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CYANOPHYCEAE

Y

2003

2004

12

Anabaena oscillarioides

Anabaena wisconsinense

Chroococcus dispersus var. minor

Chroococcus minutus

Lyngbya nordgaardii

Merismopedia elegans A. Braun

Merismopedia glauco

Merismopedia punctata

Oscillatoria articulata

20.7 20.7 -

Oscillatoria formosa

Oscillatoria limnetica

- 20.7 -

Phormidium tenue

Spirolina major kuetzing

- 41.4

CHLOROHYCEAE

Acanthosphaera zachariasi

Actinastrum hantzchii Lagerhein

- - 20.7

Ankistrodesmus convolutes corda

Astrococcus limneticus

- - 20.7

Carteria klebsii

Characium limneticum

Cerasterias staurastroides

Chlamydomonas sp.

- 20.7 | 2794.5

Chlorella sp.

- - 1035
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Closteriopsis longissima

20.7

Cosmarium sp.

Crucigenia rectangularis

Eudorina elegans

41.4

Kirchneriella controta

Oocystis pyriformis

Pediastrum simplex

Pediastrum simplex var. duodenarium

Sponolylomorum gauternarium

Scendesms sp.

Scendesmus abandons var. brevicauda

Scendesmus acuminatus

Scendesmus aculeolatus

Scendesmus arcuatus

Scendesmus arcuatus var. platydisco

Scendesmus ecorins

Scendesmus quadricauda

Scendesmus
longispina

quadricauda var.

Schizochlamys gelatiosa

Tetradron hastatum var. palatinum

Tetradron minimum

Treubaria setigerum

Trochiscia granulate

Trochiscia reticularis

Ulothrix aequals

Ulothrix variabilis

Volvox sp.

Zygnema sp.
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EUGLENAPHCEAE

Euglena sp.

20.7

Phacus sp.

82.8

CH

RYSOPHC

EAE

Dinobryondivergens imhof

Mallomonas sp.

Mallomonas acaroids

Mallomonas aplina

Meringosphaera spirosa

BACILLARIOPHYCAE

A

Centrals

Cyclotella comensis

Cyclotella comta

9.6

Cyclotella kutzingiana

Cyclotella meneghiniana

Cyclotella Ocellata

3.2

Stephanodiscus astrea

Stephanodiscus tenuis

Pennales

Achanthes clevei var. rostrata

Achanthes saxonica

Amphora ovalis kutz

Asterionella formosa

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

325

Cocconeis placentula var. euglypta

3.6

Cocconeis placentula var. lineate

Cymbella affinis
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Cymbella aspera

Cymbella cistula

Cymbella cuspidate

Cymbella cymbiformis

- 2.96

Cymbella Helvetica

- 2.96

Cymbella Helvetica variete curta

Cymbella hustedti

Cymbella hybrida

Cymbella leptoceros

Cymbella prostrate

Cymbella tumida

Cymbella tumidula

Cymbella ventricosa

Cymatopleura solea

Denticula tenuis kutz

Diatoma elongatum

Diatoma hiemale, Variete mesodon

Diatoma vulgare Bory

Diatoma vulgare Bory var. production
Grum

Diploneis ovalis

Dialoneis pseudoovalis

Fragilaria brevistriata

Fragilaria capucina

Fragilaria crotonesis

Fragilaria intermedia variete littorlis

Gomphonema obbreviatum

Gromphonema constrictum variete
capitata
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Gromphonema exigua

Gomphonema gracile

Gomphonema intricatum

Gomphonema lanceolatum

Gomphonema longiceps

Gomphonema parvulum kutz

Gyrosigma scalproides

Gyrosigma spencerii

Mastogloia ellipica var. danseii

Mastogloia smithii

Melosira ambigua

Melosira dickiei

Melosira distans

Melosira granulate

Melosira granulate variete angustise

Melosira jurgensi

Melosira italica

Merdion circulare

Navicula clementis

Navicula cryptocephala

Navicula cyprinus

Navicula cyprinus

Navicula dicephala

Navicula gracilis

Navicula halophila

Navicula hungarica

Navicula jarnefeltii

Navicula parva

Navicula pseudotuscula
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Navicula vitabunda

Nitzschia acicularis

3.05

Nitzschia apiculata

Nitzschia delicatissima

Nitzschia dissipata

Nitzschia filiforms

3.05

Nitzschia hungarica

Nitzschia linearis

Nitzschia longissima

Nitzschia inconspicua

Nitzschia palea

Nitzschia paleaceae

Nitzschia recta

Nitzschia sigmoidea

Pinnularia krookii

Eunotia pectinalis variete vostrata

Eunotia veneris

Rhoicosphenia curvata

Surirella ovata kuetz

Synedra acus

Synedra acus variete angustisstima

Synedra tabulate

Synedra ulna

Synedra ulna var. oxyrthynechus

Thalossioira fluviatilis

Thalossioira weissflogii
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CYANOPHYCEAE

Y

2003

2004

12

Anabaena oscillarioides

Anabaena wisconsinense

Chroococcus dispersus var. minor

Chroococcus minutus

Lyngbya nordgaardii

Merismopedia elegans A. Braun

Merismopedia glauco

Merismopedia punctata

Oscillatoria articulata

Oscillatoria formosa

Oscillatoria limnetica

Phormidium tenue

Spirolina major kuetzing

Acanthosphaera zachariasi

20.7

Actinastrum hantzchii Lagerhein

Ankistrodesmus convolutes corda

Astrococcus limneticus

20.7

Carteria klebsii

Characium limneticum

Cerasterias staurastroides

62.1

Chlamydomonas sp.

1407.6

Chlorella sp.
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Closteriopsis longissima

Cosmarium sp.

20.7

Crucigenia rectangularis

20.7

Eudorina elegans

62.1

Kirchneriella controta

Oocystis pyriformis

Pediastrum simplex

Pediastrum simplex var. duodenarium

Sponolylomorum gauternarium

Scendesms sp.

Scendesmus abandons var. brevicauda

Scendesmus acuminatus

Scendesmus aculeolatus

Scendesmus arcuatus

Scendesmus arcuatus var. platydisco

Scendesmus ecorins

Scendesmus quadricauda

Scendesmus
longispina

quadricauda var.

Schizochlamys gelatiosa

Tetradron hastatum var. palatinum

Tetradron minimum

Treubaria setigerum

Trochiscia granulate

Trochiscia reticularis

Ulothrix aequals

Ulothrix variabilis

Volvox sp.

Zygnema sp.
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EUGLENAPHCEAE
Euglena sp. - - - - - - - - - - - -
Phacus sp. - - - - 103.5 | 20.7 - - 62.1 | 1656 | 124.2 | 1035
CHRYSOPHCEAE
Dinobryondivergens imhof - - - - 103.5 - - - - - - -
Mallomonas sp. - - - - - 20.7 - - - 20.7 - 20.7
Mallomonas acaroids - - - - - - - - - - - _
Mallomonas aplina - - - - - - - - - R - 41.4

Meringosphaera spirosa - -

BACILLARIOPHYCAEA

Centrals - - - - - - - N R R - N

Cyclotella comensis - - - - - - - - - - - _

Cyclotella comta - - - 3.4 - - - - - - - -

Cyclotella kutzingiana - 3.6 - - 9.1

Cyclotella meneghiniana - - - 3.05 10.8 18.3 18.8 25.6 8.6 10.7 2.6

Cyclotella Ocellata 31.7 3.7 - 20.9 9.1 3.6 915 94.2 42.9 36.5 34.9 32.2

Stephanodiscus astrea 3.9 33.03 - - - - - - - - - -

Stephanodiscus tenuis - 18.3 - - - 3.6 - - - - 2.6 2.6

Pennales - - - - - - - - - - _ -

Achanthes clevei var. rostrata - - - - - - - R - - - -

Achanthes saxonica - - - - - - - N - _ - -

Amphora ovalis kutz - - - - - - - - - - - -

Asterionella formosa - - - - - - - N - _ - -

Cocconeis diminuta - - - - - - - R - . - -

Cocconeis pediculus - -

Cocconeis placentula - - 69.8 - - - 16 62.8

Cocconeis placentula var. euglypta - - - 3.4 - - 12.2 12.5 71.6 - - 32.2
Cocconeis placentula var. lineate - - - - - 14.4 - - - - - -
Cymbella affinis 5.3 18.3 6.9 3.4 - - 6.1 6.2 - - - 5.3
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Cymbella aspera

Cymbella cistula

Cymbella cuspidate

Cymbella cymbiformis

Cymbella Helvetica

Cymbella Helvetica variete curta

Cymbella hustedti

Cymbella hybrida

Cymbella leptoceros

Cymbella prostrate

Cymbella tumida

Cymbella tumidula

Cymbella ventricosa

Cymatopleura solea

Denticula tenuis kutz

Diatoma elongatum

Diatoma hiemale, Variete mesodon

Diatoma vulgare Bory

Diatoma vulgare Bory var. production
Grum

Diploneis ovalis

3.05

Dialoneis pseudoovalis

3.05

Fragilaria brevistriata

Fragilaria capucina

3.05

2.1

Fragilaria crotonesis

14.3

Fragilaria intermedia variete littorlis

Gomphonema obbreviatum

8.2

4.3

Gromphonema  constrictum  variete
capitata
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Gromphonema exigua

Gomphonema gracile

Gomphonema intricatum

Gomphonema lanceolatum

Gomphonema longiceps

Gomphonema parvulum kutz

Gyrosigma scalproides

Gyrosigma spencerii

Mastogloia ellipica var. danseii

Mastogloia smithii

Melosira ambigua

Melosira dickiei

Melosira distans

Melosira granulate

Melosira granulate variete angustise

Melosira jurgensi

Melosira italica

Merdion circulare

Navicula clementis

Navicula cryptocephala

Navicula cyprinus

Navicula dicephala

Navicula gracilis

Navicula halophila

Navicula hungarica

Navicula jarnefeltii

Navicula parva

Navicula pseudotuscula

Navicula vitabunda
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Nitzschia acicularis

Nitzschia apiculata

Nitzschia delicatissima

Nitzschia dissipata

Nitzschia filiforms

Nitzschia hungarica

Nitzschia linearis

Nitzschia longissima

Nitzschia inconspicua

Nitzschia palea

Nitzschia paleaceae

Nitzschia recta

Nitzschia sigmoidea

Pinnularia krookii

Eunotia pectinalis variete vostrata

Eunotia veneris

Rhoicosphenia curvata

Surirella ovata kuetz

Synedra acus

Synedra acus variete angustisstima

Synedra tabulate

Synedra ulna

Synedra ulna var. oxyrthynechus

Thalossioira fluviatilis

Thalossioira weissflogii
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R X Q)

CYANOPHYCEAE

Y

2003

2004

10

Anabaena oscillarioides

Anabaena wisconsinense

Chroococcus dispersus var. minor

Chroococcus minutus

Lyngbya nordgaardii

Merismopedia elegans A. Braun

Merismopedia glauco

Merismopedia punctata

Oscillatoria articulata

62.1

Oscillatoria formosa

20.7

Oscillatoria limnetica

41.4

Phormidium tenue

20.7

Spirolina major kuetzing

41.4

41.4

CHLOROHYCEAE

Acanthosphaera zachariasi

Actinastrum hantzchii Lagerhein

Ankistrodesmus convolutes corda

Astrococcus limneticus

Carteria klebsii

Characium limneticum

Cerasterias staurastroides

Chlamydomonas sp.

Chlorella sp.

Closteriopsis longissima

Cosmarium sp.
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Crucigenia rectangularis

Eudorina elegans

124.2

Kirchneriella controta

Oocystis pyriformis

Pediastrum simplex

Pediastrum simplex var. duodenarium

20.7

Sponolylomorum gauternarium

Scendesms sp.

Scendesmus abandons var. brevicauda

Scendesmus acuminatus

Scendesmus aculeolatus

Scendesmus arcuatus

Scendesmus arcuatus var. platydisco

Scendesmus ecorins

Scendesmus quadricauda

Scendesmus quadricauda var. longispina

Schizochlamys gelatiosa

Tetradron hastatum var. palatinum

Tetradron minimum

Treubaria setigerum

Trochiscia granulate

Trochiscia reticularis

Ulothrix aequals

Ulothrix variabilis

Volvox sp.

Zygnema sp.

Euglena sp.

Phacus sp.
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CHRYSOPHCEAE

Dinobryondivergens imhof - - - - 20.7 - - - - - - -

Mallomonas sp. - - - - - - - - - - - _

Mallomonas acaroids - - - _ i

Mallomonas aplina - - - - - 20.7 - 20.7 - 20.7 20.7 -

Meringosphaera spirosa - - - - - - - - - - - -

Centrals - - - - - - - R - - _ -

Cyclotella comensis - - - -

Cyclotella comta - - - - 18.3 - - - - - - -

Cyclotella kutzingiana - - - - - -

Cyclotella meneghiniana 7.7 7.5 6.4 - - 20.08 | 48.3

Cyclotella Ocellata 154 3.7 - 3.5 3.6 5.02 | 157.1 | 108.6 | 23.6 24.2 55.6 27.9

Stephanodiscus astrea - - - - - -

Stephanodiscus tenuis - - - - - - 16.1 - - 7.2 55 4.6

Pennales - - - - R _

Achanthes clevei var. rostrata - - - - 3.6 - 4.03 - - - - 2.3

Achanthes saxonica - - - - - - - - - - - -

Amphora ovalis kutz - - - - - - - - - - - -

Asterionella formosa - - - - - - - - - -

Cocconeis diminuta - - - 35 - 10.04 - - 4.8 - 16.3 -

Cocconeis pediculus - 3.7 3.2 - - 5.02

Cocconeis placentula - 11.2 9.6 - 3.6 5.02 48.3 10.8 5.9 4.8 55 -

Cocconeis placentula var. euglypta - - - - - - - - - 2.4 - -

Cocconeis placentula var. lineate - - - - - - - - - - - -

Cymbella affinis - 7.5 3.2 - - - - 3.6 - - - -

Cymbella aspera - - - 7.1 - - - - - - - -

Cymbella cistula - - - - - - - - - - - _

Cymbella cuspidate - - - - - - - - - - - -

54




Chapter Three - Results

2l - Juadt)

Cymbella cymbiformis

Cymbella helvetica

Cymbella Helvetica variete curta

Cymbella hustedti

Cymbella hybrida

Cymbella leptoceros

Cymbella prostrate

Cymbella tumida

Cymbella tumidula

Cymbella ventricosa

Cymatopleura solea

Denticula tenuis kutz

Diatoma elongatum

Diatoma hiemale, Variete mesodon

Diatoma vulgare Bory

Diatoma vulgare Bory var. production
Grum

Diploneis ovalis

Dialoneis pseudoovalis

Fragilaria brevistriata

Fragilaria capucina

Fragilaria crotonesis

Fragilaria intermedia variete littorlis

Gomphonema obbreviatum

Gromphonema  constrictum  variete
capitata

Gromphonema exigua

Gomphonema gracile

Gomphonema intricatum
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Gomphonema lanceolatum

Gomphonema longiceps

Gomphonema parvulum kutz

Gyrosigma scalproides

Gyrosigma spencerii

Mastogloia ellipica var. danseii

Mastogloia smithii

Melosira ambigua

Melosira dickiei

Melosira distans

Melosira granulate

Melosira granulate variete angustise

Melosira jurgensi

Melosira italica

Merdion circulare

Navicula clementis

Navicula cryptocephala

Navicula cyprinus

Navicula dicephala

Navicula gracilis

Navicula halophila

Navicula hungarica

Navicula jarnefeltii

Navicula parva

Navicula pseudotuscula

Navicula vitabunda

Nitzschia acicularis

Nitzschia apiculata

Nitzschia delicatissima
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Nitzschia dissipata - 7.5 3.2 - - - 4.03 - - - -

Nitzschia filiforms - - - - - - - - - - i

Nitzschia hungarica - - - - - - - - - 2.4 -

Nitzschia linearis - - - - - - - - - - i

Nitzschia longissima - - - - 3.6 - - - - - -

Nitzschia inconspicua - - - - 7.3 - - - - - -

Nitzschia palea - - - - 73 -

Nitzschia paleaceae - - - - - 15.06 16.1 - - - -

Nitzschia recta - - - - - - - - - - _

Nitzschia sigmoidea - - - - - - - - - - -

Pinnularia krookii - - - - - R

Eunotia pectinalis variete vostrata - - - - - - 4.03 - - - -

Eunotia veneris - - - - - - - - - - -

Rhoicosphenia curvata - - - - - - 12.09 - - - 55

Surirella ovata kuetz - - - - 3.6 -

Synedra acus - - - - - - 4.03

Synedra acus variete angustisstima 7.7 - - - - - - 14.4 2.9 2.4 -

Synedra tabulate - - - - - - - 3.6 - - -

Synedra ulna - - - - - - - - - - -

Synedra ulna var. oxyrthynechus - - - - - - - - - - -

Thalossioira fluviatilis - - - - - - - - - - i

Thalossioira weissflogii - - - - - - - - - - -
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CYANOPHYCEAE

Y

2003

2004

12 1 2 3

Anabaena oscillarioides

Anabaena wisconsinense

Chroococcus dispersus var. minor

Chroococcus minutus

Lyngbya nordgaardii

Merismopedia elegans A. Braun

Merismopedia glauco

Merismopedia punctata

Oscillatoria articulate

Oscillatoria formosa

Oscillatoria limnetica

Phormidium tenue

Spirolina major kuetzing

Acanthosphaera zachariasi

Actinastrum hantzchii Lagerhein

Ankistrodesmus convolutes corda

Astrococcus limneticus

Carteria klebsii

Characium limneticum

Cerasterias staurastroides

Chlamydomonas sp.

Chlorella sp.
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Closteriopsis longissima

Cosmarium sp.

Crucigenia rectangularis

Eudorina elegans

144.9

Kirchneriella controta

20.7

Oocystis pyriformis

Pediastrum simplex

Pediastrum simplex var. duodenarium

Sponolylomorum gauternarium

Scendesms sp.

Scendesmus abandons var. brevicauda

Scendesmus acuminatus

Scendesmus aculeolatus

Scendesmus arcuatus

Scendesmus arcuatus var. platydisco

Scendesmus ecorins

Scendesmus quadricauda

Scendesmus quadricauda var. longispina

Schizochlamys gelatiosa

Tetradron hastatum var. palatinum

Tetradron minimum

Treubaria setigerum

Trochiscia granulate

Trochiscia reticularis

Ulothrix aequals

Ulothrix variabilis

Volvox sp.

20.7

20.7

Zygnema sp.

EUGLENAPHCEAE
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Euglena sp.

Phacus sp.

20.7 - 20.7 62.1 207

CHRYSOPHCEAE

Dinobryondivergens imhof

20.7

Mallomonas sp.

20.7

Mallomonas acaroids

Mallomonas aplina

Meringosphaera spirosa

BACILLARIOPHYCAEA

Centrals

Cyclotella comensis

Cyclotella comta

Cyclotella kutzingiana

Cyclotella meneghiniana

2.6

Cyclotella Ocellata

Stephanodiscus astrea

2.6

Stephanodiscus tenuis

Pennales

Achanthes clevei var. rostrata

Achanthes saxonica

Amphora ovalis kutz

Asterionella formosa

Cocconeis diminuta

Cocconeis pediculus

Cocconeis placentula

Cocconeis placentula var. euglypta

Cocconeis placentula var. lineate

Cymbella affinis

Cymbella aspera
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Cymbella cistula

Cymbella cuspidate

Cymbella cymbiformis

Cymbella Helvetica

Cymbella Helvetica variete curta

Cymbella hustedti

Cymbella hybrida

Cymbella leptoceros

Cymbella prostrate

Cymbella tumida

Cymbella tumidula

Cymbella ventricosa

Cymatopleura solea

Denticula tenuis kutz

Diatoma elongatum

Diatoma hiemale, Variete mesodon

Diatoma vulgare Bory

Diatoma vulgare Bory var. production
Grum

Diploneis ovalis

Dialoneis pseudoovalis

Fragilaria brevistriata

Fragilaria capucina

Fragilaria crotonesis

8.4

Fragilaria intermedia variete littorlis

10.6

Gomphonema obbreviatum

Gromphonema constrictum variete

capitata

Gromphonema exigua
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Gomphonema gracile

Gomphonema intricatum

Gomphonema lanceolatum

Gomphonema longiceps

Gomphonema parvulum kutz

Gyrosigma scalproides

Gyrosigma spencerii

Mastogloia ellipica var. danseii

Mastogloia smithii

Melosira ambigua

Melosira dickiei

Melosira distans

Melosira granulate

Melosira granulate variete angustise

Melosira jurgensi

Melosira italica

Merdion circulare

Navicula clementis

Navicula cryptocephala

Navicula cyprinus

Navicula dicephala

Navicula gracilis

Navicula halophila

Navicula hungarica

Navicula jarnefeltii

Navicula parva

Navicula pseudotuscula

Navicula vitabunda

Nitzschia acicularis
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Nitzschia apiculata

3.05

Nitzschia delicatissima

Nitzschia dissipata

Nitzschia filiforms

Nitzschia hungarica

Nitzschia linearis

Nitzschia longissima

Nitzschia inconspicua

Nitzschia palea

Nitzschia paleaceae

Nitzschia recta

Nitzschia sigmoidea

Pinnularia krookii

Eunotia pectinalis variete vostrata

Eunotia veneris

Rhoicosphenia curvata

Surirella ovata kuetz

Synedra acus

Synedra acus variete angustisstima

Synedra tabulate

Synedra ulna

Synedra ulna var. oxyrthynechus

Thalossioira fluviatilis

Thalossioira weissflogii
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28 gal)
i siad @ & @ & G & @) & Rt
i) g i) g i) g5 i) g i) gl
Bacillariophyceae 20 59 17 55 19 42 19 48 25 98
Chlorophyceae 16 21 19 28 17 24 13 18 25 37
Cyanophyceae 7 9 3 5 6 8 6 8 7 13
Chrysophyceae 2 3 2 3 2 2 2 4 3 5
Euglenophyceae 2 2 1 1 1 1 1 1 2 2
g el 47 94 42 92 45 77 41 79 62 155
Al Al 353 DA (4,3,2,1) a8l sal) (B Aaal) qulladal) Cilial 4 gial) quadl) (10) Jgaa
;‘T‘Y‘ Bacillariophyceae Chlorophyceae Cyanophyceae Chrysophyceae Euglenophyceae
1 59 27 9 3 2
2 5806 32.2 5.3 1 3.2
3 54.05 31.08 10.8 2.7 1.3
4 62.1 21.9 9.7 4.8 1.2
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10. Ethanol 99.5 Fluka
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25. Potassium hydroxide 98 Fluka
26. Potassium lodide 98 Fluka
27. Potassium nitrate 99 Merck
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30. Sodium carbonate 97 BDH
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o/ yiag s 5Sile — Lgie e 5 Bischof L17 ¢ = Conductivity meter 4l <))
YLy o s Lo 1 i doa glall dad o a5 40 5 daleaa 5l A0V 5 (us/ cm)
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Summary

This investigation was designated to study Algal diversity, physical
and chemical characters and protein exocretion for Hilla river. Water
sampler collected from Hilla river monthly from November 2003 till
December 2004 from four sites. The first and fourth sites found within
Agriculture position, the second site estuary main bath in Hilla, and third

site is the position for sewage in Hilla city.

The results showed that air and water temperature ranged between
(10.6-43)C° and (10.3-32)C° respectively, E.C. values between (450-
2000) K s/cm., water with low saline between (0.2-1.2)ppt, pH levels

towards to Alkaline side (7.1-8.2).

This study calculate concentration for dissolved oxygen between
(1.2-11.5)mg.L™?, total Alkalinity range between (51-264)mg cacoa/L,
dominated by HCOs; the hardness ranged between (340-1060)mg
CaCOs/L, calcium values exceeded those of magnesium in some, but

magnesium exceeded in other months.

The concentration of major nutrients fluctuated this is based on the
nature and date of sampler collection, the nitrate and nitrite and phosphate
range between (undetective-81.5) (20.78-487.26) (undetective-66.5) u/l

respectively. The sulfate values range between (146.66-1660)mg/L.

Quantitative and Quantitative studies were done to estimate the
algal diversity in this river. Algae were classified into generic or species
levels accordingly were classified (154) species the majority of the were
related to diatoms (97) and (37) species related to Chlorophyceae and
(13) species related to Cyanophyceae and (5) species related to

Chrysophyceae and (2) species to Euglenophyceae .



The most commmon taxa are:

(Nvicula, Gomphonemo, Cymbella, Scendesmus, Cyclotella, chlorella sp.,
Chlamydomonase sp., Nitzschia, Melosira distans, Conccones

placentula).

The total number of phytoplankton ranged between (90.3-5459.5)

cell x 10%/L with clear seasonal variation in phytoplankton numbers.
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