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ABSTRACT

Romblon Passage is part of Sulu-Sulawesi eco-region which is considered the global center of
marine biodiversity. This area between the major basins provides an important route for migratory
species including commercially important marine species. Because of the rich marine resource of
this area, it serves as an important fishing ground for the fishermen of Romblon. Despite this, no
study had been conducted on the species composition, abundance, size structure, and Length-
Weight Relationship of common caught by ring net in Romblon Passage, Philippines. Thus, this
study was realized. From July 2017 to January 2018. Six species were identified and Selar
crumenophthalmus was the dominant species in the area. The majority of this species were in the
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The reproductive biology of S.

immature stage. An increasing trend of growth of S. crumenophthalmus was observed during the
survey. The growth of this species is said to be isometric. Catch Per Unit Effort (CPUE) varied in
every month. Sample sizes were ranging from 3 to 155 grams with an average weight of 59.24
grams. Based on the findings of this study, a whole year duration of sampling should be conducted.
crumenophthalmus such as the gonadosomatic
hepatosomatic index, and fecundity of this species should be done. In addition, a comprehensive
whole-year study of the catch rate of ring net fishing in Romblon Pass should be conducted in order
determines the population status of the small and big pelagic fishes in the area.

index,

Keywords: Species composition; relative abundance; size structure; CPUE; LWR and Selar
crumenophthalmus; Romblon passage.

1. INTRODUCTION

Fishing activities not only have a direct impact on
target species and by-catch but also on the
whole marine ecosystem [1]. The loss of
biological diversity is a massive worldwide
phenomenon [2]. Human activities threatened the
productivity, diversity, and survival of coastal
resources leading to a growing need to
understand and manage coastal zones [3,4].
Fishing activity affects population structure,
habitats, biodiversity, and productivity [5]
especially when using inappropriate fishing gear,
either passive or active gear [6]. Ring net is an
example of active gear.

The length-weight relationship is important in
fisheries research because it provides population
parameters information [7]. In addition, it can be
used in evaluating and studying the natural
history of fishes [8] and is also important in fish
biology, and population in studying stock
conditions in estimating the status of fish
communities in the Philippines [9].

To estimate the abundance of fish in a particular
area, catch per unit effort (CPUE) can be
applied. It is useful if the relation between CPUE
is linear through the origin [10]. It can also use in
commercial and recreational fisheries in the
assessment of fish population [11]. CPUE and
abundance are frequently assumed and
recognized that CPUE may not accurately reflect
changes in abundance [12]. In some reviewed
studies, the CPUE with the use of data in
fisheries argued the importance of understanding
the spatial distribution of fish and allocation of
fishing efforts to interpret CPUE data [13].
Romblon Passage is part of the Sulu-Sulawesi
eco-region that connects the major fishing
grounds of the Sulu Sea, Visayan Sea, and
Verde Island Passage in the Philippines. The
narrow channels between the major basins
provide important corridors for migratory species
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including the large population of economically
important marine species such as yellowfin,
skipjack, and big-eye scads. The passage also
harbors diverse species of demersal and pelagic
fishes and threatened and endangered species
such as commercially important marine
resources. Based on the World Bank report in
2005, Romblon Pass is a heavily exploited
fishing area with 2-70 fishers/km [14].

Despite of being rich, no study had been
conducted such as the species composition of
commercially important species such as small
pelagic species and their status as well as the
catch rate in the area. This circumstance was
evidenced by the limited published literature
online. According to 15.

Center for Biodiversity and Conservation [15],
Romblon Passage was placed under the priority
marine and coastal conservation area in the
province. Thus, this kind of study will provide
information and baseline data in crafting a
management plan to protect and conserve its
resource in the long run.

2. OBJECTIVES

This study aimed to determine the species
composition and relative abundance caught by
Ring Net in Romblon Pass, Philippines as well as
the size structure in terms of length and weight,
catch per wunit effort and Length-Weight
Relationship (LWR) of the most dominant
species.

3. MATERIALS AND METHODS
3.1Sampling Site

The study was conducted in Romblon Pass,
approximately 187 nautical miles (346 km) south
of Manila, which lies between Tablas Island and
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Romblon Island. Romblon Passage is part of the
Sulu-Sulawesi eco-region which is considered
the global center of marine biodiversity. It also
connects the major fishing grounds of the Sulu
Sea, the Visayan Sea, and Verde Island
Passage in the Philippines (Fig. 1). The narrow
channels between the major basins provide
important corridors for migratory species
including the large population of economically
important marine species such as yellowfin,
skipjack, and big-eye tuna. The passage also
harbors diverse species of demersal and pelagic
fishes, threatened and endangered species such
as sea turtles, whale sharks, dolphins, stingrays
and other commercially important marine
resources [14,15].

The biodiversity of Romblon Passage earned
recognition among conservation NGOs and has
been included as part of the Sulu-Sulawesi
Ecoregion. Conservation International (ClI)
includes the Passage as part of the Verde Island
Passage, believed to be the center of global

marine  biodiversity, while the Philippine
Biodiversity Conservation, in its National
Biodiversity Strategy and Action Plan, identified
the Passage as a very high priority for
marine areas of biological significance.
Up till now the coastal and marine resources of in
this area have been subjected to various
natural and anthropogenic stresses which
have resulted in the degradation of
inter-related ecosystems and increasing poverty
incidence among the  fisher-households
[14,15].

3.2 Sampling Procedure

The collected fish samples were caught using
ring net or locally known as “Pangulong’.
Sampling was started on July 2017 to January
2018 and conducted every Saturday or Sunday.
At least 300 individuals of the most abundant fish
species caught by the ring net were measured
and analyzed. Meanwhile, were collected to
determine the relative abundance.

Fig. 1. The map Romblon Passage (white line) where the Ring net operation occurred and
landing site (red dot) in San Agustin, Romblon, Philippines
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3.3 Biometrics Assessment of the

Samples

Three hundred individuals of the® most abundant
fish caught by the “Pangulong” was assessed in
the landing site of Barangay Long Beach, San
Agustin. Biometrics such as Body Weight (BW)
and Total Length (TL) were measured using
Digital Weighing Scale (DWS) and for the
Length-Weight Relationship (LWR)

3.4 Statistical analysis

The data were analyzed using Statistical
Package for Social Science (SPSS, version 29).
A descriptive statistic was used in the correlation
among various parameters such as CPUE. The
species composition of all fish caught in the
handline was determined by using the following
formula:

Relative Abundance (%)
Total Weight by Species

~ Total Weight of All Species

Length—weight relationships were calculated
after Ricker (1975):

W = aL® (Logarithmic form: log W = log a +
b*log L)

Where W - is the total weight (g), L - the total
length (cm), a - the intercept (initial growth
coefficient or condition factor), b - the slope
(relative growth rate). Simple T-test was applied
to determine the significance of differences
between the isometric growth (b = 3) and the
estimated b-value of the equation. The fish
growth was also analyzed for allometric or
isometric form of growth.

The Catch Per Unit Effort (CPUE) was also
determined using the following formula:

Total Catch (Kg)

CPUE =
Total Time Spent for Fishing (Hour)

4. RESULTS

4.1 Species Composition Caught by Ring
Net

A total of 2,281 kg catch caught by ring net was
recorded from July 2017 to January 2018. Five
pelagic species and one demersal species were
identified under three families. Carangidae with
three  species  such as Carangoides
coeruleopinnatus, Decapterus macrosuma and
Selar crumenophthalmus, two species under
family Scrombidae such as Euthynnus affinis and
Rastrilliger kanagurta and one demersal species
under family Pomacentridae was Abudefduf
sexfaciatus (Table 1). Notably, majority of the
species composition of ring net caught was
pelagic species. The term ‘small pelagic fishes’
refers to a diverse group of mainly planktivorous
fishes that share the same habitat, the surface
layers of the water column, usually above the
continental shelf and in waters not exceeding
200m in depth (Dalzell 1988) but unexpectedly a
reef fish like Abudefduf sexfaciatus was caught
during fishing.

4.2 Relative Abundance

A total of 160 kilos of fish were sampled from
July 2017 to January 2018 with 6 identified
species from ring net. S. crumenophthalmus
dominated the catch with 73% share of the total
catch followed by E. affinis with 15% D.

macrosoma with 12% and three species
(Rastrelliger kanagurta, Carangoides
coeruleopinnatus, Abudefduf  sexfasciatus)

shared about less than 1% to the total catch
(Fig. 2).

Table 1. The composition of fish caught by ring net in Romblon Passage, Philippines

Family Species Common Name Local Name
Carangidae Carangoides coeruleopinnatus Onion Trevally Putian
Decapterus macrosuma Round Scad Galonggong
Selar crumenophthalmus Bigeye Scad Magudlong
Scrombridae Euthynnus affinis Little Tuna Bangkulisan
Rastrilliger kanagurta Indian Mackerel Haguma-a
Pomacentridae  Abudefduf sexfaciatus Scissor-Tailed Sergent Major Payata
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Fig. 2. Relative abundance of fish caught by Ring net from Romblon Passage, Philippines

This study revealed that S. crumenophthalmus
was the dominant small pelagic species present
in Romblon Passage, Philippines at this season.
However, according to the fishermen, species
composition dominance varied depending on the
season and month. For example, during the
month of April to June red-tail scad and round
scad are the dominant species caught by ring
net. These changes might be attributed with the
biological production of small pelagic fishes
which are highly seasonal, being influenced by
environmental conditions most notably by
monsoon winds (Pauly and Navaluna 1983;
Navaluna and Pauly 1988; Dalzell and Corpuz
1990).

4.3 Size Structure of Selar
crumenophthalmus in Romblon
Passage, Philippines

4.3.1 The length distribution of Selar

crumenophthalmus

A total of 2,289 individuals of Selar

crumenophthalmus weighing 164 kilograms were
measured from July 2017 to January 2018
caught by ring net from Romblon Passage,
Philippines. Sample sizes were ranging from 19
to 297 mm with an average length of 177.22 mm.
The majority of the recruitments caught in the

area were in belonged to 19 mm to 204 mm
meanwhile, about only 7 percent or 194
individuals were belonging to the 205 mm-297
mm group (Fig. 3). Selar crumenophthalmus is a
small coastal pelagic fish reaching 255 mm mean
fork length which achieves sexual maturity at 215
mm (Smith-Vaniz et al. 2002). This distribution of
recruitment indicates that the majority were
immature.

Selar

4.3.2 The weight distribution of

crumenophthalmus

Selar crumenophthalmus weight was ranging
from 3 to 155 grams with an average weight of
59.24 grams. Weight ranging from 37 to 53
grams has the highest number with 776
individuals recorded and weight ranging from 139
to 155 grams has the lowest number observed
with 6 individuals (Fig. 4). A normal curved of
distribution was observed in the weight of the
recruitment of S. crumenophthalmus, though an
extreme concentration of recruitments was
observed in 37 to 53 grams.

4.4 Catch Per Unit Effort (CPUE) of Ring
Net

A total of 2281.14 kilos of fish were caught by the
ring net from July 2017 to January 2018 in
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Romblon Passage, Philippines. The Catch Per
Unit Effort (CPUE) of ring net per trip has an
average of 25.07 per hour. The highest
CPUE was recorded during the fifth sampling

with 12.14 kilos per hour, respectively (Fig. 5).
Notably, Catch Per Unit Effort (CPUE)
varied every month. This result is affected by
different factors such as moon phase, weather,

with 37.14 kilos per hour while the lowest and the number of other fishermen like
CPUE was recorded during the first sampling  “jumpers”.
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Fig. 3. Length distribution of Selar crumenophthalmus in Romblon Passage, Philippine
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Fig. 4. Weight distribution of Selar crumenophthalmus in Romblon Passage, Philippines.
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Fig. 5.The average of Catch Per Unit Effort of Ring net in Romblon Passage, Philippines from
July 2017 to January 2018

4.5 Length-Weight Relationship of
S. crumenophthalmus from Romblon
Passage, Philippines

A total of 2,268 individuals of Selar
crumenophthalmus were measured from July
2017 to January 2018. Sample weights were
ranging from 3 to 155 grams with an average
weight of 59.24 grams. The Length-Weight
Relationship of S. crumenophthalmus was
W=3.367X-13.30 where the correlation
coefficient was 0.93 (Fig. 6). It simply indicates
that there is a strong relationship between length
and weight since the correlation coefficient is
almost perfect. It also indicates that 93.33% of
the variation in weight is caused by length. The b
value was found to be 2.77. Since the slope was
almost equal to three, the Selar
crumenophthalmus's growth is  considered
isometric (b=3). This conveys that there is a
strong relationship between their lengths and
weights increment and that the models
developed from these lengths and weights data
are reliable and can be used in the conversion
between fish length and weight to provide some
measure of biomass. Overall b for S.
crumenophthalmus was lower than theoretical b
which indicated that the majority of the large
specimens have changed their body shape to
become more elongated or small specimens
were in better nutritional condition at the time of
sampling [16].

In addition, the result of this study suggests that
the S. crumenophthalmus from Romblon
Passage, Philippines  grows  faster in
weight than length [16,17,18]. Differences in
length-weight relationships can occur due to
environmental factors, seasonal changes,
food availability in the area, and population
[16,18].

5. DISCUSSION

The number of species identified from Romblon
Passage, Philippines was quite lower compared
to the places in the country like in Honda Bay,
Palawan [19], and in Western and Central
Visayan Sea [20]. However, this result is
comparatively the same as the study of Purwanto
et al. [21] in Indonesia (Table 2). The results
might be affected by the duration of the study
whereas the data collection in Honda Bay,
Palawan, and Western and Central Visayan Sea
was done over four years by the Bureau of
Fisheries and Aquatic Resources (BFAR)-
National Stock Assessment Program (NSAP).
Notably, the species composition caught by the
Ring net was relatively the same. All sites cited in
this study including Romblon Passage,
Philippines were dominated by small pelagic fish
species. The small pelagic fishes can be defined
as the Engraulidae, Clupeidae, Carangidae,
Scombridae, Caesionidae, Exocoetidae,
Hemiramphidae, and Atherinidae [22]. The
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Fig. 6. The Length-Weight Relationship of S. crumenophthalmus from Romblon Passage,

Philippines

Table 2. The number of common species caught in some fishing ground in the Philippines and

neighboring country

Location

Number of Species

Author

Romblon Passage, Philippines

Honda Bay, Palawan, Philippines

Western and Central Visayan Sea, Philippines
Java Sea, Indonesia

6 This Study

10 Canderio et al. [19]
15 Guanco et al. [20]
5 Purwanto et al. [21]

fisheries of small pelagic fishes comprise an
important segment in the country’s fishery
industry. In the Philippines, small pelagic
fisheries contributed 35% of the total fisheries
production in 2001 [23]. Being widely available in
large groups, it is not surprising that they provide
over 45% of global fish production [24].

The relative abundance of Ring nets in Romblon
Passage, Philippines exhibited the same pattern
as the other conducted studies in the country. It
was supported by the study of Baclayo et al. [25]
where the S. crumenophthalmus was the
dominant species in Hinatuan Passage, Caraga
Region, Philippines as well as in Honda Bay,
Palawan [19]. According to Baclayo et al. [25],
small pelagic fishes like S. crumenophthalmus,
E. affinis, D. macrosuma were abundantly caught
by commercial fishing like Ring net.

The majority of them were in the immature stage.
In this study, it was observed that the majority of
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the sample contained immature fishes and this
could immensely affect the healthy survival of the
stock. According to Clark and Privitera [26] and
Smith-Vaniz [27], this species matured and
spawned at above 21.50 mm. This result was
supported by the study of Baclayo et al. [25] in
Hinatuan Passage, Caraga Region, Philippines
where the majority of the fish caught of Ring nets
were immature. Based on the results, it appeared
that this gear has a negative impact on the
sustainability of capture fisheries. For instance,
S. crumenophthalmus attained maturity at 21.5
cm, these are clear indications that immature
fishes are very vulnerable to being caught with
these gears [25]

Generally, an increasing trend of growth of Selar
crumenophthalmus was observed in the entire
survey. A gradual increase in the length of the
samples was observed while an average
increase was observed in the weight of the
samples. This pattern was influenced by the



Gonzalez and Ribot; Uttar Pradesh J. Zool., vol. 44, no. 13, pp. 92-105, 2023; Article no.UPJOZ.2651

spawning season of this species. According to
Roux and Conand [28], on Reunion Island, this
species has an annual reproductive cycle.
Spawning occurs mostly from October to
December with the length of one-year old
individuals averaging 21.5 cm FL. In other places
like Haiwaii, spawning periods are potentially
staggered from April to November, with a peak
from September to November [29]. Some studies
indicate that the spawning period for this species
extends over a period of 6-7 months (between
March and September). Its life cycle is rapid and
short [28,29]. On the other hand, the size
structure  trend  especially the  weight
of the Selar crumenophthalmus in the Romblon
Passage was influenced by the spawning
period.

Recruitments of Selar crumenophthalmus from
Romblon Passage, Philippines was relatively
smaller compared to the studies conducted in
Zambuanga City [30], Peninsular Malaysia [31],
Sarawak Malayisia [32], Manzanillo Bay,
Mexican Central Pacific [33] and Bangaa Faru,
Maldives [33]. Nevertheless, the recruitments of
Selar crumenophthalmus were relatively bigger
compared to the recruitments measured about
two years ago in the place [35]. It simply

indicates that the size structure of Selar
crumenophthalmus around the world varies
(Table 3).

According to Froese [36], overfishing can be
prevented by following certain rules, such as by
catching fishes that have reached their optimum
length, which is usually a bit larger than the
length at first maturity. However, the spawning of
fish must be avoided. Moreover, large females
must be avoided as they are more fecund and a
minimum catch length can be set such that more
than 90% of the individuals get at least one
chance to reproduce before being caught as
overfishing can be stopped if all the fishes get

an equal chance to reproduce before capture
[36].

To maintain an efficient and sustainable fishing
industry, one of the main aspects that need to be
monitored is the understanding of fish
reproductive biology [37,38]. Information about
reproductive biology could be conveyed to the
related authorities to monitor fish productivity and
prevent over-exploitation of the fish population
[34,39]. Such information also suggests the
suitability of fish as biological indicators of
environmental stability [40]. Sex ration provides
the basic information needed for the assessment
of the potential of reproduction and stock size
estimation [41].

Catch Per Unit Effort (CPUE) is commonly used
as an index to estimate relative abundance and
is then applied within stock assessments so that
fisheries managers can make justified decisions
for how to manage a particular stock or fishery
using measures such as catch quotas, catch
limits, and gear or license restrictions [42,43].

The catch rate of Ring net fishing in Romblon
Passage, Philippines was comparable to other
places in the country like Honda Bay, Palawan
[19] but lower to Western and Central Visayan
Sea [20]. On the other hand, CPUE in this area
was quite higher compared to Indonesia [21]
(Table 4).

The operation of the ring net, which was
introduced in the 1970s, also increased, and
there were >500 ring netters in 1995.
Nevertheless, the landings of small pelagics from
offshore vessels doubled during 1984-1995,
forming 70% of the total landings of small
pelagics in 1995 [44,45]. The increasing trend of
ring net operation in the country in the
subsequent years resulted in the decline of the
CPUE especially small pelagic fishes [23].

Table 3. Size structure comparison of Selar crumenophthalmus across the country

Location Average Length Weight Author

Size (cm) (cm) (9)
Romblon Pass, Philippines 17.72 1.9-29.7 3-155 This study
Romblon Pass, Philippines 17.12 11-22.3 2.83-4.78 Catajay et al. [35]
Zambuanga City, Philippines  18.27 20.47 115.82 Echem and Mifioza [30]
Penensular Malaysia 9.2-28.6 2.9-293.3 Isa et al. [31]
Sarawak Malaysian 24.90 15.4-28.6 Rajali and Rampet [32]
Manzanillo Bay, Mexican 20.00 13.20-24.8  25-172 Espino Barr et al. [33]
Central Pacific
Bangaa Faru, Maldives 77-24.5 8-255.6 Fadzly et al. [34]
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Table 4. Catch Per Unit Effort (CPUE) of Ring net fishing in Romblon Passage, Philippines to
fishing ground

Location CPUE (Kilo Per Hour) Author

Romblon Passage, Philippines 25.07 This Study
Indonesia 8.83 Punwanto et al. [20]
Western and Central Visayan Sea 37.85 Guanco et al. [21]
Honda Bay, Palawan 28.73 Candelario et al. [19]

Table 5. Comparison of the Length-Weight Relationship of S. crumenophthalmus by fishing

ground
Location b- value R”-value Author
Romblon Pass, Philippines 2.77 0.93 This study
Romblon Pass, Philippines 2.40 0.53 Catajay et al. [35]
Palawan, Philippines 2.78 Gonzales et al. 2000
Penensular 3.251 0.99 Isa et al. [31]
Malaysia
Sarawak, 2.98 0.95 Rajali and Rampet [32]
Malaysian
Manzanillo Bay, Mexican Central Pacific = 3.23 Espino-Barr et al. [34]
Seramang Waters, Indonesia 2.85 0.99 Siwat et al. [45]

The growth of S. crumenophthalmus from
Romblon Passage, Philippines was isometric
(b=3). The recruitments from this area were
relative the same to the S. crumenophthalmus
population from Sarawak, Malaysia [32] and
Seramang Waters, Indonesia [45]. Meanwhile,
the growth of S. crumenophthalmus from
Peninsular Malaysia [31] and Manzanillo Bay,
Mexican Central Pacific [34] was positive
allometric (b>3) (Table). On the other hand, the
length and weight of S. crumenophthalmus
recruitments from Romblon Passage, Philippines
as well as the recruitment from Sarawak,
Malaysia, and Seramang Waters, Indonesia was
proportion. The same study was conducted
about two years ago [35]. The same growth
(isometric) was observed but the b value of this
study was relatively high compared to the study
conducted by Catajay et al. [35]. The number of
samples affected the lower results of Catajay et
al. [35] whereas the number of their samples was
only 300 individuals quite lower compared to the
number of samples in this study (2668
individuals).

According to Conor et al. [46], in modeling the
length and weight characteristics of fish, it is
imperative to account for two characteristics.
First, LWR violates linearity which implies that
length is a linear variable whereas weight is
related to volume [46,47]. Therefore, increasing
length means adding a disk of volume carrying a
corresponding weight. Second, higher weight
differences result when the fish length is
increased. Earlier Length-Weight Relationship

studies did not account for any sex difference
[48]. Famoofo and Abdul [49] reported that the
variations in Length-Weight Relationship cannot
be attributed to a single factor; but the
combination of factors-physical like seasons,
environmental conditions, habitat, biological
sexual maturity, stomach fullness, and diet.

6. CONCLUSION AND RECOMMENDA-
TIONS

Based on the results of the study, it was
concluded that there were six species of fish
identified belonging to three families that can be
caught by ring net in the Romblon Passage. The
majority of the species composition of ring net
caught was pelagic species. The number of
species identified from Romblon Pass was quite
lower compared to the places in the country.
Among six species, S. crumenophthalmus was
the dominant small pelagic species present in
Romblon Passage, Philippines at this season.
The majority of the S. crumenophthalmus were in
an immature stage. Generally, an increasing
trend of growth of S. crumenophthalmus was
observed in the entire survey. This pattern was
influenced by the spawning season of this
species. Catch Per Unit Effort (CPUE) varied
every month. This result is affected by different
factors such as moon phase, weather, and the
number of other fishermen like “jumpers”. The
catch rate of Ring net fishing in Romblon
Passage, Philippines was comparable to the
other fishing ground. Sample sizes were ranging
from 3 to 155 grams with an average weight of
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59.24 grams. The Length-Weight Relationship of
S. crumenophthalmus has a strong relationship
between length and weight. The b value was
found to be 2.77. Since the slope was almost
equal to three, the growth of the S.
crumenophthalmus is said to be isometric (b=3).

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES

no competing

1. Liang C, Pauly D. Fisheries impacts on
China's coastal ecosystems: Unmasking a
pervasive ‘fishing down' effect. PloS one.
2017;12(3):e0173296.
Available:https://doi.org/10.1371/journal.po
ne.0173296

2. Norse EA, McManus RE. Environmental
quality 1980: The Eleventh Annual Report
of the Council on Environmental Quality.

Council  of  Environmental  Quality.
1980;31-80.
Available:https://www.jstor.org/stable/5613
3

3. He Q, Silliman BR. Climate change,
human impacts, and coastal ecosystems in
the anthropocene. Curr. Biol.
2019;29(19):R1021-R1035.
Available:https://doi.org/10.1016/j.cub.201
9.08.042

4, Jackson JBC, Kirby MX, Berger WH,
Bjorndal KA, Botsford LW, Bourque BJ,
Bradbury RC, Erlandson J, Estes JA,
Hughes TP, Kidwell S, Lange CB, Lenihan
HS, Pandolfi JM, Peterson TP, Steneck
RS, Tegner MJ, Warner RR. Historical
Overfishing and the Recent Collapse of
Coastal Ecosystems. Science. Sci.
2001;293:629-637.

DOI: 10.1126/science.1059199

5. Thrush SF, Ellingsen KE, Davis K.
Implications of fisheries impacts to seabed
biodiversity and ecosystem-based
management. ICES J. Mar. Sci.
2015;73(1)i44-i50.
Available:https://doi.org/10.1093/icesjms/fs
v114

6. Petetta A, Virgili M, Guicciardi S, Lucchetti
A. Pots as alternative and sustainable
fishing gears in the Mediterranean Sea: An
overview. Rev  Fish  Biol Fisheries.
2021;31:773-795.
Available:https://doi.org/10.1007/s11160-
021-09676-6

10.

11.

12.

13.

14.

102

Samat A, Shukor MN, Mazlan AG, Arshad
A, Fatima MU. Length-weight Relationship
and Condition Factor of Pterygoplichthys
pardalis (Pisces: Loricariidae) in Malaysia
Peninsula. Res. J. Fish. Hydrobiol. 2006;
3(2):48-53.
Available:https://www.semanticscholar.org/
paper/Length-weight-relationship-and-
condition-factor-of-Samat-
Nor/324d061lecd0c2ae637d827daff2c36eb
4098dfba

Able KW. Natural history: an approach
whose time has come, passed, and needs
to be resurrected. ICES J. Mar. Sci. 2016;
73(9)2150-2155.
Available:https://doi.org/10.1093/icesjms/fs
w049

Suh D, Pomeroy R. Projected economic
impact of climate change on marine
capture fisheries in the Philippines. Front.
Mar. Sci. 2020;7(232):1-14.
Available:https://doi.org/10.3389/fmars.202
0.00232

Skalski JR, Ryding KE, Millspaugh JJ.
Analysis of population indices. Wildlife
Demography: Analysis of Sex, Age, and
Count Data. 2005;359-433.
Available:https://doi.org/10.1016/B978-
012088773-6/50009-2

National  Academies of  Sciences,
Engineering, and Medicine. Improving Fish
Stock Assessments. Washington, DC: The
National Academies Press; 1998.
Available:https://doi.org/10.17226/5951
Mosley CL, Dassow CJ, Caffarelli J, Ross
AJ, Sass GG, Shaw SL, Solomon CT,
Jones SE. Species differences, but not
habitat, influence catch rate hyperstability
across a recreational fishery landscape.
Fish. Res. 2022;255:106438.
Available:https://doi.org/10.1016/].fishres.2
022.106438

Gaertner D, Dreyfus-Leon M. Analysis of
non-linear relationships between catch per
unit effort and abundance in a tuna purse-
seine fishery simulated with artificial neural
networks, ICES J. Mar. Sci. 2004;
61(5):812-820.
Available:https://doi.org/10.1016/j.icesjms.
2004.05.002

Asian Development Bank. Philippines:
Integrated Coastal Resources
Management Project. 2018;1-99.
Available:https://www.adb.org/sites/default/
files/project-documents/33276/33276-013-
pcr-en.pdf


https://doi.org/10.1371/journal.pone.0173296
https://doi.org/10.1371/journal.pone.0173296
https://www.jstor.org/stable/56133
https://www.jstor.org/stable/56133
https://www.sciencedirect.com/journal/current-biology/vol/29/issue/19
https://doi.org/10.1016/j.cub.2019.08.042
https://doi.org/10.1016/j.cub.2019.08.042
https://doi.org/10.1126/science.1059199
https://doi.org/10.1093/icesjms/fsv114
https://doi.org/10.1093/icesjms/fsv114
https://doi.org/10.1007/s11160-021-09676-6
https://doi.org/10.1007/s11160-021-09676-6
https://www.semanticscholar.org/paper/Length-weight-relationship-and-condition-factor-of-Samat-Nor/324d061ecd0c2ae637d827daff2c36eb4098dfba
https://www.semanticscholar.org/paper/Length-weight-relationship-and-condition-factor-of-Samat-Nor/324d061ecd0c2ae637d827daff2c36eb4098dfba
https://www.semanticscholar.org/paper/Length-weight-relationship-and-condition-factor-of-Samat-Nor/324d061ecd0c2ae637d827daff2c36eb4098dfba
https://www.semanticscholar.org/paper/Length-weight-relationship-and-condition-factor-of-Samat-Nor/324d061ecd0c2ae637d827daff2c36eb4098dfba
https://www.semanticscholar.org/paper/Length-weight-relationship-and-condition-factor-of-Samat-Nor/324d061ecd0c2ae637d827daff2c36eb4098dfba
https://doi.org/10.3389/fmars.2020.00232
https://doi.org/10.3389/fmars.2020.00232
https://doi.org/10.1016/B978-012088773-6/50009-2
https://doi.org/10.1016/B978-012088773-6/50009-2
https://doi.org/10.17226/5951
https://doi.org/10.1016/j.fishres.2022.106438
https://doi.org/10.1016/j.fishres.2022.106438
https://doi.org/10.1016/j.icesjms.2004.05.002
https://doi.org/10.1016/j.icesjms.2004.05.002
https://www.adb.org/sites/default/files/project-documents/33276/33276-013-pcr-en.pdf
https://www.adb.org/sites/default/files/project-documents/33276/33276-013-pcr-en.pdf
https://www.adb.org/sites/default/files/project-documents/33276/33276-013-pcr-en.pdf

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gonzalez and Ribot; Uttar Pradesh J. Zool., vol. 44, no. 13, pp. 92-105, 2023; Article no.UPJOZ.2651

Center for Biodiversity and Conservation.
Case Studies of Social-Ecological
Resilience in Island Systems. 2013;1-7.
Available:https://www.amnh.org/content/do
wnload/76443/1460045/file/Romblon%?20ls
land-Philippines%20Case%20Study.pdf
Froese R. Length-weight relationships for
18 less-studied fish species. J. Appl.
Ichthyol. 1998;14:117-118.
Available:https://doi.org/10.1111/j.1439-
0426.1998.tb00626.x

Lleonart J, Salat J, Torres GJ. Removing
allometric effects of body size in
morphological analysis. J Theor Biol.
2000;205(1):85-93.
Available:https://pubmed.nchi.nlm.nih.gov/
10860702/

Sinovéié G, Franigevi¢ M, Zorica B, Cikes-
Ke¢ V. Length—weight and length—length
relationships for 10 pelagic fish species
from the Adriatic Sea (Croatia). J. Appl.
Ichthyol. 2004; 20:156-158.
Available:https://doi.org/10.1046/j.1439-
0426.2003.00519.x

Candelario MB, Gonzales LM, Jardin JA.
Status of Fisheries Resources of Honda
Bay (2003-2013). The Philippine Journal of
Fisheries. 2018;25(1):52-61.

DOI: 10.31398/tpjf/25.1.2017C0006
Guanco MR, Mesa SV, Belga PB, Nufal
DR. Assessment of the commercial
fisheries of western and central visayan
sea. national stock assessment project
bureau of fisheries and aquatic resources.
2009;12(1):1-47.
Available:https://www.nfrdi.da.gov.ph/tpjf/et
c/assessment_of the _commercial_fisherie
s_of western_and_central_visayan_sea.p
df

Purwanto N, Nugroho D, Suwarso D.
Potential  production of the five
predominant small pelagic fish species
groups in the java sea. Indo. Fis. Res.
Jour. 2015;20(2):59-67.
Available:http://dx.doi.org/10.15578/ifrj.20.
2.2014.59-67

UNEP. National Reports on the Fish
Stocks and Habitats of Regional, Global,
and Transboundary Significance in the
South China Sea. UNEP/GEF/SCS
Technical Publication No. 15; 2007.
Available:https://www.unepscs.org/compon
ents/com_remository_files/downloads/Sout
h-China-Sea-National-Reports-Fish-
Stocks-Habitats-South-China-Sea.pdf
Barut NC, Santos MD, Mijares LL, Subade
R, Armada NB, Garces LR. Philippine

24.

25.

26.

27.

28.

103

coastal fisheries situation, p. 885 - 914. In
G. Silvestre, L. Garces, |. Stobutzki, M.
Ahmed, R.A. Valmonte-Santos, C. Luna, L.
Lachica-Alifio, P. Munro, V. Christensen
and D. Pauly (eds.) Assessment,
Management and Future Directions for
Coastal Fisheries in Asian Countries.
World Fish Center Conference
Proceedings. 2003;67(1):120.
Available:http://pubs.iclarm.net/resource_c
entre/Chapter-32-FA.pdf

Sethi SA, Branch TA, Watson R. Global
fishery development patterns are driven by
profit but not trophic level. Proc. Natl. Acad
Sci. 2010;107(27):12163-7.
Avalilable:https://www.ncbi.nlm.nih.gov/pm
c/articles/PMC2901455/

Baclayo JM, Deligero RC, Holoyohoy LM,
Bognot EC. Status of dominant small
pelagic in Hinatuan passage Caraga
region, Philippines. Int. J. Fish. Aquat.
Stud. 2016;4(4):286-303.
Available:https://lwww.fisheriesjournal.com/
archives/2016/voldissued/PartD/4-2-49-
194 .pdf

Clarke TA, Privitera LA. Reproductive
biology of two Hawaiian pelagic carangid
fishes, the bigeye scad, Selar
scrumenophthalmus, and the round scad,
Decapturus macarellus. Bull Mar.
Sci. 1995;56:33-47.
Available:https://www.semanticscholar.org/
paper/Reproductive-biology-of-two-
Hawaiian-pelagic-the-Clarke-
Privitera/30e85ff773d179d082fb4a721de5
af2da22f97d4

Smith-Vaniz WF. Carangidae (Jacks and
scads - bumpers, pompanos, leatherjacks,
amberjacks, pilotfishes, rudderfishes). In:
K.E. Carpenter (ed.), The Living Marine
Resources of the Western CentralAtlantic
Volume 3 Bony fishes part 2
(Opistognathidae to Molidae), sea turtles
and marine mammals, pp. FAO.
2002:1426-1468. Rome.
Available:https://fishbase.mnhn.fr/referenc
es/FBRefSummary.php?ID=51310

Roux O, Conand F. Feeding habits of the
bigeye scad, Selar crumenophthalmus
(Carangidae), in La Réunion Island waters
(south-western Indian ocean). Cybium.
2000;24:173-179.
Available:https://www.semanticscholar.org/
paper/Feeding-habits-of-the-bigeye-
scad%?2C-Selar-in-La-Roux-
Conand/47ff91e28843fd0aa0e9ad64aalbe
076f13c0c04


https://www.amnh.org/content/download/76443/1460045/file/Romblon%20Island-Philippines%20Case%20Study.pdf
https://www.amnh.org/content/download/76443/1460045/file/Romblon%20Island-Philippines%20Case%20Study.pdf
https://www.amnh.org/content/download/76443/1460045/file/Romblon%20Island-Philippines%20Case%20Study.pdf
https://doi.org/10.1111/j.1439-0426.1998.tb00626.x
https://doi.org/10.1111/j.1439-0426.1998.tb00626.x
https://pubmed.ncbi.nlm.nih.gov/10860702/
https://pubmed.ncbi.nlm.nih.gov/10860702/
https://doi.org/10.1046/j.1439-0426.2003.00519.x
https://doi.org/10.1046/j.1439-0426.2003.00519.x
https://www.nfrdi.da.gov.ph/tpjf/etc/assessment_of_the_commercial_fisheries_of_western_and_central_visayan_sea.pdf
https://www.nfrdi.da.gov.ph/tpjf/etc/assessment_of_the_commercial_fisheries_of_western_and_central_visayan_sea.pdf
https://www.nfrdi.da.gov.ph/tpjf/etc/assessment_of_the_commercial_fisheries_of_western_and_central_visayan_sea.pdf
https://www.nfrdi.da.gov.ph/tpjf/etc/assessment_of_the_commercial_fisheries_of_western_and_central_visayan_sea.pdf
https://www.unepscs.org/components/com_remository_files/downloads/South-China-Sea-National-Reports-Fish-Stocks-Habitats-South-China-Sea.pdf
https://www.unepscs.org/components/com_remository_files/downloads/South-China-Sea-National-Reports-Fish-Stocks-Habitats-South-China-Sea.pdf
https://www.unepscs.org/components/com_remository_files/downloads/South-China-Sea-National-Reports-Fish-Stocks-Habitats-South-China-Sea.pdf
https://www.unepscs.org/components/com_remository_files/downloads/South-China-Sea-National-Reports-Fish-Stocks-Habitats-South-China-Sea.pdf
http://pubs.iclarm.net/resource_centre/Chapter-32-FA.pdf
http://pubs.iclarm.net/resource_centre/Chapter-32-FA.pdf
https://www.fisheriesjournal.com/archives/2016/vol4issue4/PartD/4-2-49-194.pdf
https://www.fisheriesjournal.com/archives/2016/vol4issue4/PartD/4-2-49-194.pdf
https://www.fisheriesjournal.com/archives/2016/vol4issue4/PartD/4-2-49-194.pdf
https://www.semanticscholar.org/paper/Reproductive-biology-of-two-Hawaiian-pelagic-the-Clarke-Privitera/30e85ff773d179d082fb4a721de5af2da22f97d4
https://www.semanticscholar.org/paper/Reproductive-biology-of-two-Hawaiian-pelagic-the-Clarke-Privitera/30e85ff773d179d082fb4a721de5af2da22f97d4
https://www.semanticscholar.org/paper/Reproductive-biology-of-two-Hawaiian-pelagic-the-Clarke-Privitera/30e85ff773d179d082fb4a721de5af2da22f97d4
https://www.semanticscholar.org/paper/Reproductive-biology-of-two-Hawaiian-pelagic-the-Clarke-Privitera/30e85ff773d179d082fb4a721de5af2da22f97d4
https://www.semanticscholar.org/paper/Reproductive-biology-of-two-Hawaiian-pelagic-the-Clarke-Privitera/30e85ff773d179d082fb4a721de5af2da22f97d4
https://fishbase.mnhn.fr/references/FBRefSummary.php?ID=51310
https://fishbase.mnhn.fr/references/FBRefSummary.php?ID=51310
https://www.semanticscholar.org/paper/Feeding-habits-of-the-bigeye-scad%2C-Selar-in-La-Roux-Conand/47ff91e28843fd0aa0e9ad64aa16e076f13c0c04
https://www.semanticscholar.org/paper/Feeding-habits-of-the-bigeye-scad%2C-Selar-in-La-Roux-Conand/47ff91e28843fd0aa0e9ad64aa16e076f13c0c04
https://www.semanticscholar.org/paper/Feeding-habits-of-the-bigeye-scad%2C-Selar-in-La-Roux-Conand/47ff91e28843fd0aa0e9ad64aa16e076f13c0c04
https://www.semanticscholar.org/paper/Feeding-habits-of-the-bigeye-scad%2C-Selar-in-La-Roux-Conand/47ff91e28843fd0aa0e9ad64aa16e076f13c0c04
https://www.semanticscholar.org/paper/Feeding-habits-of-the-bigeye-scad%2C-Selar-in-La-Roux-Conand/47ff91e28843fd0aa0e9ad64aa16e076f13c0c04

29.

30.

31.

32.

33.

34.

35.

Gonzalez and Ribot; Uttar Pradesh J. Zool., vol. 44, no. 13, pp. 92-105, 2023; Article no.UPJOZ.2651

Roos D, Roux O, Conand F. Notes on the
biology of the bigeye scad, Selar
crumenophthalmus (Carangidae) around
Reunion Island, southwest Indian Ocean.
Sci. Mar. 2017;71:137-144.
Available:https://www.semanticscholar.org/
paper/Notes-on-the-biology-of-the-bigeye-
scad%?2C-Selar-Roos-
Roux/780b364a58ab08b2b065344cb08f37
8d65b15997

Echem RT, Minoza DN. Biological
Characterization of big-eyed scad Selar
crumenophthalmus Bloch (Osteichthyes:
Carangidae). Nat. Sci. 2017;9(1):4-8.
Available:http://www.journalresearchijf.com
/wp-content/uploads/C2-NS-V9.0-11-
JAN2017-04-08-BIOLOGICAL-
CHARACTERIZATION-OF-BIG-EYE-
SCAD-SELAR-CRUMENOPHTHALMUS-
BLOCH-OSTEICHTHYES-
CARANGIDAE.pdf

Isa MM, Abdullah S, Yasin AH. Population
structure of small pelagic fishes of the east
coast of Peninsular Malaysia. Fish. Bull.
Dep. 1996;99:1-27.
Available:https://www.yumpu.com/en/docu
ment/view/27719854/population-structure-
of-small-pelagic-fishes-off-the-
seafdecorgmy

Rajali H.B, Rumpet R. Distribution and
Biological status of the pelagic resources
off Sarawak Malaysia. 1991;68.
Available:http://myagric.upm.edu.my/id/epri
nt/6781/

Espino-Barr E, Gallardo-Cabello Garcia-
Boa A, Puente-Gomez M. Aspects of the
fishery of Selar crumenophthalmus in
Central Mexican Pacific Coast. 6:2277-
8179. Int. J. Sci. Res. Publ.
2017;6(8):9541-9550.
Available:https://www.worldwidejournals.co
m/international-journal-of-scientific-
research-(IJSR)/article/aspects-of-the-
fishery-of-selar-crumenophthalmus-in-
central-mexican-pacific-
coast/MTE4NDk=/?is=1&b1=237&k=60
Fadzly N, Adeeb S, Md Sah ASR. Some
biological aspects of bigeye scad, selar
crumenophthalmus from Bangaa Faru,
Maldives. Trop Life Sci Res. 2017,
28(2):127-141.
Available:https://pubmed.ncbi.nim.nih.gov/
28890766/

Catajay GV, Lorenzo R, Majam JB, Moral
KM, Mallorca AQ, Reloj AM. Notes on
reproductive seasonality and size structure
of Big-eyed Scad, Selar

36.

37.

38.

39.

40.

41.

104

crumenophthalmus (Family: Carangidae)
in Romblon Pass, Philippines. Romblon
State University, San Agustin Campus. BS
Fisheries Undergraduate Thesis. 2016;1-
45

Froese R. Cube law, condition factor and
weight-length relationships: History, meta-
analysis and recommendations.” J. Appl.
Ichthyol. 2006;22:241-253.
Available:https://www.semanticscholar.org/
paper/Cube-law%?2C-condition-factor-and-
weight-length-and-
Froese/c8b838ec6e1c994e02e676b6693b
€3936251d466

De Mitcheson, S. Mainstreaming fish

spawning  aggregations into fishery
management calls for a precautionary
approach. BioScience. 2016;66(4):
295-306.

Available:https://www.jstor.org/stable/9000
7581

Mitra A, Abdel-Gawad F, Bassem S, Barua
P, Assisi L, Parisi C, Temraz TA, Vangone
R, Kajbaf K, Kumar V, Guerriero G.

Climate change and reproductive
biocomplexity in  fishes: Innovative
management approaches towards

sustainability of fisheries and aquaculture.
Water. 2023;15(4):725.
Available:https://doi.org/10.3390/w150407
25

Morgan MJ. Integrating reproductive
biology into scientific advice for fisheries
morphological analysis. J. Northw. Atl.
Fish. Sci. 2008;41:37-51.
Available:https://journal.nafo.int/Portals/0/2
008-2009/4-morgan.pdf

Cotter J, Mesnil B, Witthames PR, Parker-
humphreys M. Notes on nine biological
indicators estimable from trawl surveys
with an illustrative assessment for North
Sea cod. Aquat. Living Resour. 2009;
22:135-153.
Available:https://www.semanticscholar.org/
paper/Notes-on-nine-biological-indicators-
estimable-from-Cotter-
Mesnil/c14798ca0292b51d9ch2752de7c21
1bel72d9a4d

Vicentini RN, Aratjo FG. Sex ratio and
size structure of Micropogonias furnieri
(Desmarest, 1823) (Perciformes,
Sciaenidae) in Sepetiba Bay, Rio de
Janeiro, Brazil. Braz J Biol. 2003 Nov;
63(4):559-66.
Available:https://pubmed.ncbi.nim.nih.gov/
15029367/


https://www.semanticscholar.org/paper/Notes-on-the-biology-of-the-bigeye-scad%2C-Selar-Roos-Roux/780b364a58ab08b2b065344cb08f378d65b15997
https://www.semanticscholar.org/paper/Notes-on-the-biology-of-the-bigeye-scad%2C-Selar-Roos-Roux/780b364a58ab08b2b065344cb08f378d65b15997
https://www.semanticscholar.org/paper/Notes-on-the-biology-of-the-bigeye-scad%2C-Selar-Roos-Roux/780b364a58ab08b2b065344cb08f378d65b15997
https://www.semanticscholar.org/paper/Notes-on-the-biology-of-the-bigeye-scad%2C-Selar-Roos-Roux/780b364a58ab08b2b065344cb08f378d65b15997
https://www.semanticscholar.org/paper/Notes-on-the-biology-of-the-bigeye-scad%2C-Selar-Roos-Roux/780b364a58ab08b2b065344cb08f378d65b15997
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
http://www.journalresearchijf.com/wp-content/uploads/C2-NS-V9.0-I1-JAN2017-04-08-BIOLOGICAL-CHARACTERIZATION-OF-BIG-EYE-SCAD-SELAR-CRUMENOPHTHALMUS-BLOCH-OSTEICHTHYES-CARANGIDAE.pdf
https://www.yumpu.com/en/document/view/27719854/population-structure-of-small-pelagic-fishes-off-the-seafdecorgmy
https://www.yumpu.com/en/document/view/27719854/population-structure-of-small-pelagic-fishes-off-the-seafdecorgmy
https://www.yumpu.com/en/document/view/27719854/population-structure-of-small-pelagic-fishes-off-the-seafdecorgmy
https://www.yumpu.com/en/document/view/27719854/population-structure-of-small-pelagic-fishes-off-the-seafdecorgmy
http://myagric.upm.edu.my/id/eprint/6781/
http://myagric.upm.edu.my/id/eprint/6781/
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/aspects-of-the-fishery-of-selar-crumenophthalmus-in-central-mexican-pacific-coast/MTE4NDk=/?is=1&b1=237&k=60
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/aspects-of-the-fishery-of-selar-crumenophthalmus-in-central-mexican-pacific-coast/MTE4NDk=/?is=1&b1=237&k=60
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/aspects-of-the-fishery-of-selar-crumenophthalmus-in-central-mexican-pacific-coast/MTE4NDk=/?is=1&b1=237&k=60
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/aspects-of-the-fishery-of-selar-crumenophthalmus-in-central-mexican-pacific-coast/MTE4NDk=/?is=1&b1=237&k=60
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/aspects-of-the-fishery-of-selar-crumenophthalmus-in-central-mexican-pacific-coast/MTE4NDk=/?is=1&b1=237&k=60
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/aspects-of-the-fishery-of-selar-crumenophthalmus-in-central-mexican-pacific-coast/MTE4NDk=/?is=1&b1=237&k=60
https://pubmed.ncbi.nlm.nih.gov/28890766/
https://pubmed.ncbi.nlm.nih.gov/28890766/
https://www.semanticscholar.org/paper/Cube-law%2C-condition-factor-and-weight-length-and-Froese/c8b838ec6e1c994e02e676b6693bc3936251d466
https://www.semanticscholar.org/paper/Cube-law%2C-condition-factor-and-weight-length-and-Froese/c8b838ec6e1c994e02e676b6693bc3936251d466
https://www.semanticscholar.org/paper/Cube-law%2C-condition-factor-and-weight-length-and-Froese/c8b838ec6e1c994e02e676b6693bc3936251d466
https://www.semanticscholar.org/paper/Cube-law%2C-condition-factor-and-weight-length-and-Froese/c8b838ec6e1c994e02e676b6693bc3936251d466
https://www.semanticscholar.org/paper/Cube-law%2C-condition-factor-and-weight-length-and-Froese/c8b838ec6e1c994e02e676b6693bc3936251d466
https://www.jstor.org/stable/90007581
https://www.jstor.org/stable/90007581
https://doi.org/10.3390/w15040725
https://doi.org/10.3390/w15040725
https://journal.nafo.int/Portals/0/2008-2009/4-morgan.pdf
https://journal.nafo.int/Portals/0/2008-2009/4-morgan.pdf
https://www.semanticscholar.org/paper/Notes-on-nine-biological-indicators-estimable-from-Cotter-Mesnil/c14798ca0292b51d9cb2752de7c211be172d9a4d
https://www.semanticscholar.org/paper/Notes-on-nine-biological-indicators-estimable-from-Cotter-Mesnil/c14798ca0292b51d9cb2752de7c211be172d9a4d
https://www.semanticscholar.org/paper/Notes-on-nine-biological-indicators-estimable-from-Cotter-Mesnil/c14798ca0292b51d9cb2752de7c211be172d9a4d
https://www.semanticscholar.org/paper/Notes-on-nine-biological-indicators-estimable-from-Cotter-Mesnil/c14798ca0292b51d9cb2752de7c211be172d9a4d
https://www.semanticscholar.org/paper/Notes-on-nine-biological-indicators-estimable-from-Cotter-Mesnil/c14798ca0292b51d9cb2752de7c211be172d9a4d
https://pubmed.ncbi.nlm.nih.gov/15029367/
https://pubmed.ncbi.nlm.nih.gov/15029367/

42.

43.

44,

45,

Gonzalez and Ribot; Uttar Pradesh J. Zool., vol. 44, no. 13, pp. 92-105, 2023; Article no.UPJOZ.2651

Abbott JK, Haynie AC. What are we
protecting? Fisher behavior and the
unintended consequences of spatial
closures as a fishery management
tool. Ecological

Applications. 2012;22(3):762-777.
Available:http://www.jstor.org/stable/23213
915

Andrasinas V, Ivanauskas E, Svagzdys A,
Razinkovas-Baziukas A. Assessment of
four major fish species stocks in the
Lithuanian and Russian Parts of Curonian
Lagoon (SE Baltic Sea) Using CMSY
Method. Fishes. 2022;7(1):9.
Available:https://doi.org/10.3390/fishes701
0009

Trinidad AC, Pomeroy RS, Corpuz P,
Aguero  MN. Bioeconomics of the
Philippine small pelagics fishery; 1993.
Available:https://www.semanticscholar.org/
paper/Bioeconomics-of-the-Philippine-
small-pelagics-Trinidad-
Pomeroy/a3937c24209033c¢75f94e8b77d4
d75ef866f9b91

Siwat V, Ambriyanto A, Widowati |I.
Biometrics of bigeye scad, Selar
crumenophthalmus and shrimp scad
Alepes djedaba from semarang waters,
Indonesia. AACL Bioflux. 2016;9(4):915-
922.
Available:http://www.bioflux.com.ro/docs/2
016.915-922.pdf

46.

47.

48.

49,

Connor L, Matson R, Kelly FL. Length-
weight relationships for common
freshwater fish species in Irish lakes and
rivers. Biol. Environ.: Proceedings of the
Royal Irish Academy. 2017;117(2):65—
75.
Available:https://doi.org/10.3318/bioe.2017
.07

Behzadi Pour F, Parra L, Lloret J,
Abdanan Mehdizadeh S. measuring and
evaluating the speed and the physical
characteristics of fishes based on
video processing. Water. 2023;15(11):
2138.
Available:https://doi.org/10.3390/w151121
38

Falsone F, Geraci ML, Scannella D,
Gancitano V, Di Maio F, Sardo G,
Quattrocchi F, Vitale S. Length-weight
relationships of 52 species from the south
of sicily (Central Mediterranean Sea).
Fishes. 2022;7(2):92.
Available:https://doi.org/10.3390/fishes702
0092

Famoofo OO, Abdul WO. Biometry,
condition factors and length-weight
relationships of sixteen fish species in
Iwopin fresh-water ecotype of Lekki
Lagoon, Ogun State, Southwest Nigeria.
Heliyon. 2020;6(1):e02957.
Available:https://doi.org/10.1016/j.heliyon.2
019.e02957

© Copyright MB International Media and Publishing House. All rights reserved.

105


http://www.jstor.org/stable/23213915
http://www.jstor.org/stable/23213915
https://doi.org/10.3390/fishes7010009
https://doi.org/10.3390/fishes7010009
https://www.semanticscholar.org/paper/Bioeconomics-of-the-Philippine-small-pelagics-Trinidad-Pomeroy/a3937c24209033c75f94e8b77d4d75ef866f9b91
https://www.semanticscholar.org/paper/Bioeconomics-of-the-Philippine-small-pelagics-Trinidad-Pomeroy/a3937c24209033c75f94e8b77d4d75ef866f9b91
https://www.semanticscholar.org/paper/Bioeconomics-of-the-Philippine-small-pelagics-Trinidad-Pomeroy/a3937c24209033c75f94e8b77d4d75ef866f9b91
https://www.semanticscholar.org/paper/Bioeconomics-of-the-Philippine-small-pelagics-Trinidad-Pomeroy/a3937c24209033c75f94e8b77d4d75ef866f9b91
https://www.semanticscholar.org/paper/Bioeconomics-of-the-Philippine-small-pelagics-Trinidad-Pomeroy/a3937c24209033c75f94e8b77d4d75ef866f9b91
http://www.bioflux.com.ro/docs/2016.915-922.pdf
http://www.bioflux.com.ro/docs/2016.915-922.pdf
https://doi.org/10.3318/bioe.2017.07
https://doi.org/10.3318/bioe.2017.07
https://doi.org/10.3390/w15112138
https://doi.org/10.3390/w15112138
https://doi.org/10.3390/fishes7020092
https://doi.org/10.3390/fishes7020092
https://doi.org/10.1016/j.heliyon.2019.e02957
https://doi.org/10.1016/j.heliyon.2019.e02957

