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— ABSTRACT

Improving the efficiency of fishing gears to catch species and sizes selectively and to catch more fish
with less fishing efforts are essential objectives in fisheries research. This study utilized a small-scale multiple
troll line, using two different artificial lures, i.e., green and blue, to determine the color lure preference of
fish catch, catch composition, relative abundance, and catch per unit effort. In addition, the length-weight
relationships of the caught species were also investigated. The study was conducted in the Bongao waters,
Tawi-Tawi, Philippines, through fishing samplings using two separate motorized boats with two gears. A total
of 1,032 fishes were caught by multiple troll line, which identified nine species with relative abundance: frigate
tuna juvenile Auxis thazard (37.11%), bullet tuna Auxis rochei (24.90%), eastern little tuna Euthynnus affinis
(15.99%), bigeye scad Selar crumenopthalmus (15.21%), yellowfin tuna Thunnus albacares (3.01%), common
dolphin fish Coryphaena hippurus (1.75%), double-lined mackerel Grammatorcynus bilineatus (1.16%),
shortfin scad Decapterus macrosoma (0.58%), and skipjack tuna Katsuwonus pelamis (0.29%). There were 677
fishes (65.89%) and 355 fishes (34.41%) lured by green and blue artificial lures, respectively. Most of the caught
species had a size distribution ranging from 21.5 cm to 30.5 cm for both lure colors. The slopes (b) of the
length-weight relationships of the caught fishes ranged between 1.5473 (skipjack tuna) and 3.305 (bullet tuna).
In terms of catch per unit effort (CPUE) for all the species caught, the multiple troll line with the green lure
had the highest mean CPUE with 0.63+0.12 kg/hr, while the blue lure had a mean CPUE of 0.35+0.7 kg/hr,
although there was no significant difference (p > 0.05). This study suggests that multiple troll lines with either
green or blue lures are effective small-scale fishing gear to catch small tunas and tuna-like, especially frigate
tuna, bullet tuna, and eastern little tuna.
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1. INTRODUCTION and Sarri 2022). Small-scale fisheries, in particular,
provide important yet underrated contributions to the

economies of some of the world’s poorest countries,

Philippines is among the major countries with a
2% share or roughly 1.76 million tonnes in terms of
live weight (FAO, 2022). Being an archipelagic country
with 7 641 islands, capture fisheries play a crucial role
in providing sustenance, protein source, and export
earnings (Tahiluddin and Terzi 2021; Tahiluddin

In 2020 world marine capture production, the

rendering much of the animal protein needed by
societies where food security remains a pressing issue
(Andrew et al. 2007). In the Philippines, small-scale
fisheries contribute substantially to the country’s
economy, supply the majority of the dietary fish
requirement for millions of Filipinos who consume
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nearly 38 kg/capita/year, and offer direct employment
to more than 1 million fishers (Perez et al. 2012).
Small-scale fisheries are a form of fisheries carried out
along coastal and inland waters with or without the use
of vessels of 3 gross tons or less (BFAR 2019). In 2020,
the production from the Philippine marine small-
scale fisheries was about 950,000, contributing about
22% of the total production (PSA 2021 ). The major
caught fish species in the small-scale marine fisheries
in the country are mainly dominated by bigeye scad
(Selar crumenophthalmus), Bali sardinella (Sardinella
lemuru), frigate tuna (Auxis thazard), round-
scad (Decapterus maruadsi), fimbriated sardines
(Sardinella  fimbriata), slipmouth (Leiognathus),
squid (Teuthoidea), Indian mackerel (Rastrelliger
kanagurta), yellowfin tuna (Thunnus albacares), and
anchovies (Engraulidae) (BFAR 2019 ; Tahiluddin and
Terzi 2021). Fishing gears, mainly belonging to the
lines category, are among the most employed by fishers
in small-scale fisheries in the Philippines (Balisco et al.
2019; Macale et al. 2020; Tahiluddin and Terzi 2021;
Mohammad et al. 2022).

Troll line (trolling line) is a long line cast
horizontally, equipped with hooks at the loose end.
These hooks can be baited with either natural bait or
an artificial lure. The entire setup is then pulled or
towed behind a moving boat (Umali, 1950; Eyo and
Akpati 1995 ). In the Philippines, troll line is one of the
popular line fishing gears operated in the municipal
waters across the entire Philippine waters (Baleta et
al. 2017; Padios et al. 2017; Balisco et al. 2019; Macale
et al. 2020; Mohammad et al. 2022). It is an active
fishing gear that typically catches juveniles and adults'
pelagic species, such as frigate tuna, Indian mackerel,
and eastern little tuna (Babaran and Ishizaki 2011;
Balisco et al. 2019). Multiple troll line or multiple
hook troll line is among the most used fishing gears
during the onset of summer and rainy seasons in
Isabela, Philippines (Padios et al. 2017). In Tawi-Tawi,
a province located in the Sulu Sea and part of the Sulu-
Sulawesi marine ecoregion, which is renowned as one
of the Philippines’ most productive fishing grounds
and nursery areas for small pelagic fish, fishers have
been employing multiple troll lines for many years.
This fishing technique primarily focuses on targeting
small tuna species, such as frigate tuna, eastern little
tuna, bullet tuna, and other similar pelagic fish species.
Local fishers highly regard the multiple troll line due to
its operational simplicity and affordability. It consists
of essential components such as hooks, sinkers,
monofilament nylon, silk cloth, and swivels. Locally
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known as "tondaan," this boat-operated fishing gear
is constructed with different lures featuring various
colors (Hapid A, interview with authors, 20 Mar 2020).

Studies on the influence of color on the
catching efficiency of line fishing gears are sufficient
(Tester and Nakamura 1957; Jester 1977; Okamoto et al.
2001; Hsieh et al. 2001; Asia and Garcia 2009; Moraga
et al. 2015; Atessahin 2022). Some studies focused on
the effects of colored baits in the longline fishery to
mitigate the high bycatch of turtles (Swimmer et al.
2005; Yokota et al. 2009; Afonso et al. 2021). However,
a large number of fishers and fisheries biologists have
attempted and failed to find more efficient artificial
lures or fishing baits for tuna fishing (Kawamura et
al. 1981). In Tawi-Tawi, Philippines, local fishers have
been playing on different lure colors of multiple troll
line for many years to attract more catch. However,
this was done in an unscientific way; hence, this study
was initiated to fill in the gaps. After several trials in
determining the most significant colors of lures, we
came up with testing the influence of two different
colors (green and blue) of lures of small-scale multiple
troll line in municipal waters of Bongao, Tawi-Tawi,
Philippines, and determined their catch composition,
relative abundance, length-weight relationship, and
catch per unit effort.

2. MATERIALS AND METHODS
2.1 Study site and duration

The study was conducted at Bongao
municipal fishing grounds, Tawi-Tawi, Philippines
(Figure 1), from March 15, 2020 to April 27, 2020.

2.2 Multiple troll line preparations

Blue and green lures were chosen in the
present study as reported by the fishers in the area and
as verified in fishing trials. The mainline was made of
monofilament nylon twine no. 30, while the branch
line was made of monofilament nylon twine no. 10.
] hook (VMC) no. 24 was attached to each branch
line, with each gear having 100 hooks and provided
with sinkers. The lures (green and blue) used in this
study are made of folded strands of silk cloth. Each
lure consists of 67 strands, which, when folded, double
the number to 134 strands. The length of each lure is
2.5 cm. These two color of strands, with 50 each, were
distributed and attached randomly to each hook. The
specific measurements of these various components of
the gear can be seen in Figure 2.
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Figure 1. Map showing the location of fishing sites (boats) in the waters off

Bongao, Tawi-Tawi, Philippines.
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Figure 2. Multiple troll line set up during samplings.

2.3 Fishing sampling

A total of 46 fishing sets were conducted daily
(5:30-7:30 AM and 5:30-7:30 PM) except during bad
weather and depending upon the velocity of the water
current in the fishing grounds. The fishing grounds are
estimated to extend from 3 to 7 nautical miles from
the shoreline of Sanga-Sanga Island, Bongao, Tawi-
Tawi, Philippines, and with an estimated depth of 70
to 200 fathoms. Two motorized bancas (powered with
a 13.0 horsepower Honda engine) were utilized, with
two gears each conducting fishing simultaneously on
the same fishing grounds. Each banca was manned by
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Number of hooks (#24) 100 pes, (50 pes blue, 50 pes green).

Length of branch line is 5 cm, P.A. No. 10
Mainline 1 = P.A. No. 70

Mainline 2 =P.A. No. 20

two fishers, one at the center and the other at the stern,
who could take turns using the gears or man the banca.
The gear required a constant speed of 1 knot by towing
it to the hind part of the boat submerged at about 15
fathoms depth, and towed where the direction of the
water current or against the water current or just
counter-attack the forward direction of the school of
fish to allow them to bite. Once there was a fish on the
gear, the boat speed decreased to a very low speed and
followed the curvature of the school of fish. Then, once
the fish bit the lures, the boat stopped immediately,
hauled the fish, and placed it in the designated basins
according to the color of the lure used. The same
procedure was repeated for another fishing set.
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2.4 Catch composition and relative abundance

The number of fish and species caught
were recorded according to different lures. Fishes
caught were identified morphologically. The relative
abundance of the fish catch was computed using the
formula below:

Number of species

Relative Abundance = 100 (1)

Total number of species

2.5 Length-weight relationship

The weight was recorded to the nearest 0.5
cm and its length (total length) to the nearest 0.5 g.
The total length and weight of all fishes were used
to calculate the length-weight relationship using the
formula suggested by Ricker (1975).

W =all (2)

In this equation, W is the total weight (g), L
is the total length of fish, @’ is the intercept, and b’ is
the slope.

2.6 Catch per unit effort (CPUE)

Catch per unit effort (CPUE) was computed
using the formula below.

_ Total catch(kg) day ™ (3)
CPUE = Fishing time(hr)

2.7 Statistical Analysis

The data on the CPUE expressed as
mean+SEM was analyzed using a t-test in IBM SPSS
version 20. The significant difference was set at p<0.05.
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3. RESULTS
3.1 Catch composition and relative abundance

There were nine species caught by the
multiple troll line with an overall total catch of 1,032
fishes: 383 frigate tuna (Auxis thazard), 257 bullet
tuna (Auxis rochei), 165 eastern little tunas (Euthynnus
affinis), 157 bigeye scad (Selar crumenopthalmus),
31 yellowfin tuna juvenile (Thunnus albacares), 18
common dolphin fish (Coryphaena hippurus), 12
double-lined mackerel (Grammatorcynus bilineatus), 6
shortfin scad (Decapterus macrosoma), and 3 skipjack
tuna juveniles (Katsuwonus pelamis).

The relative abundances of the fish caught by
the multiple troll line (Table 1) were 37.11% frigate
tuna (25.77% for green lure, 11.34% for blue lure),
24.90% bullet tuna (15.89% green lure, 9.01% blue
lure), 15.99% eastern little tuna (9.11% green lure,
6.88% blue lure), 15.21% bigeye scad (10.27% green
lure, 4.94% blue lure), 3.01% yellowfin tuna (1.94%
green lure, 1.07% blue lure), 1.75% common dolphin
fish (1.36% green lure, 0.39% blue lure), 1.16% double-
lined mackerel (0.77% green lure, 0.39% blue lure),
0.58% shortfin scad (0.29% green lure, 0.29% blue
lure), and 0.29% skipjack tuna (0.19% green lure,
0.10% blue lure).

3.2 Size distribution of the caught fish

The overall size distribution (weight) of
all caught fish was dominated by more than 151 g
individuals, with the green lure having the highest
number of individuals (485) than the blue lure (238),
as shown in Figure 3. The size distribution in terms of

Table 1. Species composition and relative abundances of fishes caught by colored (green and blue) multiple troll line.

Species N Relative abundance (%)
Green lure Blue lure Total
Frigate tuna (Auxis thazard) 383 25.77 11.34 37.11
Bullet tuna (Auxis rochei) 257 15.89 9.01 24.90
Eastern little tuna (Euthynnus affinis) 165 9.11 6.88 15.99
Bigeye scad (Selar crumenopthalmus) 157 10.27 4.94 15.21
Yellowfin tuna juvenile (Thunnus albacares) 31 1.94 1.07 3.01
Common dolphin fish (Coryphaena hippurus) 18 1.36 0.39 1.75
Double-lined mackerel (Grammatorcynus bilineatus) 12 0.77 0.39 1.16
Shortfin scad (Decapterus macrosoma) 6 0.29 0.29 0.58
Skipjack tuna juvenile (Katsuwonus pelamis) 3 0.19 0.10 0.29
Total 1032 65.59 34.41 100.00
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the length (total length) according to species can be
seen in Figures 4 to 12. Frigate tuna was dominated
by an individual with a size range of 26.5-30.5 cm
(Figure 4), with the highest number in green lure
(166) compared to blue lure (61). A large number of
bullet tuna individuals (102) were in the size range
of 26.5-30.5 cm caught by the green lure and 21.5-
25.5 cm caught by the blue lure (Figure 5). The most
abundant eastern little tuna individuals had a size
range of 21.5-25.5 cm (Figure 6), predominated by
green lure (64) compared to blue lure (51). Bigeye
scad individuals were dominated by a size range of
21.5-25.5 cm (Figure 7), both in green lure (65) and
blue lure (32). Most yellowfin tuna, common dolphin
fish, and skipjack individuals were within the size
range of 21.5-25.5 cm in both lure colors (Figures
8, 9, and 10). Individuals of double-lined mackerel
were mostly under the size range of 16.5-14.5 cm
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Figure 3. Size distribution (weight) of multiple troll line-caught
fish (N = 1,032).
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Table 2. Length-weight relationship of the caught fish species.
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(Figure 11). Moreover, shortfin scad individuals
were within the range of 21.5-45.5 cm (Figure 12).

3.3 Length-weight relationship of the caught
species

The slopes (b) of the length-weight
relationships of the caught species were 3.305 (bullet
tuna), 3.2616 (eastern little tuna), 3.1393 (frigate
tuna), 2.8977 (yellowfin tuna), 2.7733 (bigeye scad),
2.6748 (common dolphin fish), 2.6465 (double-lined
mackerel), 1.9887 (shortfin-scad), and 1.5473 (skipjack
tuna) as shown in Table 2 and Figures 13-21. The b
values of bullet tuna, eastern little tuna, and frigate
were greater than 3, which showed positive allometric
growth (b > 3, t-test, p < 0.05). On the other hand,
the b values for yellowfin tuna, bigeye scad, common
dolphin fish, double-lined mackerel, shortfin-scad,
and skipjack were less than 3, indicating negative
allometric growth (b < 3, t-test, p > 0.05).

Species Length-weight relationship
N r’ b Growth type
Frigate tuna (Auxis thazard) 383 0.9107 3.1393 A+
Bullet tuna (Auxis rochei) 257 0.8809 3.305 A+
Eastern little tuna (Euthynnus affinis) 165 0.9696 3.2616 A+
Bigeye scad (Selar crumenopthalmus) 157 0.8977 2.7733 A-
Yellowfin tuna juvenile (Thunnus albacares) 31 0.94 2.8977 A-
Common dolphin fish (Coryphaena hippurus) 18 0.9255 2.6748 A-
Double-lined mackerel (Grammatorcynus bilineatus) 12 0.9963 2.6465 A-
Shortfin scad (Decapterus macrosoma) 6 0.9307 1.9887 A-
Skipjack tuna juvenile (Katsuwonus pelamis) 3 0.918 1.5473 A-
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Figure 13. Length-weight relationship of frigate tuna
(A. thazard).

Figure 14. Length-weight relationship of bullet tuna (A. rochei).
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3.4 Catch per unit effort (CPUE)

The multiple troll line with a green lure had
the highest mean CPUE at 0.63£0.12 kg/hr, while the
blue lure had a mean CPUE of 0.35+0.7 kg/hr for all
species caught (Table 3). However, statistically, there
was no significant difference (p > 0.05) among the lure
colors.

4. DISCUSSION

Visual characteristic (e.g., color, shape, size,
and movement) is among the factors that influence the
searching, detecting, attack/feed behaviors for different
prey by pelagic marine predators (Gilman et al. 2020).
Therefore, it is necessary to study the appropriate
preference for colored lures used in particular
fishing gear, such as multiple troll lines. While green
or yellow-green colors were significantly preferred
as lures, background tanks, and light attractors in
previous experiments conducted in longline fisheries
(Okamoto et al. 2001; Hsieh et al. 2001; Afonso et al.
2021), the color of the lure in multiple troll lines did
not affect the relative abundance, size distribution, and
catch per unit effort of the caught pelagic species in
the present study, despite observing higher numbers
attracted to green lures compared to blue lures. This
indicates that green and blue could be suitable colors
for artificial lures to enhance the catching performance
of multiple troll lines. The findings of the present study
align with previous research. For instance, Tester and
Nakamura (1957) reported that the catch records of
tuna trolling showed no color preference for lure nor
the form of the lure. Wilde et al. (2003) stated that
lure color pattern did not affect the length of fish
captured. In addition, lure color did not influence the
CPUE or hooking injury in bass but appeared to have
a negligible effect on the size of captured fish (Moraga
etal. 2015). The previous study on color vision in tuna
has suggested that yellowfin tuna, albacore, and bigeye
tuna are likely color-blind and absent of color vision
(Kawamura et al. 1981). Similarly, Crescitelli et al.
(1977) found only a single visual pigment in retinal
extracts of yellowfin tuna, little tuna, wahoo, black
marlin, and Makaira ampla. To be capable of color
vision, a fish must have two or more visual pigments

Table 3. Catch per unit effort (CPUE) of multiple troll line (N = 46).

Troll Line in Bongao Waters, Tawi-Tawi, Philippines

whose absorbance spectra overlap and have neural
interconnections that can compare the signals of the
photoreceptors appropriately (Levine and MacNichol
1982).

In the present study, the top fish species
caught by a multiple troll line with green and blue
artificial lures were frigate tuna, bullet tuna, eastern
little tuna, bigeye scads, and yellowfin tuna juvenile,
with the most size distribution of 21.5-30.5 cm.
Comparing these findings with the maximum
lengths reported in the literature, it can be seen that
the captured individuals in this study were generally
smaller in size compared to their maximum potential
length. According to Froese and Pauly (2023), the
maximum lengths (forked length) for frigate tuna,
bullet tuna, eastern little tuna, bigeye scads, and
yellowfin tuna are 65 cm, 50 cm, 100 cm, 70 cm, and
239 cm, respectively. The fact that most of the caught
individuals fell within the size range of 21.5 to 30.5
cm suggests that the fishing activity using a multiple
troll line targeted mostly juvenile individuals or
smaller-sized adults of these fish species. This could
have implications for the overall population dynamics
and the sustainability of these species, as the fishing
pressure may be affecting the reproductive potential
and growth of larger individuals. It is worth noting
that the size distribution observed in this study may
also be influenced by the choice of artificial lures
(green and blue) used in the multiple troll lines. Lure
color and design can attract specific species or sizes of
fish, potentially biasing the catch composition. Further
investigation into the lure preferences of different
fish species and their size selectivity could provide
valuable insights into optimizing fishing strategies and
reducing the impact on vulnerable populations.

The length-weight relationship of aquatic
organisms gives essential information in a particular
geographic region (Tesch 1971). Additionally, studies
on the length-weight relationship provide crucial data
for the assessment of fish population characteristics,
understanding the growth, life cycle, ontogenetic
changes, and fisheries resource protection (Seger et al.
2021), which are critical for the decision-making
process (Acarli et al. 2022). In the present study,
the most abundant caught species (i.e., frigate tuna,
eastern little tuna, and bullet tuna) showed positive

Lure color N Min-Max CPUE (kg/hr) Mean+SE CPUE (kg/hr) T-test
Green lure 46 0.00 - 4.24 0.63+0.12

p>0.05
Blue lure 46 0.00 - 2.12 0.35+0.74
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allometric growth patterns, while the rest caught
species showed negative allometric growth. Similar
studies have been previously reported that frigate
tuna showed positive allometric growth sampled
across different oceans and seas (Mudumala et al.
2018; Mariyasingarayan et al. 2018; Petukhova 2019;
Lelono and Bintoro 2019; Herath et al. 2019). For
eastern little tuna, some reports that this fish exhibited
isometric growth close to 3 (Rohit et al. 2012; Ahmed
et al. 2015), but most reported that it likewise showed
positive allometric growth (Al-Zibdah and Odat 2007;
Arnenda et al. 2020; Herath et al. 2019; Lelono and
Bintoro, 2019). For bullet tuna, it was reported that
this fish showed positive allometric growth patterns
(Herath et al. 2019), and other studies reported that its
growth was minor allometric (Asrial et al. 2021). In the
length-weight relationship, when b is less than 3, fish
become slimmer with increasing length, and growth
will be negatively allometric. In contrast, when b is
greater than 3.0, fish become heavier, showing positive
allometric growth and reflecting optimum conditions
for growth (Jisr et al. 2018). Positive allometric growth
means that as the individuals of a species grow larger
in size, certain body parts or dimensions increase at
a faster rate than the overall body size. In the case
of frigate tuna, eastern little tuna, and bullet tuna
in the present study, this implies that specific body
parts or dimensions, such as the head, length of fins,
or other relevant measurements, grow faster relative
to the overall size of the fish as they mature. On the
other hand, negative allometric growth indicates that
certain body parts or dimensions increase at a slower
rate compared to the overall body size. In the context
of the other caught species in this study, it suggests
that their body proportions change as they grow, with
certain dimensions lagging behind the overall size
increase. These findings have important implications
for understanding the growth and development of
the studied fish species. Positive allometric growth
in frigate tuna, eastern little tuna, and bullet tuna in
the present study may indicate specific adaptations
or physiological changes related to their behavior,
feeding habits, or ecological roles. It suggests that
these species may exhibit distinctive morphological
characteristics or specialized functions as they reach
larger sizes. On the other hand, negative allometric
growth in the remaining caught species in the present
study suggests a different pattern of growth and
development. It could indicate that these species have
different strategies for allocating energy and resources
as they grow, resulting in different proportions and
morphological changes compared to the positive
allometric species. Further investigation is necessary to

determine this negative allometric growth’s ecological
and physiological implications. Understanding the
growth patterns of different fish species is essential
for fisheries management and conservation efforts.
It provides insights into these species’ life history
and reproductive strategies. Furthermore, it helps
in predicting population dynamics and assessing
their vulnerability to fishing pressure. These findings
can aid in developing appropriate size and catch
limits to ensure the sustainable management of fish
populations.

Catch per unit effort (CPUE) is the quantity
of catch taken per unit of fishing gear. It can be utilized
to measure the gear type’s efficiency in terms of catch
and is likewise used as a fish abundance index, which
is theoretically, as the effort increases, catch also
increases (Mamalangkap et al. 2018). CPUE can vary
considerably because fish distributions are patchy,
and fish show temporal and spatial variation in their
activity and distribution patterns (Hubert and Fabrizio
2007). CPUE can change seasonally due to variations
in growth, recruitment, and mortality; however, such
changes may not be the same for all species or a given
species in all habitats (Hubert and Fabrizio 2007).
In this study, the CPUE ranged between 0.35+0.74
kg/hr and 0.63£0.12 kg/hr. The variability in CPUE
values could be attributed to several factors, including
variations in fishing effort, environmental conditions,
and the effectiveness of the fishing gear. It is important
to note that the CPUE is influenced by the abundance
and behavior of the target species, as well as the fishing
techniques employed. The higher CPUE value of
0.63+0.12 kg/hr indicates a greater catch rate per unit
of fishing effort compared to the lower CPUE value of
0.35+0.74 kg/hr. This suggests that during the study
period, the multiple troll line was more productive
in capturing the target species at a higher rate. To
the best of our knowledge, this is the first study to
report the catch per unit effort (CPUE) specifically for
multiple troll lines, making it challenging to compare
our findings with other studies employing the same
gear. However, to provide a point of reference, we
compared our results with the CPUE values reported
for troll lines in general. In a study conducted in
Albay Gulf, Philippines, the mean CPUE for troll lines
ranged between 8.88 and 10.32 kg/trip (Macale et al.
2020). The dominance of juvenile tuna species in the
CPUE of a multiple troll line, using either green or
blue artificial lures, in the present study underscores
the importance and efficiency of this fishing gear for
small-scale fisheries in Tawi-Tawi, Philippines.

The multiple troll line fishery has been a
significant small-scale industry in Tawi-Tawi since the
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1990s, providing an important source of fresh protein,
specifically small tuna species, and supporting
numerous local families. Over the years, each fisher
has developed his own strategies, experimenting with
various colors of artificial lures. The present study
offers valuable insights to address the knowledge gap
and hypothesis regarding which color, green or blue,
is more effective in attracting fish. The findings of this
study demonstrate that both green and blue artificial
lures can effectively be used in the multiple troll line
fishery to capture small tuna species, including frigate
tuna, bullet tuna, eastern little tuna, bigeye scad, and
yellowfin tuna juveniles. These results have significant
implications as they provide guidance on the selection
of lure color to optimize catches in the multiple troll
line fishery. Fishers can make informed decisions
based on this information, potentially improving their
fishing efficiency and economic outcomes.

5. CONCLUSION

In conclusion, this study contributes to our
understanding of the influence of color, specifically
green and blue, in artificial lures on the catch
performance of the multiple troll line. The findings
indicate that the color of the lure does not significantly
affect the catch performance of this fishing gear.
Furthermore, the multiple troll line primarily caught
tuna species, specifically frigate tuna, bullet tuna,
and eastern little tuna, exhibiting positive allometric
growth. Based on the results, it can be inferred that the
multiple troll line, equipped with either a green or blue
lure, is an effective small-scale fishing gear for targeting
small tunas and tuna-like species. The findings
suggest that fishers can utilize both green and blue
lures without compromising their catch performance
when using the multiple troll line. Overall, this study
highlights the importance of gear selection and
provides valuable insights for fishers in optimizing
their fishing strategies. Using the appropriate color
of artificial lures, fishers can effectively target and
catch small tunas and tuna-like species using the
multiple troll line. These findings contribute to the
sustainable management of small-scale fisheries and
the conservation of tuna populations in the study area.
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