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.Coad (2010)

Kingdom : Animalia 4 sal) A<laall

Phylum : Chordata Glliall 4w i

Sub Phylum : Vertebrata s A8l dmd ia

Super Class : Pisces AlanY) Caia 5 48

Class : Osteichthyes Ladaall Wl Gaia

Sub Class : Actinopterygii Caile 3 Ao lad dlanY) Caion s

Super Order : Teleostei Apaall alaatll 44 Hla 45 ) (548

Order : Cypriniformes b i) A
Family : Cyprinidae Gl il Al

1- Ctenopharyngodon idella (valeneciennes ¢ 1844) (saiall o S| claw

Genus:

2- Genus: Hypophthalmichthys molitrix ¢ 1844) =il < Sl claw

(Valeneciennes



ard) (3 s g A gall Lo Gl Juadl)

Collect Fish Sad) gan ,Y.Y

dl il 8 cadie) Al Johll alas @8y Gmag el (e sill (e 4%as (100) aea &

el 21ial e Ak o ga cya (DA e il e cpa vy gl e gana JS) Ailia ey

A 2023 (S Cp 15 e Al (e Bl 35l ((3-3) By seall (8 riia ge LS dpaigll eliad (e

I3 el dpa (m pd ddaline Gluld O de sdid @bl aladinly (2024 SN 5l el Ales

il Lyl lgde 3lay Al Cast nets (Aildl) el @llad aladiu) e Sliad diliss alaa]
Adlaid) elli A paluall 3ae Ly @l &5 ¢ ddadlul)

o stall A 3l IS 1) aclil) sladl o gle and 3 Wladl el all pidie ) Al all e il

Slo Alalaall 26 le dygla (plall ale (e de giae Cilgla Aol g 2O S dadls 8 46l

oy il jilian Cun Crand g il Jud &g candl) yiida (M Jgea ol ] landl) 3 pn

Y sls ale aa g oY Gulall day i Adausd 0 KU J ghall iy Abiaiall 4y jedaal) cilulal) A4
Al Al 5ol (e Ll Sliiall s sadl) o) 2 1agai a2 (0.1)



Jardl () jha g A gall i
anhurfa Sty e <
s o
" o
P = Mosul Erbil Y’ s~
& RN PP
3 A\
\ Sulaymaniyah
aslollJlI-—
( P
. .|r ul Hamedar
ria eSS Cliss
3§ Kermanshah °
B ﬁ— olavle,s
/ |
Ramadi B ad
S>lol 33— \'>
— s 2
Iraq Karbala rd
LS
Najaf
waJl
Anvaz
Sleal
o

\Am
)c)r_\
>

Basrah
o).g..J\l\\
— 3

Harrat al
Harrah
nservation
STpyes o
Sakaka
Tl 5
S
<hanafah \* ait
vildlife — >
inctuary Hafar Al Batin 2
R e - ol La> N X a
2020 Google. Mapa GiSrae er o >
=
= =
?,
at>J © s Wil baan
=
e S e L
asgll EA
=3 al=ul
Ao
~
< Con
=—= s dl b
3 #A=<20 =¥ Mapdata
S e
= : =
B e sl -
b A
c =
2020® RSS! ST

== s00

Z\_ABJ\ :\.u\)ﬂ\ ‘_g Slall Glue f—n éja\.m (3-V) 3)}443\

gl slmidla a0 oDl S Akilaadlaja h 3l dh A g



Jard) (B3 ha 9 A8l L.t Gl Juadl)

( L gyl el (10 die (100) W

v

4 il arenas 3,1

shaall o sle and (8

£ S Raals [ peall o el Gy il S

g_.aﬂ‘k_l‘)l_q‘émw°' '_\...uj.*hfl)\sn«ﬂ;auwa'
Hypohthalmichthys
molitrix.

.Ctenopharyngodon idella

Y Ala all

Toasiall Lnland) dabludll Luld

!

el el 5 a5 (5 pmall Agall (e A SV aalLAN A3 -

el skl Jane b g dan )Yl 80U 5 (o g IS0 A plndl) da ol 2 -Y
A(BL) Ay s iliiall dalis Gl 5 (N) Ay i) Ao pudidl) milial) ae -
. A= LXNXBL 4o gdndll dalisdll AL -f

v

Ll s )

|

L) 8 L (R2) 4l 5 ¢l ) s (R1) (A5 copiilaia (e dpia yo adalie 231 )

Loaia aladiuly sliaull 5 o) peall Aliaally Lialall o) 31 Juad ¥

o e aladiul s e JS el a¥) o -

Aol e 1()-Y) I3



ard) (3 s g A gall Lo Gl Juadl)
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\un

* o) yaad) dbaall 09 + slianl) dland) ()39 /eliand) dland) ¢y 59 = (%) sbamd) dland) Lo
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Summary

This study was conducted on two species of bony fish that live in
freshwater, belonging to the family Cyprinidae They are:
Ctenopharyngodon idella (Valeneciennes«1844) and
Hypophthalmichthys molitrix (Valeneciennes< 1844) (50) fish were
collected, each with five groups of different lengths. Their average
lengths ranged from (325.13 - 485.16) mm in grass carp and ranged
between (329.21 - 482.47) mm in silver carp, during the period from
November 2023 to the end of January. 2024, using a gill net (tunnel)
with circles of different diameters. A comparative study was
conducted to calculate the respiratory area and muscle ratios of both
types, red and white. It is one of the studies that is related to some
aspects related to fish movement activity, represented by calculating
the gill surface area and calculating the muscle ratios in different
areas of the body, namely: (R1) the area behind the head, (R2) the
area in front of the tail area.

The results of the study related to measuring the components of the
absolute gill area, which included: the average total length of the gill
filaments, the number of secondary gill plates per millimeter, and the
area of one gill plate (mm2), showed a direct effect of the average
total length of the gill filament on the average gill surface area, and by
studying the correlation relationship (r) Between the average total
length of the fish and the average total length of the gill strand, it was
found to be a direct relationship. The value of the correlation
coefficient ranged from (0.994, 0.998), while the correlation
relationship was inverse between the average total length of the fish
and the average number of secondary gill plates. The value of the
correlation coefficient ranged in it. (-0.983, -0.961), while the
correlation relationship was direct between the average total length of
the fish and the area of the secondary gill plate. The value of the
correlation coefficient ranged from (0.999, 0.999), while the
correlation relationship was direct between the length of the fish and

a



the average absolute gill area. The value of the correlation coefficient
ranged. It contains (0.993, 0.984, 0.9915) in grass and silver carp.

The results of the study related to calculating the relative gill area
(mm2/g) showed a clear difference between the two species. Its value
in grass carp was (40.27 mm2/g), while its value in silver carp was
(40.92). By studying the correlation relationship, it was inverse
between the average total length For thickness and relative gill area
average, the value of the correlation coefficient ranged from (-0.928, -
0.959), and it was noted when statistically analyzing the results to
determine the differences recorded by calculating the average total
length of the gill filaments, the number of secondary gill plates in one
millimeter, the area of one gill plate, the absolute gill area, There were
significant differences (p<0.05), while in relative gill area there were
non-significant differences (p=0.05) in grass and silver carp.

Grass carp and silver carp were considered active fish based on their
average total length of gill filament.

The results of the study showed a clear difference in the average
proportions of red and white muscles depending on the body region
studied and the length group studied. The rates of red muscle
proportions increased with the increase in the average total length of
the fish as we moved towards the caudal region of the body. This was
proven by the study of the direct correlation relationship, in which the
value of the correlation coefficient ranged (0.991). 0.993, and the
rates of total red muscle percentages in grass carp ranged between
(12.34-20.18%), and in silver carp ranged between (14.43-22.18%),
while the rates of total white muscle percentages in grass carp ranged
between (87.31). - 79.60%), and in silver carp it ranged between
(85.50 - 77.49%). Therefore, it is clear that the rates of white muscle
percentages decrease with the increase in the average total length of
the fish as we move towards the caudal region of the body. This is
what was proven by the study of the inverse correlation relationship,
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in which the value of the correlation coefficient ranged. (-0.995, -
0.988), and when statistically analyzing the results to determine the
differences recorded by calculating the overall rates of the proportions
of red and white muscles, as well as their rates within the studied
body regions, it was observed that there were significant differences
(p<0.05) in grass and silver carp.

Grass carp and silver carp are considered resilient fish; Because it
contains high rates of red muscles, it swims in a slow, continuous, and
long manner.
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