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Abstract 19 

The present study aimed to determine the catch efficiency of hooks of different sizes commonly 20 

used in recreational common carp fishing in Türkiye. The investigation was conducted over a 21 

period from April 2018 to April 2020 in Keban Dam Reservoir, encompassing a total of 38 22 

fishing operations during which three different hook sizes (No. 4, No. 5, and No. 6) were 23 

evaluated. A total of 162 common carp specimens were captured, ranging from 26.1 to 86.4 cm 24 

in total length. While no statistically significant differences were detected in sample sizes 25 

among hook size categories, significant differences were observed in mean total fish length. 26 

Increasing hook size resulted in proportionally increased mean catch length. The findings 27 

demonstrated that hook size significantly influences the length distribution of common carp 28 

captures. Notably, increasing hook size reduced the capture efficiency for undersized 29 

individuals (below MCRS) and consequently decreased the discard rate resulting from 30 

undersized catches. Utilization of hook No. 6 could reduce the discard rate from 44.90% to 31 

14.04%. Based on these findings, it is recommended that the use of hooks No. 4 and smaller in 32 

recreational common carp angling in Türkiye be restricted. 33 

Keywords: Angling, Cyrinus carpio, Hook selectivity, Kedan Dam Lake, Sustainability,  34 

 35 

Introduction 36 

Recreational fisheries represent an important socio-economic activity worldwide, providing 37 

both economic benefits and recreational opportunities for millions of people (Arlinghaus & 38 

Cooke, 2009; Cooke & Cowx, 2009). Recreational fishing engages over 1 billion people 39 

annually worldwide, generating US$190 billion in economic activity and employing 60 million 40 

people, with inland recreational fishing alone involving approximately 174 million participants 41 

globally (Funge-Smith, 2018; Lynch et al., 2021; WorldBank, 2012). In industrialized temperate 42 

regions, the primary or sole use of fish stocks in most freshwater and many coastal habitats is 43 

recreational fishing, which contributes significantly to local economies through tourism, 44 

employment, and community development (Cooke et al., 2015; Lewin et al., 2006; Welcomme 45 

et al., 2014). 46 

Common carp (Cyprinus carpio Linnaeus, 1758), one of the most widely distributed freshwater 47 

fish species globally, is a primary target for recreational fishermen due to its large size, fighting 48 

ability, and availability in various freshwater habitats (Rapp et al., 2008; Vilizzi et al., 2015). In 49 
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Türkiye, recreational fisheries have gained increasing importance in recent decades, 50 

particularly in inland water bodies such as dams, lakes, and reservoirs (Ateşşahin & Dürrani, 51 

2023). Recreational fishing in Türkiye targets several freshwater species, including common 52 

carp (Cyprinus carpio), trouts (Salmo trutta, Oncorhynchus mykiss), European perch (Perca 53 

fluviatilis), northern pike (Esox lucius), European catfish (Silurus glanis), gibel carp (Carassius 54 

gibelio), chub (Squalius cephalus), and mangar (Luciobarbus mystaceus, Luciobarbus 55 

esocinus) (Atessahin, 2019; Ateşşahin, 2021; Çapkın & Cilbiz, 2023; Soykan & Cerim, 2018). 56 

Common carp, however, assumes particular importance in Türkiye and other Adriatic countries 57 

in both commercial and recreational fisheries contexts (Vilizzi, 2012). This situation has 58 

necessitated the establishment of regulatory measures to ensure common carp conservation and 59 

sustainability in Türkiye. In this framework, Türkiye has established legal regulations 60 

applicable to both recreational and commercial common carp fisheries. Concerning recreational 61 

fisheries specifically, the following regulatory measures are currently in effect: minimum 62 

conservation reference size (MCRS), daily catch quotas, closed seasons, limitations on the 63 

number of fishing rods and hooks, and designated fishing area restrictions (Anonymous, 2024). 64 

In addition to these regulations the sustainable management of fish stocks in Turkish waters 65 

requires comprehensive knowledge of fishing efficiency and selectivity parameters for different 66 

fishing methods. To illustrate, the enforceability and practical efficacy of MCRS regulations 67 

remain substantially constrained in the absence of comprehensive knowledge regarding hook 68 

size selectivity and the differential effectiveness of hooks across size categories. 69 

Hook size, as a critical determinant of fishing gear efficiency and selectivity in recreational 70 

fishing contexts, functions as one of the most practical management tools available for 71 

controlling catch selectivity and promoting the long-term sustainability of fish populations 72 

(Arlinghaus et al., 2008); Kapusta & Czarkowski, 2022; Sullivan et al., 2019). Hook size 73 

directly influences catch efficiency and significantly affects both fish catch rates and catch size 74 

composition, such that increasing hook size in handline fisheries can effectively modulate catch 75 

efficiency and reduce the capture of undersized individuals (Ateşşahin et al., 2015; Cooke et 76 

al., 2005; Herrmann et al., 2018; Leaman et al., 2012; Patterson et al., 2012). In recreational 77 

fisheries, understanding catch efficiency is essential for several reasons: (I) it affects the 78 

sustainability of fish populations through differential capture rates; (II) it influences the 79 

economic viability of recreational fishing activities; and (III) it provides crucial information for 80 

fisheries management and conservation strategies.  81 
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Different hook sizes exhibit varying levels of selectivity and catch efficiency for different fish 82 

species and size classes (Balasubramanian et al., 2024; Herrmann et al., 2018; Macario et al., 83 

2025; Öztekin et al., 2014). However, quantitative data on the relationship between hook size 84 

and catch efficiency for common carp are limited. This knowledge gap hampers the 85 

development of evidence-based management recommendations for recreational fisheries 86 

targeting this economically important species.  87 

Previous studies have demonstrated that hook size significantly affects catch efficiency in 88 

various fish species (DuBois & Dubielzig, 2004; Gilman et al., 2018; Herrmann et al., 2018). 89 

Ralston (1990) established that catch efficiency of hook varies with fish size, while small hooks 90 

caught substantially more small fish, large hooks were more effective in capturing the larger 91 

fish size classes. Similarly, Cooke et al. (2005) reported that the smallest hook size resulted in 92 

the preferential selection of smaller individuals while exhibiting low hooking efficiency. 93 

However, research specifically addressing hook size effects on catch efficiency for common 94 

carp in freshwater recreational fisheries remains limited in global scope. In a dedicated 95 

investigation on common carp, Ateşşahin and Dürrani (2023) examined the impacts of hook 96 

size on catch yield and post-capture survival rates. However, the study did not provide specific 97 

information concerning which hook size proves more effective for the capture of common carp 98 

within particular size categories, nor did it address the bycatch rates attributable to the capture 99 

of undersized specimens. This research gap necessitates a systematic investigation of hook size 100 

effects on catch efficiency for common carp in Turkish recreational fisheries. Because this 101 

knowledge gap limits the ability of fisheries managers to develop evidence-based 102 

recommendations for sustainable recreational fishing practices. Türkiye enforces MCRS 103 

regulations in recreational fisheries; however, the hook sizes that effectively capture common 104 

carp above the MCRS threshold are not documented. The positive findings from the present 105 

study are of sufficient quality and applicability to be rapidly incorporated into practice through 106 

appropriate amendments to existing regulations. In this context, the present study was designed 107 

to elucidate the catch efficiency of hooks that are extensively utilized by recreational fisher in 108 

Türkiye for common carp fishing. 109 

 110 

 111 

 112 

 113 
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Materials and Methods 114 

Study area and sampling process 115 

The present investigation was undertaken in Keban Dam Reservoir located in Elazığ, Türkiye 116 

(Figure 1). Constructed in 1975 across the Euphrates River for the purpose of hydroelectric 117 

power generation, the dam encompasses a surface area of 675 km², a storage volume of 30.6 118 

km³, and a drainage basin of 64,100 km (Varol, 2020). Whilst the primary objective of the dam's 119 

construction was electricity production, the reservoir currently fulfills multiple functions, 120 

including aquaculture operations, commercial fisheries, recreational angling, irrigation 121 

systems, and drinking water supply (Akbay et al., 1999; Ateşşahin & Cilbiz, 2023; Varol, 2019; 122 

Yüksel et al., 2013). Fishing trials were executed at 10 relatively shallow sampling locations 123 

distributed throughout the reservoir. The selected regions represent the most important areas 124 

utilized for recreational carp fishing. (Figure 1). A total of 38 experimental fishing activities 125 

were conducted in reservoir. Twenty-six of these studies were carried out between June 1, 2015, 126 

and April 1, 2018, while the remaining 12 were conducted between June 1, 2019, and April 1, 127 

2020. Fishing trials were conducted by three recreational fishermen of equivalent experience. 128 

Each trial commenced at 08:00 AM and was conducted for 6 hours. Each angler employed 129 

separate fishing rods rigged with three snoods for each hook size tested. Equal quantities of 130 

fish, dough, and corn kernels were utilized as bait materials. Fishing operations were conducted 131 

in coastal areas ranging from 5 to 20 meters in depth, depending on the depth of the fishing 132 

grounds, using the handline method, which is commonly preferred for carp fishing (Rapp et al., 133 

2008). Catch efficiency was calculated using hooks of different sizes (4/0, 5/0, and 6/0; Mustad 134 

505). The general appearance of the fishing hooks employed in the trials is illustrated in Figure 135 

2, with their technical specifications detailed in Table 1. 136 

  137 
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Figure 1. Geographic location of Keban Dam in Türkiye with designated sampling stations 

# 138 

 

Figure 2. Type of studied hooks and measurement sections 

# 139 

 140 

 141 

 142 
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Table 1. Descriptive statistic of measured hook sections (mm) 143 

Measured Hook number 

section 4 5 6 

 Min-Max Mean±SE Min-Max Mean±SE Min-Max Mean±SE 

 41.1-42.2 0.512 51.1-52.2 0.721 61.3-62.6 0.952 

 144 

Fishing Performance 145 

 Catch per unit effort was calculated as both the number of individuals (CPUE) and 146 

weight (YPUE) using the formulas [I, II] presented below. 147 

CPUE (n/hook/hour)=
∑ (n)

∑(number of hook)× ∑ (fishing trials ×angling time)
 I 

YPUE (gr/hook/hour)=
∑ (weigth)

∑(number of hook)× ∑ (fishing trials ×angling time)
 II 

 148 

 149 

Catch efficiency   150 

Length-dependent catch comparison and catch ratio analyses were conducted to compare the 151 

catch efficiency between different sized hooks (Cerbule et al., 2021; Fakıoğlu et al., 2023; 152 

Lomeli et al., 2020). The length-dependent catch comparison rate CC(l,v) and catch ratio 153 

CR(l,v) were estimated for the captured common carp to investigate potential differences in 154 

catch efficiency for each hook. Equation [III] was used by us for assessing of the relative length 155 

dependent catch comparison rate (CCl) of changing from one hook to another hook (Cerbule et 156 

al., 2021; Lomeli et al., 2021). The modelled catch comparison rate CC(l,v) that experimentally 157 

was expressed by Eq. [III] was obtained using maximum likelihood estimation by minimizing 158 

the Expression [IV] (Cerbule et al., 2021; Fakıoğlu et al., 2023). The experimental CCl was 159 

modelled by the function CC(l,v) using the equation [V] (Fakıoğlu et al., 2023). Catch ratio 160 

CR(l,v) equation [VI] was used for providing of direct relative value of catch efficiency between 161 

compared different sized hooks (Cerbule et al., 2021; Fakıoğlu et al., 2023). Double 162 

bootstrapping method with 1000 bootstrap repetitions was used for estimating of the Efron 95% 163 

(Efron, 1982) confidence intervals (CIs) for both catch comparison and catch ratio. Catch 164 

efficiency equilibrium points of compared panels were 0.5 for catch comparison rate and 1.0 165 
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catch ratio (Fakıoğlu et al., 2023). The statistical software SELNET was used for relative catch 166 

efficiency analysis in this study (Herrmann et al., 2016; Herrmann et al., 2012). 167 

 168 

𝐶𝐶𝑙 =

∑ {
𝑛𝑑𝑙𝑗

𝑞𝑑𝑗
}ℎ

𝑗=1

∑ {
𝑛𝑑𝑙𝑗

𝑞𝑑𝑗
+

𝑛𝑠𝑙𝑗

𝑞𝑠𝑗
}ℎ

𝑗=1

 III 

− ∑ ∑ {
𝑛𝑑𝑙𝑗

𝑞𝑑𝑗
 𝑥 𝑙𝑛[𝐶𝐶 (𝑙, 𝑣)] + 

𝑛𝑠𝑙𝑗

𝑞𝑠𝑗
 𝑥 ln[1.0 − 𝐶𝐶(𝑙, 𝑣)]}

𝑙

ℎ

𝑗=1

 IV 

𝐶𝐶 (𝑙, 𝑣) =  
𝑒𝑥𝑝 [𝑓 (𝑙, 𝑣0,. . . , 𝑣𝑘)]

1 + 𝑒𝑥𝑝[𝑓 (𝑙, 𝑣0,. . . , 𝑣𝑘)]
 V 

𝐶𝑅(𝑙, 𝑣) =  
𝐶𝐶 (𝑙, 𝑣)

[1 − 𝐶𝐶(𝑙, 𝑣)]
 VI 

 169 

Estimation of the discard ratio 170 

Discard ratios (NDRatio) were computed as the percentage of undersized individuals in total 171 

catches (VII). In Eq. (6), the outer summations include the length classes of fish that were under 172 

the MCRS for the common carp and over-all length classes (in the denominator). NDRatio 173 

quantifies the fraction of the catch (in %) consisting of undersized individuals. In this fishery, 174 

the MCRS is 40 cm total length for common carp (Anonymous, 2024). The values of NDRatio 175 

are affected by both, the size selectivity of the gear and by the size structure of the fish 176 

population. Therefore, the NDRatio values are area and season specific and cannot be 177 

extrapolated to other fishing situations (Veiga-Malta et al., 2020). Uncertainties for NDRatio, 178 

CRaverage−, and CRaverage+ were incorporated into the bootstrap method as described above 179 

(Cerbule et al., 2021). SELNET executed all statistical procedures (Herrmann et al., 2012, 180 

2016). 181 

 182 

𝑁𝐷𝑅𝑎𝑡𝑖𝑜𝑁4 = 100 𝑥 

∑  𝑙<𝑀𝐶𝑅𝑆 ∑  ℎ
𝑗=1 {

𝑛𝑁4𝑙𝑗

𝑞𝑁4𝑗
}

∑  𝑙 ∑  ℎ
𝑗=1 {

𝑛𝑁4𝑙𝑗

𝑞𝑁4𝑗
}

 

VII 

𝑁𝐷𝑅𝑎𝑡𝑖𝑜𝑁5 = 100 𝑥 

∑  𝑙<𝑀𝐶𝑅𝑆 ∑  ℎ
𝑗=1 {

𝑛𝑁5𝑏𝑗

𝑞𝑁5𝑗
}

∑  𝑙 ∑  ℎ
𝑗=1 {

𝑛𝑁5𝑙𝑗

𝑞𝑁5𝑗
}
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𝑁𝐷𝑅𝑎𝑡𝑖𝑜𝑁6 = 100 𝑥 

∑  𝑙<𝑀𝐶𝑅𝑆 ∑  ℎ
𝑗=1 {

𝑛𝑁6𝑏𝑗

𝑞𝑁6𝑗
}

∑  𝑙 ∑  ℎ
𝑗=1 {

𝑛𝑁6𝑙𝑗

𝑞𝑁6𝑗
}

 

 183 

Statistical analysis 184 

The Shapiro–Wilk test was employed to assess the normality of the data distribution. For 185 

normally distributed data, one-to-one comparisons were conducted using the ANOVA with 186 

TUKEY test, while non-normally distributed data were analysed with the Kruskal-Wallis with 187 

Games-Howell test. The chi-square test was applied to compare categorical variables. Length-188 

frequency distributions of catches from different hooks were compared using the Kolmogorov-189 

Smirnov (K-S) test. All statistical analyses were performed in RStudio (2024) (v2024.12.1) 190 

using the rstatix package (v0.7.2) (Kassambara, 2023) with a significance level set at p < 0.05.  191 

 192 

Results 193 

Catch composition of trial hooks 194 

A total of 162 common carp specimens were captured during the fishing trials, with total length 195 

(TL) ranging from 26.1 to 86.4 cm and total weight (TW) ranging from 184.7 to 12,241.4 g. 196 

Statistically significant differences were detected in both mean total length (Kruskal-Wallis H: 197 

16.1, p < 0.05) and mean total weight (Kruskal-Wallis H: 15.4, p < 0.05) among hook size 198 

categories (Table 2). Mean TL and mean TW values increased proportionally with increasing 199 

hook size (Table 2). No statistically significant differences were detected in sample sizes among 200 

hook size categories (Chi-square test: χ² = 0.704, p > 0.05). 201 

Table 2. Distribution of total length and weight of captured common carp by hook size 202 

Hook N Total length (cm) Total weight (g) 

Size  Min–Max Mean±SE Min–Max Mean±SE 

No.4 49 26.1–76.5 45.98±2.12a 184.7–9,859.7 2,542.54±320.48a 

No.5 56 26.9–86.4 50.94±2.23a 256.3–12,241.4 2,904.38±388.11a 

No.6 57 27.1–86.4 58.75±2.13b 254.3–12,241.4 3,123.57±412.73b 

 203 

The length-frequency distributions of common carp captured during the study exhibited a 204 

multimodal pattern, departing substantially from a unimodal distribution (Figure 3). Although 205 

the distributions showed apparent variation across different hook sizes, no statistically 206 
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significant differences were detected in any of the pairwise comparisons (K-S test result for 207 

Hook 4 –5: D=0.173, p>0.05; Hook 4 – 6: D=0.337, p>0.05; Hook 5 – 6: D=0.239, p>0.05). 208 

 
Figure 3. Length-frequency histogram of captured common carp  

(upper panel: overall sample, lower panels: grouped by hook size; The vertical dashed green 

line represents the MCRS)  

 209 

Catch per unit effort (CPUE) and yield per unit effort (YPUE) values of experimental hooks 210 

Mean hourly catch per unit effort (CPUE) and yield per unit effort (YPUE) were determined as 211 

183.79 ± 25.41 g and 0.05 ± 0.01 individuals per angler per hook, respectively. CPUE and 212 

YPUE values stratified by hook size are presented in Table 3. No statistically significant 213 

differences were detected in mean CPUE and YPUE values among hook size categories (p > 214 

0.05). 215 

Table 3. Descriptive statistics of CPUE and YPUE values by hook size 216 

Hook N CPUE (g) YPUE (n) 

Size  Min–Max Mean±SE Min–Max Mean±SE 

No.4 49 84.90-165.57 115.36±13.80 0.04-0.05 0.045±0.002 
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No.5 56 91.26-312.44 178.98±92.84 0.05-0.06 0.052±0.002 

No.6 57 101.38-395.03 257.04±48.43 0.04-0.06 0.053±0.004 

 217 

Catch efficiency between hooks 218 

Graphical examination of the CC and CR analyses (Figure 4) reveals that the length 219 

composition of catches obtained from both hooks was remarkably similar, suggesting that the 220 

experimental design was successful and that equal fishing pressure was applied. When 221 

compared with Hook No. 4, Hook No. 5 demonstrated slightly reduced efficiency in capturing 222 

undersized common carp (below MCRS), whereas its efficiency increased notably for fish 223 

exceeding 65 cm TL. The most pronounced differentiation between CC and CR analyses was 224 

observed between Hook No. 4 and Hook No. 6. Hook No. 6 exhibited substantially reduced 225 

efficiency in capturing undersized individuals relative to Hook No. 4. The low efficiency in the 226 

40–55 cm TL range represents an undesirable condition from a yield perspective. However, 227 

Hook No. 6 demonstrated considerably greater efficiency than Hook No. 4 in capturing larger 228 

fish (>55 cm TL). Similarly, comparison between Hook No. 6 and Hook No. 5 revealed reduced 229 

efficiency for undersized individuals and increased efficiency for fish exceeding 55 cm TL. As 230 

presented in Table 4, which provides numerical results of the CR analysis, increasing hook size 231 

resulted in decreased efficiency for undersized common carp and increased efficiency for larger 232 

individuals. Mean CR values, which were lower at smaller size classes, increased proportionally 233 

with increasing fish size across all three comparisons. However, with the exception of the 30 234 

cm size class in the Hook No. 6–No. 5 comparison, no statistically significant differences in 235 

mean CR values were detected among all size classes in the remaining comparisons. Utilization 236 

of Hook No. 6 could reduce the discard rate resulting from undersized catches from 44.90% to 237 

14.04%. All models constructed were deemed acceptable based on p-values and deviance/df 238 

ratios (Table 4). 239 

   240 

 241 

  242 
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 243 

 

Figure 4. Catch comparison rate (left-side) and catch ratio (right side) of experimental hooks 

for common carp. On the left: the curve (black solid line) represents the modelled catch 

efficiency fitted to the experimental points (black circles). The blue band represents 95% 

confidence intervals. The 0.5 dotted horizontal line represents equivalence in catch rates 

between the two hooks. The red line represents the size-frequency distribution of common carp 

caught using the small hook, while the blue line corresponds to those caught with the bigger 

hook. On the right: catch ratio curve (black solid line) with 95% confidence intervals (blue 
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band). The 1.0 dotted horizontal line represents the point at which both hooks have an equal 

catch rate.   

 244 

Table 4. Results of CR (in %) at different lengths and fit statistics for the catch comparison 245 

analysis of hooks for common carp.  246 

TL (cm) CR (%) 

 No. 5 ~ No. 4 No. 6 ~ No. 4 No. 6 ~ No. 5 

 Mean (CI 95%) Mean (CI 95%) Mean (CI 95%) 

25 66.2(1.11–194.86) 47.29(5.17–114.56) 63(6.2–198.77) 

30 86.88(22.92–174.46) 50.6(9.48–99.98) 64.99(6.72–145.01) 

35 104.87(58.72–401.42) 54.94(14.83–195.48) 68.31(10.29–124.56) 

40 113.58(53.94–797.85) 60.07(18.13–314.19) 73.12(13.22–132.77) 

45 114.73(46.33–850.26) 67.02(25.17–340.35) 79.66(19.18–160.39) 

50 111.94(41.16–512.68) 77.99(33.96–232.96) 88.24(29.67–178.09) 

55 110.12(43.82–217.3) 97.06(47.72–164.29) 99.23(48.85–189.77) 

60 115.72(44.25–174.42) 132.8(56.37–208.54) 113.07(70.7–224.51) 

65 138.62(40.12–314.49) 206.15(84.89–675.6) 130.23(89.76–292.51) 

70 204.61(54.66–2330.07) 376.35(147.71–16052.56) 151.28(88.83–712.34) 

75 368.95(72.03–42658.63) 806.96(278.02–100000) 176.69(73.02–2410.57) 

80 609.13(60.57–100000) 1845.51(528.22–100000) 206.33(38.39–8911.63) 

CRaverage− 86.36 (37.04- 176.47) 36.36 (8.00 - 81.25) 42.10 (6.45 - 116.66) 

CRaverage+ 137.04 (90.9 -200.00) 181.48 (124.24 - 266.66) 132.43 (89.36 - 212.00) 

NDRatioh1 (%) 33.93 (19.23 - 50.00) 14.04 (3.77 - 25.93) 14.04 (2.38 - 26.79) 

NDRatioh2 (%) 44.90 (35.42 - 53.33) 44.90 (35.71 - 53.33) 33.93 (20.34 - 50.88) 

p-value 0.0941 0.0813 0.505 

Deviance 13.56 14.02 7.34 

DOF 8 8 8 

Values in brackets represent 95% confidence limits. CR results marked in bold represent significant difference in 247 
catch efficiency between hook1 (h1) and hook2 (h2).  248 

 249 

 250 

Discussion 251 

The present investigation, which evaluated the catch efficiency of hooks commonly employed 252 

in recreational common carp angling in Türkiye, was conducted on 162 individual specimens 253 

ranging from 26.1 to 86.4 cm total length (TL). When compared with other studies examining 254 

different fishing gears targeting the same species, the length ranges reported include: 255 
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recreational angling in Keban Dam Reservoir (Elazığ, Türkiye) 25.1–86.4 cm TL (Ateşşahin & 256 

Dürrani, 2023); gill net fishing in Marmara Lake (Manisa, Türkiye) 11.3–49.0 cm TL (Aydın et 257 

al., 2016); gill net fishing in Manyas Lake (Balıkesir, Türkiye) 28.4–65.4 cm TL (Cilbiz et al., 258 

2015); Demirköprü Dam Reservoir (Manisa, Türkiye) 8.0–87.0 cm TL (Dereli et al., 2022); and 259 

Southern Caspian Sea (Iran) 6.3–65.6 cm fork length (FL) (Fatemi et al., 2009). The relatively 260 

wide length range obtained in the present study can be considered highly successful in terms of 261 

representing the population structure. Similarly, Campbell et al. (2014) reported that increasing 262 

hook size in Red Snapper (Lutjanus campechanus) fisheries in the Northern Gulf of Mexico 263 

resulted in increased mean catch length. In the present study, the number of specimens captured 264 

per hook size category were relatively similar, and the distribution was statistically non-265 

significant (p > 0.05). This finding indicates that the experimental design was homogeneous 266 

and balanced. 267 

Increasing hook size resulted in statistically significant increases in mean catch length (p < 268 

0.05) (Table 2). Similar relationships between hook size and catch length have been documented 269 

in previous investigations. For instance, Ateşşahin et al. (2015), in their study examining size 270 

selectivity of different hook sizes in rainbow trout (Oncorhynchus mykiss) angling in Karakaya 271 

Dam Reservoir, similarly reported a clear increase in mean catch length with increasing hook 272 

sizes. Cooke et al. (2005) reported a general trend of larger fish being captured on larger hook 273 

sizes and smaller fish on smaller hook sizes. According to Erzini et al. (1997), this phenomenon 274 

is related to the relationship between hook size and design and the fish's mouth opening and 275 

morphological structure. 276 

In the present study, the discard rate resulting from undersized catches was considerably higher 277 

when using the smallest hook size (No. 4) compared to larger hook sizes. This observation is 278 

attributed to the fact that undersized fish, possessing relatively smaller mouth openings, are 279 

more readily able to ingest smaller hooks compared to larger hooks. This interpretation is 280 

supported by similar findings in the literature. Herrmann et al. (2018) found that larger hooks 281 

resulted in slightly lower catch efficiency for smaller fish and a significant increase in catch 282 

efficiency for larger Spangled Emperor (Lethrinus nebulosus) and Orange Spotted Grouper 283 

(Epinephelus coioides), with the effect increasing with fish size for both species. Similarly, 284 

Ateşşahin and Dürrani (2023) reported that smaller hook sizes were more likely to capture 285 

undersized common carp, while larger hooks reduced the capture of smaller fish. 286 

 287 
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In conclusion, the present study demonstrated that although not all differences attained 288 

statistical significance, hook size significantly influences the length distribution of common 289 

carp captures. Increasing hook size resulted in reduced capture efficiency for undersized 290 

individuals (below MCRS) and consequently decreased the discard rate resulting from 291 

undersized catches. Based on these findings, it is recommended that regulatory restrictions be 292 

implemented to limit the use of hooks No. 4 and smaller in recreational common carp angling 293 

in Türkiye. 294 

Conclusion 295 

The findings of the present study demonstrate that hook size is a critical factor influencing the 296 

length distribution of common carp (Cyprinus carpio) captured in recreational angling in 297 

Türkiye. Although the number of individuals caught across hook size categories did not differ 298 

significantly, increasing hook size resulted in a statistically significant increase in mean catch 299 

length. Notably, smaller hook sizes (e.g., No. 4) were associated with higher discard rates due 300 

to the capture of undersized individuals below the Minimum Conservation Reference Size 301 

(MCRS). This indicates that smaller hooks are less selective and more likely to be ingested by 302 

fish with smaller mouth openings. In contrast, larger hook sizes contribute to improved size 303 

selectivity by reducing the capture of undersized fish while maintaining catch efficiency for 304 

larger individuals. Overall, the broad length range represented in the study confirms the 305 

robustness of the sampling design and its effectiveness in reflecting population structure. 306 

Implications for Future Research 307 

Future studies should expand upon these findings by integrating additional hook characteristics 308 

such as shape, material, and bait type to further refine selectivity patterns in recreational carp 309 

fisheries. Moreover, research incorporating behavioural observations and post-release survival 310 

rates would provide a more comprehensive evaluation of the ecological impacts of hook size 311 

selection. Long-term monitoring across different water bodies and seasonal conditions is also 312 

recommended to assess the consistency of hook-size effects under varying ecological contexts. 313 

These efforts would contribute to the development of evidence-based management strategies, 314 

including the potential regulation of minimum hook sizes, thereby supporting sustainable 315 

recreational fisheries and reducing discard mortality in common carp populations. 316 

 317 

 318 
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Figure 1. Geographic location of Keban Dam in Türkiye with designated sampling stations 
# 

 

 

Figure 2. Type of studied hooks and measurement sections 
 

 



 
Figure 3. Length-frequency histogram of captured common carp  

(upper panel: overall sample, lower panels: grouped by hook size; The vertical dashed green 
line represents the MCRS)  

 



 

Figure 4. Catch comparison rate (left-side) and catch ratio (right side) of experimental hooks
for common carp. On the left: the curve (black solid line) represents the modelled catch 
efficiency fitted to the experimental points (black circles). The blue band represents 95% 
confidence intervals. The 0.5 dotted horizontal line represents equivalence in catch rates 
between the two hooks. The red line represents the size-frequency distribution of common carp
caught using the small hook, while the blue line corresponds to those caught with the bigger 
hook. On the right: catch ratio curve (black solid line) with 95% confidence intervals (blue 
band). The 1.0 dotted horizontal line represents the point at which both hooks have an equal 
catch rate.   
 


