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Abstract: Lake Burullus is one of the vulnerable Egyptian coastal lakes suffering from high level of aquatic
plant, over fishing, expansion in fish farming and agricultural drainage discharges and increasing of human
activities. Eutrophication in water bodies of the lake is associated with growth of the different hydrophytes
which have direct effects on Euro-Asian Palaearctic migrants passing Egypt. The water properties of Lake
Burullus were evaluated based on one year monitoring seasonally during 2011 for 15 stations representing the
eastern, middle and western sectors of the lake. Recent surveys showed that the contents of dissolved salts
in the water of Lake Burullus have the following sequence: SiO > NO > PO >NO and high level of dissolved2 3 4 2

salts was found in the middle basin compared with that reported for the eastern and western basins. Lake
Burullus is characterized by having an extensive growth of hydrophytes, particularly along its southern shores
beside the outlets of land drains where their growth is favored by the flowing fresh water. One hundred twenty
seven bird species and subspecies were recorded in the present survey; there was a remarkable increase in
species richness associated with a sharp decrease in the community density
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INTRODUCTION The capacity of the lake is about 330 million cubic

Lake Burullus is shallow slightly brackish water drainage water through 8 drains and one brackish water
situated along the Mediterranean Sea coast. It is one of canal, while saline water enters the lake from the sea
the Nile delta lakes located between the two main delta through El-Boughaz. Al Burullus Lake is situated along
promontories; Rosetta and Damietta. It lies on the eastern the Mediterranean coast and occupies a more or less, a
side of Rosetta branch of the River Nile, Egypt and central position between the two branches of the Nile.
occupies a central position along the Mediterranean coast Recently, the ecosystem in the lake has been deteriorated
of the Nile. It lies between Longitude 30° 30-and 31° 10-E due to the continuous water discharges into the lake from
and latitude 31° 21-and 31° 35-N. It’s a shallow brackish the drainage system [3]
lake connected with the sea by a small outlet (Boughaz), Around the early 1900s, it had a surface area of about
about 44 m width near El Burg village. The length of the 588 km ; it reduced to 574 km  in 1956, 462 km in 1974 [4].
lake is about 65 km. and its width varies between 6 and 16 Kassas et al. [5] emphasized that, land reclamation for
km, with an average of about 11km. The depth of the lake agriculture and fish farms has reportedly affected of the
ranges between 0.42 and 2.07 m [1]. original lake area since 1970. According to Okbah [6] and

The present area of lake Burullus is about 420 km Moufaddal et al. [7], the open water area that is free of2

(100000  feddan)  of  which  370  km   is  open  water. aquatic vegitation or islands have increased slightly from2

Former estimates of the area are 588 km  (140000 feddan) 240 km  in July 2002 to 242.2 km  in May 2007. 2

in  1956  and  462  km   (110000 feddan)  in  1974.  It  seems The main basin of Lake Burullus is classified into2

that  during the  last  10   years   there   has   been a three sectors: eastern, middle and western, each one has
reduction  in  the  lake  area  by  30%.  This  decrease  is some sort of homogeneity in the geomorphological,
due to continuous land reclamation projects along the hydrological and biological characteristics. The islets
southern  and  eastern  shores  of  the  lake  and  fish scattered in the lake form physical isolations between
farming processes [2]. these sectors. 

meter. The southern part of the lake receives agricultural

2 2 2

2 2
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The rich variety of life on Earth has always had to The water quality basic parameters have been
deal with a changing climate. Plant and birds species are measured in the field using CTD (model Turo T-611). The
causing major conservation problems in many regions of measured basic parameters were water temperature, pH,
the world and are viewed as an important component of salinity, dissolved oxygen (DO) and TDS. The time of
human caused global change [8]. Lake Burullus (one of sampling was in the mid-day (at 12.00 AM). Biological
the protected areas and RAMSAR site in Egypt) Oxygen demand (BOD), dissolved inorganic nitrogen

It is one of the five lakes stud about 500 km coastal species and reactive phosphates were measured by
front crossed by flyways of migratory birds in their Strickland and Parsons [10].
seasonal journeys the Euro-Asian Palearctics and the
African Tropics, all are wetlands of international Vegetation Analysis: The vegetation of the lakes was
importance. It is one of a network of Protected Areas estimated through analysis of 60 stands (10x10 m.) in the
throughout Egypt, designated and managed by the open water for hydrophytic vegetation analysis (20
Egyptian Environmental Affairs Agency (EEAA) [9]. stands in each lake). 60 stand around the lakes and 60

The main objective of the present work is to study stands in lakes islands, where dominance and floristic
the impact environmental conditions on the biodiversity composition of different communities as well as
of Lake Burullus protected area. abundance were determined according to Cottam and

MATERIALS AND METHODS

Fifteen surface water samples were collected expresses in the degree of presence in the field directly
seasonally in January (winter) and July (summer) from After Bahaa-El-Din [13]. 
Lake Burullus during 2011. Sampling sites were chosen
covering the different parts of the lake (Fig. 1). Seven RESULTS AND DISCUSSION
samples (1-7) were taken from the eastern basin, near
Boughaz El-Burg to reveal the influence of the sea water The environmental conditions of the Burullus Lake
on the lake, drain 3, drain 4, drain 5 and drain 7 discharge have been impacted by the discharge of agricultural
in this basin. Five samples (8-12) were collected from the wastes into the water body. Although the lake receives
middle basin of the lake; this basin affects by huge seawater from a narrow straight at its northeastern
amount of wastewater discharges from drains 8 and 9. section, continuous release of wastewater from the
Samples 13, 14 and 15 represented the western basin, southern drains is much greater than seawater discharge
which receives its water from  two  drains;  drain  11  and into the lagoon.
Dr 1 as well as Brimbal canal. Water samples were taken The values of Temperature in the Burullus Lake were
manually by attaching a cleaned 1L-polyethylene bottle fluctuated between 15.5 °C in winter (Table 1) and 29.55 °C
immersing to a depth 20-cm below the surface water. in  summer  (Table  2).  Water  salinity  was   lower   in  the

Curtis [11] and Kershaw [12]. 

Birds Observation: It was estimated, observed and

Fig. 1: Lake Burullus showing the sampling stations.
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Table 1: Physicochemical characteristics at 15 stations in Lake Burullus during winter 2011

East Middle West

------------------------------------------------------------------------------------------    ---------------------------------------------------------------    -------------------------------------------

Stations 1 2 3 4 5 6 7 average 8 9 10 11 12 average 13 14 15 average

Air Tem. °C 20.10 20.4 21 21 21.5 21.1 21.2 20.90 21.4 21.3 21.5 21.5 21.6 21.46 21.11 21.9 21.3 21.44

Water Tem.°C 15.50 15.60 16.00 16.10 16.00 16.40 15.90 15.93 16.10 16.7 16.00 16.44 16.50 16.348 16.8 17.00 17.00 16.93

Transparency, cm 15.0 20.0 20.0 25 20 20 20.0 20.00 15.0 19.0 21.0 15.0 24.0 18.8 28.0 33.0 36.0 32.33

Salinity, ppt 15.80 16.20 6.44 5.30 4.10 7.30 5.55 8.67 2.40 1.88 1.67 2.20 1.22 1.874 2.22 1.95 1.50 1.89

pH 8.02 8.07 8.10 8.10 8.00 8.30 8.20 8.11 8.30 7.98 8.05 8.06 7.95 8.068 8.40 8.20 8.25 8.28

DO mg/l 7.10 8.50 4.10 6.10 6.80 4.20 5.50 6.04 4.50 3.20 3.50 5.00 3.10 3.86 7.10 4.80 8.20 6.70

BOD mg/l 19.94 13.78 21.34 15.37 18.55 25.00 23.56 19.65 26.11 28.78 31.34 32.22 35.66 30.822 13.50 19.90 17.99 17.13

Chlorophyll-a µg/l 38.66 33.50 89.50 19.10 51.00 111.88 65.32 58.42 23.50 104.60 23.50 20.20 29.90 40.34 66.10 62.18 54.00 60.76

OM mg/l 9.5 10.22 12.5 12.8 10 16.6 9.9 11.65 14.9 16.7 17.8 11.12 13.34 14.772 8.5 12.99 8.7 10.06

Table 2: Physicochemical characteristics at 15 stations in Lake Burullus during summer 2011

East Middle West

----------------------------------------------------------------------------------------------      -------------------------------------------------------------------     ---------------------------------------------

Stations 1 2 3 4 5 6 7 average 8 9 10 11 12 average 13 14 15 average

Air Tem. °C 35.15 35.33 34.8 35.1 34.3 34.7 34.2 34.80 33.4 33.2 33.2 33.5 33.2 33.30 33.2 33.4 34.3 33.63

Water Tem. °C 29.55 29.10 26.55 29.10 28.05 28.00 28.05 28.34 27.10 27.5 27.05 26.45 27.05 27.03 27.1 27.00 26.85 26.98

Transparency, cm 17.0 20.0 22.0 23 25 25 20.0 21.71 35.0 30.0 20.0 15.0 20.0 24.00 25.0 30.0 35.0 30.00

Salinity, ppt 10.22 11.10 3.77 2.00 4,48 2.01 4.56 5.61 2.40 0.80 1.10 2.20 2.92 1.88 0.90 0.80 1.66 1.12

pH 8.30 8.30 8.20 8.20 8.20 8.20 8.25 8.24 8.10 7.90 8.18 8.10 8.15 8.09 8.45 8.20 8.15 8.27

DO mg/l 6.20 5.65 4.59 4.90 5.09 4.50 4.78 5.10 5.99 3.08 3.60 5.50 4.90 4.61 6.40 2.85 7.11 5.45

BOD mg/l 23.00 31.55 32.30 32.00 30.99 11.78 13.67 25.04 25.34 26.15 26.95 24.44 25.00 25.58 22.00 36.66 34.50 31.05

Chlorophyll-a µg/l 46.89 41.20 81.11 41.40 65.40 151.00 55.32 68.90 32.28 112.90 88.70 29.80 35.44 59.82 62.18 66.20 54.00 60.79

OM mg/l 11.4 11.2 20 15.8 15.4 24.6 13.3 15.96 11.3 17.1 16.5 16 15.4 15.26 14.5 25.6 13.80 17.97

western section of the lake (1.12 ppt) than in the eastern The dissolved oxygen of the lake is generally high
side. This variation of salinity is attributed to the (5.45-6.7 mg/l), in summer and winter respectively at the
difference of water salinity of the source water coming western side compared with the eastern and middle
into the lake. The western section receives fresh Nile section of the lake. On the other hand, the dissolved
water from Brimbal Canal, while the eastern side of the oxygen decreased from north to south, which receives the
lake receives water directly from the sea and therefore, greatest wastewater effluents from six agricultural drains
water in this side is much salty. (Drain 7; Drain 8, Drain 9, Nasser Drain; El-Gharbia Drain;

The salinity decreased during summer (2.87 ppt) and and Burullus Drain West), which in turn correlated with
increased during winter (4.14 ppt) due to the sea water the load of organic matters discharged into the lake.
inflows to the lake during this period [14] and [15]. These results are in conformity with earlier studies [16]

pH value plays an important role in many life and [17].
processes. It may also reflect pollution level of the aquatic In  the   present   investigation,   the   biological
environments. In Lake Burullus, the maximum average oxygen demand in varied from 11.78-36.66 mg/l. The
value of pH (8.45) was recorded at station 13 (western higher levels of BOD in the lake can be attributed to
sector). On the other hand, the low value of pH (7.90) at sewage influx through storm water drains, reduced
station 9 (Table 2) was due to the effect of discharges circulation in water bodies. The biochemical oxygen
from drain 8. demand levels indicate higher levels of biodegradable

In Lake Burullus, the dissolved oxygen in the surface organic matter, high oxygen consumption by
water ranged between 2.85 and 8.5 mg O /l at the time of heterotrophic  organisms  and  a  high  rate  of  organic2

sampling. The seasonal variations of dissolved oxygen in matter remineralization (Table 1). The studies were similar
Lake Burullus indicated that, increase was observed in to that of the shallow tropical water bodies in Mexico
winter due to the water movement by wind action and to (North) [18].
the decrease in water temperature and increasing oxygen The contents of dissolved salts in the water of Lake
solubility. On the other hand, a pronounced decrease of Burullus have the following sequence: SiO > NO > PO >
dissolved oxygen occurred in summer due to low NO . The maximum amount of silicates (7.10 mg l ) was
solubility of oxygen and increased rate of its utilization recorded in winter, while the minimum value (1.88 mg l )
through biochemical reactions at high temperature was observed in summer respectively (Fig. 6).

2 3 4

2
1

1
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Fig. 2: Seasonally variation of Phosphorus concentrations in lake Burullus

Fig. 3: Seasonally variation of Nitrate Phosphorus concentrations in lake Burullus concentrations in lake Burullus

Fig. 4: Seasonally variation of Ammonia concentrations in lake Burullus

The presence of silicate may be due to the nature of decreasing in the amount of wastewater in the eastern
the sandy bottom sediments of the lake, while the basin through the eastern El-Burullus drain and drain 7.
concentration of ammonia, nitrite, nitrate and phosphate Its volume of water was around 330 million cubic meters
(Fig. 2) revealed wide variation. The values of ammonia per year. The amount of drainage water (through the
fluctuated between 0.21 mg l  and 1.2 mg l  (Fig. 4). western El-Burullus drain and drain 11 in the western1 1

Nitrite  showed  variations  from  0.99  µg/l  to  92.30  µg/l basin was 670 million cubic meters per year [3]. The wind
(Fig. 5). The same trend was recorded for nitrate and the movements is another important factor, influencing the
values are in the range of 0.013-0.95 mg l  (Fig. 3). In all discharge of drainage water containing nutrients to the1

parts of the lake, the highest values of dissolved salts lake water, Beltagy [1] showed that the water in the most
were recorded in the winter season. eastern part of the lake is shifted towards the west under

Generally,  high   level   of   dissolved   salts  was the influence of the easterly wind. On the other hand, the
found  in  the  middle  basin  compared  with  that westerly wind sometimes moves great quantities of water
reported  for  the  eastern  and  western  basins,  which from the sea into the eastern part of the lake, at the same
could  be  attributed  to  the  direct  influence  of  drains time; the western part becomes very shallow. The relative
No.8  and  9, which discharge agricultural water decrease of inorganic nitrogen species in summer may be
containing considerable amount of fertilizers, which as results of nutrients consumption by phytoplankton
confirms with EEAA and GEF [19]. The drainage water and aquatic plants which are density populating during
discharged  through  these  drains  amounted  to  more these seasons [20]. This was confirmed by the high levels
than  960  million  cubic  meters  per  year.  On  the  other of chlorophyll-a concentrations recorded during these
hand, the lowest content of nutrients may be due to the seasons (Table 2). 



World Appl. Sci. J., 19 (10): 1423-1430, 2012

1427

Fig. 5: Seasonally variation of Nitrite Concentrations in lake Burullus

Fig. 6: Seasonally variation of Silicate concentrations in Lake Burullus Ammonia concentrations in lake Burullus

Hydrophytes: Aquatic plants play an important role in the of salts from the bottom through long periods of storage
organic production of the water systems. They absorb in this shallow basin [22].
their nutrient requirements to build up organic matter in Ceratophyllum demersum and Panicum repens were
their own bodies. Through photosynthesis, they are also a fresh water species which prefers more sheltered areas
used as food for many aquatic animals particularly at the southern margins of the middle lake, around the
insects, at the same time, they furnish a good shelter for outlets of Drains 8 and 9. The species is a familiar
eggs of some insects and molluscs which in turn, may be inhabitant of ponds and slow streams usually grows in
taken as food by other aquatic organisms including fish hard water lakes [23] and [24].
[21]. Lake Burullus receives three different types of input Najas armata was noticed in small scattered patches
water; the external loading of nutrients is decisive for at the southern in front of Drain 7, where the salinity of
primary productivity in the lake. However, nutrient water was relatively low. It is a fresh with slightly brackish
overloading from external sources can lead to the creation water species [25].
of dense plant cover in the lake. The shallowness of the myriophyllum spicatum was recorded during 2011 in
lake cause slight variations of depth which lead to the front of Brimbal canal and not recorded in any of the
distribution of the hydrophytes into distinct zones. previous surveys where growth of this species favored by

Of all environmental factors, water salinity appears to the flowing fresh water.
be the important one affecting the distribution and
abundance of plant communities in the lake. Some species Birds: The lake of Burullus represent an important route
are restricted to the more saline parts of the lake, e.g., of migrating birds coming from Europe either to stay in the
Ruppia maritima, while other occur more abundantly in area or to go further south in Egypt or saharan Africa.
fresh and slightly brackish water, e.g., myriophyllum Despite huge numbers of Palaearctic migrants passing
spicatum Egypt from their breeding grounds in Eurasia towards

There are also species of wide ecological tolerance wintering areas in Africa every year [26-28], our
which occur in all parts of the lake, e.g. Potamogeton knowledge of bird migration systems in this region is still
pectinatus, Phragmites australis, Typha domingensis. quite limited 
The high salinity of the northern region clearly Spring and autumn 2011 were carried out for the birds
demonstrates that marine waters entering this region are of Lake Burullus. One hundred thirty seven bird species
significantly concentrated by evaporation and dissolution and subspecies were recorded in the present  survey  with
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Table 3: List of the bird species recorded in Lake Burullus during 2011 Table 3: Continued

Species Recorded in 2001 Recorded in 2011

Tachybaptus ruficollis + +
Podiceps cristatus + +
Podiceps nigricollis + +
Phalarcocorax carbosinensis + +
Ardea cinerea + +
Ardeola ralloides +  dominant+
Nycticorax nycticorax + +
Ixobruchus minutus +  diminant+
Egretta alba alba + +
Egretta ibis ibis + +
Egretta garzetta + +
Phoenicopterus ruberroseus + +
Tadorna tadorna + +
Anas platyrhynchos + +
Anas crecca + +
Anas streperra + +
Anas penelope + +
Anas clypeata + +
Anas querquedula + +
Netta ruffina + +
Athyene ferina + +
Athyene nyroca + +
Athyene fuligula + +
Elanus caerulus + +
Circus cyaneus + +
Circus pygargus + +
Circus aeruginosus + +
Falco tinnunculus + +
Rallus aquaticus + +
Porzana porzana + +
Gallinula chllorops + + dominant
Porpyrio porphyrio + +
Fulica atra + +
Rostratula beneghalensis + +
Himantopus himantopus + +
Recurvirostra avosetta + +
Glareola pranticola + +
Charadrius hiaticula + +
Charadrius dubius + + dominant
Charadrius pecuraius + +
Charadrius alexandrinus + +
Charadrius leschenaultii + +
Pluvialis squatarola + +
Vanellus vanellus + +
Chettusia leucura + +
Haplopetrus spinosua + +
Calidris alba + +
Calidris temminckii + +
Calidris ferruginea + +
Calidris minuta + +
Calidris alpina + +
Philomachus pugnax + +
Gallinago gallinago + +

Species Recorded in 2001 Recorded in 2011

Limosa limosa + +
Numenius arquata + +
Tringa erythropus + +
Tringa totanus + + dominant
Tringa nebularia + +
Tringa ochropus + +
Tringa glareala + +
Tringa stagnatilis + +
Actilis hypoleucos + +
Arenaria interpres + +
Larus minutus + +
Larus geni + +
Larus canus + +
Larus fucus + +
Larus ridibundus + +
Larus argentatus + +
Chlidonias niger + +
Chlidonias hybrida + + dominant
Chlidonias leucoptera + +
Sterna alpifrons + + dominant
Sterna hirundo + +
Streptopelia senegalensis + +
Centropus senegalensis + + dominant
Streptopelia decacolo + +
Cuculus canorus + +
Tyto alpa + +
Athene noctua saharae + +
Athene noctua glaux + +
Alcedo attis + + dominant
Ceryl rudis + +
Merops orientalis + +
Upup epops + +
Hurundo rustica rustica + +dominant
Reparia reparia + + dominant
Chalandrella rufescens + +
Galerida crustata + +
Anthus cervinus + +
Motacilla flava pygmeae + +
Motacilla flava flavissima + +dominant
Motacilla alba alba + +dominant
Motacilla cinerea + +
Lanius collurio + +
Sternus vulgaris + +
Corvus corone + +
Acrocephaleus stentoreus + +
Acrocephaleus scheonobanos + +dominant
Phylloscopus collybita + +
Phylloscopus trichilus + +dominant
Prinia prinia + +dominant
Prinia gracillis + +
Cisticola junicidis + +
Saxicolla torquata - Recorded in 



World Appl. Sci. J., 19 (10): 1423-1430, 2012

1429

Table 3: Continued

Species Recorded in 2001 Recorded in 2011

2011 only
Saxicolla robettra - +
Passer domesticus - +dominant
Passer hispaniolensis - +dominant
Emberiza calandra - +
Emberiza scoeniclus - +
Porzana porzana - +dominant
Acrocephaleus scirpaceus - +dominant
Acrocephaleus arudinosaeus - +
Ploceus manyar - +
Bublicus ibis - +
Cutrinex cutrinex - +
Emberiza hortulana - +
Elanus caerulus - +
Sylvia atricapella - +
Sylvia borin - +
Sylvia communis - +
Sylvia curruca - +
Vanellus spinosus - +
Clamator glandarius - +
Erithacus rubecula - +
Phoenicurus phoenicurus - +
Oenanthe oenanthe - +
Muscicapa striata - +
Merops persicus - +
Halcyon smmernensis - + dominant
Junx torquata - +
Lanius senator - +
Luscinia svesica - +
Hirundo rustica saviganii - +
Accipiter nius - +
Locustella luscinoides - +
Luscinia megarhechus - +

domination Ardeola ralloides, Ixobruchus minutus,
Gallinula chllorops, Charadrius dubius, Tringa tetanus,
Chlidonias hybrida, Sterna alpifrons, Centropus
senegalensis, Alcedo attis, Hurundo rustica rustica,
Reparia reparia, Motacilla flava flavissima, Motacilla
alba alba, Acrocephaleus scheonobanos, Phylloscopus
trichilus, Prinia prinia, Passer hispaniolensis, Passer
domesticus, Porzana porzana, Acrocephaleus
scirpaceus, Halcyon smmernensis. 

There was a remarkable increase in species richness
associated with a sharp decrease in the community
density. It is of interest to indicate that, 33 of the 137
species recorded in the present survey were not recorded
by Kassas et al. [5] and one of those 33 species recorded
during 2011 and not recorded in any of the previous
surveys (Table 3).

Burullus lake being important site for the migration
and rest of birds, it must be conserved and protected.
Fishing and hunting must be controlled and regulated to
sustain this wealth of the biodiversity for the welfare of
present and future generations.
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