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Abstract: Quantitative and qualitative examinations of zooplankton in Aslantag Dam Lake were studied
between April 2001 and March 2002. It was established that total zooplankton in the reservoir
is being represented with 18 species belonging to Cladocera and Copepoda. Number of the
species belonging to cladocer and copepod are 14 and 4, respectively. Contrary to the number
of species, abundance was found to be in favor of copepods (65.99% of total zooplankton). Re-
maining one third of total zooplankton (34.01%) was cladocerans. The most abundant species
were determined as Bosmina longirostris among cladocerans and Thermocyclops vermifer per-
sicus (Lindberg, 1936) among copepods. Monthly depth of light penetration zone (photic
zone) was calculated using Secchi disk readings. It was observed that the copepods were more
abundant than the cladocerans in the light penetration zone (photic zone). Beyond the light pe-
netration zone the situation was reversed and the cladocerans were found to be more abundant
than the copepods. Chlorophyll-a level was also examined in the lake. Since this study is the
very first study carried out on the zooplankton of Aslantas Dam Lake, all of the species ob-
served are the first reports for Aslantag Dam Lake.
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Introduction

Zooplanktons occupy a very important place in
water ecosystems including lakes. They are the
first element of heterotrophic food chain where
the energy produced by autotrophic organisms,
phytoplankton, is converted to heterotrophic ener-
gy and made available for the organisms higher in
the pyramid of food chain. They are the main
source of the food for invertebrates, fish, and
even, birds. Therefore zooplankton provides one
of the most important nutrient sources in the ener-
gy conversion chain following the phytoplankton.
Consequently zooplankton is also very important
for fish production and fishing activities in aquatic
environments.

Aslantas Dam Lake is a reservoir which is one
of the important freshwater resources in South-
western Mediterranean region of Turkey. Forty-
five km away from the Mediterranean Sea the
reservoir was built on the River Ceyhan in 1985
for the purpose of flood control, irrigation and
energy production. It covers almost 6050 ha area
and the largest width of the lake measures ap-
proximately 6 km while the longest length is 16
km. Maximum depth of the reservoir is 51 m. It is
situated at an altitude of 146 m (DSI, 1966).

Although Aslantas Dam Lake was built for ir-
rigational purposes, fishing has eventually become
an important commercial activity for the local
people. Cyprinus carpio, Silurus glanis, Capoeta
sp., Barbus sp., Leiciscus cephalus and Alburnus
orontis are some of the commercial fish species
caught in the lake (DSI, 2000).
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Figure 1. Sampling stations in Aslantag Dam Lake
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Material and Methods

In order to carry out this research 5 sampling
stations (Fig. 1) were established in the reservoir.
Variations at the quantity and quality of zoop-
lankton as well as physical and chemical parame-
ters (water values) were observed for a year from
March 2001 to April 2002. The samples were tak-
en in monthly intervals except December. Ob-
servations were carried out by sampling the water
at varios depths up to 50 m. The depths used for
sampling were 0 m (surface), 1.0 m, 2.5 m, 5.0 m,
7.5 m, 10.0 m, 20.0 m, 30.0 m,40.0 m and 50.0 m.
Samples were collected and stored in 1.7 liter
Nansen bottles for the analysis of the level of
chlorophyll-a and chlorophyll-a was analysed
according to reference APHA (1995). Readings
such as water temperature, dissolved oxygen (DO)
(YSI 52 model oxygen meter) and pH were taken
on the spot using a digital reading device (Orion
420 A model pH meter).

Photic zone (the level of light penetration) was
determined by observing visibility depth of Secchi
disk sunk in the water. Then, observed depth was
multiplied by 2.7 (Cole, 1983 and Moss, 1988).

Zooplankton sampling was realized using two
types of plankton nets with 60 um mesh size in
accordance with water sampling. The first one of
the nets was a horizontal plankton net with a di-
ameter of 30 cm and a length of 1 m. The second
one was a standard trademark, Hidrobios, plank-
ton net. The zooplankton collected in the nets was
diluted in 5 It distilled water and fixed in 4% for-
maldehyde prior to qualitative and quantitative
investigations. Species identification was realized
according to references Edmondson
(1959), Dussart (1969), Kiefer and Fryer (1978)
and Tsalolikhin (1995).

Results and Discussion

Monthly observations of physical and chemical
properties of water (Fig. 2.) have revealed various
peaks for different parameters. Water temperature
ranged from 11.04°C to 30.92°C at the surface and
from 11.97°C to 24.26°C below the surface. Both
surface and subsurface temperature reached to its
maximum in August and to its minimum in Janu-

ary.
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Monthly Variations at the Physical and Chemical Properties of Water
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Figure 2. Monthly variations at the properties of water.

287



Journal of FisheriesSciences.com

Other parameters have not shown similar
peaks. For example, the level of dissolved oxygen
(DO) has shown a deviation in a rather close
range between 7.37 and 9.48 mg/L, and was at
minimum in January. However, the maximum
values of DO were obtained in February at the
surface and in September below the surface. A
slightly alkaline nature has been determined
through pH readings. The maximum value of pH
was 8.97 in November. It was almost neutral
(7.68) in August.

The level of chlorophyll-a was the only
highly variable parameter. It has fluctuated be-
tween 9.81 mg/m* and 47.37 mg/m* below the
surface and, at the surface, it has shown even
greater variation between 7.26 mg/m* and 121.79
mg/m>. This high variation might well be the indi-
cation of phytoplankton blooms at certain time of
the year. The occurrence of greater variation at the
surface can be attributed to the ability of phytop-
lankton to use the light to synthesize the organic
matter. There were two peaks throughout the year,
one in February (121.76 mg/m®) and one in June
(110.51 mg/m?®). Winter peak in February could be
the result of the start of temperature increase in
the water and summer peak (June) might be the
result of decrease in the number of total zoop-
lankton feeding on the phytoplankton.

Examinations of depth dependent variations
(Fig.3) have shown that all of the parameters ob-
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tained their maximum values at first 10 m. Only
chlorophyll-a has shown a fluctuating pattern. All
the other parameters such as temperature, DO and
pH, revealed a gradual decrease by increasing
depth. DO was at its maximum (8.58 mg/L) at the
surface and gradually decreased to the lowest val-
ue (6.01 mg/L) at 32 m. A similar decreasing pat-
tern was also observed for water temperature. The
temperature started around 22.40°C at the surface
and reached to its minimum value (12.10°C) at 35
m. Although the deviation of pH was rather nar-
row, slight alkalinity (pH 8.07) at 5.0 m decreased
to almost neutral water (pH 7.59) at 50.0 m.

Unlike the other parameters, the level of chlo-
rophyll-a has not shown a pattern of gradual in-
crease or decrease but a fluctuation. Nevertheless,
it was still at its maximum at first 10 m. The max-
imum value (34.51 mg/m’) was reached at 7.5 m
and a gradual decreased to a very low level (2.22
mg/m’) was followed until 32 m. There was a
rather high increase from 32 m to 40 m and the
level of chlorophyll-a became 15.73 mg/m’. Con-
sequently the level was declined to its lowest
again at 50 m. High level of chlorophyll-a at first
10 m could be associated with the level of light
penetration. The depth of photic zone (Fig. 4.)
was determined through Secchi disk readings. The
depth of photic zone in Aslantas dam lake did not
exceed 10.35 m obtained in August. The mini-
mum light penetration (6.08 m) resulted in May.
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Figure 3. Depth dependent variations at water quality parameters
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Figure 4. Photic zone in Aslantas Dam lake.

Systematics of the zooplankton in Aslantas
Dam Lake

Qualitative analysis of zooplankton taken from
the lake exposed the presence of 18 species, of
which 4 belong to the superorder Copepoda and
14 belong to the order Cladocera of the classis
Crustacea (Table 1). Fourteen cladoceran species
were systematically grouped in 7 families con-
sisting 12 genera according to Dodson and Frey
(1991). Copepods (4 species) were classified
(Williamson, 1991) and grouped in 2 families
consisting 4 genus.

Monthly distribution of cladocerans and Cope-
poda

Investigation of monthly zooplankton occur-
rence has revealed (a) their periodic preferences,
i.e., year-around presence, seasonal presence and
short-term presence, and (b) their habitat prefe-
rences such as surface dwelling, subsurface dwel-
ling and both surface and subsurface dwelling
(Table 2).

Copepods, except Acanthodiaptomus denticor-
nis, were found to be present both at the surface
and below the surface. 4. denticornis was the only
copepod species which was seasonally present in
the lake from September to January. Besides, this
species inhabited subsurface, hence, A. denticor-
nis was not presence at the surface. On the other
hand Thermocyclops vermifer persicus was not
present at the lake for three months from February
to April. T.vermifer persicus, when present,
showed no habitat preferences and observed both
at surface and below the surface. Cyclops vicinus

and Acanthocyclops robustus as well as naupli of
copepods have shown a year around presence at
all water columns investigated.

Cladocerans such as Bosmina longirostris,
Daphnia galeata, Diaphanosoma birgei and Lep-
todora kindti were commonly present in the water
throughout the year whereas Leydigia leydigi was
only encountered in May and August. Dispara-
lona rostrata, Alona rectangula and Scapholebe-
ris kingi inhabited mainly the surface water while
Macrothrix laticornis was only found at surface.
In contrast Ceriodaphnia pulchella and Daphnia
sp. were mainly present below the surface.

Total zooplankton collected year-around was
463717 ind/m’. Although 14 out of 18 zoplankton
species belonged to the cladocera, the taxon con-
tributed for only one third (34.01%) of the total
quantity (Fig.5). The contribution was 157712
ind/m’. Remaining 2/3 was composed of 4 species
of the copepoda and their naupli (306005 ind/m”).
An abundance ration of 1:2 seemed to be pre-
served at the samples from the surface and subsur-
face. It was observed that 22.42% of the zoop-
lankton inhabited the surface. The number of
copepods (14.74%) was almost twice as much as
the number of cladocerans at the surface (7.68%).
The zooplankton was mainly encountered below
the surface. The amount collected below the sur-
face was 76.58% of the total. However, the pat-
tern of abundace ratio was the same (1:2). The
abundace of cladocerans (26.33%) was almost the
half of that of the copepods (51.25%) dwelling
below the surface.
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Table 1. Systematics of Cladocera and Copepoda species encountered in Aslantas Dam Lake.

Phylum :Arthropoda

Subphylum :Crustacea

Classis :Branchiopoda

Order :Cladocera

Suborder :Eucladocera

Family :Bosminidae Bosmina longirostris (O.F. Miiller, 1785)
Alona rectangula Sars, 1862
Chydorus sphaericus (O. F. Miiller, 1776)
Disparalona rostrata (Koch, 1841)

Family : Chydoridae Leydigia leydigi (Schoedler, 1863)
Daphnia galeata Sars, 1864
Daphnia longispina O. F. Miiller, 1785
Scapholeberis kingi, Sars 1903

Family :Macrothricidae Macrothrix laticornis (Fisher, 1848)

Family :Moinidae Moina micrura Kurtz, 1874

Family :Sididae Diaphanosoma birgei Korinek, 1981

Suborder :Haplopoda

Family :Leptodoridae Leptodora kindti (Focke, 1844)

Phylum :Arthropoda

Subphylum : Crustacea

Classis : Maxillopoda

Subclassis :Copepoda

Order :Calanoidea

Family :Diaptomidae Acanthodiaptomus denticornis (Werzesski, 1887)

Order :Cyclopoidea
Acanthocyclops robustus (Sars, 1863)

Family :Cyclopidae Cyclops vicinus Uljanin, 1875

Thermocyclops vermifer persicus (Lindberg, 1936)
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Table 2. Monthly occurence of zooplankton in Aslantas Dam Lake

Bozkurt et al., 3(4): 285-297 (2009)

Months
CLADOCERA Apr |May | Jun | Jul | Aug | Sep [ Oct | Nov | Jan | Feb | Mar
Disparalona rostrata + -+ |+ -+ |- -+ -+ - [+ -+ -+
Alona rectangula S R E R e e e e e A L i
Bosmina longirostris Gl B T N R S I E N R R B B
Daphnia galeata T B T IR I EL N EEL N L 1
D. cucullata I I R 2 A O VIR IS DA N I
D. longispina RN L D B N N N FEE N R N
Diaphanosoma birgei S B R R B T PRl ) e 3
Macrothrix laticornis + -+ - |+ - o+ - - - - o+ - + -
Leptodora kindti + Fl+ x|+ + * |+ - |+ A A ETE N R L DR
Moina micrura - -]- -] + x|+ x|+ SEE 3 U U DU P
Ceriodaphnia pulchella I T T T I o I (TR O (PR I
Chydorus sphaericus B . S U U IR (PR I
Leydigia leydigi S I [T I R P I .
Scapholeberis kingi sl Rl N B e Bl Bl CE R
COPEPODA
Cyclops vicinus + + *[|4+ * |+ + x| - + * |+ - k|4 +
Acanthocyclops robustus |+ + |- - |+ + x|+ + + + - +
T. vermifer persicus S R Bl B + * |+ + + + S
Acanthodiaptomus denti-
cornis SR VR I IR INERR NN N I I N DU N N R
Naupli T e P o R R Rl FE N EENE N EE

+ : Present at surface

* : Present below the surface

Total Copepoda
65,99%
306005 ind/m3

Contribution of Cladocera and Copepoda in Total
Zooplankton

Total Cladocera
34,01%
157712 ind/m3

B Cladocera at surface (7.68%)

B Cladocera at subsurface (26.33%)

OCopepoda at surface (14.74%)

OCopepoda at subsurface (51.25%)

Figure 5. Contribution of the cladocerans and the copepods to the total.

-1 Absent (Species is not encountered)
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Curve obtained by the investigation of monthly
zooplankton occurrence is mainly affected by the
presence of the copepods (Fig.6). The abundance
of the copepods has shown an obvious tendency to
increase starting from July. This sudden increase
continued for three months and reached to a peak
of 24.78% in September. Although the amount of
copepods, hence total zooplankton, present in the
water was still relatively high (24.12%) until Oc-
tober, a downward movement has already been
started and continued until January where it was
almost stabilized. The abundance of cladocerans,
on the other hand, did not change highly through-
out the year. However, Fig.6 indicates that the
presence of the cladocerans was suppressed by the
presence of copepods and the amount of cladoce-
rans showed a tendency to increase while the
number of copepods was decreasing.

Phytoplankton is the primary source of
food for zooplankton and the level of chlorophyll-
a is closely related with the abundance of phy-

Bozkurt et al., 3(4): 285-297 (2009)

toplankton in the freshwater ecosystems. Our in-
vestigation has shown that there was an opposite
relation between the abundance of zooplankton
and the level of chlorophyll-a in Aslantas Dam
Lake (Fig. 7). The level of chlorophyll-a has
shown two peaks during the period of study car-
ried out in the lake. First peak, phytoplankton
bloom, was reached in June and followed with a
sudden decrease to the lowest levels of chloro-
phyll-a. This sudden decrease and stabilization at
the lowest levels corresponded to the period of
increase in zooplankton quantity, which suggest a
feeding suppression on the phytoplankton. Con-
troversially, the level of chlorophyll-a reached the
second peak following zooplankton depletion in
the water in January. Chlorophyll-a was at a mid-
dle level during April and May, 2001 and in
March 2002. Despite the presence of relatively
less zooplankton at that time low chlorophyll-a
level might be a seasonal stability caused by low
light penetration in the water due to turbidity re-
sulting from seasonal rainfall.

—O— Total Zooplankton (%) —O— Cladocera

30,00

—aA— Copepoda

24,78
25,00 -

20,00 -
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Figure 6. Monthly occurrence of zooplankton
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Figure 7. Relationship between zooplankton and Chlorophyll-a
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Vertical distribution of cladocerans and
copepods

Most of the zooplankton (76.58%) was col-
lected below the surface in Aslantas Dam Lake.
Average number of subsurface dwelling cladoce-
rans was found to be 122093 individual per m’.
The number for copepods was 237640 ind/m’.
The most abundant cladoceran species was Bos-
mina longirostris accounting 51.13% of the cla-
docerans below the surface (Fig.8). It was fol-
lowed by Diaphanosoma birgei (29.45%) and
Moina micrura (7.93%). The contribution of re-
maining 11 species to the number of cladocerans
below the surface was only 17.49%.

Copepod below the surface was mainly
represented with the naupli (69.30%). Acantho-
diaptomus denticornis was encountered for a few
months and reflected a neglectible number. The
most abundant species of Copepoda was Thermo-
cyclops vermifer persicus and represented 28.06%
of the copepods collected below the surface

(Fig.8).

Bozkurt et al., 3(4): 285-297 (2009)

Examination of depth dependent abundance
has shown that the number of cladocerans reached
the highest level at 2.5 m and started to decline
gradually as the depth of the water increased. The
number of copepods was the highest at around 7.5
m. Because the number of copepods outnumbered
that of the cladocerans’ general tendency of zoop-
lankton distribution was determined by the cope-
pods. Therefore the plot of total zooplankton re-
sembled highly the plot obtained by copepod data.
Similar pattern of increase at first 10 m and gra-
dual decrease thereafter was also recognized for
chlorophyll-a. Both the number of zooplankton
and the level of chlorophyll-a reached lowest val-
ues at 30-35 meters. Following these values there
was a small increase in the number of zooplankton
before another decline. In contrary, increase in the
level of chlorophyll-a was notably clear before the
second decline. Pattern similarity between zoop-
lankton and chlorophyll-a should be an indication
of the relation between them.
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Figure 8. Subsurface distribution of zooplankton
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Figure 9. Depth dependent distribution of zooplankton and chlorophyll-a
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Cumulative depth dependent zooplankton dis-
tribution has shown that almost 70% of total zoop-
lankton consisted of Cladocera and Copepoda was
found to be occupying the first 10 m of the water
column (Fig.10). This can be related with the ex-
tend of photic zone (Fig. 4) where the phytoplank-
ton utilizes the energy from the light in order to
catalyze organic matter production, which is con-
sequently used by zooplankton for feeding.

Zooplankton fauna of Aslantag Dam Lake is
represented with 14 species of Cladocera and 4
species of Copepoda. Although the cladocerans
were represented with more species than the
copepods the rate of copepods (65.99%) were
found to be more than the rate of cladocerans
(34.01%) in the lake. A similar distribution pat-
tern was observed in Kus Lake (Ustaoglu and
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Balik, 1990) and Seyhan Dam Lake (Bozkurt and
Goksu,1997).

Bosmina longirostris, Daphnia galeata, Dia-
phanosoma birgei, Leptodora kindti and Cyclops
vicinus were encountered throughout the year in
Aslantas Dam Lake. Year-around presence of
these species were also reported in different water
resources in Turkey. B. longirostris showed year-
around presence in the Lake Marmara (Ustaoglu,
1993) and Seyhan Dam Lake (Bozkurt and
Goksu,1997). C. vicinus was observed year-
around in the Lake Marmara (Ustaoglu, 1993) as
well as Kunduzlar and Catoren Dam Lake (Altin-
dag and Ozkurt, 1998). Although C. vicinus was
found to be present throughout the year in Ka-
ragol, B. longirostris was encountered most of the
year (Ustaoglu, 1986). However, Ustaoglu and
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Akytirek (1994) reported short term (one month
only) presence of B. longirostris in the Lake
Aksehir.

Edmonson (1959) claims that Moina spp.
commonly occupies muddy and cloudy waters.
Additionally, some members of the species are
known to be present in the lakes with saline prop-
erties. Our observations indicate that clear but
slightly alkaline waters, just as Aslantags Dam
Lake, can also be suitable habitats for Moina spp.
In contrast, Daphnia spp. favors the habitants of
steady clear waters and vegetation areas of tempe-
rate lakes and reservoirs. Hence, the occurrence of
Daphnia in the study area is an expected observa-
tion in spite of the lack of vegetation in Aslantag
Dam Lake.

Species such as Moina micrura, Bosmina lon-
girostris, Ceriodaphnia sp. and Diaphanosoma sp.
are reported to be widespread (Mathev, 1979) in
the water ecosystems. Therefore the presence of
these species in Aslantas Dam Lake suggests a
relation with their ecological preferences.

Researches on the vertical distribution of zoop-
lankton indicates that only a few species of cope-
pods and cladocerans move to the surface and stay
there during the day- time (Wetzel, 1983 and
Horn and Goldman, 1994). General tendency is to
move towards the surface during the night and to
commence backward vertical movement while the
sun is rising. Our findings are in accordance with
this type of taxis. The highest number of cladoce-
rans were collected from 2.5 m. Copepods were
found to be very few at the surface and close
proximities while they were highly abundant at
5.0 mand 7.5 m.

The amount of crustacean zooplankton is re-
ported to be relatively low up to 4 m. Although
Daphnia longispina shows a distribution up to 50
m, this species is densely observed around 13 m.
D. cucullata is abundant up to 10 m and its abun-
dance reduces gradually at the depths below 10 m.
Bosmina longirostris lives close to surface al-
though the density is high at around 15 m. In con-
trast, Leptodora kindti inhabits close proximities
to the surface (Welch, 1935; Pennak, 1978;
Ustaoglu, 1982; Horppila, 1997 and Ventrale et
al., 1997). Similar results were obtained from the
research undertaken in Aslantas Dam Lake. There
was no encounter of Daphnids up to 2.5 m. How-
ever, Daphnia longispina, D. cucullata, D. ga-
leata and Leptodora kindti were abundant at 10.
m, 7.5. m, 15. m and 5. m, respectively. We found
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that only Bosmina longirostris was present from
surface to 40 m and revealed the highest number
of individual at 2.5 m. Occurrence behavior of the
copepods was also in line with the references.
They were very low in number near the surface
and obtained their maximum around 5 m.

Kolisko (1974) reports that zooplankton is
found abundant at the photic zone where the food
is plentiful. It is also claimed that the naupli lives
more close to surface than the mature individuals.
The cladocerans, like-wise, are abundantly present
in photic zone due to the availability of the food.
The accumulation of 57.38 % of the copepods and
55.78 % of the cladocerans in photic zone confirm
these results.

It is obvious that there is a close relation be-
tween the amount of zooplankton and phytop-
lankton as far as food demand and supply are con-
cerned. The amount of the phytoplankton in-
creases when there is no or little feeding pressure
forced by zooplankton. On the other hand availa-
bility of plentiful food triggers the growth of
zooplankton. Consequently, increase in the num-
ber of zooplankton suppresses the growth of phy-
toplankton (Kolisko, 1974; Cirik and Cirik, 1991;
Wu and Culver, 1991; Horn and Goldman, 1994
and Noges, 1997).

Conclusion

The results of the chlorophyll-a analyses con-
firm this relation in Aslantas Dam Lake. We have
observed that there was an obvious increase in the
level of chlorophyll-a in June, when the number
of zooplankton started to increase. As the number
of zooplankton increasing the level of chloro-
phyll- @ was declining in the lake. Following the
lowest level of zooplankton in January, the num-
ber of phytoplankton, deducted from chlorophyll-
a, climbed to the highest level in February.
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