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Abstract

The present study conducted to study epipelic diatoms in the Tigris

River within Wasit province for one year from June 2015 to May 2016,
five sites have been chosen along the river between Al-Aziziyah and Kut
.The aim of the study was to identify and main distributed to them in the
Tigris River data were collected by the qualitative and quantitative study
of epipelic diatoms. A total number of 161 species of epipelic diatoms
was recorded belongs to 36 genera, where the number of central diatoms
species recorded were 14 diatoms belonged to 7 genera by (8.69%) and
The pinnate diatoms species were 147 species belonging to 27 genera by
(91.30%). Seasonal and spatial variations were observed in the total
numbers of benthic diatom during the study period, the results recorded
the lowest rate of both central and pinnate diatoms were (745.29%
10%/cm’) in sitel and the highest rate (1122.92 x 10* /cm’) in site4.Some
genera have recorded higher number species during the study period;
these genera were Nitzschia, Navicula, Cymbella, Gomphonema,
Amphora, Cyclotella, Melosira, Cocconies, Caloneis, Diatoma,
Fragiaria, Surirella and Synedra. The study revealed that
Bacillariophyceae were abundant, reflecting the quality of water and mud
and determine the extent of pollution and polluted type.

Introduction

Benthic algae are an important part of algae
community and have been widely used as a tool to
assess water quality [1]. Diatoms have a high degree
of diversity and have a role in the flow of energy and
nutrient cycling in aquatic systems; many have been
used as indicators of environmental conditions in the
water ecosystem [2]. The benthic algae community
has a rapid response to disturbance in the water, as
the water affected by pollution often changes the
composition of species or diversity, which vary from
one watercourse to another. Because of this feature,
the benthic diatom community is useful and an
important tool in the detection of human induced
effects of the aquatic environment [3]. The benthic
algae are affected by a number of factors including
light intensity, duration, temperature, concentration of
mineral salts, grazing, sediment nature, predators,
current flow and the center of the River [4].

Benthic diatoms are used as ecological indicators and
regarded as valuable in water quality assessment and
monitoring [5]. Many studies on epipelic algae in the

48

Tigris River were referred to the dominant of diatoms
more than other species [6-10]. This study is an
attempt to fill the gap about epipelic diatomic
communities by conducting a qualitative and
quantitative study of epipelic diatoms and their
distribution in the Tigris River in Wasit province
south of Iraq, because of the lack or few studies on
this area.

Materials and Methods

The Tigris River was selected for application indices.
Monthly sampling was taken from five sites along
Tigris River during the period from July 2015 to
May 2016 and the results presented seasonally (Fig.
1, Tablel). Mud samples were collected from the
study sites approximately once per month from July
2015 to May 2016 and the results presented
seasonally (Figure 1). Collected by scrapping off the
clay from area (50 m?) and (3-5 mm) from the
surface of the clay (randomly) using a spatula, and
stored with little amount of sample water in
polyethylene containers. It is shake and kept it in
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dark till it is returned to the laboratory. The prepared
permanent slides by Eaton and Moss method [11] to
isolate the epipelic algae. Calculated diatom cells by
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light microscope using oily compound lens 100X
following the Microtransect method [12].

Figure (1): Map of study areas (Used Arc-GIS Map program)

Table 1. The geographical positions (GPS) of the five study sites

Sites Longitude (eastwards) | Latitudes (northward)
S1: Al-Aziziyah 98°.1835' 54°.9050’
S2: Zubaidiyah 35°.9799’ 55°.8840’
S3: Numaniyah 35°.9611' 57°.7080’
S4: Before Kut dam 36°.1336' 60°.5320’
SS: After Kut dam 36°.1395' 60°.6604’

Results & Discussions

The number of epipelic diatoms recorded during the
present study on the Tigris River in the five sites was
161 species belonging to 36 genera. The number of
central diatoms species recorded during the present
study in the five sites was 14 diatoms belonged to 7
genera by (8.69%). The pinnate diatoms species were
147 species belonging to 27 genera by (91.30%). The
number of diatoms diagnosed in sitel was 151
belonging to 36 genera, and the site2 there were 144
species belonging to 36 genera, while in site3 the
total number of diatoms were 140 species belonging
to 34 genera. The site4 recorded 136 species
belonging to 34 genera, and the site5S recorded 141
species belonging to 36 genera (Tablel).

Some species recorded the highest number of species
in the study sites, these genera were Nitzschia,
Navicula, Cymbella, Gomphonema, Achnanthes,
Amphora, Cyclotella, Melosira, Cocconies, Caloneis,
Diatoma, Fragiaria, Pinnularia, Surirella and
Synedra (Table 2).
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Nitzschia is considered a biological monitoring that
indicator for organic pollutant and high pollutant
contaminants in sediments [13] and Cymbella,
Navicula, are considered to be diatoms that
predominate in brackish waters [14]. In the present
study showed the appearance of the genus Navicula
and their species, because it can be found in the
polluted and non-polluted areas [15]. The emergence
of the dominance of these species and species
because they have many qualities that allow them to
exist in inappropriate conditions and their
susceptibility to vertical migration in the sediment
and the secretion of mucous membrane is easy to
move and protects them [16]. As can be attributed to
the possibility of these species adhered to the mud to
withstand the difficult conditions of the speed of the
flow and the lack of nutrients and contaminants in the
sediments or the medium that adhere to the surface
[17], and may be the variance in the number of
species adhered to the clay in this study because it
sensitive organisms to polluted substances in the
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water and sediments of the studied site, and the
composition and abundance of species are also
related to the trophic state and velocity of water in the
site [18].

The dominance of diatoms within the epipelic algae is
a known phenomenon recorded by the studies [19];
[20]; [21]; [22], and because they are adaptive to low
illumination compared to other algae clusters present
in the water surface [23].The differences in the
proportions between the sites studied on the Tigris
River may be due to the different environments
inhabited by these diatoms or as a result of different
exposure to pollutants and nutrients in addition to the
different conditions that are exposed to them,
including predators [24].As may be due to high
temperature, low flow velocity and increase the
appropriate lighting and the availability of nutrients
from the decomposition of organic matter in the
sedimentary sediments, which reflects positively on
the process of photosynthesis and on the growth and
multiplication and increased numbers [25], as the
results of the present study on the river common
some of the genera, such as Nitzschia, Navicula,
Mastigloia, Gyrosigma and Amphora, are of different
species, because the water of the river is low salinity,
hard and basic in nature.

The emergence of the following species during the
present study with a large number of species:
Cymbella, Amphora, Caloneis, Gomphonema,
Fragilaria, Navicula, Nitzschia and Synedra agrees
with the study of epipelic diatoms in the Tigris River
[9].Changes in sediment quality, nutrient availability
and salinity affect the diversity of diatoms in the body
of the water surface [26]. The lack or absence of
some species between sites during the seasons may be
due to the fact that they have become impure as a
result of the flow velocity and increased discharge of
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water in the river [27]. The exposure of sites to
pollution, which affects the specific structure of the
diatoms attached to the sediments because sediments
are a repository of the products of natural and human
activities [28].

While the quantitative study of epipelic diatoms were
recorded the lowest rate of both central and pinnate
diatoms was (745.29 x 10%cm®) in sitel and the
highest rate (1122.92 x 10*%cm’) in site4.The total
number of central diatoms was the lowest number
(25.18x10*cm’ in site 3 and the highest was (58.19 x
10*cm’) in sitel.While the number of pinnate
diatoms was the lower number (694.44 x 10*/cm’) at
site2, and the higher total number of diatoms was
recorded (1064.78 x10*cm?®) at site4 (Table 2).The
epipelic diatoms have been used in the water
environment as evidence of pollution, as they are
affected in several ways. Pollution causes their
growth to be blocked due to their deprivation of
sunlight or may cause a change in physical and
chemical factors to inhibit growth and reproduction.
The polluted species are growing and multiplying.
They also change the species to become dominant
and less common ones, which leads to an increase or
decrease in the total aggregates of algae living in the
water system. This led to a difference between the
five sites and the seasons in the study [29]. They are
more effective than other algae in their bottom, more
tolerant and resistant to the water currents. They have
adhesion to submersible surfaces and are more stable
on benthic sediments and are more adaptive to
environmental conditions at the bottom [30]. Also
increased grazing rate and flow velocity that move
the bottom sediments, which increase the turbidity
that obscures the light enough for growing diatoms
[21].

Table (1): Number of types and types of Diatoms algae and the percentage of epipelic diatoms diagnosed
during the study period in the five sites for the years 2015-2016 in the Tigris River

Sites S1 S2 S3 S4 S5
Types of Diatoms E £ E £ £ g E £ E £
= s = s = s = s = s
[} et [} et [} et [} L [} L
o R o R o R & A O A
Species 14 | 137 | 12 | 132 | 13 | 127 14 122 | 14 | 127
Genus 7 29 7 29 7 27 7 27 7 29
Percentage of Species % | 9.27 | 90.72 | 8.33 | 91.66 | 9.28 | 90.71 | 10.29 | 89.70 | 9.92 | 90.07
Total number of Species 151 144 140 136 141
Total number of Genus 36 36 34 34 36
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Table (2): Species, numbers and percentages of epipelic diatoms algae (cell x 10*/cm®) on mud and is
known during the study period in the five sites for 2016-2017 in the Tigris River. (-) = Type does not exist

Sites o @ ) @ o
g & g g &
= 3 g g 3
- e o e [92) e <t e w) e
%) 8 = 7)) g @n § = »n § = wn g
(> (]
. = 2 = = 2
o o o
Types of Diatoms s g & & g
Bacilariophyceae

Aulacoseira ambigua 0.38 0.05 0.28 0.04 6.06 0.78 231 0.21 134 0.16
(Grunow) Simonsen

A. granulata (Ehr.) Simonsen 1.48 0.20 0.43 0.06 1.23 0.16 0.13 0.01 1.55 0.18
Coscinodiscus asteromphalus ) ) ) ) ) ) 016 0.01 0.26 0.03

Ehrenberg
C. granii L.F.Gough 0.02 0.00 0.15 0.02 0.18 0.02 0.14 0.01 - -
C. denarius A. Schmidt 0.11 0.01 - - 0.08 0.01 1.24 0.11 - -
Cyclotella comta Kiitzing 0.74 0.10 0.04 0.01 0.46 0.06 10.4 0.93 0.25 0.03
C. meneghiniana Kiitzing 4533 6.08 25.92 3.58 12.24 1.57 32.25 2.87 3.1 0.37
C. ocellata Pantocsek 6.15 0.83 0.04 0.01 - - 0.62 0.06 0.18 0.02
Melosira. ambigua (Grunow)
Otto Miller - - 0.69 0.10 - - 1.39 0.12 31.37 3.72
M. granulate (Ehr.) Ralfs - - 0.06 0.01 1.47 0.19 0.07 0.01 0.39 0.05
M. varians Agardh 0.67 0.09 0.34 0.05 0.88 0.11 7.72 0.69 0.14 0.02
Stenopterobia delicalissinia
(F.W.Lewis) Brébisson ex 0.58 0.08 0.09 0.01 0.09 0.01 0.92 0.08 0.36 0.04
Van Heurck
Stephanodiscus agassizensis 12 016 | 036 | 005 | 239 | 031 0.27 0.02 107 | 013
Hakansson & Kling
Thalassiosira baltica
(Grunow) Ostenfeld 1.53 0.21 0.46 0.06 0.1 0.01 0.52 0.05 0.37 0.04

Total of Centrales 58.19 7.81 28.86 3.99 25.18 3.23 58.14 5.18 40.69 4.83

Pennales

Achnanthes affinis Grunow 37.76 5.07 29.49 4.08 10.39 1.33 35.59 3.17 38.84 4.61
A. lanceolata (Brébisson ex

ol 0.1 001 | 009 | 001 | 064 | 0.8 0.18 002 | 1678 | 1.99
Kiitzing) Grunow
A. minutissima var. affinis
(Granow) Lange. Bestalot 1697 | 228 | 1123 | 1.62 | 1463 | 1.88 | 19.82 177 | 111 1.32
A. longipes C.Agardh 5.82 078 | 004 | 001 | 0.4 | 0.02 642 0.57 6.8 0.81
A. microcephala (Kiitz.) 0.16 002 | 033 | 005 | 263 | 034 03 0.03 104 | 012
Grunow
Achnanthidium exigutm 006 | 001 | 025 | 0.04 - - 974 | 087 | 012 | 001
Grunow
Amphora bioculata Cleve 16.1 216 | 075 | 0.1 107 | 137 | 1612 | 144 | 579 | 0.69
A. ovalis (Kiitz) Kiitzing 23.64 | 3.7 | 2093 | 3.02 | 589 | 0.76 0.92 008 | 068 | 008
A. ovalis var. pediculus
(Kiitz.) 1088 | 146 | 011 | 002 | 485 | 0.62 6.76 0.60 | 008 | 0.01
Van Heurck

A. pediculus (Kiitz) Grunow

ex A.Schmidt 0.77 0.10 1.5 0.22 0.55 0.07 0.84 0.07 0.04 0.00

A veneta Kiitzing 254 341 7.84 1.13 6.9 0.89 33.1 2.95 0.55 0.07
Anomoeoneis
sphaerophora 0.19 0.03 4.95 0.71 321 0.41 25.8 230 | 17.82 | 2.11
Pfitzer
Bacillaria paradoxa 0.3 0.04 2.1 0.30 0.07 0.01 126 0.11 2.98 0.35
J.F.Gmelin,

B. paxillifera
(O.F.Miiller) T.Marsson
Caloneis amphisbaena

(Bory.) Cleve

C. amphisbaena

var. subsalina 353 4.74 323 447 31.9 4.10 41.3 3.68 17.42 2.07

(Donkin) Cleve
C. bacillum (Grunow)
Cleve
C. permagna (Bailey)
Cleve
C. ventricosa (Ehr.)
F.Meister

6.2 0.83 0.29 0.04 1.28 0.16 3.15 0.28 0.2 0.02

7.24 0.97 5.46 0.75 40.6 5.21 58.96 5.25 14.2 1.69

0.82 0.11 3.19 0.44 11.8 1.52 8.46 0.75 0.21 0.02

0.12 0.02 - - 0.04 0.01 - - 0.45 0.05

0.05 0.01 - - 0.04 0.01 - - 0.05 0.01
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Cocconeis pediculus 275 0.37 22 0.28 1.34 0.12 0.1 0.01
Ehrenberg
C. placentula Ehrenberg 19.74 2.65 19.38 2.68 29.3 3.76 69.02 6.15 45.13 5.36
C. placentula
var. euglypta 4191 | 562 | 28.04 | 388 | 332 | 426 71.2 634 | 741 8.79
(Ehr.) Cleve
C. amphisbaena
var. subsalina 24.5 3.29 39.83 5.51 - - - - - -
(Donkin) Cleve
C. placentula var. lineata
(Ebr Van Hourck - - - - 1535 | 1.97 - - 012 | 0.01
Cymatopleura elliptica
(Bréb) W Smith 1.8 0.24 35 048 0.1 0.01 0.06 001 | 019 | 0.02
C. solea (Breb.) 5.73 0.77 6.59 0.91 202 | 026 18.68 166 | 734 0.87
W.Smith
C. solea var. apiculata
(W Smith) Ralfs - - 0.1 001 | 003 | 0.00 0.15 001 | 006 | 001
Cymbella_affinis 064 | 009 - - | 2394 | 307 | 1074 | 096 | 378 | 449
Kiitzing
¢ “Sf:‘iz iéEhr‘) 0.44 006 | 447 0.62 654 | 084 16.23 1.45 9.94 1.18
C. cistula(Hemp.) 5.74 077 | 137 | 019 | 032 | 0.04 6.67 059 | 629 | 075
Grunow
€. lanceolata (C.Agardh) - - 023 | 0.03 - - 036 | 003 | 016 | 002
Kirchner ) i ) ) i i
C. lange-bertalotii 2.22 030 | 008 | 001 026 | 0.03 0.04 0.00 22 0.26
Krammer
C. ovalis (Kiitz.)
Brébisson & Godey 6.4 086 | 086 | 0.12 - - 0.42 004 | 016 | 0.02
C. prostrate
(Berky Cleve 1.02 014 | 036 | 005 - - 0.05 000 | 067 | 0.08
C. tumida (Breb.) 7.77 1.04 48 0.66 2.1 027 | 3158 | 281 | 1566 | 1.86
Van.Heurck
C. turgid (Greg.) 468 | 063 | 094 | 013 | 584 | 075 18 160 | 177 | 210
Cieve
C. turgida (Greg.) 0.32 004 | 278 | 038 | 294 | 038 0.23 0.02 . .
Cleve
C. turgidula var. - 284 | 039 | 1438 | 185 2.8 025 | 354 | 042
kappii Cholnoky
C. ventricosa (C.Agardh)
C Agardh - - - - - - - - 124 | 0.15
p ’”’mgirvy“lg“’e 75 1.01 03 004 | 079 | 010 | 3069 | 273 | 191 | 023
Diploneis elliptica
(Kitz) Clore 523 070 | 0.19 | 0.3 - - 1.32 0.12 - -
Encyonema silesiacum
(Bleischy D.G Mann 0.07 0.01 - - 016 | 0.02 0.71 0.06 04 0.05
Encyonema reichardtii
(Krommeor) D.G.Mann 0.5 007 |002 [000 |016 |002 |0.17 002 |o0.16 | 0.02
Fragilariacapucina 1.42 0.19 119 | 016 | 0.15 0.02 | 054 0.05 6.88 0.82
Desmazieres
F. capucina var. gracilis } ) ) } } ) 3 ) 3 )
(Oestrup) Hustedt
F. capucina var. rumpens
(Kiitz.) Lange-Bertalot 0.28 004 | 008 |001 |656 |084 |0389 008 | 0.04 | 0.00
ex Bukhtiyarova
F. construens (Ehr.) 0.15 002 | 04 0.06 | 24 308 | 6.03 054 | 068 | 0.08
Grunow
F. construens f. binodis
(Ehr.) Hustedt 114 0I5 - i i i i i i i
F. elliptica Schumann 0.52 007 | 119 |016 |095 |02 |38 034 |07 | 0.02
F. intermedia Grunow 1.62 022 |02 0.03 | 04 005 | 054 005 |- -
F. ulna (Nitzsch) 0.53 007 | 151 |20 |257 |033 | 117 010 | 1452 | 1.72
Lange-Bertalot
F.ulna var. acus (Kiitz.) 22.74 3.05 | 265 366 | 24 3.08 50.87 | 4.53 1693 | 2.01
Lange-Bertalot
F. ulna var. biceps 2.37 032 | 222 031 054 | 007 |o0.14 001 | 091 0.11
(Kiitz.) Compére
F. virescens Ralfs - - - - - - - - - -
Gomphoneis olivecum
(Horne)P.Dawson 8.7 117 | 033 | 005 114 | 146 | 1.08 010 | 547 | 649
ex. Ross et Simith
Gomphonema. Affine 1.05 014 | 235 |325 13.1 168 | 1928 | 172 | 3891 | 4.62
Kiitzing
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G. clavatum Ehrenberg 0.22 003 [ 124 [017 |- - 0.04 000 0.2 o0l
G. insignaffine 089 |o012 |398 |o0s55 [o012 |002 | 198 176 | 064 | 0.08
E.Reichardt
G. lagenula Kiitzing - - - - 27.49 3.53 - - - -
G. mesta (S.L.Passy-Tolar &
R L. Lows) E Roichardt 0.05 001 | - - 0.1 001 |02 002 | 033 | o004
G. minuta P.Fusey 1.54 0.21 11.35 1.57 0.35 0.04 - - 7.58 0.90
G. minutum (C.Agardh) 17.1 229 | 1099 | 1.52 1244 | 160 | 459 041 8.94 1.06
C.Agardh
G. olivaceum (Lyng.) 086 | 012 |646 |089 [305 |039 |1004 |08 |2416 | 287
Kiitzing
G. paravalum ( Kiitz.) ) ) ) ) ) ) ) ) ) )
Grunow
G. rhombicum Fricke 0.07 001 | 008 |00l |012 |002 |- - 0.06 | 0.01
G. truncatum Ehrenberg 0.36 0.05 1.04 0.14 0.13 0.02 0.08 0.01 0.28 0.03
Gyrosigma acuminatum
(Kite) Raberhorst 0.04 001 | 542 |075 149 | 019 | 501 045 | 032 | 0.04
G. attenuatum (Kiitz.) 007 |00 |733 |1o1 [039 |o005 |266 |o024 |223 |o026
Rabenhorst
G. fasciola (Ehr.)
1.W.Griffith & Henfrey - - - - 849 | 1.09 | 022 002 |023 | 0.03
Mastogloia elliptica
(C.Agardh) Cleve - - 031 | 004 |035 |004 |- . 049 | 0.06
M. smithii Thw. Ex. 0.12 002 |026 | o004 1.83 023 | 0.6 0.01 0.66 | 0.08
W. Smith
Mayamaea atomus
(Kiito) Lango Bertalot 0.02 000 | 023 |003 |[008 |00l |o01 001 | 009 | o001
Meridion circulare 0.04 001 | 124 |017 [004 |00 |- - 012 | 001
Agardh
Navicula affinis ) } } ) ) ) ) ) ) )
Ehrenberg
N. ambigua 0.09 001 | 019 |003 |- - 6.22 055 | 178 | 021
Ehrenberg
N. bacillum Ehrenberg 0.06 001 | - B 014 | 002 | 0.5 001 | 0.09 | 001
N- capitatoradiata 03 004 |54 |o075 |- - . - 08 | 009
H.Germain . . . ) ) ’
N eryptocephala 0.07 001 | 008 | o001 154 | 020 | o052 0.05 139 | 0.16
Kiitzing
N. cuspidata (Rutz.) 0.39 005 |325 |045 |1142 | 147 |o072 006 | - -
Kutzing
N. decussis Oestrup 0.05 001 | 032 | 004 |016 |002 |- - - -

N. gregaria Donkin 20.4 274 | 293 | 405 | 3055 | 392 | 3143 | 2.80 10.2 1.21

N. halof(’:h]{clje((}mn') 17.6 2.36 1348 | 186 |373 | 479 | 334 297 | 891 1.06
N. lanceolata Ehrenberg 1.8 0.24 5.04 0.70 25.96 333 0.73 0.07 0.14 0.02
N. mutica Kiitzing 0.58 0.08 - - - - - - - -

N. protracta Grunow 2.2 0.30 0.07 0.01 0.06 0.01 0.36 0.03 - -

N. pygmaea Kiitzing 0.08 001 | 016 | 002 |008 |00l | 006 001 | 007 | 001
N. radiosa_Kiitzing 2312 | 310 | 179 | 247 | 6298 | 8.09 | 3608 | 3.1 75.1 891
N-. rhynchocephala 0.09 0.01 | 005 |00l |007 |00l |008 001 |- -

Kiitzing
N. seminulum Grunow 0.05 0.01 - - 0.18 0.02 - - - -
N. veneta Kiitzing 0.75 010 | 1518 | 2.10 | 2326 | 299 | 0.15 0.01 1213 | 1.44
N. viridis (Nitzsch) 21.54 2.89 1424 | 197 176 | 0.23 24.03 214 | 046 0.05
Ehrenberg
N. viridula (Ritz.) 016 | 002 | 1468 | 203 |025 |003 |- - 1335 | 158
Ehrenberg
N. viridula var. rostellata
(Kitz) Clove . . 016 |002 |003 |000 |037 003 | - .
Nitzschia acicularis
(Kiitz) W Smith 1.2 016 | 1514 | 209 | 064 |008 | 085 008 |75 0.89

N. amphibia_Grunow 2.28 031 | 012 |002 |008 |00l |005 000 | 005 | 001

N. apiculata (Greg.) 0.05 001 | 006 |001 |005 |o001 008 0.01 y .
Grunow
N. commutata Grunow - - 2.17 0.30 - - 0.4 0.04 - -
N. constricta (Gregory) 48 064 | 224 |310 |048 | 006 | 047 004 | 121 |o0.14
Grunow
N. dissipata (Kiitz) 54 072 073 |o10 |o019 |o002 |876 078 | 0.19 | 0.02
Grunow
N.draveillensis Coste 1 g6 | 090|320 | 045 |002 |000 |005 |000 |- :
& Ricard
N'f’l’for’]’f{ljst(w‘sm‘) 11.68 157 | 863 | 119 |613 |079 |- - 034 | 004
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N. fonticola (Grunow) . . 117 | 016 | 697 | 089 17.54 156 | 016 | 002
Grunow
N. frustulum Kiitzing 0.07 0.01 0.18 0.02 0.75 0.10 4.61 0.41 0.27 0.03
N. fruticosa Hustedt 0.07 001|045 [002 |111 143 0.3 001|042 | 005
N. gracilis Hantzsch 24.9 3.34 0.28 0.04 5.56 0.71 0.12 0.01 0.49 0.06
N. granulata Grunow 0.25 003 | 013|002 |264 |034 |- - 0.04 | 0.00
N. hyngarica Grunow 0.08 0.01 2.18 0.30 0.02 0.00 0.42 0.04 - -
N. linearis W.Smith 248 033 | 043 | 006 |01 001|271 024 [ 038 |005
N. nana Grunow 1822 | 244 | 055 |008 |006 |00l |- - 0.05 | 0.01
N. obtusa_W.Smith 23.1 310 | 024 | 003 |- - - - 9.97 118
N .palea (Kiitz.) 16.1 216 | 129 | 018 |2093 | 269 |94 084 | 846 | 1.00
W.Smith
N. palea var. debilis 464|062 | 167 |231 [008 |00 |039 |o003 |033 |o004
(Kiitz.) Grunow
N. paleacea_Grunow 0.11 001 | 663 092 [166 |021 |o0.14 001|008 |00l
N. paleaeformis Hustedt - - 2.08 0.29 - - 1.35 0.12 - -
N. reversa W.Smith 2.64 035 | 222 |031 |228 |029 |13 116 | 135 1.60
N.rectilonga Takano 1.2 0.16 2.22 0.31 1.5 0.19 18.85 1.68 5.73 0.68
N. sigma (Kiitz.) 0.14 002 |652 |09 |044 |o006 |0.19 002 | 008 | 001
W.Smith
N. sigmoidea (Ehr.) 3.89 052 |68 094 | 086 |o0.11 1.07 010 | 569 | 068
W.Smith
N. thermalis (Ehr.) 021 003 |033 |o005s |22 0.28 16.73 149 | 377 | 045
Auerswald
N. vermicularis 0.04 001 | 004 | 001 0.15 | 002 | 0.08 0.01 0.08 | 0.01
( Kiitz .) Grunow
N. vidovichii 0.25 003 | 024 |003 |023 |003 |o0Il 0.01 0.04 | 0.00
(Grunow) Grunow
N. umbonata (Ehr.) 0.13 002 |032 |o004 |006 | o001 0.09 0.01 - -
Lange-Bertalot
Peronia fibula
(Brob & Atn) Ross 0.14 002 |009 |001 |019 |002 |007 001 | o1 0.01
P. intermedium
(H.L. Smith) Patrick i i i i 0.06 | 0.01 133 0.14 | - i
Pinnularia acuminate 024 003 | 003 |000 |- - 0.12 0.01 | 014 | 0.02
W.Smith
P. brebissonii (Kiitz.) 0.37 005 |24 033 |02 0.03 13 012 | 036 | 0.04
Rabenhorst
P. divergens W.Smith 0.18 002 004 |00l [018 ]002 005 000 |- -
P_viridis(Nitzs.) Ehrenberg | 0.15 002 | 028 | 0.04 134 | 017 | 013 001 | 0.14 | 0.02
Pleurosigma elongatum
it - - 383 | 053 |- - - - 0.06 | 0.01
Rhoicosphenia abbreviate
(C.Agardhy Lango-Bertalot | 05 012 | 066 | 0.09 135 | 017 | 3.09 028 | 091 |o0.11
R. curvata( Kiitz .) Grunow | 0.81 011 | 0.04 | 001 012 | 002 | 061 005 | 461 0.55
Rhopalodia gibba (Ehr.) 0.07 001 |002 |000 |006 | 001 0.06 0.01 0.14 | 0.02
Otto Miiller
Surirella brebissonii
Krammer 0.04 001 | 008 |001 |018 |002 | 844 075 | 016 | 0.02
& Lange-Bertalot
Sinearis W.Smith 0.08 0.01 1334 | 1.84 | 049 | 006 |o0.l 001095 [o0.11
8. linearis var. constricta | 5 ¢ 1.02 | 49 068 | 005 | o001 6.17 055 | 236 | o028
(Ehr.) Grunow
S. minuta Berbisson 2.64 035 | 053 |007 |82 1.05 | 042 004 | 759 | 090
ex Kiitzing
S. ovalis Berbisson 16.6 223 |73 1.01 362 | 046 | 6338 | 564 | 06 0.07
S. robusta Ehrenberg 1896 | 2.54 | 3451 | 477 | 531 | 0.68 | 025 002 | 797 |095
S. robusta var. splendida
(Ehe) Van Hounck 1.04 014 | 0.6 008 |004 |o001 |o072 006 | 007 | o001
S. splendida (Enr.) Kitzing | - - 044 [ 006 | 011 |00l |47.18 |420 |0.09 |00l
Synedra acus Kiitzing 0.42 006 | 0.09 | 001 359 | 461 | 007 0.01 1204 | 143
S. capitata_Ehrenberg 0.04 001 | 667 [092 [006 |00l 1678 | 149 | 0.1 0.01
§. Jasciculate(C.Agardh) = g 4 247 | 226 | 031 |006 |o001 |- - 025 | 0.03
Kiitzing
S. rumpens Kiitzing 14.1 1.89 | 3032 | 4.19 1438 | 1.85 | 0.06 001 | 896 | 1.06
S tenera W.Smith 0.49 007 | - - - - - - 012 | 0.01
S. ulna (Nitzs.) 0.4 005 | 048 |007 |67 086 | 0.17 002 |271 |322
Ehrenberg
S. ulna var. biceps
(Kiitry Sohomfeldt 0.85 011 | 459 |063 |742 |095 | 451 040 | 012 | 0.01
Tabellaria fenestrate 0.42 006 | 0.1 0.01 4.4 0.56 1.22 0.11 0.18 | 0.02
(Lyng.) Kiitzing
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Total of Pennales 1033.96 | 94.67 | 694.44 | 96.01 | 753.65 | 96.77 | 1064.78 | 94.82 | 798.38 | 94.74
Total
(Cell x 10°/ enr’) 74529 | 100.0 | 723.3 | 100.00 | 778.83 | 100.00 | 1122.92 | 100.00 | 842.69 | 100.00
Conclusions such  as:  Nitzschia,  Navicula, Cymbella,
We conclude from this study that there is a difference Gomphonema, Amphora,  Cyclotella, Melosira,

in the quantitative and qualitative composition of the
epipelic diatoms according to the seasons and study
sites. The environmental factors have a significant
effect on the quality and quantity of epipelic diatoms .
As we note that some genera exist in all study sites
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