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Introduction

(Jan, 1862) in Turkey

Ufuk Biilbiil'

Abstract

Objective: The black-headed ground snake, Rhynchocalamus melanocephalus, has a very
narrow distribution area in the Hatay province of Turkey. A limited number of reported
populations of this snake species is known. The present study aims to show that the
distribution area of the species in Turkey can include different parts of the Hatay province
or the surrounding provinces.

Materials and Methods: One adult individual (1 &) was caught from Gézliice, Yayladagi-
Hatay (GPS Data, N: 36° 00" 54.1"" and E: 35° 58" 51.6"', 66 m a.s.1.). Sex was identified
by the absence/presence of palpable hemipenis pockets. The morphometric features of the
individual were measured to the nearest 0.01 mm using a digital caliper.

Results: According to the literature, the known records of the species in Turkey were
only limited to four localities in the Hatay province. The present study provided a new
locality (Gozliice) of the species in the Yayladag: district of the Hatay province. The
number of supralabial plates (SRL) is 6-6 and the number of sublabial plates (SL) is 7-7
in the male specimen of Gozliice. The number of ventral plates (V) is 182 and the number
of longitudinal dorsal scale rows at mid-trunk between ventrals (LDS) is 15. Snout-vent
length (SVL) is 231.84 mm and tail length (TL) is 50.73 mm. Pholidolial characteristics
and morphometric measurements of the Gozliice specimen were found similar to the other
Turkish specimens given in the literature.

Conclusion: The new locality record (Gozliice-Yayladagi) of Rhynchocalamus
melanocephalus revealed that the species can also be found in different parts of the Hatay
province or in the surrounding provinces. In order to reveal the distribution area of this
snake species in Turkey, it is necessary to conduct further field studies in the surrounding
areas where the species can potentially spread.

Keywords: The black-headed ground snake, New locality record, Gozliice, Hatay

The records on the distribution of the species in Turkey
only consist of four localities in the Hatay province. The

The black-headed ground snake, RhAynchocalamus
melanocephalus (Jan, 1862), is distributed along the
eastern Mediterranean including Cyprus, Egypt, Jordan,
Lebanon, Syria, and Turkey (Avci et al., 2007; Olgun et al.,
2007; Avci et al.,2009; Amr et al., 2012; Avci et al., 2015;
Smid et al., 2015; Tamar et al., 2016; Tamar et al., 2020;
Baran et al.,2021; Yasar et al., 2021). The taxon, known as
a polytypic species, was changed to a monotypic species by
Avci et al. (2015). Smid et al. (2015) also supported this.

species was firstly reported 20 km South of Harbiye, Hatay
by Franzen & Bischoff (1995), and following that Avci et
al. (2008) recorded three new localities (Sofular Village,
Harbiye-Hatay; Kuruyer Village, Hatay; Giivecg¢i Village,
Yayladagi-Hatay) in Turkey.

The present study provides a new locality record (Fig. 1)
of the species in Gozliice (Yayladagi, Hatay. Morphological
comparison was made of the Gozliice specimen with the
others reported from the Hatay province.

Q08
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Material and Methods

During the field surveys in 2018, a male individual (KZL-
456/2018,1 &, 02 August 2018, Gozliice, Yayladagi-Hatay,
leg. U. BULBUL) of R. melanocephalus (Fig. 2A) was
observed in Gozliice Yayladagi, Hatay province (Fig. 2B;
GPS Data, N: 36° 00" 54.1"" and E: 35° 58" 51.6"", 66 m
a.s.l.).

Sex was identified by the absence/presence of palpable
hemipenis pockets. The specimen was caught by hand.

Mensural and meristic data were recorded by following
the system of Avci et al. (2008). All pholidolial characters
were examined under the stereo microscope, and all
specimens’ morphometric features were measured using
a digital caliper to the nearest 0.01 mm. The following
pholidolial characteristics were evaluated: PrO (number
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Figure 1. A map showing the distribution areas of Rhynchocalamus melanocephalus in Turkey. The red star (locality 5) shows
the new locality (Gozliice Neighborhood, Yayladagi-Hatay) found in this study. The green squares represent previous locality
records in literature. 1- Sofular Village, Harbiye-Hatay (Avci ez al., 2008), 2- Kuruyer Village-Hatay (Avci et al., 2008), 3- 20

km south of Harbiye (Franzen & Bischoff, 1995), 4- Giiveggi Village, Yayladagi-Hatay (Avci et al., 2008).

s N 1 = B L

Figure 2. A) A male individual of Rhynchocalamus melanocephalus in the Gozliice population.
B) A general view from the habitat of Rhynchocalamus melanocephalus in the Gozliice
neighborhood of Yayladagi-Hatay.
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of preocular plates, left-right); PoO (number of postocular
plates, left-right); T (number of temporal plates, left-right);
PoT (number of post temporal plates, left-right), SRL
(number of supralabial plates, left-right); SL (number of
sublabial plates, left-right); G1 (number of gular scales
surrounding the last sublabials); G2 (number of the gular
scales in a row between posterior infralabials); D+T
(number of the Dorsal+Temporal scales surrounding the
posterior margin of the parietals); V (number of ventral
plates); LDS (number of longitudinal dorsal scale rows
at mid-trunk between ventrals 85-95); and S (number of
subcaudal plates).

The morphometric measurements in this study were:
rostrum height (RH), rostrum width (RW), distance
between the nostrils (ND), diameter of eyes (DOE),
pileus length (PL), pileus width (PW), head height (HH),
supraocular length (SOL), frontal width (FW), frontal
length (FL), anterior inframaxillar length (AIML),
posterior inframaxillar length (PIML), snout-vent length

(SVL), tail length (TL), and pairs of lower labials in contact
with anterior chin shields (PLL).

Results

Laudakia stellio (Linnaeus, 1758), Mediodactylus
orientalis (Stepanek, 1937), Ophisops elegans (Ménétries,
1832), Phoenicolacerta laevis (Gray, 1838), and Testudo
graeca (Linnaeus, 1758) were the sympatric reptile species
observed in the study site.
new locality area (Gozliice) consists of Ceratonia siliqua,

The vegetation of the

Olea europaea, and Laurus nobilis.

The mean annual temperature and precipitation over the
past 80 years in the Gozliice site were 18.3°C and 96.79
mm, respectively, according to data of the 6th Meteorology
Regional Directorate Hatay. During the month of August,
when the individual of R. melanocephalus was caught, the
mean temperature and precipitation were 27.9°C and 17.6
mm, respectively.

Table 1. Comparison of pholidolial characteristics and morphometric measurements of the Gozliice-Yayladagi specimen of Rhynchocalamus melanocephalus
with those given by Avci et al. (2008) and Franzen & Bischhoff (1995). For other abbreviations, see text. IN: Internasal triangular (d) or trapezoid shaped (t).

This Study
(Géozliice, Yayladagi specimen)

(2 male specimens from Sofular, Harbiye-Hatay;
1 female specimen from Kuruyer-Hatay;
1 male specimen from Giivecci, Yayladagi-Hatay, respectively)

Franzen & Bischoff
(1995)
1 specimen from 20
km south of Harbiye,

Aval et al. (2008)

Character 14 1st &
PrO 1-1 1-1
PoO 1-1 1-1

IN t d
T 1-1 1-1
PoT 2-2 2/2
SRL 6-6 6-6
SL 7-7 7
G1 10 10
G2 1 1
D+T 11 9
A% 182 180
LDS 15 15
S 55 55
SVL 232 235
TL 51 51
RH 1.58 1.60
RW 2.46 2.50
ND 2.48 2.52
DOE 1.44 1.46
PL 7.38 7.44
PW 3.68 3.70
HH 2.86 2.82
SOL 0.76 0.80
FW 2.18 2.20
FL 2.58 2.62
AIML 1.56 1.52
PIML 1.28 -
PLL 3-4 3-3

Hatay
2nd & 19 13 (sex is not given)
1-1 1-1 1-1 -
1-1 1-1 1-1
t t t d
1-1 1-2 1-1 -
2-2 2-2 2-2 -
6-6 5-6 6-6 6-6
7-7 8-8 7-7 8-8
10 11 10 -
1 1 1 -
11 11 11
184 198 184 201
15 15 15 15
54 53 56 56
190 301 214 305
39 61 47 66
1.44 1.62 1.36 -
2.02 2.50 2.10 -
2.02 2.62 2.36 -
1.36 1.70 1.20 -
6.52 7.36 6.42 -
3.26 4.46 4.04 -
2.38 3.38 3.26 -
0.70 0.78 0.70 -
2.16 2.60 2.10 -
2.40 2.70 2.50 -
1.40 1.74 1.60 -
- 1.32 1.28 -
3-3 3-4 3-4 3-3
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Pholidolial characteristics: SRL is 6-6 and SL is 7-7
in the male specimen. V is 182 and LDS is15. S is 55 and
PoT is 2-2.

Morphometric measurements: SVL is 231.84 mm
and TL is 50.73 mm. HH is 2.78 mm, while RH and RW
are 1.58 mm, and 2.46 mm, respectively.

Comparisons of pholidolial characteristics and
morphometric measurements of the Gozliice specimen of
Rhynchocalamus melanocephalus with those in the study
of Avci et al. (2008) and Franzen & Bischoff (1995) are
given in Table 1.

Color-pattern

In the Gozliice specimen; the dorsal color of the head and
neck was glossy black. The black nuchal band reaches the
ventral scales. The ground color of dorsum was yellowish-
brown and there was no maculation. The spots on the dorsal
formed a line on the tail. The ventral side was yellowish-
white without any maculation (Fig. 2).

Discussion

In the present study, I provided a new locality record
(Gozliice-Yayladag) of R. melanocephalus from the Hatay
province of Turkey. According to the literature, the known
records of the species in Turkey were only limited to the
four localities in the Hatay province.

Pholidolial characteristics and morphometric
measurements of the Gozliice specimen were found
similar to the other Turkish specimens reported (Franzen
& Bischoff, 1995; Avci et al., 2008). Dorsal scales were
smooth in 15 rows at mid-body (between ventrals 85-95)
in the Gozliice specimen. Rostrale enlarged and extended
backward between internasals. Similar findings were
reported by Avcer ef al. (2008). Subcaudal plates of the
Gozliice specimen were 54 pairs. Franzen & Bischoff
(1982) observed 57 pairs of subcaudals and Avci et al.
(2008) reported 53-56 pairs of subcaudals. According
to Reed & Marx (1959), the numbers of diagnostically
important pholidosis characters (supralabials and
sublabials) of Rhynchocalamus melanocephalus were 6-6
(left-right) and 7-7 (left-right), respectively. Similarly, the
numbers of supralabials and sublabials in the specimen of
Gozliice were found as 6-6 and 7-7, respectively.

The new locality record (Gozliice-Yayladagi) of
Rhynchocalamus melanocephalus revealed that the species
can also be found in different parts of the Hatay province or
in the surrounding provinces. The importance of continuing
field surveys is clearly evident.

Peer Review: Externally peer-reviewed.
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Introduction

Kemal Gokkaya'

Abstract

Objective: The objective of this study was to determine the extent and degree of severity
of a burned area resulting from a forest fire using Sentinel 2 remote sensing data in
Canakkale, Turkey within the Mediterranean Basin, an area of the world where forest fire
occurrence and severity are increasing.

Materials and Methods: Pre and postfire Sentinel images were obtained. The Normalized
Burn Ratio (NBR) index was calculated for each scene. Then the difference NBR (dNBR)
was calculated by subtracting the postfire NBR from the prefire NBR. dNBR ranges were
classified into fire severity categories. A map with 20 m spatial resolution displaying the
burned area and fire severity was generated from the classified dNBR image. Finally,
a forest stand map of the burn area was laid over the fire severity map to examine the
relationship between fire severity and stand and cover types.

Results: Approximately 1400 ha of area was predicted to have been burned. Twenty nine,
21, 42, and 8% of the burned area was identified as low, moderate low, moderate high, and
severely burned using the dNBR index, respectively.

Conclusions: The overlay of the stand map on the burn severity map revealed that the
forested areas were more severely burned compared to the agricultural sections. dNBR is
an effective index to delineate fire area extent and identify fire severity. Sentinel 2 data
provide a fast and accurate means to monitor forest fire extent and severity due to its
improved spatial and temporal resolution.

Keywords: Wildfire, Forest, Canakkale, Sentinel 2, Normalized Burn Ratio

agricultural land abandonment, expansion of mismanaged
tree plantations, expansion of the wildland-urban interface,

Wildfires are natural disasters that lead to functional
and structural changes in ecosystems. The quantity and
frequency of forest fires have been increasing in recent years
in different parts of the globe (Hirschberger, 2016). Global
climate change is an important contributor to this increasing
trend in forest fire occurrence (Mack, et al., 2021). The
Mediterranean Basin is one of the most sensitive regions
to be affected by the warming effects of climate change.
Studies show that wildfire activity is expected to increase
across the Mediterranean Basin due to climate change
(Turco, et al., 2018; Ruffault, et al., 2020), land use change,
and short-sighted fire management policies (Moreira, et
al., 2020). Human-induced land use changes include:

and introduction and invasion by fire-promoting exotic
species. Short-sighted fire management policies aim to
minimize burned areas in the short term without long
term considerations to reduce fire hazard and risk. The
combination of these land use and fire management policies
along with the effects of climate change is likely to result in
large and intense fires, larger burned areas and catastrophic
socio-economic and ecological impacts (Moreira, et al.,
2020; Pausas & Keeley, 2021). The western and southern
parts of Turkey lie within the Mediterranean Basin, where
long and dry summers are typical, with sclerophyllous
vegetation making conditions favorable for fire occurrence.
Not surprisingly, numerous forest fires have occurred in
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Turkey in recent years, resulting in both property and life
losses. Consequently, it is necessary to monitor the extent
and severity of forest fires in this region.

Fire and burn severity often are used interchangeably,
especially by fire ecologists. Even though both terms refer
to the effects of fire on above and belowground components,
there are some differences between the two terms, as
discussed by Lentile et al. (2006) and Veraverbeke et al.
(2010). To put it simply, fire severity specifically refers
to first-order effects of fire (i.e. effects caused by the fire
only) (Key & Benson, 2006), short-term severity (the pre-
recovery phase after a fire) (Key & Benson, 2006) and initial
assessment, which is executed immediately after the fire
occurrence without much lag time (Key, 2006). Based on
this information, the term “fire severity” has been adopted
in this article since it is more aligned with the objectives and
methodology of the study. Fire severity involves the loss or
decomposition of organic matter above and belowground.
As such, it includes the effects of fire on soil and plants
(Keeley, 2009). Having sound information on fire severity
helps ecologists and resource managers to plan postfire
rehabilitation and remediation, since they gain a better
understanding of the impact of fire on biotic and abiotic
components of an ecosystem (Key & Benson, 2006).

However, ground surveys to detect the extent of burned
areas and determine fire severity are difficult and costly
because of complex terrain, large and inaccessible areas,
and bad weather conditions, including smoke and high
temperatures. On the other hand, remote sensing provides
an easy, rapid, and accurate means to detect forest fire
extent and fire severity. Even though there are numerous
methods used for burned area detection, such as change
detection (Liu, et al., 2020), image classification (Mitri
& Gitas, 2004), spectral mixture analysis (Smith et al.,
2007), and surface temperature inversion (Mukherjee,
et al., 2018), spectral-index based methods are the
most common due to their simplicity, intuitiveness, and
accuracy. The rationale in using spectral indices for fire
detection lies in the differential reflectance response of
burned surfaces over near infrared (NIR) versus shortwave
infrared (SWIR) regions of the electromagnetic spectrum
(EM). Following a fire, reflectance in the NIR decreases,
while the reflectance in SWIR increases. Among these
indices, the Normalized Burn Ratio (NBR) index is one
of the most widely used and tested to determine burnt area
and fire severity in different geographic locations (Atun,
et al., 2020; Adagbasa, et al., 2018; Saputra, et al., 2017;
Schepers, et al,. 2014; Veraverbeke, et al., 2010; Escuin,
et al., 2008; Roy, et al., 2006; Epting, et al., 2005; Garcia

& Caselles, 1991). Difference NBR (dNBR) allows for
the delineation of a burned area and categorization of the
burned area into different fire severity classes using the
pre- and postfire images (Key & Benson, 2000).

Medium resolution satellite data, such as Landsat
(with 30 m spatial resolution), have been used to detect
the extent of burned areas using NBR (Adagbasa, et al.,
2018; Liu, et al., 2020). Sentinel 2 Earth Observation (EO)
satellites launched in 2015 (Sentinel 2A) and in 2017
(Sentinel 2B) provide higher quality remote sensing data
with improved spatial resolution (20 m) and a combined
temporal resolution of 5 days compared to Landsat,
which is important for disaster monitoring, including
fires. Sentinel data are available free to users and have
been tested for different applications. NBR derived from
Sentinel data have been employed to detect fire extent
and burn severity in different locations. For example Atun
et al. (2020) used Sentinel 2 images to determine burnt
forest area in Greece using NBR and NDVI. Teodoro &
Amaral (2019) analyzed the affected areas from forest fires
in Portugal using Sentinel 2 data. Sentinel 2 data were used
to detect burned area and severity levels in Spain by Amos
et al. (2019). Masshadi & Alganci (2021) examined the
effectiveness of NBR and other indices to determine fire
extent and severity in Turkey using Sentinel 2 data. Nasery
& Kalkan (2020) tested dNBR derived from Sentinel 2 data
to detect burn area and fire severity in Turkey. However,
the use of recent Sentinel 2 EO satellite data for fire area
and severity prediction is more limited compared to the
older EO remote sensing data like Landsat.

In this study, the efficacy of using Sentinel 2 data
to characterize the extent and fire severity of a fire in
Canakkale, Turkey was tested. The study site was situated
in northwestern Turkey within the Mediterranean Basin.
Using the recent Sentinel 2 EO data for this purpose, this
study is expected to contribute to our knowledge in remote
sensing of fire in an area of the world that will have a
greater occurrence and more severe forest fires. Specific
objectives of the study are to determine 1) the extent of the
burned area, and ii) the fire severity resulting from a forest
fire in Canakkale, Turkey using the dNBR index derived
from Sentinel 2 data.

Material and Methods

Study site

A forest fire broke out near Ilgardere village in the Gelibolu
district of Canakkale Province on July 6, 2020 (Figure
1). The fire quickly spread in the W-SW direction with
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1380 km

i

Figure 1. Location of fire site within Turkey.

the help of strong winds out of the NW at an average
speed of 30 km/h on July 6. Wind gusts up to 60 km were
observed on July 6 and the fire could not be contained
until the next morning (Url 1). A considerable swath of
area dominantly comprised of forest and some agricultural
lands was burned.

Data and Methods

Sentinel 2 images with level 2A processing were acquired
for pre- (July 4, 2020) and postfire (July 9, 2020) dates.
Sentinel level 2A products are radiometrically and
geometrically corrected (including orthorectification and
spatial registration). Level 2A products provide Bottom of
Atmosphere (BOA) reflectance images derived from the
associated Level-1C products. Each Level-2A product is
composed of 100x100 km? tiles in UTM/WGS84 projection
(ESA, 2015). The Normalized Burn Ratio (NBR) spectral
index was calculated according to the formula

_ (NIR — SWIR)

NBR=—— -
(NIR + SWIR)

where NIR and SWIR represent the near infrared and
shortwave infrared bands, respectively (Garcia & Caselles,
1991). Sentinel 2 bands 7 and 11, corresponding to 783
nm and 1613 nm central wavelengths, respectively, with
20 m spatial resolution, were used for the NIR and SWIR
regions. The NBR index was calculated for both dates
using the respective images. The NBR index is a more
powerful tool to better understand fire extent and severity
when the difference between pre and postfire conditions is
used. Therefore, difference NBR (dNBR) was calculated
according to the formula

dNBR = NBRprefire — NBRpostfire

The rationale in using dNBR stems from the fact that NBR
values will be negative for areas without vegetation, such
as after a fire, and positive for vegetated areas. Therefore,
in the difference image, negative values will represent
unburned and regenerated areas while positive values will
represent burned areas of varying severities. Based on this,
the following thresholds were used to determine both the
extent and severity levels of the fire (Key & Benson, 2006)
(Table 1).

Table 1. ANBR ranges used to classify fire severity levels.

Severity level dNBR range (not scaled)
Enhanced regrowth -0.500 - -0.101

Unburned -0.100—0.101

Low severity 0.100 - 0.269

Moderate low severity 0.270 - 0.439

Moderate high severity 0.440 — 0.659

High severity 0.660 —1.300

(dNBR value ranges are flexible; scene-pair dependent; shifts in thresholds +100

points are possible. ANBR less than about —550, or greater than about +1,350 may

also occur, but are not considered burned. Rather, they likely are anomalies caused

by misregistration, clouds, or other factors not related to real land cover differences).

A dNBR map displaying the extent and severity levels
of the fire was generated.
A forest stand map of the burn area was laid over the

fire severity map to examine the relationship between fire
severity and stand and cover types. Average dNBR values
corresponding to the stand types were calculated using

zonal statistics.
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Results

Pre- and postfire images of the burn site are shown in
Figure 2. The borders of the burned area can be seen clearly
in the postfire image.

The extent and the severity of the fire are shown in
Figure 3. NBR is very effective in delineating the fire
extent. The borders of the fire area are clearly evident.
Additionally, the variation in the severity of the fire is also
visible (Figure 3).

The predicted burn severity types according to ANBR
are listed in Table 2. According to the map, approximately
1400 ha of the area was burned. Most of this burned area
was of moderate high severity (42%) followed by low
severity (29%), moderate low severity (21%) and high
severity (8%). The majority of the burned area (63%) was
classified as moderately burned, where moderate high
severity burn areas constituted twice the size of moderate
low severity burn areas (Table 2).

Table 2. Fire severity levels and associated burned areas.

Severity level Area (ha) Percent (%)
Low severity 417 29
Moderate low severity 295 21
Moderate high severity 591 42
High severity 107 8

There was a more uniform gradation of burn severity
in the east (E) and southeast (SE) sections of the area
where there was a large moderate high severely burned
swath surrounded by thin stretches of moderate low
severity and low severity burn areas. There was a more
fragmented severity distribution in the other directions.
Small fragments of severely burned areas were scattered
among moderate high severity burn sections in the north
(N) and southwest (SW) directions. Similarly, moderate
high and moderate low severity burn areas were surrounded

b)

Figure 2. Sentinel 2 NIR color composite images of a) prefire on July 4, 2020, and b) postfire on July 9, 2020.
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fire severity

- unburned

- low severity

I:l moderate low severity
[ moderate nigh severity

- high severity

Figure 3. The extent and severity of the fire determined according to the dNBR index.

unburned

- low severity
I:l moderate low severity
I:l moderate high severity

- high severity

Figure 4. Forest stand map overlaid on the fire severity map. On the stand map Cz, Cf, and M stand for Turkish red pine, stone pine, and oak,
respectively. OT: forest soil without trees; KDA: Non-cadastral area with trees; Z: agriculture; B: degraded stand. Lower case letters a-b-c-d
represent stand development stages based on diameter at breast height values and numbers 1-2-3 indicate stand canopy closure ratios.
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by low severity burn sections towards the western (W)
flanks of the burn area.

The overlay of the stand map on the burn severity map
revealed that the forested areas were more severely burned
compared to the agricultural sections which are located to
the W and SW of the burn area (Figure 4). The majority of
the severely and moderate high severely burned areas were
covered by pine stands composed of dominantly Turkish
red pine (Pinus brutia) (Table 3). There also were small
stands of stone pine (Pinus pinea) and oaks (Quercus spp.)
on the severely and moderate high severely burned areas.
The majority of the agricultural fields were unburned or
burned with low severity (Table 3). The Turkish red pine

Tablo 3. Stand types affected by the fire with associated average
dNBR values and fire severity categories.

stand mean dBNR fire severity category
Cfc2 -0,01 unburned

Z 0,08 unburned

Cza3 0,09 unburned

Czb3 0,17 low severity

Czc2 0,25 low severity

BCz 0,26 low severity

Czbc3 0,26 low severity

Czcd2 0,28 moderate low severity
oT 0,28 moderate low severity
KDA 0,29 moderate low severity
Cfa 0,31 moderate low severity
Cfb2 0,31 moderate low severity
Czdl 0,31 moderate low severity
Czc3 0,31 moderate low severity
Czcd3 0,33 moderate low severity
Czd2 0,33 moderate low severity
Czbc2 0,33 moderate low severity
Czcl 0,36 moderate low severity
Cfa0 0,37 moderate low severity
Czbcl 0,41 moderate low severity
Czcdl 0,51 moderate high severity
BCzMkr 0,51 moderate high severity
Czb2 0,54 moderate high severity
Cza0 0,54 moderate high severity
BMkr-E 0,59 moderate high severity

stands within the periphery of the agricultural fields had
low or moderate low severity burn (Figure 4). The majority
of the agricultural areas burned consisted of wheat and
olive crops.

Discussion

Agricultural areas had lower degrees of fire severity
compared to the forested areas. This difference is
primarily related to the amount of fuel between the two
ecosystems. Forested areas contained more flammable
fuel in a continuous fashion compared to the agricultural
areas. Also the presence of different agricultural crops
and their different growth stages affect the spread and
severity of the fire. For example, some of the agricultural
lands were planted with sunflower, which was in its green
vegetative phase at the time of the fire, and as a result
these fields partially blocked the spread of the fire. The
green vegetative phase of the agricultural crops are clearly
visible in the NIR color composite image as seen in the
red-colored regular geometric patterns (Figure 2). On the
other hand, some of the agricultural fields were burned,
which probably correspond to wheat fields that were in the
maturity phase and completely dry, serving as flammable
fuel. Others factors like topography, meteorological
conditions including wind speed, direction, and humidity,
and accessibility limitations could contribute to fire severity
and how the fire spreads. Better management of firefighting
as fire duration increases and as the fire approaches settled
areas may also contribute to a fire’s extent.

It is important to note that the aggregation of dNBR
values in Table 3 reduces the variation that can be seen in
Figure 4. Averaging is useful to show the general trends
and get a quantitative estimate of fire severity values of
different stand types affected by the fire, but the stand
map overlay on the fire severity map displays more detail
in terms of fire severity distribution. The two approaches
combined provide a more accurate characterization of fire
severity across the landscape.

The size of the burned area predicted in the study is
greater than the area reported by the authorities and the
media immediately after the fire was extinguished (url -1,
2 and 3). Authorities and media outlets reported 450 ha
of burned area, which is about one third the size of the
area (~1400 ha) that was identified in this study. A similar
situation was reported by Nasery & Kalkan (2020) in {zmir,
Turkey, who determined an approximately 14 times greater
burned area than the one reported by the authorities and
news agencies. Teodoro & Amaral (2019) also estimated
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greater burned areas using Sentinel 2 derived indices
compared to the ones reported by the authorities in forest
fires in Portugal.

The temporal resolution of Sentinel 2 increased from 10
to 5 days with the launch of the second satellite (2B). In the
current study, this improvement made it possible to focus
solely on the effects of fire right after the fire’s occurrence
while disregarding the effects of ecosystem processes such
as recovery and regeneration. As Teodoro & Amaral (2019)
noted, ecosystem processes can change the reflection
over the NIR and SWIR portions of the EM and lead to
different ANBR values, making it impossible to separate
the effects of fire versus recovery and regeneration, as has
been highlighted by Veraverbeke et al. (2010).

Results of the study agree with others. Amos et al.
(2019) showed that Sentinel 2 data can be used successfully
to discern the burn area and severity of a fire in NE Spain,
which is located in a similar climate and vegetation to the
current study. Likewise, Mallinis et al. (2018) found that
dNBR index derived from Sentinel 2A was accurate in forest
fire severity assessment and mapping in Mediterranean pine
ecosystems in NE Greece. Delegido et al. (2018) reported
improved prediction of fire severity using Sentinel 2 data
in Argentina. Teodoro & Amaral (2019) found that Sentinel
2 data were more accurate in estimating burn area and fire
severity levels in forest fires in Portugal.

Conclusions

This study examined the utility of recent Sentinel 2 satellite
data to delineate fire area extent and identify fire severity
of a forest fire that occurred in Canakkale, Turkey, within
the Mediterranean Basin, a particularly sensitive area
of the world expected to have a greater occurrence and
more severe forest fires. ANBR index was derived using
the pre and postfire Sentinel images. A map with 20 m
spatial resolution showing the fire area and fire severity
levels was generated. The distribution and fire severity
patterns reflect the characteristics of the different cover
types in the area. Most of the burned area was pine forest
composed of Turkish red pine. There were also patches of
agricultural fields burned in the fire. Forested areas burned
more severely compared to the agricultural fields primarily
because they contained greater quantities of flammable
fuel. Characteristics of agricultural crops, such as growth
stages, played a role in the way the fire spread. Sentinel 2
data provide a fast and accurate means to monitor forest fire
extent and fire severity as a result of its improved spatial
and temporal resolution.
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Amag: Bu ¢aligmanin amaci, Atatiirk Baraj Golii’nde yasayan C. gibelio tiirliniin mtDNA
COI ve Cyt b gen bolgelerine ait sekanslara dayali olarak gen bankasindaki sekanslarla
karsilastirilmasi ve filogenetik analizlerin yapilmasidir.

Materyal ve Yontem: Atatiirk Baraj Golii Bozova bolgesinde yasayan hedef tiire ait
bireyler balik¢ilardan rastgele segilerek satin alinmistir. Total DNA izolasyonu, GeneJET
Genomic DNA Purification Kit (Thermo Scientific) kullanilarak kas dokusundan protokol
talimatlar1 dogrultusunda yapilmistir. Daha sonra mtDNA COI ve Cyt-b bdlgelerine ait
6zgiil primerler kullanilarak ilgili bolgeler PCR yontemi ile ¢cogaltilmistir. Elde edilen
PCR iirtinleri Agaroz jelde yiiriitiilmiis ve {irin olusturan 6rnekler secilerek hizmet alim1
seklinde ticari firmaya gonderilmis ve 3500 XL Genetic Analyzer cihazi ile dizi analizi
yaptirilmistir.

Bulgular: mtDNA COI ve cyt b gen bolgeleri igin sirayla 620 ve 580 bp uzunlukta
sekanslar elde edilmistir. mtDNA COI bolgesi igin daha 6nce Tiirkiye’de yasayan bireylerle
ayn1 haplotipler tespit edilmesine ragmen mtDNA Cyt b gen bolgesi i¢in daha 6nce
tanimlanmayan yeni bir haplotip tespit edilmistir.

Sonug: Atatiirk Baraj Golii’nde yasayan C. gibelio tiirline ait bireylerin mtDNA COI ve
Cyt b gen bolgelerine ait sekans analizleri ilk defa bu caligmada yapilmis ve gen
bankasindaki verilerle karsilastirilmistir.

Anahtar Kelimeler: Atatlirk Baraj Goli, Carassius gibelio, mtDNA, COL cyt b

mtDNA COI and cyt b Analysis of Carassius gibelio (Bloch, 1782) Living in Atatiirk
Dam Lake (Turkey)

Abstract

Objective: The aim of this study is to compare the C. gibelio species living in Atatiirk Dam
Lake with the sequences in the gene bank based on the sequences of the mtDNA COI and
Cyt b gene regions and to perform phylogenetic analyzes.

Material and Methods: Individuals of the target species living in the Bozova region
of Atatiirk Dam Lake were randomly selected from fishermen and purchased. Total
DNA isolation was performed from muscle tissue using the GeneJET Genomic DNA
Purification Kit (Thermo Scientific) according to the protocol instructions. Then, using
specific primers of mtDNA COI and Cyt-b regions, the relevant regions were amplified by
PCR method. The obtained PCR products were carried out in Agarose gel and the samples
forming the product were selected and sent to the commercial firm as service procurement
and sequence analysis was performed with the 3500 XL Genetic Analyzer device.
Results: Sequences of 620 and 580 bp in length were obtained for the mtDNA COI and
cyt b gene regions, respectively. Although the same haplotype was detected for the mtDNA
COl region with individuals living in Turkey before, a new haplotype was detected for the
mtDNA cyt b gene region that was not previously defined.

Conclusion: Sequence analyzes of mtDNA COI and cyt b gene regions of individuals
belonging to the C. gibelio species living in Atatiirk Dam Lake were performed for the first
time in this study and compared with the data in the gene bank.

Keywords: Atatiirk Dam Lake, Carassius gibelio, mtDNA, COI, cyt b
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Giris

Giineydogu Anadolu Projesi (GAP), tarimsal olarak
iiretim kapasitesini arttirmis, olusturdugu Atatiirk Baraj
Goli sayesinde de biiyilik bir su iirlinleri potansiyeline
sahip hale gelmistir (Oymak, 2000; Oymak, vd., 2011).
Bunun degerlendirilmesi i¢in gl suyuna sazan yavrusu
birakilarak baliklandirma ¢alismalart yapilmistir. Béylece
Firat Nehri’'nde dogal olarak yasayan baliklarin yam
sira disaridan da balik yavrulart eklenerek balik¢ilik
faaliyetlerinin arttirilmast saglanmigtir. Bu baliklandirma
caligmalar1 vasitasiyla gol suyunda istilaci balik tiirleri
de bolgeye yerlesmistir. Tatli su ekosistemlerinin yabanci
baliklar tarafindan istilasi, endemik ve yerli tiirlerin yerel
yok oluslar1 da dahil olmak iizere dogal biyolojik ¢esitlilik
icin 6nemli sonuglara yol acabilmektedir (Gozlan, vd.,
2010; Mollot, vd., 2017; Jackson, vd., 2017). Son yillarda
iilkemizde bulunan endemik tiirlerin de dahil oldugu i¢
sularda havuz baliklar1 (Carassius sp.) onemli bir tehdit
haline gelmistir (Ugurlu & Polat, 2007). Bu tehdit dogal
tiirlerin habitatlarin1 6nemli derece etkilemekte olup
yerel tiirlerin hizla azalmasina ve havzalardaki balik¢ilik
faaliyetlerinin sona ermesine neden olmaktadir (Leung,
vd., 2002).

Atatiirk Baraj Goli’nde yasayan dogal balik tiirleri;
agirt avlanma, istilaci tiirlerin baskin duruma gegmesi ve
habitat kayb1 gibi faktdrler nedeniyle her gegen giin daha
da artan baskilara maruz kalmakta olup, ekonomik tiirlerin
popiilasyonlarinin birey sayilar1 azalmakta ve bununla
birlikte tiir kaybina neden olmaktadir (Parmaksiz, vd.,
2022a). Atatiirk Baraj Go6lii’nden balikgilik yaparak gecinen
tecriibeli yore balik¢ilarindan alinan bilgilere gore, atilan
aglardan ¢ikan baliklardan yarisina yakininin Carassius
gibelio oldugu ve bu tiiriin birey sayisinin her gegen giin
hizla arttig1, eger bu sekilde devam ederse Oniimiizdeki
zamanlarda aglarda sadece bu baliga rastlanma ihtimalinin
yiiksek oldugu belirtilmistir (Parmaksiz, vd., 2022b).

Carassius gibelio (Bloch, 1782) Cyprinidae familyasina
ait bir tiir olup, Uzakdogu Asya kokenlidir, istilact
6zellige sahip olmasindan dolay: gliniimiizde diinyadaki
i¢ su sistemlerinin bircogunda goriilmektedir (Agdamar,
2017). Bu balik tiiriinlin istilac1 karakterindeki en
temel biyolojik tehdit tiremesi olup, ginogenetik iireme
ozelliginden dolay1 bulundugu habitatlarda hizla baskin
konuma gegebilmektedir (Agdamar, 2017). Biyolojik ve
ekolojik ozelliklerine bagl olarak, girdigi ortamlardaki
yerli balik tiirlerinin populasyon yogunlugunu olumsuz

yonde etkilemektedir (Tarkan, vd., 2012a). Istilac1 balik
tiirleri hem balikeilik hem de biyolojik ¢esitlilik i¢in tehdit
unsurudur (Erdem, vd., 2014). Bunedenle ortamdaki istilaci
baliklarn tiir tespiti yapilarak bir miicadele programinin
ortaya konulmasi hem bilimsel hem de ekonomik agidan
onem arz etmektedir.

Bu ¢alismanin amaci; C. gibelio icin mtDNA COI
ve cyt b markorleri ile sekans analizleri yapilarak (i) tiir
tanimlanmas1 yapmak, (ii) elde edilen sekanslar1 gen
bankasina yiiklemek, (iii) gen bankasindaki verilerle
karsilagtirilmasi yapilarak bu ortama nereden geldigine
dair tahminler yiiriitmektir.

Materyal ve Yontem

Bu calismada, Atatiirk Baraj Golii Bozova bolgesinde
avlama yapan yore balik¢ilarinin 2021 yili Aralik ayinda
tezgahlarinda satilan ve rastgele secilen 10 adet C. gibelio
ornegi materyal olarak kullanilmistir. Alinan 6rnekler soguk
zincir uygulanarak laboratuvara getirilmistir. Ornekler
morfolojik olarak degerlendirilmis ve hedef tiir oldugu
tespit edilen 6rneklerden kas dokusu alinarak %90 etanol
igeren mikrosantrifiij tiiplerine konulmus, DNA izolasyonu
yapilincaya kadar -20°C de bekletilmistir.

DNA Izolasyonu ve PCR

Total DNA izolasyonu, GeneJET Genomic DNA
Purification Kit (Thermo Scientific) kullanilarak kas
dokusundan protokol talimatlar1 dogrultusunda yapilmustir.
Protokol sonrast DNA varligin1 kontrol etmek i¢in tiim
bireylere ait DNA 6rnekleri SYBR Green eklenen % 0,8’lik
agaroz jeldeki kuyucuklara yiiklenmis, elektroforezde
yiiriitiilerek, (UV) 151k veren cihazda goriintlilenmistir
(Smart View Pro Imager System, Major Science).

Bu calismada PCR islemi Thermal Cycler (BIO-RAD
T100™) cihazinda gergeklestirilmistir. mtDNA COI gen
bolgesinin ¢ogaltilmasi i¢in kullanilan primer dizisi Darabi
vd. (2014) ¢alismasindan alinmistir (COI-625F: 5 TCA
ACC AAC CAC AAA GAC ATT GGC AC-3’; COI-
625R: 5 GACTTC TGG GTG GCCAAA GAATCA-3).
Tim PCR reaksiyonlari, her bir primerden 0,5 mM, her
dNTP’den 0,2 mM, 1x PCR tamponu, 2,5 mM MgCl2, 1
birim Taq polimeraz ve yaklagik 90 ng DNA igeren toplam
25 ul hacimde gerceklestirilmis, PZR kosullart ise; 95°C’de
3 dak. ilk denatiirasyon, 95°C’de 45 s., 62°C’de 45 s.
baglanma ve 72°C’de 1 dak. uzama olmak iizere toplam
35 dongii gerceklestirilmis, son olarak o6rnekler 72°C’de
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10 dakika tutularak sonlandirilmistir (Parmaksiz & Eskici,
2018).

mtDNA Cyt b gen boélgesi i¢in kullanilan primer dizisi
Briolay vd., (1998) ¢alismasindan alinmistir (L15267 F:
5" GTT TGA TCC CGT TTC GTG TA-3'; H15891 R:
5’AAT GAC TTG AAG AAC CAC CGT-3’). Tiim PCR
reaksiyonlari, her bir primerden 0,5 mM, her ANTP’den
0,2 mM, 1x PCR tamponu, 2,5 mM MgCl2, 1 birim Taq
polimeraz ve yaklasik 60 ng DNA iceren toplam 25 ul
hacimde gerceklestirilmis, PZR kosullari; 95°C’de 3 dak.
ilk denatiirasyon, 95°C’de 30 s. denatiirasyon, 57°C’de 30
s. baglanma ve 72°C’de 45 s. uzama olmak {izere toplam
35 dongii gergeklestirilmis, son olarak 6rnekler 72°C’de 10
dak. tutularak sonlandirilmigtir (Parmaksiz & Seker, 2018).

Veri Analizi

Elde edilen PCR iiriinleri ticari firmaya gonderilmis
ve 3500 XL Genetic Analyzer cihazi ile DNA dizi
analizi yaptirilmigtir. Daha sonra mtDNA COI ve Cyt
b sekanslarina ait ham veriler FinchTV 1.4 programi
kullanilarak degerlendirilmis ve BioEdit software version
7.2.5 programi kullanilarak tiim bireylerin sekanslar
hizalanmistir. Gen bankasindaki en yiiksek benzerlik
gosteren mtDNA COI ve Cyt b bolgesine ait sekanslar
calismaya dahil edilmistir. Komsu birlestirme agaci
(Neighbor joining tree) filogenetik analizler K2 parametresi
modeline gore MEGA X programinda gerceklestirilmis
ve filogenetik aga¢ olusturulmustur (Kumar, vd., 2018).
Agag kollar1 (Nodlarin) gilivenirliginin test edilmesinde
Bootstrap testi (1000 tekrarli) kullanilmistir.

Bulgular

Bu calismada Atatiirk Baraj Goli’nde istilact olarak
yasayan ve son zamanlarda birey sayisinda artig tespit

(@

Carassius gibelio-China-JQ319113

Carassius gibelio-China-AB379922
66
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Sekil 1. mtDNA sekanslarina dayali Komsu Birlestirme (NJ)
agact. ((a) COL (b) cyt b)

edilen C. gibelio tiiriine ait bireylerin mtDNA COI ve cyt
b gen bolgelerine ait dizi analizleri ilk defa bu ¢alismada
yapilmis ve gen bankasindaki verilerle karsilastirtlmistir.
mtDNA COI ve cyt b gen bolgeleri icin sirayla 620 ve
580 bp uzunlukta sekans elde edilmistir. Bu sekans
sonuglart BLAST lama yapilarak benzerlikler ortaya
cikarilmistir (Tablo 1).

Tablo 1. Bu ¢alismada elde edilen sekanslarla NCBI veri tabanindaki sekanslarla karsilastirilmast

Ulke Erisim Numarasi Benzerlik Orani (%) Kaynak
COI
Tirkiye OP242171 100 Bu calisma
Tirkiye MF036178 100 Agdamar & Tarkan, 2019
Cin KU668580 96.14 Yaymlanmamis
Ozbekistan MW649280 96.14 Sheraliev & Peng, 2021
Cin JQ319113 96.14 Cheng, vd., 2012
Cin AB379922 96.14 Komiyama, vd., 2009
Ozbekistan MW649276 95.97 Sheraliev & Peng, 2021
Cytb
Tirkiye OP173205 100 Bu ¢alisma
Tiirkiye MF083610 99.82 Agdamar & Tarkan, 2019
Yunanistan DQ868878 99.66 Tsipas vd., 2009
Yunanistan EU186830 95.85 Tsipas, vd., 2009
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Tablo 1’de COI bdlgesine ait sekanslarin analizinde bu
caligmada elde edilen tek haplotipin, Agdamar & Tarkan
(2019) calismasiyla Tiirkiye’den alinan bireylerin haplotipi
ile aym oldugu, Cin ve Ozbekistan rnekleri ile % 96.14
ila % 95.97 arasinda benzerlik gosterdigi belirlenmistir.
Fakat cyt b bolgesi analizinde, bu ¢alismadaki bireylerin
sekanslarinin, gen bankasina kayith olan haplotiplerden
farkli ve yeni bir haplotip oldugu belirlenmistir. En yakin
haplotip olan Tiirkiye drnegine %99.82, Yunanistan
orneklerine ise %99.66 ila %95.85 benzerlik gostermektedir.

Sekil 1a ve 1b’de hem COI hem de cyt b bolgesine
dayali komsu birlestirme agaclarinda dis grup olarak gen
bankasindan dizileri alinan C. carpio kullanilmistir ve
agaclarda farkli dal tizerinde bulunmaktadir. Sekil 1a’daki
agacta calismamizda elde edilen haplotip ile Agdamar &
Tarkan (2019) 6rneklerinin oldugu haplotip ayni oldugu
i¢in diger iilkelerin 6rneklerinden ayr1 bir dal {izerinde
konumlanmistir. Tiirkiye’deki drneklerin ise Antalya ve
Usak popiilasyonlarindan oldugu belirlenmistir (Agdamar
& Tarkan, 2019). Sekil 1b’deki agacta, calismamizda elde
edilen haplotip yeni bir haplotip oldugu i¢in ayr1 bir dal
iizerinde konumlanmustir.

Tartisma ve Sonug¢

Giimiisi havuz balig1 olarak bilinen C. gibelio iireme
kapasitesi yiiksek, cevresel degisimlere oldukca uyumlu bir
istilac tiir oldugundan dolayi, giris yaptigi yeni habitatlarda
bile kisa bir siirede baskin tiir haline gelebilmektedir (Yerli,
vd., 2014). Bu tiir, 1980’li yillarda Trakya Bdlgesi’nden
verilen ilk kaydin1 takiben bazi Avrupa tilkelerinde oldugu
gibi Tiirkiye i¢ sularinda da sorun olmaya baglamis (Yerli,
vd., 2014) ve giin gectikce cogalan ekolojik ve ekonomik
olarak agir tahribatlara neden olmustur (Agdamar, 2017).
Tiirkiye’nin farkl lokalitelerinden alinan 6rnekler iizerine
yapilan genetik calismalar neticesinde bu tiiriin iilkemize
dogrudan veya tasindigi diger tlkeler (6zellikle Orta ve
Dogu Avrupa) tizerinden giris yapmis olabildigi ifade
edilmistir (Agdamar, 2017). Ayn1 ihtimal bu ¢aligmada
yapilan haplotip analizlerinde de ortaya ¢ikmustir. Ciinkii
mtDNA COI bélgesine ait bulunan haplotip Tablo 1 de
goriildiigii gibi Tirkiye drnekleri ile %100 benzerlik
gostermis, cyt b haplotipi ise farkli ¢ikmasina ragmen en
yiiksek benzerligi %99.82 ile yine Tiirkiye 6rnekleridir.
Sanliurfa i¢in bu istilaci tiirtin ilk kaydimin 2008’de oldugu
tespit edilmis (Tarkan vd., 2012a) ve buna ragmen tiim
baraj golii igerisinde baskin duruma gegmeyi basarmistir.
Baskin duruma ge¢mesinin sebeplerinden bazilari; hizl

bir sekilde lireme boyuna ulagsmasi, ¢ok sayida ve uzun
periyotta yumurta birakmasi, diger sazangillere ait
spermlerin kullanarak iireyebilmesidir (Agdamar, 2017).
Boylece Atatiirk Baraj Golii’'nde C. gibelio yogunlugunun
artmasi, yerli ve ekonomik tiirlere ait bireylerin ise
azalmasina neden olmaktadir (Parmaksiz vd., 2017).
Yore balik¢ilart ile yapilan durum degerlendirmesinde,
bu durumu son yillarda fark ettiklerini ve bu sekilde devam
etmesi durumunda ekonomik tiirlerin tamamen ortadan
kaybolacagini tahmin ettiklerini ifade etmislerdir. Tarkan
vd. (2012b), alt1 yillik siirecte Marmara Bolgesi’ndeki
Omerli Baraj Gélii’'nde yasayan C. gibelio ile yerli ve
ekonomik tiirlerin yogunluk durumlar1 ¢alismis olup,
yerli tiirlerin popiilasyon yogunluklarinin 6nemli diizeyde
azaldigim ve C. gibelio populasyonunun ise tam tersine
arttigini tespit etmislerdir. Atatiirk Baraj Golii’'nde de benzer
sonuglarm olustugu tahmin edilmektedir. Bu yiizden bu tiir
ile ciddi bir miicadele progranu diizenlenmelidir. Ozellikle
baraj goliinde yogun olarak bulunan popiilasyonlarin
tespit edilmesi ve miimkiin oldugunca iireme dénemine
girmeden ortamdan avlanarak uzaklastirilmalidir. Cilinki
bu ¢alismada, siirli sayida bireyle calisilmasinda bile cyt
b gen bolgesi acisindan yeni bir haplotip tespit edilmis
olmasi ve farkli bolgelerde yasayan popiilasyonlarda
yeni varyasyonlarin ortaya ¢ikmasi genetik ¢esitlilik
seviyesinin arttiginin gostergesi ve adaptasyon yeteneginin
giin gectikge arttigimin bir ispatidir. Bu tiiriin tercih edilme
ve tiiketilme oran1 diger baliklara oranla daha az oldugu
icin gida sektoriinde islenip daha cazip hale getirilmesi de
onem arz etmektedir. Carassius gibelio tiiriine ait aminoasit
degerlerinin diger tiirlere gore daha farkli oldugu ve bundan
dolay1 bazi protein diyetlerinin hazirlanmasinda bu tiirden
faydalanilmasi, aminoasit bakimindan daha zenginlik
kazandirabilir (Parmaksiz vd., 2022b).

Bundan sonra yapilacak ¢alismalarda Atatiirk Baraj
Golil ve Firat Nehri boyunca bu tiire ait popiilasyonlar
belirlenip, D- Loop ve mikrosatellit gibi marker sistemleri
kullanarak popiilasyonlarin genetik ¢esitlilik sevileri
tespit edilip, ¢esitliligi en yiliksek olan popiilasyondan
baslamak iizere miicadeleye hizli bir sekilde baglanilmasi
onerilmektedir.
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Introduction

Nurbanu Partal' ®, Siikran Yalcin Ozdilek?

Abstract

Objective: The first aim of this study is to describe the length, weight, condition factor,
and GSI of Alburnus istanbulensis (Battalgil, 1941) in two different connected habitats
(stream habitat and reservoir lake) in Karamenderes River, Canakkale. The second aim
is to state the growth type of this species in the sampled habitat using the length-weight
relationship (LWR) model.

Materials and Methods: The sampling areas are Bayrami¢ Reservoir and two tributaries
on Karamenderes River, which feed the reservoir. Sampling was conducted between May
2016 and June 2017, and depending on the habitat types, different gears were used in
the samplings. W=aL® equation was used to calculate the length-weight relationship,
K=100xW/L? equation for the condition factor, and GSI=W_x100/W equation for the
gonadosomatic index.

Results: The results showed that the mean fork length of specimens in reservoir and
stream habitats were 11.86+1.83 cm and 7.69+3.56 cm, respectively, and body weight of
the specimens in the reservoir and stream habitats were 19.28+8.99 g and 8.17+£10.82 g,
respectively. The condition factor was higher in the reservoir habitat and GSI values were
higher in the stream habitats. The growth for all the specimens was positive allometric
(b=3.13), whereas in the reservoir habitat the growth was isometric (»=2.99) and in the
stream habitat the growth was positive allometric (6=3.12).

Conclusions: Determining the biological characteristics of an endemic species makes an
important contribution to the conservation of the species. In the Canakkale region, data
on LWR, growth, condition, and GSI values were not available with the valid name of the
species. Therefore, this study is important in terms of presenting new data in the Canakkale
region with the valid name of the species. The findings of this study indicate that the A.
istanbulensis species exhibited habitat-dependent differences in LWR, growth, and condition.
Keywords: Growth, Biological characteristic, Fish biology, Reservoir habitat, Stream habitat

having access to a diverse range of natural habitats, or the
natural stream continuity might be disrupted for them by

In fish biology, it is important to make estimations of
biological traits for population growth characteristics, and
this plays a crucial role in the conservation biology of the
population. The length-weight relationship is an important
parameter that gives information about population growth
(Beverton & Holt, 1957; Froese, 2006). During the course
of their lives, freshwater fish can be limited to newly
developed habitats like reservoirs as an alternative to

the presence of a reservoir. As a result, it is reasonable to
anticipate that fish species’ biological characteristics, such
as growth parameters, will change based on their respective
habitats (Schlosser, 1995).

Due to the location at the crossroads of neighbouring
regions with varying ecological and geographical
characteristic, Tiirkiye’s freshwater fish species have high
diversity and endemism (Hrbek et al., 2004; Perea et al.,
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2010; Cigek et al., 2018; Bektas et al., 2020). According
to the present ichthyofauna, Tiirkiye is inhabited by 384
species of freshwater fish, 208 of which are endemic
(Cigek et al., 2020). The Alburnus genus has 24 species
in Tiirkiye, 17 of which are endemic to Tiirkiye (Bektag et
al, 2020; Cigek et al., 2020), while the genus has 48 species
worldwide (Froese & Pauly, 2022). The species Alburnus
istanbulensis (Battalgil, 1941) is one of the endemic species
in Tirkiye. Formerly named Chalcalburnus chalcoides
and Alburnus chalcoides, it spreads throughout the Thrace
region of Tiirkiye (Ozulug & Freyhof, 2007) (Figure 1).
According to the IUCN Red List, the species is in the Least
Concern (LC) status (Freyhof, 2014). This species migrates
upstream to spawn, and juveniles migrate downstream in
the fall of that year or in the spring of the following year
(Kottelat & Freyhof, 2007). Because the building of dams
causes disruptions in the migration pathways of migratory
populations, there is a loss of population quantities before
they can reach their breeding sites. As a consequence, they
attempt to live in tiny ponds and reservoir lakes as a result
of this disruption (Kottelat & Freyhof, 2007; Freyhof,
2014).

There have been studies on A. istanbulensis species
distribution (Sar1 et al., 2006; Ozulug, 2008; Geiger et al.,
2014; Sa¢ & Ozulug, 2014; Boll et al., 2016; Gaygusuz
et al., 2017; Sa¢ & Ozulug, 2017a,b,c; Ozulug & Sag,
2019; Sar et al., 2019; Cigek et al., 2020), maturity and
gonadosomatic index (Tarkan et al., 2005; Tarkan et al.,
2012; Hamzaoglu et al., 2015), parasites (Kircalar &
Soylu, 2014), and feeding characteristics (Yalgin Ozdilek
& Jones, 2014; Yalgin Ozdilek et al., 2019). However,
there are limited studies on length-weight relationships
and length-weight distributions (Tarkan et al., 2005; Tarkan
etal., 2006; Sa¢ & Okgerman, 2016; Gaygusuz et al., 2017;
Sag et al., 2019), and age distribution (Basdemir et al.,
2010; Cigek et al., 2015) with A. istanbulensis’s former
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name (C. chalcoides and A. chalcoides). Since endemic
species are important species in their distribution ranges,
it is also important to define their biological characteristic
in different habitats. In this context, this study will fill the
gap in the literature on A. istanbulensis and present the
difference in the biological features between an interrupted
habitat (reservoir) and native habitat (stream). The first aim
of this study is to describe the length, weight, condition
factor, and GSI of Alburnus istanbulensis (Battalgil, 1941)
in two different connected habitats (stream habitat and
reservoir lake) in Karamenderes River, Canakkale. The
second aim is to state the growth type of this species in
the sampled habitat using the length-weight relationship
(LWR) model.

Material and Methods

Sampling area and laboratory studies

Karamenderes River arises from the Kaz and Ag1 Mountains
and runs into the Dardanelles. The flow rate of the river is
65-1530 m® (min.-max.) and it is approximately 109 km
long (Baba et al., 2007). The sampling area is Bayramic
Reservoir (39° 48.66" N - 26° 41.09" E) and two tributaries
(Calioba 39° 46.72' N - 26° 42.24' E and Mollahasanlar
39°47.33" N - 26° 43.0' E) which feed the reservoir. The
reservoir was built in 1986-1996 for irrigation purposes, its
body is filled with soil, the total body volume is 4.0 hm?,
its height is 55.5 m from the foundation, the total storage
volume is 86.5 hm?, and the lake area is 5.847 km? when
the water level is at its normal level (Akbulut et al., 2006).
The sampling areas map is shown in Figure 2.

The samplings were carried out monthly between the
months of May 2016 and June 2017, and in accordance
with the habitats, two separate catching techniques were
applied in order to carry out the samplings. In the river
habitats, electroshocks from a backpack were used, and

12 13 14

Figure 1. Photo of Alburnus istanbulensis specimens (photo: Partal N) and the distribution map according to [UCN

(Freyhof, 2014).
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Figure 2. Map of sampling areas (Google Earth, 2022).

in the reservoir, a seine net with a 10-mm mesh, a 2-meter
depth, and a 70-meter length was utilized. Despite monthly
samplings, there were several months when fish could not
be caught in both reservoir and stream habitats.

Following sampling, the specimens were kept in
clove oil treatment under ethical guidelines before being
transported to the laboratory (Prince & Powell, 2000). After
the sampling, fish were brought to the laboratory and kept
at -20°C until the dissection process. The fork length (FL)
of the specimens was measured with a ruler to the nearest
0.1 mm. The body weight (W) and gonad weights of the
specimens were weighed with a digital balance to the
nearest 0.1 g. The maturity and sexes (juvenile, female, and
male) of the specimens was determined by macroscopic
identification (Wootton, 1990).

Data analysis

The descriptive analysis of species characteristics is given
as mean values, standard deviation, and minimum and
maximum values. Descriptive statistics were grouped as
all specimens, habitats, sex/maturity and given according
to body weight, fork length, condition factor, and GSI.
The LWR equation was determined from W=aL? and
it was transformed to the linear model equation as
logW=loga+blogL. According to both equations, W is
the body weight (g) of fish, L is the fork length (cm) of
fish, a is the regression intercept, and b is the slope/growth
coefficient. The estimate of 95% confidence limits (Cl) for

a, b, and the coefficient of determination (+?) was determined
(Froese, 2006). The growth type was determined according
to the b value as suggested by Bagenal (1978). The Fulton’s
condition factor was determined from the K=100xW/L?
equation (Le Cren, 1951). The specimens’ gonadosomatic
index (GSI) was determined from the GSI=W x100/W
(W,: Weight of gonad, g) (Wootton, 1990). The GSI
was calculated according to the determined sexes of the
specimens.

The analysis of LWR was made with the FSA package
in R Software (Ogle, 2018; R Core Team, 2022). The
figures were produced with the ggplot2 package in R
Software (Wickham, 2016; R Core Team, 2022).

Results

The specimens of A. istanbulensis were sampled from
Karamenderes Rivers’ two stream tributaries and
Bayrami¢ Reservoir and the specimens were grouped as
stream and reservoir specimens. The total number of A.
istanbulensis specimens was 352 in the whole samplings.
The specimens’ percentage in reservoir (52.3%) was
higher than stream specimens (47.7%). The specimens’
descriptive statistics are given in Table 1. The sex of 262
out of 352 specimens was determined, and the weight,
fork length, condition, and GSI values of the specimens
whose sex could not be determined were not included in
the analyses related to sex.
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Table 1. Descriptive statistics of A. istanbulensis specimens (n: Number of specimens; sd: Standard deviation; min: Minimum value;
max: Maximum value).

Weight, g Fork length, cm Condition factor GSI

n meantsd min-max n meantsd min-max n meantsd min-max n meantsd min-max
All specimens 352 13.98+11.35 0.27-53.5 351 9.9+£3.5 3.1-17.0 349 1.03+0.13 0.56-1.88 249 1.63+1.87 0.03-9.73
Habitat

Stream 168 8.17+10.82 0.27-53.5 168 7.69+3.56 3.1-17.0 166 0.98+0.15 0.56-1.88 159 1.91£2.06 0.03-9.73

Reservoir 184 19.28+8.99 0.79-52.61 183 11.86+1.83 4.2-16.5 183 1.07+0.1 0.86-1.76 90 1.14+1.34 0.06-8.25
Sex/Maturity

Juvenile 63  0.87+0.43 0.27-291 63 4.48+0.65 3.1-70 62 0.93+0.17 0.56-1.88 57 0.49+0.59 0.03-2.9

Female 52 14.08+10.38 1.73-47.66 52 10.47+£2.69 59-16.8 53 1.02£0.1 0.79-1.3 51 2.54+2.52 0.36-9.73

Male 147 15.43+11.69 0.93-53.5 146 10.52+2.9 4.6-17.0 145 1.04+0.11 0.8-1.3 141 1.76+1.71 0.06-6.78

The monthly variation of the FL, W, condition factor,  captured during the spring months. On the other hand,
and GSI values were illustrated in Figure 3. In the larger individuals were found in the habitat of the reservoir
stream, smaller specimens were captured throughout the  during the hot summer days. The reproductive period
autumn and winter months, whilst larger specimens were  of this species is represented by an increase in GSI and
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Figure 3. The monthly variation of the W (A), FL (B), condition factor (K), and GSI (D) values.
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condition factor values during the spring months, which
is consistent with the size distribution seen in stream and
reservoir habitats. The maturity percentage of the mature
specimens was 75.95% and of the immature specimens
was 24.05%. There were no immature specimens in the
reservoir. The sexes of 199 specimens were determined
by macroscopic identification and the female:male ratio
was determined to be F:M = 1:2.83. In the reservoir habitat
F:M was determined to be 1:3.04 and in stream habitat F:M
was 1:2.55.

The weight frequencies were evaluated according
to the habitats, and it was determined that the frequent
weights in stream habitats were 0.27-2.91 g (Figure 4A).
In the reservoir habitat, the highest weight frequency was
determined to be 18.01-19.88 g. The fork length frequencies
of the specimens were evaluated according to the habitats,
and it was determined that the small specimens were
frequently present in streams while the larger specimens
were in the reservoir habitats (Figure 4B). When the
condition factors of the specimens were evaluated, it was
determined that the condition factors of the specimens in
the reservoir habitat were higher than in the stream habitat
(Figure 4C). The GSI frequency values of the specimens
were between 0.06-1.33% both in reservoir and stream

habitats (Figure 4D). These values were more frequent in
the reservoir habitats than in the stream habitats.

The difference in both fork lengths and body weights
between reservoir and stream specimens was statistically
significant (fork length t: 13.97; p<0.05; body weight t:
10.5; p<0.05). Additionally, the condition factor values
were statistically significant between the reservoir and
stream habitat specimens (t: 7.8; p<0.05). According to
the GSI values, the difference between the reservoir and
stream habitats was statistically important (t: 3.36; p<0.05).
While the GSI values in the reservoir habitats for females
and males were statistically important (t: 2.25; p<0.05),
on the other hand, stream habitats for females and males
were not statistically important (t: 1.6; p>0.05).

The LWR of all specimens was determined to be
logW=-2.12+3.13logFL (1=0.99) (Figure 5A). The LWR
of specimens was determined in the reservoir habitat to be
logW=-1.96+2.9910gFL (r>=0.97) and in stream habitats
to be logW=-2.11+3.1210ogFL (r>=0.99) (Figure 5B).
All specimens’ growth was defined positive allometric
(h=3.13), the reservoir specimens’ growth was defined
isometric (h=2.99), and the stream specimens’ growth was
defined positive allometric (b=3.12) (Table 2). The LWRs
linear model parameters are given in Table 2.
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Figure 4. The frequencies and densities of weight (A), fork length (B), condition factor (K), and GSI (D) according to

habitats.
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Fig. 5. The length-weight relationship of A. istanbulensis for all specimens (A) and habitats (B).

Table 2. The length-weight relationships parameters according to all, reservoir, and stream specimens (n: Number of specimens; a:
Intercept of linear regression; b: Slope of linear regression; CI: Confidential interval; 2: Coefficient of determination (R<0.05)).

Parameters of the length-weight relationships

Group n a 95% CI of a b 95% CI of b r Growth type
All specimens 352 0.0076 0.007 0.008 3.1333 3.105 3.161 0.99 Positive allometric
Reservoir specimens 184 0.0109 0.009 0.014 2.9858 2.896 3.068 0.97 [sometric
Stream specimens 168 0.0078 0.007 0.008 3.1219 3.077 3.166 0.99 Positive allometric

Discussion

There are limited studies on the biological characteristics of
A. istanbulensis in the literature. The majority of the studies
in the literature include information on their distribution
area and/or abundance in the communities in distribution
areas (Sar1 et al., 2006; Ozulug, 2008; Geiger et al., 2014;
Sa¢ & Ozulug, 2014; Boll et al., 2016; Gaygusuz et al.,
2017; Sa¢ & Ozulug, 2017a, b, ¢; Ozulug & Sag, 2019;
Sari et al., 2019; Cigek et al., 2020). Therefore, this study
is important in terms of filling the gaps in the literature
about the biological characteristics of A. istanbulensis.
Although the length and weight distributions of 4.
istanbulensis species in river habitats are comparable
to those found in the literature (Basdemir et al., 2010;
Yal¢in Ozdilek & Jones 2014), they are not the same as
those found in reservoir habitats. In reservoir habitats, the
length and weight distributions of 4. istanbulensis species
are more variable. The weight and fork length ranges

of specimens were found to be lower in the Bayramig
Reservoir compared to what was described in the literature
for the reservoir (Cigek et al., 2015; Sa¢ & Okgerman,
2016). Except in Darlik Dam, the specimens’ fork lengths
were lower than in Bayrami¢ Reservoir (mean: 6.0+£2.7
cm; min-max: 1.9-14.5 cm) (Gaygusuz et al., 2017). In the
current research, the seine net was used along the coastline
of the reservoir; however, in the aforementioned literature,
a broad variety of mesh sizes were utilized, which most
likely sampled the pelagic, deeper area of the reservoir.
Therefore, the gear selectivity might be the reason why
smaller specimens were sampled in the reservoir’s habitat
as compared to what was reported in the literature, because
it is well documented that the genus Alburnus spreads
via pelagic herds in the environs of reservoirs and lakes
(Kottelat & Freyhof, 2007).

In terms of the condition factor values, the results
were comparable to those found in the previous research
conducted in reservoir habitats (Cigek et al. 2015; Sag
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& Okgerman, 2016). The estimated mean value of the
condition factor for the samples from the Bayramig
Reservoir was higher than the calculated value for the
samples from the Karamenderes River. The higher condition
factor value in reservoir habitat than that in the stream
habitat might be explained by various reasons such as age,
sex, sexual maturity, feeding characteristics, gonad status,
habitat, and length and weight distribution of specimens
(Le Cren, 1951; Kirankaya et al., 2014). Even though every
single specimen in the Bayramic¢ Reservoir had attained
maturity, the mean GSI value of the reservoir was lower
than that of the stream specimens. This was due to the
fact that the reservoir was much larger. Therefore, it is not
entirely accurate to suggest that reaching sexual maturity is
the sole factor contributing to the higher condition value.
There is no information available on condition factors in
river habitats; nevertheless, the current condition factor
value that was estimated for stream specimens represented
the first data for this species.

Regarding the GSI values of the species, the GSI values
are higher for both sexes in the Darlik Dam (Female:
0.19-16.05; Male: 0.25-8.63) (Hamzaoglu et al., 2015)
than that in this study (Female: 0.36-8.25; Male: 0.06-
4.91) for Bayramig Reservoir specimens. Additionally, the
GSI values of the species in the earlier study, which was
carried out in the Omerli Reservoir, ranged from 8.2 to
9.9 between 2002 and 2007 (yearly values) (Tarkan et al.,
2012). Among the general characteristics of the A/burnus
genus, it is known that populations in lakes with reservoirs
lay eggs in the entrance branches of the reservoirs (Kottelat
& Freyhof, 2007). The results of this study support the
general reproduction characteristics of the genus A/burnus
due to its higher GSI values in stream habitats (mean GSI:
1.91£2.06; min-max: 0.03-9.73).

When the length-weight relationships of the species
were compared with the studies conducted in the stream
habitats, it was ascertained that while isometric (h=2.99)
growth was reported in the study of Cakirkdy Stream in
Canakkale (Basdemir et al. 2010), positive allometric
growth (h=3.12) was found in Karamenderes River.
However, it was found that the growth of specimens in
the reservoir habitats was isometric in both Bayramig and
Biiylikgekmece Reservoirs (Sag & Okgerman, 2016). In the
previous study conducted in the Marmara region, positive
allometric growth was observed in Omerli Reservoir,
Terkos Reservoir, and Sapanca Lake, whilst negative
allometric growth was observed in Biiyiikcekmece
Reservoir (Tarkan et al., 2006). It has been observed that
the A. istanbulensis species growth in Bayramic Reservoir

differed from that in other Marmara region reservoirs and
natural lakes (Tarkan et al., 2006). According to this study,
the population of 4. istanbulensis in Bayrami¢ Reservoir
grows slowly compared to the stream habitat. It is possible
to conclude that both the length-weight relationship and
the growth parameters were influenced by hereditary and
environmental factors (Svanbidck & Eklo, 2002). The A.
istanbulensis populations in this research were influenced
by the ecological circumstances of the habitats in which
they are found, suggesting that the Karamenderes and
Bayrami¢ Reservoir populations are not genetically
isolated. Further research is needed about the habitat and
ecological preferences of this species.

The occurrence of the alien species Atherina boyeri was
reported in the previous study at the Bayrami¢ Reservoir
(Partal et al., 2019). It is known that 4. boyeri species are
distributed in the pelagic zone in reservoir/lake habitats
(Kottelat & Freyhof, 2007). Considering that the two
species share the same habitat, the effects of A. boyeri on
A. istanbulensis are highly likely in the following years.
For this reason, the community relations of the endemic 4.
istanbulensis species with other alien/invasive and native
species in the distribution area should be studied in detail.

Determining the biological characteristics of an
endemic species makes an important contribution to the
conservation of the species. In the Canakkale region, data
on LWR, growth, condition, and GSI values were not
available with the current name of the species. Therefore,
this study is important in terms of presenting new data in
the Canakkale region with the current name of the species.
The conclusions of this study Show that A. istanbulensis
species showed different LWR, growth, and condition
characteristics according to the stream and reservoir
habitats.
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Abstract

A few specimens of the pelagic octopod Argonauta argo (Linnaeus, 1758) were found after

they were washed up by currents along the northern beach of the Gulf of Agaba in Jordan.
This article describes this record and provides a review of the species’ sightings worldwide
and their importance as prey in maintaining an ecological balance.
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Introduction

Jordan’s Gulf of Aqaba extends for 27 km with a minimum
width of 5 km and a maximum of 20 km (al Tawaha et al.,
2019). Hulings (1979) stated the gulfto have minimal semi-
diurnal tides ranging from 90-100 cm. Wind is considered
the major force in water movement and transportation in the
Gulf (Assaf & Anati, 1974), and the current has a clockwise
direction (Hulings, 1979). The seawater temperature in
the northern part of the Gulf of Aqaba ranges between
21-27° C (Al-Rousan et al., 2002; Manasrah et al., 2006),

Keywords: Argonauta argo, Gulf of Agaba, Jordan, Pelagic Octopods

and has high salinity between 40.3-40.6 PSU (Manasrah
et al., 2004).

The Argonauta argo is a species of pelagic octopod that
inhabits the Mediterranean and other warm and temperate
seas (Roper et al., 1984; Grove, 2014). Knowledge about
their distribution is derived from Adam (1960), who
described this species as being found between Cyprus
and Turkey. Specimens have been reported from the
Andaman Sea as a part of the Indian Ocean (Roper et al.,
1984). Additionally, Ruby & Knudsen (1972) mentioned
Argonauta but offered no additional records in their
review of Cephalopoda from the Mediterranean 23° east
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of the meridian. In addition, this species was reported in
the Western Pacific from Southern Hokkaido in Japan to
New Zealand (Okutani et al., 1987; Nesis, 1987) and from
California to Peru (Nesis, 1987). Records of this species
have also been confirmed from the Western Atlantic (Nesis,
1987; Hochberg et al., 1992). This paper deals with the first
observation of Argonauta argo in the Jordanian side of the
Gulf of Aqaba and reaffirms its presence in the Red Sea.

Method

A few specimens of Argonauta argo were found along
the shore of the northern beach at Aqaba in Jordan, where
they were collected and identified by observing their
morphometric features. Argonauta argo consists of a
narrow keel with two rows of sharp tubercles along its
length. This laterally compressed and calcareous structure
increases in thickness to form a horn.

Results and Discussion

The first record of Argonauta argo in Jordan was confirmed
in March 2021 after finding a few specimens washed up
on the northern beach of the Gulf of Aqaba (see Figures
1 & 2). Records of this species in the Red Sea are very
rare (Adam, 1960) and date from long ago. Therefore, this
record is important as it confirms the existence of this
species in the semi-closed Gulf of Agaba. Specimens were
reported in the Gulf of Eilat near the Jordanian borders
after a southern storm almost 32 years ago (Mienis, 1980;
Popper et al., 1990). Additional records were obtained
from Wulker (1920), who examined several shells from
Kosseir in the Stuttgart Museum. An extensive study was
performed earlier on Red Sea cephalopods, but no records

Figure 1. Argonauta argo from the northern tip of the Gulf
of Agaba (© Mr. Kais Asfour).

had been provided for the Argonauta argo (Adam, 1942,
1960).

Figure 2. Argonauta argo shell (© Mrs. Karen Asfour)

Argonauta argo is a cephalopod that survives at depths
ranging between 0-200 m. The maximum mantle length in
females is able to reach 12 cm, with a maximum shell length
of 30 cm. The male is a shell-less dwarf, with the third left
arm being a hectocotylus and a maximum total body length
of 2 cm and maximum mantle length of approximately 7
mm (Roper et al., 1984, Mangold & Boletzky, 1987). This
species tends to gather at the sea surface where it achieves
neutral buoyancy (Jereb et al., 2014), while a few shells
have been found washed up on beaches (Oliver, 1914). This
can explain why few specimens have been found along
the beach of the northern tip of the Gulf of Aqaba. The
diet of A. argo consists of pelagic mollusks, small fish,
and crustaceans (Orga, 20006). This animal is additionally
considered prey for tunas, swordfish (Peristeraki et al.,
2005), loggerhead turtles (Frick et al., 2009), seabirds
(Nesis, 1977), and dolphins (Blanco et al., 2005; 20006).
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Erratum
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and scope of the journal. The journal gives priority to original research papers submitted for publication.

General Principles

Only those manuscripts approved by its every individual author and that were not published before in or sent to
another journal, are accepted for evaluation.

Submitted manuscripts that pass preliminary control are scanned for plagiarism using iThenticate software. After
plagiarism check, the eligible ones are evaluated by editor-in-chief for their originality, methodology, the importance of
the subject covered and compliance with the journal scope.

Short presentations that took place in scientific meetings can be referred if indicated in the article. The editor hands
over the papers matching the formal rules to at least two national/international referees for evaluation and gives green
light for publication upon modification by the authors in accordance with the referees’ claims. Changing the name of an
author (omission, addition or order) in papers submitted to the Journal requires written permission of all declared authors.
Refused manuscripts and graphics are not returned to the author.

Open Access Statement

Turkish Journal of Bioscience and Collections is an open access journal which means that all content is freely available
without charge to the user or his/her institution. Except for commercial purposes, users are allowed to read, download,
copy, print, search, or link to the full texts of the articles in this journal without asking prior permission from the publisher
or the author.

The articles in Turkish Journal of Bioscience and Collections are open access articles licensed under the terms of the
Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0) (https://creativecommons.
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Attribution-NonCommercial 4.0 International license (CC BY-NC 4.0) (https://creativecommons.org/licenses/by-nc/4.0/)
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the journal. There is no article processing charges or submission fees for any submitted or accepted articles.



INFORMATIONS FOR AUTHORS / YAZIM KURALLARI

Responsibility for the Editor and Reviewers,

Editor-in-Chief evaluates manuscripts for their scientific content without regard to ethnic origin, gender, sexual
orientation, citizenship, religious belief or political philosophy of the authors. He/She provides a fair double-blind peer
review of the submitted articles for publication and ensures that all the information related to submitted manuscripts is
kept as confidential before publishing.

Editor-in-Chief is responsible for the contents and overall quality of the publication. He/She must publish errata pages
or make corrections when needed.

Editor-in-Chief does not allow any conflicts of interest between the authors, editors and reviewers. Only he has the
full authority to assign a reviewer and is responsible for final decision for publication of the manuscripts in the Journal.
Reviewers must have no conflict of interest with respect to the research, the authors and/or the research funders. Their
judgments must be objective.

Reviewers must ensure that all the information related to submitted manuscripts is kept as confidential and must
report to the editor if they are aware of copyright infringement and plagiarism on the author’s side.A reviewer who feels
unqualified to review the topic of a manuscript or knows that its prompt review will be impossible should notify the editor
and excuse himself from the review process.

The editor informs the reviewers that the manuscripts are confidential information and that this is a privileged
interaction. The reviewers and editorial board cannot discuss the manuscripts with other persons. The anonymity of the
referees must be ensured. In particular situations, the editor may share the review of one reviewer with other reviewers to
clarify a particular point.

Peer Review Process

Only those manuscripts approved by its every individual author and that were not published before in or sent to
another journal, are accepted for evaluation.

Submitted manuscripts that pass preliminary control are scanned for plagiarism using iThenticate software. After
plagiarism check, the eligible ones are evaluated by Editor-in-Chief for their originality, methodology, the importance
of the subject covered and compliance with the journal scope. Editor-in-Chief evaluates manuscripts for their scientific
content without regard to ethnic origin, gender, sexual orientation, citizenship, religious belief or political philosophy of
the authors and ensures a fair double-blind peer review of the selected manuscripts.

The selected manuscripts are sent to at least two national/international referees for evaluation and publication decision
is given by Editor-in-Chief upon modification by the authors in accordance with the referees’ claims.

Editor-in-Chief does not allow any conflicts of interest between the authors, editors and reviewers and is responsible
for final decision for publication of the manuscripts in the Journal.

Reviewers’ judgments must be objective. Reviewers’ comments on the following aspects are expected while conducting
the review.

- Does the manuscript contain new and significant information?

- Does the abstract clearly and accurately describe the content of the manuscript?
- Is the problem significant and concisely stated?

- Are the methods described comprehensively?

- Are the interpretations and consclusions justified by the results?

- Is adequate references made to other Works in the field?

- Is the language acceptable?

Reviewers must ensure that all the information related to submitted manuscripts is kept as confidential and must report
to the editor if they are aware of copyright infringement and plagiarism on the author’s side.

Areviewer who feels unqualified to review the topic of a manuscript or knows that its prompt review will be impossible
should notify the editor and excuse himself from the review process.
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The editor informs the reviewers that the manuscripts are confidential information and that this is a privileged
interaction. The reviewers and editorial board cannot discuss the manuscripts with other persons. The anonymity of the
referees is important.

PUBLICATION ETHICS AND PUBLICATION MALPRACTICE STATEMENT

Turkish Journal of Bioscience and Collections is committed to upholding the highest standards of publication ethics
and pays regard to Principles of Transparency and Best Practice in Scholarly Publishing published by the Committee
on Publication Ethics (COPE), the Directory of Open Access Journals (DOAJ), the Open Access Scholarly Publishers
Association (OASPA), and the World Association of Medical Editors (WAME) on https://publicationethics.org/resources/
guidelines-new/principles-transparency-and-best-practice-scholarly-publishing All parties involved in the publishing
process (Editors, Reviewers, Authors and Publishers) are expected to agree on the following ethical principles.

All submissions must be original, unpublished (including as full text in conference proceedings), and not under the
review of any other publication synchronously. Each manuscript is reviewed by one of the editors and at least two
referees under double-blind peer review process. Plagiarism, duplication, fraud authorship/denied authorship, research/
data fabrication, salami slicing/salami publication, breaching of copyrights, prevailing conflict of interest are unnethical
behaviors.

All manuscripts not in accordance with the accepted ethical standards will be removed from the publication. This also
contains any possible malpractice discovered after the publication. In accordance with the code of conduct we will report
any cases of suspected plagiarism or duplicate publishing.

Research Ethics

The journal adheres to the highest standards in research ethics and follows the principles of international research
ethics as defined below. The authors are responsible for the compliance of the manuscripts with the ethical rules.

- Principles of integrity, quality and transparency should be sustained in designing the research, reviewing the
design and conducting the research.

- Theresearch team and participants should be fully informed about the aim, methods, possible uses and requirements
of the research and risks of participation in research.

- The confidentiality of the information provided by the research participants and the confidentiality of the respondents
should be ensured. The research should be designed to protect the autonomy and dignity of the participants.

- Research participants should participate in the research voluntarily, not under any coercion.

- Any possible harm to participants must be avoided. The research should be planned in such a way that the
participants are not at risk.

- The independence of research must be clear; and any conflict of interest or must be disclosed.

- Inexperimental studies with human subjects, written informed consent of the participants who decide to participate
in the research must be obtained. In the case of children and those under wardship or with confirmed insanity, legal
custodian’s assent must be obtained.

- If the study is to be carried out in any institution or organization, approval must be obtained from this institution
or organization.

- In studies with human subject, it must be noted in the method’s section of the manuscript that the informed consent
of the participants and ethics committee approval from the institution where the study has been conducted have
been obtained.

Author Responsibilities

It is authors’ responsibility to ensure that the article is in accordance with scientific and ethical standards and rules.
And authors must ensure that submitted work is original. They must certify that the manuscript has not previously
been published elsewhere or is not currently being considered for publication elsewhere, in any language. Applicable
copyright laws and conventions must be followed. Copyright material (e.g. tables, figures or extensive quotations) must
be reproduced only with appropriate permission and acknowledgement. Any work or words of other authors, contributors,
or sources must be appropriately credited and referenced.
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All the authors of a submitted manuscript must have direct scientific and academic contribution to the manuscript.
The author(s) of the original research articles is defined as a person who is significantly involved in “conceptualization
and design of the study”, “collecting the data”, “analyzing the data”, “writing the manuscript”, “reviewing the manuscript
with a critical perspective” and “planning/conducting the study of the manuscript and/or revising it”. Fund raising, data
collection or supervision of the research group are not sufficient roles to be accepted as an author. The author(s) must
meet all these criteria described above. The order of names in the author list of an article must be a co-decision and it must
be indicated in the Copyright Agreement Form. The individuals who do not meet the authorship criteria but contributed
to the study must take place in the acknowledgement section. Individuals providing technical support, assisting writing,
providing a general support, providing material or financial support are examples to be indicated in acknowledgement
section. All authors must disclose all issues concerning financial relationship, conflict of interest, and competing interest
that may potentially influence the results of the research or scientific judgment. When an author discovers a significant
error or inaccuracy in his/her own published paper, it is the author’s obligation to promptly cooperate with the Editor to
provide retractions or corrections of mistakes.

Responsibility for the Editor and Reviewers

Editor-in-Chief evaluates manuscripts for their scientific content without regard to ethnic origin, gender, sexual
orientation, citizenship, religious belief or political philosophy of the authors. He/She provides a fair double-blind peer
review of the submitted articles for publication and ensures that all the information related to submitted manuscripts is
kept as confidential before publishing.

Editor-in-Chief is responsible for the contents and overall quality of the publication. He/She must publish errata pages
or make corrections when needed.Editor-in-Chief does not allow any conflicts of interest between the authors, editors and
reviewers. Only he has the full authority to assign a reviewer and is responsible for final decision for publication of the
manuscripts in the Journal.Reviewers must have no conflict of interest with respect to the research, the authors and/or the
research funders. Their judgments must be objective.

Reviewers must ensure that all the information related to submitted manuscripts is kept as confidential and must report
to the editor if they are aware of copyright infringement and plagiarism on the author’s side.

A reviewer who feels unqualified to review the topic of a manuscript or knows that its prompt review will be impossible
should notify the editor and excuse himself from the review process.

The editor informs the reviewers that the manuscripts are confidential information and that this is a privileged
interaction. The reviewers and editorial board cannot discuss the manuscripts with other persons. The anonymity of the
referees must be ensured. In particular situations, the editor may share the review of one reviewer with other reviewers to
clarify a particular point.

MANUSCRIPT ORGANIZATION

Language

The language of the journal is both Turkish and English.
Manuscript Organization and Submission

All correspondence will be sent to the first-named author unless otherwise specified. Manuscpript is to be submitted
online via https://dergipark.org.tr/tjbc and it must be accompanied by a cover letter indicating that the manuscript is
intended for publication, specifying the article category (i.e. research article, review etc.) and including information
about the manuscript (see the Submission Checklist). Manuscripts should be prepared in Microsoft Word 2003 and upper
versions. In addition, Copyright Agreement Form that has to be signed by all authors must be submitted.

1. Manuscripts should be submitted in Times New Roman font (size 11 pt). In writing of systematic papers, the
International Codes of Zoological and Botanical Nomenclature must be strictly followed. The first mention in the text
of any taxon must be followed by its authority including the year. The names of genera and species should be given in
italics.

2. The manuscripts should contain mainly these components: title, abstract, keywords and body text. Body text should
include the following sections: Introduction, Material and Methods, Results, Discussion, Grant Support (if any),
Conflict of Interest (if any), Acknowledgement (if any), References [for Turkish articles Girig, Materyal ve Y ontem,
Bulgular, Tartisma ve Sonug, Finansal Destek (eger varsa), Cikar Catismasi (eger varsa), Tesekkiir (eger varsa),
Kaynaklar] For descriptive articles, this structure might not be appropriate. Please use concise headings that fit best.
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. Pages should be numbered.

. Submitted manuscripts must have an abstract of 250-300 words before the introduction section. Manuscripts in Turkish
must include abstract both in Turkish and English. Underneath the abstracts, 4 to 5 keywords that inform the reader
about the content of the study should be specified in Turkish and in English. If the manuscript is in English, it must
include an abstract only in English. Original articles must have a structured abstract with subheadings (Objective,
Materials and Methods, Results, and Conclusion). Abstracts of Short Communications and Reviews should be
unstructured.

. The title page must be submitted together with the manuscript and it should include: manuscript title, running title
and suggested two reviewers besides the author information as follows: the name(s), title(s), affiliation(s), e-mail
address(es), postal address(es) including city and country, ORCID(s), telephone numbers of the authors and the
corresponding author (see The Submission Checklist).

. Tables should be numbered and cited in the text, for example: Table 1 (in Turkish Tablo 1). All tables should have a
caption above the table ending to a “.”. All tables should be inserted at the end on main text. The authors can indicate
the insertion place of tables in the text by putting the table’s number in the bracket, for example [Table 1]. Tables must
be self-explanatory, contain synthesized data, and not exceed A4 size. Data shown on graphs should not be repeated
in tables and vice versa.

. All figures should have a caption below the figure ending to a ““.” Figures should be cited in the text, for example: (Fig.
1) (in Turkish Sek. 1). The font of the graphs or any text on the figures should be Times New Roman. Size of the text
on graphs and illustrations should be 10 pt. Submitted manuscripts should have figures should be inserted at the end
of the text after tables. Figures can be submitted separately. If figures are going to be submitted separately, prepare
them with the following format (with a resolution no less than 300 dpi) and determine their locations in the paper: For
vector graphics, EPS For halftones, TIFF format. The resolution of photographs must be 300 dpi at print size (original
extension: jpg or tif). Line art pictures (tif extension) must be done electronically (not scanned) and their resolution
must be 600 dpi at print size. The authors can indicate the insertion place of figures in the text by putting the figures’
number in the bracket, for example [Figure 1].

. Authors are responsible for all statements made in their work submitted to the Journal for publication.
. The author(s) can be asked to make some changes in their articles due to peer reviews.
REFERENCES

Although references to review articles can be an efficient way to guide readers to a body of literature, review articles do

not always reflect original work accurately. Readers should therefore be provided with direct references to original research
sources whenever possible. On the other hand, extensive lists of references to original work on a topic can use excessive
space on the printed page. Small numbers of references to key original papers often serve as well as more exhaustive lists,
particularly since references can now be added to the electronic version of published papers, and since electronic literature
searching allows readers to retrieve published literature efficiently. Papers accepted but not yet included in the issue are
published online in the Early View section and they should be cited as “advance online publication”. Citing a “personal
communication” should be avoided unless it provides essential information not available from a public source, in which
case the name of the person and date of communication should be cited in parentheses in the text. For scientific articles,
written permission and confirmation of accuracy from the source of a personal communication must be obtained.

Reference Style and Format

Detailed information can be found in the Author Guidelines section.
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SUBMISSION CHECKLIST

Ensure that the following items are present:

e Cover letter to the editor

v
v
v
v

The category of the manuscript
Confirming that “the paper is not under consideration for publication in another journal”.
Including disclosure of any commercial or financial involvement.

Confirming that the statistical design of the research article is reviewed.

v" Confirming that last control for fluent English was done.

v' Confirming that journal policies detailed in Information for Authors have been reviewed.

v' Confirming that the references cited in the text and listed in the references section are in line with APA 6.

e Copyright Agreement Form

e Permission of previously published copyrighted material if used in the present manuscript

e Title page

v
v
v
v
v

The category of the manuscript
The title of the manuscript
All authors’ names and affiliations (institution, faculty/department, city, country), e-mail addresses
Corresponding author’s email address, full postal address, telephone and fax number

ORCIDs of all authors.

e Main Manuscript Document

v
v

AN N N N RN

The title of the manuscript
Abstract (250-300 words)

Original articles must have a structured abstract with subheadings (Objective, Materials and Methods,
Results, and Conclusion). Abstracts of Short Communicaions and Reviews should be unstructured.

Key words: 3 to 5 words
Main article sections

Grant support (if exists)
Conflict of interest (if exists)
Acknowledgement (if exists)
References

All tables, illustrations (figures) (including title, description, footnotes)
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