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Article Info ABSTRACT
Avrticle type: This study investigated the length-frequency distribution of Largehead Hairtail
Research Article (Trichiurus lepturus) caught using three hook sizes (No. 6, 7, and 8) in the coastal waters

of Konarak, northern Gulf of Oman. Sampling was conducted from early autumn 2022
to late spring 2023. A total of 645, 1,027, and 430 specimens were collected using hooks
No. 8, 7, and 6, respectively, and subjected to biometric analysis. The total length ranges
of fish captured were 60-124 cm (mean: 85.6 cm) with hook No. 6, 53-127 cm (mean:
80.3 cm) with hook No. 7, and 54-121 cm (mean: 81.4 cm) with hook No. 8.Results
showed that the mean length of fish caught with hook No. 6 was significantly greater than
those caught with hooks No. 7 and 8. However, considerable overlap was observed in the
length-frequency distributions across all hook sizes, indicating that larger hooks do not
completely prevent the capture of undersized individuals. The Kolmogorov-Smirnov test
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Keywords: found no significant difference in length distributions between hooks No. 7 and 8, but a
Largehead hairtail, significant difference was observed when comparing these to hook No. 6. Based on the
Hoke and line, sexual maturity length index, the proportion of undersized fish caught was 5.6% for hook
Sustainable management, No. 6, 18.0% for hook No. 7, and 18.2% for hook No. 8. These findings suggest that using
Length frequency, larger hooks—particularly No. 6—can enhance selectivity and reduce the capture of
Size-selectivity. immature individuals, contributing to the sustainable management of T. lepturus

populations. The study provides a basis for fisheries management strategies aimed at
conserving this economically valuable species in the Persian Gulf and Oman Sea.
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EXTENDED ABSTRACT

Introduction

The analysis of size structure and length-frequency distribution in fish populations is a widely
used approach for evaluating the size selectivity of fishing gear. It also serves as a foundational
tool for stock assessment and sustainable fisheries management. By examining the length-
frequency distribution of fish captured using different hook sizes, researchers can identify
which hooks are most selective and which exert the least negative impact on juvenile fish.
Understanding the size composition of catches is crucial for preventing the overharvesting of
immature individuals, thereby aiding in the conservation of fish stocks and the promotion of
long-term fishing sustainability.

Materials and Methods

This study was conducted in the coastal waters off Konarak Port, located in the northern Gulf
of Oman, from early autumn 2022 to late spring 2023. Sampling was carried out during
nighttime fishing trips using fiberglass motorboats. For each trip, data including date, bait type,
and the total length of each Trichiurus lepturus specimen were recorded to the nearest
centimeter. A total of 645, 1,027, and 430 specimens were analyzed for hooks No. 8, 7, and 6,
respectively. The proportions of standard (mature) and non-standard (immature) individuals
were determined based on both mean and median estimates of the species’ sexual maturity
length (Lmso). Descriptive statistics such as mean, standard deviation, median, and skewness
were calculated for each hook size. Differences in mean lengths were tested using ANOVA
followed by Duncan’s post hoc test. Length data were also grouped into five categories for chi-
square analysis to compare frequency distributions. The Kolmogorov-Smirnov test was applied
to assess differences in length-frequency distributions among hook sizes.

Results

Across all samples, the total length of T. lepturus ranged from 53 to 127 cm, with hook No. 7
capturing both the smallest and largest specimens. Fish caught with hook No. 6 had a
significantly higher mean length than those caught with hooks No. 7 and 8 (p < 0.05), and also
showed a narrower length range. While hooks No. 7 and 8 captured small proportions (<1%)
of undersized fish (<60 cm), none were recorded with hook No. 6.

Positive skewness in the length distributions indicated a concentration of smaller fish sizes
across all hooks. However, a decreasing coefficient of variation (CV) with increasing hook
number suggested greater size uniformity with larger hooks. Considerable overlap in length-
frequency distributions was observed between hooks No. 7 and 8, with no statistically
significant difference in mean lengths. Hook No. 6, however, exhibited distinct peaks in the
larger size classes (83-88 cm: 23.0%; 78-83 cm: 18.6%), in contrast to the dominant length
classes for hooks No. 7 (73-78 cm: 22.2%) and No. 8 (73-78 cm: 20.6%). Chi-square analysis
of the five length categories revealed significantly fewer small fish (53-68 cm: 1.6%) and more
individuals in the 83-98 cm range for hook No. 6. The Kolmogorov-Smirnov test showed that
the distributions from hooks No. 7 and 8 were statistically equivalent, while hook No. 6 differed
significantly from both (p < 0.05). Using Lmso thresholds, the proportion of non-standard
(immature) fish varied widely: 1.6-22.6% for hook No. 6, 7.8-49.1% for hook No. 7, and 6.7—
46.2% for hook No. 8. When averaged across both mean and median maturity lengths, hook
No. 6 had the lowest proportion of immature fish (mean: 9.3%; median: 5.6%) compared to
hook No. 7 (26.2%; 18.0%) and hook No. 8 (24.2%; 18.0%).
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Conclusion

This study confirms that length-frequency distributions of fish caught with different hook sizes
often overlap significantly, indicating that larger hooks do not entirely prevent the capture of
undersized individuals. The lack of a significant difference between hooks No. 7 and 8
highlights the limitation of relying solely on hook size to improve selectivity. Nevertheless,
hook No. 6 consistently demonstrated a higher mean catch length, lower frequency of immature
individuals, and more favorable size distribution patterns. Compared to gillnets and trawls—
where non-standard catches can exceed 70-85%—hook fishing yielded much lower
proportions of immature fish (<25%), particularly with hook No. 6 (as low as 5.6%). These
findings suggest that replacing non-selective fishing gear with hook-and-line methods,
especially using J-shaped hook No. 6, can significantly reduce juvenile bycatch, improve
fishery selectivity, and enhance the sustainability of T. lepturus stocks in the Oman Sea. Such
gear modifications, combined with spatial and seasonal fishing regulations, fisher training, and
policy support, provide a practical pathway toward sustainable fisheries management on both
regional and global scales.
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