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ABSTRACT

Fisheries

In this study, which carried out on Sarincof Lake on 13 July 2021, 27
species from Rotifera, 6 from Cladocera, and 3 from Copepoda, belonging
to zooplankton groups were identified in a total of 36 species. Among the
identified species, Rotifers were the dominant group with a rate of 51 %.
This was followed by Copepoda 28.3 % and Cladocera 20.7 %,
respectively. The identified species are the first record for Sarincof Lake,
which is the subject of the study.

OZET
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Yiiksek Dag Golii Sarincof ‘un (Camlihemsin, Rize, Tiirkiye) Zooplankton Faunasi

Su Uriinleri

zooplankton gruplarina ait Rotifera’dan 27, Cladocera’dan 6 ve Aragtirma Makalesi
Co'pepOQa’dan 3 olmak iigere toplam 36 tl"l'I' teshi.s edilmigtir. Teshis Makale Tarihcesi
edilen tiirler arasinda Rotiferler %51,0 oran ile dominant gruptur. Bunu Gelis Tarihi  : 14.03.2022
. L. . s Tarihi .03.
sirasiyla Copepoda %28,3 ve Cladocera %20,7 takip etmigtir. Teghis Kabul Tarihi  : 22.08.2022
edilen turler ¢galismaya konu olan Sarincof Goli i¢in ilk kayittir.
Anahtar Kelimeler
Alpin g6l
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INTRODUCTION Regardless of its dimensions, the lake formed by the

The current glaciers, which are common in the Polar
Belts, are found in very small high mountain areas in
Turkey. However, it is known that Turkey was exposed
to a much larger area of glaciation in the Pleistocene
than today. Glacial erosion and accumulation patterns
were formed in the Pleistocene, especially in some
mountainous areas above 2000 m. There are troughs
formed as a result of glacial erosion. These are known
by the name of the cirque. The dimensions of the
cirques vary according to the thickness of the glacier
mass, the period of their stay, and the structural and
lithological features of the underlying formations.

filling of the said graben by water is of glacial origin.
Today, there are no glaciers around these lakes as in
the Pleistocene. Pleistocene glaciers have disappeared
in Turkey (Génencgil, 2016).

Zooplanktonic organisms are the main food source of
fish in freshwaters. They constitute the main food of
the young periods of demersal-fed creatures with many
fish species that provide their food from pelagic. In
addition, zooplankton species are also used to
determine water quality, trophic status of the lake, and
water pollution. Along with the importance of
zooplankton organisms, research has been started on
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Rotifera, Cladocera, and Copepoda, which make up an
important part of zooplankton (Saler et al., 2018).

Turkey has many lowland lakes of various sizes in
terms of inland waters, and both monitoring and
limnological studies have been carried out on these
lakes. However, due to difficulties experienced in
transportation, studies on the limnology of glacial and
tectonic origin lakes located on high mountains are
almost scarce. In Turkey, mostly systematic studies on
zooplanktonic organisms found in glacial lakes are
aimed at listing species and creating a database
(Ustaoglu et al., 2005, 2008; Aygen et al., 2009, 2012;
Yildiz, 2011; Mis & Ustaoglu, 2017; Giirbiizer, 2018).

The alpine regions and ecosystems belonging to this
region are either not affected at all or very little by
anthropogenics, especially due to harsh environmental
conditions. One of the Alpine regions that can provide
reference conditions and are quite suitable for
ecological studies is Alpine lakes, known as glacial
lakes. These lakes, which are of glacial origin,
originate from hydrogeological, hydromorphological,
and physical factors such as temperature and sunshine
duration. Therefore, the temperature changes in
alpine lakes cause phase changes in water. This
change in the lake provides both oxygen enrichment
and nutrient input by providing the circulation of the
lake’s water (Sommaruga, 2015). The living groups
that succeed in forming colonies despite the harsh
environmental conditions have become the focus of
research. One of the creatures that make up this
colonization is the zooplankton. There are zooplankton
eggs in dormancy in the benthic zone of alpine lakes,
which spend most of the year under ice cover (Caceres,
1997; Gyllstrom & Hansson, 2004).

Although the alpine regions are related to altitude, the
forest boundary is based on the determination of the
alpine zone (Pechlaner, 1971). The forest limit in
Southern Norway i1s 1250 m, while the Austrian Alps
is 1500 m. In Turkey, alpine meadows are observed
between 1900 m and 2800 m (Anonymous, 2021a).
There are 129 alpine zones over 3000 m in many
mountains (Kilin¢ & Karakaya, 1992; Kilin¢ & Kutbay,
2004). The highest peak of the Dogu Karadeniz
Mountains is Kackar Mountain (3932 m), and it has 6
glaciers on its slopes. The largest of them reaches up
to 2850 m and was named Kacgkar I glacier by Ering
(1949). The study area is located on the provincial
border of Rize and the forest border starts between
2000 and 2400 m. The upper part of the forest line
consists of subalpine and alpine meadows. The Alpine
region 1s covered with snow between November and
March. The highest peak of the Kagkar Mountains is
within the borders of the province, and there are 18
peaks with an altitude of over 3300 m (Abay, 2017).
Considering the difficulty of transportation and
working conditions to mountain lakes, little attention
has been paid to alpine regions in Turkey. The aim of
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this study, the Sarincof Lake located on Vercenik
mountain in the Kagkar mountain range, which has
not been found in any literature information before,
was selected (Figure 1) to eliminate this deficiency for
zooplankton research. Also, it is to investigate the
zooplankton fauna and community structure in the
alpine lakes of Turkey and to provide a resource for the
research of inter-population relations.

MATERIAL and METHOD

Kackar Mountains alpine border stretches from west
to east in 3 sections. Vercenik in the west, Kavran in
the middle, and Altinparmak mountains in the east
(Anonymous, 2021b). The subject of the study, Sarincof
Lake is located on Vergenik Mountain and has an
altitude of 2835 m. The lake, which can be reached by
a 6-hour walk from Cigek and Ortayayla, consists of
two lakes, one big and the other small. While no snow
mass was observed in the sampled lake, snow mass
was encountered on the north-facing slope of the other
small lake. The lake and the following stream play a
pivotal role in the formation of Firtina Creek by
flowing into Hemsgin Creek via Hacincur Creek
(Kackar Tourism Association, 2013). In this study,
which was carried out in Sarincof Lake in dJuly, 6
stations were selected to represent the zooplankton
fauna of the lake, and sampling was carried out. The
first of the lake samples was made horizontally and
vertically from the middle of the lake to the shores,
scanning the lake, and the second was made vertically
from the deepest point accessible for the analysis of
zooplankton individual numbers. Hydro-Bios Kiel
brand (mouth diameter 25 cm and pore opening 55 p)
and Hensen type plankton net with a collector at the
tip were used to collecting the zooplankton samples to
be diagnosed and counted. The collected samples were
placed in 250 ml plastic bottles and fixed by adding 37
% formaldehyde at a concentration of 4 %. After the
field studies, Leica brand DMIL model inverted
microscope was used for the initial identification of the
samples brought to Ankara University Science Faculty
Biology Department Algology Laboratory. Afterward,
photographs were taken wusing a Leica DMSL
microscope and a Leica DFC320 model camera system,
and species were identified.

Species were identified using a key to the world fauna
of Zooplankton (Ward & Whipple, 1945; Edmonson,
1959; Flossner, 1972; Kolisko, 1974; Harding & Smith,
1974; Koste, 1978; Dumont & Pansaert, 1983; Nogrady
& Pourriot, 1995; Segers, 1995; De Smet, 1996;
Smirnov, 1996; Benzie, 2005). Some physicochemical
parameters of the lake were measured during the
sampling. These parameters; electrical conductivity
(EQ), dissolved oxygen (DO), water temperature (T),
pH, salinity (S), and suspended solids (SS)
measurements were performed in situ with a HANNA
brand HI 9890 model multiparameter 31 devices. The
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coordinates and altitude information of the areas using a Garmin brand 60GSx model GPS device (Table
where the field study was carried out were obtained 1.

Sekil 1. Sarincof Goli'miin konumu ve érnek alinan istasyonlar
Figure 1. Location of Sarincof Lake and sampled stations

Cizelge 1. Calisma alaninin koordinat, ylkseklik ve alan bilgileri
Table 1. Coordinate, altitude, and area information of the study area

Station No )(Zoordmates v Altitude (m) - Area (m?)

1 40°46'26.39"N  40°55'60.00"E

2 40°46'24.31"N  40°56'2.06"E

3 40°46'21.99"N  40°56'4.86"E

- 2

4 40°4625.16'N_40°55'55.52'E_ 2000 m =57 m

5 40°46'22.69"N  40°55'54.86"E

6 40°46'19.37"N  40°55'55.93"E
RESULTS from Cladocera, and 3 from Copepoda, belonging to the
As a result of the study carried out on Sarincof Lake on zooplankton group, were identified. The list of

13 July 2021, a total of 36 species, 27 from Rotifera, 6 identified species is shown in Table 2.
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Cizelge 2. Calisma alanindaki zooplankton faunasi ve dagilimlar:
Table 2. The zooplankton fauna and distributions of the study area

Taxa

S.1 S.2 S.3 S4 S5 S.6

ROTIFERA

Cephalodella catellina (Miiller, 1786)
Cephalodella gibba (Ehrenberg, 1830)
Conochilus hippocrepis (Schrank, 1803)
Encentrum uncinatum (Milne, 1886)
FEuchlanis dilatata Ehrenberg, 1830
Filinia longiseta (Ehrenberg, 1834)
Keratella cochlearis (Gosse, 1851)
Keratella tecta (Gosse, 1851)

Lecane closterocerca (Schmarda, 1859)
Lecane flexilis (Gosse, 1886)

Lecane lunaris (Ehrenberg, 1832)
Lepadella acuminata (Ehrenberg, 1834)
Lepadella ovalis (Miiller, 1786)
Lepadella patella (Miiller, 1773)
Lepadella quadricarinata (Stenroos, 1898)
Monommata grandis Tessin, 1890
Notholca squamula (Miiller, 1786)
Philodina megalotrocha Ehrenberg, 1832
Polyarthra vulgaris Carlin, 1943
Synchaeta oblonga Ehrenberg, 1832
Synchaeta pectinata Ehrenberg, 1832
Trichocerca iernis (Gosse, 1887)
Trichocerca longiseta (Schrank, 1802)
Trichocerca relicta Donner, 1950
Trichocerca pusilla (Jennings, 1903)
Trichocerca similis (Wierzejski, 1893)
Trichotria tetractis (Ehrenberg, 1830)
DIPLOSTRACA

Alona guttata G.O. Sars, 1862

Alona affinis (Leydig, 1860)
Ceriodaphnia dubia Richard, 1894
Chydorus sphaericus (O. F. Miiller, 1776)
Bosmina longirostris (O. F. Miiller, 1785)
Moina micrura Kurz, 1875

COPEPODA

Arctodiaptomus aculitobatus acutilobatus (Sars G.0., 1903) *  *  **

*%

*% *
*% * *kk
*%
* *% *
*%
*
*
* *
*
*
*
*
* * * *
*
* *
* * *
*%
*%
*% *
*%
*
* * * * *
*
* *kk ok *kk khkk %
*% *
*
*k
* * *
*%kk % *kk

Canthocamptus staphylinus staphylinus (Jurine, 1820) *

Mesocyclops leuckarti leuckarti (Claus, 1857)

Barely found, * Sparsely found, ** Mostly found, *** Constantly found

As a result of the study, it was determined dominantly
by the Rotifera group (51.0 %), followed by Copepoda
(28.3 %) and Cladocera (20.7 %), (Table 3). Conochilus
hippocrepis from Rotifera, Ceriodaphnia dubia from
Cladocera, and Arctodiaptomus acutilobatus from
Copepoda were dominant in the lake. The species are
the first records for Sarincof Lake, which is the subject

Cizelge 3. Istasyonlara gore zooplankton bollugu (birey/L)

Table 3. Zooplankton abundance (ind/L) by stations

of the study.

Some physicochemical parameters were also measured
during sampling. Measurements were carried out at
all stations and the average of the measurements were
water temperature: 15.30 °C, EC: 130 (uS/cm), pH:
8.25, salinity: 0.05 ppt, suspended solids (SS), 60
mg/L, and DO: 3.81 mg/L.

Abundance (%) S.1 S.2 S.3 S.4 S.5 S.6
Rotifera 3.465 3.3 9.172 116.943 11.974 14.268
Cladocera - 3.6 6.878 18.344 16.764 6.115
Copepoda 1,732 1.2 9.172 61.911 4.789 22.420
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DISCUSSION

The rapid and sensitive response of lakes to climate
change and anthropogenic effects makes these
structures important for ecological research (Arnott et
al. 2006; Adrian et al. 2009). Alpine lakes, on the other
hand, have fragile and sensitive structures, therefore,
when their structures and compositions are well
analyzed, they create a suitable environment for
understanding the physical, chemical, and biological
changes that occur in the region (Williamson et al.
2008; Sommaruga, 2015). In this study, the
zooplankton fauna of Saringof Lake, which has not
been studied in the region before, has been studied and
a total of 36 species were identified. While examining
the studies of the other lakes in the region carried out,
5 species of Crustacea, Aygen et al. (2012), according
to Ozdemir Mis and Ustaoglu 2017, 18 species from the
Rotifera phylum show similarity. When we compare it
with the work of Giirbiizer (2018) in the region, 4
species from Rotifera and 1 species from Cladocera are
common. In Yildiz (2011)'s study on the Vercenik
Mountain Kapili1 Lakes, 11 species from Rotifera and 5
species from Crustacea are in common with this study.
Due to their structure, the number of species is less in
this region compared to the basin lakes. Aygen et al.
(2012), this result is not surprising since the
physicochemical properties of the lakes in the alpine
area are similar at a rate of 88%. With this study, 7
species (Conochilus hippocrepis, Encentrum
uncinatum, Monommata grandis, Philodina
megalotrocha, Trichocerca iernis, Trichocerca relicta,
and Trichocerca pusilla) were added to the zooplankton
fauna, which was previously carried out and registered
in this location.

Alpine lakes are ultraoligotrophic, therefore their
zooplankton community proportion per litre is very low
according to lowland lakes. Research carried out in
Mogan Lake (Altindag et al. 2007), the lowland lake in
Ankara Province, their finding about zooplankton
proportion is one million individuals per cubic meter.
Similar results were also seen in Halvorsen et al. 2004,
Baykal et al., 2006; Bozkurt, 2006; Bozkurt and Sagat,
2008; and Yuan and Pollard, 2018. Indeed, results
showed that zooplankton proportion is a maximum of
approximately 200.000 and a minimum of 5200
individuals per cubic meter.

In Turkey, mostly systematic studies have focused on
zooplanktonic organisms found in glacial lakes. Most
of the studies are focused on giving a species list and
creating a database. Ustaoglu et al. (2005) studied the
zooplankton fauna in the lakes at altitudes varying
between 1500 m and 2600 m in the Taurus Mountains
and recorded 116 zooplankton species. Among the
identified species, rotifers were determined as the
dominant group, as in this study. This result was
obtained by Aygen et al. (2009) and is also supported
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in this study.

As expected, high mountain lakes have much less
abundance and diversity of zooplankton fauna than
basin lakes (Green, 1995). However, it has been
observed that the ratio of Rotifera/Cladocera/Copepoda
in some lakes are as similar as the basin lakes, while
the ratio of Cladocera and Copepoda is much higher
than Rotifera (Samraoui et al., 1998).

By creating quite strong pressure, zooplankton groups
can be effected by not only fish biomass but also other
planktonic groups and on prey and predator
populations (Vanni, 2002). In alpine lakes, which are
naturally fishless, prey pressure forces zooplankton
communities to become larger (Dodson, 1972). The
presence of a fish population in the lake puts pressure
on zooplankton groups, leading to a decrease in the
mass of the creature; its absence allows zooplankton
species to become larger in size (Giirbiizer, 2018). In
this study, the large bodied Cladocera group with
melanin pigmentation, found in other lakes in that
area, was expected to be encountered in Sarincof Lake
but more small-sized zooplankton species were
detected since the Red Spotted Trout population was
observed in the lake.

The fact that the alpine lakes can only be reached on
certain days of the year due to the harsh
environmental conditions has caused very limited
research. It will be a reference source for studies on
zooplankton groups belonging to alpine lakes located
at the upper forest border in Turkey.
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