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ABSTRACT

In this study, species diversity of waterbirds, which are the indicator species of wetland
quality were investigated at Obruk Dam Lake in Turkey, which was built in 1996 and
started to operate in 2009. Obruk Dam built on River Kizilirmak within Corum province
has created a new habitat for waterbird with a lake surface area of 50 km2. As a result of
the studies, 21 waterbird species belonging to 6 orders were identified. According to the
results of the mid-winter waterbird census revealed in 2018 and 2019, 26.975 and 13.158
individuals of waterbirds were counted in Obruk Dam Lake respectively and it has been
proved that the Obruk Dam Lake forms a new terrain especially for birds. Although the
census for the year 2020 could not be done completely due to adverse conditions, short
observations in 2020 show that the Obruk Dam Lake continues to be used intensively by
waterbirds. During the research, intensive and off season hunting activities were observed
in the field. In this context, studies have been initiated to keep the censuses continuous in

order to monitor the status of the new wetland formed by the Obruk Dam Lake and the
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waterbirds which are using this wetland.
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INTRODUCTION

W\X/etlands are ecosystems with a high biodiver-

sity that allow their inhabiting species to carry
out their basic vital activities such as feeding, shelte-
ring and breeding [1]. Identification of wetlands can-
not be easily achieved due to variations in the occur-
rence of birds and vegetation, variable water regimes
and ranging from inlands to marine waters [2]. Altho-
ugh the definition of wetlands may vary, the most wi-
dely accepted definition in the world is the one inclu-
ded in the RAMSAR Convention [3]. According to in-
ternational Ramsar Convention wetlands are defined
as "...areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with
water that is static or flowing, fresh, brackish or salt,
including areas of marine water the depth of which at
low tide does not exceed six meters..." and waterbird
is defined as "..birds ecologically dependent on wet-
lands..." [4].

Different types of wetlands increase the ecosystem
diversity, and in return, species using these wetlands
increase biological and genetic diversity [5, 6]. Although
wetlands are important hotspots for the conservation of
biodiversity, they cover less than 2% of the continental
surface on earth and continue to shrink [7]. Changes in

land use such as urbanization and conversion to agricul-
tural land due to population growth causes wetland dec-
reasing in proportion to the increase in human popu-
lation [8]. Turkey has a significant amount of wetlands
compared to continental Europe. Although wetlands
that exist in Turkey are known to be important for bre-
eding and wintering bird species, information about the
populations of bird species using these areas are limited
[9]. Waterbirds are considered as indicators of wetland
quality and restoration as parameters of local biodiver-
sity, and many ecologists think that birds are one of the
visible indicators of total productivity of biotic systems

[2].

Mid-Winter Waterbird Census (MW WC) is one
of the main methods used for long term monitoring of
the changes in wetlands, as well as detecting changes
in waterbird populations. MW WC was made at 1967
in Turkey for the first time and with the participation
of national and international institutions and non-
governmental organizations 34th was in 2018, 35th
MW WC was made in 2019 [10].

Dam constructions change the environment by
creating an artificial lake area on rivers, which may af-
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fect the biota present in the area before the construction.
Waterbird populations vary under the influence of different
factors such as water quality in dam lakes, depth of water,
vegetation structure around the lake area, fishing, and water
sports [11]. Dam lakes and ponds can create different alter-
native habitats for waterbird, as well as respond to the diffe-
rent ecological needs of different species thus increasing the
diversity of species in the area [12]. Research results in Kar-
kamis Dam Lake showed that the new wetland ecosystem
created by the dam construction has significantly increased
the biodiversity in the area. Censuses on waterbird resulted
in the count of 118,434 individuals in 2005, and 73,964 indi-
viduals in 2007. After these results, the newly formed wet-
land ecosystem was included to the “Important Bird Areas
of Turkey, 2004 update” [13, 14].

Obruk Dam Lake, the study area, was put into ope-
ration in 2009 with a 50.21 km2 maximum lake area [15]
forming a new wetland ecosystem. During the field visits in
Obruk Dam Lake, it was determined that the area was star-
ted to be used by waterbirds and the purpose of this study is
to identify these waterbird species.

MATERIAL and METHOD

Study Area

Obruk Dam Lake is located on Kizilirmak River, covering
an area of approximately 50 km long in the southwest-
northeast direction, with respect to the flow direction of
the river (Fig. 1). The dam is surrounded by the districts
of Iskilip, Oguzlar and Dodurga in northwest and the
districts of Lacin and Corum (Center) in southeast. The
closest settlement area to the dam shore is the Oguzlar
district, which is on average 2.5 km away. The Corum-
Cankir1 D180 highway passes over the dam by a bridge
from the upstream part of the dam, and the road that pro-
vides access to the Oguzlar district passes through the
downstream part.

The general vegetation structure consists of deciduous
forests and sparse larch forests. In the vicinity of the lake,
dry farming, fruit production and greenhouse cultivation
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Figure 1. Satellite Image of Point Transect Locations on the Google
Earth image.

are carried out as well these, irrigated agriculture by dam
water exists. It was also observed that cattle and ovine bree-
ding were carried out in the surrounding villages. There are
reeds densely in the lake area between Kumgeltegi, Karlik
and Tozluburun villages in the southeast of the bridge that
passes over the lake. Although the lake shores are generally
bare due to anthropogenic effect, there are partly reeds in
the regions where the seasonal flowing streams reach the
lake. In Obruk Dam, commercial fishing is allowed with a
hunting quota determined by the cooperative. During the
field trips, we also witnessed illegal waterbird hunting.

Waterbird Census

Canon EOS 7D Mark IT DSLR digital camera, Canon
100/400 mm L and 400 mm L lenses, Nikon Aculon 10x42
binoculars, Nikon 20-60x50 field scope, DJI Phantom 4
Pro drone, and mechanical counters were used during
censuses. In the field studies, bird species are identified
according to Heinzel et al [16] and Porter et al [17]. Ob-
served bird species together with the census results were
recorded in the field notebook. Bird Censuses were made
in 2018 and 2019, in January. In January 2020 a short mo-
nitoring and census was done to check the current status
of study area because of bad weather conditions, low vi-
sibility, difficulties to access to the observation points by
reason of muddy roads, and continuously movements of
waterbirds due to hunting activities. Depending on these
reasons census in 2020 was done from only 3 vantage po-
ints and condition of wetland was observed.

Field studies were done by using point transect method
[18, 19]. Line transect method was carried out by boat on
the lake in order to determine the locations where waterbird
colonies are used extensively, and the point transects were
made out from 8 vantage points (Fig. 1). The satellite image
of the locations where the point transects made are shown
in Fig. 1 and their coordinates are shown in Table 1. A total
of 8 vantage points were decided due to both of topographic
structure of the lake shore and vantage points’ view of field.
The length of lake area using by waterbirds are approxima-
tely 13 km long and the widest area of lake is about 3 km
long. Because of these situations, we used the points that
have the characteristics of having a wide view of the lake
area, the clear viewing angles of the shores and existence of
waterbird colonies at the vantage points we chose. During
the vantage points were determined, the viewing angle of
each point and the area to be observed from each point were
predetermined, and necessary precautions were taken to
prevent the census results from being adversely affected by
possible duplicate counts. We have counted waterbirds one
by one using mechanical counter and field scope from right
to left in view from vantage points. Waterbirds that moves
in the opposite of the counting direction were included to
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Table 1. UTM Coordinates of Point Transect Locations

Location No East North
36T
1 631893 4498132
2 629901 4496954
3 629541 4494626
4 630824 4495309
5 636208 4499195
6 637408 4498491
7 635293 4500302
8 637151 4500306

census; in order to prevent recounting of waterbirds flying
or changing location, individuals which changed their place
in the direction of counting were not included in the results.

Entire observation areas and the waterbird colonies in
the observation areas were photographed by a DSLR camera
with a 400 mm lens mounted before censuses at predeter-
mined locations. The images were combined with Adobe
Photoshop CS3 Extended PC software to create a panora-
mic view of the observation areas, and the “count tool” in
the same PC software was used for carrying out the water-
bird censuses.

RESULTS

The waterbird census results are given in Table 2. Aythya
ferina (Common pochard) is listed as "VU=Vulnerable",
Numenius arquata (Eurasian curlew) and Turdus ilia-
cus (Redwing) are listed as "N'T=Near Threatened"; and
remaining 18 waterbird species are listed as "LC=Least
Concern" according to the IUCN (International Union
for Conservation of Nature) RedList [20]. In terms of Bern
Convention (Convention on the Conservation of Europe-
an Wildlife and Natural Habitats) 6 species are listed in
Appendix II (Strictly protected fauna species), 15 species
are listed in Appendix III (Protected fauna species) [21].

14 waterbird species from 6 orders were identified in
Obruk Dam Lake in 2018 winter season and from these spe-
cies 26.975 individuals were counted with the most common
species Fulica atra (Eurasian coot) with 23.772 individuals.
It was followed by Anas platyrhynchos (Mallard) with 1.151
individuals and Tadorna tadorna (Ruddy shelduck) with 761
individuals, respectively.

In the winter season of 2019, 13.158 individuals from
19 waterbird species were counted, and the most common
species was Fulica atra, represented with 10.655 individu-
als. Census results show that F. atra was followed by Anas
platyrhynchos (Mallard) with 1,101 individuals and Anas

crecca (Eurasian teal) with 601 individuals. The census re-
sults for January 2019 are given in Table 2.

As a result of the field study conducted in January 2020,
a total of 11.597 waterbirds were counted in the study area,
and the most observed species were Fulica atra with 10.101
individuals and Anas platyrhynchos with 1.062 individuals,
respectively. During the short observations, 7 waterbird spe-
cies were identified belonging to 6 orders. These results also
are shown in Table 2.

Two different areas were detected that mostly preferred
by waterbirds in Obruk Dam Lake. One of these locations is
the shallow part of the area, stretching from the shores of
Salur and Karaburun villages to the vicinity of the Kizilir-
mak Bridge, reaching a depth of about 5 meters and covering
an area of approximately 30 km2. The second location is the
reed-bed, which extends from the shores of Tozluburun vil-
lage to the shores of Kumgeltegi village, where the lake area
starts.

In the observations, we found that Eurasian coot, Mal-
lard, and Great crested grebe formed colonies together, away
from the shores. Cormorant species were usually observed
roosting in the submerged tree branches or floating around
these trees. Ruddy shelduck usually prefers bare fender are-
as on the opposite shore of Yalakcay village. Heron species
(Great egret, Little egret and Gray heron) were observed ro-
osting on the whole lake shore rather than a specific area.

Our monitoring studies showed that waterbirds do
not choose locations like the shores of settlements by the
lake and the coastal areas where human activities such as
angling, picnic and boat docks regions. There is Kizilirmak
Bridge on the D-180 highway which provides transportation
between Iskilip and Corum on the lake and divides dam lake
into two parts and waterbirds do not use bridge and areas
near bridge because of disturbance.

DISCUSSION

Although, dams built on rivers are damaging the existing
ecosystem, they can also provide significant benefits for
the ecosystem in case of appropriate physical conditi-
ons [11, 13]. This research aimed to determine the wa-
terbird species wintering in Obruk Dam Lake. In Turkey,
MW WC was started in 1967, and censuses are still being
conducted annually under the leadership of the General
Directorate of Nature Conservation and National Parks
(DKMP) [10]. In Obruk Dam Lake, which started to
operate in 2009, the first waterbird census was made by
Erciyas Yavuz and Kartal (2012) [22]. After the first cen-
sus, a census was made in the following year by Erciyas
Yavuz and Isfendiyaroglu [23], and no other mid-winter
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Table 1. Winter Waterbird Census Results of 2018 and 2019 and short observation results of 2020

Common Name

Scientific Name

Eurasian coot
Mallard

Ruddy shelduck
Great cormorant
Black-headed gull
Great egret

Little egret

Little grebe
Eurasian teal
Yellow-legged gull
Northern shoveler
Green sandpiper
Grey heron

Great crested grebe
Common redshank
Red-crested pochard

Common pochard

Common greenshank

Common shelduck

Fulica atra
Anas platyrhynchos

Tadorna ferruginea

Phalacrocorax carbo

Chroicocephalus ridibundus

Ardea alba

Egretta garzetta

Tachybaptus ruficollis

Anas crecca

Larus michalensis
Anas clypeata
Tringa ochropus
Ardea cinerea
Podiceps cristatus
Tringa totanus
Netta rufina
Aythya ferina
Tringa nebularia

Tadorna tadorna

Eurasian curlew Numenius arquata

Tufted duck Aythya fuligula
Unidentified waterbird

TOTAL

2018 2019 2020
23,772 10,655 10,101
1,151 1,101 1,062
761 52 48
558 112 126
184 205 63
104 51 12
93 1 B
84 165 -
57 601 -
55 B B}
39 - -
28 - -
23 14 -
19 132 185
- 20 -
- 16 -
- 9 -
R 8 R
- 2 -
_ 2 -
- 2 -
47 10- -
26,975 13,158 11,597

waterbird census was conducted in Obruk Dam Lake un-
til 2018. Results of censuses compared with Mid-Winter
Waterbird Census (MW WC) results made by DKMP, it
is seen that Obruk Dam Lake is the 13th location from
153 different locations with 26975 waterbirds wintering
in 2018 in the ranking of highest number of waterbird
counted locations list [3].

According to the results of MWWC in 2019, among
154 different locations with the highest number of waterbird
counts, Obruk Dam Lake ranked the 24th with 13.158 indi-
viduals [10]. These results clearly show the status of Obruk
Dam Lake among the sites hosting the highest waterbird
populations in Turkey. This newly formed wetland, created
by Obruk Dam Lake, which hosted 26.975 individuals in
2018 and 13.158 in 2019, is an important wintering location
for waterbird species in Turkey, as reflected by the census
results.

Obruk dam, which is built on Kizilirmak, as a reservo-
ir type has created a new habitat especially for water birds,
as in the case of Karkamig dam, as a result of observations
made with. The Karkamis dam, built in 2000, has been an
area visited by more than 20,000 waterbirds on average, alt-

hough there are differences in numbers every year. In the
studies carried out, 110 bird species were identified in the
Karkamig dam [13]. Obruk dam formed a new habitat espe-
cially for waterbirds following the impoundment of the dam,
as in the example of Karkamig dam, and 59 different bird
species and 22 different water bird species can be observed.

As a result of the studies carried out in Karagomak and
Beyler dams built in Kastamonu neighbouring province of
Corum, 23 waterbird species from 11 families belonging to
6 orders in total were identified. 17 species belonging to 6 or-
ders in Karagomak dam and 22 species belonging to 6 orders
observed in Beyler dam [24]. When Obruk dam is compared
with Karagomak dam built between 1968-1973 and Beyler
dam built in 1993, it is seen that the variety of species and
the number of individuals are higher in Obruk dam. These
results support that Obruk dam creates a new wetland and
a new habitat for water birds.

In Eber and Koycegiz lakes which are important wet-
lands of Turkey, 59 waterbird species belonging to 14 orders
and 38 waterbird species belonging to 12 orders have been
identified respectively [25]. Obruk dam contains 22 water-
bird species belonging to 6 orders and approximately half of
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Figure 2. Comparison of Locations based on waterbird species

the species diversity in these areas (Fig. 2).

Intense and illegal hunting is thought to have a higher
negative effect on waterbird, reflecting on the behaviour of
populations as an avoidance to use the area. Precautions
to be taken on this issue have been identified and negotia-
tions have been initiated with the relevant authorities and
actions have been started to reduce illegal hunting in the
future times. Studies have been started to determine the
water quality and water quality will be monitored according
to the results to be obtained and if necessary, actions will
be planned and implemented which are essential. Results of
short observation and limited census in January 2020 shows
that Obruk Dam lake wetland is still being used intensely
by waterbird actually. The partial increase in the number
of individuals proves that the Obruk Dam Lake is a new ha-
bitat especially for waterbird and indicates the necessity of
monitoring its condition in the coming years.

CONCLUSION

As a result of the censuses made in 2018 and 2019, as well
as the short monitoring carried out in 2020, waterbird
species diversity and the number of individuals hosted by
the Obruk Dam Lake show that a new wetland has been
formed in the Corum Province. With the construction of
Obruk Dam, this wetland has increased the biodiversity
of the region, creating new habitats where bird species
that did not previously use the area can perform activities
such as wintering and feeding.

Our studies in Obruk Dam Lake are important as they
provide data about the status of waterbird species in the area
for the first time. In this context, mid-winter waterbird cen-
suses will be repeated every year and the relationship betwe-
en waterbird species and Obruk Dam Lake will be revealed
more clearly and precisely.
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