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Aol ddaliae | Alia | Ghasive | Ade ol SIS Luciobarbus xanthopterus (Heckel, 1843) =

Al ddaliae | dlia | asiva | 2ude olia dosad Arabibarbus grypus (Heckel, 1843) =

Ll ddaline | Aubia | dihgivee| e ol | (pJ) Qo Luciobarbus kersin (Heckel, 1843) =
Aol Ahaline | Aulua |4ibgive | Zode olie BN Carasobarbus luteus (Heckel, 1843) =
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Lle il jite | Aulua | 4ib e | Ade olie ik Leuciscus vorax (Heckel, 1843) =
Aol ddalis laaia | Aian | ke olaa O S Carassius gibelio (Bloch, 1782) =
Zodal) ddaliae | Aleatie | Ao | Ade olie SR Cyprinus carpio (Linnaeus, 1758) =
A0l Al * aban | e ol an e Ctenopharyngodon idella (Valenciennes, 1844) =
Auka) Al x| Alas | Lde sl e Hypophthalmichthyfgrzgiitrix (Valencienne, _
Aol Aalide | Aleade |dibgiee| dade ol | gl lien Alburnus mossulensis (Heckel, 1843) =
haall Alalise | Aleaie | adb e | Aade olpe | Lo (liew Acanthobrama marmid (Heckel, 1843) =
el ddalide | dlasiae | AlAs | 4de ol e Hemiculter leucisculus (Basilewsky, 1855) =
Ll dalide | dubia | Ghgiue | dde sl | adll jsa S Cyprinion kais (Heckel, 1843) =
il dlling | Al | ohsies | 23c olia | geal H S S Garra rufa (Heckel, 1843) =
Ll A | Alesia [5alea| s adl Ly Planiliza subviridis (Valenciennes, 1836) Mugilidae
Ll dgld | e |3jalee| g e Liza klunzingeri (Day, 1888) =
Aodanl) Aglid * oo lioalea | o ke Liza carinata (Valenciennes, 1836) =
Ll g | Aleie |4ibgica| A3 ol S Planiliza abu (Heckel, 1843) =
Ll Agld | Aeate | 3alge| g Dsua Tenualosa ilisha (Hamilton, 1822) Clupeidae
Ahaal) dla s alea | o 4558 Nematalosa nasus (Bloch, 1795) =
5%l Adaliag *  |sjalea| s | gmie 2w | Sardinella albella (Valenciennes, 1847) =
Aodall peal | Aleaie | 3oalea | o <lils Acanthopagrus latus (Houttuyn, 1782) Sparidae
Auhaal) dgaal o sjalee | o ik Acanthopagrus berda (Forsskal, 1775) =
A3l dpesl s oalea | o prdi Sparidentex hasta (Valenciennes, 1830) =
Ll fpaal | dlaaia |3 alea | s A Thryssa whiteheadi (Wongratana, 1983) Engraulidae
A3l dgaal o lalea | o™ Al Thryssa malabarica (Bloch, 1795) =
Ll eal | Aeatia [ Balea | s EEERS Thryssa hamiltonii (Gray, 1835) =
Ll i) | Alaaie [ Balee | s pomla Sillago sihama (Forsskal, 1775) Sillaginidae
2033 Ageal * oo lialea | o psuls Sillago arabica (McKay & McCarthy, 1989) =
Ladll daal | Aleaie |3 alga | g saald 5 Bathygobius fuscus (Riippell, 1830) Gobiidae
o . . Boleophthalm umieri
il Gead | Heate 15 2lee | o seldsd ° ?3zlén§ienfeg,li§:37) -
L) ddalide | Ao [4ikagiva | dude obia | il &y yladll Aphanius dispar (Riippell, 1829) Cyprinodontidae
3ol Aalida * | ok i | 42 ol Fk Aphanius mento (Heckel, 1843) =
Ll ddaliae | Aleatie | Aliio | 4de ol Sise Poecilia latipinna (Lesueur, 1821) Poeciliidae
Aoasll ddaliag, * | ALAs | dde ol LS Gambusia holbrooki (Girard, 1859) =
Lo cilsyide | dulin |4k gina | 43 olia BN Silurus triostegus (Heckel, 1843) Siluridae
Aol Ageal * lsalee| s | oiedl B3« Brachirus orientalis (Bloch & Schneider,1801) Soleidae
Ll deal | Aleatia 3 alea | s Brn: Hyporhamphus limbatus (Valenciennes,1847) Hemiramphidae
Lxidl fpaal | dlaaie |3 plea | s duse sl Ilisha compressa (Randall, 1994) Pristigasteridae
A0l Apeal oo eoalee | g e Photopectoralis bindus (Valenciennes, 1835) | Leiognathidae
Al dpaal *oolioalee | o FEN Netuma bilineata (Valenciennes, 1840) Ariidae
Al daeal s alea | o sahash Johnius belangerii (Cuvier, 1830) Sciaenidae
sl Baaal ot alee | gom | Bl c Scatophagus argus (Linnaeus, 1766) Scatophagidae
ghadl) Ageal * Ais | Dde ol ASall sl Heteropneustes fossilis (Bloch, 1794) Heteropneustidae
Lle e yite | dulus |4ikagisa | 4de olie TR MastacembeIgsl?n?;ic;e;ngt:‘e)lus (Banks & Mastacembelidae
EERE | [EUEN [ I U IVENg T O I I By Mystus pelusius (Solander, 1794) Bagridae

o sl sl e i ¥
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orasl) Clisall Jalatl 913 auilly (Factor—F) Jalsally Jalal) cilang ¢ Adadisall ciiall Algdl) it .4 Jgan

abl F1 F2 F3
Variable a b a b a b
No. of native species 0.641 5.499 0.649 11.119 -0.003 0.001
No. of migration species 0.883 10.418 0.101 0.269 -0.395 7.630
No. of alien species 0.658 5.789 -0.184 0.894 -0.130 0.831
No. of common native sp. -0.761 7.739 0.379 3.787 0.405 8.037
% migration species 0.959 12.299 -0.022 0.012 -0.149 1.088
% alien species -0.572 4.377 -0.614 9.971 -0.409 8.203
% P. abu -0.216 0.625 0.858 19.442 0.347 5918
% C. gibelio -0.754 7.602 -0.208 1.147 -0.476 11.107
% intolerant species -0.689 6.352 0.486 6.234 -0.437 9.345
% tolerant species 0.276 1.022 -0.671 11.873 0.632 19.565
Sp. richness 0.869 10.102 0.243 1.555 -0.298 4.341
% omnivores -0.843 9.500 -0.436 5.022 0.106 0.552
% piscivores 0.951 12.087 | -0.063 0.106 -0.124 0.754
% herbivores 0.401 2.147 -0.258 1.759 0.032 0.051
% carnivores -0.574 4.403 0.426 4.781 -0.628 19.339
% detrivores -0.054 0.038 0913 22.030 0.257 3.240
Eigenvalue 7.477 3.787 2.040
Variability (%) 46.730 23.667 12.750
Cumulative % 46.730 70.397 83.147

(a) = Correlations between variables and factors
(b) = Contribution of the variables (%)

eyl e Dlcad Al Lgalae didlal -5
‘33;‘; 2003 & =g @JJJS:‘Y\J @JSJJJ:*GJ\ G o lgtiy dal) Gl g
Glah sl gl cpy @bl Gy ol 3 Sy sty Ghasd oy ied) Y]
DS all Ly cbdlly sy e ol by Lty & bl g debel dal) i)
(2014 comm) o el el (i a3
2004 Pha H)sa¥l e 120 s> el dil) 3k e (aglsd) agl€in 2 slall ad
o cid L& 2007 P 760 ) clagy -(Chu and Karr, 2017) agin 5 ae o2kl
adia 3} «2009/2008 alead) (i A Cxalss JalKill adiay ¢(Lentic) BShY oluall ol b
Grma e (OlY) e Balel) Cubill s Al DAy diesiy sball G o (gpal
Abalgll HUadY) 3eSy culyilly Alay (533 i pua Karr et al, ) ohsall a5y (geall Jelinlly
cpendl 2014 cGues JUNEP,  2006) il Gl clised & cusal S8 (1986
Gyl Jad sl claly) Lag ol cllily (2015 Lugiall Hlea¥) Capaty Cigad] dabiie <Dlea
Gfy GBle ol Jlall Bya s s3a Al B8 L daw o) ) calhall Al 8 ol Le

-

b Lehlil (g Auball 38 Al Jalgall aa G 710-7 saxt ¥ 2003 & lsaY) e
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Al e paldall Gly Lo Aglll dslly
Ko Y 5 A e lecmias il
ase GonglsiSi o) dawtia Gl e gy pSaal
& G el V1 ladiad (B Dl o)
A eVl 8 Alaal el ol (amuas

-(Courtenay and Moyle, 1992) 5y.< 4alug

Lae A Asyll Aoaby gsll sl

sad Blgiedl gle¥) a2 lly Gasy
3 (1986 lag) ddull cbblamdl Jaasl)
09855 83l ae Aleaial) plgBU Asghall Aucatll oo
AT 2 gl sday Lihasly Al bl
e 29m e Jsly hlaaY) Gagan day ks (e
Dsels Lol Baadlally . laalls Al Sl ey
e Llua 13a)y legi lgin JS (gead Jilge 4D
gl Gy & ailile g gaill oladY 5yshad (<
Mastacembelidae (/I/lasz‘acembe/us R ¢ ‘F‘abd\
masz‘acembe/us), Siluridae (S. z‘r/osz‘egus),
Qi Jdedll (Say 3 «Bagridae, (/I//ysz‘us pe/us/us)
G Al O AT Jiw lie Logg olas
58 O e yphad ST Guki aa Gpee Jass
Oberdorff and ) 8aaaia t\}ﬁ e dile
tb.'&\ J:ui .(Hughes, 1992; Witkowski, 1992
Gouss AbelSin Plga i ] aasag die dulial
oy Aime Ay 5 QAT e laysels v
a8 daluad) oD ogill jsehall e a2l
Liles g3 e aal ol silly Sl mhacdl)
AAY LN Ll e 16,44 U< oal )

sbaall laly) (aleas) Casag coliall Bya ilayay
cMlacdl aaally e gill 50l aa Gue 5,aY)
O s b Apad) dledd ST aalg Sl
Ll Ll ge Gajha oluall oyl Lilg))
Jalas sdse 1My (Aaildl)l Aiagicad) Slandld
Gilad) (B saall slll diegh duali (s sl
Bhgs Bl (e aally Aibagied) gl asls
Olaadll sy oD g Y cdlaal glgY)
e e @lidiag sl (o dlesy Loy 2l
5Ly e Sload cihgiall dlany) cliy ol
Aoz B s cildaall 3805 ¢ U lg dalal)
Tahir ef al., 2008; Richardson ) dac)y saacy)

.(and Hussain, 2006

2l gle) ol Karr (1981) s

ey ¢l Hoaxl) Luldl AdaY) aselaal)
t\}f}!\ ae) (&\}.@d HleaY) 20all) 5asg
GV bl gsnll Llde bylicl (L i)
QlSh Y cobuadl Heaxi i) ae Bale allin
Aladd 734,04 LAl Gyd eel Lucgill syl
t\}a\ 748,94 5 dlan t\}'j 217,02 5 dskagiue
oo Ahgicd) Y] Jiad agadl (e 3 Bales
By 5aY) 05 Ladie Gabiall 138 8 ALa)
o) 28y G Laipall Logial) Aucatl) Jia s
Al s a8 Wha Lhlaaal (720,25) dlaal
lgusds ailasSlly Adlindl) Cagylll b (e g
C. gibelio gl Ja Cusy ((Karr et al., 1986)
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LSH e G 170 oy 2540 oda A Al
@ hd a5l lall 3ya e el
Ll el 138 613 Al B ol less

Wal) lissaally asalll AT (a1 Lals 0
s M sy Dl daadice dogenas (2
Syl e erall 138 sl degie Al
el A sl asalll AT agags sl
Lalde 4<s o adan Y elld saall dLaal)
3y (Karr,1981;Karr,1991) et (S daliiie
Xy ynaall ljally dlead) e sdam gl
Bassll oda abl (sl Cusy (Bl byl
e L /30 caly Zuos 8jhgng Aulll) Al
DB e JB Lae LAl (B8 o 13 duSs
F-IBl a3 odlef Zaldl claall sl ¢
e &l o3a il dael )y e gil) dlaugially
il bl 5L ae (aleadl )

WY Asiall Al cul€ Auhall oda b

Ll sl Baga Gm Basgll a2 3 )

i Ld e Esd S8 L3l dsls el
oY) o2ag 70,01 by Aol £S5 e gana
Slo b Wle sam ) Al ) Ganss
el cyuenll dalea Sy Al bl
i Jhat g Asll) Cleeatl) Caynas )
daa Jos lagleall g Julls lall sl
el Jid ay sl A V) )
Ay o Mty IR aselly Al dpulu)
55 Oy eoSandl Sl AUl sl

SOL sl gl A Ladh casaly ¢ S painall
L. vorax ) oag 1987 caly Loy A4l o3¢l

(8. triostegus «C. luteus

o & ()A] daga 8 g NN Sl

oSa Y ) chble aladial gl Jalal
Sand) peatll 250580 LSalipall anlad) o3
el Ay ol A Llal e dly
Aadgidl DlgaVly Y Ll ge byl
Wys (Alls el dess (B @bl e dasll)
Sl e Glaasil L33 sac W Jaws
&b sl an] I S el padtes
Bl apuss Jally ddull Cailash ol ciblaad)
Lgghglly duSill Ul e S Jadl
el &l Lasy .(Ganasan and Hughes, 1998 )
Al Anld g Ldaal) ddabide gleSU dghall (ol
dadi 3 Al a2 dlla o Sa5e ey
Gl Jh g sl ) a e o
Y dsgiall daatll Karr (1981) 758 ¢5)58.51al
Al el s dayy sl Basgll ol
ailsall b sabad) glel) ol Gl ) cdbiad)
dogie Aogena addid glell o (Y sl
IS\ R WA CH L 2 KPS R PN P POV
DSAL paally cgguand) il Gl Jlsaally
505 e oS of oS 28l 038 oL alual
il dolee DA o Al gl (e e
(Pinto and  aaidl lhlke 3Ky (gl
agll O ) Ua slayl jaady cAratjo, 2007)
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Jsaall e Galall Jadlls daasall Ll o
PR

Gilasg (e Basg S ) PCA Jaad das
glliind ¢ An olu scey alagl JB Jalal 13
Al ilise iy samy bl Jalall (s
o5 gl daa Al ge Ldge Shel Jully
e ol Q0 138 5 13gdy Rl By 08
lany (ary juaty Jaaally CaSall AL 4
Sl alaea ae (Karr, 1981) Ji (e 4 pal)
e Adadly Aalall (ailadll e 13lael 25l
saalsiall glsl) elie dashy gy cuSH Cus
dadie Genliall @lls oladly () a3 & ey c4nd
L)) cleall (adle o Al sl Bygea
gl 2l Alal Al

(ol Dladl) Ll Al Cllaw
JS dad 43)ae Karr ef al (1986) 4a ) il
Jilaa adge 5l dbaal dadgiall dealls (b
bl e S aall) Slal) dalsall Caaty
paal) Lghas Gupse B Ghall Jlsal (¥ ¢(dpdal
Lad Al Ll 8 (Al glgl o
fes Al o3gl dasld) ciluhall Qi a8 ae
b LS ahall Cgin Jloal (e Ll duill i)
b Slahall jes ol e Db ) 6 Jsas
shal alling Laa Y JloaY) Slis o Jyaall
QIS Juail IS sball dacsil Balaiuly ane i
o all AR langl Ganlie ad A3)lke Licd
Joan & WS Ldlal) Ayl pe dislaad) ol

-

daall ol dlls e i el bde

alaiiul &3 N ¢((Ganasan and Hughes, 1998)
Gl a8 Gl eyl ALl Lgad
Baaxia diilas) Z\.EZUL A (PCA) de)yl)
Clyiie ai disd lgaed @ s
e ) ol a € pan o JAY)
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Environmental Study of the Hammar Eastern Marshlands Using the Index
of Biotic Integrity (F-IBI)/ Basra- Iraq
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Abstract. The study aims to know the state of the environment and water quality of the Hammar’s Eastern
Marshlands using fish as an environmental indicator and by using the Integrated Biological index (F-IBI).
Fish samples were collected from three sites using five methods of fishing, there were no significant
differences between the three selected sites. A total of 47 fish species (including 35 genera and 20
families) had been caught, with 16 native species, 8 exotic species, and 23 marine species. The values of
the F-IBI were directly proportional with the factors of water temperature and water revenues
respectively. The index was divided into three groups, the first of which was characterized by the
dominance of native and migratory species by 82.98% by the qualitative abundance, topped the second
group fish Planiliza abu (Mugilidae) native tolerant relative abundance estimated at 14.84% followed by
the exotic Carassius gibelio (Cyprinidae) 13.04% of the total abundance of which the tolerant species
formed 91% of them. With a few individuals of the sensitive species and occupied the third relative
abundance of exotic species, the third group has a clear imbalance in the food energy pathways, Where
the lowest percentages goes to the Herbivores species and the highest goes to the omnivores species and
in the middle of the types are carnivores. The total value of the integrated biological index was 44.92%
and is in moderate environments, the environment of the marsh was directly associated positively with
native and migratory species and was inversely associated with exotic species, Analysis of (PCA) showed
the effectiveness of the index and measured the contribution of its units.

Keywords: Index of Biotic Integrity, Fish Environment, Fish Assemblage, PCA Analysis, Water Quality,
Hammar Eastern Marshlands Basra, Iraq.






