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ABSTRACT

The present study aimed to investigate the effect of fishing period and mesh size on the size structure and
length frequency of two species of Caspian mullet. The length ranges of the fish caught in the cod-end and
cover for golden grey mullet were 13.9-56.1 cm and 10.5- 50.6 cm and for leaping mullet were 13.8-31.2
and 8.5-31.1 cm, respectively. The peak frequency of length in the cod-end for the two species was the same
in the two fishing periods and the two meshes, while in cover It depended on the two mentioned factors for
golden grey mullet. From October to January, smaller fish of both species accounted for a relatively higher
percentage. The proportion of medium-sized leaping mullets in the cod end was consistently lower than that
of large fish, but this pattern was reversed in the cover. golden grey mullet, the percentage of medium-sized
fish was consistently higher than the percentage of large fish, both in the cod-end and in the cover. The results
showed that the average fork length of both species trapped in the cod-end was significantly greater than
their length in the cover. There was a significant difference in the average fork length of the leaping mullet
between two cod-end with mesh sizes of 30 and 33 mm, but it was not significant for the golden grey mullet.
This pattern was also observed in the cover. There was a significant difference in the mean length between
the two fishing periods for both species trapped in the cod end and the cover. The results also indicated that
a significant percentage of large leaping mullets escape from the cod end, making them inaccessible to
fishermen. This may indicate the ineffectiveness of the mesh size commonly used in the beach seine net for
catching this species.
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1. INTRODUCTION

After Caspian white fish (Rutilus kutum), mullet is the most important species in the coastal catch
composition of the Caspian Sea and plays a significant role in the production of marine protein and the
economy of the northern provinces of Iran (Pourgholami Moghaddam, 2016). Analysis of size structure and
length frequency is one of the most common methods of aquatic catch assessment. Hence, length frequency
data provide useful information about the population dynamics of different fish species and help identify
issues such as cohort strength, slow growth, or excess mortality (Anderson and Neumann, 1996). Therefore,
the main aim of the present study was to investigate the effect of standard size (30 and 33 mm) of seine net
using cover in two different fishing periods on the size structure and length frequency distribution of two
species of golden mullet and leaping mullet caught in the Miankale area of Golestan province.
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2. MATERIAL AND METHOD

This study was conducted during the 2022 fishing season at the Parah Fisheries Cooperative located in the
Miankaleh region of Golestan province. The samples were collected using two beach seine with mesh sizes
of 30 and 33 mm in the bag part and a cover with an 18-millimeter mesh size during two fishing time intervals
(October to December and February to March). Fish were obtained separately from the main bag and the
cover during 54 seine-haul fishing. After species identification based on morphological characteristics such
as caudal peduncle, snout, head shape, and caudal fin (Pourgholami Moghaddam, 2016), as well as skin
color, the samples were biomaterial. Data were analyzed using t-test, ANOVA, and chi-square. All statistical
analyses and charts were performed using R and Excel software.

3. RESULTS

Out of 10,647 pieces of mullet caught, 7,010 pieces were leaping mullet (Chelon saliens) and 3,637 pieces
were golden grey mullet (Chelon auratus). The length ranges of the fish caught in the cod-end (main bag)
and cover for golden grey mullet were 13.9-56.1 cm (with an average of 32.2 cm) and 10.5-50.6 cm (with an
average of 24.1 cm), respectively. For leaping mullet, the range was 13.8- 31.2 cm (with an average of 25.7
cm) and 8.5-31.1 cm (with an average of 22.6 cm) in the main bag and the cover, respectively. The peak
frequency of length in the cod-end for two species, leaping mullet and golden grey mullet, was 26.5-29.5 cm
and 32.5-36.5 cm, respectively. This pattern was consistent during two fishing periods and with two different
mesh sizes. The leaping mullets trapped in the cover were most abundant in the length group 20.5-23.5. The
catch of golden mullet, however, varied depending on the fishing period and the mesh size of the cod-end
net. These were divided into two groups: 20.5-23.5 and 24.5-28.5. During the period from October to
January, smaller fish of both species accounted for a relatively higher percentage. The proportion of medium-
sized leaping mullets in the cod end was consistently lower than the proportion of large fish, but this pattern
was reversed in the cover. For golden grey mullet, the percentage of medium-sized fish was consistently
higher than the percentage of large fish, both in the cod end and in the cover. However, in the cover, the
percentage of large fish was significantly lower compared to medium-sized fish. The results showed that the
average fork length of both leaping mullet and golden grey mullet trapped in the cod-end was significantly
greater than their length in the cover. There was a significant difference between the average fork length of
leaping mullet in two bags with mesh sizes of 30 and 33 mm, but it was not significant for golden grey mullet.
This pattern was also observed in the cover. The average length between two fishing time intervals for both
species caught in the main bag and cover showed a significant difference.

4. CONCLUSION

In general, the results indicate that the mesh size and fishing period should be taken into account in the
analysis of stock assessment and catch management. The results also indicated that a significant percentage
of large leaping mullets escape from the cod end of the beach seine net, making them inaccessible to
fishermen. This may indicate the ineffectiveness of the mesh size commonly used in the beach seine net for
catching this species.
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Fig 1- The study region located in the Miankala area of Golestan province (the study area is marked
with a red pin).
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Table 1- Descriptive statistics of fork length (cm) of two species of leaping mullet (Chelon saliens) and
golden grey mullet (Chelon auratus) collected from the cod-end and cover of beach seine net

Standard

Standard

Sample size Maximum  Minimum error deviation Mean  Type of bag Species
2195 31.2 13.8 0.062 2.9 25.7 Cod-end
Chelon saliens
4815 31.1 8.5 0.048 3.3 22.6 Cover
2329 56.1 13.9 0.095 4.6 33.2 Cod-end Chelon auratus
1308 50.6 10.5 0.144 5.2 24.1 Cover
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Fig. 2- Size-frequency distributions (fork length, cm) of leaping mullet (Chelon saliens) trapped in the
cod end and cover of beach seine net with mesh size 30 and 33 mm during two fishing periods:
October to December (right) and January to March (left)
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Fig. 3- Size-frequency distributions (fork length, cm) of golden grey mullet (Chelon auratus) trapped
in the cod end and cover of beach seine net with mesh size 30 and 33 mm during two fishing periods:
October to December (right) and January to March (left)
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Table 2- The length range of two species of leaping mullet (Chelon saliens) and golden grey mullet
(Chelon auratus) caught using beach seine net based on the fishing period, mesh size and type of bag

fishing period

21 January -14 April

10 October-20 January

Chelon auratus Chelon saliens

Chelon auratus

Type of bag Mesh size
Chelon saliens

17.6 —52.0 152-31.2
15.7 -50.6 141-311
15.0-56.1 16.6-31.1
15-373 13.5-294

13.9-51.0
10.9-53.8
19.1-53.0
11.4-43.0

13.8-31.1 Cod-end

.
10.6 - 31.0 Cover
13.9-31.1 Cod-end
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8.5-30.1 Cover
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Table 3- Comparison of the length frequency (percentage) of leaping mullet (Chelon saliens) trapped
in the cod end and cover of beach seine net
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Mesh size: 30 mm

10 October-20 January (No in cod-end: 758; No in cover: 21 January -14 April (No in cod-end: 248; No in cover: 1096)

1471)
Cod-end Cover Cod-end Cover
Length class ) ) P value x? Length class ) ) P value x?
8.5-16.5 2.0 3.9 0.023 5.16 8.5-16.5 0.7 11 0.800 0.064
16.5-245 18.2 70.4 0.000 545.16  16.5-24.5 34.2 60.7 0.000 63.08
245-325 79.8 25.7 0.000 592.12 245-325 65.1 38.2 0.000 65.28

Mesh size: 33 mm

10 October-20 January (No in cod-end: 800; No in cover: 21 January -14 April (No in cod-end: 253; No in cover: 946)

1302)
_ Cod-end Cover Cod-end Cover
b 09,5 ) ) P value X Length class ) ) P value x?
8.5-16.5 3.1 54 0.015 5.89 8.5-16.5 0.0 2.1 0.039 4.23
16.5-24.5 30.7 71.8 0.000 362.34 16.5-245 17.4 724 0.000 251.23
24.5-32.5 66.2 22.8 0.000 414.19 245-325 82.6 255 0.000 275.48

P values less than 0.05 indicate a significant difference
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Table 4- Comparison of the length frequency (percentage) of golden grey mullet (Chelon auratus)

trapped in the cod end and cover of beach seine net

Mesh size: 30 mm

10 October-20 January (No in cod-end: 531; No in cover:

21 January -14 April (No in cod-end: 663; No in cover: 247)

396)
Lenath Cod-end Cover Lenath Cod-end  Cover
clasg (%) (%) P value x? clasg ) ) P value x?
10.5-22.5 0.8 528  0.000  343.97 10.5-22.5 1.8 35.6 0.000 206.96
22.5-34.5 69.9 41.7  0.000 72.82 22.5-34.5 53.2 57.9 0.238 1.39
34.5-58.5 29.4 5.6 0.000 81.45 34.5-58.5 44.9 6.5 0.000 116.15

Mesh size: 33 mm

October-20 January (No in cod-end: 466; No in cover: 395)

21 January -14 April (No in cod-end: 669; No in cover: 270)

Lenath Cod-end Cover Length  Cod-end Cover

closs (/) (/) P value x° gk ) () P value x?
10.5-22.5 1.5 47.3 0.000 254.74 10.5-22.5 0.7 35.9 0.000 242.24
22.5-34.5 69.5 49.1 0.000 36.33 22.5-345 55.5 54.8 0.915 0.011
34.5-58.5 29.0 3.5 0.000 94.81 34.5-58.5 43.8 9.3 0.000 100.92

P values less than 0.05 indicate a significant difference
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Fig. 4- Comparison of the average fork length of leaping mullet (Chelon saliens) and golden grey
mullet (Chelon auratus) based on the mesh size (30 and 33 mm), fishing period (1: October to
January and 2: January to March) and the bag type of beach seine net (A: cod end and K: cover)
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Table 5- Comparison of the fork length of golden grey mullet (Chelon auratus) caught in previous

studies
Mesh . . Mean
. Sampling region Frequency Length
size and time peak (cm) range (cm) length Reference Row
(mm) (cm)
3033 ~ Mesandarn200L- 2425 205-58 Fazli and Ghaninejad (2004)
. 29-30 - - 2
30,33 Guilan,2001-02 32.3 Fazli and Ghaninejad (2004)
25-26 . o 3
30,33 Golestan,2001-02 Fazli and Ghaninejad (2004)
s0z3  Meendaun2000- - 24-25 195059 Fazli and Ghaninejad (2004)  *
29-30 327 5
30,33 Guilan 2000-01 Fazli and Ghaninejad (2004)
30,33 Mazandaran 29-30 19.9-53 32.8 Daryanabard et al. (2009) 6
. Not 16 - 62 Aminian Fatideh et al. 7
30,33 Miankaleh reported 32.9 (2010)
Total coastline of Not 18-61 . 8
30,33 Iran 1991-2005 reported 32.3 Fazli et al. (2008)
30,33 Miankaleh 30-35 11-58 Not Paighambari et al. (2013) 9
reported
35 total coastline of Not 22-45 291 Porfaraj et al. (2013) 10
Iran reported
20,30,33 Guilan 30-34 10-54 333 Hajivand et al. (2016) 1
30,33 Total coastline of Not 37.5-61.0 48.2 Zandavar and Norouzi 12
: Iran reported (34.6-56.4) (44.5) (2017)
26-33 Miankaleh 30-35 19-58 32 Yahyaei et al. (2019) 13
30,33 Golestan 29-3. 20-52 Not Mofidi et al., 2020 14
reported
30 Total coastline of Not 19-50.2 327 Ghaninejad et al. (2010) 15
Iran reported
27-29 Miankaleh Not 249-414 357 Hajiradkouchak etal. (2022)  °
reported
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Fazli and Ghaninejad, 2004; Fazli et al., 2008; ) ¢l 0395
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Table 6- Comparison of the fork length of leaping mullet (Chelon saliens) caught in previous studies

Mesh Sampling region Fr n Length Mean
size ampling regio equency eng length Reference Row
and time peak (cm) range (cm)
(mm) (cm)
Mazandaran,2001- } Fazli and Ghaninejad 1
30,33 02 23-24 (2004)
30,33 Guilan,2001-02 24-25 18-43 275 Fazli and Ghaninejad 2
(2004)
Fazli and Ghaninejad 3
30,33 Golestan,2001-02 24-25 (2004)
30,33 Mazandaran,2000- 23-24 Fazli and Ghaninejad 4
01 (2004)
21-31 251 Fazli and Ghaninejad 5
30,33 Guilan 2000-01 25-26 (2004)
35 Anzali Not — 22-30 255 Porfaraj et al. (2013) 6
reported
Not 19.5-30 . 7
35 Babolsar reported 25.2 Porfaraj et al. (2013)
35 Bandar Torkaman Not 17.4-30.3 21.8 Porfaraj et al. (2013) 8
reported
Yo
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. . Not
30,33 (Anzali) Guilan reported 17.2-38.1
30,32 Mazandaran 23.5-24.5 16.4-34.2
Miankaleh Not
33 (Behshahr) reported 24-40
Not Miankaleh 20.2-21.6
reported (Ashuiradeh) (18.3-19.6) 17.5-28.0
Golestan (Gorgan ~ 19.5-19.5
bay) 2002-2003  (16.8-17.7)  +>13L5

25.5(23.1) Nematpasand et al. (2014) 9
243 Parafkandeh Haghighi et al. 10
’ (2016)
28 Aminian Fatideh et al. 11
(2017)
21.6 (19.6) Kalteh (2022) 12
Not - 13
reported Patimar (2008)
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