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ABSTRACT

hytoplankton structure and abundance were studied weekly in
Boughaz El-Maadiya, a channe! connecting between Lake Edku and
the Mediterranean Sea at Abu Kir Bay. The study extended from the end

of April to end of October 1997 at four locations representing different
ecological conditions.

Weekly changes were observed in both the structure and standing
crop of phytoplankton due to changes of current direction towards the
Lake or the Sea. The Majority of the recorded species were fresh or
brackish water forms, while 39 species were marine. Diatoms were the
most diversified group (77 spp.), followed by green algae (46 spp.), blue
greens (30 spp.), Euglenophyceae (16 spp.) and dinoflagellates (13 spp.).
The standing crop showed abnormal wide weekly variations between
10x10* and 36.8x10° units 1! for numerical density and 10.6-124.7 pg I'!
for chlorophyll a. Diatoms occupied the first order of abundance,
constituting 54.5-81.6 % at different locations and then green algae (16.3-
41.8 %). Both groups displayed cbvious weekly variations, while other
groups showed intermittent flash appearance with markedly lower
densities. The species diversity as well as species richness were high,
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indicating spatial and temporal variations. Cluster analysis demonstrated
three main groups of species that differed in their frequencies and
abundance. The correlations between phytoplankion abundance and
ecological parameters were oftenly insignificant reflecting strong role of

the current regime on the phytoplankton distribution in Boughaz El-
Maadiva.

INTRODUCTION

Phytoplankton, the primary biological component of aquatic
ecosystem, is the most rapidly susceptible to any minute environmental
changes. Boughaz Ei-Maadiya is a short narrow and shallow channel
connecting Lake Edku to the Mediterranean Sea at Abu Qir Bay. Both
water bodies are completely different in their ecological conditions. The
water quality in Boughaz El-Maadiya suffers from irregular changes due
to continuous mixing of Mediterranean sea water and very low brackish
water of Lake Edku. Such process created unstable ecological
characteristics in Boughaz El-Maadiya (Abdel-Aziz and Dorgham,
1999). Relative to such changeable conditions, it was necessary to follow
up the dynamics of phytoplankton community in Boughaz El-Maadiya
at short time intervals and very close locations.

According to the available literature, little is known about
phytoplankton in Boughaz area. The previous studies were based mainly
on monthly collection of svmples (Gharib, 1983; Gharib and Soliman,
1998), which did not reflect the rapid changes of the ecological
conditions (Abdel-Aziz and Dorgham, 1999) and the quantitative and
qualitative structure of phytoplankion community in the study area.
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MATERIALS AND METHODS

The present study was conducted during the period from the end of
April to the end of October 1997, based on quantitative samples only.
Four locations were selected representing different ecological conditions
(Fig. 1), one at the Lake side (St. I), two inside Boughaz El-Maadiya
(Sts. I & III) and one at the sea side (St. IV). Water samples were
collected weekly from the surface water, preserved in neutralized
formaline, and left 3-4 days for settling. After decantation, the
phytoplankton species were identifed in the concentrated samples
following Heurck (1896), Peragallo and Peragailo (1897-1908), Hustedt
(1930), El-Nayal (1935;1936), Bachmann (1936), Allen (1937), Huber-
Pestalozzi (1938), Cupp (1943), Hendey (1964) and Khunnah {1967).
The standing crop was determined by numerical density according to
Utermohl (1936) and concentration of chlorophyll a (Strickland and
Parsons, 1972). The correlation coefficients between phytoplankton
density and different ecological parameters were calculated. Species
diversity was found following Shannon and Weaver (1963), species
richness (Margalef, 1968) and (IBD) the index of biotal dispersity (Koch,
1957). Cluster analysis was also done according to Norusis (1993).

RESULTS
Community structure

Pronouncedly rich phytoplankton community (a total of 182 spp.)
was found in Boughaz El-Maadiya during the present study. The great
majority of the identified forms (143 spp.) were either fresh or brackish
water and 39 species were purely marine. As it is usually found in marine
and brackish water habitats, Bacillariophyceae comprized the highest
number of species (77 spp.), but Dinophyceae showed remarkably low
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number(13 spp.). The fresh water Chlorophyceae, Cyanophyceae and
Euglenophyceae were represented by 46 ,30 and 16 species, respectively.

The total number of species at the different stations (131-140 spp.)
reflected high similarity of phytoplankton compositicn in most part of the
study area (Sts. I,XI& III) since the values of IBD (74.7-75%) were similar
(Fig. 2). At the sea side St. (IV), the similanty was comparatively lower
(61-67%). The numbers of diatoms and dinoflagellates assemblages at St.
IV were Jarger than those at the other stations, while those of
Chlorophyceae, Cyanophyceae and Euglenophyceae were lower (Table
D).

Standing crop

The phytoplankton density varied widely during the study peried
between 10 x 10° and 36.8x10° units 1", The mean densities at Sts. I - IV
(1.38x10°%, 1.83x10° 1.95x10° and 2.59x10° units 17 respectively)
indicated pronounced variations. The sea side St. (IV) harboured the
maximum density, while the Lake side (St. I) sustained the lowest
density. Weekly variations were observed in the total phytoplankton
density at each station. However, the patterns of abundance peaks were
similar with differences in their timing (Fig. 3). Two peaks commonly
appeared in mid May and the beginning of June in the whole area
(4 June), and two additional peaks in early and late July at St. I, 1I and I11.
All peaks attained remarkably different values, those of May and June
being the highest. Such pattern revealed that spring is still the seascn of
highest phytoplankton production in Boughaz area as well in other
Egyptian coastal waters. On the other hand, Boughaz area was
characterized by high levels of nutrient salts, where nitrate varied between
0.42 and 41.95 pg at. I'", phosphate between 1.14- 6.9 g at. I"' and
silicate: 3.2 - 165.5 pg at. "' (Table 2).
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Chlorophyll a sustained oftenly remarkably high concenirations,
in the whole area fluctuating between a minimum of 10.6 pg I'' at St. I
and a maximum of 124.7 ug I"' at St. I1. Similar to the numerical density,
chlorophyll a suffered from wide temporai and spacial vanations, but the
timing of peaks was different. At St. IV, chiorophyll a fluctuated between
14.7 and 100.5 pg I"' , whereas at Sts. I-III it fall within the ranges 10.6-
112.8 pgl?,15.7-124.7 pgl' and 17.0- 111.6 pg I'' respectively. Again,
the majonty of chlorophyll a peaks appeared during spring and early
summer, while from mid summer to the end of October the concentrations
were markedly low (Fig. 3). The temporal distribution of chlorophyll a in
Boughaz area showed biweekly fluctuaticn between increase and decrease
during the study period.

The bulk of phytoplankton density was caused mainly by few
species. Diatoms and green algae appeared to be the oftenly major
components, Cyclotella meneghiniana, Nitzschia palea and N. closterium
were the most dominant diatoms, while Scenedesmus quadricauda, Sc.
bijugatus, Sc. acuminatus and Crucigenia rectangularis dominated
among the green algae. Of the other groups, the dominant species were
represented by relatively low density. Some species showed flash
appearance with remarkably high counts such as Skeletonema costatum,
Rhizosolenia fragilissima and Chaefoceros affinis.

Species succession

The dominance of species was exposed to clear temporal and
spatial variations. At the end of April, with the seaward current, diatoms’
formed 35-69 % of total density, with the highest contribution at the sea
side (St. IV} and the lowest at the lake side (St. I). C. meneghiniana, N,
closterium and N. palea dominated at Sts. 1, 11, and 1Ii, and Chaetoceros
affinis at St. IV, The density of green and blue green algae increased
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towards the lake from 30% to 52 % and 0.5 to 13% respectively, with the
dominance of Sc. guadricauda and Spirulina laxissima.

During May, diatoms appeared as the most abundant group in
Boughaz area with weekly variable contributions at each station. They
oftenly decreased towards the lake, except the opposite trend in the third
week (Fig. 4). C. meneghiniana and N. palea were the leading forms
during May. However, On 7th of May, Rh. fragilissima and different
species of Chaetoceros dominated at St. IV, forming 25% and 55%
respectively of the total phytoplankton density. Sk. costatum showed also
great abundance during May at St. IV constituting 95% of total
phytoplankton. On the other hand, the green alga Sc. guadricauda
followed the dominant diatoms in abundance during May.

In June, the contributions of the algal groups were approximately
similar to that found in May. Cyanophyceae played greater intermittent
role during June and less so the Euglenophyceae (Fig .4). During this
month, phosphate supply was also high. C. meneghiniana, N. palea and
N.microcephala were the leading diatoms and Sc. quadricauda and C.
rectangularis among green algae,

In the first week of July, St. I was characterized by the minimal
nutrient content, particularly silica, and greatest phytoplankton density.
At this station, diatoms attained the maximum count {78%) compared to
other stations, also with the dominance of C. meneghiniana. At the other
stations, ammonia was high and green algae constituted up to 52 % at St.
III. In the second and third weeks the roles of green algae increased
towards the sea, forming 57% and 71% respectively at St. IV. In late July
(23" -30™), nitrate increased concomitant with a considerable decline in
phosphate. Diatoms again became the leading group, constituting 46-
82% of the total density at the sampled stations with the absolute
dominance of C. meneghiniana.
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In August, green algae became again the predominant (48-87%),
while diatoms mostly ranked the second abundant group with two
exceptions at Sis. [ & I (Fig. 4). Cyanophyceae showed intermittently
pronounced contributions (up to 12 %) and were mainly represented by
Spirulina and Oscillatoria. Euglenophyceans played relatively large role

in August, forming 6-32 % of the total count, particularly in the second
week of August,

During the first half of September, green algae were still
dominant in the whole area (61-88 %), replaced alternatively in late
September and October by diatoms and blue-green algae. In mid
October, salinity was comparatively high (15.8-22.3 PSU) in most
Boughaz area, whereas Dinophyceae formed 10- 43% respectively of
total phytoplankton and was dominated by Peridinium trochoideum and
Prorocentrum micans.

Species diversity

Relatively high diversity of species was recorded most time. The
highest values of diversity index at the four stations were similar (3.04-
3.1), while the lowest varied between 0.12 and 1.39. The range of index
variations was the widest at St.IV and narrowest at St. 1. Pronounced
weekly variations appeared from May to July at all stations, whileas
small weekly changes were detected from August to October (Fig. 5).

The species- richness of phytoplankton community was
characterized by high values during most of the present study, varying
between a minimum of 1.11 and a maximum of 4.52 in the whole area.
Beside clear spacial changes, weekly variations in species richness were
also observed at each station {Fig. 5). Contradicting to diversity index,
the narrowest variation range of species richness (1.72-3.25) was: found
at the sea side station, while the widest range (1.11-4.52) at St. III. The
diversity index showed significant correlation with the species richness
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(r=0.392-0.5476 at n=26— 27), however, figure 5 shows direct weekly
relationship between the two indices at different stations most time and
inverse one in fewr occasions.

Cluster analysis

Cluster analysis of the most common and dominant species in
Boughaz EL-Maadiya demonstrated three main groups at stations I, II
and IV, while at station III no clear pattern was recognized (Figs. 6-9).
Group I (A& B) oftenly comprised perennial or semi-perennial species
which appeared at each station most of the study period and caused the
main bulk of the total phytoplankton density. The occurrence of these
species was reiterated 85-100 % of the total sampling times at St. I, 63-
100 % at St. II and 63 —96 % at St. IV. There was a great similarity in
species composition of group I at all stations, but their population
densities and temporal peaks differed markedly (Tables 5-7}.

Groups II (A, B and/or C) and III ( A,B, C) included species
appeared in 30 —67 % of the collected samples, but they played limited
role in the phytoplankton density. Distribution of these species inside the
cluster groups and the timing of their peaks showed pronounced
variations between stations (Tables 5-7).

DISCUSSION

The Phytoplankton community of Boughaz El-Maadiya was
typically of brackish water, which usually comprises fresh, brackish and
marine forms with different contributions. Since Boughaz El- Maadiya is
a connection between the seawater at Abu Qir Bay and freshwater in
Lake Edku, the current regime seems to be one of the main factors
controlling the community structure and abundance in the area.

The weekly field observations of the surface current during the
present study revealed the prevalence of fresh water current most time.
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Oppositely, the sea water intermittently invades the adjacent part of the
Lake. Weekly records of salinity in Boughaz El-Maadiya demonstrated
such pattern of current regime (Abdel-Aziz and Dorgham, 1999). Daily
changes of current direction were observed by Mochamed (1981)
indicating dominance of the seaward current.

Due to prevalence of the freshwater current, many fresh and
brackish water species were found at the seaside St. [V in most collected
samples. Some of these species sustained dense populations, forming
refatively high percentage of the total phytoplankton count, such as
Cyclotella meneghiniana, Scenedesmus quadricauda, Nitzschia palea, N.

microcephala, Cyclotella glomerata and Scenedesmus bijugatus
(Table 7).

The total number of recorded species (182spp.) indicated a rich
phytoplankton community in Boughaz area. The affinities of these
species reflected the dominance of fresh and brackish water forms (143
spp.) due to the prevalence of the freshwater current most time. The IBD
demonstrated high similarity (75%) in the community structure along the
major part of Boughaz El-Maadiva (Sts. 1, 1T and III), and comparatively
lower similarity (61-65%) with the community of the sea side station
(IV). However, the abundance and distribution of the existing algal
groups showed pronounced weekly variations and alteration between the
sampled stations. Similar pattern was also observed in the area for
zooplankton distribution and abundance (Abdel-Aziz, 1999).

Associating with the prevailing seaward current the fresh and
brackish water forms, C. meneghiniana, N. palea and Sc. quadricauda
were the perennial leading species in the whole area. But with the
Lakeward current, some marine species dominated the phytoplankton in
certain occasions, particularly at St. IV, such as Rhizosolenia
fragilissima, Chaetoceros affinis and Skeletonema costatum. The
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abundance of C. meneghiniana and Sk. costatum. in the area is an
indication of eutrophication and low salinity waters (Smith and White,
1985; Werner, 1977; Mihnea, 1985; Caroppo and Cardellicchio, 1995,
Dorgham er al., 1987 and Dorgham, 1997).

The high concentrations of nutrient salts led to intensive growth
of phytoplankion with average density of 1.94x10° units/L and
chlorophyll a of about 48 [lg/L. These conditions are streng evidence of
eutrophication in the study area, which may be related to similar
conditions in Lake Edku (Gharib and Soliman, 1998). Both
phytoplankton density and chlorophyll a concentration in Boughaz El-
Maadiya suffered from wide temporal and spacial fluctuations, regardless
of nearness of the sampled stations and shortness of the time intervals,
Alternative biweekly increase and decrease of both parameters was the
dominant pattern at all stations. Such pattern revealed a strong
relationship between the current regime and the quick temporal variations
of phytoplankton abundance in Boughaz El-Maadiya. It was frequently
observed that, peaks timing of chlorophyll a did not coincide with those
of total phytoplankton density, and the correlations between the two
variables were mostly insignificant. However, signifacnt correlation was
found between chlorophyll a and density of the green algae, which are
usually characterized by higher chlorophyll content. This may indicate
the role of phytoplankton composition in such correlation.

It could be generally supposed that, weekly abundance of
phytoplankton in Boughaz El-Maadiya is intimately related to analogous
variations occuring in both Abu Qir Bay and Lake Edku, but with
irregular distribution in Boughaz area due to rapid changes of the current
direction. Instability of the ecological conditions was the characteristic
feature of Boughaz area (Abdel-Aziz and Dorgham, 1999). These short
time variations were not recorded by Gharib (1983) and Gharib and
Soliman (1998). This may explain the flourishing of Cyanophyceae and
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Euglenophyceae in Boughaz area during summer. Cyancphyceae usually
prefer the warm waters (Tilman and Kiesling, 1984; Komarkova and
Hejzlar, 1996) and they are more characteristic to eutrophic waters than
oligotrophic (Lund, 1969; Wetzel, 1975; Trimbee and Prepas, 1987).

Phytoplankton density showed significant correlations with the
ecological parameters, especially salinity, temperature and secchi-depth.
Such type of correlations did not demonstrate the actual effect of those
parameters on the phytoplankton abundance, since the existing
phytoplankton populations in Boughaz area at a certain time actually
represent those of the lake and sea at that time- Consequently, the
abundance and structure of phytoplankton community in Boughaz El-
Maadiya is exposed to frequent changes at short time intervals and the
dominance of species is controlled by the prevalence of either lakeward
or seaward current in the area. However, phytoplankton density was
significantly correlated with dissolved oxygen, which is a biproduct of
the photosynthesis. Such process occurs wherever the phytoplankton
exist regardless of the ecological conditions.

Species diversity and richness were mostly high in Boughaz El-
Maadiya. Both indices showed pronounced weekly variations at the
different stations reflecting rapid changes in the community structure.
The highest richness at St. III may be resulted from aggregation of both
freshwater and marine species in convergent area frequently formed at
this station, due to confronting of the two noncoherent currents (Abdel-
Aziz and Dorgham, 1999). On the other hand, the lowest species richness
and highest diversity at St. IV may indicate the effect of the prevailing
freshwater current on the marine phytoplankton and the increase of
abundance of fresh water species. Whileas the lowest diversity of species
at St. I may be attributed to the increase of the marine assemblage
numbers carried in by the lakeward current. Margalef (1978) and
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Reynolds (1980) supposed that nutrients and water column stebility are
the major environmental factors controlling phytoplankton diversity and
seasonal succession. In the present study, nutrients were sufficiently high
and therefore, the water column stability may be one of the factors
influencing the diversity and species richness in Boughaz El- Maadiya.
This was also in agreement with the observations of several authors
(Jones, 1977; Harris and Piccinin, 1977, Harris, 1980; Haffner ef al.,
1980: Wall and Briand, 1980). Structure and abundance of the
phyioplankton community of Boughaz El-Maadiya is tightly related to
those of the Sea and Lake and is oftenly controlied by the mixing of the
sea and Lake waters. Margalef (1960) admitted that, the diversity index
would be higher when two different communities mix together. A good
relation was found between the diversity index and species number in
Boughaz El-Maadiva. The low wvalues of diversity index were
accompanied by the dominance of one or two species and low richness,
while high diversity coincided with the dominance of several species and
high richness. This phenomenon was observed at all stations. In some
occasions, the inversz relationship between diversity and richness may be
attributed to the disturbance in the community structure caused by the
current regime. Karentz and Mclntire (1977) stated that the number of
species and the degree of evenness are closely related to the species
diversity.

The differences in structure of the cluster groups between very
close stations at short time intervals may also reflect rapid changes of the
current direction and consequently instability of the ecological conditions
and of phytoplankton community structure and abundance.
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Table{1) :Numbers of genera and specics of different zroups at the sampled stations .

Station | Station 11 Suation 1] Station 1V
Grouns Genus | Species | Genus | Species | Genus | Species | Genus — Specics
Bacillariophyceae | 26 53 20 | 42 21 49 i, &
Chlorophyceae 23 40 2 11 n 40 19 ! 3
Cyanophvceae 15 24 14 26 16 217 1w ; 2t
Dinophycese 3 7 10 4 ¢ 6 ‘ 1y
Euglenophyceac 3 13 4 i2 | 12 2 i i
]
[l
Table(2) : Variation ranges and aversge values of physico-chemical parameters
at different stations inDoughaz El-Maadiya during the peried April -
October 1997,
{ Aftcr Abdel-Aziz & Dorcham. 1999 and Fahmy, rcrsontl communication ),
, ] : |
 Parameter | Station 1 | Station I+ Statian 151 Station IV
H |
Temperature [ °C ) range | 19525 i 19.5-28 I 19-27 1927
Secehdeph {em) range ' 35 -80 {30.90  |30.90 30. 10
dissolved oxygen (mbQ 17"y range | 201471 5 195580 1.92.5.54 1924 X0
Salinmn fage L URSZTd L OR300 | DR4A3NR) RN
{ PSU; mean . 3168 b4, 804 | $.202 10,558
pH range i7.73-8.77 | 2.72-885 176188 78807
mean § 5.269 18.226 530 ) | S
Nitrate rango 10.42-40,52 12574198 | 3.56-37.81 C.0E-30.40 |
agat)” mean 36.776 21,502 21.099 17.66% |
Nitrite range 0.99-14.08 ) 0.21-16.81 | 0.69.16.84 032015
’ugal_l" mean 6 .95 4,72 5.4 4227
Ammoria ange | 00-699 041030 041025 04090
gl mean | 9553 5142 5.368 S 78K
Phosphate range 1.14-6.90 | 1.26-5.7 1.2. 6.3 1.16-5.2%
argan mean ;& 218 1.063 3.705 LIIR
Silicate 32062 | 24.0-1641 ] 28.8-15)5 23.3-165.5
a range 93.57% | 9933 99.3| 0543
gean mean .

Table (3):Percentage of the diffcrent algal groups in the phytoplankton

apulation at different stations.

. Groups Station 1 Statien ! Station 11§ Station IV
Baciilariophyceae 54.9 544 67.1 Bl.&
Chlorophyceae 40.6 4].8 29.6 16.3
Cyanophyceae 10 25 2.0 .2
Dinophvceae 0.3 0.4 0.3 0.6
Euglenophyceae 1.2 0.9 1.0 0.J
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Tablc[d):-Correlution cocflicients hetween phstnplaakton alnadance and
physico-chemucal parameters.
esi2nificant at p=0 1.-:p=0 03,7:p=0.02 ':p=0. 01.0:0.001

Statian 1 i Station [T Station m

cell caunts and chloruph; c =041 006523 . u.2502

- counts of diatoms angd chl. C~0.4163 ' 00.6427 0 02068

. Counts of green algae and chl. - 40.393 ; 00.6239 [ 135338
! Counts of biue green and chl. . +0.356) 103632 102312
cell caunts and Secchidise -0.167 . -0.1886 D73
“Total count and salimty 0047 - -0.2287 100055
: Counts of diatoms and sabimiy i -0.0733 | -0.1904 i .0.0184
Counts of green algae and salinity 1-0.1365 ! -0.2645 | 9 0943

: Counts of blue—green algas and salinity  © -0.i853 i ~0.3484 . (2239

 counts of Euglenophyzeas and salininy  +-0.2322 . -0.2917 - la3s
counts of Dinophycear and s2.inily 102188 10514 - 0.23%2
counts of diatoms 2nd pxygen | 10.6197 | 00.6924 1§ !0.5361
counts of green algae and oxypen { 00,6749 | 00.7701 05126
counts of blue-green algae ond oxygen | 00,7242 | 03241 40,4361

I' counts of Cuglenophyeeae and oxygen 0.3154 0.1876 -0.0869
counts of Dinophyveeae and oxygen -0.2058 | -0.2549 -0.1123
Total counts and oxygen | 00.6619 | 01.7415 | 10.5656
Counts of diatoms and silicate F-03173 1-0.2425 -0.0567
Counts of grecn algae and silicate 0074 -0.302 -0.2043
| counts of blue-geeen aigac and siticate . -0.1707 V.0.0107 0116l

| counts of Eugrenophy ceae and silicate | -0.3093 1-0.1775 | -D.0377
rcounts of Dinophy ceae and silicate 00617 - 01042 | 0,003
'"Total counis and silicate 02046 - -0.2647  0.0897
Counts of diatoms and ammania PLQ17s - -0.0091 01533
Counts of green algae and ammaonia -0.2181 10265 | -0.0573
| Counts of bluc-green alpae and ammonia -~ -0.2601 * 0.265 | UGS
Counts of Euglenophscear and ammonia “-0.1124 - 0.0919 L3370

' Counts of Dinophyceae and 2ammona -0.306 0.2157 (3132

, Tonal counts and ammonia 01533 -001728 0 D 1IRT
Counts of dratoms and nitre n-(275 0.0699 -0.0903
Counts of green algae and niirite 00313 - 0.0975 1.p.2:29
Counts of blue-green algae aad ninie 3838 .-00024 . -0.083)
Counts of Euglinophyeeac and mitrite ~-0 1089 , 0205 ’ 1283
Counts o Dinophscear and nurie j 0.0306 | 0.0235 L D1403
Total coums and milrite -0.2032 -0.0871  :.D 1400
Counts of diatoms and nitrate P =081 (007 |.oa207
Coums of green algae and nitrate b.0.1953 | -0.1957 02477
Counts of bluc-green algae and nitrale 0.1865 1+ -0.266! 00116
Counts of Euglenophyceae and nirate 00928 ;0.1739 0.155¢9
Counis of Dinophyceae and nirate 0.1362 ) -0.0946 2-0.5+20
Total counts and nitrate «.0.3874 |-0.2102 01618
counts of diatems and phosphate - 0.349 [ -0.3692 - 0.2839
counts of preen algae and phosphate - 0.3689 ' -0.2959 +-0.4832
counts of blue green algae and phosphate |- 0184 | -0.3455 - Q434
counts of Euglenophyeeac and phosphate | 0.0572 i 0.0666 - 00140
counts of Dinophyceae and phosphate - 0.1107 | -0.208 - 000632
Total counts and phosphate L. 0362 - -0.3595 03562

Station l\'_ ]

S032s
cOHGEA
e300
- 0.208
- =0.0871
i -0.i607
-0 144
-0.2053
. =0.2575
~0 4418
0.0805
<0342
iN.5762
1.257
-0.0391
0.1507
«0.3861
.} 4163
0.0574
G154
10.2770
F-0.0109
Pl 2375
L0179
 -0.083
"0 185
CA
e 1230
b 1497
0.A707
-0.3361
-0 1009
A1 1069
HEORILEL
0127
{ 05316
-0.3005
-0.0677
0.2971
02017
-0.462
-.23064
13157
OB
23514
0.0281
S (2092

d———

e e
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Table (5).Species composition of the main groups of Dendrogram
given for St.1in (Fig.6), their frequency of occurrence,
contribution to totai count and timing of peaks.

e )
- ) ! 9
Species Frequency . e of tolal : Tinting of peaks .
of times count : k
1A : ;
Scenedesmus  quadricanda 27 ' 13.8 ! Mav hune July Aug.Sep. O
Se. Bijugarus 27 36 )une huh, Oat
Cyclateila meneghinigna 26 200 May by
Crucinenia recrangnlaris 26 4.6 June. DX
F Selenasteum gracile -6 Y M., June, Ul
Nitzschia palea 26 I 15.3 May. June, Oct.
N, clasterium H 24 ! 10 May, Ovl.
Actinastrum hantzschii : 25 i 43 June, luly
1B , |
Kirchneriella contorta : 19 0.5 S Aptl, May
Chroococcus  minutus | 18 0.4 April May, June
Scenedesmus acuminatus : 20 1.5 April, May, June, Odt.
Tetraedron minimum : 20 0.4 June, July
Crucigenia quadraic ], el 0.7 June. Aug., Cet,
Kirchnmeriella lunaris I 19 0.4 Apnl, May, Oct,
Tetraedron muticum 16 0.4 June, July
Microcysiis aeruginosa 1 17 0.1 June
Ankistrodesmus falcotus ! 25 0.7 April, May, June
Oscittataria limnetica B X April, June. July. Oct. h
Chraococcus dispersus 2! . 0.5 May, July
Jymnedinium  sp, 2 0.2 July L Aug., Sept. Det.
Spiruling laxissima ! 2 . 0F April. Sep., Ocl .
Crucigenia tetrapedia ! I8 1.6 Aprit. Oet.
11 . '
Pediasirunt duplex 16 . 1.0 I Apnl, May, June. fuly tl
Cortustrum microporum 14 12 April June, July i
Pleurnsipma macrum 14 0.2 | July !
Scenedesmus dintarphirs I 1.3 ¢ dune, tuly, Out 1
Nitzschiz microcephafa 18 1.9 - Apnl May, Ga '
- Navicule gregaria 18 14 : Mav, June '
Cyclowelia glomerarn ) 7 : oy June July, O
Pediastrum ietras 12 04 ] April, June
Chlarefia vafgaoris 13 04 ¢ June, Ot
ma , |
Navicula gracilis B 0.1 t M i
Amphiprora paludosa 10 ‘ 06 { Juls
Synedro ulna 1] ‘ n2 May
Euglena coudata 13 vl July .Oct
Navicula crepiocephala ' ] 0l July, Qci,
ns ! ! !
Oocysiis  bargei e 03 | Oc i
Eaglena elrenbergi 1 I 0.1 Aug.. Oct.
Euglena acus ; 16 i 04 July, Aug., Oct.
Phacus curvicauda ' 13 C.l July, Aug.. Oct,
Oscillatoria irrigua ; 9 i 0.1 July . Aug,
Phacas longicouda . 10 0.1 July, Qq1,
mc '. '
Pediastrum simplex ; 3 ‘ 03 April. May, Sept.
Merismopedia punciate 8 i 0.1 May, June
Anabaenopsis scicaloris ' 9 : g April. Oct.
Dacplococcopsis aciculoris 11 07 ; April, Aug , Ocl
D. irregularis 1 ! 01 ' April, July, Aug
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Table (6).Species composition of the main groups of Dendrogram
given for StITin ( Fig.7), their frequency of occurrence,

contribution to total count and timing of peak.

-~ . p———— ppmamee
| Frequency  %of total |

: Specics of tinies count _ Timing ol peaks i

A
' Cyelotelle menegitiniann 27 236 May.Jub
i Scenedesmus quadricninia 27 1+ May

: Sefenastrum gracil 27 15  April,Mas JuneOeL
| Scenedesmus  bijugains 26 441 April.May JuneJuly . Aug. Sept.
Nitsselia palea 25 6.8 April.May June July

Actinasirum hantzschii 26 <1 hay, Juls | Aug

s Ankistrodesmus folcatus 24 b6 o July
 Chrpococcns dispersns 23 03 Cafay July O
s Cricigenin rectungrfuris 24 <7 Cnfay, June, Sepi L U
| Tetrmedron  niininnom 23 0.4 * June Juls, Oct
iSpiruI."na faxissinm it 0.3 April, Sepr. Ok

Csciftatoria limutica 24 : 0.5 VApril Juse, Juls Aug . Sept
Scencdesinus aciminagtis 22 1.8 i Maydune Juls. Oct

Crucigenin etrapedia 22 ‘ 1.5 | Aprildunc.Aug Sept.Oct .
Nitzsclia closterinm 2 Co 41 April, May, June ;
Navicula greparia i 0.7 May, June. Sept :
I.vitzschia microcepienia 17 3.7 ; April, May. June. July
1B :
i Crucigenia quadrata 22 1.3 < April, May, June , Oct. ;
| Kirchnerlella funavis 16 04 April, June
Sphaerocystis scliroeteri 17 ¥ May. June . July b
A f
Pediasirum simplex g R X April Mas. June |
| Chlorella vuigaris 15 I Sept. f
"Qocystis borgei 10 : 0.2 July i
A1 B i
| Nirschia apicntata 8 0.1 July '
 Phacus fonpicnuda 10 0.04 July

1 Anabaeneopsis circufaris 9 0.0t Juis. Aug

{Euglena clirenbergi 13 01 Cluly. Aug

EPhacus curvienndn 10 go2 Tuly

 Tetraedron condatiun 11 01 June

«Euglenn candnia 16 n: O

(E ., gromidaia 14 02 Apnl. Aug s

' E . acus 16 03 Juby Awg O

A1 C

Staurasirum cuspidatum N 0.1 June. Ot

; Daciylocaccopsis acicularis 13 0t July. Ot

 Merisimopedia pancinta 10 0.t July

| Navicula creprocephaln 10 TR : May. Ocl E
iSyurdm sha 12 oo “April, May '
L Nitzschia frusiium 10 02 Mm i
| Pleurosigma inacrim 14 0.1 Aug.

- Microcystis aernginosa 20 03 Aprii, May . fuly '
! Navicula elliprica 8 01 Oet

111 A

| Scemedvsmas dimarphug 17 08 June, July y
lh‘a‘rclmcn‘rﬂa contorte IS 04 June, July :
t Cliroacoccus minufus 6 G2 June ]
111 B I
Tetraedranm muticum k= 62 June

Pediustrien tereny ' * fane, July S L
Gymnodminm  sp, ] v fane luly. O

IS, o S o e ST i, i T e et el i il

e
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Weekly structure and abundance of phytoplankton in Boughaz 5«3(}—3-
Maadiya, Egypt

Tahle(7).Species composition of the main groups of Dendrogram
given for StIV in (Fig.9), their frequency of occurrence,
contribution 1o total count and timing of peak.

Frequency * %of total - Timing ol peaks
Species of times count L

Y ‘
Crclotelia meneghinigna . 23 50 ApritNavduneduly Sept. Ot
Scenedesmus quodricouda 26 37 May

Nitzschia polea <M 19 My June

A, closserium 24 S B April.MavJuneJuly.Sept
Scenedesmmus bijugatus 24 y L6 luly

Actinasrruny hamzschii 20 1.3 July . Aug

Selenasirum grocile 23 BN Wi |V SR o5 B

Kirchnerielio conlorta N0 03 Apnl, My

Crucigenia rectangufaris 3§ 1.0 May.Sept. :
Oscillgtoria limnetica ; 22 0.3 Ot

Ankistrodesmus falcatus | 23 0.2 May, Oct,

Spiruling laxissima 20 04 May.Sepl. {
Crucigenia guadrata t 20 0.8 May Sept.

Scenedesmus acuniinatis l 21 0.7 May. Oct.

Crucigenia tetrapedia 17 0.7 Oct.

Kirchneriella lunaris 18 0.1 Sept.Oct.

Tesraedron minimunt : 20 0.l June

IB H

Scenedesmus dimorphus : 16 0.3 May

Coelastrum microporum . '5 0.6 May, June
b Nirzsciria microcephals 18 | 22 May. June. July, Oct.
A Cycloielia glomerara i 15 117 May July, Sepl.

' Sphaerocystis schroeteri =| 10 0.5 July

1l

Naviewla elliptica | 8 03 Det.

Pleurosigma macrum 9 o) , July

Navicula gregaria 15 02 - MasJune

Englena acus 13 01 0

E. caudas 10 a0 Oa

Staurasiram cuspidatum & 0.0l |

Gymmnodinium sp. 16 0.1 Oct

ma : )
Nitzschia sigma Y LU SMay, uls i
Biddulpltia rhombas 9 0.03 June July '
Pediastrum duplex 9 S0 M i
ms . ! }
Navicule creprocephaia 1 064 iMa. Oa !
Synedra ulng , 3 j 002 | OcL. |
Navicuio mutica : 10 Nl May,OclL.

Daciylococcopsis acicularis | 9 oo July

Fliacus eurvicauda B 0.02 Aug.

Tetrazdren cawdaium 10 0.03 Scpt.

ﬁ.;wémmopsis circalaris B 0.0} Sept.

Chiorella vulgaris 13 0.1 l(Jt:l.

Euglena granulata 17 P 0} Aug.

Pediastrum  tetras . 9 02 [ July T
Oocysiis borpei ' | 02 ﬁjuly

Chroococcus dispersus g - 01  May. July

Microcystis aeruginesa 10 0.05 . Ma ﬁ
Ankistrodesmus folcatus 23 02 " July, Oct

Chruococcus miinnliis to 0l July ” K
Tn'ma nruticsne 13 005 Tuls J

_— e e
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Fig.1.The study arca and positions of sampling stations.
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Fig 2- Variations of Index of Biotal dispersity (IBD) for
phytoplankton communities at different stations
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Fig. 5- Weekly values of diversity index ( > )




208

Samiha M, Gharib and Mohamed M. Dorgham

1
ooy

Antiin

A 1B

1

1

|

1A

i

HIB

7]

l

1l

Fig.s Dendrogram of classification of the main groups at station | .

IB

i

il

|

it

T

|

Fig,7.Dendrogram of classification of the main groups at station I1 .
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Fig.9 Dendrogram of classification of the main groups at station V.



