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Abstract

78 species of macroinvertebrate were recorded in al monitored marshes comprised 17 snails, 40 insects, 4 of
each shrimp and Annedlid, 3 of each mussdl, spider and crab, 2 Isopods, and 1 of amphipod and 1 Cirriped.
Density of macroinvertebrates was higher on aquatic plantsin all groups except stations Saddah, Burkah (both in
East Hammar). the bottom substratum organisms were higher. Maximum species were recorded in Suq Shuyukh
52 species while minimum values were recorded in East Hammar 39 species.

Maximum density was recorded in East Hammar for snail 11.32-15.6 ind. /m? on plant and 29.3-27ind/m?
on bottom substrate, while minimum density recorded in Um Alnaaj (Huwayzah) 2.2 ind. /m2. Maximum value
for insect in Burkah bottom 6.3ind/m? and minimum value in Sug Shuyukh bottom 0.33 ind. /m% Maximum
value for shrimp was recorded on plant of Um Alnaaj 15.17 ind. /m2 and minimum value on plant in Amia 6.9
ind. /m?%. Seasonal changes in macroinvertebrates numbers were recognized ,that maximum numbers were
recorded for all groupsin spring, while minimum values were recorded in summer.

Snail had higher values of diversity in al marshes, moreover East Hammar was higher than that in other
marshes in biological indices. Evenness was found to be 0.71 for shrimp in Huwayzah in comparison to Suq
Shuyukh 0.45 and East Hammar 0.13. Higher diversity of shrimp in Sug Shuyukh 0.73, while insect had a
comparablein seasonal values and low in all ecological indices between Huwayzah and Sug Shuyukh..
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1-Introduction

The Mesopotamian marshlands known for
centuries as the richest environment in middie
east, amost completely disappeared, with only
10 percent of the important ecosystem il
(UNEP2002), the
marshlands previously totaled an area of 15,000
to 20,000 square kilometers (5,800 to 7,700
square miles) but now cover less than 1,500 to

remaining,  according

2,000 sguare kilometers (580 to 770 square
miles).

Iragi literatures on Macroinvertebrates in
marshes region were very rare, Old studies about
aguatic invertebrates were that of Gurney
(1921), Purser et a (1981) and Al-Azzawi
(1986). Sultan (1992) summarized previous
studies and that established on neighboring
habitats as Shatt Al-Arab River. Recently Ali
and Aziz (2004) and Aziz and Ali (2005) were
recorded 59 and 40 species in southern lragi
marshes respectively, included at least ten
species may consider as new record in lrag.

2-Materialsand Methods
Field procedure

Three major methods were used for collecting
macroinvertebrates samples (with aguatic plants
and with bottom sediments). Small conical hand
net (mesh size 1mm), mouth diameter
220mm,wooden quadrate method of side length
25cm(area 625cm?)was used for collecting both
two habitats Mussds while
gastropods, were collected by wooden quadrate
three to four times and mean was taken, quadrate

organisms in

was pressed inside clay in depth 12cm. Forceps
collected organisms on surface, while Ekman

dredge (30x15x15) cm used for many times in
each station to combine used substrate
organisms, The current flow organisms collected
by zooplankton net (Lind, 1979).
Laboratory procedure

In laboratory plants washed by current water
to removed organisms, that preservation in
ethanol 70% or formaldehyde 4% (Chu, 1949;
Ali, 1979, 1989).
aguarium (30x20x10) cm contain two liter of
river water and a little of clay, and separated by
washing them with plenty of water over sieve
(mesh size 0.4-0.6 mm) (Sultan, 1987; and
Abdul-Sahib, 1989).

The length and widith of snails and mussds
were measured under dissecting microscope,

Clay materials laid in

while annelids was anesthetized by drops of
formaldehyde 10%, dehydration by series of
ethanol 70,80,90 and 100%, clearing by white
beech creosote and mounting on dlide with use
Canada balsam and cover dlip. Identification of
these organisms according to special references
for each group (Chu, 1949; Edmondson, 1959;
Ahmed, 1975; Holthuis, 1983; Frandsen, 1983;
Salman, 1986; Ali, 1987, Al-Adhub, 1987; Al-
Adhub and Hamzah, 1987; Rahma and Jaweir,
1990 and Saood, 1987, 1997).

3-Results
Table Q showed
macroinvertebrates species in restored marshes.

number of
78 species were recorded in al monitored
marshes comprised 17 snails, 40 insects, 4
shrimp and 4 Annelida, 3 of mussd, spider, and
crab and two isopods and only one of Amphipod
and cirriped. Maximum species were recorded in
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Spring 30, 29 in Sug Shuyukh and East Hammar
respectively while 26 during summer in
Huywazah, and the minimum was recorded in
summer in Suq Shuyukh and East Hammar

Huwayzah 25 and 27 respectively. But in
Huywazah lower value recorded ion Autumn
and winter (16 species).

Table (1): Total number of Macroinvertebrates species in restored marshes during different

Seasons
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Table (2) showed occurrence species of
macroinvertebrates in  monitored marshes in
various months of the year. Maximum species
were recorded in Sug Shuyukh 52 species,
including 14 snail, 23 Insect, 3 shrimp, 3 mussd,
2 crabs, 2 Anndid, 2 spiders,1 Isopod, 1
cirriped and 1 amphipod. In Huwayzah similar
species recorded in Sug in both major groups
(snail and Insect), 3 anndid, 2 shrimp and 1
spider. Minimum values was recorded in East
Hammar 39 species including 11Snail, 11 Insect,
4 shrimp, 2 crabs, 2 Isopod, 2 mussd, 2 Anndlid,
3 spider, | Cirriped and 1 amphipod.

Figure (1) illustrated comparison in density of
main groups of macroinvertebrates between that
of plant and substratum in monitored marshes.
Density of macroinvertebrates was higher on
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plant in al groups except Burkah and Saddah
(East Hammer), where bottom organisms were
higher than on aquatic plant.

Table (3) explained density of main group of
macroinvertebrates  in
Maximum density was recorded in East Hammar
for snail 11.32-15.6 ind. /m2 on plant and 29.3-
27 ind/m2 on substrate, while minimum density
recorded in Um Alnagj substratum (Huwayzah)

monitored marshes.

2.2 ind. /m2. Maximum value for insect in
Burkah substratum 6.3 ind/m2 and minimum
value in Suq Shuyukh substratum 0.33 ind. /m2.
Maximum value for shrimp was recorded on
plant of Um Alnaaj 15.2 and minimum value on
plant of Amia 6.9 ind. /m2.
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Table (2): Occurrence of macroinvertebrate speciesin Suq Shuyukh, Huwayzah, and Hammar

Species group  Sug Shuyukh Huwayzah Hammar

Bdlamya bengalensis S +
Bdlamya unicolor

Bulinus truncatus

Gyraulus costulatus
Lynnaea auricularia
Lymnaea gedrosiana
Lynnaea natalens's

Mel anoides nodosum

Mel anoides tubercul ata
Melanopsis nodosa
Melanopsis praemorsa
Physa acuta

Pila ovatus

Theodoxus niloticus (jordani)
Unidentified snail

Gyraulus convexiusclus
Hydrobidae gen. sp.

Sum 14 14 11
Total snail

Agrion sp.

Agrion splendens
Anabrus sp.
Anisoptera
Bdostoma sp.
Beostomidae

Blue large dragon
Coenagrionidae
Coleoptera Fam.1
Coleoptera Fam 2
Coleoptera Fam.3
Coleoptera Larvae
Corixidae
damselflyl
damselfly2
Dixidae
Dytiscidae

+

+ + + + + + + +
+ + + + +

+ + + + + 4+ + + + + + + + +
+
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Species group  Sug Shuyukh Huwayzah Hammar
Ephemeridae I +
Gerris sp. I +
Gonmphidae I +
Gomphoidus 5. I +
Gryllotalpa sp. I +
Hemiptera I +
Insect larvael I + + +
Insect larvae2 I +
Ischnura sp.1 I + + +
Ischnura sp.2 I + +
Large dragonl I +
Lestidae I + +
Lethoecrus sp. I +
Libelula sp. I + +
Libdlulidael I + + +
Libelulidae2 I +
Meaoplus sp. I +
Neuoptera | +
Notonectidae I +
Odonata nymph I +
Planorbine | +
Plecoptera I + + +
Unidentified insect I +
Sum 23 23 11
Total insect 40
Ataephyra d. mesopotanica SH + + +
Caridinia baboulti basrensis SH + + +
Macrobrachium equidens SH + +
Macrobrachium rude SH +
Sum 3 2 4
Total Shrimp 4
Elamenopsis kenpi Cr + +
Sesarma boulengeri Cr +
Sesarma sp. Cr +
Sum 2 0 2
Total Crab 3
Annine mesopotanica IS +
Sohaeroma annanddli IS + +
Sum 1 0 2
Total Isopod 2
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Species group  Sug Shuyukh Huwayzah Hammar
Corbicula fluminea M + +
Corbicula fluminalis M + +
Unio tigrids M +
Sum 3 0 2
Total Mussel 3
Paryhale basrensi's A + +
Sum 1 0 1
Total Amphipod 1
Andllida AN + +
Lurmbricus AN +
Oligochaetl AN + + +
Oligochaet2 AN +
Sum 2 3 2
Total Annelid 4
Aranidae 1 Sp + + +
Aranidae 2 Sp +
Aranidae 3 Sp + +
Sum 2 1 3
Total Spider 3
Balanus amphitrite amphitrite C + 0 +
Sum Cirriped 1 1
Total cirriped 1
Sum Macroinvertebrates 25 43 39
Total Macroinvertebrates 78

A: Amphipod, An: Annelida, C. Cirripedia, Cr: Crab I: insect, Is: Isopoda, M: Mussel, S: Snail, Sh: Shrimp, Sp: Spider
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Fig. [1}: Wean densily lindan'} ol macroinverebrales species in Suyg Shuyukh, Husayeah, &
E. Hammar during study period
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Table (3): Mean of Density ind./m? of macroinvertebr ates species of each group of monitored

mar shes
Suy Shuvukh Huwaviah E. Hammar
Group _Aquatic plant Bottom Aquatic p E_u!_n_t Bottom _Aquatic plant Bottom
Awils Advinear Ambi Alwisesr Tapsbu: o Tarsbs .o PBurlsh Seddeh Burkeh Ssdieh
Alnanj Alnanj

Snail 21 31 6.0 37 41 49 S0 22 113 156 270 293
Tnsect 19 18 0.3 0.0 40 47 00 0.0 43 A1 63 10
H|IIIIIIE:I ;.9 10.5 (1] 0. 143 15.2 1.0 00 14.4 91 ] 0
Spider 0.5 10 0.0 0.0 2K 20 00 00 23 10 0 00
Annelid 0.3 0.0 6.7 46 20 L0 40 164 74 98 35 20
Mussel 0.0 0.0 12 13 0.0 00 0.0 0.0 0.0 0.0 28 13
.-\1n|1|1:|p-l,l-‘_[ ¢ A i Lhik i 41 (1K1} Rl (1K1} 120 136 K1) (RN
|.l:l:!'|lt'||:| (N1 (ENA] | Gl 00 (AL LIRH] . L] LK 0l 470 Febib.id
Crah 0.8 i 1.0 0 LKL 0.0 111 (1X1] 1.5 11.5 N1 LR
L“imp.ﬁ] 0.0 0.0 1.0 0. 0.0 0.0 .1 [1X1] 6.7 50 0.0 LK1
Total 151 164 326 95 271 278 90 186 690 69K 1056  IT8S

Table (4) showed seasonal changes in Huwayzah and Suqg Shuyukh, and most groups
macroinvertebrates numbers according to their ~ of East Hammar, while minimum values were
groups in  monitored marshes, maximum recorded in summer in al marshes and groups
numbers were recorded in all groupsin springin  except Suq snail was recorded in autumn.

Table (4): Seasonal numbers of individuals of different macroinvertebrates group in the
monitored marshes (A: Huwayzah, B: Sug Shuyukh, C: E. Hammar)

A Tlusywazah
S cwsun Snail  Tosect  Sheimp Spider  Anoclida
Sununer 94 A 03 3 1
Antymm 122 HI 14 17 i
Winler At I 71 ] 2l
Sprmy 254 194 272 1} 103

B sng Shuyukh
Sreusom Suail  Towect  Shwimpe Spider Annclida BWussel  Aanphipods Tsopeda crab Clieripoedin
Sumetar a7 34 il 2 ] B 2z 3 4 0
Ay 244 B3 22 3 i H 3 Ll i 1
Winler 32 k! %3 1 1t 3 L L 1t 0
Sprng a0l 1 iil 2 M 21 U U 4 0

LB F._ Tarmmar
Heason Snail  Insect SNhrimp Spider Annclida Bussel  Amphipada sopeda crab Cirvipodin
Winter 1814 125 7 4 3 7 4 24 Tdt a0
Spring 1501 54 112 4 T4 13 #0 0 i3 L5
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Figures (2, 3, and 4) explained percentage of
abundance of main groups of macroinvertebrates
in monitored marshes, Insect was decreased 5.5
% in winter of East Hammar in comparison to
23.6 % in spring of Huywazah. Snail was
decreased in autumn of Huwazah and spring of
Huwazah 28% and 30 % respectively in
comparison to 45 % and 49 % in summer and
winter respectively. While shrimp exhibited
relatively comparable status during all season
except that in winter 45 %. In Suq Shuyukh
snail recorded maximum values in summer 78.5

Others
2.9%

Shrimp
30.1%

Snail
45.0%

Insect
22.0%

Fig. (2a): Abundance of main groups of macroinvertebrates in
Huwayzah during Summer

Others
10.4%

% and decreased to 40.3% in autumn, and
comprised two third of total macroinvertebrates
in winter and spring. Shrimp was decreased to
the minimum in summer 7.9 % and increased to
one third of macroinvertebrates 36.5 % and 30.1
% in autumn and winter respectively. Insect did
not exceeded 10 % in all seasons accept autumn
15.7 %. Others group were very few and
comprised 0.5 -12.5 % in different seasons in
Suqg and Huywazah and 13 % and 14 % during
spring and winter respectively.

Others
4.0%

Snail
28.8%

Shrimp
45.9%

Insect

21.3%

Fig. (2b): Abundance of main groups of macroinvertebrates in
Huwavzah durina Autumn

Others
12.5%

Snail
30.9%

Snail
49.0%
Shrimp .
35.1% Shrimp
33.0%
Insect
Insect 23.6%
. 5.4% . Fig. (2d): Abundance of main groups of macroinvertebrates in Huwayzah

Fig.(2c): Abundance of main groups of
macroinvertebrates in Huwazah during Winter

during Spring
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Others
Shrimp ~ 4.9%
7.9%

Insect
8.7%

Snail
78.5%

Fig. (3a): Abundance of main groups of macroinvertebrates in Suq
Shuvukh durina Summer

Others
0.5%

Shrimp
30.1%

Snail

Insect 63.0%

6.4%

Fig. (3c): Abundance of main groups of macroinvertebrates in Suq

Shuyukh during Winter

Others
7.3%

Snail
40.5%

Shrimp
36.5%

Insect
15.8%

Fig. (8b): Abundance of main groups of macroinvertebrates in Suq
Shuyukh during Autumn

Others
4%

Shrimp
24%

Snail
65%

Fig. (3d): Abundance of main groups of macroinvertebrates in Suq
Shuyukh during Spring

Isopod 9.6
Amphipod 1.7
Others Cirrri)p pl 3 Others Amphipod 4.5
14% Crab 0.4 13% Cirrip. 0.8
rab 043 Crab 2.85
Spider 0.17 Annell 39
Shrimp Shrimp -
3% 6%
Insect Insect
5% 3%
Snail
78% 78%

Fig. (4a): Abundance of main groups of macroinvertebrates in E.
Hammar during Winter Fig. (4b): Abundance of main groups of macroinvertebrates in Suq

Shuyukh during Spring
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Table (5) explained seasonal changes in
diversity, Richness and Evenness in each group
of macroinvertebrates in monitored marshes.
Generally Snail has higher values of diversity in
all marshes, moreover East Hammar was higher
than that in other marshes in biological indices.
Evenness was found to be 0.71 for shrimp in

89

Huwayzah in comparison to Suq Shuyukh 0.45
and East Hammar 0.13. Higher diversity of
shrimp in Suq Shuyukh 0.73, while insect had a
comparable in seasonal values and low in all
ecological indices between Huwayzah and Suq
Shuyukh.

Table 5 :- Seasonal diversity, Richness and Evenness for each group of macroinvertebratein

monitored mar shes

HULTTRT £LLLIDn W inler Spring Lotal
Vv
Ly el Lvey L sl Lven LS L Lms Lk Hich L Ly el Lsae
Snall 1.i1 7 1l 057 i i i3l 4 all dad 8] ant 150 i KA
et 0T ! (] i : " 1,4 : w1l L4 5 03 X L4
Shiriup 13 i L5 e 2 ui 0 2 o4l oAl 2 a7 13 2 171
:'lnﬂ girirtar SETRT wtsr ST m- [

Shupikh  Toealy Rides.  Feawn Tianil Ridose  Feacar Biawilt Tdwe Feoss Teaks Tilice Fronwes Toosly Rides B
sanil 1.7 2 [ 113 1 1] L33 7 43 .33 1 a4l L N et
Iseit I 4 (e ey g et 11 h il .4 O A I ¥

Shriup 11 l M UG 0S5l wl? 2 a1 ik 2 a7 15 1 RN
e it i S Tieii
F.Humn
Theaaly  Widwae  Foavwe Tiwvile Biduee  Foaras  Tiwwit Tidwee  Fvanwes Troash Tishie  Fronses  Toesaly  Ridmss  Feames
suail - - - - L5 1 11 14k 4 1! 1.3% 4 111
Inseel 011 | a7 a4 PR | Il | Wz
Ahrlmp il ali il i afh a1 | 113
4-Discussion nodosum , Melanopsis praemorsa and Gyraulus

The highest number of the macroinvertebrates
was recorded in Sug Al-Shuyukh in comparison
with Huwayzah and East Hammar, could be
related to Physico-chemical characters of the
water substratum and water regime.

Species composition of the three monitored
marshes were similar to that recorded in the
other Iragi rivers and lakes except five snails
Bdlamya unicolor , Pila ovatus , Mdanoides

costulatus, Macrobrachium

equidens, M. rude and one crab Sesarma sp.

two  shrimps

Insect group was better in Sugq Shuyukh and
Huywazah exhibit a low number compose to
East Hammar. The same was found other groups
like crab, Isopods, Amphipods presence in low
number represent a very important as food items
for fish and birds.
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Most species of macroinvertebrates were
previously recorded in Iragi rivers and lakes
(Ahmed, 1975; Ali,1976; Ali,1979; Hamzah,
1980; Frandsen,1983; Rasheed,1985; Al-Azawi,
1986; Dauod et al.,1986; Salman, 1986;
Saoo0d,1987; Sultan,1987; Al-Adhub, 1987 ;
Al-Adhub and Hamzah,1987; Abdul Saheb,
1989; Abdullah, 1989; Ali,1989; Sultan, 1992
and Al-Qarooni,2005).

Ali (1978 &, b) recorded 55 species of family
Dystiscidae and 15 species of beetle belong to
Gyrinidae, beside several species of Ischnura
were recorded. Al-Adhub (1987), Al-Adhub and
Hamzah (1987) descriptions two new subspecies
of freshwater shrimps belong to Atyidae.

Few species dominated the restored marsh
like one species of insect Ischnura sp., one
species of shrimp Caridina b. basrenss and
species bivalve Corbicula flumnaea in Suq
Shuyukh, while in Huwayzah Marsh two species
of insect Ischnura 1 and Coleoptera 1 and two
species of shrimp Caridina b. basrenss and
Ataephyrad.  mesopotamica. Insect  and
Crustacea were presence in low number of
species and individuals even they are the biggest
macroinvertebrates groups.

Due to few historical data available about
the southern marshes, could led to wrong
impression that the restored marshes were better
since the number of species recorded recently
was equal to historical data as below:-

Group Sultan,1991 Present study
Snail 23 17
Insect 24* 22
Shrimp 4 6
Crab 3 2
Mussdl 4 3
Spider - 3
Amphipod - 1
Isopod - 1
Anndida - 2
Cirripedia - 1
Total 58 58

* Rahmaand Jaweir, (1990)

Time factor must be considered, since the
recently undulating marshes were 14 month in

age.

Recently Al-Qarooni (2004) was recorded
only five species of snails (Lymnaea auricularia,
Physa acuta, Bdlamya bengalenss and
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Gyraulus sp.) in three southern restored marshes
during six months.

Percentage of abundance in Suq Shuyukh
and East Hammar were higher than Huwayzah
could be related to the substratum nature
resulting in low presence of few species in
bottom substrate like Meanoides tuberculata,
Lymnaea spp., Physa acuta, Theodoxus jordani
and Gyraulus costul atus.

Insect group was better in Sug Shuyukh and
Huywazah exhibit a low number than East
Hammar the same was true for other groups like
crab, Isopods, Amphipods presence in low
number represent a very important as food items
for fish and birds.

The density of macroinvertebrates reached
the highest level in East Hammar and on aguatic
plant more than bottom sediment, except Burkah
(East Hammer) and Um-Al-Nagj (Huywazah)
stations could be due to soft substratum which
allowed to Snails, mussel and Annelida to exist.

The comparison of density of bottom

macroinvertebrates of present  monitored
program and few previous studies in middle of
Iraq (Al-Rubaee, 2001 and Radhi et al., 2004 )
lead to conclusion that snail density was
comparable, while Anndida and insects
densities, where much lower than what had been
recorded Radhi et al. (2004).

The reason of increase of macroinvertebrates
densities on aguatic plant more than bottom
sediment could be attributed to the hardness of
bottom due to desiccation process. Hence

aguatic plants and macroalgae such as Spirogyra

sp. and Chara sp. played more successful as host,
Shdter and food for macroinvertebrates than the
hard substrate.

The high density of sub-merged aquatic plant
had a major role in abundance of all different
organisms as food and protection. We assumed
that some species of macroinvertebrates could
limit by occurrence of certain species of aguatic
plants as showed in Suq Shuyukh more species
of Macroinvertebrates than Huwayzah.

We deduced that highest number of
individual of macroinvertebrates recorded in
Spring in all monitored marshes which conceded
with Phytoplankton  and
Zooplankton, while the lowest number of

increase  of

individual of macroinvertebrates were recorded
in Summer conceding with increase in number
of species.

Snail’s density increase during spring and
autumn, Shrimps decrease during these seasons
and increase in summer and winter which could
be related to their life cycles or availability of
foods. We noticed seasonal alternative densities
between snail and shrimp in Sug Shuyukh and
Huwayzah. Insect was the most affected group
by low temperature, still Annelida was lowest
group, but their numbers increase slowly with
thetime.

Diversity values were low for al groups
except snail due to dominance of few species of
insect Ischnura and Coleoptera, one species of
bivalve and two species of shrimps. This was an
evident of the newness of the recently undulating
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marshes. In natural healthy marsh the species
were evenly distributed (Johansson, 2003).

High ecological indices were recorded for
shrimp in Sug Shuyukh more than Huwayzah
and East Hammar, but still in the range of
recently undulating marshes (Johansson, 2003).

Richness values for snail were high especially
in Suq Shuyukh and East Hammar reflecting the
evenly distributed, but richness values for insects
and shrimp were still disturbed.

Evenness of most groups except shrimp
reflect disturbs distribution for individuals
against species.

Conclusions

1- Numbers of individuals were low in all

groups except shrimp.

2- The restoration on function level was good

especially on submerged plants and clear

relationship was existed between type of aguatic

plants and species of Macroinvertebrates.

3-Hard substratum in most stations hinders the

living of many macroinvertebrates such as

Annelida, crustacean and Insects.

Recommendations

1- Deails investigate the dispersal of the rare
species found in this study such as snail Pila
ovatus, Caddis fly and crab Sesarnma sp.

2-Continuous monitoring of species composition
in the southern marshes like mussel.

3-Details  studying  of
nvertebrates that live on sub merged plant and

different macroi-

highlighted on their importance as food items.

5-References

Abdul-Saheb, I. M. (1989). Life history and
productivity  of two  species  of
freshwater mussels Corbicula fluminalis and
C. fluminaea in Shatt Al-Arab River. Msc.
Thesis. University of Basrah.92pp.

Ahmed, M. M. (1975). Systematic study on
Mollusca from Arabian Gulf and Shutt Al-
Arab, Irag.

Al-Adhub, A. H. Y. (1987). On a new sub
species of a freshwater shrimp (Decapoda:
Atyidae) from the Shatt Al-Arab River, Irag.
Crustaceg, 53(1):1-4.

Al-Adhub, A. H. Y. and Hamzah, H. A. (1987).
Caridina babaulti basrensis sub sp. Nov.
from the Shatt Al-Arab Region, Irag.
Crustcea 52(3): 225-228.

Al-Azzawi, M. (1986).
actudla surla plaine dela Basse Mesopotame
(Irak). PhD. thesis Univ. Paris Sud. (Osray).
(One chapter).

Ali. A. H. & Aziz N. M. (2004). Workshaop.
Amman, Jordan, 2-9, Oct. 2004. 14pp

Ali. A-H. (1987). Aquatic
University press.485pp (in Arabic).

Ali, H.A. (1976). Prdiminary study on the
aguatic beetle of Irag (Hdliplidae,
Coleoptera). Bull. Basrah. Nat. Hist. Mus.
3:89-94.

Ali, H. A. (1978a). A list of some aquatic beetls
of lrag (Coleoptera; Dytiscidag).
Baghdad. Bull. Nat. Hist. Res. Center 7:11-
13.

La sedimentation

Insect. Basrah

Univ.

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

AH. Ali etal /Marsh Bulletin 2(1)(2007)80-95 93

Ali, H. A. (1978b). Some taxonomic studies on
the aquatic beetls of lIraq (Coleoptera,
Gyrinidae). Univ. Baghdad. Bull. Nat. Hist.
Res. Center 7:15-20.

Ali, M. H. (1979). Studies about ecological
behavior to river crab Sesarma boulangeri
(Cdman) in Shatt Al-Arab River. Msc.
Thesis. University of Basrah.

Ali, M. H. (1989). Population Dynamic and
bioenergy of freshwater crab Elamenopsis
kempi in Basrah. Ph. D. thesis. University of
Basrah. 373pp.

Al-Rubaee A.G. (2001). Comparative Ecological
study of substratum
graduated salinity water bodies, middle of
Irag.
Mustansarya.

Aziz N.M abd Ali. A.H. (2005). Workshop.
Aqgaba, Jordan.

Al-Qarooni, E.H.M. (2005). Study of seasonal
abundance of

invertebrates in

Msc.thesis.  University of  Al-

aguatic invertebrates in

souther Iragi marshes. Msc. thesis.
University of Basrah. 97pp.

Chu, H.F. (1949). How to Know Immature
Insect. Library of Congrus catalog card.
234pp.

Daoud, Y.T.; Shihab, A.F. and Hassan, K.S.
(1986). Prdiminary survey of invertebrates
in the shat Al-Arab River, Irag. Bull. Basrah
Nat. His., 6: 87-93.

Edmondson, W.T. (1959). Freshwater Biology.
Second ed. John Wiley & Sons Inc.1248pp.

Frandsen, F. (1983). A fidd guide to freshwater

snails in countries of the WHO Eastern

Mediterranean region. Danish Bilharziasis
[aboratory.45pp.

Gaurney, R. (1921). Fresh water crustacea by
Dr. P. A. Buxtonin M esopotamia and
Persia. J.Bomby Nat. Hist. Soc.XXVII (4).

Hamzah, H. A. (1980). Study of some Biological
and ecological aspects of freshwater shrimp
Caridina basrenss Al-Adub and Hamzah,
1979 in Shatt AlArab. Msc. Thesis.
University of Basrah.57pp.

Holthuis, L. B. (1983). Shrimps and prawns.
FAO species identification sheets, fishing
area. 51pp.

Johansson, M. (2003).

macroinvertebrates

Biodiversity among

in newly constructed
wetlands. Holmstad university.10p.

Lind O.l (1979). Handbook of common methods
inlimnology. V.Mosby Co.St.Luis, 199PP.

Purser, B.H. ; Al-Azawi, M. ; Al-Hassani, N.H.;
Baltzer, F. ; Hassan, K.M. ; Orzagsperber,
F.; Plaziat, J.C. ;Yacoob, S.Y. and Younis,
W.R. (1981). Prdiminary study of the
quaternary sediments of SEIRAQ. A joint
research project by the geological survey of
Iraq and the University of Paris XI (Orsay).
79 P. (Abstract).

Radhi, A. G.; Alami, A.A.Z. and Nashat, M. R.
(2004). Ecology and diversity of substratum
invertebrates in  Al-Radwania drainage.
Basrah J. Agr. Sci., 16(1):

Rahma, J.H. and Jaweir, H. J. (1990). Population

N. indica and D. heteropoda

(Anndlida, Polychaeta) in Shatt Al-Arab.

Marina M esopotamica, 5(2):337-351.

structure of

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

AH. Ali etal /Marsh Bulletin 2(1)(2007)80-95 %4

Rasheed, K.A. (1985). Study of some Biological
aspect of freshwater shrimp Ataephyra
desmarestii orientalis Bouvier, 1913 in Shatt
AlArab,
Science. Basrah University.

Irag. Msc. Thesis. College of

Saood, K.D. (1987).Population dynamics,
secondary  production and  swimming
behavior of Shaeroma  annandale

1911.
University of Basrah.134pp.

Saood, K.D. (1997).Acomparative ecological
study of two Isopod Anina mesopotamica

annandalel  sttebing, Msc.thesis,

and Shaeroma annandalel annandalel from

the Shatt Al-Arab Region, Irag. Ph. D. thsis.
University of Basrah.114pp.( In Arabic).

Salman, S. D. (1986). Parhyale basrensis, a new
species of Talitrid Amphipod from the Shutt
Al-Arab Region, Irag. Crustacea 50(3): 287-
294.

Sultan, I.N. (1987). Population Dynamic and
secondary production and engry flow form
for crab Sesarma boulangeri (Calmen). Msc.
Thesis. University of Basrah.

Sultan, I.N. (1992). Aquatic invertebratesin
Marshesregion In Hussain, N.A. (Ed.).
Ahwar of Irag Environmental approach. Val.
2. Marine Science Centre. PP: 173-188.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

AH. Ali etal /Marsh Bulletin 2(1)(2007)80-95 95

JsaY) B L a8 ) o) Aus g Adalll ¢ il g aa) gig B R
Al ol 4y giad) Ala al
**5jaa o el g F e Guas ol * e Gpa

B el Aoy cdel 3l AS (A ) B g AN g lal) and *
Bl daaly caglal) A0S (Bl agle and*>

dadal)

2005 4 s 2004 o s 5 sanall 5l DA As gl EDEN ) V) IS 35Sl Gl @) e ¢ 8 78 Ja
Dol e S e DG A glaall 5 Glas A e IS Ge gl A ) (Dl pdall e g 55 40 @8l (e g s 17 clad Al
) A 0 e 1 Gl BY) An 0 3e (e 1@l Agliing e L) (Ol pudl 5 sl

G A A8,y saudl Jilaas daele cillanall 5 welaal) S 3 Aglal il e 5 5l cly @) (pe N e culas
39 sleall 338 3 Jaws Ll Laiy e 352 cialy 3 o) 50U Slmass ) oY) ST 5 0l Bgms (AS g W 3 o) AUKY il 3 leal
e 22124293 N 27 5l e 2. /35156 ) 1132 (e cng) is @l ill jleal)l (3,8 4 clil) el Jas e
gl 8 Lkl 5 2. /08 6.3 calyy A5 dlane gl 8l piall all el cialy .zl o dase b i€ i) Wa gl Loy g )
Lan) dlane LS pe Lgida gl 25 /258 1517 zladl ol Aase il ae 2ad giall s )l aiill el Jaws .24 /253 0.33 ¢ sl 3 s
e b Cpall Jead 8 kg Loy gl dead DA ail) el cals el ;i) dael 3 anse ol Ba gl 124 /254 6.9
Al s

Jaws Sleall 355 5 of LS Aasal )8l aan o) il culS ) g gull 0l el of dygenll VAN d Cinia
80l s (o 0.71 iy sl S 5iS w8 el o ans g sl G 53 0asnl (5se Alae Aygadl WA S pdl el
G il o culS Loy & s0dll Gsw 3 0.17 sl sl g gull adl) el caly L 013 jleall 355 5 0.45 ¢ sl (3 e 4 s
Eoil B 58 el g5 On Ayl Ak

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

