Tournal of Animal and Veterinary Advances 9 (4): 681-687, 2010

ISSN: 1680-5593
© Medwell Journals, 2010

Composition and Abundance of Zooplankton in a Natural Aquarium,
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Abstract: Balikligol Lake also known as the holy Halil-ir Rahman Lake 1s an important tourism centre in Turkey.
Since its waters and fish are considered to be holy, the shallow lake has a dense fish population and can be
considered a unique natural aquarium. In this natural aquarium, seasonal changes in the zooplankton
community structure were evaluated mn terms of species composition and abundance for the first time and a total
of 34 taxa were 1dentified, 29 of them belonging to Rotifera, 3 Cladocera and 2 Copepoda. Two of these rotifers
Lecane thienemanni (Hauer, 1938) and Notommata glyfura Wulfert, 1935 are new records for Turkey. In
addition, L. thienemanni is new for Western Asia. The species richness was high in summer. Total abundance
ranged from 941-23.312 ind. m—°, exhibiting a major peak in early spring and a minor one in early autumn. In
terms of density, Rotifera dominated with 63%, followed by Copepoda with 33% and Cladocera with 4%.
Predation pressure from fish, high temperatures and low oxygen values had significant impacts on zooplankton
composition and abundance, especially for the crustacean community.
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INTRODUCTION

Zooplankton constitutes the fooed source of
organisms at higher trophic levels, especially fish 1 lake
ecosystems. Since most are filter feeders, this serves to
cleanse the water column of suspended matter and
significantly to the mnprovement of
water quality. The composition and development of
zooplankton are immediately influenced by changes mn the
physical and chemical conditions of the water. Therefore,
zooplankton (especially rotifers) has been recognised as
an indicator of the water quality and trophic status of
lakes.

To date many studies of zooplankton have been
carried out n artificial fish culture pools but Balikligol
Lake differs from these pools in its natural dynamics,
prohibition of fishing and the protection of its fish, which
are considered to be holy. Fish cannot leave the lake due
to a strainer at its exit and the lake therefore always has a
dense fish population.

The zooplankton fauna of Twkey were listed by
Ustaolu (2004) but the knowledge about the zooplankton
fauna of the Southeast Anatolia region of Turkey 1s
Therefore, the purposes of the present study
were to examine the abundance and species composition
of zooplankton groups and to investigate the effects of

thus contributes

scarce.

some physico-chemical characteristics and predation
pressure on zooplankton structure in the dense fish
population of Lake Balikligol.

MATERIALS AND METHODS

Site description: The shallow Lake Balikligol 15 located
in the Sanliurfa city centre in south-eastern Turkey
(N 37°08°51"", E 38°47°03"") at 514 m above sea level.
Sanliurfa is one of the warmest cities of Turkey in the
summer months (above 40°C) and has a continental
climate. The lake consists of two big pools commected to
each other by a large pipe (Fig. 1) and is fed by rainfall
and underground water originating at the north side of the
lake. The surface area and maximum depth of the lake are
4075 m’ and 2.5 m, respectively. The amount of the
groundwater changes according to seasons and
precipitation. The excess water from Balikligol drains into
Karakoyun stream through a canal. The entry of the canal
has a stramer so that fish carmot move to the other side.
Tts bottom is covered by a thick layer of mud containing
organic materials. The lake has the appearance of a natural
aquarium, with fish swimming n its waters and the
centuries-old plane and willow trees growing above. It s
known that Balikligol contains five fish species,
Leuciscus cephalus orientalis, Capoeta capoeta umbla,
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Albryus coerdaws, Gara ryfa obfusa and
Cer cisobarbus lufens (Unlu and Bilgin, 1987, According
tolegend, the lake is known asthe spot where the Prophet
Abraham fell when he was cast indo the flaves by Nimrod
and therefore, its waters and fish are considered to bhe
sacred and in no way edible by the people and are
protected. Thus, the lake has a dense fish population The
lake and the historical momwnents in its wicinity are
visited by many tourists from all over the world, who
urfortunately pollute the lake by feeding the fish

Sampling and analysis of zeoplanldon: Zocplankion
satiples were collected monthly at tero stations (pocdls)
from Jatmary to December 2000 (Fig 1. Becanse of the
shallowness of the pocls gualitative and quantitative
sath ples were taken by vertical hauls from the bottom to
the swface to irdegrate wettical variations of shundance

LY

uanz a gandard plavkton net (33 pm mesh size, mosth
diatmeter 25 cm). Rotifers, cladocerans and copepods were
imin ediately preserved in 4% form d debyrde solwtion and
later identified to the gerois o species level. Tdentification
washased onDe Smet and Pourri ot (1297, Dorrer (12657,
Harding andBmith (1974), Kiefer (19727, Rultner-Folisko
(1974, Koste (1978, Negrea(1983), Nogrady of . (1995,
Eylov (1963), Scowfield and Harding (1966), 3egers
(1995 and Smirnov (1974, For gquantitative analysis of
zooplankton groups, subsamples made with Eppendorf
pipettes of 1 and 5 ml were counted under a compound
microscope and zooplankton densities, expressed as
tanber per cubic meter were caleulated by dividing the
mumber of orgatisms estim sted in each sample by the
volumme of water filtered in the field. The dewelopmental
stages of all copepod species were grouped together as
copepodite and napliar stages, while for dadocerans all
stages wete couded as e age class The wotk includes
otiginal pictires taken by means of an Olympus DPTI
digital camera.

Analysik of physico-chemical variables: Temperatare,
diszalved oxygen and pH waues were measured in the
field from the suface layer by YV31-0 - meter and MEL 290

pH meter.
RESULTS AND DISCU SSION

Physical and chemical characteristics of water: The
shallowr lake is generally mixed by spring water and the
sarimming of large fish. The armal mean suface water
temperature of Baliltligol was around 20%C . The hi ghest
tempersure of 27°C was reached in Augnst and the
lowest value of 15.5%C was recorded in Jarmary (Fig 2.
The pH was first newtral and later light acidic and
messured bebreen 5.7 (in September) and 7.5 (in March).
pH walues were relatively high in the spring mornths due
to rainfall, spring water volume and prim er o oductiwity,
but decteased toward the end of the year. Dizsolved
o ygen values were generally low during the shady period
and varied betreen 2.4 (in September) and 62 mg L™
(indpl) The minimom values(<5 mg L™ " were measred
betwreenn May and October. Dissolved oiygen can be
rapiclly reduced by intense microbial activity ocoutring
at  the sedimentfurater interface and can  indace
dendtrification processes (Wetzel, 19830,

Seasonalchanges in the zoop lainldon species comp o sition
and abundance: & tota of 34 zooplarkton taxa were
iderdified 29 rotifers, 3 cladocerans and 2 copepods
(Table 13 OFf these species, Leceme fhicnemons
(Hauer, 1938) and Nofommeafa glyfira Walfert, 1935 are
new records for the Tutkey. Also, L flaeremant is new
for Western Asia,
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Tabk 1: Lidt and moediby distribation of sooplankondic taza identifie d in Balikligil

Dlowthe (20000

Species Bo Wb Mk grl M  Jme iy  dus Go.  Oc  New Dec
FRootifera
it fabwi (Harming and Mvers | 1928) . . . . ; . + ; .
Aroviiovus Sderatis (Anderson, 185897 - - - - - + . + .
Bracimous ¢ alwifloons (Dallas | 1766) ; ; ; . ) + + + +
Aroviious quoadidentatus (Henmam, 1753) - - - - - + + + +
Clepinaiideilo foefle uls (Bvmerher g, 1938) . . . . + . . + .
Codare Ba wpusvesy (0. F.MBIer 17730 - - +
Dicrepamoiumeus @ g s (Harming, std frers, 19287 - - + + +
Fuy Rbeas dilakaha (Ehrenberg, 18320 - - + + + - -
Fuyflmas yma (Fhadsor, 18867 - - - - + - -
Floscidaria ¥ivgens (Limaes, 1758) + + +
B uptiva ferrmica (Lewander |, 19020 - - +
Fevatelia ¢ ochlecrds (Gose , 1851 - - - - - - +
Tepadolla o uonirata (Bhrenberz, 1834) + + - + - + + + - - - .
Lepoadella filoba (Hmer 1958) + . . . } . } ) + + + +
Lecae g (0. F.hiller 17767 - - - - - - - + - - - -
Lecame (M) buila (losse, 1556) - . . . + . + } . . )
Lo e (W) closterorevea (Scdonar da, 18597 - - - - - - - + + - +
Lo are () P (Stobe s 18967 - - + + + + - + + + +
#or e (M ) tioeremares (Haoer 19387 - - - - - - - R - + +
Neferiinn Wsaloata(Locks | 19180 - - - - - - - - + - -
ity matn sl (K ert, 1935) - + - - - - - + - - - .
Praloding mepalotrocha (Bhrenberg, 1832) - - - + + + + - - - - +
Firloding roseola(Bhraherz, 1857) + . . . + + + + + ) ) .
Flawmatracha petvowyeo (Bhrerberz, 18300 - + - - - - . - .
Reotemia veprtapna ( Ehrenberg, 18320 + + + + + + + + + + + +
Rt wokahoria (Pallas, 1776) - + + + + + + + - - + +
Festudiee Ba pratirg (Henmarm, 1783) + - - + - - - - + -
Fiygra sp. - - - - + + + + . +
Sinmdfe i op. - - . . - R + + R R
Cladocera
Al pechaaguia (Sars, 1862) + + + - - - + - - . + +
Tyocrpts sevdids (Lievin, 1548) - - + + + + + - - - - .
Leydgia ar artfur eve oides (Flecher , 1854 + + + - + + + - - - + +
Copepoda
Frgasiius me hdd (Hordman, 18320 + + + + + - - - + + + +
Bucwlops serradatys (Fischer 18510 + + + + + + + + - - + +
*: Hewrecords
Locone thienemanni: Figre 3 resembles L Juamafa bt
these species cea be distingushed orly by carefully
compating the shape of the head apertore (larger and
shatper atero-lateral projections in L. frieemaren’ and
ratrowet anterior moargin of dorsal plate), the shape of the
wvettral plade (nealy parallel-sided  laterd margine
neatly straight in L. floeremarpn, curved in L framata)
and the foot pseudosegment (mostly projecting in
L fiienemarnn).

This species israre bt has been recorded in severd
localities it tropical and subtropical regions of Africa,
Aumerica, Asia and Australia (Segers, 19937,

In Asia, the pantropical I flveremarrn has so
far been recorded in the northeast region of India
(Bhatma and Sharma 1997, Bharma 2005 and
Souheast Asia (Sanoamuang and Savatenalinton, 1999
gt there is no record of L firememaren ivang West of
the Orental region (Segers, 2007). At jpresent the
Western boundary of its distribition has been expanded
to the Joutheast Anatolia reglon of Turkey, Fig. 3:Lecane thienemared (Hauer, 1938

B33
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Fig 4. Notommata glgfiera Whilfert, 1935, (@ Female and (% Tropt

Notommate ghyfare: VWalfert, 1935 have short toes and
are easily distinmished from that species by the RCO and
the masta (Fig. 4. The asymmetric troplne is robust, rami
with teeth, the left alula iz very large and dagger shaped
(Mogrady af af, 1995, This species i= ewrytop and
commoty (foste and Terlutter, 20015, Thiz species 15 new
for Tutkey.

A1 of the idertified species were recorded for the
firsttime in the lake Lepadella biloba , Mphling bislcata
and Aspelfa Tabri Haming and Wlyvers, 1928 were
recorded for the second time for Twkish fauna
Freviously, L. Biloba and M Bisulcate were found in the
central Anatolia regon by kaya and Altindag (2007, 2008)
and A Jabed was found in the Southeastern Anatolia
regon by Kava & ol 2007y, 5o in the present
study, L. Biloba and M Bisulcata are first records for the
sowtheastern Anatolia regon of Turkey.

The zooplankton commurities of the two sampling
stations of Lake Balikligol were completely similar in
spedes composition g different in densities. During the
study period, Fotifera was the dominant group in species
composition followed by Cladocera and Copepoda
Zooplankton =uccession indicaded large  seasona
var ations. Although, some species were found commomly
throughout the wear, some species were rare. The most
frequently encountered species were Fotaria ngpfinia,
R rotatoria, Lacane hamata from rotifers and Lepdigia
acctthocarcoides,  Alona reckmgula,  Rucydops
sarrulatus, Ergasilus sighold from  dadocerans and
copepods However, Aspalfa labri, Colurala uncinala,
Ruchianiz Ipra, Hexarthra farmica, Ko atalla cochlaais,
Lacaneg Tuna, MpHlima Mosulcata and  Flawrotrocha
petromyzon were only found in one month (Table 1.

554

Cladocerans, represented in small mmbers, were not
found in Auoust, September and October. Furtherm org,
the paradtic copepod Ergasius saboldl (Wordman, 1833
commonly found in the lake was absent in mummer
plankton, whereas Brachionus species were found only in
sunm er angd early aubimn plankton and ocowrred in higher
mumbers. & richer species composition was observed in
summer than in the other seasons Calanoid and
harpacticoid copepods and large-sized cladocerans were
totally absernt.

Seasonal changes of zooplankion abundance
are shown in Fig 5 Total abundance ranged from
0412331 2 ind m~ (Fig 5, exhibiting a major peak in eatly
spring and a miner one in early autumn In terms of
denaty, Rotifera dominated with 3% and were followed
by Copepoda with 33% and Cladocera with 4%,
According to the awerage walues, rotifers generally
domirated in all seasons, whereas copepods were
dominantin only June and January. B delloids, Brachi onus
angd Lecane species of rotifers were the most abundant
species during the sampling period. The totd mamber of
copepods vared betwreen 108 ind. m™ in October and
8128 ind m— inMarch. The highest percentage (73 75%0
occurred in Jarmary 2000 and the lowest (5.44%) in
October. Ergasiles sigholdl and nauplii were the most
aburdart copepods. Although, the highest cladoceran
abundance ocowrred in December with 1307 ind m™,
Cladocera densities in plankton were generally either
rather low or absent in some months Lepdigia
acaithocercoides was the most abundant cladoceran.
The population densities of the bwo =fations were
differert (Fig . Station II had more abundant
zooplankton species than station I, which had a kigh fish
population and was exposed to direct sun.
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Fig. 5: The average values of zooplankton density of
Balikligél

Physical and chemical parameters (e.g., temperature,
dissolved oxygen, electrical conductivity) play an
important role in the occurrence of zooplankton
communities (Herzig, 1987). Especially, the influence of
water temperature on the zooplankton community is a
well-known phenomenon (Haberman, 1998). In Balikligol,
the seasonal variability in total zooplankton abundance is
clearly caused by water temperature and oxygen content.
In the shallow and fast-warming Balikligol, the mtensive
development of zooplankton started m March at a
temperature 18°C, probably because of a combination of
high fecundity of the overwintering population and the
hatching of resting eggs. Following this, there was a
decline m total number, which 1s thought to have been
reinforced by fish predation. The summer plankton were
the most typical in the lake. The high temperature and the
low dissolved oxygen values were unfavourable for the
density of cladocerans and copepods but favourable for
the considerably smaller-sized rotifers, which are tolerant
of low oxygen levels. Rotifers are particularly sensitive to
environmental conditions and respond quickly to
envirommental changes and therefore, have been
considered good indicators of water quality (Gannon and
Stemberger, 1978, Sladecel, 1983; Marneffe et al., 1998).
No ergasiliids were found m this period and the remaining
species except Brachionus species and bdelloids occurred
at low densities. Rotifera were represented mainly by
Brachionus  calyciflorus, Br. gquadridentatus and
bdelloids. According to Sladecek (1983), the genus
Brachionus 15 in the mdex of eutrophic waters and its
abundance is considered as a biological indicator of
eutrophication. So, in the present study the abundance
(83%) of Brachionus species in summer suggests that lake
had reached the eutrophic stage. Besides, in summer the
availability of food is more due to organic matter
production and decomposition (Kudari et al, 2005) and
most rotifers feed predominantly on detritus and bacteria
(Koste, 1978). The above factors may have contributed to
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Fig. 6: Contributions of Statton I and II to total
zooplankton density

the increased number of species present in the summer
months. The highest species number was observed in
August with 20 species, 19 of which were rotifers. After
summer, while the numbers of ergasiliids rapidly increased
in September, Brachionus species decreased and the
lowest oxygen and pH values of the sampling period were
recorded with 2.6 mg I.7" and 5.8, respectively. As a result,
zooplankton abundance composition changed
drastically and naturally not only was total abundance
suddenly decreased but also the diversity was rather low
with six species in October. However, in November,
zooplankton abundance rebounded because of changed
ecological conditions. During early and mid-winter,
crustaceans exhibited a specific succession pattern. The
early winter population started with Adlona rectangula
and Leydigia acanthocercoides and cladocerans built up
a maximum for the first time i December followed by
copepods and rotifers. In the lake during the study period,
cladocerans constituted a small part of zooplankton
composition and abundance. Moreover, in some months,
such as August, September and October no cladocerans
were found. Their scarcity may be a result of predation
pressure and environmental conditions.

As catches of fish in this lake are not permitted for
religious reasons, the numbers of fish have enormously
increased. The large fish population has negative effects
on zooplankton composition and abundance because of
predation pressure (Michaloudi et ad., 1997). Size-selective
feeding by fish as well as a reduction of the fecundity of
Cladocera has led to changes m the species structure of
the crustacean community leading to an increase in the
density and domination of small species. Thus, the effects
of fish pressure and eutrophication on zooplankton are
similar (Karabin et al., 1997). In Balikligol, pressure from
fish has a significant impact on zooplankton especially
crustaceans. The lake is dominated mainly by small sized
species (rotifers, small sized cladocerans and nauplii of
copepods). On the other hand, the severe oxygen deficit

and
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that occurred throughout the sampling period is also one
of the main problems for Balikligol and is the main factor
m fish mortality. In particular, many dead fish were
observed n the late summer and early autumn peried.
Deniz (1967) pointed out that oxygen deficiency was the
main factor in sudden fish mortalities that occurred in
mid-August 1967 and the water of Lake Balikligol has
been highly contaminated with organic pollution for a
long time. Also, Armagan et al. (2008) reported low COD
values of Balikligol Lake in summer period.

Undoubtedly, foods like bread and maize
thrown by visitors to feed the fish, dead fish and fish
metabolism products have been causing organic pollution
for a long time. During the study, high amounts of organic
particles and low oxygen values were observed
particularly from the summer months to mid-autumn
supporting the presence of organic pollution. At the same
time, high temperature was also a main factor in the
oxygen deficit and also in the increasing of assimilation of
organic matter in sedinent. These findings show that
most of the recorded species in Balikligol are specialised
organisms tolerant of low oxygen levels and high
temperatures and hence have survived in spite of
predation pressure.

CONCLUSION

Balikligol Lake can be characterized quite rich as
regard to in zooplankton structure in spite of predation
pressure and negative environmental conditions. Foods
like bread and maize thrown by visitors to feed the fish
and intensive fish metabolism products have been
causing pollution for a long time. Deterioration of water
quality, especially in summer and autumn period has a
negative impact on animal communities. Thus, lake needs
to emergency precautions.
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