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ABSTRACT

In this study it is aimed that determining effect of some social and
demographic properties on Catch Per Unit Effort (CPUE) in Uluabat
Lake anglers. A total of 375 interview applied with angler from April
2015 to May 2016 monthly period. Mean CPUE values of each angler was
estimated as 1.36 fish/hr (0.08-5.67). Generalized additive models
(GAMs) was used for evaluating the data set. Variables used in model
were age of angler (X1), experience of angler (X2), annual total fishing
day (X3, total value of fishing equipment (X4), monthly total income of
anglers (X5), household number of anglers (X6) and CPUE of anglers ().
Effect of all variables on the CPUE were founded not significant (p>0.05),
except “Annual total fishing day” (p>0.05). The variables such as monthly
total income of anglers, experience of angler, total value of angling
equipment and annual total fishing day positively affected CPUE.
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Bazi Amator Balik¢i Ozelliklerinin, Tirkiye Ic Su Amatér Balikgiliginda Birim Cabaya Diigen Av

Miktar: (CPUE) Ile Tligkisinin Arastirilmas:: Uluabat Gélii Ornegi

OZET

Bu c¢alismada Uluabat Goli amator balik¢ilarinin bazi sosyal ve
demografik 6zelliklerinin Birim Cabaya Diisen Av Miktar1 (CPUE)
uzerine etkilerinin belirlenmesi amaclanmigtir. Nisan 2015 ile Mayis
2016 doneminde aylik olarak yiritilen saha c¢alismalarinda amator
balik¢ilar ile toplam 375 anket yapilmigtir. Ortalama CPUE her bir
balik¢t icin 1.36 balik/saat (0.08 — 5.67) olarak tahmin edilmistir.
Verilerin  degerlendirilmesinde  Genellestirilimis Eklemeli
kullanilmistir. Modelde kullanilan degiskenler; baliker yasi (X1), balike
tecriibesi (X2, yillik toplam aveilik giinii (X3), balikcilik ekipmanlarinin
toplam degeri (X4), amator balikcinin aylik gelir durumu (X5), hanedeki
kisi sayis1 (X6) ve CPUE (Y) dir. Yillik toplam avcilik giinii (X9 harig
diger tim degiskenlerin CPUFE uzerindeki etkisi istatistiksel olarak
énemli bulunmustur (p<0.05). Amatér balik¢ilarin ayhk gelir diizeyleri,
balikgilik ekipmanlarinin toplam degeri ve yillik toplam avecilik giinti
CPUF degeri tizerinde olumlu etki gostermistir.
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INTRODUCTION

In the global perspective, “recreational fishing is
defined as fishing of aquatic animals (mainly fish) that
do not constitute the individual’s primary resource to
meet basic nutritional needs and are not generally sold
or otherwise traded on export, domestic or black
markets’ (FAO, 2012). This term (recreational fishing)
identified as “A type of fisheries activity aimed for

recreation, sport or vacation, there is no goal of
financial and commercial gain and caught fish not
sold” in scope of Turkish national fisheries legislation
(Anonymous, 2020). That is very popular activity both
global and national scale. Estimated number of
recreational fishers in global scale vary widely from
220 million (World Bank, 2012) to 700 million (Cooke
& Cowx 2004). Total number of registered Turkish
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recreational fishers was reported as 245137 (Ategsahin
& Cilbiz, 2018). However, there is no legal registering
obligation for recreational fishers in Turkey, so only
45.3 % angler registered (Atessahin & Cilbiz, 2018).
Total global recreational catches is reported as 900 000
tonnes in 2014 by Freire et al. (2020). Same year total
captured based commercial marine production was
occurred as 81 549 353 tonnes and inland waters
captured production was 11 895 881 tonnes (FAO,
2016). Angling is the most common recreational fishing
technique in all around the world (Soykan & Cerim,
2018). To participants in recreational angling is
referred as anglers (Arlinghaus et al., 2007).

Recreational fisheries have crucial effect on both the
ecosystem and the economy in Tiirkiye (Soykan &
Cerim, 2018). The total annual economic value of
recreational fishing in Europe, which has a high
market share, is estimated to be over €25 billion
(Dillon, 2004; Pawson et al., 2008). Since the amount
of fish produced by commercial fishing always have
more 1importance for management authorities,
managers have mostly pushed aside amateur fishing
(Lloret et al., 2008). However, the decrease in fish
stocks, in contrast to the increase in world population,
has compelled managers to regulate amateur fishing.
Management of amateur fisheries can be enhanced
through cooperation between scientists, managers,
and recreational fisheries (Dedual et al., 2013). In
terms of management, it varies according to the
development level of the countries.

One of the most important central management goal
for both recreational and commercial fisheries is
preventing of the overfishing (Allen et al., 2013). There
are some legal regulations in Turkish inland
recreational fishing for both limitation of the catch
effort and protecting of the species, such as banned
species, minimum landing size, limitation of caught
(both number and weight), close season, banned area
and location, limitation of fishing gear (most of them
commercially used), banned fishing technique
(explosive - chemical using etc...) number of fishing
line (maximum four) and number of hook (maximum
three for each fishing line), limitation of boat length
(maximum 7.5 m) (Anonymous, 2020).

One of the most fundamental elements of fisheries
management is undoubtedly Catch Per Unit Effort
(CPUE). Any studies on the CPUEs of inland
fishermen in Tirkiye have been limited. However,
numerous studies have been conducted on this subject
in different parts of the world such as River Gallo -
Spain (Almodévar & Nicola, 1998); Kleiner Déllnsee,
Germany (Kuparinen et al., 2010); Merced River - USA
Wilberding and Hafs (2013); Lake Opinicon, Canada
(Moraga et al., 2015); Karakaya Dam Lake, Tiirkiye
(Ategsahin et al., 2015; Atessahin & Cilbiz, 2019). The
effect of the fishers' characteristics on CPUE has not
been examined in most of these studies. In one of the
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rare studies conducted on this subject, Kuparinen et al.
(2010) investigated some abiotic and fishing-related
correlates on catch rates of pike (Esox lucius) in
angling by using the generalized additive model
(GAM). Scientific investigation of the reasons that
push recreational fishers towards fishing more will be
very useful for management of fisheries.

Uluabat Lake is one of the most rich lakes of Turkiye
with plankton, bottom organism, aquatic plants, fishes
& Dbird populations, where was announcement by
Ministry of Environment as RAMSAR protected area
at 1998 (Bulut et al., 2010). Shoreline of lake shows
differences in a year connected with differences of the
water depth. Uluabat Lake is located in Bursa
province, which is fourth most crowded city of Tiirkiye
with 3 million population. Lake is very close the Bursa
city centrum (almost 40 km) so which have seriously
potential in terms of recreational fisheries.

Besides amateur fishing, commercial fishing is also
carried out by fishermen in Ulubalat Lake. 398
fishermen, with a mean age of 52, were using fiber-
boats that were 6-7 meters in length and powered by
13 HP engines to fishing in the lake (Anonymous
2013). Gillnets, trammel nets, fyke nets and longlines
are commonly used in fishing by fishermen.
Commercial fisheries based annual fish production
was almost 159.2 tonnes in 2022 (11.6 t Cyprinus
carpio; 135.6 t Carassius gibelio and 12 t Esox lucius)
in the lake.

The purpose of this study is to investigate the catch
compositions, some socio-economic characteristics, and
the effects of these variables on the CPUE of
recreational fishers that are engaged in recreational
fisheries at Lake Ulubat.

MATERIAL and METHODS
Study Area

The Uluabat Lake is located in north-western part of
the Republic of Tiirkiye (Figure 1) It is ninth-largest
lake of Tirkiye with 160 km?2 surface area, average
depth of the lake is 2.5 m (Yurtseven & Randhir, 2020).

Data collecting process

A face-to-face survey method was used for obtain of
targeted data. Simple random sampling method was
used for determining of the simple size. As a mass
population (16207), official records of Bursa
Directorate of Provincial Agriculture and Forestry was
used. The following sampling formula [/] was used to
compute the number of anglers to be surveyed (Elbek
et al. 2006).

Where;

N: mass population, £
standard normal
distribution value, &
error value for

B thp.q
" & (N-1D)+Ep.q
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population, p: likelihood,
¢- unlikelihood

The angler number was computed as 375 in the
confidence interval with 95% and margin of error 5%.
Questionnaire studies were conducted monthly (except

the close seasons) between April 2015 and May 2016,
and were administered to 375 amateur fishermen.
Survived fishermen number and age information are
given in Table 1. Used questionnaire forms were
included in some question about social, economic and
demographic status of angler besides applied fishing
pressure on fish populations of lake.
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Figure 1. Uluabat Lake
Sekil 1. Uluabat Golu
Table 1. Survived amateur fishermen numbers and its age distributions
Cizelge 1. Calismaya dahil olan amatér balikcilarin sayi ve yas dagilimlar:
Age

Month N Min Max Mean

January 4 26 36 32

April 54 14 62 33.407

May 69 14 67 35.725

August 54 18 71 37.167

September 50 14 64 34.2

October 55 13 72 40.964

November 60 18 67 44.167

December 29 24 63 39.069
Estimating of CPUE smoothing parameter estimation method. The

Catch Per Unit Effort (CPUE) was used evaluating of
the fishing effect. Angler statements were based for
fish production. Mean CPUE value was calculated for
each angler with formula [Z7] given below (Aydin, 2011;
Godoy et al., 2003):

>n
Y, Hook number x Y,(fishing trials x angling time) a

CPUE =

Modelling approaches

The effect of variables on the CPUFE, was examined by
means of Generalized additive models, (GAMs)
techniques (Hastie & Tibshirani, 1990). Restricted
maximum likelihood (REMI) was used as the
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statistical modeling was performed in R software using
the “mgev” package v1.8-38 (Wood, 2003; Wood, 2004;
Wood, 2011; Wood, Pya & Saefken, 2016, Wood, 2017).
Six social, economic and fisheries-based covariates
were considered for inclusion in the model, namely X7
(Age of angler), X2 (Monthly total income of anglers
(7D, X3 (Number of household members), X4
(Experience of angler (year), X5 (Total value of angling
equipment (7L), X6 (Annual total fishing day). The
finally full model for analysing the CPUE (Y) data of
anglers is represented as follows:

(Y1~ Bo+ s(X1, k=5)+ s(X2, k=5) +s(X3, k=5) +
s(X4, k=5)+ s(X5, k=5) + s(X6, k=7)) + €)

where 6o is the intercept, £/1s a random error term. k-
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index values were optimised by using "gam.check ()"
function, finally GAMs model distributional
assumptions were met as possible as. Average
exchange rate of dollar was 2.92 TL in survey period.

RESULTS

Survived fishermen number is shown significant
differences by the month (Table 1.) We did not receive
any questionnaires in February and March, and very
few in January and December. This is because these
months fall within the closed season for FE. /lucius
fishing, the main target species for amateur fishermen.
Due to this lack of homogeneity in the data across
seasons, we were unable to use the season component
in the GAMs analysis.

Angler profile

The anglers, who include in study, age range are
change between 13 and 72, mean value (*SE)
computed as 37+0.7 (Table 2). Fishing experience
(year) of anglers are founded from 1 to 62, also mean
experience (+SE) is estimated as 14+0.7 years. Most of
angler were male (99.2%) and 74.7% of married.
Considering educational status of the anglers, 44.3% of
secondary school graduate and 26.1% of primary school
graduate. Number of household members was founded
between 1-14 while mean value (=SE) was computed as
3+0.07.

Table 2. Descriptive statistic some factors used in GAMs model
Cizelge 2. GAMs modelde kullanilan baz faktorlerin tanimlayici istatistik bilgileri

Variables Code Mean Min. Max. Median
Age of angler X1 37 13 72 35
Monthly total income of anglers (71)* X2 1801.46 0.00 8000.00 1500.00
Number of household members X3 3 1 14 4
Experience of angler (year) X4 14 1 62 10
Total value of angling equipment (77)* X5 202.35 4.00 2000.00 100.00
Annual total fishing day X6 13 3 111 9
CPUE of anglers (fish/hr) Y 1.36 0.08 5.67 1

*Average exchange rate of dollar was 2.92 TL in survey period

CPUE

Mean CPUF values of each angler was estimated as
1.36 fish/hr (0.08-5.67). Estimated CPUE values were
found to range between 0.08 — 5.66 fish/hr (mean 1.36
fish/hr), and the reason for this wide range may be the
differences in preferred fishing point.

Cath compositions

Common carp (Cyprinus carpio), northern pike (Fsox
lucius) ve gibel carp (Carassius gibelio) were expressed
by angler as main target due to more delicious and
which have higher economic value relatively. These
three species consist of 53.8% total catch (8.83%,
19.73% and 25.23% for C. carpio, E. lucius and C.
gibelio, respectively). Remainder of the total catch
(46.2%) arise from shemaya (Alburnus chalcoides),
roach (Rutilus rutilus) ve rudd (Scardinius
erythrophthalmus) that have fewer commercial value
and less consumption in local community. To the
question asked about the consumption of the catch,
answered as completely consumed by 74.7% of anglers.
On the one hand, remainder part (25.3%) was
expressed that catch and released to the lake (J), gave
to other angler end of the fishing trial (/1) and sold (Z71).
As Lake Uluabat is shallow, it is very difficult for
amateur fishermen to fish from the shore due to lack
of sufficient depth. In order to overcome this problem,
amateur fishermen prefer to fish on the sides of
streams entering or leaving the lake, where the depth
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of the lake is more suitable for fishing. Fishermen who
own or rent a boat fish at the middle parts of the lake
where there is more depth. This leads to serious
differences between species composition and fishing
yields. While fish with low economic value (4.
chalcoides, R. rutilus, S. erythrophthalmus) are
generally caught where the streams connect to the
lake, more valuable species (. lucius, C. carpio) are
caught in the off shore.

Interaction between CPUE and angler characteristic

The scatter plot made to observe of interaction between
variables used in GAMs models is given Figure 2. In
generally it is seen that all correlations were observed
as weak, besides all of them were founded as
insignificant (p>0.05) except “X4-X17, “X6-X1", “X5-
X27, “X6-X4", “X6-Y” compare. CPUE value is mainly
shown a change between 0-2 n/hour, it is in increasing
trend connected with increasing of the Annual total
fishing day (X6) (Figure 2). The angler experience (X4)
is shown increasing with rising of the Age of angler
(XD). It is observed that monthly total income of
anglers (X2 is positive effected on total value of
angling equipment (X%) (Figure 2).

Used GAMs model parameters to compare CPUFE and
other response (such as, Age of angler, Monthly total
income of anglers (7L), Number of household
members, Experience of angler (year), Total value of
angling equipment (7L) Annual total fishing day) are
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given Table 3. Estimated total d.f£, REML score, AIC
factor, p and 6o value of used model were found as
12.49, 520.69, 1018.99, < 0.001 and 1.37 respectively.

x1

Figure 2. Scatter plot mat

X4

rix for predictors used GAMs

Only two response (X7- Age of angler and X6 Annual
total fishing day) shown statistical difference by angler
CPUE.

%8

Ix

analysis

Sekil 2. GAMs analizinde kullanilan degiskenlerin sagilim grafigi matrisi

Table 3. Summary of the individual contribution of selected variables to the CPUE based GAMs
Cizelge 3. CPUE'ye dayali GAMs i¢in segilen degiskenlerin bireysel katkilarina iligkin 6zet bilgiler

Response df F p

(X1)-Age of angler 1.285 3.936 0.049
(X2-Monthly total income of anglers 1.967 2.504 0.099
(X39-Number of household members 1.708 3.192 0.102
(X9)-Experience of angler 1.001 2.324 0.128
(X5)-Total value of angling equipment 1.001 0.715 0.398
(X6)-Annual total fishing day 5.624 21.526 <0.001

GAMs estimated effect of angler characteristics on
CPUEFE for Uluabat Lake recreational fisheries are
given Figure 3. Increasing of angler age have been
caused negative effect on the CPUE (Figure 3-s(X1)).
When monthly total income of anglers was fell into
between 0-3500.00 TL (0-1198.63 $USD), it has shown
that negative effect on CPUE. However, monthly total
income has shown positive effect on CPUE when in the
range of 3500.00 to 8000.00 TL (0-2739.73 $USD)
(Figure 3-s(X2)). In generally number of household
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members effect on CPUE is founded as negative, it is
modelled that there is no any effect of higher than 10
members of household on CPUE (Figure 3-s(X2)). A
liner increasing is observed in CPUE on Figure 3-s(X4)
by increasing of the experience of angler. Similarly,
total value increasing of angling equipment reflected
as positive on CPUE (Figure 3-s(X5)). Annual total
fishing day is positive effected on CPUE as certain
point ((~70 day), but after that point the effect turns
negative (Figure 3-s(X6)).
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Figure 3. The relationships between CPUF and other factors from fitted GAMs
Sekil 3. GAMs tarafindan uyarlanmig CPUE ve diger faktorler arasindaki iligkiler
DISCUSSION addition, it can be argued that factors such as the

Catch per unit effort (CPUE) is one of the basic
components for effectively manage the fish stocks
(Makwinja et al., 2021), so estimating of this value very
important both commercial and recessional fisheries.
In this study, mean CPUE values of each angler was
estimated as 1.36 fish/hr (0.08-5.67). In other studies
carried on inland waters, the CPUE value was found
to be 1.59-2.06 fish/hr (for Salmo trutta in River Gallo
- Spain) by Almodévar and Nicola (1998); 1.27 fish/hr
(for Oncorhynchus spp. in Merced River, California -
USA) by Wilberding and Hafs (2013); 0.174 — 0.307
fish/hr (for Oncorhynchus mykiss in Karakaya Dam
Lake, Tiirkiye) by Atessahin et al. (2015); 0.120- 0.136
fish/hr (for Luciobarbus mysteceus and Luciobarbus
esocinus in Keban Dam Lake, Tiirkiye) by Atessahin
(2021).When the average CPUE value of current
research is compared with the values found in other
studies, it is similar to the wvalues reported by
Almodévar and Nicola (1998) and Wilberding and Hafs
(2013), but it is higher than other studies. This may be
due to the differences in the target species, fishing
season, and the fishing area (Aydin & Ilkyaz, 2021). In
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quantity of the target species in the fishing area and
the fishing method have quite an effect on the fishing
yield. The Cyprinidae family is generally found in the
deeper parts of the lake away from the shore, except
for during reproductive season, and the CPUE value of
the anglers who fish at the shore during this period is
very low. However, as the water warms up in the
spring, these fish start to go closer to the shore where
more vegetation is found due to their reproductive
instinct, so the probability of catching them increases
during this period, increasing the CPUFE values of the
anglers.

Age range of angles were determined as 13 — 72. In a
study conducted by Atessahin and Cilbiz (2019) across
Turkiye, the age range of inland anglers was reported
to be 14 — 69. In this context, it can be stated that the
age range of the inland angers at Lake Ulubat is quite
compatible with those across Tirkiye. In this study,
which was conducted in the inland waters of Tirkiye,
it was reported that 74.7% of the survey participants
used the fish they caught for nutritional purposes.
Global freshwater systems that the consumption of
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caught fish varies by species and country, despite the
limited economic impact of recreational fishing
worldwide, it remains an important source of nutrition
for people in freshwater areas throughout the world
(Embke et al. 2022).

In the study, it was found that a higher age has a
negative effect on CPUE (Figure 3). This can be
explained by the fact that young anglers tend to be
more ambitious and eager. However, McCormick and
Porter (2014) found in their study that younger anglers
had lower fishing success compared to older angers in
rainbow trout fishing, which is contrary to our
findings. The difference between the two fishing areas
may be due to the differences in used fishing methods.
In addition, most of the older and retired anglers
merely want to have fun in their free time, while young
anglers, most of whom have jobs, use their free days to
be able to go fishing. Because of this, it is possible that
they want to make the most of the limited time they
can spare for fishing.

The average monthly income was found to be 1801.46
TL (~616.94 $USD), and a monthly income in the range
of 0-3500.00TL (0-1198.63 $USD) was found to have a
negative effect on the CPUE, while a monthly income
in the range of 3500.00 - 8000.00 TL (1198.63-2739.73
$USD) was found to have a positive effect. This may be
due to the increase in the budget allocated for angling
and purchasing and using more effective fishing
equipment in parallel with the monthly income. For
example, in the context of amateur fishing at Lake
Ulubat, boats can be used for fishing in the deeper
parts of the lake and not only the fish that come close
to the shore, but also the fish in the deeper parts of the
lake can be caught. Of course, only the amateur
fishermen who have a higher income have the
opportunity to invest in boats and can benefit from
this. By Monk & Arlinghaus (2018), combination of
fishing location and lure type may be an important
predictor of angling success.

The number of household members was found to have
a negative effect on CPUFE in the range of 0 — 5, and it
was found have no effect at higher numbers (Figure 3).
This factor was included in the model to examine
whether the number of people in the household who
need to be provided has any effect on CPUE. The fact
that the effect was found to be partially negative at the
beginning and non-existent after a certain number
may be an indication that amateur fishermen go
fishing at Lake Ulubat for fun rather than catching a
certain amount of fish. It was frequently observed that,
especially crowded angler groups, fishing or not,
turned the activity into a picnic (where they consume
beverages and eat the food they brought).

The fishing experience of amateur fishermen has a
clear positive effect on CPUE (Figure 3). It can be
argued that the experience gained over time about
matters regarding fishing gear, bait, fishing area,
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fishing time, etc., all of which are needed for maximum
efficiency, are effective in this respect. According to the
findings of Bellanger and Levrel (2017), amateur
fishermen with more experience and more enthusiasm
are likely to achieve higher yield rates, which is in line
with our findings. Heermann et al. (2013) reported
that “fishing experience had a large influence on
angling success, with anglers having a long history of
fishing (> 40 years) being the most successful.”

In the study, a higher budget allocated for fishing gear
was found to have a positive effect on CPUE (Figure 3).
A higher budget may have a positive impact on catch
yield since it allows purchasing modern and efficient
gear or replacing worn-out gear. Pita et al. (2018)
Galicia (Spain) reports that the budget allocated for
fishing gear corresponds to approximately 31.6% of
total angling expenses. As can be seen, the budget
allocated for fishing gear is one of the most important
expense items in angling activities.

While the total annual number of days spent fishing
was found to have a positive effect on CPUE in the
range of 0-65 days, it was found to have a negative
effect after that (Figure 3). It can be argued that this
situation is due to the ecological characteristics of the
target species and some environmental factors
(reproduction, migration, decrease in water level,
commercial fishing conflict, etc.), and the fact that
fishing is productive in some periods and unproductive
in others. The fishermen, most of whom are local
anglers, may prefer not to fish in unproductive periods,
as they know which period is productive and which
period 1s unproductive. The CPUFE of less frequent
angling activities carried out only in productive
periods will naturally be higher than the CPUE of
more frequent angling activities carried out in both
productive and unproductive periods. Another
important factor in this situation is the fishing
activities of commercial fishermen. As the increase in
fishing pressure during certain periods (for example,
market demands, fish prices, weather conditions, etc.)
will reduce the fish abundance in the lake, it is likely
to have a negative impact on CPUFE of the anglers. By
Heermann et al. (2013), angling catchability of
Eurasian perch (Perca fluviatilis) might depend on
lake’s nutrient status, size and morphometry, in
addition it should also be influenced by other ecological
factors, such as food availability or season.

In the study, it has been observed that Lake Uluabat
receives a large influx of amateur fishermen depending
on the season and especially on the weekends, due to
being very close to one of the metropolitan cities of
Turkiye. Angler CPUE is a reliable measure of fish
population abundance (Erisman et al., 2011), and in
this context, considering that the angler CPUE values
estimated for Lake Ulubat are similar to the values
found in other studies, it is thought that the
exploitation rates of target species are similar.
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Overfishing have occurred in commercial marine
fisheries in terms of high-profile cases of recruitment,
but it can also occur in freshwater recreational
fisheries (Allen et al.,, 2013; Post et al., 2002). A
recreational fisheries based on recruitment overfishing
reported by (Sullivan 2003) from Alberta lakes
(Canada) for walleyes (Sander vitreus)(Sullivan,
2003). In this direction, the CPUE data should be
monitored regularly, especially in freshwater areas
where both commercial and recreational fishery
activities are carried out simultaneously. Additional
measures may need to be taken to reduce fishing effort
in order to protect stocks of target species.

ACKNOWLEDGEMENT

This study was supported by Republic of Tirkiye,
Ministry of Agriculture and Forest, General
Directorate of Agricultural Research and Policies
[grant number: TAGEM/TEAD/16/ A15/P02/006].

Statement of Conflict of Interest

The authors declare that there is no conflict of interest
regarding the publication of this article.

Author’s Contributions
The contribution of the authors is equal.

REFERENCES

Allen, M. S., Ahrens, R. N. M., Hansen, M. J., &
Arlinghaus, R. (2013). Dynamic angling effort
influences the value of minimum-length limits to
prevent  recruitment overfishing.  Fisheries
Management and Ecology, 202-3), 247-257.
https://doi.org/10.1111/.1365-2400.2012.00871.x

Almodévar, A., & Nicola, G. G. (1998). Assessment of a
brown trout Salmo trutta population in the River
Gallo (central Spain): Angling effects and
management implications (Salmonidae). Italian
Journal of Zoology, 65(SUPPL.), 539-543.
https://doi.org/10.1080/11250009809386881

Anonymous (2020) The circular No. 2020/21,
regulating the amateur fisheries in 2020-2024, 17
pp., The Ministry of Agriculture and Forestry,
Ankara, Tirkiye, Official paper no: 31221 (In
Turkish). https://www.mevzuat.gov.tr/ mevzuat?
MevzuatNo=34822&
MevzuatTur=9&MevzuatTertip=5

Anonymous (2013). A socio-ecomomic analysis of
center and west anatolian inland fishermen.
(Unpublished project final report). Republic of
Turkiye, Ministry of Agriculture and Forestry,
General Directory of Agricultural Research and
Policies. 90p. Isparta.

Arlinghaus, R., Cooke, S. J., Lyman, J., Policansky, D.,
Schwab, A., Suski, C., Sutton, S. G., & Thorstad, E.
B. (2007). Understanding the Complexity of Catch-
and-Release in  Recreational Fishing: An

1394

Integrative Synthesis of Global Knowledge from
Historical, Ethical, Social, and Biological
Perspectives. Reviews in Fisheries Science, 15(1-2),
75-167. https://doi.org/10.1080/10641260601149432

Atessahin, T. (2021). The effect of artificial lure type
and environment conditions on the short-time post-
release mortality of two recreational fished
Luciobarbus  species. Journal of Applied
Ichthyology. https://doi.org/10.1111/ja1.14278

Atessahin, T., & Cilbiz, M. (2018). Amateur Fishing
License in Turkish Inland Amateur Fishery’.
Journal of Limnology and Freshwater Fisheries
Research, #42), 103-111. https://doi.org/10.17216/
LimnoFish.374113

Atessahin, T., & Cilbiz, M. (2019). Some Socio-
Demographic Characteristics of Inland Amateur
Fishermen: Case of Turkey [in Turkishl. 7Turkish
Journal of Agriculture Food Science and
Technology, A1),  134-141.://doi.org/10.24925/
turjaf.v7i1.134-141.2326

Atessahin, T., & Cilbiz, M. (2019). The effect of hook
size, spinner colour and fishing season on catching
efficiency in angling for rainbow trout,
Oncorhynchus mykiss (Walbaum, 1792).Pakistan
Journal of Zoology, 51(5), 1937-1942.

Ategsahin, T., Duman, E., & Cilbiz, M. (2015).
Selectivity and Catch Efficiency of Three Spinner
Hook Sizes in Angling for Rainbow Trout
(Oncorhynchus mykiss Walbaum, 1792) in
Karakaya Dam Lake (Eastern Turkey). 7Turkish
Journal of Fisheries and Aquatic Sciences, 154),

851-859. https://doi.org/10.4194/1303-2712-
v15.4.08
Aydin, C., & Ilkyaz, A. T. (2021). Catching

Performance and Catching Efficiency of Siliconized
Baits in Handline Fishery. Journal of Agricultural
Sciences (Tarim Bilimleri Dergisi), 2A2), 219-230.
https://doi.org/10.15832/ankutbd.606513

Aydin, I. (2011). Is natural bait type a stochastic
process for size and condition of fishes in the
recreational fishery of Izmir Bay? Mediterranean
Marine Science, 122), 390-400. https://doi.org/
10.12681/mms.39

Bellanger, M., & Levrel, H. (2017). A cost-effectiveness
analysis of alternative survey methods used for the
monitoring of marine recreational fishing in
France. Ocean & Coastal Management, 158, 19-28.
https://doi.org/10.1016/j.ocecoaman.2017.01.007

Bulut, C., Ramazan, A., Uysal, K., Esengil, K., &
Cmar, S. (2010). Uluabat Goli yiizey suyu
kalitesinin degerlendirilmesi. Aquatic Sciences and
Engineering, 25(1), 9-18.

Cooke S.J. & Cowx I.G. (2004) The role of recreational
fisheries in global fish crises. BioScience 54, 857—
859,  https://doi.org/10.1641/0006-3568(2004)054
[0857:TRORFI]2.0.CO;2

Dedual, M., Sague Pla, O., Arlinghaus, R., Clarke, A.,
Ferter, K., Geertz Hansen, P., Gerdeaux, D.,



KSU Tarim ve Doga Derg 26 (6), 1387-1396, 2023
KSU J. Agric Nat 26 (6), 1387-1396, 2023

Arastirma Makalesi
Research Article

Hames, F., Kennelly, S. J., Kleiven, A. R., Meraner,
A., & Ueberschir, B. (2013). Communication
between scientists, fishery managers and
recreational fishers: lessons learned from a
comparative analysis of international case studies.
Fisheries Management and Ecology, 20(2-3), 234-
246. https://doi.org/10.1111/fme.12001

Dillon B. A bio-economic review of recreational angling
for Bass (Dicentrachus labrax). Scarborough Centre
for Coastal Studies, University of Hull, 2004.

Elbek A.G., Oktay E.& Sayg1 H. (2006) Basic statistic
in aquaculture [in Turkish], Izmir, Ege Universitesi
Yayimlari, No:19. 308.

E Embke, H. S., Nyboer, E. A., Robertson, A. M.,
Arlinghaus, R., Akintola, S. L., Atessahin, T., Badr,
L. M., Baigun, C., Basher, Z., Beard, T. D., Boros,
G., Bower, S. D., Cooke, S. J., Cowx, I. G., Franco,
A., Gaspar-Dillanes, M. T., Granada, V. P., Hart, R.
J., Heinsohn, C. R., . . . Lynch, A. J. (2022). Global
dataset of species-specific inland recreational
fisheries harvest for consumption. Scientific Data,
9(1), 488.  httpsi/doi.org/10.1038/s41597-022-
01604-y

Erisman, B. E., AllenLarry, G., ClaissedJeremy, T.,
Pondella, D. J., Miller, E. F., Murray, J. H., &
Walters, C. (2011). The illusion of plenty:
hyperstability masks collapses in two recreational
fisheries that target fish spawning aggregations.
Canadian Journal of Fisheries and Aquatic
Sciences, 6810), 1705-1716. https://doi.org/
10.1139/£2011-090

FAO. (2012). Recreational Fisheries, FAO Technical
Guidelines for Responsible Fisheries No. 13. Rome.

FAO. (2016). The State of World Fisheries and
Aquaculture 2016. Contributing to food security
and nutrition for all. Rome, 200

Freire, K. M. F., Belhabib, D., Espedido, J. C., Hood,
L., Kleisner, K. M., Lam, V. W. L., Machado, M. L.,
Mendonga, J. T., Meeuwig, J. J., Moro, P. S., Motta,
F. S., Palomares, M.-L. D., Smith, N., Teh, L.,
Zeller, D., Zylich, K., & Pauly, D. (2020). Estimating
Global Catches of Marine Recreational Fisheries.
Frontiers in Marine Science, A12). https://doi.org/
10.3389/fmars.2020.00012

Godeoy, H., Furevik, D., & Lgkkeborg, S. (2003).
Reduced bycatch of red king crab (Paralithodes
camtschaticus) in the gillnet fishery for cod (Gadus
morhua) in northern Norway. Fisheries Research,
62X3), 377-384. https://doi.org/10.1016/S0165-
7836(02)00281-3

Hastie, T. J., & Tibshirani, R. J. (1990). Generalized
Additive Models, Monographs on Statistics and
Applied Probability 43. Chapman & Hall (Vol. 9).

Heermann, L., Emmrich, M., Heynen, M., Dorow, M.,
Kénig, U., Borcherding, J., & Arlinghaus, R. (2013).
Explaining recreational angling catch rates of
Eurasian perch, Perca fluviatilis: the role of natural
and fishing-related environmental factors.

1395

Fisheries Management and Ecology, 20(2-3), 187-
200. https://doi.org/10.1111/fme.12000

Kuparinen, A., Klefoth, T., & Arlinghaus, R. (2010).
Abiotic and fishing-related correlates of angling
catch rates in pike (Esox lucius). Fisheries
Research,  105(2), 111-117.  https://doi.org/
10.1016/j.fishres.2010.03.011

Lloret J., Zaragoza N., Caballero D. & Riera V. (2008)
Biological and socioeconomic implications of
recreational boat fishing for the management of
fishery resources in the marine reserve of Cap de
Creus (NW Mediterranean). Fisheries Research 91,
252-259,
https://doi.org/10.1016/j.fishres.2007.12.002.

Makwinja, R., Mengistou, S., Kaunda, E., Alemiew, T.,
Phiri, T. B., Kosamu, I. B. M., & Kaonga, C. C.
(2021). Modeling of Lake Malombe Annual Fish
Landings and Catch per Unit Effort (CPUE).
Forecasting, X1), 39-55. https://doi.org/10.3390/
forecast3010004

McCormick, J. L., & Porter, T. K. (2014). Effect of
Fishing Success on Angler Satisfaction on a Central
Oregon Rainbow Trout Fishery: Implications for
Establishing Management Objectives. North
American Journal of Fisheries Management, 34(5),
938-944.
https://doi.org/10.1080/02755947.2014.932869

Monk, C. T., & Arlinghaus, R. (2018). Eurasian perch,
Perca fluviatilis, spatial behaviour determines
vulnerability independent of angler skill in a whole-
lake reality mining experiment. Canadian Journal
of Fisheries and Aquatic Sciences, 75(3), 417-428.
https://doi.org/10.1139/cjfas-2017-0029

Moraga, A. D., Wilson, A. D. M., & Cooke, S. J. (2015).
Does lure colour influence catch per unit effort, fish
capture size and hooking injury in angled
largemouth bass? Fisheries Research, 172, 1-6.
https://doi.org/10.1016/j.fishres.2015.06.010

Pawson, M. G., Glenn, H., & Padda, G. (2008). The
definition of marine recreational fishing in Europe.
Marine Policy, 32(3), 339-350. https://doi.org/
10.1016/j.marpol.2007.07.001

Pita, P., Hyder, K., Gomes, P., Pita, C., Rangel, M.,
Veiga, P., Vingada, J., & Villasante, S. (2018).
Economic, social and ecological attributes of marine
recreational fisheries in Galicia, Spain. Fisheries
Research, 208, 58-69. https://doi.org/10.1016/
j.fishres.2018.07.014

Post, J. R., Sullivan, M., Cox, S., Lester, N. P., Walters,
C. dJ., Parkinson, E. A., Paul, A. J., Jackson, L., &
Shuter, B. J. (2002). Canada's Recreational
Fisheries: The Invisible Collapse? Fisheries, 2A1),
6-17. https://doi.org/10.1577/1548-8446(2002)027<
0006:CRF>2.0.CO;2

Soykan, O., & Cerim, H. (2018). General Aspects of
Recreational Angling and Some Estimations on
Catch Amounts in Turkey. Diizce University
Journal of Science & Technology, 6, 1441-1452,



KSU Tarim ve Doga Derg 26 (6), 1387-1396, 2023
KSU J. Agric Nat 26 (6), 1387-1396, 2023

Arastirma Makalesi
Research Article

https://doi.org/10.29130/dubited.393756.

Sullivan, M. G. (2003). Active Management of Walleye
Fisheries in Alberta: Dilemmas of Managing
Recovering Fisheries. North American Journal of
Fisheries Management, 254), 1343-1358.
https://doi.org/10.1577/M01-232AM

Wilberding, M. C., & Hafs, A. W. (2013). Angler catch-
per-unit-effort in restored and reference sections of
the Merced River, California: A preliminary
analysis. California Fish and Game, 943), 149-154.
http://lwww.scopus.com/inward/record.url?eid=2-
$2.0-84891946448&partnerID=40&md5=
64d2626bbe9a8b1b13d7dfal2ef9a3ed

Wood S.N., Pya, N. & Saefken, B. (2016) Smoothing
parameter and model selection for general smooth
models (with discussion). Journal of the American
Statistical Association, 111:1548-1575, https:/
doi.org/10.1080/01621459.2016.1180986.

Wood, S.N. (2003) Thin-plate regression splines.
Journal of the Royal Statistical Society (B) 65(1):95-
114, http://www .jstor.org/stable/3088828.

Wood, S.N. (2004) Stable and efficient multiple
smoothing parameter estimation for generalized
additive models. Journal of the American
Statistical Association. 99:673-686.

Wood, S.N. (2011) Fast stable restricted maximum
likelihood and marginal likelihood estimation of
semiparametric generalized linear models. Journal
of the Royal Statistical Society (B) 731):3-36,
http://www.jstor.org/stable/41057423.

Wood, S.N. (2017) Generalized Additive Models: An
Introduction with R (2nd edition). Chapman and
Hall/CRC, https://doi.org/10.1201/9781315370279.

World Bank (2012) Hidden Harvest: The Global
Contribution of Capture Fisheries. Report No.
66469-GLB. Washington, DC: International Bank
for Reconstruction and Development, 71 pp.

Yurtseven, 1., & Randhir, T. O. (2020). Multivariate
assessment of spatial and temporal variations in
irrigation water quality in Lake Uluabat watershed
of Turkey. FEnvironmental Monitoring and
Assessment, 19X12), 793. https://doi.org/10.1007/
$10661-020-08723-2

1396



