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ABSTRACT

Ebria tripartita (Schumann) Lemmermann, 1899, a non-photosynthetic flagellate algae was identified from the

southern coast of the Caspian Sea in December 2012. Water temperature at the sampling time was 10 °C The

average concentration of nitrate, phosphate and silicate were 0.7, 0.1 and 1.8 mg.l-! respectively at the time when

species was observed. Total observed phytoplankton cells was 3 x 106 cells.I'}, of which E. tripartita constitute

2x10 3 cells.I1 representing only 0.75% of phytoplankton community.
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INTRODUCTION

Ebria  tripartita (Schumann) Lemmermann,
1899  presents in coastal planktonic
communities overall the world (Vors, 1992;
Throndsen, 1997; Ikavalko, 1998; Tong et al.,
1998; Horner, 2002; Throndsen et al., 2003)
but it is usually seen at low cell concentration.
It belongs to Ebriid family locating in
Rhizaria groups of Eukaryotes (Chantangsi et
al., 2010). The ebridian flagellates are a small
group of marine microplankton with a long
fossil record. The first fossils recognized to this
group are Cretaceous in age and the
biodiversity maximum for ebridian genera
was recorded in the Miocene (Loeblich et al.,
1968; Tappan, 1980). The fossils of this species
are applied as important proxies for
determining geological ages of marine
sediments (Onodera et al., in press). Although
there are reports of other species of this family,
E. tripartita and Hermesium adriaticum
Zacharias, 1906 especially have been
recognized  (Hargraves, 2002). Desired
temperature is expressed different in available
papers, since it has been reported in some
papers in cold seasons and others in warm

seasons of year (Rhodes & Gibson, 1981; Bizsel
& Cirik, 2002; Suikkanen et al., 2007). It is
paleontogically expressed that E. tripartita
lived in warm water at the Quaternary
(Locker, 1995). It locates in heterotrophic
group and on the top of the microbial food
web (Uitto et al., 1997; Rychert, 2013). Ebriids
have two slightly subapically unequal flagella
and nucleus with condensed chromosomes
during interphase. They do not have external
cell wall but internal silica skeleton is
composed of branching or fenestrated rods
(Patterson, 1999; Hargraves, 2002). Ebria cells
are phagotrophic and range from 25 to 40 pm
in length. Reproduction is unknown. The
name of taxon comes from the Latin word
ebrius, which means “drunken” and refers to
their distinctive swimming mode. Ebriids are
ecologically interest because they are
herbivorous grazers (Uitto et al., 1997, Chitchai
et al.,, 2010) that occasionally reach high cell
concentration (Hargraves & Miller, 1974). E.
tripartita feeds on phytoplankton, especially on
diatoms and also on dinoflagellates (Taylor,
1990; Hargraves, 2002; Jin et al., 2011). The
details of the feeding process are still
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unknown and the involvement  of
pseudopodia has not been definitively
recognized (Taylor, 1990; Hargraves, 2002).
However, the capacity to  produce
pseudopodia has been indicated in the
literature (Patterson, 1999). In addition, a
species that has the ability to swallow up
diatom cells needs an ingestion mechanism
and specialized cell structures. Although a
distinct mouth would be one option, there is
no structural data that support this theory.
Hence, the hypothesis of pseudopodia in
feeding is much more likely (Taylor, 1990).
Despite the ecological significance of the
group, research on E. tripartita is scarce and
nearly limited to taxonomic and stratigraphic
accounts. There are a few reasons for this lack
of knowledge. First, it can not be cultivated in
vitro and the second is relatively low cell
concentrations in coastal water (Hoppenrath &
Leander, 2006).

MATERIALS AND METHODS

The study area has located at southwestern
coast of the Caspian Sea. Six stations were
selected in Guilan province
Chaboksar, Sefidrood estuary, Amirbekandeh
Dehkadeh saheli and Sefidkenar adjacent to
Anzali and Talesh Cities at '33 °55, 49° 56,
'44°49, '30°49, '21°49 and 48° 55° latitudes
respectively.  Sampling was  performed

including

monthly in summer and autumn 2012 (from
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July to December). Temperature, nitrate,
phosphate and silicate were measured at each
station. Nitrate, phosphate and silicate
concentrations were measured by using
spectrophotometer (BR500 made in
PERKINELMER Company Massachusetts.
USA). Phytoplankton species were identified
using light microscope (BX51 OLYMPUS) with
200X and 400X magnification. Phytoplankton
samples were collected by bottles and were
fixed in %2 formalin.

RESULTS

E. tripartita is unicellular, without pigment,
and with two flagella. This species’ internal
siliceous  skeleton is surrounded by
cytoplasmic structures. It was observed at all
stations except Sefidrood estuary. The cell
concentration of E. tripartita was 2 x 10 3 cells.I
1 in the coastal waters of the Caspian Sea. The
relative abundance of E. tripartita was 0.75%.
At the same time, Diatoms were dominant
group; Chaetoceros sp. and Exvuiaella cordata
were the species which had the highest
abundance in  coastal = phytoplankton
community. In the present study, E. tripartite
density showed no significant correlation with
nitrate, phosphate and silicate concentrations,
but was inversely correlated with temperature.
Table 1 shows the water quality parameters
associated with the presence and abundance of
E. tripartita.

Table 1. Water quality parameters associated with the presence and abundance of E. tripartita in December 2012.

Station Nitrate (mg.17) Phosphate (mg.1) Silicate (mg.17) Temperature (°C) Density (cell.l)
Chaboksar 0.46 0.07 0.001 10 8200
Sefidrood Estuary 1.57 0.001 5.51 10 -
Amirbekandeh 0.63 0.2 1.65 10 1900
Dehkadeh Saheli 0.79 0.15 2.61 10 1400
Sefidkenar 0.47 0.14 0.46 10 200
Talesh 0.49 0.1 0.34 10 100
DISCUSSION 2010; Bagheri et al., 2011, 2012a, b; Tahami et

Southwestern coast of the Caspian Sea is
located in the temperate zone and, this area
has become more and more eutrophic since
the early 1980s (Salmanov, 1999; CEP., 2006;
Stolberg et al., 2006). E. tripartita was identified
in this area for the first time. In the other
studies, chrysophytes had not been reported
from the southern part of the Caspian Sea
(Nasrollahzadeh et al, 2008; Ganjian ef al.,

al, 2012) but reported from central and
northern part of the Sea (Kideys et al., 2005).
The salinity range is 12 - 13.5 ppt in the
southern part (Bagheri et al., 2012a) where E.
tripartita was observed. It was also observed
in 39 ppt in Izmir Gulf of Aegean Sea (Bizsel &
Cirik, 2002) and in 144 - 232 ppt in
Chesapeake Gulf of America (Rhodes &
Gibson, 1981). Despite the wide temperature
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range (4 - 29.5°C) stated by Rhodes and Gibson
(1981), E. tripartita was only observed at low
temperature (10°C) in the southwestern shore
of the Caspian Sea. In a study on the variations
of phytoplankton community in the northern
part of the Baltic Sea, E. tripartita was observed
when temperature and DIN concentration was
low (Suikkanen et al., 2007). In Izmir Gulf this
species was approximately observed all year
except in January 1998 (Bizsel & Cirik, 2002).
In the present study E. tripartita cell
concentration was correlated with water
temperature but it was not correlated with
nitrate, phosphate and silicate concentrations.
At the time of presence of E. tripartita,
concentration ranges of nitrate, phosphate and
silicate were 0.46 - 1.57 mg.I-, 0.001 - 0.2 mg.I"!
and 0001 - 551 mgl?' respectively.
Concentration ranges of nitrate and phosphate
were 0.023 - 0.5 mgl! and 0.05 - 6.5 mgl!
respectively in Gulf Izmir when this species
was observed (Bizsel & Cirik, 2002). Based on
the present study, concentration of nutrients
has increased in comparison with previous
studies in the study area (Bagheri et al. 2011,
2012a, b). Following eutrophication, iatoms
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increased in the study area. Since they are
main food source of this species, E. tripartita
can be seen along with the increase in diatoms
(Ellegaard et al., 2007; Korhola & Gronlund
1999). Abundance of E. tripartita was very low.
Low abundance of this species may be due to
little competition (or no competition) to the
other species in eutrophication condition
(Korhola & Gronlund 1999; Ellegaard et al.,
2007). In an investigation on the sediment of
northern Baltic Sea, E. tripartita was found on
the top of sediments (0.5 - 1 cm upper level)
when there has been an increase in nutrients.
This increase was exactly observed in the area
where the agricultural, industrial and
municipal wastes flow into the Sea (Puskaric et
al., 1990). On the one hand, E. tripartita was
observed in low temperature and high
nutrients concentration and on the other hand,
they feed
diatoms) which increase in eutrophic

on nanoplanktons (especially

conditions, it is expected to be found in
eutrophic conditions. Since this is the first
report on Iranian coast of the Caspian Sea, its
presence could be related to increased

nutrients.

Fig. 1. A-E. Light micrographs of E. tripartita from plankton samples of English Bay, Vancover (from Hoppenrath & Leander,

2006). Note the nucleus (arrow) with its granular appearance. F. E. tripartita flagellum. G. Silicaceous skeleton of Ebria (Rhodes
& Gibson, 1981). H-L. E. tripartita fossil (Korhola & Gronlund, 1999). J-K. Light micrographs of E. tripartita isolated from the

Caspian Sea plankton samples in the present study.



286

ACKNOWLEDGMENTS

The authors would like to thank Fisheries
Department, Faculty of Natural Resource,
University of Guilan for supporting this study.

REFERENCES

Bagheri, S Mashhor, M Makaremi, M Sabkara,
] Wan Maznah, WO Mirzajani, A
Khodaparast, SH Negarestan, H
Ghandi, & A Khalilpour, A 2011
Fluctuations of Phytoplankton
Community in the Coastal Waters of
Caspian Sea in 2006. American Journal of
Applied Sciences. 8: 1328 - 1336.

Bagheri, S, Mashhor, M Turkoglu, M,
Makaremi, M & Babaaei, H 2012a,
Temporal distribution of phytoplankton
in the south-western Caspian Sea
during 2009-2010: a comparison with
previous surveys. Journal of the Marine
Biological ~ Association of the United
Kingdom, 92: 1243 - 1255.

Bagheri, S Mashhor, M Turkoglu, M
Makaremi, M Wan Maznah, WO &
Negarestan, H 2012b, Phytoplankton
Species Composition and Abundance in
the Southwestern Caspian Sea. Ekoloji,
21:32-43.

Bizsel, N and Cirik, S 2002, new record of the
heterotrophic Ebridian microflagellate
Hermesinium adriaticum Zach. In the
eutrophic Izmir Bay (Aegean Sea.
Turkey). Turkish Journal of Marine
Science, 8: 165 - 178.

CEP 2006, Strategic Action Programme (SAP)
for the Caspian Sea. Caspian
Environment Programme, 38 p.

Chantangsi, C Hoppenrath, M & Leander, BS
2010, Evolutionary relationships among
marine cercozoans as inferred from
combined SSU and LSU rDNA
sequences and polyubiquitin insertions.
Molecular Phylogenetics and Evolution. 57:
518 - 527.

Ellegaard, M Clarke, AL Reuss, N Simon
Drew, S Weckstrom, K Stephen Juggins,
S, Anderson, NJ, Daniel, ] & Conley, D]
2006 Multi-proxy evidence of long-term

First record of Ebria tripartita (Schumann)...

changes in ecosystem structure in a
Danish marine estuary, linked to
increased nutrient loading. Estuarine,
Coastal and Shelf Science, 68: 567 - 578.

Ganjian, A Wan Maznah, WO Fazli, H Vahedi,
M Roohi, A & Farabi, SMV 2010,
Seasonal and regional distribution of
phytoplankton in the southern part of
the Caspian Sea. I[ranian Journal of
Fisheries Sciences, 9: 382 - 401.

Hargraves, PE 2002, the ebridian flagellates
Ebria and Hermesium. Plankton Biology
and Ecology, 49: 9 - 16.

Hargraves, PE & Miller, BT 1974, the ebridian
flagellate Hermesium adriaticum Zach.
Arch Protistenkd. 116: 280 - 284.

Hoppenrath, M & Leander, BS 2006, Ebriid
Phylogeny and the Expansion of the
Cercozoa. Protist, 157: 279 - 290.

Horner, RA 2002, A Taxonomic Guide to some
Common Marine Phytoplankton. Biopress
Ltd. Bristol, UK, 195 p.

Ika wvalko, J 1998, further observations on
flagellates within sea ice in northern
Bothnian Bay, the Baltic Sea. Polar
Biology. 19: 323 - 329.

Jin, L, Hongjuan, W & Menggqgiu, C 2011,
Effects of nitrogen and phosphorus on
phytoplankton composition and
biomass in 15 subtropical, urban
shallow lakes in Wuhan, China.
Limnologica, 41: 48 - 56.

Kideys, AE Soy emir, N Esker, E Vladymyrov,
V Dmitry Soloviev, D & Melin, F 2005,
Phytoplankton distribution in the
Caspian Sea during March 2001.
Hydrobiologia, 543: 159 - 168.

Korholal, A & Gronlund, T 1999, Observations
of  Ebria
Lemmermann in Baltic Sediments.

tripartita (Schumann)
Journal of Paleolimnology, 21: 1 - 8.

Rychert, K 2013, a modified dilution method
reveals higher protozoan growth rates
than the size fractionation method.
European Journal of Protistology, 49: 249~
254,

Locker, S 1995, Silicoflagellates, Ebridians, and
Actiniscidians  from Pliocene and



Jafari et al.,

Quaternary Sediments off Southern
Chile, ODP LEG 141. Proceedings of the
Ocean Drilling Program, Scientific
Results, 141: 223 - 233

Loeblich, A R Loeblich, LA Tappan, H &
Loeblich, JAR 1968, Annotated Index of
Fossil and Recent Silicoflagellates and
Ebridians  with  Descriptions  and
Hllustrations of Validly Proposed Taxa. The
Geological Society of America, Inc.,
Memoir 106: 1 - 319

Nasrollahzadeh, HS, Din, ZB, Foonga, SY &
Makhlough, A 2008, Spatial and
temporal distribution of macronutrients
and phytoplankton before and after the
invasion of the ctenophore, Mnemiopsis
leidyi, in the Southern Caspian Sea.
Journal of Chemical Ecology, 24: 233 - 246.

Onodera, ] Takahashi, K Nagatomo, R
Diatoms, silicoflagellates, and
ebridiansat Site U1341, on the western
slope of Bowers Ridge IODP Expedition
323. Deep-Sea Research II. : Topical
Studies in Oceanography,
doi:10.1016/j.dsr2.2013.03.025 (In press).

Patterson, DJ 1999, the Diversity of Eukaryotes.
American Naturalist, Boston. pp. 720 -
721.

Puskaric, S. Bergerb, G. W. Frans, J. Jorissen,
FJ 1990, Successive appearance of
subfossil phytoplankton species in
holocene sediments of the northern
Adpriatic and its relation to the increased
eutrophication = pressure.  Estuarine,
Coastal and Shelf Science, 31: 177 - 187.

Rhodes, RG and Gibson, VR 1981, an annual
survey of Hermesinium adriaticum and
Ebria tripartite, two Ebridian Algae in
the lower Chesapeake Bay. Estuaries, 4:
150 - 152.

Rychert, K 2013, A modified dilution method
reveals higher protozoan growth rates
than the size fractionation method.
European Journal of Protistology. 49: 249-
254.

Salmanov, MA 1999, Ecology and Biological
Productivity of the Caspian Sea. Chevron
Overseas Petroleum, Baku. 397 p.

287

Stolberg, F Borysova, O Mitrofanov, I
Barannik, V & Eghtesadi, P 2006, Global
international waters assessment Caspian
Sea, University of Kalmar on behalf of
United Nations
Programme, 92 p.

Suikkanen, S Laamanen, M & Huttunen, M
2007, Long-term changes in summer

Environment

phytoplankton communities of the open
northern Baltic Sea. Estuarine, Coastal
and Shelf Science, 71: 580 - 592.

Tahami, FS Mazlan, AG Negarestan, H
Najafpour, SH Lotfi WWM &
Najafpour, GD 2012, Phytoplankton
Combination in the Southern Part of
Caspian Sea. World Applied Sciences
Journal, 16: 99 - 105.

Tappan, H 1980, Ebridians. In The Paleobiology
of Plant Protists. Freeman, San Francisco.
pp. 463 - 489.

Taylor, FJR 1990, Incertae Sedis. Ebridians. In
Margulis L., Corliss J.O., Melkonian M.,
Chapman D.J. (eds.) Handbook of
Protoctista. Jones and Bartlett
Publishers, Boston: pp. 720 - 721

Throndsen, ] 1997, the Planktonic Marine
Flagellates. In Tomas C.R. (ed))
Identifying Marine Phytoplankton.
Academic Press, New York. pp. 591 -
729.

Throndsen, J, Hasle, GR & Tangen, K 2003,
Norsk Kystplankton flora. Almater Forlag
AS, Oslo. 341 p.

Tong, SM Nygaard, K Bernard, C Vors, N &
Patterson, D] 1998, Heterotrophic
flagellates from the water column in
Port Jackson, Sydney, Australia.
European Journal of Protistology, 34: 162 -
194.

Uitto, A Heiskanen, AS Lignell, R Autio, R &
Pajuniemi, R 1997, Summer dynamics of
the coastal planktonic food web in the
northern Baltic Sea. Marine Ecology
Progress Series, 151: 27 - 41.

Vors, N 1992, Heterotrophic amoebae,
flagellates and heliozoa from the
Tvarminne area, Gulf of Finland, in
1988-1990. Ophelia, 36: 1 - 109.



288 First record of Ebria tripartita (Schumann)...

Ebria tripartita (Schumann) Lemmermann, ,as36 gluls 5,50 sl 5,058

I sboe oy 511899

“5)LA-U .'b ‘T )9.5.&4.0) .} ‘-:Ei-\ ‘5).6”. .t.é

el e s dnago ¢ (LS oK1 ¢ sare arlie 00Kl (DL 05,5 -
Al sy 5% gl obaleal I (e i dnensgeY

QFIYNO : 3 pmds g b - AFANE il o fo,b)

oSz

b olels H35 sl og> J>lsw 51 Ebria tripartita (Schumann) Lemmermann, 1899 ¢ jiwgd i lasst
e DYV 50l 5 Sl Jgad jo abale &jg0 a4y ()l paiged )55 Glyo ooz Aol b3 SeSsid aelsz gy 50
, Ebria tripartita ase .sos e 1Y Gl d bwgs 6 jslans 5l e (550 gid sladiges 0 plol (sl b Vg
a0 Ve (g lo pdigel sl o Ol oo o somlive by a0 09, duhw ailog, (69,9 alad v axlllas 5,90 (slgalKns! ool
J5 Gl xSl o5 i o Sk VA 5 ) Y iy 4 ik 5 Slied WSl Sl i Sls 5 ol Gl
S i o 5 Sk ¥ox VT EbDria tripartita 5 o je j0 Joko ¥ox Ve Lo eSSl g

Jsie ilga™



