson snapper, which were collected to ob-
tain data on the length and weight, and 50 samples
of crimson snapper were utilized to assess the gonad
maturity level.

2.1.3 Ethical approval

This study does not require ethical approval
because it does not use experimental animals.
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2.2 Methods

This research was conducted from August to
November 2024 to collect biological data, located at
Brondong Fishing Port, East Java. Brondong Fishing
Port is one of the key facilities supporting fisheries
management in the northern waters of East Java (Fig-
ure 1). Data collection in the form of fishing gear,
catch composition, and fishing areas was carried out
by field survey. A questionnaire was also used during
the field survey to collect fishing data, including coor-
dinates of fishing areas and catches, through face-to-
face interviews with local fishermen.

the field survey, there were 120 respondents, including
90 cantrang fishers, 10 jaring tarik berkantong fishers,
10 handline fishers, and 10 bottom longline fishers. A
total of 2.000 crimson snapper samples (L. erythrop-
terus) were measured for standard length (SL) and fish
weight. In addition, 50 crimson snapper samples were
used to observe the level of gonad maturity. Data col-
lection of fish samples used a simple random sampling
method, namely taking several samples that represent
each category of fish size (small, medium, and large).
Then, crimson snapper were dissected to observe the
level of gonad maturity morphologically.

§ 007 088

— i

Brondong Fishing Port ™

Figure 1. PPN Brondong is located in Northern East Java Province.

Participatory mapping was used to assist respondents
in providing information on fishing area coordinates.
The total number of each type of fishing gear is as
follows: 507 cantrang, 19 jaring tarik berkantong, 50
handlines, and 13 bottom longlines. The study deter-
mined the sample size of 120 respondents from four
fishing gears, which is referred to in the Handbook of
Fisheries for Socio-economics, FAO (2017). During

2.3 Analysis Data

Several analyses were conducted to estimate
the biological parameters and stock status of crimson
snapper in WPPNRI 712, based on data from PPN
Brondong, as follows:

2.3.1 Fishing gear

Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga



Putri et al. / JIPK, 17(3):656-668

659

This analysis was conducted descriptively by
detailing the fishing gear used to catch the crimson
snapper. Data were gathered from interviews with
fishers, focusing on the types of fishing gear and the
size specifications of each component. Subsequently,
the frequency distribution of the lengths of crimson
snapper caught with each type of fishing gear was
evaluated.

2.3.2 Fishing area

The coordinate data of fishing locations were
obtained from participatory mapping and interviews
with the fishers. The data were tabulated in Microsoft
Excel and then converted into data positions (Degree,
Minute, and Second/D°M’S”). Latitude and longitude
data were transformed into numeric formulas, which
were subsequently processed using ArcGIS 10.8 soft-
ware to create a thematic map depicting the distribu-
tion of red snapper fishing areas based on PPN Bron-
dong.

2.3.3 Length and weight relationship

The relationship between length and weight is
essential in assessing the growth conditions of a spe-
cific species’ population. Growth patterns can differ
among species. The length and weight of the crimson
snapper caught with each type of fishing gear were
measured, and the relationship was then analyzed ac-
cording to Effendie (1979), as follows:

W = weight (grams)
L = length (cm)

the a and b are the regression intercept and coefficient,
respectively. Length—weight relationship regression
constants allow for comparing individuals within a
population as well as between populations (Effend-
ie, 1979): (1) The value b=3 indicates an isometric
growth pattern; the increase in length and the increase
in weight are relatively balanced. (2) The value b#3
indicates an allometric growth pattern, namely: (a)
b>3 indicates a positive allometric growth pattern,
namely, the growth in fish weight is relatively higher
than the growth in length. (b) b<3 indicates a negative
allometric growth pattern, namely that the growth in
length of the fish is higher than the growth in weight.

2.3.4 Gonad maturity level

Observation of gonads was carried out visu-
ally by considering the shape, color, and size of the
ovaries or testes, referring to the characteristics of go-
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nad maturity anatomically. Fish were dissected for sex
observation based on primary sexual characteristics
and Gonad Maturity Level (GML) based on Oktavi-
yani and Kurniawan (2017) as presented in Table 1.

2.3.5 Growth parameters

The analysis of growth parameters using crim-
son snapper length data involves calculating several
essential parameters: the growth coefficient (K), as-
ymptotic length (L), length at first maturity (Lm),
and length at first capture (Lc). Additionally, the mor-
tality rate is categorized into fishing mortality rate (F)
and natural mortality rate (M), leading to the deter-
mination of total mortality (Z) and exploitation rate
(E). Growth patterns were examined using the Von
Bertalanfty model, calculated with the RStudio soft-
ware and the TropFishR program (Sparre and Venema,
1999):

Lt=Loo (1 —e 10 i, (i1)
Where :

Lt = the length of the fish at age t (cm)
t, = the theory at which the fish is 0 years old.

2.3.6 Length based spawning potential ratio (LB-SPR)

The stock status of crimson snapper was eval-
uated using the Spawning Potential Ratio (SPR) meth-
od, an index measuring the relative reproductive rate
of exploited fish stocks. SPR is determined by calcu-
lating the ratio of the number of fish that spawn during
their lifetime and are subsequently caught to the num-
ber of fish that spawn without being caught (Brooks
et al., 2010). The Spawning Potential Ratio was de-
termined using the length-based SPR approach within
the RStudio Packages LB-SPR program. SPR analysis
necessitates growth parameter data, specifically the
M/K, F/M, and Lm/Low ratios, with the following pa-
rameters (Hordyk ef al., 2015):

SPR = SSBf/ (SSBF = 0)...ecorveereeereeeeeeesresere (iii)

The calculation of the LB-SPR method uses
fish length data which is then processed with Trop-
FishR using a simulation model from the R studio
statistical software to obtain biological parameters in
the form of the M/K ratio, asymptotic length (L),
the proportion of 50% of fish that are gonad mature
(L50), and the proportion of 95% of fish that are
gonad mature (L95) (Hordyk er al., 2015). Further-
more, biological parameter data is processed at www.
barefootecologist.com. In equation (4), the potential
spawning ratio is expressed in percent (%), SSBf is
the current spawning stock biomass, while SSBf = 0
is the spawning stock biomass before any fishing. The
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Table 1. Anatomical maturity level of crimson snapper gonads

GML Condition Female Male
The ovaries are approximately 1/3
I Immature the length of the body cavity, clear The testes are 1/3 the length of the body cavity
and reddish in color. The eggs are and are whitish in color.
not visible to the naked eye.
Ovaries are approximately ' the
length of the body cavity, clear/ The testes are /2 the length of the body cavity and
II Development . PR .
transparent. Eggs are not visible to  are whitish in color, more or less symmetrical.
the naked eye.
The ovaries are approximately 2/3
. the length of the body cavity. Ova- The testes are 2/3 the length of the body cavity,
I Maturation . . . . .
ries are reddish yellow, granular in soft, and whitish to cream in color.
appearance.
The ovaries fill the body cavity
. and are pink/orange in c0 l'or, with Testes fill the body cavity and are whitish/cream
v Ripe blood vessels clearly visible on
. . colored and soft.
their surface. The eggs are ripe and
translucent.
The ovaries contract until about '4
v Regeneration the length of the body cavity. The  The testes shrink to half the length of the body

dark or clear.

ovaries may contain egg remains,

cavity. The walls are loose.

limit reference point used in this study is 20% SPR, as
used in the Harvest Strategy for Snapper and Grouper
Fisheries in Indonesia and the National Commission
for Fish Resource Assessment (2015). The SPR ref-
erence value, based on Prince ef al. (2015), is divid-
ed into three criteria: < 20% (Over-exploited), 20% <
SPR < 40% (moderate / fully exploited), and > 40%
(Under-exploited).

3. Results and Discussion
3.1 Results
3.1.1 Fishing gear

Crimson snapper in PPN Brondong is captured
using four types of fishing gear: cantrang, jaring tarik
berkantong, handline, and bottom longline (Figure 2).
Cantrang, a type of seine net, is the predominant gear
employed by Brondong fishers. Its construction com-
prises three main parts: wings, body, and pocket, each
with distinct mesh sizes. The wing section, measuring
20 to 25 meters with a mesh size of 7 to 9 inches, is
designed to shock and prevent fish from escaping. The

Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga

body section, 15 to 19 meters long with a mesh size
of 3 to 5 inches, guides the fish into the bag. Finally,
the pocket measures 2 to 3 meters with a mesh size of
2 inches.

The jaring tarik berkantong, based at PPN
Brondong, is a type of cantrang that has been modi-
fied in the pocket section according to MMAF Decree
No. 36 of 2023. PPN Brondong is actively promoting
the transition of vessels utilizing cantrang to jaring
tarik berkantong (modified cantrang). According to
the conducted identification, the modified cantrang at
PPN Brondong exhibits a mesh size of 2.5 — 3 inches
in the pocket, with the upper rope measuring 50-70
meters in length and the top rope extending 800-900
meters.

Handline consists of a line, sinker, and hook.
The handline based in PPN Brondong consists of a
roller, a line made of nylon monofilament, an iron
hook, a swivel, and a lead sinker, as shown in Figure
2. The handline used is a non-tuna J-type hook. Han-
dline fishing based in PPN Brondong generally uses
a handline with various numbers. Crimson snapper is
usually caught using hooks numbers 7, 8, and 9.
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Figure 2. Design crimson snapper fishing gears: (a) cantrang, (b) jaring tarik berkantong, (c¢) handline, (d) bottom

longline.

The local name for the bottom longline used
by fishers in Brondong is ‘pancing merawai’. Obser-
vations reveal that a single unit of this bottom long-
line comprises 2,000 to 3,000 hooks, with foam floats
measuring 3 cm x 4 cm placed every 10 hooks. A 250-
gram stone as a sinker is attached every 100 hooks
to ensure they hang correctly. The distance between
branch lines is 40 to 50 cm, and each branch line is 2
meters.

3.1.2 Fishing ground

Fishers at PPN Brondong do not use fish ag-
gregating devices, so the fishing grounds for crimson
snapper are not fixed. Interviews with local fishers
reveal that crimson snapper fishing areas, utilizing
four different types of fishing gear, are widely distrib-
uted across the Northern Waters of East Java. These
areas include regions around Bawean Island, Madu-
ra, Kangean Island, Masalembu, Masakambing, and
Keramean. Crimson snapper fishing is also conducted
beyond the Northern Waters of East Java, specifically
around the waters of South Kalimantan, Sampit, Mata-
siri Island, and near the Makassar Strait. As shown in
Figure 3, fishing grounds for cantrang and jaring tar-
ik berkantong are generally located in coastal waters,
whereas handlines and bottom longlines are mostly op-
erated in deeper offshore areas, particularly at depths

exceeding 200 meters. Interviews with fishers reveal
that most cantrang and jaring tarik berkantong fish-
ers operate 100 to 200 miles from their fishing base,
which is relatively closer than bottom longline fish-
ers, who fish 140 to 300 miles away. All of the fishing
vessels operate in the fishing lanes II and III. A map
illustrating the crimson snapper fishing grounds and
the types of gear used is shown in Figure 3.

3.1.3 Length-weight relationship

The length-weight relationship of L. erythrop-
terus was measured using a sample of 2,000 individ-
uals. The analysis of the length-weight relationship of
the crimson snapper revealed a growth model value
of W = 0.1987 SL**'% with an R* value of 0.8352.
The value of b in the model is 2.41 (b < 3), indicat-
ing that the growth pattern of the crimson snapper is
negatively allometric (Figure 4). This means that the
fish’s length increases at a relatively higher or faster
rate than its weight.

3.1.4 Length frequency distribution

There is variation in the length distribution
curve of crimson snapper (L. erythropterus) caught
using 4 fishing gear types: cantrang, jaring tarik ber-
kantong, handline, and bottom longline (Figure 5).
The selectivity of some of these gears varies, leading

661
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to differences in the length frequency of the crim-
son snapper caught. Overall, the average length of L.
erythropterus caught was 27.7 cm, with a range of 13
- 45 cm, as presented in Figure 5.

The average length of crimson snapper caught
using cantrang was 22.8 cm (ranging from 13.5 t0 26.6
cm). On the handline, the average length was 29.2 cm
(24 to 45 cm), while the jaring tarik berkantong yield-
ed an average size of 23.6 cm (15 to 27 cm). For the
bottom longline, the average length was 29.8 cm (24
to 37 cm). Using the method proposed by Froese and
Binohlan (2000), the estimated length at first maturity
(Lm) for L. erythropterus at the study site is estimated
to be 26.8 cm based on these measurements. Refer-
ring to this value, it is evident that all catches from the
seine net and bagged drag net consist of juveniles or
those below Lm, whereas the catches from the hand-
line (74%) and bottom longline (87%) are above Lm
or considered allowable catch size (Figure 6).

Cantrang (n=302)
200

o
Is]

=1
IS

Frequency (indiv)

wn
(=]

0 i
10 20 30 40 50
Length (cm)

Jaring tarik berkantong (n= 246)
200

Frequency (indiv)
g8 B

wn
=

0 1
10 20 30 40 50
Length (cm)

Figure 6. Length frequency distribution of crimson snapper

based in PPN Brondong.

3.1.5 Analysis of gonad maturity

One of the biological indicators utilized to
assess the condition of fish through their reproduc-
tive organs is the development of the gonads. Gonad
observations were made in two ways, namely mor-
phologically and histologically. Morphological ob-

JIPK: Scientific Journal of Fisheries and Marine

servations were performed directly in the field by ex-
amining the shape, size, color, and development of the
gonads (Effendie, 1979). Samples of crimson snapper
(L. erythropterus) were used to observe the level of
gonadal maturity in 50 fish. The results showed more
female crimson snapper, 52% of the total catch, while
the males were 48%. Subsequent observations of go-
nadal maturity levels revealed that 28 fish (56%) were
classified as GML I, with lengths ranging from 27 to
34 cm. Additionally, 14 fish (28%) were identified as
GML II, with lengths between 28 and 27 cm. Further-
more, five fish (10%) were categorized as GML 111,
with lengths from 29 to 37 cm, and three fish (6%)
were classified as GML 1V, with lengths from 32 to 34
cm (Figure 7).

3.1.6 Spawning potential ratio

The parameters needed for SPR analysis are
mortality rate or natural mortality (M), growth coef

Handline (n = 988)

400 '

N
5 300 I
£ —
>
2200
1]
=]
o2 —
2 100
w
0 l
10 20 30 40 50
Length (cm)
Bottom Longline (n = 462) @
200 '
|
>
5 150
£
>
2100
]
3
o
9 50
w
0 i
10 20 30 40 50
Length (cm)

(L. erythropterus) based on fishing gear used by fishers

ficient (K), asymptotic length (L), and the length at
first maturity (Lm). The results of growth parameter
analysis showed that the asymptotic length (Loo) for L.
erythropterus was 47.68 cm, with a growth coefficient
of K = 0.4 per year. The K value for L. erythropterus
is less than 1, suggesting that this fish species attains
its asymptotic length relatively slowly. Total mortality
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(Z) was found to be 2.44 per year, consisting of natural
mortality (M) of 0.98 per year and capture mortality
(F) of 1.55 per year. The exploitation rate (E) of L.
erythropterus was determined to be 0.60, categorizing
it within the “fully exploited” status criteria. The high
fishing mortality rate is one of the causes of the low
water stock and the potential for population reliance.
Although fish are able to grow rapidly, the estimated
adult population may decline further due to continuous
fishing (Yonvitner et a/., 2021). The decrease in as-
ymptotic length indicates that the stock has decreased
in size and the potential for overfishing (Tirtadanu et
al., 2018). Based on the values of these biological pa-
rameters, the estimated value of the crimson snapper
SPR was 22%. According to the criteria employed,
e.g., Hordyk et al. (2015), this fish resource’s stock
status at the study site has reached a utilization level
classified as “moderate or fully exploited”, as present-
ed in Figure 8.

= GML I
H GML I
= GML III
= GML IV

Figure 7. Proportion of gonad maturity level (GML) of
crimson snapper (L. erythropterus).

Soloclivity = Maturity

0.75

Proportion
[=]
g

0.25

2o 30 a0 g0
Length (cm)

Figure 9. Selectivity curve of crimson snapper (L.
erythropterus) based on PPN Brondong.

3.1.7 The relationship between length at maturity (Lm)
and length at first capture (Lc)

Based on the selectivity curve (Figure 9), the
length at first maturity (Lm) of the crimson snapper is
26.8 cm, and the size of the first caught (Lc is 30.33
cm, which means that most of those caught have ex-
ceeded the size of the first mature gonad (Lc > Lm).
However, it is necessary to control fishing because
the stock status based on the SPR indicator (22%) has
reached the “fully exploited” status, especially due to
fishing using cantrang and jaring tarik berkantong.
The result of this analysis aligns with field observa-
tions, indicating that the size of the crimson snap-
per being caught is generally decreasing, the fishing
grounds are becoming more distant, and the overall
catch is tending to decline. The findings coincide with
assessments conducted in other locations (Table 2).

SPR

m Below Limit RP (20%)

O Above Limit RP —
@ Above Target RP.(40%)
O 100% SPR .~

0%

75%

" 5::@{,' _

Figure 8. Spawning potential ratio (SPR) of crimson
snapper (L. erythropterus) based at PPN Brondong.
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Table 2. Length at first maturity (Lm) and length at first capture (Lc) at several research locations

Study area Lm Le (L) Source
Brondong Fishing Port 26.8 cm (SL) 30.3 cm (SL) This study
The central Great Barrier 40 cm (SL) 45 cm (SL) Newman et al. (2000)

Reef

Female : 29.6 cm (SL)
Eastern Waters of Indonesia
Male : 30.9 cm (SL)

Female : 28.8 cm (SL)
Northern Waters of Australia
Male : 24 cm (SL)
Java Sea 37 cm (SL)

Arafura Waters 52 cm (TL)

Female : 40.9 cm (SL)
Fry and Milton (2009)
Male : 30.4 cm (SL)

Female : 35.1 cm (SL)
Fry and Milton (2009)
Male : 26.8 cm (SL)

32 cm (SL) Amorim et al. (2020)

50 cm (TL) Ayuningtyas et al. (2023)

3.2 Discussion

3.2.1 Fisheries characteristic of crimson snapper (L.
erytropterus)

Fishers based at the PPN Brondong use four
types of fishing gear to catch the crimson snapper
(L. erythropterus): cantrang, jaring tarik berkantong,
handline, and bottom longline. Some of these gears
have different selectivity, so the length frequency
of the crimson snapper caught also varies. Crimson
snapper (L. erythropterus) caught was 13 - 45 cm in
length. The length of crimson snapper captured in this
study closely aligns with the findings of Amorim ez
al. (2020) in the Java Sea, where the length ranged
from 15 to 65 cm. The distribution of crimson snap-
per captured using four distinct fishing gears extends
across the Northern Waters of East Java. It reaches to-
wards the Waters of South Kalimantan, approaching
the Makassar Strait. The distribution of fishing loca-
tions according to the type of fishing gear employed
is relatively consistent, aligning with the findings of
Amorim et al. (2020).

3.2.2 Biological parameters and stock status of crim-
son snapper (L. erytropterus)

The relationship between the length-weight
of L. erythropterus reveals that the species exhibits a
negative allometric growth pattern, characterized by a
and b values of less than 3. This finding suggests that
the increase in the length of the crimson snapper oc
curs at a relatively faster rate than its weight. Negative
allometric growth patterns were also found in previous
studies, for example, in Bunyu Waters, b = 2.23; R* =
95% (Firdaus ef al., 2020), Cirebon North Waters, b
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=2.79; R? = 96% (Usman et al., 2014), and Kupang,
b =2.71; R? = 97% (Nurulludin ez al., 2019). Sever-
al studies have shown that various Indonesian waters
have varied growth patterns related to environmental
conditions (Wahyuningsih ez al., 2013; Ernawati and
Budiarti, 2020).

Analysis of the gonadal maturity of the crim-
son snapper (L. erythropterus) in the eastern region of
WPPNRI 712 from August to November 2024 indi-
cates that nearly 85% of this species exhibit immature
gonads, classified as GML I and GML II. The fish
is generally considered to be gonadally mature upon
reaching GML 111, e.g., (Oktaviyani and Kurniawan,
2017; Effendie, 1979). The length of crimson snapper
with mature gonads (GML III and GML 1V) ranges
from 29 to 35 cm.

The results of the LB-SPR analysis showed
that the crimson snapper (L. erythropterus) stock at
the study site had reached the condition of “moderate
or fully exploited” with an SPR value = 22%. The re-
sults are relatively similar to the study by Amorim et
al. (2020) in Java waters using measurement data for
three years (2016 - 2018), which obtained an SPR val-
ue = 27% (moderate / fully exploited). The relatively
low SPR value is likely influenced by the extensive
use of the seine net, specifically, cantrang and jaring
tarik berkantong. These fishing gear predominantly
capture juvenile crimson snapper, often below the Lm
size, because they exhibit non-selective fishing gear
and exploit almost all fish species (Taurusman et al.,
2025). The SPR method assesses fish stock status and
serves as a basis for management policies such as catch
limits, gear regulations, and habitat protection. How-
ever, this method has limitations due to its high reli-
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ance on accurate biological data, lack of consideration
for migration or spatial dynamics, and limited appli-
cability to multispecies fisheries like those in Indone-
sia. Consequently, SPR results should be integrated
with other indicators to facilitate more comprehensive
decision-making. In the context of sustainable snap-
per fisheries management, as outlined in the Fisheries
Management Plan (FMP) for snapper and groupers and
the harvest strategy established by MMAF, the stock
status of the crimson snapper is quite similar to that
of other snapper species prioritized for management.
Based on this stock status, fisheries management mea-
sures are recommended to immediately control fishing
efforts so that the stock status does not decline fur-
ther (over-exploited). Immediate restrictions must be
imposed on the cantrang and jaring tarik berkantong
operating from PPN Brondong. Technically, this can
be achieved by increasing the mesh size of the pocket,
particularly in cantrang and jaring tarik berkantong.

4. Conclusion

The conclusion of this study indicates that
crimson snapper (L. erythropterus) resources based in
PPN Brondong are under fishing pressure. The Spawn-
ing Potential Ratio (SPR) value of 22% suggests that
the crimson snapper stock is ‘fully exploited’, indicat-
ing that the number of fish caught from a stock is at the
maximum sustainable level. Therefore, regulating can-
trang and jaring tarik berkantong is essential, as the
catches from these fishing gears are smaller than the
allowable catch size or juvenile. In addition, controls
are needed for cantrang and jaring tarik berkantong,
as all the fish caught with these gear are juveniles. Fur-
thermore, rigorous management is needed to prevent
further population decline (over-exploitation) and en-
sure the sustainability of crimson snapper stocks. It is
necessary to record catches, particularly by collecting
biological data such as length measurements of each
species throughout the year, at Brondong Fishing Port
and other related locations to support the sustainable
management of the red snapper in FMA 712. This
study also contributes to implementing the national
fisheries management plan for groupers and snappers
in particular, as well as the development of a harvest
strategy for snapper fisheries in FMA 712.

Acknowledgement

The authors would like to express their grat-
itude to the Education Center for Marine Affairs and
Fisheries, Ministry of Marine Affairs and Fisheries
(MMAF), for providing scholarship support for the
first Author. Appreciation is also extended to Bron-
dong Fishing Port, Directorate General of Capture
Fisheries, MMAF, for facilities and research support

of this field study.

Authors’ Contributions

All authors contributed to the final manuscript.
The contribution of each author is as follows: A.P.L.P.
conceptualized and designed the work, collected data,
analyzed data, and drafted the manuscript. A.A.T.
conceptualized and designed the work, interpreted the
data, and substantially revised. R.I.W. conceptualized
and designed the work and substantially revised it. All
authors gave final approval for publication.

Conflict of Interest

The writing team stated that there was no con-
flict of interest in the preparation of this article, and all
teams agreed to publish the journal.

Declaration of Artificial Intelligence
(AD)

No artificial intelligence (Al) tools, services
or technologies were used in the creation, editing or
enhancement of this article. All content presented is
the result of the independent intellectual endeavors of
the author, to ensure authenticity and integrity.

Funding Information

This study was financially supported by Grant
Number 4345.EBC.996.301.A.521219 provided by
the Ministry of Marine Affairs and Fisheries (MMAF).

References

Amorim, P., Sousa, P., Jardim, E., Azevedo, M. &
Menezes, G. M. (2020). Length-frequency data
approaches to evaluate snapper and grouper
fisheries in the Java Sea, Indonesia. Fisheries
Research, 229(9):1-15.

Ayuningtyas, O. A., Kasim, K., Imran, Z., & Kodiran,
T. (2023). Population parameters of red snapper
(Lutjanus Malabaricus) in Arafura Sea FMA
718. BAWAL Widya Riset Perikanan Tangkap,
15(2):76-87.

Azkia, L. 1., Fitri, A. D. P., & Triarso, 1. (2015). Anal-
ysis of catch results per fishing effort and fish-
ing season patterns of red snapper (Lutjanus sp.)
resources landed at PPN Brondong, Lamongan,
East Java. Journal of Fisheries Resources Utili-
zation Management and Technology, 4(4):1-7.

Brooks, E. N., Powers, J. E., & Cortes, E. (2010). Ana-
lytical reference points for age-structured mod-

Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga



https://doi.org/10.1016/j.fishres.2020.105576
http://doi.org/10.15578/bawal.15.2.2023.76-87
https://www.semanticscholar.org/paper/ANALISIS-HASIL-TANGKAPAN-PER-UPAYA-PENANGKAPAN-DAN-Azkia-Fitri/b1e68702c3f8bd7732df4a56217938d27ece21a1
https://doi.org/10.1093/icesjms/fsp225

Putri et al. / JIPK, 17(3):656-668

els: Application to data-poor fisheries. ICES
Journal of Marine Science, 67(1):165-175.

Demirel, N., Nauen, C. E., & Palomares, M. L. D.
(2023). Fishing effort and the evolving na-

ture of its efficiency. Frontiers in Marine Sci-
ence, 10(1):1-4.

Effendie, M. (1979). Fisheries biology methods. Bo-
gor: Dewi Sri Foundation.

Ernawati, T., & Budiarti T. W. (2020). Life history and
length based spawning potential ratio (LBSPR)
of'malabar snapper Lutjanus malabaricus (Bloch
& Schneider, 1801) in western of South Sulawe-
si, Indonesia. /OP Conference Series: Earth and
Environmental Science, 404(012023):1-9.

Firdaus, M., Salim, G., Cahyadi, J., Weliyadi, E. &
Bintoro, G. (2020). Model and nature of growth
of red snapper fish (Lutjanus argentimaculatus
(Forsskal, 1775)) fishing catch of bottom fish
pots in Bunyu Waters, North Kalimantan. 44CL
Biofluz, 13(3):1-12.

Fisch, N., & Camp, E. V. (2022). Spawning poten-
tial ratio: A key metric considered in managing
Florida’s fisheries. Fisheries and Aquatic Sci-
ence, 3(2022):1-5.

Froese, R., & Binohlan, C. (2000). Empirical rela-
tionships to estimate asymptotic length, length
at first maturity and length at maximum yield
per recruit in fishes, with a simple method to
evaluate length frequency data. Journal of Fish
Biology, 56(4):758-773.

Fry, G. C., & Milton, D. A. (2009). Age, growth and
mortality estimates for populations of red snap-
pers Lutjanus erythropterus and L. malabaricus

from Northern Australia and Eastern Indonesia.
Fisheries Science. 75(5):1219-1229.

Fry, G., Milton, D. A., Velde, T. V. D., Stobutzki, I.,
Andamari, R., Badrudin, & Sumiono, B. (2009).
Reproductive dynamics and nursery habitat
preferences of two commercially important
Indo-Pacific red snappers, Lutjanus erythrop-
terus and L. malabaricus. Fisheries Science,
75(5):145-158.

Hapsari, A. D., Zairion., Kamal, M. M., Kosasih, G.,
& Saputra, A. (2023). Population dynamic pa-
rameters and length based spawning potential
ratio (LB-SPR) of red snapper (Lutjanus mal-
abaricus) in the Eastern Java Sea. IOP Confer-

ence Series: Earth and Environmental Science,
1137(012062):1-8.

Herwaty, S., Mallawa, A., Najamuddin, N., & Zainud-

din, M. (2023). Age, growth, mortality, and
population characteristics of the red snapper
(Lutjanus malabaricus) in the Timor Sea Wa-
ters, Indonesia. Biodiversity Journal of Biologi-
cal Diversity, 24(4):2217-2224.

Hilborn, R., Amoroso, R. O., Anderson, C. M., Baum,
J. K., Branch, T. A., Costello, C., De Moor, C.
L., Faraj, A., Hively, D., Jensen, O. P., Kuro-
ta, H., Little, R. L., Mace, P., McClanahan, T.,
Melnychuk, M. C., Minto, C., Osio, G. C., Par-
ma, A. M., Pons, M., Segurado, S., Szuwalski,
C. S., Wilson, J. R., & Ye, Y. (2020). Effective
fisheries management instrumental in improv-
ing fish stock status. Proceedings of the Nation-
al Academy of Sciences, 117(4):2218-2224.

Hommik, K., Fitzgerald, C. J., Kelly, F., & Shephard,
S. (2020). Dome-shaped selectivity in LB-SPR:
Length-based assessment of data-limited inland

fish stocks sampled with gillnets. Fisheries Re-
search, 229(9):1-15.

Hordyk, A., Ono, K., Valencia, S., Loneragan, N., &
Prince, J. (2015). A novel length-based empir-
ical estimation method of spawning potential
ratio (SPR), and tests of its performance, for
small-scale, data-poor fisheries. /CES Journal
Marine Science, 72(1):217-231.

Newman, S. J., Cappo, M., & Williams, D. M. B.
(2000). Age, growth, mortality rates and cor-
responding yield estimates using otoliths of
the tropical red snappers, Lutjanus erythrop-
terus, L. malabaricus and L. sebae, from the
central Great Barrier Reef. Fisheries Research.
48(1):1-14.

Nurulludin, Amri, K., & Lestari, P. (2019). Population
parameters of red snapper (Lutjanus malabar-
icus) in the South China Sea. Jurnal Kelautan
dan Perikanan Terapan, 2(1):41-47.

Oktaviyani, S., & Kurniawan, W. (2017). Reproduc-
tive aspects of brownstripe red snapper fish Luz-
janus vitta (Quoy & Gainmard, 1824) in Jakarta
Bay and its surroundings. Jurnal lktiology Indo-
nesia, 17(2):215-225.

Palomares, M. L. D., Froese, R., Derrick, B., Meeu-
wig, J. J., Noel, S. L., & Tsui, G. (2020). Fish-
ery biomass trends of exploited fish populations
in marine ecoregions, climatic zones and ocean

basins. Estuarine, Coastal and Shelf Science,
243(12):1-10.

[PDSPKP] Directorate General of Strengthening the
Competitiveness of Marine and Fishery Prod-
ucts. (2020). Statistics of fishery product ex-

667

JIPK: Scientific Journal of Fisheries and Marine



https://doi.org/10.1093/icesjms/fsp225
https://doi.org/10.3389/fmars.2023.1180174
https://www.scribd.com/document/428119594/Lampiran-Betina
https://doi.org/10.1088/1755-1315/404/1/012023
https://bioflux.com.ro/docs/2020.1410-1421.pdf
https://edis.ifas.ufl.edu/publication/FA241
https://doi.org/10.1111/j.1095-8649.2000.tb00870.x
https://doi.org/10.1007/s12562-009-0157-2
https://doi.org/10.1007/s12562-008-0034-4
https://doi.org/10.1088/1755-1315/1137/1/012062
https://doi.org/10.13057/biodiv/d240434
https://doi.org/10.13057/biodiv/d240434
https://doi.org/10.1073/pnas.1909726116
https://doi.org/10.1016/j.fishres.2020.105574
https://doi.org/10.1093/icesjms/fsu004
https://doi.org/10.1016/S0165-7836(00)00115-6
http://doi.org/10.15578/jkpt.v2i1.7407
https://doi.org/10.32491/jii.v17i2.360
https://doi.org/10.1016/j.ecss.2020.106896

JIPK

Vol 17 No 3. October 2025 | Biological Parameters and Stock Status of Crimson Snapper (Lutjanus erythropterus)...

ports 2019. Jakarta: DJPDSPKP.

Prince, J., Lalavanua, W., Tamanitoakula, J., Tamata,
L., Green, S., Radway, S., Loganimoce, E., Vo-
divodi, T., Marama, K., Waqainabette, P., Jere-
miah, F., Nalasi, D., Naleba, M., Naisillisili, W.,
Kaloudrau, U., Lagi, L., Logatabua, K., Dau-
tei, R., Tikaram, R., Sloan, J., & Mangubhai,
S. (2021). Spawning potential surveys in Fiji:
A new song of change for small-scale fisheries
in the Pacific. Conservation Science and Prac-

tice, 3(2):273-286.

Prince, J., Victor, S., Kloulchad, V., & Hordyk, A.
(2015). Length based SPR assessment of eleven
Indo-Pacific coral reef fish populations in Palau.
Fisheries Research, 171(2):42-58.

Rapi, N. L., Djumanto, D., & Murwantoko, M. (2023).
Population dynamics of red snapper (Lutja-
nus malabaricus) in Pinrang Waters. Indone-

sian Jurnal Penelitian Perikanan Indonesia,
28(4):177-185.

Sparre, P. & Venema, S. C. (1999). Introduction to
tropical fish stock assessment. Part 2: Exercises.
Rome: FAO - Food and Agriculture Organiza-
tion of the United Nations.

Taurusman, A. A., Wulandari, T. L., Nurani, T. W.,
Wiryawan, B., Yulianto, I., Novita, Y., & Wah-
ju, R. 1. (2025). Assessing the indicated impact
of cantrang (boat Danish seine) based on catch
characteristics in Java Sea, Indonesia. Fisheries
and Aquatic Sciences, 28(5):343-355.

Tirtadanu, T., Wagiyo, K., & Sadhotomo, B. (2018).
Growth, yield per recruit and spawning poten-
tial ratio of red snapper (Lutjanus malabaricus,
Schneider 1801) in Sinjai and adjacent wa-

ters. Jurnal Penelitian Perikanan Indonesia,
24(1):1-10.

Usman, A., Sumadhiharga, O. K., & Patria, M. P.
(2014). Management of red snapper (Lutjanus
spp.) resources in the North Cirebon Waters,

Java Sea. Jurnal Teknologi Perikanan dan Ke-
lautan, 5(1):65-74.

Wahyuningsih, W., Prihatiningsih, P. & Ernawati, T.
(2016). Population parameters of red snapper
(Lutjanus malabaricus) in the eastern Java Sea
Waters. BAWAL Fisheries Research Center,
5(3):175-179.

Warren, C., & Steenbergen, D. J. (2021). Fisheries
decline, local livelihoods and conflicted gover-
nance: An Indonesian case. Ocean and Coastal
Management, 202(4):1-13.

Wiadnya, D. G. R., Harlyan, L. I., Rahman, M. A.,
Mustikarani, S. M. 1., Nadhiroh, E. N. S., & Ta-
ufani, W.T. (2023). Stock status and supporting
species of anchovy fisheries in the northern part
of East Java, Indonesia. Biodiversity Journal of
Biological Diversity, 24(9):1-8.

Widodo. (2002). Introduction to fish stock assessment.
Jakarta: Center for Capture Fisheries Research.
Marine and Fisheries Research Agency.

Yan, H. F., Kyne, P. M., Jabado, R. W., Leeney, R.
H., Davidson, L. N. K., Derrick, D. H., Finucci,
B., Freckleton, R. P., Fordham, S. V., & Dulvy,
N. K. (2021). Overfishing and habitat loss drive
range contraction of iconic marine fishes to near
extinction. Science Advances, 7(7):1-10.

Yonvitner, Y., Boer, M., & Kurnia, R. (2021). Spawn-
ing potential ratio (SPR) approach as a man-
agement measure of skipjack sustainability re-
cord from Cilacap Fishing Port, Central Java,
Indonesia. Jurnal Ilmiah Perikanan dan Kelau-
tan, 13(2):199-207.

Copyright ©2025 Faculty of Fisheries and Marine Universitas Airlangga

668



http://dx.doi.org/10.1111/csp2.273
https://doi.org/10.1016/j.fishres.2015.06.008
http://doi.org/10.15578/jppi.28.4.2022.177-185
https://www.fao.org/4/w5448e/w5448e00.htm
https://doi.org/10.47853/FAS.2025.e30
http://dx.doi.org/10.15578/jppi.1.1.2018.1-10
https://doi.org/10.24319/jtpk.5.65-74
https://www.semanticscholar.org/paper/PARAMETER-POPULASI-IKAN-KAKAP-MERAH-(Lutjanus-DI-Wahyuningsih-Prihatiningsih/ce7b048fa6cf9c8da3df288f25df88488d004ce2
https://doi.org/10.1016/j.ocecoaman.2020.105498
https://doi.org/10.13057/biodiv/d240918
https://perpustakaan.kkp.go.id/knowledgerepository/index.php?p=show_detail&id=804
https://doi.org/10.1126/sciadv.abb6026
https://e-journal.unair.ac.id/JIPK/article/view/24926

	Biological Parameters and Stock Status of Crimson Snapper (Lutjanus erythropterus) in Indonesia FMA 712 based at Brondong Fishing Port
	1. Introduction
	2. Materials and Methods
	2.1 Materials
	2.1.1 The equipment
	2.1.2 The materials
	2.1.3 Ethical approval

	2.2 Methods
	2.3 Analysis Data
	2.3.1 Fishing gear
	2.3.2 Fishing area
	2.3.3 Length and weight relationship
	2.3.4 Gonad maturity level
	2.3.5 Growth parameters
	2.3.6 Length based spawning potential ratio (LB-SPR)


	3. Results and Discussion
	3.1 Results
	3.1.1 Fishing gear
	3.1.2 Fishing ground
	3.1.3 Length-weight relationship
	3.1.4 Length frequency distribution
	3.1.5 Analysis of gonad maturity
	3.1.6 Spawning potential ratio
	3.1.7 The relationship between length at maturity (Lm)and length at first capture (Lc)

	3.2 Discussion
	3.2.1 Fisheries characteristic of crimson snapper (L.erytropterus)
	3.2.2 Biological parameters and stock status of crimson snapper (L. erytropterus)


	4. Conclusion
	Acknowledgement
	Authors’ Contributions
	Conflict of Interest
	Declaration of Artificial Intelligence (AI)
	Funding Information
	References

