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ABSTRACT 

The benthic fauna of Rosetta Nile Branch (Egypt) was estimated 
seasonally for two successive years between May, 1987 and February, 
1989. The community consisted ofmembers ofthe phyla Annelida (l0 
species), Arthropoda (8 species) and Mollusca (7 species). Theirannual 
averages amounted to 2,657 org/m2 during the first year increased to 
4,225 org/m2 in the second one. The total biomass ofbenthos was high 
whenever molluscs appeared in abundance due to their big size. Their 
annual averages were 104.8 and 70.95 g, fresh wt/m2 for the two 
successive years respectively. The most dominant species comprised 
Chaetogaster limnaei and Chironomus larvae. Besides, other species 
appeared frequently such as Branchiura sowerbyi, Tubifex tubifex, Nais 
sp. and Bellamya unicolor. Most ofthe recorded species are muddy 
bottom dwellers which can tolerate low oxygen content and are 
widespread in inland waters ofEgypt and Nile System. 

The benthic fauna showed marked variations in species composition 
and distribution between the different Nile localities. The highest 
annual averages were recorded at the littoral infront ofKafr EI-Zyat 
City during the first year (average 8517 org/m2) mainly due to 
Chironomus larvae and at the mid-stream site near to EI-Khairya 
Barrage in the second year (average 9, 779 org/m2) as produced by 
Chaetogaster limnaei. They showed also wide fluctuations from one 
~eason to .the other, but the higher values were usually observed in 
summer and autumn. 
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Results indicate that Rosetta Nile Branch sustained high standing 
stock o/benthos which is attributed to the high/ertility o/the Nile water. 

INTRODUCTION 

The Rosetta Nile Branch extends north ofEI-Khairiya Barrage for about 236 
KIn along the western boundary of the Nile Delta (Egypt) and it opens fmally 
into Rosetta Estuary through L~e gates ofEdfma Barrage (Fig. 1). It varies in 
width from 250 to 800 meters with an average of 500 meters. The widest parts 
lie opposite to Kafr EI-Zayat and Dessuk Cities. The branch represents a 
shallow water stream with a depth fluctuating between 4.5 and 6.0 meters in the 
midstream. 

The bottom sediments range from sandy-silt in the first half of its course to 
silty-clay in the northern part (Draz, 1983). Since the erection of the High Dam 
in 1965 most of the flood water has been retained in front of the dam and only 
smaH-- amounts are constantly discharged into Resetta Branch to cover the needs 
of irrigation as well as industrial and human activities. However, during the 
period extending from December to February of the following year, the gates of 
~l-Khairiya and Edfma Barrages are opened and excessive amounts of fresh 
Nile water flow through Rosetta Branch and are discharged into Rosetta 
Estuary. 

Very few investigations were carried out dealing with the spatial and 
seasonal distribution of benthic fauna in Nile River and these were confmed to 
the works of EI-Duweini and Ghabbour (1962), Ishak et al. (1979) and Iskaros 
(1988). 

The aim of the present work is to carry-out quantitative and qualitative 
estudies of bottom fauna in the Rosetta Nile Branch in relation to the prevailing 
physico-chemical conditions, such as water temperature, dissolved oxygen, 
cholorosity, total alkalinity and pH values. 
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MATERIAL AND METHODS 

Five stations were selected as representing the different habitats along the 
course of the Rosetta Nile Branch. Each station -comprised littoral and • 
midstream sites (Fig. 1). 

Station I represents the beginning of the Rosetta Nile Branch at a distance
 
of about 1 Km north to El-Khairiya Barrage. The width of the branch is about
 
500m and with an average water depth of 4.5 meters in the midstream. Its
 
bottom is sandy-silt. The current in this area is more swift as produced by
 
rushing of water from the gates of the Barrage.
 

Station II is located beside El-Khatatba City, about 95 Km north to EI
.Khairiya Barrage. The average depth is about 6.0 meters and width about 400 
meters. Its bottom is sandy-silt. 

Station ill is situated beside Kafr El-Zayat City at a distance of about 160 
Km north of EI-Khairiya Barrage. The Nile in this area reaches 800 meters in 
width and it possesses wide margins with drifting patches of the floating plants • 
Eichhornia crassipes. Its average depth is about 5 meters and the bottom 
sediments is clayey-silt. This area receives some industrial wastes from oil and 
soap factories. 

Station IV lies in front of Dessuq City at a distance of about 270 Km north 
to EI-Khairiya Barrage. Its water is contaminated with some sewage effluents 
discharged from Dessuq City. The width of the Nile there is about 700 meters 
and its depth reaches 4.5 meters where the bottom is mostly silty-clay, 
containing some plant remains. 

Station V is located just in front of Edfrna Barrage. The Nile in this area
 
appeares more or less stagnant during periods when the gates of the Barrage are
 
closed. Its average water depth is about 6 meters and its width is 250 meters.
 
The surface sediment is silty-clay.
 

Sampling of bottom fauna was performed seasonally for two year cycle
 
between, May, 1987 and February, 1989. The months representing the four
 
seasons are: May (spring), August (summer), October (autumn) and February
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(winter). Two dredges were hauled from each site using Ekman bottom sampler 
and representing a total area equivalent to 0.04 m2 of the upper layer of bottom 
deposits. The hauled samples were washed in the field using a small hand net 
of bolting silk with 23 mesh/em and the benthic fauna was preserved in 10 % 
formalin solution. Sorting of fauna was carried out in the laboratory and each 
group was counted and weighed separetly after being left for five minutes on a 
filter paper to eleminate the external residual water. The different bottom 
animals were calculated as their total numbers and fresh weights per square 
meter. The biomass of molluscs were determined as their flesh weights. 

For identification of the different species the following works were consulted 
Muttkowski (1918), Eggleton (1935), Pennak (1953), Mundie (1955), 
Edmondson (1959) and Morris et al. (1980). 

RESULTS 

Some environmental parameters such as, tranparency water temperature, PH 
values, chlorosity, total alkalinity, dissolved oxygen and phytoplankton 
abundance are considered. 

Community Composition 
The benthic fauna of Rosetta Nile Branch included three main phyla with six 

classes namely; Annelida (Oligochaeta & Hirudinea), Arthropoda (Insecta & 
Crustacea) and Mollusca (Gastropoda & Pelecypoda). Oligochaeta contributed 
numerically the most dominant group during the second year of investigation. 
They formed about 31.14 % and 85.6 % of the total benthos during the two 
successive years (averages 803 & 3620 organisms m-2 respectively). On the 
other hand, arthropods ranked as the most important component in the first 
year. They constituted 55.2 % and 10.8 % of the total benthos during the two 
successive years (averages 1467 & 457 organisms m-2 respectively). Molluscs 
formed only 12.67 % and 3.3 % by number of the total benthos during the two 
successive years with annual averages of 335 and 139 organisms m-2. The 
recorded species and their numerical annual averages are given in table (1). 

Distribution and seasonal variations of the total fauna 
The average annual counts of the total benthos at the littoral stations 

amounted t03,974 organisms m-2 during the first year, decreased to 1,788 
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rganisms m-2 in the second one. This is in contrast to its distribution in the 
;1idstream sites where it appeared low throughout the frrst year with an average 
. !344 organisms m-2 but it increased to 6,660 organisms m-2 in the second one. 

Chironomus larvae were the main component of benthos at the littoral sites 
iuring the first year and contributed 64.7 % of their total counts (average 2570 
arvae/m2), followed by the oligochaete Chaetogaster limnaei (12.9 % & 511 
lrganisms m-2). This was reversed in the second year when Chironomus 

·arvae and Chaetogaster limnaei contributed respectively 16.4 % and 43.8 % of 
.he total fauna (averages 293 larvae 1m2 & 783 01igochaete/m2). On the other 
land, the midstream sites were dominated by Chaetogaster limnaei which 
;ormed 33.5% and 76.8 % of the total benthos during the two successive years 
averages 451 & 5112 organisms m-2 respectively). Besides, other species 

appeared more frequent particularly Tubifex tubifex, Nais sp. Bellamya 
unicolor and Chironomus larvae during the first year and Branchiura 
.owerbyi, Tubifex tubifex, Nais sp. and Chironomus larvae in the second one 
rable 1). 

Generally, the highest counts of benthos were observed at both sites of 
..;tation ill and less so at station V during the first year, mainly due to the 
moreased numbers of Chironomus larvae. In the second year, the midstream 
"ites, harboured higher counts of benthos particularly at station I, being mostly 
.)ligochaetes (Table 1 & Fig. 2A). The annual averages of the total benthos for 
he whole branch amounted to 2,657 and 4,225 organisms m-2 during the two 

.;uccessive years. 

The total benthos biomass was generally high whenever molluscs appeared 
In abundance due to their big size. Thus, the highest biomass was recorded at 
Doth sites of station ill and less so at station V during the two years, coinciding 
with the increased numbers of molluscs, in particular Bellamya unicolor (Table 
., & Fig. 2B). The annual average biomass of the total benthos amounted to 
24.75 and 93.l7g fresh wt/m2 at the littorals during the two successive years, 

Jecreased respectively to 84.94 and 48.94g fresh wt/m2 in the midstream sites. 
me annual average biomass for the whole branch reached 104.75 and 70.96 g 
lresh wt/m2 during the two successive years. 

Seasonally, stations I and II showed wide fluctuations in benthos counts from 
one season to the other. The highest density appeared in autumn and summer of 
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Table (l) : Average numbers of the different species of benthos (organisms m-2) and their frequency percentages 

to the total fauna recorded in the whole littoral and the whole midstream of Rosetta Branch 
during each of the two successive years of study. 

First year Second year 
May, 1987 - Feb., 1988 May 1988 - Feb., 1989 

Species Littoral Mid- Total Littoral Mid- Total 

stream averaees stream averaees 

No/m2 a/a No/m2 a/a No/m2 % No/m2 % NoIm2 % No/"; ". 
Oligochaeta 

Bronchiuro sowerbyi 41 1.03 70 5.2 55 2.14 130 7.3 226 3.4 178 4.2 

Tubifex tubi/ex 176 4.4 119 8.9 147 5.5 35 2.0 201 3.0 118 2.8 

Chaetogas/er limnaei 511 12.9 451 33.5 481 18.1 783 43.8 5112 76.8 2947 69.7 

Nais sp. 143 3.6 96 7.2 119 4.5 374 20.9 379 5.7 377 8.9 

Hirudinea 

G/ossosiphonio comp/onota 73 1.8 7 0.5 40 1.5 6 0.3 8 0.1 7 0.2 

He/obdella stagnalis 24 0.6 2 0.15 13 0.5 1 5 0.1 3 0.1 

Insecta 

Chironomus larvae 2570 64.7 284 21.4 1427 53.7 293 16.4 555 "S.3 424 H).O 

Chironomus pupae 66 1.66 10 0.17 38 1.4 13 0.7 46 0.7 30 0.7 

Ohiogomphus sp. 0 . 0 
0 - 4 0.1 2 0.1 

Plathemis sp. . - . - 1 I 

Crustacea 

Cordinea nilo/ica I 0.02 4 0.30 2 0.07 - . - -
Gastropoda 

Bellamya unicolor 219 5.5 169 12.6 194 7.3 146 8.2' 81 1.2 114 2.7 

Me/anoides tuberculota 10 0.3 - . 5 0.2 0 . 0 - . 

Cleopatra bulimoides 87 2.1 16 1.2 52 2.02 - - . - . 

Bulinus truncatus 10 0.3 . 5 0.2 

Biompha/aria alexandrina . 4 0.30 2 0.Q7 

Bivalvia 

Anodonta implicata 17 0.4 - 8 0.3 2 0.1 1 0.01 1 0.02 

Corbicula c:onsobrina 26 0.6 112 8.61 69 2.6 7 0.4 40 0.6 23 0.6 

Tot a I 3974 % 1344 100 2657 % 1788 % 6660 % 4225 % 
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Table (2): Aaverage biomasses of the different species of benthos (g1m2) and their frequency 
percentages to the total fauna recorded in Rosetta Branch during each of the two successive 

years of study. 

Second year 

May, 1987 - Feb. 1988 

First year 
May, 1988 - Feb. 1989 

TotalMid

stream 

LittoralTotalMid-LittoralSpecies 
averaeesstreamaveraees 

%gm20/. "10g/m2"100/. g/m2g/m2g/m2 %g/m2 

OligncluLe.ta 
1.71.23.21.5440.840.780.40.68 0.400.580.180.22Branchiura sowerbyi 

0.060.12 0.040.060.020.Q2 0.0240.10.100.020.11 0.09Tubifex lubifex 

0.860.6140.876 1.800.380.3520.20.39 0.220.330.090.11Chaelogaster limnaei 

0.076 0.110.170.0820.080.0710.08 0.10.090.080.060.08Nais sp. 

Hirudinea 
0.090.18 0.0630.090.040.0360.180.190.03 0.030.280.35Glossosiphonia complanata 

0.070.050.150.0760.020.020.130.140.00.0020.220.27Helobdella stagnalis 

Insecta 
1.070.761.040.511.081.010.980.32 1.030.2761.421.776Chironomus larvae 

0.04 0.060.110.0540.030.030.110.06 0.120.0480.140.18Chironomus pupae 
0.1 10.080.350.170.00.00.0Ohiogomphus sp. 
0.030.020.06. 0.0320.00.00.0Plathemis sp. 

Crustacea 
0.010.02 0.0050.010.00.010.010.020.0160.0030.004Cardinea nilotica 

Gastrupoda 
93.9466.789.843.896.189.5976.74 73.870.760.03274.993.45Bellamya unicolor 

.0.070.072 --0.00.9Melanoides tubercl/lata 
.'"-1.87 - -1.950.890.7542.523.15Cleopatra bu/imoides 
... 0.100.103 -- -0.00.170.3Bulinus fruncatus 

.. -0.03 -. 0.03 -0.060.05-Biomphalaria alexandrina 

Bivalvia 
0.41.01 0.290.4940.080.0816.817.5026.7522.7269.8412.272Corbicula consobrina 

1.06 1.51.960.9581.17 1.256.06.220.00.09.97Anodonta implicata 12.432 

70.96 10010048.76100100 93.17104.7510084.94100%124.75Tot a I 
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1987 at the littorals of the two stations respectively and in summer, 1988 in the 
midstream sites of both stations. They attained their maximum persistence at 
station ill during summer, 1987 and spring, 1988 at the littoral and midstream 
sites respectively. The littorals of stations IV and V harboured also high density 
of benthos during spring and summer of 1'988 respectively, while their 
midstream sites sustained the highest records in winter and summer of 1988 

_respectively (Table 3). 

The seasonal variations of the total benthos biomass generally followed their 
total counts except of the records of the midstream sites at stations IT, III and V 
in autumn and of stations IV and V during winter, 1988 and summer, 1987 
respectively. 

Distribution and seasonal variations of important species: 

1- Oligochaeta 

a- Chaetogaster limnaei K. Von Bear 
Cnaetogaster limnaei was numerically the most dominant oligochaete 

species in the Nile water. It averaged 481 organisms m-2 in the first year, and 
increased to 2,947 organisms m-2 during the second one. However, being small 
in size, its annual average biomass amounted only 0.22 and 0.61 g fresh wt/m2 

during the two successive years. 

The species appeared more frequent in the midstream site of station IV and 
at the littoral of station V during the first year (averages 1323 & 1579 organisms 
m-2 respectively). It increased sharply to an average of 16,380 organisms m-2 

in the midstream site of station I in the second year and this may be attributed to 
its transportation from the Upper Nile into the area by the swift water current 
prevailing winter (Fig. 3). 

Seasonally, Ch. Limnaei was recorded all the year round, attaining highest 
2counts of 14,230 organisms m- in the midstream sites during summer, 1988 

(Fig 4). On the other hand, its highest biomass was observed in the same sites 
during winter and summer, 1988 (averages 1.15 & 1.05 g fresh wt/m2 

respectively) and winter, 1989 (average 1.75 g fresh wt/m2). 

-
214 



T
a

b
le

 (
3)

: 
S

e
a

so
n

a
l v

a
ri

a
tio

n
s 

in
 t

he
 n

u
m

b
e

r 
(o

rg
a

n
is

m
s 

m
-2

) 
a

n
d

 b
io

m
a

ss
 (

g
/m

2
) 

o
f t

h
e

 t
o

ta
l b

o
tt

o
m

 f
a

u
n

a
 r

ec
or

de
d


 
a

t 
e

a
ch

 o
f t

h
e

 l
itt

o
ra

l (
l.

) 
a

n
d

 m
id

st
re

a
m

 (
M

) 
si

te
s 

o
f t

h
e

 d
iff

e
re

n
t s

ta
tio

n
s.


 
~

 

I 
II

 
II

I 
W

 
V

 
St

at
io

ns
 

L
 

M
 

L
 

M
 

L
 

M
 

L
 

M
 

L
 

M
 

S
ea

so
ns

 
N

al
m

2 
v
m

] 
N

al
m

2 
!ll

m
2 

N
al

m
2 

v
m

1 
N

al
m

] 
v
m

2 
N

al
m

] 
v
m

1 
N

a
lm

] 
91

m
] 

N
o

/m
2

 
v
m

2 
N

o
/m

2
 

vl
m

2 
N

oI
m

2 
vl

m
2 

N
o

/m
2

 
v
m

2 

F
ir

st
 y

ea
r 

S
pr

in
g,

 8
7 

48
7 

0.
33

 
19

50
 

32
.1

7 
11

59
 

17
9.

7 
22

85
 

22
2.

3 
52

1 
0.

40
2 

16
47

 
25

7.
64

 
16

80
 

0.
68

 

S
um

m
er

 
11

08
 

64
.1

3 
29

07
 

11
0.

71
 

47
79

4 
55

6.
4 

72
3 

0.
66

 
27

39
 

1.
21

 
36

44
 

46
7.

02
 

A
ut

um
n 

21
68

 
8,

74
 

99
1 

2.
30

 
30

92
 

11
8.

4 
24

37
 

24
5.

9 
15

97
 

66
.1

 
68

9 
0.

51
 

12
10

 
0.

87
 

27
05

 
59

.5
6 

90
7 

19
2.

42
 

W
in

te
r,

 8
8 

67
3 

0.
14

 
49

73
 

52
4.

24
 

62
82

 
39

9.
6 

95
8 

18
.8

5 
53

59
 

6.
6 

36
96

 
61

.6
9 

S
ea

so
n

al
 

13
28

 
9.

1 
93

3 
96

.4
 

97
5 

28
.3

 
77

3 
29

.6
 

14
,0

9 
37

6.
6 

27
22

 
32

1 
12

27
 

5.
24

 
16

42
 

1.
9 

29
23

 
21

1.
5 

64
7 

48
.3

 

av
er

ae
:e

s 

S
ec

o
n

d
 y

ea
r 

S
pr

in
g,

 8
8 

79
0 

0.
59

 
38

7 
0.

10
 

32
76

 
6.

06
 

71
57

 
16

.3
 

36
12

 
3.

05
 

47
04

 
0.

2 
28

40
 

25
.8

7 
47

38
 

76
.3

 

S
um

m
er

 
67

,5
32

 
4.

32
 

22
85

 
1.

64
 

49
89

 
10

.4
 

19
16

 
47

0.
4 

20
50

 
51

9.
12

 
82

4 
0.

61
 

25
87

 
1.

14
 

63
67

 
10

7.
65

 
52

75
 

78
.2

 

A
u

tu
m

n
 

94
0 

2.
37

 
84

0 
0.

76
 

36
95

 
84

4.
3 

13
26

 
18

3.
3 

15
2 

0.
17

 
45

4 
26

0.
31

 
53

09
 

15
.3

2 

W
in

te
r,

 8
9 

50
4 

0.
08

 
65

86
 

5.
59

 
16

8 
0.

08
 

40
32

 
1.

14
 

28
90

 
90

.4
3 

44
36

 
54

.8
 

68
 

51
58

 
49

.7
2 

11
,1

38
 

11
,1

38
 

8.
24

 

an
n

u
al

 

av
er

ae
:e

s 
32

4 
0.

17
 

28
62

6 
2.

5 
84

8 
1.

07
 

24
65

 
3.

1 
29

44
 

35
2.

8 
37

42
 

19
3.

4 
11

26
 

0.
94

 
18

61
 

0.
4 

37
05

 
11

0.
9 

66
15

 
44

.5
 

~ ~
 

~
 

~
 ~ ~ ~
 

~
 

~
 

N
 .....
. 

~
 

ti
t 

~
 

~
 
~

 
t--

i 
~

 
~

 ~ t:t=
 

ti1
 

C
) ~
 

~
 



SAMAAN, A.A., et al 

20 
First year Second year

SLI 

A A 
15 

~ 
~ 

5
"i 
~10 

"'C 

i 
llIl
 
::I
 

t', 

~'i 

SLV 
0 
.c 
E

5 

6 

~ 

~. 

~4 
.: 
~ 

~ 

2 

0 

stJn 
First year 

B 

stJ 

LM LM LM LM LM 

Second year 

B 

SLV 

LM LM LM LM 

Fig. (3) : Average counts (A) and biomass (B) of the different species of 
Oligochaeta recorded at each of the Littoral (L) and Mid-stream (M) sites of the 
different stations during each of the two successive years. 

II Chaetogaster limnaei ~Branchiura sowerbyi ~ Tubi/ex tubi/ex ~Nais sp. 
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Chaetogaster limnaei is an omnivorous species (Streit, 1977), previously 
recorded as the most dominant bottom dweller in Lake Burollus (Aboul Ezz, 
1984). 

b- Tubifex tubifex Muller 
The species was frequently recorded in the Nile stations and jt attained 

annual averages of 147 and 118 organisms m-2 with 0.06 and 0.10 g fresh 
wt/m2 during the two successive years. It appeared more abundant in the 
midstream site of station I and the littoral of station III during the first year 
(averages 323 & 621 organisms m-2 respectively) and in the midstream site of 
station IV in the second year (average 332 organisms m-2 ). 

Tubifex tubifex was recorded throughout the whole investigation period 
except in winter, 1989 (Fig. 4). It appeared more frequent in the midstream 
~ites during spring, 1988 (average 326 organisms m-2 ) and at the littorals in 
summer, 1987 (632 organisms m-2). 

The species usually prefers calm water with no strong currents that may 
wash out the bottom silt (Dumincka, 1987). It is considered as a typical species 
for polysabrobic zones (Dumincka, 1985). 

C -Nais sp. 
Nais sp was frequently recorded in the investigated area with annual 

averages of 119 & 377 organisms m-2 and 0.08 & 0.076g fresh wt/m2 during 
the two successive years. Its maximum persistence appeared in the midstream 
of station II and at the littoral of station N during the first year (averages 231 & 
445 organisms m-2 respectively) as well as in the two sites of station V in the 
second one (average 1651 organisms m-2 for both sites). The species occurred 
during the different seasons, showing its maximum persistence in summer, 
1988. 

d - Branchiura sowerbyi Bedd 
Branchiura sowerbyi appeared infrequently at the littorals of stations Ill, IV 

and V and midstream site of station ill during the first year, while it occurred at 
all stations in the second one. Its annual averages amounted to 55 & 178 
organisms m-2 and 0.40 & 1.2 g fresh wt/m2 during the two successive years. 
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Branchiura sowerbyi was recorded at most littoral sites throughout the 
whole investigation period, showing relatively higher counts in spring, swnmer 
and autwnn (118, 155 and 198 organisnls m-2 respectively). In the mid stream 
sites the species occurred during the four seasons of 1988 with highest density 
in summer which harboured an average of 402 organisms m-2 and it persisted 
in low counts during winter, 1989. 

Branchiura sowerbyi is a cosmopolitan species (Brinkhurst & Jamieson, 
1971), previously recorded from the Nile River and its connected canals (EJ
Duweini & Ghabbour, 1962) and in Lake Nasser (Iskaros, 1993). It is regarded 
as the most important oligochaete species at the littoral of Aswan Reservoir and 
in the Nile water at Aswan City (Iskaros, 1988). 

2 - Hirudinea 

a - Glossosiphonia complanata Linn. 
The species appeared infrequently during the first year at both sites of station 

III and at the littorals of stations IT and V with an annual average of 40 
organisms m-2 and 0.19g fresh wtIm2. Its distribution in the second year was 
confmed at both sites of station III and V and its average values decreased to 7 
organisms m-2 and 0.063 g fresh wtIm2. 

The species was recorded throughout the whole investigation period except 
in winter, being more abundant at the littorals during summer, 1987 (average 
282 organisms m-2). It favours both stagnant and running water systems 
(Millanby, 1977). 

B- Helobdella stagnalis Linn. 
The species appeared rarely at both sites of station V in spring, 1988 and at 

the littoral of station III during summer, 1987. Its annual averages amounted to 
13 and 3 organisms m-2 and 0.14 & 0.05 g fresh wtIm2 for the two successive 
years. 

3 - Insecta 

Insecta formed numerically the major component ofbenthos during the first 
year and contributed 55.1 % of their total counts and 1.1 % of their weights 
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(averages 1465 organisms m-2 and 1.15 g fresh wt/m2). However, these values 
decreased to 10.8 % and 1.3 % respectively in the second year (averages 457 
organisms m-2 and 0.9 g fresh wt/m2). The recorded forms were mostly 
Chironomus larvae and their pupae, beside scattered specimens of nymphs of 
Odonata. 

a - Chironomus larvae : 
Chironomus larvae represented the main constituent of Insecta in the 

investigated area. They appeared at all stations, showing maximum persistence 
at both sites of station III during the two years and in the midstream site of 
station I in the second year (table 4). Their annual averages reached 1427 
larvae/m2 and 1.03 g fresh wt/m2 during the first year and 424 larvae/m2 with 
0.76 g fresh wt/m2 in the second one. 

Seasonally, they appeared throughout most seasons, being more abundant in 
summer, 1987 at the littorals and in winter, 1989 at the midstream sites 
(Table 5). 

Cltirononius larvae usually inhabit the littoral zones of both oligotrophic and 
eutrophic lakes (Mundie, 1955) and are considered as a good indicator of water , 
pollution (Rivosecchi et a1., 1976). They may be found in moderately 
contaminated water but their growth is slightly retarded (Wentsel, et aL, 1977). 
They were previously recorded in Aswan Reservoir and Nile River (Iskaros, 
1988), in the polluted Lake Mariut (Samaan & Aleem, 1972), in Lake Burollus 
(Aboul Ezz, 1984) and Lake Edku (Samaan, 1977). 

b - Pupae of Chironomids 
Their distribution was confmed to the littoral of station III, coinciding with 

the increased numbers of Cltironomus larvae there. Few pupae were also 
observed in the mid stream sites of stations I, II, III and IV during the first year 
and at station I in the second one. 

Pupae of Chironomids appeared during one season or the other, being more 
abundant in summer, 1987 and winter, 1989. Their annual averages amounted 
to 38 pupae/m2 with 0.12 g fresh wt/m2 in the first year, decreased to 30 
pupae/m2 and 0.04g fresh wt/m2 in the second one. 
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Fig. (4) : Seasonal variations in the average number (A) and biomass (B) of the 
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Pupae of Chironomidae were also previously recorded at the littorals of 
Aswan Reservoir and in the Nile River (Iskaros, 1988). 

c - Nymphs of Odonata 
Nymphs of the family Gomphidae (Ophiogomphus sp.) were observed once 

in the midstream site of station I during winter, 1989 with 84 nymphs/m2 and 
0.67g fresh wt/m2 and that of the family Libellulidae (Plathemis sp.) ill the 
midstream site of station III during summer, 1988 (17 nymphs/m2 and 0.65 g 
fresh wt/m2). They were also previously recorded at the littorals ofAswan 
Reservoir and in the Nile River (Iskaros, 1988). 

4 - Crustacea 

Cardinea nilotica Roux 
The Nile shrimp Cardinea nilotica was rarely recorded at the littoral of 

station III during autumn, 1987 and in the midstream site of the same station in 
summer of the two years. 

The species is a tychoplanktonic form, previously recorded among the littoral 
vegetation of Lake Nasser (Entz, 1976). 

5- Gastropoda 

a - Bellamya unicolor Olivier 
Bellamya unicolor appeared as the most dominant gastropod in Rosetta 

Branch and it averaged 194 and 114 organisms m-2 during the two successive 
years. Its biomass was also high and attained annual averages of 76.74 and 
66.69 g fresh wt/m2 respectively. 

The maximum persistence of the species was recorded at both sites of 
stations III and V in both years. Otherwise, it appeared rare at the littorals of 
stations I and IT during the first year and was missed from the other stations in 
the second one (Fig. 5). The species was observed during most seasons, 
showing higher counts in summer and/or autumn (Fig. 6). 
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Bellamya unicolor was previously recorded at Aswan Reservoir (Iskaros, 
1988), also in the Nile system including Lake Victoria, Lake Kioga and Lake 
Albert (Rzoska, 1976 & Brown, 1980). It usually survives in clear slowly 
flowing waters (Brown et al., 1984). 

b - Cleopatra bulimoides Olivier 
Cleopatra bulimoides appeared only at the littorals of stations IT, III & V and 

in the midstream site of station V during the first year, being more frequent in 
summer. Its annual average amonted to 52 organisms m-2 and 1.95 g fresh 
wt/m2. 

The species was previously encountered among the bottom fauna ofAswan 
Reservoir (Iskaros, 1988). It is widely distributed in most inland waters of 
Africa, particularly in Egypt (Brown, 1980). It usually survives in riverine 
localities and slowly flowing clear water (Brown et al., 1984). 

c - Melanoides tuberculata Muller 
Melanoides tuberculata appeared once at the littorals of stations III and V 

during summer, 1987 with 50 and 134 organisms m-2 and 0.072 & 2.8 g fresh 
wt/m2 respectively. 

It is regarded as euryhaline species, previously observed in Aswan Reservoir 
(Iskaros, 1988), as well as in the Egyptian Delta Lakes (Samaan, 1977;' 
Guerguess, 1979 & Aboul Ezz, 1984). The species can afford partial pollution 
(Samaan & Aleem, 1972). 

d - Bulinus truncatus Audouin 
The distribution of B. truncatus was also confmed to the littorals of stations 

III and V during the fIrst year of investigation with annual averages of 9 & 42 
organisms m-2 and 0.01 & 1.02 g fresh wt/m2 for the two stations respectively. 
It appeared mainly in summer, 1987 (average 30 organisms m-2) and was rare 
during spring, 1987 and winter, 1988 (averages 7 & 3 organisms m-2 

respectively). 

The species was previously recorded in the Nile River and at the littorals of 
Lake Nasser and Aswan Reservoir (Iskaros, 1988) and in Lake Manzalah 
(Guerguess, 1979). 
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e - Biomphalaria alexandrina Ehr. 
Biomphalaria alexandrina appeared once in the midstream site of station ill 

during spring, 1987 with 34 organisms m-2 and 1.02 g fresh wt/m2. 

The species was also previously recorded at the littorals of Aswan Reservoir 
(Iskaros, 1988) and is regarded as a common gastropod in the Nile River 
(Dawood & Chu, 1973). It inhabits slowly flowing irrigation canals (Dazo et 
aI., 1966) and the Nile Delta Lakes around the outlets of the fresh water drains 
(Brown, 1980). It is usually found among aquatic vegitation in the Sudan 
(Williams & Hunter, 1968). 

6 - Pelecypoda 

a- Corbicula consobrina Cailliaud 
Corbicula consobrina formed the main bivalve inhabiting Rosetta Nile 

Branch. Its annual averages amounted to 69 organisms m-2 and 17.5 g fresh 
wt/m2 in the first year, decreased to 23 organisms m-2 and 0.28 g flesh wt/m2 

in the second one. 

The species appeared at all littoral sites except that of station V as well as in 
the midstream sites of stations I, II and III during the first year. Its distribution 
in the second year was confined to both sites of station II. The highest counts of 
C. consobrina was in winter, 1988 at the littorals and in autumn, 1987in the 
midstream sites. Similarly, Leveque (1973) recorded heavy reproduction of the 
species during the cold season in Lake Chad. 

The species is regarded as an important mollusc in Lake Burollus (Aboul 
Ezz, 1984), Lake Menzalah (Guerguess, 1979) and Lake Edku (Samaan, 1977). 

b - Anodonta implicata Say 
The species was recorded at the littorals of stations IT, ill and V during the 

first year of investigation, being numerically more frequent at station V in 
spring, 1987 while its highest biomass of 26 g flesh wtIm2 was recorded at 
station ill in autumn, 1987. During the second year, its distribution was 
confmed to the midstream site of station V in summer, 1988 and at the littoral 
of the same station in winter, 1989. Its annual averages amounted to 8 and 2 
organisms m-2 with 6.22 & 1.06 g fresh wt/m2 during the two successive 
years. 
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DISCUSSION 

The Rosetta Nile Branch lies in a wann temperate zone where the average 
monthly air temperature fluctuates between 13°C in winter (January & 
February) and 30°C during swnmer (July & August). According to its 
shallowness the temperature of the Nile water usually follows that of the air and 
its average values ranged between 14 and 30°C during winter and swnmer 
respectively in the present investigation. 

The peaks of the total counts of benthic falUla in Rosetta Branch appeared 
mostly during summer (29.2°C) and autumn (24.8°C). Similarly, Sitaramaiah 
(1966) found that the oligachaete population increases with the increase of 
water temperature. In the present investigation Chaetogaster limllaei appeared 
all the year round but attained its highest density in summer, 1988. Also, the 
distribution of Nais sp. and Tubifex tubifex were mostly confmed to the 
swnmer. El- Duweini and Ghabbour (1962) postulated that the seasonal 
variations of water temperature is not a determining factor in the distribution of 
oligochaetes. Pennak (1953) considered that although temperature is not 
usually a limiting factor for the growth of oligochaetes, yet it often determines 
their relative abundance. 

The Chironomus larvae which represent the second dominant benthic 
constituent in Rosetta Branch showed also their highest density during summer 
as well as in winter. Iskaros (1993) found high counts of these larvae in Lake 
Nasser during winter and early spring. This indicates that other factors beside 
temperature variations affect their seasonal distribution. 

The highest occurrence of pelecypods was also in summer and autumn, while 
gastropods were completely absent in summer, 1987 at the midstream sites. 
Brown (1980) attributed the decline of gastropods in summer to their high 
mortality as a result of low oxygen content. 

The concentration of dissolved oxygen is one of the most important factors 
controlling aquatic life. Train (1979) mentioned that the amount of dissolved 
oxygen .required for healthy growth of fresh water biota must be over 5 mg 02/1. 
This is mostly the case in Rosetta Branch except during summer when lower 
oxygen content down to 1.1 m1 °2/1 was frequently observed in the near bottom 
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layer (Soliman~ 1994). The two main benthic components in Rosetta Branch 
namely; Oligochaetes and Chironormus larvae can tolerate low oxygen content 
(Brinkhurst & Jamieson, 1971). This is emphasized by their maximmn 
abundance during sumn1er, coinciding with the minimum oxygen concentration. 

The nature of bottom sediment has a selective influence on the quality of 
~enthos (Welch, 1952). Its texture in the investigated area ranges from sandy
silt to silty-clay. Most of the recorded species favour silty-clay substrates. Thus 
the growth of Tubifex tubifex is favoured on muddy bottoms (Dumnicka, 1985) 
while Branchiura sowerbyi appears more abundant in clayey silt bottom 
(Naidu, 1965). Wirth and Stone (1968) mentioned that most chironomids breed 
on muddy bottom. For molluscs, the distribution ofMelanoides tuberculata, 
Bellamya unicolor and Cleopatra bulmoides was confmed to sand-silt-clay 
substrates in Lake Nasser while Bulinus truncatus and Biomphalaria 
alexandrina usually inhabits areas with aquatic plant belts (Iskaros, 1988). 

Results of the present investigation indicate that the Rosetta Nile Branch 
represents a highly eutrophic running water system. This is attributed to the fact 
that it'" harbours a high standing crop of both phytoplankton (average 7,104,150 
units/I) and zooplankton populations (average 639,180 organisms m-2) 
(Soliman, 1994). These intum form the basic food supply for benthos 

( 

particularly in the form of detritus. Thus, the average annual biomass of bottom 
fauna in Resetta Branch amounted to 87.9 g fresh wt.lm2 during the present 
investigation. This value is much higher than those previously recorded for the 
Egyptian Delta lakes which fluctuated between 9.9 and 76.5 g fresh wt.lm2 

(Samaan & Aleem, 1972; Samaan, 1977; Aboul Ezz, 1984; Samaan et aI, 1989). 
It is also higher than the records of benthos in Lake Nasser and Aswan 
Reservoir which averaged 7.5 and 20.4 g fresh wt./m2 respectively (Iskaros, 
1988). 
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