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Introduction

Some phytoplanktonic species of micro-algae pro-
duce water blooms in favourable conditions. These mi-
cro-algae reduce water quality by producing toxic sub-
stances. As a result, they cause the death of aquatic
invertebrates and fish and a drop in the energy flow
of aquatic ecosystems. Biotic substances produced by
micro-algae species are also detrimental to human
health, especially in reservoirs that are the source of
drinking water (1).
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Although there have been several Studies of phy-
toplankton in reservoirs in Turkey in recent years (2-
4), there have been comparatively few studies of toxic
algae. In this study, the seasonal variations of toxic
micro-algae, which produce phytoplanktonic blooms in
Suat Uğurlu Reservoir are described.

Materials and Methods 

Suat Uğurlu Reservoir is located in the north-
eastern part of Turkey on Yeşilırmak River (lon.: 36º
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Abstract: The seasonal variations in phytoplankton blooms in Suat Uğurlu Reservoir were studied between July 1992 and De-
cember 1993. In certain months, the species Asterionella formosa  Hassal, Cyclotella planctonica  Brunthaler, Melosira granulata
(Ehr.) Ralfs (Bacillariophyta); Pediastrum simplex Meyen, Pandorina morum  Borry (Chlorophyta)  and Ceratium hirundinella  (O F.
Müller) Schrank (Dinophyta)  produced blooms in the lake.

During the study period, the measured N/P ratio in the water varied from 10.3 mg/lt to 62.5. In accordance with these variations,
P. simplex, P. morum  and C. hirundinella,  which consume high levels of phosphate, produced blooms in summer, whereas the
blooms in winter were produced by A. formosa, C. planctonica  and M. granulata,  which consume more nitrate than phosphate.

Key Words:Phytoplankton, Seasonal Variation, Bloom, Dam Lake.

Suat Uğurlu Baraj Gölü’nde (Samsun - Türkiye) Fitoplankton 
Aşırı Üremelerinin Mevsimsel Değişimi

Özet: Suat Uğurlu Baraj Gölü fitoplankton aşırı üremelerin mevsimsel değişimi Temmuz 1992 - Aralık 1993 tarihleri arasında
incelendi. Asterionella formosa  Hassal, Cyclotella planctonica Brunthaler, Melosira granulata  (Ehr.) Ralfs (Bacillariophyta);
Pediastrum simplex Meyen, Pandorina morum  Borry (Chlorophyta); Ceratium hirundinella  (O.F. Müller) Schrank (Dinophyta)
türleri belirli aylarda aşırı çoğalmalara neden oldu.

Araştırma süresince gölde N/P oranı 10.3-62.5 arasında değişti. Bu oranın değişimine paralel olarak Yaz aylarında fosfatı daha fazla
kullanan P. simplex, P. morum, C. hirundinella;  Kış aylarında ise nitratı daha fazla fosfatı daha az kullanan A. formosa, C.
planctonica  ve M. granulata’ nın aşırı çoğaldığı tespit edildi.

Anahtar Sözcükler: Fitoplankton, Mevsimsel değişim, Aşırı çoğalma, Baraj Gölü.
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40' E, lat.: 41º 10' N). The total area of the reservoir
surface is 9.7 km2 and the avarage depth is 18 m
(max.: 36 m.). The annual averages and 95 % con-
fidence limits of temperature, dissolved oxygen, pH
and hardness of the surface water are 21 (15.4) ±
4.07º (min.: 5, max.: 24), 4.2 (8.4) ± 0.70 mgl-1
(min.: 6.2, max.: 10.4), 1.3 (8.1) ± 0.13 (min.: 7.7,
max.: 9.0) and 4.9 (19.4) ±3.91 mgl-1 CaCO3 (min.:
16.2, max.: 23.2), respectively (5).

Two sampling stations were selected for study the
seasonal variations of phytoplankton blooms in the
reservoir (Figure 1). Samples were collected monthly
from these stations with a 2-litre- capacity Hydro-Bios
water sampler between July 1992 and December
1993. For species identifications and counts, the cells
were stained by adding 2 drops of lugol and trans-
ferred into counting chambers. The microalgal species
were identified and counted with an inverted micro-
scope (6). The remaining parts of the water sample
was filtered through Whatman GF/A glass fibre filter
paper and the residue on the filter paper was used to
identify the micro - algae with the exception of Ba-
cillariophyta. Bacillariophyta  members were identified
on permanent slides prepared according to the method
of Round (7).

Analyses of N and P from the sample of surface
water from Station II were performed by the Local

Central Food Laboratory according to standard meth-
ods (8).

The taxonomic identification of the micro algae was
carried out using the monographs of Cleve-Euler (9)
and Huber - Pestalozzi (10-12). The micro algae were
classified according to the system of Round (1).

Results

During the years 1992 and 1993, six species of al-
gae producing blooms were determined. The species
were Asterionella formosa  Hassal, Cyclotella plancton-
ica  Brunnthaler, Melosira granulata  (Ehrenberg)
Ralfs, Pediastrum simplex  Meyen, Pandorina morum
Borry and Ceratium hirundinella  (O. F. Müller)
Schrank.

The phytoplankton blooms of Suat Uğurlu
Reservoir can be separated into four seasonal groups.
The seasonal varitaions of the phytoplankton blooms
are shown in Figures 2 and 3.

Summer:

July 1992 - August 1992: A. formosa  was the
dominant species at both stations in July. In this
month, the number of A. formosa  comprised 1225
cells m-1 at Station I and 3226 cells ml-1 of Station II.
The quantity of P. simplex  and C. hirundinella in-
creased in August, while A. formosa  decreased. In
August, the number of P. simplex  cells was  2546
ml-1 and the number of C. hirundinella  cells was 851
ml-1 at Station I, while at Station II the numbers were
3423 ml-1 and 2414 cells ml-1, respectively.

June 1993 - August 1993 : A. formosa  was the
dominant species at both stations in June. In July, A.
formosa  and, in August, P. simplex  were found to
be the dominant species. 

Autumn:

September 1992 - November 1992: P. simplex re-
mained the dominant species at both stations in Sep-
tember. In October, P. simplex  was still dominant,
while C. hirundinella  was subdominant, but in No-
vember the subdominant species were M. granulata
at Station I and C. planctonica  at Station II.

September 1993 - November 1993: P. simplex
was also the dominant species during the autumn
months of 1993. In this period, C. hirundinella  and
C. planctonica were the subdominant species.
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Figure 1. Map of Suat Uğurlu Reservoir (      : Sampling station).



95

A. GÖNÜLOL, O. OBALI

Winter:

December 1992 - February 1993: P. simplex  was
found to be dominant and C. planctonica  and M. gra-
nulata  were the subdominant species in December.
While the number of P. simplex cells was 1062 ml-1,
C. planctonica comprised 396 cells ml-1 and M. gra-
nulata 256 cells ml-1 at Station I; at Station II, the
numbers were 128 cells ml-1, 51 cells ml-1 and 25
cells ml-1, respectively. In January, A. formosa  was
the dominant species at both stations. C. planctonica
and  P. morum at Station I and M. granulata  at Sta-
tion II were the subdominant species. P. simplex  and
C. hirundinella  were the dominant species again in
February.

December 1993: P. simplex  and C. planctonica
remained the dominant species.

Spring:

March 1993 - May 1993: M. granulata  was dom-
inant and P. simplex subdominant in March. The num-

ber of P. morum cells was 564 ml-1, M. granulata
204 ml-1 and C. planctonica  104 cells ml-1 at Station
I; at Station II, the numbers were 13 cells ml-1, 326
cells ml-1 and 26 cells ml-1 in April, respectively. P.
morum  was dominant, A. formosa  and C. plancton-
ica  subdominant in May.

The physical and chemical properties of lake water
have been described in a previous paper (6). The sea-
sonal variations in the N/P ratio of the lake water at
Station II are shown in Figure 4. The N/P rate, which
has a significant effect on blooming species in lake
waters, began to increase in May, and reached a peak
of 62.5 in July. The lowest N/P ratio 10.3, in Oc-
tober. This rate was the lowest in the October - May
period.

Discussion

C. planctonica  and M. granulata  showed slight in-
creases in March and April. Although these species are

Figure 2. The seasonal variations of A. formosa, C. planctonica and
M. granulata at the sampling stations.
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Figure 3. The seasonal variations of P. simplex, P. morum  and C.
hirundinella  at the sampling stations.
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known to be characteristic of oligotrophic lakes, they
have also been found in eutrophic lakes (13). A. for-
mosa  was detected practically throughout the re-
search period and was the dominant organism in
January, June and July. It has been reported that A.
formosa  requires a high level of silica and is quite a
tolerant species (4). A. formosa , which is dominant in
certain months in Suat Uğurlu Reservoir, has been
found to be the characteristic species of mesotrophic
European lakes (1, 14). 

P. simplex was dominant during the August - Sep-
tember period and subdominant in the other months.
Pediastrum  species are also characteristic of mes-
otrophic lakes (14). P. morum  was the dominant
species during the spring months. This species also

produces blooms in the mesotrophic Kurtboğazı Res-
ervoir (2) and the eutrophic Bafra Fish Lakes (15).

C. hirundinella  was detected throughout the study
period, reaching a peak in the late summer and au-
tumn months. This species usually prefers eutrophic
lakes, but it was reported that this species can also
occur in mesotrophic lakes too (13, 14).

Round (1) reported that nitrate and/or phosphate
limit the growth of algae and that the rate of N/P is
important with regard to variation in diatom composi-
tion. The rate of N/P is approximately 16/1 for algae
(16). Suat Uğurlu reservoir the rate of N/P varied
from 10.3 to 62.5 The reason for this higher rate
may be the location of the research area between the
urban areas of Çarşamba and Ayvacık and the ex-
cessive use of fertilizer in the surrounding agricultural
area.

In oligotrophic lakes, phosphate is exhausted first
while nitrate remains in large quantities. In eutrophic
lakes, which contain more phosphate than nitrate, the
opposite is true. During the growth season of algae,
nitrate may become completely exhausted while only
some of the phosphate is used. The N/P ratio in the
surface water column during this period is an indicator
of nutrient levels (16). In Suat Uğurlu Reservoir, in
accordance with the variations in the N/P ratio, P.
simplex, P. morum  and C. hirundinella,  which con-
sume high levels of phosphate, produced blooms in
summer, whereas the blooms in winter were produced
by A. formosa, C. planctonica  and M. granulata,
which consume more nitrate than phosphate.

Figure 4. The seasonal variations of teh N/P ratio of the surface
water at Station II.
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