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An environmental study conducted on epipelic algae in Euphrates 

River between two districts (Hindiya and Manathira). Four sites selected 

along the studied area and monthly sampling for the period between March 

2010 and February 2011.The study included some physicochemical factors 

for water and sediment of the river. the study also conducted quality and 

quantity of epipelic algae. The factors were ranged as: 3-43°C, 10-32°C for 

air and water temperature respectively, 7.3-8.4, 3.6-10.5mg/l, 0.1-6.4 mg/l 

for pH, dissolved oxygen and biochemical oxygen demand respectively. 

Chlorophyll-a concentration was ranged ND- 11.2 µg/l, while phaeophytin a 

concentration was ND- 31 µg/l. Total organic carbon of the sediment ranged 

0.18-1.3%.  A total of 169 taxa of epipelic algae identified and comprised of 

Bacillariophyceae (71% and 120 species), Cyanophyceae (23 species), 

Chlorophyceae (14 species), Euglenophyceae (9 species) and Pyrrophyceae 

(3). Total number of epipelic algae ranged 1.7- 5200 individuals/cm
2
. Some 

species showed dominance during most of the study period, such as: 

Melosira italica, Navicula caspidata, Cyclotella comta, Syndra ulno, 

Nitzschia sp., Oscillatoria sp. and Scendesmus sp.  

 
Copy  Right, IJAR, 2014,. All rights reserved 

 
 

Introduction 
Benthos, periphyton and aufwuches are phrases used frequently to describe the benthic habitat, and the most 

common of them is periphyton to describe the microflora that grow on different substrates (Wetzel, 2001). 

Periphyton includes microalgae, bacteria and fungi, these organisms are associated with each other in a mucosa 

template, that secreted by bacteria and algae, so it is not preferable to use this phrase to describe the algae just 

(Sutherland et al., 1998). The epipelic algae are algae that grow on or in sediment and have ability to tolerate the 

paucity of light and oxygen (Stevenson , and Stoermer, 1981). In lotic system, the benthic algae have important roles 

in primary production, stabilizing sediment, nutrient cycles, and transfer of energy between sediment and water 

column (Poulickova et al., 2008, Kadhim et al., 2013, Salman et al., 2013).  Moreover, its role as a source of food 

for aquatic invertebrates (Mayer and Likens, 1987) and as sinks of nutrients due to decomposition of materials in 

sediment; hence it may reduce or prevent usage of these nutrients by phytoplankton in water column (Cahoon et 

al.,1990).  A few studies talked about epipelic algae in the middle region of Euphrates in Iraq while southern part of 

the river took more attention (Salman et al., 2013).  Alkim et al. (2003) studied on the epipelic algae in Diwaniya 

River showed the dominancy of Bacillariophyceae (83%), followed by Cyanophyceae and Chlorophyceae, and 

noticed their increasing biomass in autumn, spring and summer.  While another study on algae in Al-Abasia River 

also, recorded the dominancy of Bacillariophyceae (74%) but followed by Chlorophyceae and Cyanophyceae 

(Alasady et al., 2009), similar results were obtained by the study of Salman et al. (2013) study in Hilla river. The 
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present study was aimed to contribute to fill the information of quality and quantity of epipelic algae along the main 

Euphrates River in its middle region inside Iraqi territory.  

 

Material and Methods 
       The Euphrates River at its middle region ramified into two rivers; one is the main river basin and heading to the 

southern of Iraq and the other is Hilla River.  The present study selected four sites along the main river basin 

between two cities (Hindiya and Manathira) with total length of 250 km (Fig. 1). Monthly sampling was taken for 

the study period of March 2010- February 2011.  

       The physicochemical parameters were measured as: air and water temperature by thermometer, pH by portable 

pH-meter model HI 9811-0.HI 9811-5, dissolved oxygen (DO) and biochemical oxygen demand (BOD) followed 

PAHA (2003). Chlorophyll-a and phaeophytin-a of epipelic algae were estimated according to Eaton and Moss 

(1966). Total organic carbon of the sediment was measured according to Gaudette et al. (1974), and sediment profile 

done followed   Folk (1974).  

        Epipelic algae were isolated from sediment according to Eaton and Moss (1966). The identification of algae 

were done followed the references:  Desikachary 1959; Prescott,1973; Czarnecki and Blinn, 1977; Germain, 1981; 

Hinton and Maulood, 1982; Hadi et al., 1984; Pentecost , 1984; Hustedt, 1985; Al-Hassany and Hassan, 2014. 

        The quantitative study were done according to Vollenweider (1974) by using transect methods (for 

Bacillariophyceae counting) and hemocytometer (for non diatoms). 

 

Results and Discussion 
The water temperature of the study river was varied in relation to recorded air temperature during the study area, the 

water and air temperature ranged 10-30°C and 3-43 °C respectively (Fig 2). This variation is known in lotic system 

relation between water and air temperature (Wetzel, 2001). The long monthly term of high temperature were 

effected on the behavior, physiological and distribution of aquatic organisms (Srivastava et al., 2009; Shehata et al., 

2009).  

The buffering capacity of Iraqi inland water was recorded in many studies (Salman et al., 2013; Al-Saadi et al., 

2000; Hassan et al. 2008; Hassan et al. 2010; Hamdan et al.2010). This characterization was also recorded in the 

present study that the pH in the alkaline range (fig 2), and noticed fluctuate values may be due to photosynthetic 

activities (Shehata et al., 2009). The study results revealed that the studied area was well aerated   and no anoxia 

status recorded during the study period. The oxygen concentration ranged between 3.6 mg/l to 10.5 mg/l at sites 4 

and 2 respectively (fig 2).  Unexpected value of dissolved oxygen recorded in August 2010 that may be due to pump 

a large quantity of water from the Al-Hindyia barrage which lead to mixing processes, as well as the effectiveness of 

phytoplankton and aquatic macrophytes (Tomas , 2007).  A high value (6.4 mg/l) for BOD5 was recorded at site 3 in 

August 2010, while the lowest value was 0.1 mg/l at site 3 in July 2010 (Fig. 2). Only one value of BOD5 was 

exceed the permissible limitation according to APHA (2003), may be due to high organic material loading in the 

river as less efficiency of domestic treatment plant (Salman et al., 2013).   

Total organic carbon has effect on many chemical and biological processes in sediment, in spite of the importance of 

organic carbon as a source of feeding for different organisms, on other hand increase their quantity lead to anoxic 

condition that will be harmful for many organisms including algae (Folger, 1972).  The sediment texture of the 

studied area was silt-clay (fig 3) in most sites that may be lead to load more amount of TOC (Salman et al., 2013). 

The qualitative study showed a clear variation in species composition among sites (fig 4 and table 1). The identified 

epipelic algae recorded 115, 80, 70, and 94 species at sites 1, 2, 3 and 4 respectively. The dominancy of 

Bacillariophyceae was recorded and represented as 90.8%, 80%, 70% and 76.6% at the studied site respectively, and 

followed by Cyanophyceae that represented as 16.5%, 9.6%, 9% and 12% at studied sites respectively. 

Chlorophyceae represented as 9.5%, 2%, 2.8% and 10% and followed by Euglenophyceae as 2.6%, 0.8%, 2% and 

5.5% at studied sites respectively. While Pyrrophyceae observed only at sites 1 and 3as 2.6% and 0.7%, 

respectively.  

The dominancy of diatoms observed in different Iraqi aquatic systems among other epipelic algae classes (Kadhim 

et al., 2013; Salman et al., 2013). That dominancy may be due to their ability to resist different environmental 

stresses such as deficiency of light and their ability to grow on different aquatic substrate due to their possessing of 

silicate cell wall  (Leelahakrie and peerapornpisal, 2010; Moonsyn et al., 2009; Leghari et al.,  2002).  

The quantitative study showed temporal variation (P≤0.05) that may be related to different environmental factors, 

grazing, nutrients, and avialiabilty of a sutiable substrate (Poulickova et al., 2008). A peak of total number of 

epipelic algae noticed in March 2011 (fig 4), due the availability of the growth condition such as light and 

temperature, other studies also recorded the same increasing in this month (Kadhim et al., 2013; Salman et al., 
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2013). Sze (1998) explained that tychoplankton will be less abundance in river surface during the reducing of water 

flow and attached to benthic habitat.   The lowest total number of epipelic algae recorded in summer seasons, that 

may be due to dilution factors or high rate of grazing and disruption of the  of substrate and some of epipelic algae 

carried into the plankton (Vilbaste, 2001 ). The increasing in the total number of epipelic algae synchronized with 

total number of diatoms during the study period (Hassan et al. 2007; Hassan et al. 2010).  

Low Chlorophyll-a values of epipelic algae were noticed among the study period (fig 4) may be due to the 

dominance of diatoms groups on the other algal groups and also the epipelic algae which exists under 2mm of 

sediment not received adequate light (Moss, 1977; Onuoha et al., 2010).  The results revealed that the chlorophyll-a 

and total number of epipelic algae was not identical according to the species composition of epipelic algae that 

dominate by diatoms (as the total number) but possess small amount of chlorophyll-a contents (Tippett, 1989), 

Moreover, the adhesion of algal dead cells on lenses paper during the trapping process may be another reason in the 

lack of compactable between values of chlorophyll-a and total number of algae, this finding agree with other studies 

on epipelic algae ,also this confirm the high values of Phaeophytin –a in this study,  and the highest values of 

phaeophytin-a may be also due to many factors such as; benthos invertebrate prey, algal death and photolysis and 

bacterial decomposition (Borghini et al., 2010).   

All the Shannon index values for the study area indicated moderate diversity according to Watanab et al (Chalar, 

2009). The lower valve (1.11) recorded at site 4 and the higher value was 3.2 at site 1, while other sites (2 and 3) 

were 2.89 and 2.9 respectively.  These results belonged to variability of environmental factors that affected the 

growth of epipelic algae, moreover the effect of substrate (sediment) on epipelic algae growth (Pringle, 1987; 

Muylaert et al., 2009). 

 

 
 

 

 

 

 

        

Fig1: Map of the study area 
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        Fig2: Monthly variation of the physicochemical factors during the study period 
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Fig3: The percentage  of the components of sediment texture at the studied 

sites.  



ISSN 2320-5407                         International Journal of Advanced Research (2014), Volume 2, Issue 4 ,1183-1194 
 

1187 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: Monthly variation of the total number of epipelic algae(A), Chlorophylla-a(B), Phaeophytin-a (C) and  

Percentage of main groups of algae (D) during the study period. 
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Table1: Identified epipelic algae during the study period (Mar 2010-Feb 2011) 

                       (+)= present     (-) = absent  

 

Months 

Taxa Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. 

Cyanophycea 

            Anabaena sp. - + - + - + - - - - + - 

Arthrospira sp. - + - - - - - + - - - - 

Calothrix sp. - - - - - - + - - - - - 

Chroococcus turgidus 

(Ktz.)Naegeli - + - - - - - - - - - - 

Merismopedia elegan A.Braun - + - - - - - - - - - - 

M. glauca(Ehr.) Naegeli + - - - - - - - - - - - 

Oscillatoria agardhii Gomont - - - - - - - + - - - - 

O. amoena (Ktz.) - - - - - - - + + - - - 

O. animelis Agardh + - - - - - - + - - - - 

O.  articulata Gardner + + + + - + + + - + + + 

O. chalybea Mertens + - - - - - - - - - - - 

O. granulatan Mertens - + - - - - - + - - - - 

O. laete-virens (Crouan)Gomont - - - - - - - - - - + - 

O.ornate(Ktz.) Gomont 

f.planetonica Elenkin 

- - - - - - - + + - - - 

O. princeps Agardh - - - - - - + - - - - - 

O. sancta (Ktz.) Gomont + + + - - + + + + + + + 

O.subbervis Schmidle + - + - - + - - + + + - 

O. subliformis Kutz - - - - - - - + - - - - 

O. tenuis Agardh - - - - + - + - - - - - 

O.terebriformis Agradh - - - - - + - + - - - - 

O. sp. - - - - - - + - - - + - 

Phormidium subfuscum Ktz.  - - + - - - - - - - - - 

P. sp. - - - - - - + - - - - - 

Chlorophyceae 

            Ankistrodesmus falcatus (Corda) - + - - - - + - - - - - 

Chlamydomonas angulosa Dill - - - - + - - - - - - - 

C. globosa Snow            + - + + + - - + + - - + 

Chlamydomonas sp. - - - - - + - + + - - - 

Clorella volgaris Bejerinck   - - - - - + - - - - - - 

Closterium strigosum Berb. - + - - - - - - - + - - 

Eudorina  elegans Ehren. - - - + - - - - - - - - 

Pediastrum simplex Meyen - - - - - - - - - - + 

 Scenedesmus armatus Chodat + - - - - - - - - - - - 

S.bijuga (Turb.)Lagher - + - - - + - - - - - + 

S.dimorphus (Turb.)Ktz.. - + 

 

- - - - - - - - - 

S. quadricauda var westii - + + - - - - - - - - - 

Selanastrum sp. - + + - - - - - - - - - 

Tetraedron hastatum 

(Reisch)Hansg - - - - - - - - - + + - 
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Euglenophyceae 

            Euglena acus Ehernberg - + - - - - - - - - - - 

E. elongate Schewiakoff - - - - - - - - + - - - 

E. gracilis  Klebs - - - - - + - - + - + - 

E. proxima Dangeread - - - - - - - - - - + - 

E. spirogyra Ehernberg - - 

 

- - - - - + - - - 

Phacus caudatus Huebner - - - - - - - - + - - - 

P sp. - - + - - - - - - - - - 

Trachelomonas acanthostoma 

(Stoken) De Flander - - - - - 

 

- + - - - - 

Dinophyceae - - - - - - - - - - - - 

             Glenodinium pulvisculus (Ehr. 

)Stein - - - - - + + - - - - - 

G. quadriden - - - - - - - - + - - - 

G.sp. - - - - - - - + - - - - 

Bacillariophyceae 

            Order Centrales 

            Coscinodiscus lacutirs + + - - - - + + + + + + 

Cyclotella atomus Grunow  - + - - - - - - - - - - 

C.comta(Ehr.)Kuetzing - + - - + - + - - - - + 

C.meneghiniana Kuetzing + + + + + + + + + + + + 

C. ocellata Pantocsek + + - - + - - + + + - + 

C.stelligera (Cl.Et.Gran)Van 

Heurck - - - - + - - - - - - - 

Melosira granulate (Ehr.)Ralfs + + + - + - + + + + + + 

M.italica(Ehr.)Kuetzing - - - - - - + - - - - - 

Stephanodiscus astrea (Ehr.)Grun + + - - + - - + + - - + 

Order Pennales 

            Achnanthes flexella Ktz. - + - - - - - - - - - - 

A. lanccolata(Breb.) Grunow - - - - - - - - - + - - 

A.minutissima  Kuetzing - - - - - - - - + - - - 

A. saxonica Krasska - - - 

 

- - - + - - - - 

Amphora commutate Grunow - - - - - - + - - - - - 

A. normannii Rab. - - - - + - - - - - - - 

A.ovalis(Ktz.) Kuetzing + + - - - - - + + + - - 

A. veneta Kuetzing + + - - - - - - - - - - 

A sp. - - - + - - - - - - - - 

Bacillaria  paxillifer 

(Muell.)Hendey + - - - - - + - - + + + 

Caloneis amphisbaena 

(Bory.)Cleve + - - - - - - -    + - - - 

C. ladogensis Cleve - - - - + - - - - + + + 

C. permagna (Bail.) Cleve - + - - + - - - - + + + 

Cocconeis pediculus  Ehernberg - + - - - + - + + + + + 

C. placentula  Ehernberg + + + + + + + + + + + + 

Cymatopleura solea + + 

 

- - - - + + + + - 
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(Berb.)W.Smith 

Cymbella affinis Kuetzing + + - - - - - - - + - + 

C. amphicephala Naegeli - - - - + - - - - - - - 

C. cistula (Ehr.)Kirchn + - - - - - - + - - - - 

C.cistula (Ehr.)Kirchn - + - - - - - - - - + - 

C.cymbiformis (Ktz.)Van Heurck  - + - - - - + - - + + - 

C. delicatula Kutz.  - - - - - - - - + - - - 

C.gracilis (Ehrenberg) Kützing - + - - - - + - - - + - 

C. leptoceros (Ehr.)Grunow - + - - - - - - + + - - 

C.parva (W.Smith)Kitchn - + - - + - - - - - - - 

C. tumida (Berb.) van Heurck - + + + - - - + + + + + 

C. tumidula Grunow - + - - - - - - - - - - 

C. turgid (Greg.)Cleve - + - 

 

- - - - + + - - 

C.. ventricosa Kuetzing - + - - - - - - - - - - 

Diatoma hiemale (Roth.)Heiberg + 

          

+ 

D. vulgare Bory 

 

+ 

    

+ + 

  

+ + 

Diploneis ovalis (Hilse)Cleve + + - - - + - - + - - + 

D.puella (Schum) Cleve - - - - - - - - - - + - 

D. smithii (Berb.) - + - - - - - - - - - - 

Eutonia curvata Kutz. + - - - - - - - - - - - 

Eutonia pectinalis(Ralfs) 

Rabenhorst + - - - - - - - - - - - 

Fragilaria capucina Desmazieres - - - - - - + - - - - - 

F. crotonensis Kitton - - - - - - + + + + - - 

Gomphoneis olivaceum (Horne) 

P.Dawson ex Ross et Sims + - + - - - - + + + + - 

Gomphonema angustatum 

(ktz.)Rabenhorst + + + - - - - - - - - + 

G.constrictum Ehernberg - - + - + - - - - + - - 

G.fanensis Maillard - - + - - - - - + + - - 

G. gracilis Ehernberg + - + - - - - - + - + - 

G. intricatum Kuetzing - - - - - - + - - - - - 

G. lanceolatum Ehernberg - - - - - - - - - - + - 

G. parvulum (ktz.) Kuetzing - - - - - + - - + - - - 

Gyrosigma acuminatum (ktz.) 

Rabenhorst + - - + + + - + - + + + 

G. peisonis (Gran.) Hustedt + - - - - - - - - - - - 

Hantzschia amphioxys 

(Ehr.)Grunow - - - - - - - - - - + - 

Mastogloia smithii 

Thw.Ex.W.Sm - + - - + - - + + + + + 

Navicula anglica Ralfs - + - - + - + - - - - - 

N.capitata  (Ehr.) - - - - - + - - - - - - 

N. caspidata  Kutz. - - - - + - - - - - - - 

N. cincta  (Ehr.) + + - + + - - + + + + + 

N. gibbula  Cleve - + - - - - - - - + - - 

N. gracilis  (Ehr.) - + - - - - - + - - - - 
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N. halophila(Grun.) + - - - - - - - - - - - 

Cleve 

            N. lanceolata (Ag.) Kuetzing + - - + - - + - + + + - 

N. nyassensis O. Muller - + - - - - - - - - - - 

N. placenta (Ehr.) - - + - - - - - - - - - 

N. pupula  Kuetzing - + - - - - - - - - - - 

N. radiosa  Kuetzing - + - - - - - - - - - - 

N. salinarum  Grunow - + - - - - - - - - - - 

N. viridula  Kuetz. - - - - - - - + - - - - 

Neidium affine (Ehr.)Pfitz + - - - - - + - + - + + 

N.irdis (Ehr.) Cleve - + - - - - - - - - - - 

Nitzschia 

acicularis(ktz.)W.Smith - - - - - - - - - - - + 

N. amphibia Grunow - + - - - - - - + - - + 

N. apiculata(Greg.) Grunow + + - - - - - - - - - - 

N. clausii Hantzsch - - - - - - - + - - - - 

N.commutata  Grunow - + - - - - - - - - - - 

N. dissipata(ktz.) Grunow - + - - - - - + - - - - 

N. filiformis(W.Smith) Van 

Heurck  - + - - - - - - - - - - 

N. hantzschiana Rabenhorst - + - - - - - + - - - - 

N. hungarica  Grunow + + + - + - + + + + + + 

N. intermedia Hantzsch ex Cleve 

et Gran - - - - - - + - - - - - 

N.littoralis Grunow   - - - - - - + - - - - - 

N.  lorenziana  Grunow - - - - - - - + + - - - 

N.obtuse W.Smith - - - - - - + + + - - - 

N.palea (ktz.) W.Smith + + + - - - + + + + + + 

N. parvulla W.Smith - - - - - - - - - - - - 

N. recta Hantzsch ex Rabenh - - + - - - - - - - - - 

N. sigma (ktz.) W.Smith - - - - - - - - - - + + 

N. sigmoidea (Ehr.)W.Smith + + + - - - + + + + + + 

N.stagnorum Rahb + - - - - - - - - - - - 

N. tryblionella Hantzsch - - - - - - - - + - - - 

N. vermicularis (Ktz.) Hantzsch - +  - - - - - - - - - - 

N.vitrea  Norman - + - - - - - - - - - - 

Pinnularia biceps Gregory - - - - - - - - + - - - 

P. borealis Ehr. + - - - - - - - - - - - 

P. subcapitata (Jan.)O.Mull. - - - - - - - - - + - - 

P. viridis(Ntzsch.) - + - - -   - + + - - - - 

Pinnularia Sp. - + - - - - - - - - - - 

Rhoicosphenia curvata(ktz.) 

Grunow + - - - + - - + - - - - 

Rhopalodia gibberula(Ehr.)  

O.Muller - + - - - - - - - - - - 

R. musculus  kuetz - + - - - - - - - - - - 

Stauroneis anceps Ehrenberg - - - - - - + - - - - - 
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Surirella elegans Ehr. - - - - - - - - - - + - 

S. ovalis de Brebisson + + - - - - - - - - - + 

S. ovata Ktz. + + - - - - - - - - - - 

S. tenera Gregory + - - - + - - + - + + + 

Synedra acus Kueting - - - - - - - - - + - + 

S. capitata  Ehrenberg + - - - - - - - - - - - 

S. pulchella(Ralfs) Kuetzing + - - - - - - - - - - - 

S. rumpens Kg. - - - - - - - - - - + + 

S. ulna(Nitz.) Ehrenberg + + - - + + + + - + + + 

S. ulna var. oxyrynchus  

(Ktz.)Van Heurck - - - - - - - + - - + - 

Tryblionella levidensis - - - - - - + - - - - - 

 

 

Conclusion  
The results indicated that the variables of physical and chemical properties of water are expressed in the Epipelic 

algae fluctuation. Water quality was found to affect the composition of the community of Epipelic algae and 

therefore the species dynamic must be monitored. The results were showed moderate diversity according the 

Shannon index. 

 

Acknowledgements 

 

We are grateful to Department of Biology, College of Science, and University of Babylon for their support to this 

research. 

 

References 

Al-Hassany J.and Hassan, F. M. (2014). Taxonomic Study of some Epiphytic Diatoms on Aquatic Plants from  

AL-Hawizah Marshes, Southern of Iraq. Asian Journal of Natural & Applied Sciences 3(1): 1-11.  

Alkim F.M., Kassim ,T.I. and Al-Jashaamy ,K.J.  (2003).  Ecological study of Epipelic algae in Diwaniya river . 

Journal of Al-Qadisia for pure science ,8(1) : 14-28.  

Al-Saadi , H.A., Al. Tamimi , A.A. and Al-Gafily , A.A.(2000). Effect of Karbala drain on the ecology characters 

of Razzazah lake , Iraq. Journal of Diala No.1. 

APHA (American puplic Helth Association) (2003). Standard methods for examination of water and wastwates , 2 

th, E.d. Washington DC, U.S.A. 

Borghini, F., Colacevich, A. and Bargagli, R. (2010).  A study of autotrophic communities in two Victoria Land 

lakes (Continental Antarctica) using photosynthetic pigments. Journal of Limnology, 69(2): 333-340. 

Cahoon , L.B., kucklick , J. R. , and Stager , J.C. (1990) . Anatural phosphate source for lake Waccamaw, North 

Carolina , USA . Int . Rev . Gesmaten Hydrobio, 75:419-427.  

 Czarnecki . D.B. and Blinn, D.W.(1977). Diatoms of The lower lake powell and vicinity (Diatoms of 

southwestern U.S.A). Bible. Phyc,  28: 1-119. 

Desikachary , T.V.(1959). Cyanophyta. Indian Council Of Agriculture Research. New Delhi , 686 pp. 

 Eaton , J.W. and Moss , B.(1966). The estimation of numbers and pigment content in epipelic algal populations 

.Limno. Oceanogr . 4: 584-595. 

Folger, D.W. (1972). Characteristics of estuarine sediments of the United States: U.S. Geological Survey Prof. 

Paper 742, 94 pp.  

Folk , R.L.(1974). Petrology of sedimentary rocks . Hemphill publishing Co. Texas , 182p. 

Gaudette , H.E.;Flight , W.R; Toner, L. and Folger , D.W.(1974). An inexpensive titration methods for 

determination of organic carbon recent sediments . J. of sedimentary petrology , 44(1): 249-253.  

Germain , H(1981). flora des diatomees . Diatomophyceae eau douces et saumatres du Massif Armoricion et des 

contrees voisines d'europe occindental. Sciete Nouvelle des Editim Boubee Paris. 

Hadi ;R. A.M. ; Al- saboonchi , A.A and Haroon , A.K,Y.(1984). Diatoms of the Shatt Al-Arab river , Iraq . Nova 

Hedwigia , 39: 513-557.  



ISSN 2320-5407                         International Journal of Advanced Research (2014), Volume 2, Issue 4 ,1183-1194 
 

1193 

 

Hassan, F. M., Salah, M. M., Salman, J. M. (2007). Quantitative and qualitative Variability of Epiphytic algae on 

three aquatic plants Euphrates river, Iraq. J. Aqua 1, 1-16. 

Hassan, F.M., Kathim, N.F. and Hussein, F.H. (2008).  Effect of chemical and chemical properties of River water 

in shatt Al-Hilla on phytoplankton communities. E-Journal of Chemistry 5(2) 323- 330. 

Hassan, F.M., Taylor, W.D., Al-Taee, M.S. and Al-Fatlawi,H.J.J.(2010). Phytoplankton composition of 

Euphrates river between Al-Hindiya Barrage and Kifil city, Iraq. J.Enivron. Biol., 31, 343-350 

Hinton , G.C.E. and Maulood , B.K.(1982). contribution of the algal flora of Iraq : the non diatoms flora of 

southern Marshes . Nova Hedwigia, 37: 49-63. 

Hustedt, F. (1985). The pinnate diatoms z- An English Translation of Husted F. Dickiselal genteliz with supplement 

by Jensen IV. Kocwingsten Gyloettz, sci., Books. 

Kadhim N.F., Al-Amari, M. J. and Hassan, F. M. ( 2013). The spatial and temporal distribution of Epipelic algae 

and related environmental factors in Neel stream, Babil province, Iraq. IJAS, 4(2): 23-32.   

 Leelahakrie , K., p. and peerapornpisal , Y. (2010). Diversity of benthic diatoms and water quality of the ping 

river Northern Thailand.the international Journal published by the Thai society of High Education institutes on 

Environment ; Environment Asia 3(1) : 82- 94. 

Leghari, M.K., Shah , M. and Leghari , M.Y. (2002). Ecological study of algal flora of Jhelum reiver – Azad 

Kashmir . Journal of Drainage and water management ,6(2).  

Mayer , M. S. and Likens , G.E.(1987) . The important of algae in shaded headwater stream as food for an 

abundant caddisfy (trichoptera) . J. North  Am . Benthol. Soc 6 :262-269. 

Moonsyn , P., Peerapornpisal, Y., Swasdipan , N. and Pimmongkol , A.. (2009). Benthic diatom diversity and 

water quality in the Mekong river in the Vicinity of Ubon Ratchathani Province . Journal of Microscopy society of 

Thailand , 23 (1) : 47-51. 

Moss, B. (1977). Adaptation of epipelic and epipsammic freshwater algae. Oecologia, 28: 103-108  

Muylaert , K., Sanches – perez, M. J., Teissier , S. S., Dauta , A. and Rervier , P. (2009) . Eutrophication and 

effect on dissolved Si concentration in the Garonne river (France ) . J. Limnol. 68(2) : 368-374. 

Onuoha , P.C., Nwankwo, P.I. and Vyver man , W. (2010). chlorophyll- a dynamics in relation to environment 

parameters in atropical lagoon . Journal of American science , 6(1o): 327-337. 

Pentecost , A.(1984) . Introduction to freshwater Algae R. chmond publishing co. Ltd. England. 

 Polge,N., Sukatar,A., Soylu,E.N. and Gönülol, A. (2010). Epipelic Algal Flora in the Küçükçekmece Lagoon. 

Turkish Journal of Fisheries and Aquatic Sciences 10: 39-45 . 

Poulickova , A. ; Hosler, p; Lysakova , M. and Spears , B. (2008) . The Ecology of fresh water epipelic algae ; an 

update . phycologia. 47(5) : 437-450. 

Prescott, G.W.(1973).  Algae of the Western Great Lakes area. William, C., Brown Co. Publ. Dubuque, Lowa, 

USA. 

Pringle,C. M. (1987). Effects of water and substratum nutrient supplies on lotic periphyton growth: an intergrated 

bioassay. Can. J. Fish. Aquat. Sci. 44: 619-629.     

Salman ,J.M.; Kalifa,A.T. and Hassan,F.M.( 2013). Qualitative and quantitative study of epipelic algae and 

related environmental parameters in AL-Hilla RIVER, IRAQ . International Journal of Current Research, Vol. 5, 

Issue, 11, pp.3318-3327, November, 2013. 

Salman, J. M., Jawad ,H. J., Nassar , A. J. and  Hassan, F.M. (2013).  A Study of Phytoplankton Communities 

and Related Environmental Factors in Euphrates River (between Two Cities: Al-Musayyab and Hindiya), Iraq. 

Journal of Environmental Protection, 4: 1071-1079. 

Salman,J.M., Hadi,S,J. and Mutaer,A.A. (2013) .  Spatial and temporal distribution of phytoplankton and some 

related physical and chemical properties in AL –Abasia RIVER (EUPHRATES), IRAQ. International Journal of 

Geology, Earth & Environmental Sciences, Vol.3 (3) September-December, pp.155-169.          

Shehata SA, Badr SA, Ali GH, Ghazy MM, Moawad AK, Wahba SZ. (2009). Assessment of Nile water quality 

via phytoplankton changes and toxicity bioassay test. Journal of Applied Sciences Research 5(12):2083-2095. 

 Srivastava , N., Harit , G. and Srivastava , R. (2009). A study of physico- chemical characteristics of lakes 

around Jaipur , India . Journal of Environment Biology , Lucknow (India) 30(5) : 889-894. 

Stevenson , R. J and Stoermer , E. F.(1981). Quantitaiva differences between benthic algal communities along 

adapth gradient in lack Michigan . Journal of phycology 17: 29-36. 

Sutherland , T.F. , Amos, C.l.  and Garnt,J. (1998) . The effect of buoyant biofilms on the erodibility of 

sublittoral sediments of a temperate Microtidal estuary . Limnology and oceanography 43 : 225-235. 

Sze , P. . (1998). Abiology of the algae. 3
rd

 . ed .McGrow – Hill. 

Tippett , R.(1989) . Studies on the ecology of attached diatoms from two ponds and the springs in North somerset . 

Ph.D. Thesis univr of Brisol. 



ISSN 2320-5407                         International Journal of Advanced Research (2014), Volume 2, Issue 4 ,1183-1194 
 

1194 

 

Tomas , W. E. (2007). The role of wave disturbance on lentic , Benthic algae community structure and diversity. 

M.S.c.thesis ,Bowling Green state Uni.,U.S.A.via phytoplankton changes and toxicity bioassay test . Journal of 

Applied science research , 5(12) : 2083-2095 . 

Vilbaste , S..(2001). Benthic diatom communities in Estonion rivers . Boreal Environmental Research , 6(191).  

Vollenweider, R. A. (1974).  A Manual on Methods for Measuring Primary Production Aquatic Environments,” 

Black- well Scientific Publication Ltd., Oxford, 1974, 225 pp. 

Watanabe MM, Mayama S, Hiroki M. (2000). Biomass, species composition and diversity of epipelic algae in 

mire pools. Hydrobiologia 421: 91-102, 2000. 

Wetzel, R.G. (2001). Limnology: Lake and river systems. 3rd ed. Academic  Press, San Diego. 1006 pp. 

 


