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ABSTRACT 
The study attempted to characterize the physicochemical limnology and the algal community of 
El-Timsah Lake during March 2004 to May 2005. The physicochemical limnology plays a key role in the 
blooming characteristic of benthic mats during spring season. Two mats were recognized visually of 
green and black colours. The green mat was constructed by the mechanical entanglement of filaments of 
Cladophora with four species of diatoms trapped within the filaments. In addition, the mat also bears 
fragments of Ulva, Enteromorpha and Chaetomorpha. The black mat was constructed primarily from 
filaments of Oscillatoria nigroviridis with two genera of coccoid cyanobacteria and some diatom species. 
Mat-forming algae grow initially on the bottom, but often “breaks away” to create numerous floating 
pads on the surface of the lake. Although, marine macroscopic algae were identified during this 
investigation, a brackish stratification was consistently confirmed by the appearance of some indicators 
of brackish type of diatoms such as Melosira nummuloids, Achnanthes brevipes var. intermedia, 
Skeletonema subsalsum, Navicula capitata, Navicula digitoradiata and Surirella brebissonii.  
Key words: Algal mats, brackish stratification, El-Timsah Lake. 

 
INTRODUCTION 

Numerous of earlier floral studies of Suez Canal have 
been done, starting with the first record of seaweeds by 
Muschler (1908) in his “enumeration of the Egyptian 
Algae” and Lyle (1930), who added 23 seaweeds to 
Muschler`s list. The Great Bitter Lake (a part of Suez 
Canal) has been investigated by Lami (1932), Nasr 
(1947), Beets (1953), Lipkin (1972), Aleem, (1980, 
1983), and Farghaly (1985). The middle part of Suez 
Canal, comprising El-Timsah Lake, was phycologically 
studied by El-Manawy (1987) who identified 80 species 
of the seaweeds from the lake and other sites of the 
Canal. Aleem (1980) also recorded 10 species of 
seaweeds from the lake. 

Till now, no information about the seasonal algal 
bloom phenomenon comprising mat formation by some 
characteristic algae has been recorded, except masses of 
Cheatomorpha recorded in autumn by Aleem (1983). 
The objective of this work is the monitoring of algal 
mat formation during spring season relevant to some of 
physicochemical limnology which plays a key role in 
this phenomenon. 

 
MATERIALS AND METHODS 

The studied area covered the part of El-Timsah Lake 
which lies between 30º 33` and 30º 35` latitude and 32º 
16` and 32º 19` longitude (Fig. 1). All limnological 
measurements were made from a designated area of the 
littoral zone of the lake. Surface measurements of 
average water temperature and pH were conducted by 
standard thermometer and digital pH-meter. One litre 
volume of water sample was collected during spring 
season of 2004 and 2005 in a clean dark bottle and 
preserved by few drops of toluene for chemical 

analyses according to methods of Dewis and Freites 
(1970). 

The macrophytes were removed by hand and 
preserved in 4% formalin, while the phytoplankton 
samples were collected by a net of mesh 25 µm and 
concentrated in a 50 ml of Falcon plastic tube, followed 
by preservation in 4 % formalin. 

Algal identification was performed using the keys of 
Smith (1969), and Aleem (1993) for the macrophytes. 
Cyanobacteria (blue-greens) were identified according 
to Desikachary (1959). For identification of diatoms, 
10 ml of each plankton sample was cleaned and 
mounted according to Jouse et al., (1949), then 
Identified following to the keys of Jensen (1985) and 
Krammer and Lange-Bertalot (1986 and 1988). 
 

RESULTS 
The recorded water temperature ranged between 25ºC 

at early spring of 2004 and 30ºC at late spring of 2005 
while the hydrogen ion concentration ranged was 
between 7.64 and 7.91. Chemically, the water salt type 
(the most hypothetical salt formed) was mainly sodium 
chloride, where sodium and chloride acquired the 
highest cationic and anionic concentrations, respectively 
(Table 1). Average salinity of water was 28.16‰. The 
dissolved oxygen content of water had a reasonable 
range of 5.8-6 mg/L. Total nitrogen raised from 15 ppm 
to 40 ppm during the period of investigation, while 
phosphate concentration had not magnificently changed. 

Phycologically, this investigation revealed a floristic 
list of thirty one algal species belonging to five 
taxonomic algal divisions; 3 species from Cyanophyta 
(Cyanobacteria), 17 species from Bacillariophyta, 8 
species from Chlorophyta, 2 species from Rhodophyta, 
and 1 species from Phaeophyta (Table 2). 
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Figure (1): A map of the Suez Canal and El-Timsah Lake. 
 

Table (1): Physico-chemical parameters of water in 
El-Timsah Lake during spring 2004 and spring 2005. 

 
Some of the species identified in this study 

contributed in the formation of the characteristic algal 
mats during winter-spring period. Bottom mat-forming 
algae grow initially on the shallow bottom, but often 
breaks away to create numerous floating pads on the 
surface of the lake at the sunny spring days (Photo 1). 
The algal mats were recognized visually. This 
characteristic mats included the following algae: 
(1) Filaments of Cladophora rupestris and other 
Cladophora species, constructed thin, green, fibrous, 
unlamented, cohesive mat formed on Lake floor in 
littoral zone from March 2004 to April 2005. The mat 
was constructed by the mechanical entanglement of 

filaments of Cladophora spp. (Chlorophyta genera), 
associated with Bacillariophytes (Rhioicosphenia 
curvata, Martyana martyi, Skeletonema subsalsum and 
Synedra acus). The previous identified diatoms were 
trapped within the filaments of Cladophora spp. In 
addition the mat also contained fragments of Ulva spp., 
Enteromorpha spp. and Chaetomorpha spp. 
(2) Black cohesive, laminated, rubbery mat, formed on 
lake floor and margins throughout the period of 
investigation, constructed primarily from filaments of 
Cyanobacterium, Oscillatoria nigroviridis associated 
with two other coccoid species, Myxosarcina 
burnmensis and Chroococcus minutes. Diatom species; 
Surirella brebissonii, Achnanthes brevipes var. 
intermedia and Skeletonema subsalsum were also 
included. The physical entanglement of filamentous 
Cyanobacterium (O. nigroviridis) was coupled with the 
binding action of mucilage produced by the coccoid 
Cyanobacteria (Myxosarcina burnmensis, Chroococcus 
minutus). Bacillariophycean species were trapped 
inbetween the filaments and mucilage to construct the 
mat. This interwaved mat was collected from the littoral 
zone of the lake.  
 

Discussion 
Algal mat formation in El-Timsah Lake is 

a consistant phenomenon which usually happens during 
late winter-early spring period and drops significantly 
in late spring. Blooming of the most common algal

Parameters Spring 2004 Spring 2005
Water Temperature (oC) 25 30 
pH 7.64 7.91 
Dissolved oxygen (mg/l) 6.0 5.8 
E.C. Conductivity (dsm-1) 47.6 40.4 
Salinity (‰) 30.46 25.86 
Na+ (ppm) 13800 10000 
K+ ppm 469.8 450 
Cl- ppm 24140 16152 
Ca+2 ppm 340 360 
Mg+2 (ppm) 1392 1365 
CO3

-2 (ppm) 150 142 
HCO3

- (ppm) 244 701 
SO4

-2 (ppm) 2680 2541 
Total nitrogen (ppm) 15.2 40 
Nitrate & nitrite (ppm) 11.3 23.5 
Total phosphorus (ppm) 0.153 0.162 
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Photo (1): Algal mats floating on El-Timsah Lake. 
 

species inhabiting the Lake is owing to their ability to 
survive under El-Timsah lake habitat. The habitat has 
unique limnological features, in which: 
(1) The bottom sediments of the lake are mostly 
composed of mud or mud mixed with sand and it is 
occupied by a saline bottom layer (Miller and Munns, 
1974), which favours the appearance of marine water 
species of green and red algae. Also our data are in 
agreement with Lipkin (1972) who mentioned that the 
muddy bottom is formed of very shallow patchy algal 
cover, nearly Cladophora sp. which in fact attaches to 
the protruding shells. 
(2) The salinity of the lake is of a brackish stratification 
type (25.86 - 30.46‰) due to the fresh water inflow of 
Ismailia Canal reaching the lake (Por, 1978 and 
El-Manawy, 1987). Under this condition, some 
mesohalobien diatom species appeared as indicators of 
this type of salinity such as Melosira nummuloides, 
Achnanthes brevipes var. intermedia, Skeletonema 
subsalsum, Navicula capitata, Navicula digitoradiata 
and Surirella brebissonii (Hustedt, 1953; 1957; 
Simonsen, 1962; Ehrlich, 1975). 
(3) Total nitrogen levels of the lake ranged between 
15.12-40 mg/L, indicating the eutrophic character 
(Wetzel, 1983; Fujita et al., 1989; Thybo-Christensen 
et al., 1993; Peckol et al., 1994), this leads to the 
appearance of some indicators of nitrogenous organic 
pollution of Cyanobacteria like Oscillatoria 
nigroviridis, Chroococcus minutus and meso- 
polysaprobien diatom Synedra acus (Zelinka and

Table (2): Algal taxa identified in El-Timsah Lake during 
   spring season of 2004 and 2005. 

Division Cyanophyta
Chroococcus minutus (Ehr.) Grun., S4. 
Myxosarcina burmensis Skuja., S4. 
Oscillatoria nigroviridis Thw. Ex Gomont., S5.

Division Bacillariophyta
Achnanthes brevipes var. intermedia Kütz., S4.
Campylodiscus clypeus (Ehr.) Ehr. ex Kütz., S4.
Cocconeis pediculus Ehr., S4. 
Cyclotella meneghiniana Kütz., S4. 
Martyana martyi (Heriband) Round., S5.  
Melosira nummuloids (Dillwyn) C. A. Agardh., S5.
Navicula capitata Her., S5. 
Navicula cincta (Ehr.) Ralfs., S5. 
Navicula digitoradiata (Gregory) Ralfs., S5. 
Navicula rhynchocephala var. amphiceros (Kütz.) Gurn., S4.
Nitzschia amphibia Grun., S4. 
Nitzschia communis Kütz., S4. 
Nitzschia valedstriata Aleem and Hustedt., S5.
Rhoicosphenia curvata (Kütz.) Grun., S4. 
Skleletonema subsalsum (Cleve-Euler) Bethge., S4.
Surirella brebissonii Krammer and Lange-Bertalot., S5.
Synedra acus Kutz., S4. 

Division Chlorophyta
Chaetomorpha indica Kütz., S4, S5. 
Chaetomorpha linum (Mull.) Kütz., S4, S5. 
Cladophora glomerata (L.) Kütz., S4. 
Cladophora rupestris (L.) Kutz., S4, S5. 
Enteromorpha clathrata (Roth) Greville., S5. 
Enteromorpha compressa (L.) Greville., S5. 
Enteromorpha flexuosa (Wulf.) J. Agard., S4, S5.
Ulva lactuca L., S4, S5. 

Division Rhodophyta
Ceramium gracillimum Harv., S5. 
Polysiphonia variegate (Ag.) Zanardini., S4. 

Division Phaeophyta
Ectocarpus sp, S5.

S4: spring 2004 and S5: spring 2005 
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Marven, 1961; Sladeck, 1972; Villegas and de Giner, 
1973), in addition to the most characteristic species of 
green mats including members of the closely related 
genera Ulva and Enteromorpha (Lowthion et al., 1985; 
Brown et al., 1990; Lavery et al., 1991). This 
observation confirms the existence of sewage pollution 
pointed by Dewedar and Abdel-Monem (1990) who 
indicated the presence of coliform bacteria in water of 
El-Timsah Lake. 
(4) Total phosphorus levels were of 0.153 to 0.162 
mg/L, indicating the increasing of the algal growth rates 
and their quantities (Nisbet and Verneaux, 1970; Peckol 
et al., 1994).  
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  المميزة لبحيرة التمساح والفلورا الطحلبيةحصائر ال

  
  2 و عادل فهمى حامد1جيهان أحمد الشوبكى

   مصربورسعيد،، قسم العلوم البيولوجية والجيولوجية، آلية التربية، جامعة قناة السويس1
  ، القاهرة، مصرقسم النبات، آلية العلوم، جامعة عين شمس2

  
  

 الملخص العربـــى
  

 2004ي الفتѧرة مѧن مѧارس    فѧ ية ووصف المجتمع الطحلبѧي فѧي بحيѧرة التمѧساح             الفيزيقوآيميائ لتقدير العوام إلى  ف الدراسة          تهد
 مѧѧن طحالѧѧب القѧѧاع إلѧѧى سѧѧطح ائرزدهѧѧار حѧѧصإنمѧѧو و فѧѧي  هامѧѧاًدوراًتلعѧѧب يѧѧة ئالفيزيقوآيميا وقѧѧد وُجѧѧد أن العوامѧѧل  .2005إلѧѧى مѧѧايو 

 .الأخѧضر والأسѧود   سطح البحيѧرة وهمѧا      على  الطافية   الطحلبية   ائرا تمييز لونين من الحص    ويمكن بصري . البحيرة خلال موسم الربيع   
 مѧع أربѧع أنѧواع     .Cladophora sp  الحصيرة الخضراء من خيوط متѧشابكة مѧن  ، حيث تتكونجد إختلاف فى ترآيب آل منهماوُقد و

أمѧا  . .Chaetomorpha spp  و .Enteromorpha spp   و.Ulva spp أخѧرى مѧن  مѧن الѧدياتومات متداخلѧة معهѧا بالإضѧافة إلѧى أنѧواع        
مѧع جنѧسين مѧن الѧسيانوبكتيريا المѧستديرة وبعѧض       متѧصاحبة   Oscillatoria nigroviridisالحѧصيرة الѧسوداء فتتكѧون مѧن خيѧوط مѧن       

 طحلبيѧة طافيѧة   حѧصائر تجѧاه الѧسطح لتعطѧى        إ ب  في قاع البحيرة ثم تنفصل وتندفع بعيѧداً        جد أن  الطحالب تنمو أولاً     وقد وُ . الدياتومات
ت تعѧدد   وهѧى ذا  ( مѧن التعѧرف علѧى أنѧواع مѧن الطحالѧب البحريѧة إلا أن البحيѧرة                    مأنه علѧى الѧرغ    أيضاً  جد  وُآما  . على سطح البحيرة  

  : مثلذب والمالحبين الع للملوحة دلائلمن الدياتومات آأنواع   تتميز بظهور بعض )عذب والمالح البينطبقي 
Melosira nummuloids, Achnanthes brevipes var. intermedia, Skeletonema subsalsum, Navicula capitata, Navicula 
digitoradiata and Surirella brebissonii. 

  
  


