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Abstract

We report the first record of the order Choanoflagellida in the waters of Turkey. The choanoflagellate Salpingoeca
amphoridium James-Clark was found in plankton net samples in November and December 2008, and January 2009 from the
Batman Dam Lake, the Batman Stream and Hasankeyf sampling site of the Tigris River. Salpingoeca amphoridium was found
attached to planktonic diatom Aulacoseria granulata (Ehrenberg) Simonsen.
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Tiirkiye’deki Choanoflagellida Ordosunun ik Kaydi

Ozet

Biz, Tirkiye sularinda Choanoflagellida ordosunun ilk kaydim rapor ediyoruz. Koanoflagellat Salpingoeca
amphoridium Clark, Kasim ve Aralik 2008 ile Ocak 2009 tarihlerinde Batman Baraj Golii ile Dicle Nehri’nin Batman Cay: ve
Hasankeyf Ornekleme sitelerinden alinan plankton orneklerinde bulundu. Salpingoeca amphoridium planktonik diatom
Aulacoseria granulata (Ehrenberg) {izerine bagl olarak bulunmustur.

Anahtar Kelimeler: Choanoflagellida, Salpingoeca amphoridium, yeni kayzitlar, Tiirkiye.

Introduction

Choanoflagellates are one of the most important
and ubiquitous groups of heterotrophic nanoflagel-
lates in aquatic ecosystems (Leadbeater, 2008).
Choanoflagellates have a distinctive cell morphology
characterized by an ovoid or spherical cell body 3—10
pm in diameter with a single apical flagellum
surrounded by a collar of 30—40 microvilli (Figure 1)
(Fairclough and King, 2006). The function of the
flagellum is to create a current of water from which
potential food particles, mostly bacteria, become
entrapped on the outer surface of the collar (Pettitt et
al., 2002; Fairclough and King, 2006).

Choanoflagellates are either free-swimming in
the water column or sessile, adhering to the substrate
directly or through either the periplast or a thin
pedicel (Leadbeater, 1983). They are found globally
in marine, brackish and freshwater environments from
the Arctic to the tropics, occupying both pelagic and
benthic zones (Fairclough and King, 2006). Although
most sampling of choanoflagellates has occurred

between 0 m and 25 m, they have been recovered
from as deep as 300 m in open water (Thomsen,
1982) and 100 m under Antarctic ice sheets (Buck and
Garrison, 1988).

Although many species of choanoflagellates are
hypothesized to be cosmopolitan on a global scale
(Fairclough and King, 2006), choanoflagellate species
have not yet been recorded in Turkish waters. In this
paper, we report the first record of the order
Choanoflagellida in Turkey. The choanoflagellate
Salpingoeca amphoridium was found in plankton net
samples taken in the Batman Dam Lake, the Batman
Stream and the Tigris River in Southeastern Anatolia
Region of Turkey.

Materials and Methods

The Tigris River originates in the Toros
mountains of the Eastern Anatolia of Turkey, and
follows a southeastern route in Turkey to Cizre, where
it forms the border between Turkey and Syria for 32
km before entering Iraq (Guo, 2006). The river is
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approximately 1900 km long and most of it (77%) is
in Iraq followed by Turkey (22%) and Syria (1%)
(Kibaroglu, 2002). Currently, there are two major
dams under operation on the Tigris River in Turkey:
Kralkiz1 and Dicle (Figure 2). The Batman Stream is
one of the important tributaries of the Tigris River.
The stream is fed by water released from Batman
Dam Lake. The Batman Dam Lake is fed by Kulp,
Sorkan and Sason streams. It has a surface area of 49
km® and a volume of 1 175 hm’. The elevation of the
lake is 652 m a.s.l. It is used for hydro-electric energy
production and irrigation.

Material for this study came from one research
project. It was a survey of the plankton and water
quality of dam lakes and rivers in the Tigris River
Basin of Turkey. Plankton samples were collected
using a plankton net at monthly intervals from 17
sampling sites between February 2008 and January

2009. All samples were fixed in 4% formalin. The
samples were examined by using an Olympus BX51
microscope equipped with an Olympus DP71 digital
camera. Identification was carried out according to
Pascher and Lemmermann (1913).

Results and Discussion

Members of the order Choanoflagellida are
divided into three families based wupon the
composition and structure of their periplast:
Codonosigidae, Salpingoecidae and Acanthoecidae.
The family Salpingoecidae consists of species whose
cells are encased in a firm theca that is visible under
both light and electron microscope. The theca is a
secreted covering predominately comprised of
cellulose or other polysaccharides (Adl et al., 2005;
Carr et al., 2008; Leadbeater, 2008).
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Figure 1. Choanoflagellate cell morphology (Fairclough and King, 2006).
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Figure 2. Locations of samples examined for plankton (®); locations at which Salpingoeca amphoridium was found (m)
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The taxonomy of this species is as follow:

Phylum: Sarcomastigophora

Class: Zoomastigophorea

Order:  Choanoflagellida

Family: Salpingoecidae Kent 1880

Genus:  Salpingoeca James-Clark, 1867

Species:  Salpingoeca amphoridium James-Clark,
1867

Syn: Salpingoeca ampullacea Stein, 1878 (Synonym)
Salpingoeca ampulloides Bicudo & Bicudo, 1983

S. amphoridium was recorded only in the
Batman Dam Lake, the Batman Stream and
Hasankeyf sampling site of the Tigris River (Table 1).
It was found attached to the planktonic diatom
Aulacoseria granulata. S. amphoridium was recorded
only in November and December 2008, and January
2009, all of when there was a high abundance of
Aulacoseria granulata. Simek et al. (2004) reported
S. amphoridium found attached to the colonial
diatoms Asterionella formosa Hassall and Fragilaria
crotonensis Kitton in the Rimov reservoir (South
Bohemia).

S. amphoridium cells on Aulacoseria granulata
are flask-shaped, sessile with no visible peduncle. The

theca has a neck, which is everted at the anterior end.
The protoplast bears a well-developed collar of
tentacles and a long single flagellum (Figure 3).

Acknowledgements

The authors are grateful to Dr. Barry S.C.
Leadbeater for confirming the identification and to
Dr. Martin Carr for useful comments and correction
of English of the manuscript.

References

Adl, S., Simpson, A.G.B., Farmer, M.A., Adersen, R.A.,
Anderson, O.R., Barta, J.R., Bowser, S.S., Brugerolle,
G., Fensome, R.A., Fredericq, S., James, T.Y.,
Karpov, S., Kugrens, P., Krug, J., Lane, C.E., Lewis,
L.A., Lodge, J., Lynn, D.H., Mann, D.G., McCourt,
R.M., Mendoza, L., Moestrup, ., Mozley-
Standridge, S.E., Nerad, T.A., Shearer, C.A.,
Smirnov, A.V., Spiegel, F.W. and Taylor, M.F.J.R.
2005. The new higher level classification of
eukaryotes with emphasis on the taxonomy of protists.
Journal of Eukaryotic Microbiology, 52: 399-451.
doi: 10.1111/j.1550-7408.2005.00053.x

Buck, K. and Garrison, D. 1988. Distribution and
abundance of choanoflagellates (Acanthoecidae)

Table 1. Occurrences of Salpingoeca amphoridium in samples from Tigris River Basin, Turkey

Location and Date Coordinates Altitude (m)
5 Nov 2008, 14 Dec 2008, 11 Jan 2009 SN -4 09E 632
5 Nov 2008, 14 Dec 2008, 11 Jan 2009 SETN -4l E 632
5 Nov 2008, 14 Dew 2005, 11 Jan 2009 SEOIN -4 IZE 62
s e Bamn
Tigris River, Hasankeyf 37°42'N - 41° 24'E 471

9 Nov 2008, 14 Dec 2008, 11 Jan 2009

s P " L
Figure 3. Salpingoeca amphoridium attached to planktonic di

Basin (Scale 10 um).




672 M. Varol et al. / Turk. J. Fish. Aquat. Sci. 11: 669-672 (2011)

across the ice-edge zone in the Weddell Sea,
Antarctica. Marine Biology, 98: 263-269.
doi: 10.1007/BF00391204

Carr, M., Leadbeater, B.S.C., Hassan, R., Nelson, M. and
Baldauf, S.L. 2008. Molecular phylogeny and
evolution of morphology in Choanoflagellates, the
sister group to Metazoa. Proceedings of the National
Academy of Sciences, 105 (43): 16641-16646.
doi: 10.1073/pnas.0801667105

Fairclough, S. and King, N. 2006. Choanoflagellates.
Choanoflagellida, collared-flagellates, Version 14
August 2006.
http://tolweb.org/Choanoflagellates/2375/2006.08.14

Guo, R. 2006. Territorial Disputes and Resource
Management: A Global Handbook. Nova Science
Publishers, New York.

Kibaroglu, A. 2002. Building a Regime for the Waters of
the Euphrates-Tigris River Basin. Kluwer Law
International, London, The Hague, New York.

Leadbeater, B. 1983. Life-History and Ultrastrucutre of a
New  Marine Species of  Proterospongia
(Choanoflagellida). Journal of the Marine Biological
Association of the U.K., 63: 135-160.

doi: 10.1017/S0025315400049857.
Leadbeater, B.S.C. 2008. Choanoflagellate evolution: the
morphological perspective. Protistology, 5 (4): 256-

267.
Pascher, A. and Lemmermann, E. 1913. Flagellatae 2:
Chrysomonadinae, Cryptomonadinae, Eugleninae,

Chloromonadinae. Pascher, A. (Ed.), Die Siiswasser-
Flora Von Deutschlands, Osterreich und der Schweiz,
Heft 2. Jena Verlag Von Gustav Fischer, Germany,
192 pp.

Pettitt, M.A., Orme, B.A.A., Blake, J.R. and Leadbeater,
B.S.C. 2002. The hydrodynamics of fitler feeding in
choanoflagellates. European Journal of Protistology,
38:313-332. doi: 10.1078/0932-4739-00854

Simek, K., Jezbera, J., Hornak, K., Vrba, J. and Sed’a, J.
2004. Role of diatom-attached choanoflagellates of
the genus Salpingoeca as pelagic bacterivores.
Aquatic Microbial Ecology, 36: 257-269.
doi: 10.3354/ame036257

Thomsen, H. 1982. Planktonic choanoflagellates from
Disko Bugt, West Greenland, with a survey of the
marine nanoplankton of the area, Meddelelser om
Gronland. Bioscience, 8: 3-36.



