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OCCURRENCE OF UNIO HUETI BOURGUIGNAT, 1855 IN
KARALEYLEK CANYON, EASTERN ANATOLIA, TURKIYE

Tiirkiye’nin Dogu Anadolu Bolgesi Karaleylek Kanyonu’nunda
Unio hueti Bourguignat, 1855’nin Bulunusu

TEMIZ SUVE
SANITASYON

nio hueti Bourguignat, 1855 specimens were found in the Saklikap1
Karaleylek canyon, in the Kumlutarla village of the Baskil district of

Elaz1g. On July 18, 2022, mussel samples were collected randomly from an area
of approximately 1000 square meters from the entrance and exit areas of Kara-
kaya Dam Saklikap1 Karaleylek Canyon.All collected specimens were located
in the littoral zone (0-10 m). A total of 80 mussels were examined from the
entrance and exit of the canyon. The average length and weight of the mussel
shells collected from the entrance and the exit of the canyon were 8.07 & 0.42
cm, 7.92 £ 0.35 cm, 49.01 = 4.78 g, and 47.55+ 5.03 g, respectively. Although
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OZET
§ Anahtar kelimeler Unio hueti Bourguignat, 1855’in bir 6rnegi, Elaz1g’1in Baskil il¢esi Kumlutarla kdyii
¢ Unio hueti, unionid, Karaleylek § Saklikapi Karaleylek kanyonunda tespit edilmistir. Midye ornekleri 18 Temmuz
g Kanyonu 2022’de, Karakaya baraj1 Saklikap1 Karaleylek kanyonu’nun giris ve ¢ikis bolge-

sinde, yaklagik 1000 m?’lik alanin, littoral zon tabakasindan (0-10 m) toplanmuistir.
Keywords : Kanyon girig ve ¢ikisindan toplam 80 adet midye incelenmistir. Kanyon giris ve

Unio hueti, unionid, ¢ ¢ikisindan toplanan midye kabuklarinin ortalama uzunluk ve agirliklari sirastyla
Karaleylek Canyon ¢ 8,07 +0,42 cm, 7,98 + 0,35 cm, 49,01 + 4,78 g ve 48,55+ 5,03 gr olarak bulun-
: mustur. U. hueti, Tirkiye’nin Erzurum ilindeki Karasu ve Murat Nehirlerinden bil-

dirilmis olmasina ragmen, bu ¢aligma Tiirkiye’nin Dogu Anadolu Bolgesi’nde yer
alan Elaz13’daki Karaleylek kanyonundan dogrulanmis ilk raporudur. Bu ¢alisma,
U. hueti’nin dagilim araligini géstermesi agisindan bilgi eksikligini gidermektedir.

Yazilarin tiim teknik ve hukuki
sorumlulugu yazarlarina

aittir. lleri siritlen fikir ve Sereflisan H. (2023). “Occurrence of Unio hueti Bourguignat, 1855 in Karaleylek
iddialar Doga ve Siirdiiril- Canyon, Eastern Anatolia, Tiirkiye”. Nature and Sustainability Association, Voice
lebilirlik Derneginin goriisiinii of Nature, 6 (11): 15-23

yansitmayabilir.
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Unio hueti © H. Sereflisan

GENISLETILMIS OZET

Arastirmanin amaci ve literatiir:

Unionida takimi iginde tatli su ¢ift kabuklulari
olarak bilinen tatli su midyeleri énemli ekosis-
tem islevleri ve hizmetleriyle taninir (Vaughn,
2018). Benzersiz bir yasam dongiisii ile baliklar-
da parazit evresi gegirirler (Modesto, llarri, Souza,
Lopes-Lima, Douda, Clavero & Sousa,2018; Seref-
lisan, 2021). Kiiresel olarak zayif koruma sta-
tiisiinde yer almaktadirlar (Lopes-Lima, Teixeira,
Froufe, Lopes, Varandas & Sousa, 2014; Lopes-Li-
ma, Burlakova, Karatayev, Mehler, Seddon, & Sousa,
2018). Kararli biyocografyalari nedeniyle ge¢mis
jeolojik ve hidrolojik olaylar1 anlamak i¢in ola-
ganiistii faydalidirlar (Zieritz ve digerleri, (2020, 14).
Ulkemizde tatl su midyelerinin ekolojisi, kon-
kolojisi, popiilasyonu ve biyoindikator 6zelligi
ile ilgili ¢aligmalar bulunmaktadir (Ercan, Gayku-
suz, Tarkan, Reichard, & Smith, 2013; Kiglkyillmaz
ve Sahin, 2017; Atici, 2022).

U. hueti ilk olarak 19. yiizyilda tanimlandi
(Bourguignat, 1855), ancak yakin tarihli kapsamli
morfolojik ve molekiiler ¢calismalar, U. hueti’yi
gegerli bir tiir olarak tanimlayana kadar U. tigri-
dis ile sinonim olarak bilinmekteydi (Lopes-Lima
ve digerleri, (2021, 20). Mevcut ¢aligmaya kadar,
bu tiir yalnizca Tirkiye’de Erzurum yakinla-
rindaki Karasu ve Murat nehirlerinden kayde-
dilmistir (Lopes-Lima ve digerleri, (2021, 20). Ge-
nellikle sediment tabakasinin iizerinde ve 20-30
cm derinliginde yasayan (Lopes -Lima ve digerleri,
(2017, 49); Sereflisan, 2014) bu tiir, Elaz1g, Sak-
likap1 Karaleylek kanyonundan sunulmus dogal
ortamindaki ilk kaydidir.
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Materyal ve Yontem:

U. hueti 6rnekleri, 18 Temmuz 2022 tarihinde, Saklikap1 Karaleylek Kanyonu’nun giris ve ¢ikis bolgesinde,
yaklasik 1000 m*’lik bir alanda, rastgele ve daginik olarak 0-10 m’de SCUBA dalis1 yapilarak toplanmistir
(Koordinat; 38.733134 N; 38.475566 E). Ornek toplamada cesitli biiyiikliikte kepce ile 3 m uzunlugunda
fiber tekne kullanilmistir. Midyelerin toplanmasinda SCUBA yapilmistir. Midyeler eleklerde yikanmis ve
camurdan armdirilmig ve 80 olgun midye 6rnegi toplanmistir. Suyun fiziksel analizleri (¢6zlinmiis oksijen,
pH, sicaklik, Seki diski ile suyun bulanikligi) 6rnek toplama noktalarinda, cok parametreli cihaz (YSI 556
MPS portable) kullanilarak yerinde yapilmistir.

Karaleylek kanyonunun giris ve ¢ikis noktasinda littoral zonda (0-10 m) yapilan dalis ve bentik yiizey
arastirmalart sirasinda, U. hueti tiirline ait midye 6rnekleri gozlemlenmis ve arastirma i¢in 6lmiis midyeler
ornek olarak toplanmigtir. Midyelerin kabuk uzunlugu; valfin anterior kenarindan posterior kenaria olan
mesafesidir. Kabuk yiiksekligi; valfin dorsal kenarindan, ventral kenarina kadar olan mesafesidir. Kabuk
genisligi ise, yatay olarak tutulan midyenin iki valf aras1 umbo yiiksekligi olarak Czerniejewski, Dabrows-
ki, Wawrzyniak, Brysiewicz, & Surma, (2021)’ne gore dl¢iilmiistiir. Bu 6l¢timlerde 0,05 mm hassasiyetli
kumpas kullanilmistir. Canli agirlik alinmadan 6nce, her bir midye 6rneginin kurutma kagidi ile suyu alin-
mis, daha sonra valflerin anterior ve posterior kapama kaslar1 kesilerek et ve kabugun birbirinden ayrilmasi
saglanmistir. Kabuk ve et agirlik 6l¢timii 0,01g hassasiyetli dijital terazi ile yapilmistir.

Bulgular:

Midyelerin toplandig1 alanda (kanyon giris ve ¢ikis noktasi) suyun fiziksel analizi; oksijen, pH, sicaklik ve
Secchi Disk dl¢timleri yerinde yapilmistir. Kanyon girisi ile ¢ikis1 arasinda dl¢tim degerleri arasinda biiyiik
farklilik goriilmemistir. U. hueti’nin kabugu dis tabaka (outer layer) yapisi nitelik olarak incelendiginde,
umbo noktasi agik krem renginde olup kabugun yas halkalar1 belirgin oldugu goriilmiistiir. Genel olarak
kabuk rengi agik ve koyu kahverengi tonlarinda oldugu gézlenmistir. Midye kabuklar1 inner layer olarak
incelendiginde tamamen nacreden olustugu gozlenmistir. Kanyon giris ve ¢ikisinda toplanan midye kabuk-
larinin, ortalama boy ve agirliklarinin sirasiyla 8,07+0,42 cm, 7,92+0,35 cm, 49,01+4,78 gr ve 47,55+5,03
gr oldugu belirlenmistir. Midye kabuklar1 (cansiz) kanyonun hem girisindeki hem de ¢ikisindaki littoral
bolgede yogun oldugu tespit edilmistir.

Tartisma ve Sonug:

U. hueti’nin Tirkiye’deki dagiliminda, Dogu Anadolu daha 6n plandadir (Geldiay ve Bilgin, 1969; Bilgin,
1980; Bilgin, 1987; Sesen ve Bilgin, 1988; Schitt, 1988; Soylu, 1990; Schitt, 1992; Oktener, 2004). Yapilan son ¢a-
lismalar da, U. hueti’nin Karasu’da daha yaygin oldugunu ve ayn1 bolgede Karasu Nehri’nden eski kayitlar
olmasina ragmen Erzurum yakinlarindaki Murat nehrinde de bulundugu bildirilmistir (Lopes-Lima ve diger-
leri, (2021, 20). Bu gozlem Karasu ve Murat nehirlerinin habitat yapisinin bu tiiriin yasam dongiisii i¢in daha
elverisli oldugunu gostermektedir. Burada U. hueti’nin morfolojik yapisi ve habitatlari hakkinda saglanan
bilgiler, yer degistirme, cogaltma ve destekli gd¢ gibi koruma ve yonetim eylemleri i¢in popiilasyonlarin
gelecekte onceliklendirilmesine rehberlik etmesi agisindan da 6nemlidir (Lopes-Lima ve digerleri, (2017, 49).

Tiirtin tespit edildigi kanyonun girisindeki sediment tabakasiin tash ve ¢camurlu oldugu, ¢ikista ise alt
yapinin genel olarak camurlu oldugu belirlenmistir. Lopes-Lima ve digerleri (2021, 20) tarafindan daha
once bildirildigi gibi Karasu ve Murat nehirlerinin dip yapisi bu arastirma ile benzerlik gostermektedir. Bu
calisma endemik tiirlerden olan U. hueti’nin yayilig alanlarinin belirlenmesi agisindan 6nemlidir.
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Gozlem sonucu, U. hueti’nin Tirkiye’nin Dogu Anadolu bolgesinde dagilimlarini genislettigini ve yeni
popiilasyonlar olusturdugunu gostermektedir. Ayrica Saklikap1 Karaleylek Kanyonu ve Karakaya Barajinin
girisindeki s1g bolgeler, bu tiiriin yayilimi i¢in uygun nisler olarak goriinmektedir. Bu tiiriin gdl ve nehir
ekosistemine etkisinin belirlenmesi i¢in daha ileri ¢aligmalarla yakindan izlenmesi énemlidir.

INTRODUCTION

Freshwater mussels, known as freshwater bivalves in the order of Unionida, are known for their important
ecosystem functions and services (Vaughn, 2018). They differ from other bivalves by having a unique life
cycle with a parasitic stage in fish (Modesto, llarri, Souza, Lopes-Lima, Douda, Clavero & Sousa, 2018; Seref-
lisan, 2021). Globally, they are in poor conservation status (Lopes-Lima, Teixeira, Froufe, Lopes, Varandas &
Sousa, 2014; Lopes-Lima, Burlakova, Karatayev, Mehler, Seddon, & Sousa, 2018). Due to their stable biogeog-
raphy, they are extraordinarily useful for understanding past geological and hydrological events (Zieritz
et al., (2020, 14). In our country, there are studies on the ecology, conchology, population and bioinicator
feature of freshwater mussels (Ercan, Gaykusuz, Tarkan, Reichard, & Smith, 2013; Kiiglikyllmaz and Sahin, 2017;
Atici, 2022).

U. hueti was first described in the 19" century (Bourguignat, 1855) but remained in the synonymy of U. tigri-
dis until recent extensive morphological and molecular studies elevated and recognized U. hueti as a valid
species (Lopes-Lima et al., (2021, 20). Until the current study, the species has been only recorded from the
Karasu and Murat rivers near Erzurum in Turkey (Lopes-Lima et al., (2021, 20) where it generally lives above
the sediment layer and at a depth of 20-30 cm (Lopes -Lima et al., (2017, 49); Sereflisan, 2014). This species
had never been reported from the Saklikap1 Karaleylek canyon, Elazig, Turkey. Therefore, this study is the
first record of U. hueti in the natural environment of Eastern Anatolia.

MATERIALS AND METHODS
Collection of mussels

On July 18, 2022, 0-10 m SCUBA dives were made from the entrance and exit area of Saklikap1 Karaleylek
Canyon, and U. hueti samples were collected randomly in an area of 1000 square meters (38.733134 N;
38.475566 E) (Figure 1). Various-sized scoops and a 3 m-long fiber boat were used for sample collection.
The SCUBA was conducted to examine the deep water availability and sediment position of mussels.The
mussels were washed in sieves and cleared of mud and 80 adult specimens were collected. Physical analysis
of water (dissolved oxygen, pH, temperature, Secchi disk) were conducted in-situ at the sampling locations
by using multiparameter device (YSI 556 MPS portable).
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Figure 1. Study area

Biometric measurements

During benthic surveys carried out in the littoral zone (0-10 m) of the Karaleylek canyon, mussel samples
belonging to U. hueti species were observed and adult mussels were collected for research. Shell length of
mussels; i.e. the distance from the anterior edge of the valve to the posterior margin was measured. Shell
height; is the distance from the dorsal edge to the ventral edge of the valve was measured. Shell width was
measured according to Czerniejewski, Dabrowski, Wawrzyniak, Brysiewicz, & Surma, (2021) as the umbo
height between two valves of the mussel held horizontally (Figure 2). A caliper with a precision of 0.05 mm
was used for these measurements. Before taking the live weight, each mussel sample was dehydrated with
blotting paper, then the anterior and posterior muscles of the valves were cut to separate the meat and shell.
Shell and meat weight measurements were made with a digital scale with a precision of 0.01 g.

RESULTS

The physical measurements of water (dissolved oxygen, pH, temperature, turbidity) are presented in Table
1. When the outer layer structure of the shell of U. hueti was examined qualitatively, it was observed that
the umbo region was light cream in color and the age rings of the shell were evident. In general, the color
of the shell is observed to be light and dark brown tones. When the mussel shells were examined as an inner
layer, it was observed that they were completely composed of nacre. It was determined that the average
length of the mussel shells collected at the entrance and exit of the canyon were 8.07+£0.42 cm, 7.92+0.35
cm, 49.01+4.78 g, and 47.554+5.03 g, respectively (Table 2). Mussel shells (non-living) were dense in the
littoral zone of both the entrance and exit of the canyon.
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Table 1. Physical measurement values of water in the entrance and exit region of Karaleylek Canyon

(meanzStdError)
. Dissolved Oxygen Temperature Transparency
Study field H
y P (mglL) (°c) (m)
Canyon entrance 8.73+0.04° 6.47+0.04° 28.04+0.12° 1.85+0.02°
Canyon exit 8.48+0.08° 6.69+0.09° 28.3+0.22° 1.9+0.03?

Table 2. Morphometric measurement values of mussels collected from Karaleylek Canyon entrance and
exit points (meantStdError)

Study field Length (cm) Height (cm) Width (cm) Weight (g)
Canyon entrance 8.07+0.42° 3.96+0.28° 3.06+0.12° 49.01+4.78°
Canyon exit 7.98+0.35° 3.89+0.31° 3.04+0.23° 48.55+5.03%

Ligamemt

imner layer
(macre)

Width

Figure 2. Schematic view of U. hueti shell length, height and width A) Height and umbo region of
the shell B) Inner layer (nacre) and ligament hinge of the shell C) Length and width of the shell. © H.

Sereflisan).
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DISCUSSION

Eastern Anatolia is more prominent in the distribution of U. hueti in Tiirkiye (Geldiay and Bilgin, 1969; Bilgin,
1980; Bilgin, 1987; Sesen and Bilgin, 1988; Schiitt, 1988; Soylu, 1990; Schiitt, 1992; Oktener, 2004).

There are old records showing that U. hueti is more common in the Karasu and Murat rivers near Erzurum
(Lopes-Lima et al., (2021, 20). This observation shows that the habitat structure of Karasu and Murat rivers is
more favorable for the life cycle of this species. Information provided here on the morphological structure
and its habitats of U. hueti is also important to helpguide in future prioritization of populations for conser-
vation and management actions, such as translocations, propagation, and assisted migration (Lopes-Lima et
al., (2017, 49).

It was determined that the sediment layer at the entrance of the canyon, where the species was identified,
was stony and muddy, and the that bottom structure at the exit was generally muddy. The bottom structure
of the Karasu and Murat rivers, as previously reported by Lopes-Lima et al. (2021, 20), is similar with to
this research. This study is important in determining the distribution area of the endemic species U. hueti.

CONCLUSION

The observation result shows that U. hueti has a wider distribution than initially thought. In addition, shal-
low areas at the entrance of Saklikap1 Karaleylek Canyon and Karakaya Dam seem to be suitable niches for
the spread of this species. It is important to closely monitor this species with further studies to determine its
effect on the lake and river ecosystems.
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