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ABSTRACT 

The ecology of diatoms in Lake Burollus was estimated 
monthly during the Years 1978 and 1979. Bacillariophyceae 
ranked as the second important component of phytoplankton in 
the lake after Chlorophyceae and it cOf,tributed about 26.8 X 
of their counts (average 842 thousand cells/l). It included 
59 species within 23 genera and 6 families. The dominant 
diatoms were Nitzschia spp. (67.6 X of the total diatom 
counts) and Cyclotella ~ini_ (13.4 X), while 
Melosira spp., Synedra spp. and Cocc~i. placentula 
llppeared as fr'equent forms. The o\:her diatoms remained 
infrequent or rare. Most of the diatoms inhabiting the Lake 
hre littoral, oligohalobous halophilous species, while few 
are m~soh~lobous or euhalobovs dlat~ns. 

The maximum persistence of diatoms in the Lake was in 
general around the southern margins nearby the land drains, 
particularly in the middle and west'i!rn .. sectors. Their 
numbers .,erE' s'Jbjected to irrgular monthly fluctuatior,s 
within the thrc~ ~~ctors of the Lake. They showed a general 
irtCreAse in 1979, cOIi'pared with their densities during 1978. 
'.e.'.e Buotl".· i" cclf'lside:'ecj 8S an eutrophic lake with a 
»:; .. ~'Cl chlorc,c0cciil-diatom type l'if phytoplankton. 

INTHODUCTION 

Lake Burollus represents the ~econd important Nile Delta 
lake (Egypt) as rcgacdti to its total ar~a which covers 
48,000 hectar~. The Lake is a shallow brackish water lake, 
with an average depth of about 120 em. It lies at the north 
of the Nile Delta along the Mediterranean coast between 
longitudes JOo 30' and 31° la' E and latitUde 31 0 35' N. 
The main sources of water supply are five main drains that 
open at the southern margin of the Lake, beside Brimbal 
Canal which is situated at its western extrimity and 
Burollus Drain at its north eastern side (Fig. 1). The 
amount of water discharged into the Lake varies from one 
year to the other and it averages about 2.6 milliard cubic 
meters per year. The surplus water flows constantly from 
the Lake into the sea through a small openin9 called Boughaz 
El-Bourg. Sea water may on rare occaSlons invade the 
Bou~haz region as well as the eastern Lake particularly 
durlng winter. 



The phytoplankton community in Lake Burollus is rich,
both in density and number of species. Chlorophyceae 
contributed about 53.0 % of the total phytoplankton counts 
while Bacillariophyceae amounted to 26.8 %. Members of 
Cyanophyceae were less frequent and they constituted 
collectively about 18.7 % of the total phytoplankton. 
Results of the quantitative estimation of chlorophytes in 
the Lake were previously given by Samaan et al (1989). The 
present paper deals with the distribution and seasonal 
variations of diatoms in correlation with the prevailing 
environmental conditions in the Lake. 

MATERIAL AND METHODS 

Quantitative estimation of diatoms in the Lake was 
carried out, using the sedimentation technique. One litre 
of water sample was collected from the different stations 
with a Ruttner water sampler and the sample was fixed with 
40 % neutral formalin solution. In the laboratory, the 
samples were transferred to graduated cylinders of one liter 
capacity. Few drops of ligol's solution were added and the 
samplQs were ~eft to sediment for 48 hours. The supernatant 
layer was then siphoned slowly until the sample was 
concentrated to exactly 100 cc. Subsamples or 1 cc were 
transferred into a counting cell and each plankter was 
counted separately under a research microscope. 

Eighteen stations were selected as representing the 
differnt parts in the Lake as shown in Figure 1. These 
stations were further grouped into three sectors, namely, 
eastern lake (stations 1-6), middle lake (Stations 7-12) and 
western lake (Stations 13-18). 

Sampling was carried out monthly during the period from 
January, 1978 to December, 1979. 

RESULTS 

community composition of Baci11ariophyceae: 

Diatoms, as a whole, contributed about 22.5 % and 31.1 % 
of the total phytoplankton counts in Lake Burollus during 
1978 and 1979 respectively (average annuals 618,200 and 
1,066,500 cells/I). They were represented by 59 species 
included in ~3 genera within 10 families. Nitzschia Hassal 
and to a less extent Cyclotella kutz. were the most dominant 
genera in the Lake, while Melosira Agardh., Synedra Ehr. 
and Cocconeis Ehr. appeared frequently. The other diatoms 
persisted as infrequent or rare forms. 

The systematic positions of the different diatom species 
recorded in the Lake are given in the following list. 

Class: Bacillariophyceae 
Order: Centrales 
Suborder: Coscinodiscineae 
Family: Coscinodiscaceae 
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FIG. 1 
Morphometry of Lake Burollus and position of stations 

- Melosira granulata (Ehr.) Ralfs.
 
- M. varians Ag.
 
- Cyclotella meneghiniana Kutz
 
- Hyalodiscus laevis Ehr.
 

_ - Podosira montagnei Kutz
 
Suborder: Biddulphineae
 
Family: Chaetoceraceae
 

- Chaetoceros compressus Lauder. 
Family: Biddulphiaceae 

- Biddulphia laevis Ehr. 

Order: pennales
 
Suborder: Fragilarineae
 
Family: Fragilariaceae
 

- Synedra ulna Ehr. 
- Synedra tabulata Kutz. 
- Synedra reumpens Kutz. 

Suborder: Achnanthineae 
Family: Achnanthaceae
 

- Rhoicos~henia Grun.
 
- Coccone1S placentula Ehr.
 

Suborder: Naviculineae 
Family: Naviculaceae 

- Mastogloia elliptica (Ag.) Cleve. 
- Mastogloia smithii Thw. 
- Mastogloia braunii Grun. 
- Amphiprora paludosa Sm. 
- Caloneis silicula Cleve 
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- Pleurosigma macrum w. Sm. 
- Pleurosigma elongatum Sm. 
- Pleurosigma decorum Sm. 
- Navicula cryptocephala Kutz. 

Navicula gregaria Donk. 
- Navicula yarrensis Grun. 
- Navicula cuspidata Kutz. 
- Navicula humerosa Breb 
- Navicula viridula Kutz. 
- Navicula gracilis Ehr. 
- Diploneis didyma Ehr. 

Family: Gomphonemataceae
 
- Gomphonema subclavatum Grun.
 
- Gomphonema gracile Ehr.
 
- Gomphonema olivacum Kutz.
 
- Gomphonema constrictum Ehr.
 
- Gomphonema intriactum Kutz.
 

Family: Cymbillaceae
 
- Cymbella affinis Kutz.
 
- Alnphora coffeoformis Ag.
 
- Aln~hora ovalis Kutz. 

Ep1themia zebra (Ehr.) Kutz. 
- Epithemia sorex. Kutz. 
- Rhopalodia gibba (Ehr.) o. Miller. 

Rhopalonia gibberula (Ehr.) O. Miller. 

Suborder: Surirellineae 
Family: Nitzschiaceae
 

- Nitzschia palea (Kutz). W. Sm.
 
- Nitzschia microcephala Grun.
 
- Nitzschia reversa W. Sm.
 

Nitzschia sigma (Kutz.) Sm. 
Nitzschia punctata (Sm.) Grun. 

- Nitzschia frustulum (Kutz.) Grun, 
- NitZ5chia apiculata (Greg.) Gru':, 
- Nitzschia closterium Sm. 
- Nitzschia longissima (Breb.) Ralfs. 
- Nitzschia amphibia Grun. 
- Nitzschia obtusa W. Sm. 
- Nitzschia panduriformis Grun. 
- Nitzschia circumsuta (Baily) Grun. 
- Nitzschia acuminata (w. Sm.) Grun. 
- Bacillaria paradoxa Gmel. 

Family: Surirellaceae.
 
- Surirell striatula Turp.
 
- Surirell ovalis var. angusta Kutz.
 
- Campylodiscus echeneis Ehr.
 
- Campylodiscus clypeus Ehr.
 

Distribution and seasonal variations: 

The horizontal distribution of diatoms in the Lake is 
illustrated in Fig 2. During 1978, the diatoms appeared more 
dense at the southern margins of the lake particularly in 
the middle sector and they decreased gradually northwards. 
The average numbers of diatoms were nearly doubled in 1979 
at both the eastern and western sectors, mainly due to the 
increased numbers of Nitzschia, Cyclotella and Melosira. 
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The total number of diatoms showed irregular monthly 
fluctuations in the three sectors. The eastern Lake 
harboured higher counts in January of both years and in 
spring and late summer of 1978 and 1979 respectively (Fig 
3). The higher counts of diatoms in the middle lake were in 
August, 1978 and during June and September, 1979. The 
western Lake sustained conspicuious high peaks in the summer 
and autumn of 1979, otherwise they remained at more or less 
constant lower values throughout the rest of the 
investigation period. 

The following is a summary on the distribution and 
seasonal variations of the different genera given according 
to their frequencies. 

FIG. 2 
Horizontal distribution of diatoms (thousand cells/I) 

in Lake Burollus. 
(A) average of 1978 (B) Average of 1979. 
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F'IG. 3
 
Seasonal variations of diatoms in Lake Burollus.
 

1- Nitzschia Hassal 

Nitzschia appeared as the most dominant diato:n in Lake 
aurollus as it contributed numerically about 64.6 % (399,100 
cells/I) and 70.5 % (751,400 cells/I) of the total diatoms 
during 1978 and 1979 respectively. Its horizontal 
distribution in 1978 showed highest density in the middle 
Lake while this was shifted to the western sector in 1979 
particularly due to the increased numbers of N. palea (fig. 
4). The genus was represented by 14 species of which N. 
Palea, N. microcephala and N. reversa were dominant while 
the others persisted as infrequant or rare forms as shown in 
Table 1. 

Nitzschia spp. appeared all the ¥ear round. Their 
numbers in the eastern Lake tended to lncrease in January 
and May, 1978 as well as during the period January-March, 
1979 (Fig. 5). The middle sector sustained high peaks in the 
summer and autumn of the successive years. The maximum 
p~rsistence of Nitzschia in the western Lake appeared also 
in the summer and autumn of 1979. 

Nitzschia palea was more dense in the middle and western 
Lake, showing highest counts during the summer and early 
autumn. The species is of wide distribution in the Egyptian 
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FIG. 4
 
Horizontal distribution of Nitzschia spp.
 

(thousand cells/l) in Lake Burollus.
 
(A) average of 1978 (B) Average of 1979. 

Delta lakes and Nile River (Soliman 1983 and Zaghloul, 
1976), it is regarded as oligohalobous halophilous diatom 
which is usually favoured by high temperatures 
(Venkateswarlu, 1970). 

Nitzschia microcephala was more dominant in the western 
Lake, decreased gradually eastwards. The peaks appeared 
mostly in the summer und autumn. It is considered as an 
oligohalobous halophilous species (Salah, 1960) 
alkaliphilous (Foged, 1948). It was previously recorded in 
the Egyptian Delta lakes. 

Nitzschia reversa was frequently recorded in the eastern 
and middle sectors of the Lake, showing maximum persistence 
in early winter. It is regarded as mesohalobous euryhaline 
species. 
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Table 1
 
Average annual counts of the different species of
 

Nitzschia (cells/l) recorded in Lake Burollus during
 
1978 and 1979 and their ecological affinities.
 

average annual (cells/l)
 
Species Habitat
 

9781 1919
 

- N. microcephala 155,300 239,800	 Ol igohalobous, halophi lous, 
littoral. 

•	 N. palea 139,000 322,000 Ol igohalobous, halophl lous, 
littoral. 

• N. rever.a 39,600 122,000 Euhalobous, littoral. 

· N. frustulUll 12,100 24,200 Oliliohalobous, halophilous, 

· N. punctata 11,600 11 ,000 Ol i gohalobous, halophilous; 
littoral. 

- N. longissilll8 10,100 9,200 Euha l obous, littoral. 

- N. apiculata 7,300 8,300 Ol igohalobous, halophi lous; 
littoral. 

• N. sigma 10,600 8,900 Mesohalobous, littoral. 

- N. closterlLR 6,200 4,700 Mesohalobous, eurytlaline, 
neretlc. 

- N. aqJhlbia 5,900 400 ollgOOal obous Indifferent, 
littoral. 

- N. obtusa very rare very rare Mesohalobous 

.. .. ..· N. pandur i formls	 Euhalobous, neretic. 

II II II II- N. ci rC'-'IlSuta	 Eurytlalioc, neretic. 

II II- N. aCUlIinata	 Eurytla l ioc, littoral." " 
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FIG. 5 
Seasonal variations of Nitzschia spp. 

in Lake Burollus. 

Most of the other Nitzschia spp. recorded in the Lake are 
regarded as oligohalobous halophilous diatoms except for N. 
longissima, N. J?anduriformis which are euhalobous marine 
diatoms and N. s1gma, N. closterium and N. obtusa which are 
regarded as mesohalobous diatoms (Foged, 1949 and Salah. 
1960) . 

2- Cyclotella Kutz 

Cyclotella meneghiniana represented the second important 
diatom in the Lake and it contributed about 15.3 % (94,600 
cells/I) and 11.4 % (121,500 cells/I) of the total diatoms 
during 1978 and 1979 respectively. Its maximum frequency 
was noticed in the western Lake during 1978 and at both the 
eastern and western sectors in 1979 (Fig. 6). 

Cyclotel1a meneghiniana appeared all the year round, 
showing higher densities in winter and or early spring.
Relatively high counts were also observed in the autumn of 
1979 (Fig. 7). 
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The species is known to favour both high and low 
chlorosity values (Foged, 1948 and Kopczynska, 1980). 
Peterson (1943) regarded it as a halophilous form•. It is 
considered as a littoral diatom, occusiona11r found 10 the 
plankton. Cyclotella meneghiniana is of wide d stribution in 
the Egyptian Delta lakes (Aleem and Samaan, 1969 and Samaan, 
1974), along the Mediterranean Coast (Gergis, 1983) as well 
as in the Nile River (Zaghloul, 1976). 

3- Melosira Agardh 

Melosira Was infrequently recorded in the Lake during 
1978, forming numerically about 1.1 % of the total diatoms 
(6,500 cellsjl). This value increased to 53,700 cel1sjl in 
1979 with a percentage frequency of 5 t. The genus was 
represented by M. granulata and M. varians. The two species 
appeared more frequent along the southern margins of the 
Lake, nearby to the influx of land drains. 

As shownm in Fig 8 the distribution of Melosira during 
1978 was confined to the winter in the eastern lake and in 
April and May in the middle and western sectors 
respectively. It appeared more common in 1979, particularly
in the western sector showing scattered peakes. 

The two species are characteristic diatoms of the Nile 
River (EI-Naya1, 1936). They appeared also in big numbers in 
land drains (Soliman, 1983) and the Egyptian Delta Lakes 
(Salah, 1961). They are considered as oligohalobous diatoms. 

_ . ya,lans 

CD 

FIG. 8 
Seasonal variations of Melosira spp. 

in Lake Burollus. 
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4- Synedra Ehr 

Synedra spp. contributed numerically about 4.0 \ (24,900 
cells/I) and 2.7 \ (28,500 cells/I) of the total diatoms 
during 1978 and 1979 respectively. The genus was 
represented by 1 species, namely, s. ulna, S. tabulata and 
S. rumpens, the former one appeared more common. 

Srnedra ulna was more abundant in the middle Lake, 
show~ng higher counts during the spring and autumn of 1978 
as well as in the winter and autumn of 1979 (Fig. 9). The 
species is regarded as indifferent form (Peterson, 1943). 

Synedra tabulata appeared mostly in the middle and 
eastern Lake during winter and autumn while it persisted as 
a rare diatom in the western sector. Peterson (1943) 
considered it as a halophilous diatom while it was regarded 
by Salah (1960) as mesohalobous species. 

Synedra rumpens was rarely observed in spring and early 
summer. It is regarded as i.nd~fferent form (Peterson, 1943). 

_ Ot~, Syn<d'a .w 
o S. ulnal 

I 

J ,.;: /\, /\r:~~:o.-....-=~~ 
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FIG. 9 
Seasonal variations of Synedra sp~ 

in Lake Burollus. 
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The three species were previously recorded in the 
Egyptian Delta lakes (Salah, 1960, and Soliman, 1983). 
Synedra ulna and S~ tabulata was also observed along the 
Mediterranean Coast of Egypt (Dowidar, 1974). 

5­ Cocconeis Ehr 

Cocconeis 
eastern Lake, 

placentula 
while it 

was frequ
remained 

ently 
rare 

rec
in 

orded in the 
the other two 

sectors. lts average annual values for the whole Lake 
amounted to 22,500 cellsjl (3.6 % of the total diatoms) and 
31,500 cells/l (3.0 %) during 1978 and 1979 respectively. 

The species is a littoral diatom. It grows both epiphytic 
on submerged hydrophytes and in the plankton. This may 
explain its maximum abundance in the eastern Lake which 
harbours a dense growth of Potamogeton pectinatus. 

Cocconeis ~lacentula appeared all the year round, showing 
maximum distr1bution during March, 1978 and January, 1979 in 
the eastern Lake. It remained low in the other two sectors 
throu~hout most of the investi~ation period, except of 
relat1vely higher counts recorded ~n the middle Lake during 
spring of 197& and in September"1979, (Fig. 10). 

The specle.s.was frequently reC~rded in the Egyptian Delta 
lakes (Salah, 1~61 and Solimari.,1983), and scarcely along 
the Mediterranean Coast of Egypt' (Dowidar, 1974). It is 
considered as oligohalobous halophilous diatom (salah,
1960) . 

~/ 

J F 104 A N J J A- F",AMJJASOfotO 
I ~ , a I g 1 0 

FIG. 10 
Seasonal variations of Cocconeis 

in Lake Burollus. sp. 
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species but were mainly represented b¥ Melosira granulata 
which formed over 99 % of the total dlatoms there. In the 
highly eutrophic Lake Mariut which is contaminated with 
sewa~e and industerial wastes, the diatoms were more 
sensltive to pollution and constituted only 15.9 % of the 
total phytoplankton counts, with an averag7 annual of 8,~93 
thousand cel1s/1 (Ghobrial, 1987). The dlatoms there were 
only represented by 12 species but were dominated by a 
single diatom, Cyclotella meneghinlana, which constituted 
about 96.0 , of their total numbers. On the other hand, the 
diatoms in the mesotrophic Lake Edku were more diversified 
and included 54 species. They contributed numercially about 
87 % of the total phytoplankton there although their total 
numbers decreased to 13,700 ce11s/1 (Soliman, 1983). 
Several species remained more or less frequent in Lake Edku 
with different degree of abund~nce. These inclUded; 
Cyclotella meneghiniana (21.0 % of the total diatoms) 
Navicula spp. (15.0 it), Nitzschia spp. (15.5 %), 
Rhoicosphenia curvata (12.0 %), Cocconeis placentula (10.7 
%), Synedra spp. (9.1 %) and Bacillaria paradoxa (8.5 %). 
For Lake Burollus the diatoms contributed about 26.8 % of 
the total phytoplankton counts during the present 
investigation (842 thousand cells/I). Like Lake Edku, they 
were also diversified comprised 59 species. However, the 
dominant species remained few and included Nitzschia palea 
(27.4 t of the total diatoms), N. microcephala (23.5 %), N. 
reversa (9.6 %) and Cyclotella meneghiniana (13.4 %). 

These results indicate that in most productive lakes few 
species of phytoplankton are usually responsible for the 
increased numbers of the popUlation although the community 
may harbour several species. " 

Concerning the phytoplankton community in Lake Burollus, 
Bacillariophyceae as a ~hole ranked as the second important 
component after Chlorophyceae which constituted about 53 % 
of the total phytoplankton counts (Samaan et al., 1989). 
cyanophyceae was less frequent and contributed only about 
18.7 % of their total numbers. The main plankters in the 
Lake were Nitzschia spp., Cyclotella meneghlniana, 
Dictyosphaerium pulchellum and Scenedesmus. 

Referring to the phytoplankton types ~iven by different 
investigators for certain lakes (Hutchlnson, 1967), Lake 
Burollus is considered as an eutrophic lake with a mixed 
chlorococcal-diatom plankton type. 
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