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STUDIES ON PHYTOPIANKTON IN SOME
POLLUTED AREAS OF LAKE MANZALAH

EZZAT A. IBRAHIM
National Institute of Oceanography and Fisheries.

ABSTRACT

standing crop and species composition of the phytoplankton
were 7nvestigated in some polluted and non-polluted areas of
Lake Manzalah. The samples were collected from eight
stations for a period of one year (Summer, 1985-Spring,
1987). About 170 taxa were recorded and distributed in the
following taxonomic groups: Bacillariophyceae, 83;
Chlorophyceae, 28; Euglenophyceae, 10; Dinophyceae, 8;
Crytophyceae, 1.

Two distinct peaks were noted, the major one in winter
and the second minor in spring. The species composition
during the annua! peaks changed from site to site and from
season to season. The most important species responsible for
the annual peaks were: Cyclotella meneghiniana, Nitzchia
closterium, Skeletonem: costatum, Ankistrodesmus falcatus,
Spirulina platensis, Anabena variabilis, Oscillatoria
limnetica and_Merismopedia punctata,

INTRODUCTION

The present study is a part of Wastewater Reuse Project;
Co-operative Marine Technology Program for the Middle East.
The first stage of this project commenced in autumn, 19H6
with the object of investigating the impact of wastewater

especially sewage on water quality and biological characters
of the Lake Manzalah.

. Lake Manzalah is the largest and nost economically
important of Egypt’s coastal lakes. Its area is about
904,785 Km2 as measured by landsat imagery in 1981. The lake
is very shallow, brackish and highly productive.
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Fig. (1)
Map of Lake Manzalah,
(each number indicates a sample station).




RESULTS

Since there are ecological differences between the
sampling stations, <chiefly with regard to salinity, amount
of nutrients and quality of waters, the phytoplankton
communities showed marked variation and hence are discussed
separately.

During this study, phytoplankton communities are
represented by six algal classes, namely: Bacillariphyceae,
Cyanophyceae, Chlorophyceae, Euglenophyceae, Dinophyceae and
Cryptophyceae. The seasonal fluctuation of these classes and
their constituent species at the selected stations are
represented as follows:

Bahr El-Bakar Drain (Station 1)

This drain represents the major source of wastewater into
the lake (sewage, industrial and agricultural wastes). Its
salinity ranged from 0.709%0 in autumn to 1.55%0 in spring.

The results presented in Table 1 and Fig. 2 show that
four algal groups were recorded in this drain, namely
Bacillariophyceae, Chlorophyccae, Cyanophyceae and
Euglenophyceae. The phytoplankton showed two peaks in spring
and autumn with 419 and 415.7 x 106 units/m3.

Bacillariphyceae were always found te be the dominant
group constituting from 38.3 to 85.4% of the tutal

phytoplankton crop. "wheiv maximanr production (258 x 196
units/m3) was foundd in spring acd thoe minimun  (LL6.4 » 1056
units/m3) . The leading specics oo Bacillariales w re

Cyclotella meneghiniana and Nitzschia closterium.

Chlorophyceae constituted from 9.9 to 39.5% of the total
phytoplankton. They reached to the maximum (average 133.2 x
106 cells/ m3) in summer while their minimum (41.2 x 106
units/m3) occurred in autumn. The green algae were
represented mainly by Actinastrum hantzschii, Pandorina
morum, Ankistrodesmus falcatus and Ceolatrum microporum.

Cyanophyceae showed a very irregular production and
constituting from 2.2 to 41% of the total alga; cells. Their
maximum stock (average 170.5 x 106 units/m3) occurred in
autumn while the minimum (average 6.48 x 106 cells/m3) was
recorded in winter. They were dominated by Spirulina
platensis,” Merismopedia punctata and Oscillatoria limnitica.

Euglenophyceae never exceeded 3.7% of the total algal
cells and represented by two genera, namely: Phacus and
Fuglena.Their wmaximum (average 15 x 106 units/m3) was
observed in summer and the minimum (0.6 x 106 units/m3)
occurred in autumn. The leading species among Euglenophyceae
were Phacus caudata, Phacus triqueter and Euglina viridis.

*



Table !. Seasonal fluctuation of phytoplankton crop at the selected samplling

stations.

(No. of Units X 106/-3)

Algal GClasses 1 2
Baciilariophyceae 156 601.2
. Chlorophyceae 133.2  322.6
¢  Cyanophycese 102.8 525.8
g Euglenophyceae 15 13.8
w  Dinophyceas -—- T
Total 407 1463.4
Baclllariophyceas 203.4 86.2
¢ Chlorophycens 41.2 28. ¢4
5 Cyanophyceas 170.6 64.9
3 Euglenophyceae 0.6 2.4
Dinophyceaa , --- -~
Total! 415.7 181.9
Baclliarlophyceao 30 148
Chlorophyteau 6 1764
H Cyanophycens 5 87.3
P Eug Llonophycease 2 -
r Dlnophycene oo rem—
Ctyptophycean - —--
" Total 43 2009.3
Baclllarlophycone 358 704
b Chlorophyteao 50 9%
£ Gyanophyceno 9 4
5 Fuglenophycens 2 4
i Dinophyceae .- -—
Total 419 809
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Fig. (2)
Seasonal variation of phytoplankton crop
at the selected sites of Lake Manzalah.



Mixing Zone of Bahr El-Bakar (Station 2)

This station lies directly under the influence of sewage,
industrial and agricultural wastes discharge from Bahr
El-Bakar Drain. 1Its salinity ranged from 1.2 in autumn to
1.5%0 in spring.

As the preceding station, the phytoplankton communities
were represented by Bacillariophyceae, Chlorophyceae,
Cyanophyceae and Euglenophyceae. Two peaks of phytoplankton
were observed in winter and summer. The maximum
phytoplankton crop (average 2009 X 10~ units/m3) was
recorded in winter while the minimum (average 181 x 106
units/m3)occurred in autumn,

Members of Bacillariophyceae were always found to be -the
dominant group, except in winter when the green algae were
dominant. Bacillariales were represented mainly be
Cyclotella meneghiniana, Nitzschia closterium and Melosira
granulata.

Chlorophyceae constituted from 11.,% to 87.8% of the total
algal cells. Their maximum stock (average 1764 x 106
units/m3) was found in winter and the minimum (28 x 106
units/m3) was recorded in autumn. The leading species of
green algae were: Pandorina morum, Pediastrum clathratum and
Ankistrodesmus falcatus.

Cyanophyceae constituted from 0.5 to 35% of the total
ph{toplankton cells. Their maximum stock (average 525 x 106
units/m3) was observed in summer and the minimum (4 x 106
units/m3) occurred in spring. The blue green predominated by
Spirulina platensis, Her?smopedia punctata, chroococcus
limneticus and Oscillatoria limnetica.

Euglenophyceae were well represented in summer, autumn
and spring, while they were completely absent in winter.
Their maximum production (13.8 x 106 unth/m3) was observed
in summer. The 1leading species were Phacus triqueter and
Euglena viridis. T - . )

Hadous Drain (Station 3)

This drain is the major source of agricultural wastes
into the lake, constituting 49% of the total infollwin
water. Its salinity ranged from 0.618 in autumn to 3.05%0 in
winter. Two peaks of phytoplankton were observed in summer
and in spring with 276.5 and 1099 x 106 units/m3.

Bacillariophyceae were always dominant, constituting from
56.9 to 93.1% of the total phytoplankton crop. Their maximum
crop (822 x 106 units/m3) was found in sprgng, while their
minimum (34 X 106 units/m3) occurred in autumn.
Bacillariales redominated by Nitzschia closterium,
Cyclotella meneghiniana and Melosera granulata.
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Chlorophyceae constituted from 4.8 to 23.7% of the total
algal cells. They reached to thelr maximum (260 x 106
units/m3) in spring and the minimum (12 x 106 units/m3) in
autumn. The leading species of green algae were_Pediastrum
calthratum and Ankistrodesmus falcatus.

Cyanophyceae formed from 0.5 to 22.7% of the total
ph{toplankton production. Their maximum crop (13.6 x 106
units/m3) was recorded in autumn and the minimum (2.06 x 106
units/m3) occurred in winter. The blue green predominated by
Spirulina platensis, Merismopedia punctata, Oscillatoria
limentica and Anabaenopsis circularis. .

Euglenophyceae were represented only by Euglen acus and
Fuglena viridis.

Mixing Zone Of Hadous Drain (Station 4)

This station 1lies directly under the influence of
agricultural wastes discharge from Hadous Drain. The
salinity of this area ranged from 0.7 in autumn to 3.05%0 in
winter.  Two peaks of phytoplankton were observed in winter
(814 x 106 units/m3) and in spring (average 350 x 106
units/m3). Here again, the ph¥top1ankton communities were
" represented by Bacillariophyceae, Chlorophyceae,
Cyanophyceae and Euglenophyceae.

Bacillariales were always the dominant group,
‘constituting from 49.1 to 62.2% of the total phytoplankton
crop. Their maximum crop (average 432 x 106 units/m3) was

observed in winter and the minimum (52.4 x 106 units/m3)
occurred in autumn, They dominated by Cyclotella
meneghiniana and Melosira granulata.

Chlorophyceae formed from 15.9 to 49.1% of the toutal
phytoplankton. Their maximum crop (360 x 106 units/m3) was
found winter and the minimum (18.8 x 106 units/m3) occurred
in autumn. The leading species of green algae were
Ankistrodesmus falcatus and Pediastrum clathratum.

Cyanophyceae were absent in spring while their maximum
crog (22.8 x 106 units/m3) was recorded in autumn. The

nant blue greens were Merismopedia punctata and
Comphospharia aponiana.

Euglenophyceae were absent in winter and their maximum
production (7.1 x 106 units/m3)_occurred in summer. Euglena
acus was always the leading species among this class.

Contrel El-Genki (station 5)

This site 1lies outside the polluted area,. It is
therefore, the least polluted or even clean as compared with
the above mentioned sites. Its salinity ranged from 1.24%o
in autumn to 7%0 in summer,



Two peaks of phytoplankton were found in winter (average
8281 x 106 units/m3) and in spring (average 5476 x 106/m3).
The phytoplankton communities were represented by six
classes namely, Bacillariophyceae, Chlorophyceae,
Cyanphyceae, Euglenophyceae, Dinophyceaa and Crytophyceae.

Bacillariales were always well represented constituting
from 56.8 to 92.3% of the total phytoplankton crop. Their
maximum crop (6170 x 106 units/m3) was observed in winter
and the minimum (86.2 x 106 units/m3) occurred in summer.
Cyclotella mencghiniana and Nitzschia closterium were the
dominant species among Bacillariales.

Chlorophyceae constituted from 6.9 to 20.9% of the total
phytoplankton population. They reached to the maximum crop
(1730 x 106 units/m3) in winter while the minimum (14 x 106

units/m3) occurred in summer. The leading species of green
algae were Scencdesmus quadricauda and Ankistrodesmus
falcatus.

Cyanophyceae were always present but often in a small
number and constituted a small percentage of the total
phytoplankton (0.2 to 33.6%). Their maximum crop (301 x 106
units/m3) was recorded in winter and the minimum (51.7 x 106
units/m3). The blue greens dominated by Oscillatoria
limentica and Anabaena variabilis.

Euglencphyceae were absent in summer while their maximum
crop (30 x 106 wunits/m3) was observed in winter. Euglena
viridis and Phacus triqueter were the leading species.

pinophycaea were only present in spring and represented
by Goniaulax apiculata.

Cryptophyceae were only present in spring and represented
by Goniaulax apiculata.

Cryptophyceae were observed in winter and represented by
Cryptomonas erosa.

Port Said Canal (Station 6)

This canal represents the major source of sewage to the
north eastern basin of the lake: Its salinity ranged from
6.34%0 1n winter to 24%o In summer. The phytoplankton
classes recorded 1in this station were Bacilloriphyceae,
Chlorophyceae, Cyanophyceae, Euglenophyceae and Dinophyceae.

Bacillariales show a very irregular production and
constituted from 16.1 to 52.0% of the total phytoplankton
crop. Their maximum crop (4683 x 106 units/m3) was observed
in winter and the minimum (34.8 x 106 units /m3) occurred in
summer. ' The dominant species of diatoms were Nitzschia

closterium, Cyclotella meneghiniana and Skeletonema
costatum.



Menmbers of Chlorophyceae were absent in summer while they
pccupied the first predominance place in avtupn ang 5?““!0

he mavinum ersp of green algae was observed in winter (3066
X 106 wunits/m3). Their dominant species were Curteria
klebsii and Ankistrodesmus falcatus.

Cyanophyceae showed a great irregularity, coenstituting
from 0.15 to 82.50% of the total phytoplankton crop. Their
maximum production (234.4 x 106 units/m3) was found in
winter and the minimum (9 x 106 units/m3) in spring. The
leading species among the blue green were Merismopedia
g:nctata, Spirulina platensis, Chroococcus limniticus and

abaenopsis circularis.

Euglenophyceae were absent in summer and their maximum
crog (1064 x 106 units/m3) was found in spring. They
dominated by Phacus morii and Euglena viridis,

Dinoghyceae were only recorded in summer and represented
by Exuviella apora (3 x 106 cells/m3).

Mixing Zone Of Port Said canal (Station 7)

This lies under the influence of sewage and wastewater of
Port Said Canal. Its salinity varies from 5% in winter to
22%0 in summer. Two peaks of phytoplankton were recorded in
winter and spring with 16938 and 2092 x106 units/m3.

The phytoplankton communities were represented by five
classes, ‘namely Bacillariophyceae, Chlorophyceae,
Cyanophyceae, Euglenophyceae and Dinophyceae.

Bacillariales occupied the first predominance place in
winter, constituting 74.9% of the total phytoplankotn crog.
Their maximum crop (12680 x 106 units/m3) was recorded in
winter and the minimum (21.6 x 106 wunits/m3) occurred in
summer. Nitzschia closterium and Skeletonema costatum were
the leading species among the group.

- Chorophyceae were absent in summer, while they were
dominant in spring. forming 67.5% of the total phytoplankton
population: The leading species of green algae were
Ankistamdesmus falcatus and Crucigenia spp.

Cyanophyceas were always present and predominated in
autumn, constituting 72.7% of the total phytoplankton. Their
maximum crop (918 x 106 units/m3) was found in winter and
the minimum (12.8 x 106 units/m3) in summer . The dominant
'species of this group were Merismopedia punctata, Spirulina
platensis and Oscillatoria limnetica.

~ Euglenophyceae were observed in winter and spring. They
were represented by Euglena viridis and Phacus triqueter.
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Dinophyceae were absent in spring while i{n summer they
reached o maximum crop (33.2 x 106 units/m3). Exuviella
agora and Coniaulax apiculata were the leading species among
this group. :

Conttrol of Gamll_(station 8)

( This site 1lies far from the end point of discharge of
ort Said Canal. Its salinity ranged from 4.3 in winter and
9.0%0 in summer. Two peaks of phytoplankton were recorded

in winter and in spring with average 11478 and 1840 x 106

units/m3. Here again, the phytoplankton communities were

represented b Bacillariophyceae, Chlorophyceae,

‘Cyanophyceae, Eug{enophyceae and Dinophyceae.

Bacillariales constituted from 15.2 to 71.4% of the total
phytoplankton. Their maximum crog (8180 x 106 units/mst was
recorded in winter and the mninimum of 9.4 x 106 units/m3
occurred in summer. The leading species among this group
were Cyclotella meneghiniana and Skleletonema costatum, '

chlorophyceae were absent in summer while they readﬁed
the maximum (3100 x 106 units/m3) in winter. The green algae
dominated by Ankistrodesmus falcatus. ;

Cyanophyceae were absent in summer while their maximum
crop (188 x 106 units/m3) occurrent in winter, Spirulina
platensis, Chroococcum limneticus and Merismopedia punctata
were' the dominant blue greens.

Euglenophyceae were only recorded in spring and
represented by Euglena spp. especially E. acus. ’

Dinophyceae were observed in summer and autumn. In
summer, they predominated over the other algal groups,
constituting 69.7 % of total phytoplankton crop. leading
species of this group was Exuviella apora. '

DISCUSSION

During this investigation , a total of 170 species of
phytoplankton have been recorded. These phytoplanktons were
distributed in the following taxonomic groups:
Bacillarriophceae,83; Chlorophyceae, 40; Cyanophceae, 29;
Euglenophyceae,10; Dinophyceae, 7 and Cryptophceae, 1. .

The peaks of phytoplankton varied reatly from site to
other with reference to time , wmagnitude and the leading
species. In Bahr El-Bakar Drain, two peaks of phytoplankton
occurred in spring and autumn with 419 and 415.7 x 10 units
/m3 , the Jleading species were Nitzschia closterium and
Cyclotella meneghiniana fgespectively. While in its mixing
zone (Station 2) the two peaks were observed in winter and
sunmer with 2009.3 and 1463.4 x 106 units /m3, the dominant
species were Ankistrodesmus falcatus and Cyclotella
meneghiniana, respectively.

n




In Hadous drain , the two peaks were found in spring
summer with 1099 and 276.5 x 106 unites \m3 , the leading
species were . Cyclotella meneghiniana - and Nitzschia
closterium, respectively.

On the other hand, the two peaks in each of the other
sampling sites were recorded in winter and spring.

The present results indicate that the phytoplankton was
represented by typically eutrophic specles. The most
dominant phytoplanktons were Cyclotella meneghiniana,
Melosira granulata, Nitzschia closterium, Anabaena
spp.Microcystis aeruginosa and Ankistrodesmus falcatus.
These species are mentioned as eutrophic nature (Swayer,
1966). Desmids are very rare and represented only by
Closterium idiosporium .Panneles of Bacilliariophyceae were
less in gquantity compared to centrals. 1In this connection,
Rawsan (1956) and Kutkuhn (1958) stated that Desmidaceae and

Pennales generally exhibit strong oligtrophic tendency.
based on these, the study sites can be caregorized as
eutrophic.

Accorfling to the present results, a distinct
eutrophitation was observed in the central and northern
sites (Stations 5,6,7, & 8). A similar eutrophication by
much less in quantity occurred in the mixing zones of Bahr
El-Bakar and Hadous Drain (Station 2&4 respectively).

The eutrophication was indicated by a phtoplankton
community containing several blue green algae as
Oscillatoria 1limnetica, Merismopedia punctata, Chrcoococcus
limneticus; the green algae Ankistrodesmus falcatus,
Dictyosphaaerium pnlchellum and th2 diatoms Cyclotalln
meneghiniana, Skeletonema costatum and Ni*zschia closterium.

As has emerged from these results, in spite of the
considerable amounts of wastes discharged into Lake Manzalah
via Bahr El-Bakar and Hadous Drains, the eutrophication has
remained local and occurred in the central and northern
stations. The dense and luxuriant phytoplankton during
eutrophication are effective for natural purification of
wastewater. Also, the brackish waters, with high electrolyte
content, and the basic nature of these stations, thus
resembling these sites with high metabolism and a good
capacity for self-purification. -

AKNOWLEDGEMENT

This work has been financed by the U.S. A I D, through
Cooperative Marine Technology Program for the Middle East
"Wastewater Reuse Project"., I am greatly indebted to Prof.
A.M. Esawy, National Coordinator of the programme and
director of N A O F for valuable help. I wish to express my
sincere gratitude to Prof. Dr. K.H. Mancy, Mitchigan
University for his encouragement. I am most grateful for
their help.

12



Bishara, N.F., 1973. Studfes on the Biology of Tilapie species in some Lakes in
U.A.R. Ph.D. Thesia, Fac. 8c¢i. Cairo Univ. 832 p.

El-Maghraby, A.M; S.D. Wahby and A.N. Shaheen, 1963. The ecology of zooplankton
in Lake Manzalah, Notes Mem. Alek. Inat. Mydrobiol. Vot. TO pp. &3.

El-Wakeel, S.X. end $.0. Wahby, 1970 e. Wydrography and chemlstry of Lake
Manzalah, Egypt. Archiv. #ydrobfol. Vol. &7 (2): 173-200

El-Wakeel, S$.X. ond S.D. Wahby, 1970 b. Bottom sedimerits of Lake Man:- leh,
Egypt. J. Sed. Pet. 48: 480-498. .

Geitler, L., 1932. Cysnophyceae. 11986 pp. In: L. Raberhorst’s Kryptogamer.  ora
14, Leipzig,

Guerguess, S.X., 1978. Plankton and Envirormental Conditiong in Lake Manzs: .,
Ph.D. Thesis Fac. Scf. Alexandria Univ, 361 p,

Halim, Y. and $.K. Guerguess, 1981. Coastal Lakes of the MNila Delta. e
Manzalah. Symposfum on Coastal iagoon. Ouke University, Sept. 1978. L v}
Tech.

Huber-Pestalozzi, G., 1950. Cryptophycess, Chloromonadinen, Peridineec
Phytoptankten des Susswassers 3,310 pp.- In: Thienemepn, A. (ed.}
Binnencwasser 16, Stuttgart.

Huber-Pestalozzi, G&., 1955. Euglenophycean. Das Phytoplankton dea Susswe:

4, 606 pp.-1n: Thienemann, A. (ed.), Die Birnen-gewasser 16. Stuttgert.

Hustedt, F., 1927-1930, 1931-37. Die kiesetalgen, 1 and II, pp. 1-920 and 1 ~
In: L. Rabenhorst’s Kryptogamenfiora 7. Leipzig.

Hustedt, F., 1930. Bacitlariphyta, pp. 1-466. In: Paschet, A. (ed.; =
Sussuasser-Flora Mitteleuropas 10. Jena.

Ibrahim, E.A.; M.M. Husseln and A_K. Kamel, 1988, Limnological studies or ..
Manzalah. Technicat Report. Nationel Institute of Oceanography and Fisheri-
93 p.

Kutkuhn, J.H., 1958, The plankton of MHorth Twin Lakes, with partic.l.
reference to the summer of 1955. Lowa $t. J. 3ci.32 (2): 419-450.

Maclaren Engineers, Planngrs and Scientists, 1982. Lake Manzalah study. ™ .
Y/76/001-07. Oraft Report to Arab Repubtic of Egypt. Ministry of Developmen:
and New Communities and UN D P Scientists, Int. Toronto, Canada 12 vols.

Prescott, G.W., 1962. Algee of the Uestern Great Lakes Area. 977 p. Dubique,
Lowa,

Rawson, D.S., 1956, Aigal indicetors of lake types. Limnol. & Oceanogr. i;
18-25,

Schitler, J., 1933, 1937. Dinoflagellatese. | snd Ll, pp. 1-617 and 1-589. in:
L. Robenhors’s Kryptogamenfiora 10 (3). Leipatig.

Sheheen, A.N. and $.F. Youssed, 1978. The effect of cessation of Nile flood on .
hydrographic features of Lake Manzalsh, fgypt. _Arch. Mydrobiot, 84: 339-347,

Sheheen, A. H. end S.F. Youssed, 1979. The effect of the cessation of Nile

] flood on the fishery of Lake Manzalsh, #gypt. Arch. Mydrobiol. 85: 166-1%1.

Swayer, C.N., 1956. Basic concepts of sutrophication. Sewage Indust. Vastes. 38
(5): 737-742. » . Lo s :

Toews, D.R. and M.M. Ilshak, 1984, Fishely transformetion on Lake Wanzalsh, A
brakish Egyptian Delts Luke, in responsé te snthropological end erwicormental
factors during the period 1920-1980. General Fisheries Council for the

© Mediterrancen. Studies and Reviswd No. &1, Wol. 1, F.A.O. Rome, Italy pp.

T 347-402, : ' ' »

1




Uherkovitch, G., 1966. Die Scenedesmus - Arten Ungarns. 173 pp. Budapest.

Wahby, S.D.; S.F. Youssef and N.F. Bishara, 1972. Further studies on the
hydrography and chemistry of Lake Manzalah. Bull. Inst. Oceanogr. Fish.
A.R.E. 2: 401-422.

Yousseff, S.F., 1973. Studies on Family Muglidiae in Lake Manzalah. M.Sc.
Thesis. Fac. Sci. Cairo Univ. 347 p.

»14



The phytoplankton organlsmg  jecorded during this Investipgation are
iwiven in the following list. Az to tha poszlilon of the statlons, see
Fig. I.
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Nitzachin closteriua{Ehr.)¥.Sn.
N.palea(Kutz. )¥.Sa.

N.commutala Grun.
N.thermalls(Kutz.) Grun.
.aplculata{Greg.) Grun.
-hungoiica Grun.

filiformig ¥.Sm.

.acicularis ¥.Sm.
.microcophala (Arnotl.)A.Mayer
.tryblonaila (Arnott.)A.Mayet
.vltrea var. recta Norman
.fastculata Grun.

.gracllifa Nantzsch

.lgnorotla Krasske

.slpmoldea (Ehr.) ¥.Sm.
.angustata (W.Sm.) Grun.
-sigma ¥.5n.

.angularis W.Sm.
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Molosira granulata Ag.
M.gtanutaln var.angustisaimn O.Mu,
M.varfans Ap,
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Navicula cryptocophala Kitz.
N.popula var.capllota ¥.Sn.
N.viiidula Kitz.

N.rnd}osa Kutz.

N.pyrmaca Kiitz.

N.eleptica Kitz.
N.egroclloldes A.Mayer
N.plicata Donk.

N.mutica Kutz.

N.cuspidata var.amblgua Grun
N.cancellata Vonk.

Baclltaria paradoxa Gmel
Gyclotella menephiniana Kutz.
C.comta (Ehr.)Kitz.
C.kutizinziana Thwaltes
C.strlata (Kitz. )Grun
Tropldoneis lepidoptera Greg.
Campy fodiscus bicostatus W.M.Smith

Cotcanals placentula Ehr. * €K e
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Cymatopleura solea (Breb.)W.Sa.
C.elllptica Breb.

Amphiprora paludosa ¥.Sm.
‘A.alata Kutz. .
Fragillaria crotensis Kltiton
F.intermedia grun.

Gyrosigma macrua W.Sm.
G.kutizingiona (grun.)Clave
G.spenceril (W.Sm.)Cleve

Neldlui affine (Ehr.)Cleve-
N.iridis (Ehr.)Cleve
N.capitillata Ehr.

Gomphonoma angustata (Kutz.)Rabh.
G.olivaceun Kidtz.
G.parvulum Katz.

Caloneis amphlsbaena (Bory.)Cleve
Pleurosigma elongatum ¥W.Sa.

Amphora ovalis Kutz.
A.veneta Kutz. )
A.coffeaeformis Kutz.

Synedra ulna (Nitzsch)Ehr.
S.tabulata (Ag.)KUiz.

Achnanthes brevipes Ag.
A.lanceoiata Breb.

Pinnularla gibba Ehr.
P.alpina W.5a.

Thalogsiosira deciplens Grun.
’
Skelalononn costatua (Grev.)Cl,

.1 thodesous undulatum Ehr.
Chnetocoros affinls Lauder
p.penduluu Karstan

Diplonnls intarrupta (Kdtz.)Cleve
Stauronels amceps Ehr.
Surlrella elegans Ehr.

Epitheaia zabsa (Ehr.)Kutz.
E.argus Kutz.

Asterlonella japonica Cleve

Opephora martyl Her Lbaud
Magtoglia dansel Thwaltes

11.CHLOROPHYCEAE
Actlnastsus hantzschil Lageth
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Kirchenerlelia obesa(W.West)Sch.
K.lunarls (Kirch.)Moebius

Sconedesaus bijugatus(Trup.)lLag.
.quadr icauda (Trup.)de Brébisson
.quadr icauda var.aliternans G.M.S$
.opoliepsis P.Richter
.acuminatus (Lagerh)Chodat
.dimorphus (Trup.)Kutz.
.arcuatus Lemmermann
.acutiformis Schroder

Carteria klebsil (Dang.)Dill
C.cordiformis (Carter)DIlIl.

Ankistrodesmus falcatus(Corda)Ral
A.falcatus var.splrilliformlsWest

munarunnhnnn

Tetraedron minimum (A.Br.)lansg.
T.trigonum (Naeg.)Hansg.

Pandor ina aorum (Muell.)Bory
Micractlniun pusillum Fresenlus
Coelastrum microporum Naggell
Chlorella vu]gaxis Beyer Lnch

Selenestrum gracile Relnsch
S.minutum (Naeg.)Collins

Oocystis borgel Snow
Dictyosphaer lum pulchellum Wood
Cruclgenla tetrapedla (kirch)west
Chiamcdomonas Ehrinbergii Gorosch.

Pediastrum boryanum (Trup. )Menegh
P.tetras (Ehr. )Ralfs
P.biradiatum Meyen

P.lowgicone Ehr.

P.duplex Meyen
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Tetrasirum heteracanthum(Nord)Ch. -

T.galbarum (Roll)Ablstrome
Gleocystis gigas (Kitz.)Lagerh.
Sphnerocystis shioeteri Chodat

Splrogyra deciming (Mull. )Katz.

E 3

Clostorium idiosposium W.&G.S.West

Chlorogoniva elongatua bang.
Chudatella subsala Lemm.
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+ 1. CYANOPHYCEAE
Splrullna platensis (Nord.)Geltler ¢

S.laxissima G.S.West
Oscillatorla chalybaea Mertens
0.tenuis C.A.Agardh
0.laetevirens Grouan

Q. limnetica Lemmermann
O.brevls Kutz.

0.formosa Bory.

Q.amphibia Agardh

Phormidium tenue Gomont
P.oolle (Kutz.)Gomont
P.ambiguum Gomont

Mer ismopedia tenuissima Leamer.
M.punctata Meyen
M.elegans A.Braub

Raphidiopsis curvata Fritsché&Rich

Chroococcus limneticus Lemmermann
C.turgidus (Kutz.)Naegeli.

Anabacna variabilis Kutz.
A.spiroides Kliebahn

A.flos-aquae (Lyng.) Brébisson

Anabaenopsis circularis V.Miller

Microcystis auroginosa Kutz.
M.flos-aquae (Wittr.)Kirchner

Coe losphaer fum nacgret ianum Unger
Aphanozeamon flos aquae Ungor
Gomphosphacria aponiana Kurz.
Lyngbya llmnetica [emm.
L.major Menep.

1V. EUGLENOPHYCEAY

Cugtena viridis Fhrenberp
E.acus Ehrenberg
E.rranulata (Klebs. )Lemn.
E.oxyuris Schmardh

Phacus triqueter (Ehe. )Dujardin
P.morii (Koczwara)Skvortzow
P.caudata lubner

P.longicauda (Ehr.)bujardin
P.tortus (lemm.)Skvortzow
P.pleuronectes (O.F . Muell)Dujard.

V.CRYPTOPHYCEAE

Gryptomonas ctosa Ehr.
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VI .DINOPHYCEAL

Exuviella apora Schiller

Peridinium trochoidium Stein
P.cerasus Paulsen
P.diabolus Cleve

Oxytoxum §p.
Prorocentrum micans Ehr.

Gontaulax apiculata Penarsd

L& 2 Bahr El-Bakar & its mixing zone
3 & 4 [ladous Drain & its mixing zone

5 Control El-Ginki
6 &7 Port Said Canal & its mixing zone
8 Control El-Gamil
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