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Seasonal Variations of Some Heavy Elements in the in the Fishes
Muscles Khushani Liza abu Heckel and common carp Cyprinus
carpio Linnaeus and Shilluk Aspius vorax Heckeland in Euphrates
River / Iraq
M. M. Saleh* J. M. Salman* D. A. Al-Sultany**

* Dept Biology , College Science , University of Babylon
**Dept. Animal Production , College of Agriculture , Babylon
University

Abstract

This search included study of some Heavy Elements concentration (Cd , Fe ,
Mn , Pb and Zn) in three fish species muscles (Khushani Liza abu Heckel and
common carp Cyprinus carpio Linnaeus and Shilluk Aspius vorax Heckeland)
collected from Euphrates river in the located Zone between Hindia and Kifil for
the period from October 2009 to September 2010 and these fishes were divided
into three different categories of weight .

The results showed seasonal variation in concentrations of study trace
elements , as was high in Spring and Summer, compared with Autumn and
Winter seasons . The concentrations of trace elements in fish Khushani and
common carp has taken the following regulations: Zn <Fe <Mn <Pb <Cd while
the Shilluk as follows Zn <Fe <Pb <Mn <Cd . also found that concentrations of
trace elements studied in fish of the Shilluk Asbius vorax be high compared to
fish carp and Khushani and due to the difference in the pattern of Nutrition
(Predation) .

The length category had direct relationship with the increase of elements
concentration in the fishes muscles , as increase with length increase and weight
in the all of study species . The results showed the study specie , pattern of
Nutrition , age and weight have a direct role in the Heavy elements accumulation
in the study fishes muscles .

Key world : Heavy Elements , Fishes , Euphrates River , Length and Weight .
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20.3-18.1
30.6-29.4
19.4-19.3
29.5-26.1
19.4-18.4
32.4-30.7
20.8-20.1
30.9-30.4
20.6-19.9
27.1-23.1
19-17.1
30.2-28.6
19.6-18.4
29.7-22.3
20.1-15.8
33.7-30.1
21.3-20.2
33.4-28.5
20.4-19.7
32-29.7
20-19.4
33.6-30.5
21-20.2

Cyprinus carpio gLl o <l

AL A58l
71.8-70.2
17.2-17
73-69.1
17.8-16.9
75.6-73.6
17.9-16.9
76.8-75.9
18.5-17.2
103.4-98.1
18.6-18.2
75.8-73.2
18.5-16.6
77.8-74.8
18.9-18.1
75.1-71.9
19.7-19
71.8-67.9
18.7-17.9
84.3-80
18.6-17.9
71.2-66.2
18.4-17.8
70.9-66.8
18.9-17.3

Lalall 2l)
52-50.4
16.9-16.4
54.4-50.2
17.9-16.7
53.7-50.3
17.6-16.2
51.9-49.6
17-16.5
70.1-67.9
18.2-17.6
51.1-46.9
17.3-16.1
53.4-49.8
17.8-17.1
50.2-47.1
15.3-14.1
47.9-44.9
15.6-14.9
49.7-45.8
15.8-14.8
49.9-45.9
15.8-14.3
46.7-45.3
15.7-15.3

U,J)Y\ aaal)
36.3-33.3
14-13.2
35.1-34.9
13.8-12.9
32.8-31.6
13-12.2
35.9-33.1
13.1-12.4
40.5-39.8
14.1-13.4
32.1-27.9
13.3-12.8
30.4-25.8
12.9-12.1
34.9-30
13.2-12.9
33.2-30.6
14.1-13.2
32.9-29.6
12.8-11.9
35.1-32.2
14.9-13.7
33.6-29.6
13.8-12.3

Liza abu 3l

L) 4aal) I At
43.4-39.1 29.4-27.8
16.3-15.8 13.7-12.9
43.2-40.1 29.4-26.7
16.8-15.9 14.2-13.7
43.5-42.5 32.8-30.1
17.8-17.1 16.4-15.6
41.9-39.4 27.4-24.8
17.1-16.4 15.8-15.1
42.8-40.1 32.5-28.9
16.5-15.9 15.1-14.8
43.6-40.8 29.6-26.9
15.1-14.4 13.8-12.9
45.3-43 34.4-31.5
16.7-15.8 14.9-14.3
41.9-38.8 30.4-28.5
15-14.4 14.7-13.8
43.6-41.4 33.1-30.8
15.9-14 14.3-13.6
41.5-39.4 29-27.8
14.6-13.8 14.1-12.8
38.1-35 27.6-24.4
14.9-13.3 13.4-12.6
41.8-37 27.8-25.3
14.8-13.8 13.1-12.6

() Il Jiai; L ¥

R
15.1-14.3 w
12.2-11.8 L
14.5-13.3 w
11.5-11.4 L
14.5-13.9 w
12.4-11.8 L
14.9-13.8 w
12.1-11.8 L
15.8-14.9 w
12.1-11.6 L
16.3-13.2 w
13.4-11.3 L
15.2-13.1 w
12.6-12 L
16-13.8 w
12.8-11.7 L
14.7-13 w
12.1-11.9 L
16.1-13.8 w
13.1-11.8 L
14.1-12.7 w
12.1-11.5 L
14.1-12.5 w
12.7-11.8 L
(p2) 0N Jiai:

ey
J¥) cp s
S 5
BN ISR
P IEPTN
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2010 Jsbl 4335 2009 J Y S (e B AL i B gl (JASY Unaa) (Y 28 gall (e Balaaal) AN £ 3 ) 55l 9 I bl e (3) Js2a

Aspius vorax <Lall

Cyprinus carpio gl sl

Liza abu aall

JesY)

(]
A3 4aal) Al 458l Y Al AN Za8l) i) 4aal) oY) Al 4AN) 248l i) daal) AP R
93.4-90.1 66.9-65 31.9-27.4 78.1-76.2 53-49.6 31-30.5 44.2-42.1 31-29.1 14.8-13.1 w JsY) (s -1
34.9-33.1 29.9-28.1 21-18.2 19.3-18.4 16.4-15.8 14.6-12.9 16.7-16 13.4-12.7 12.7-11.2 L
93.5-92.4 68.9-67.7 30.5-29.1 78.1-76.1 53.5-50.6 32.5-31.2 40.5-39.4 28-26.7 13.8-12.8 w P TR -2
36-35.7 28.9-28 20.6-19.4 19.8-18.5 16.7-15.7 14.6-13.8 16.2-15.8 13.5-12.4 12.4-11.6 L
87-85.4 70.9-70.5 30.5-27.3 76.1-72.6 55.7-52.9 31.6-27.8 42.8-39.5 29.6-26.2 14.6-13 w BEYIISES -3
33.1-32.1 31.9-30.7 19.1-18.2 18.9-17.9 17.9-17.1 12.5-12 16.7-15.3 14.9-14.5 11.2-10.8 L
93.7-90.1 70.1-67.1 34.9-32.5 74.2-70.9 58.8-56.9 25.9-23.7 43.6-42.6 32.8-30.5 15.2-14.5 w Sl g s -4
35.9-35.6 30.1-29.4 20.4-19.6 18.17.4 17.9-17.2 12.8-12 17.1-16.2 15.7-14.5 12.9-12.1 L
107.5-100.2 77.7-73.1 35.9-32.8 86.4-80.4 62.9-59.9 32.6-29.4 44.6-43.6 30.9-30.4 14.9-12.4 w Ll -5
44 .5-40.1 33-31.9 21.9-21 18.5-17.8 16.9-16.4 13.1-12.4 16.9-16.2 16-15.1 11.6-10.9 L
97.3-93.7 68.2-66.5 35.7-30.7 81.4-78.7 51.2-46.9 34.7-31.9 44.6-41.5 31.4-28.7 14.3-12.8 w BN -6
34.7-32.7 30.5-28.7 21.7-20.4 19.7-17.9 15.7-15 13.5-12.6 16.8-15.9 13.4-12.7 12.5-11.1 L
91.9-87.9 60.2-56.8 33.7-28.6 77.1-74.4 54.2-49.7 33.7-30.4 44-41.7 31.9-28.7 16.1-13.6 w Obaath -7
34.6-32.6 31.5-29.3 19.8-18.4 18.6-17.4 18.9-17.5 12.8-12.1 15.7-14.8 14.8-13.6 12.6-11.7 L
91.2-87.5 65.7-60 27.9-25.1 75.9-70.1 47.3-44.7 29.5-26.7 44 5-43.2 32.5-30.6 15-12.7 w Ul -8
33.4-32.1 28.9-28.1 19.1-18.5 19.7-18.4 15.8-14.2 12.7-11.7 16.1-15.7 14.2-13.6 12.3-11.2 L
92.1-88.7 63.2-58.9 34.2-31.5 73.8-69.9 48.1-43.9 30.5-27.9 43.2-40.6 32.7-29.7 16.4-14.1 w Ol -9
33.4-32.9 29.4-28 19.8-19.1 19.3-18.2 15.1-14.2 14-.13.1 15.7-14 14.2-13.1 12.9-12.6 L
93.1-88.9 62.1-58.9 35.7-32.8 74.1-71.2 51.2-46.9 33.8-28.7 43-40.6 31.8-29.7 16.5-14.8 w Jsad -10
33.1-32.4 28.6-27.5 20.7-20.3 18.9-17.9 15.9-15 13.9-12.5 15.3-14.3 13.7-12.9 13.1-12.7 L
95-90.8 66.9-63.9 29.4-26.8 75.5-69.8 50.3-46.8 35.5-32.5 39-37.5 28.9-25.8 16.3-13.7 w <l -11
34.8-33.9 29.7-29 21.8-21.3 19.2-18.1 15.9-14.8 14.9-13.2 13.7-13 13.1-12.1 12.9-12 L
90-88.7 62.3-59.1 32.4-29.7 67.7-62.9 43.2-39.8 28.4-25.9 40.6-36.9 26-23.8 16.4-14.3 w Jsb -12
32.7-31.4 29.3-28.1 19.4-18.1 17.9-17.1 14.3-14 13.1-12.1 14.1-13.5 12.6-11.7 12.7-12 L
(pm) Jshall Jiws: L * (p&) Cosh) Jaai: wk




) 3aags 2010 Jsbif 43lad g 2009 J oY1 Cra s (e B 380 AN g (S, k) Ol gall (e Ballanaal) dlanl) e 3,500 ualiall Lbadl) 580 3 (3) Jgaa

(Ula Uy al g <t al £ sSiball

Aspius vorax <Ll Cyprinus carpio @il « sl Liza abu 284l EDWY] rainll
Jisl) sk Jil sk Ji sk
Ldl) ad) adl) ) adl) ) adl) ad) ad) adl) ad) adl) adl) ad) ad) Ldl) ad) FER]
AE | oasd | S |au | oaea | .Y | A oA | A oA | oda | AW | A |oasa | sy | A |oaaw | Y J sacadll
1.685 | 1.639 | 1546 | 1706 | 1.630 | 1526 | 0.156 | 0.151| 0.142 | 0.153 | 0144 | 0137 | 0.189 | 0.165| 0.155| 0.169 | 0.153 | 0.146 cay Al Pb
1.638 | 1576 | 1476 | 1543 | 1414 | 1301 | 0144 | 0140 | 0136 | 0.147 | 0145 0137 | 0163 | 0157 | 0.155| 0.166 | 0.149 | 0.134 URAT
1779 | 1708 | 1.652| 1700 | 1568 | 1.434 | 0.178 | 0.163| 0154 | 0.173| 0.166 | 0153 | 0.195| 0184 | 0.175| 0.185| 0.181 | 0.165 el
1.992 [ 1849 | 1847 | 2107 | 1.968 | 1790 | 0163 | 0157 | 0.151 | 0.160 | 0.150 | 0.147 | 0.188 | 0.172| 0.165| 0.176 | 0.172 | 0.166 Canall
17734 | 1693 | 1.6303 | 1.764 | 1.645 | 15128 | 0.1603 | 0.1528 | 0.1458 | 0.1583 | 0.1513 | 0.1435 | 0.1838 | 0.1695 | 0.1625 | 0.174 | 0.1638 | 0.1528 | ¢ sindl Jaxull
0191 | 0142 | 0120 0179 0128 | 0106 | 0121 | 0117 | 0113 | 0118 | 0115| 0109 | 0253 | 0119 | 0110 | 0117 | 0113 | 0107 | cay Al Cd
0289 | 0231| 0193 0280 | 0204 | 0188 | 0.118| 0.116 | 0.116 | 0.126| 0118 | 0.111| 0181 | 0.140| 0.109 | 0.114 | 0.108 | 0.094 URAT
0.675 | 0417 | 0295| 0622 | 0370| 0318 | 0.164 | 0150 | 0.131| 0.148 | 0.138| 0133 | 0.143 | 0.138 | 0.133| 0141 | 0.135| 0.134 e
0.285 | 0.236| 0206 | 0292 | 0215| 0174 | 0129 | 0121 | 0119 | 0129 | 0.123| 0109 | 0.118 | 0.118 | 0.112| 0120 | 0.114 | 0.106 Canall
0.36 | 0.2565 | 0.2035 | 0.3433 | 0.2293 | 0.1965 | 0.133 | 0.126 | 0.1198 | 0.1303 | 0.1235 | 0.1155 | 0.1738 | 0.1288 | 0.116 | 0.123 | 0.1175 | 0.1103 | (5 sindl Jaxall
2316 | 2206 | 2192 | 2239 | 21.85| 21.03| 2320 | 2281 | 2180 | 2447 | 2313 | 2242 | 2222 | 2157 | 2077 | 2323 | 2227 | 2165 cay Al Zn
2182 | 2178 | 2167 | 2193 | 2121 | 2072 | 2270 | 2176 | 2080 | 22.95| 2132 2062 | 2192 | 2282 | 2099 | 2453 | 2206 | 20.94 TR
2264 | 2248 | 2215| 2334 | 2289 | 2063 | 2523 | 2390 | 2254 | 2440 | 2387 | 2434 | 2342 | 2289 | 2201 | 2403 | 2294 | 2229 e
2553 | 2454 | 2344 | 2554 | 2435| 2355 | 2945 | 2811 | 2548 | 2892 | 2721 | 2523 | 2612 | 2564 | 23.06 | 2562 | 2458 | 24.02 Canall
23288 | 22.715 | 22.303 | 233 | 22575 | 21.483 | 25.145 | 24.145 | 22.665 | 25.185 | 23.883 | 23.153 | 2342 | 2323 | 21.708 | 24.353 | 22.963 | 22.225 | ¢ yi.ll Jasll
2004 | 2036 | 1896 | 2064 | 1879 | 1580 | 0504 | 9178 | 8776 | 1001 | 1014 | 8042 | 1850 | 1677 | 1650 | 1741 | 1622 | 1562 | cay Al Fe
1816 | 1701 | 1539 | 1699 | 1635 | 1254 | 8132 | 7.782 | 7.678 | 9.341 | 8954 | 8402 | 1637 | 1534 | 1507 | 16.77 | 1589 | 15.03 ERAT
16.73 | 16.06 | 1588 | 1626 | 1538 | 11.28 | 1252 | 1165| 10.67 | 1224 | 1092 | 1067 | 1768 | 16.95| 1664 | 1870 | 17.80 | 17.19 el
1861 | 17.75| 1712 | 1820 | 1645 | 1219 | 1099 | 9.844 | 9.034 | 1070 | 9.942 | 9060 | 20.77 | 19.79 | 18.82 | 21.06 | 2051 | 18.56 Canall
18.61 | 17.795 | 16.838 | 18.023 | 16.743 | 12.975 | 10.287 | 9.614 9.04 | 10573 | 9.989 | 9.269 | 18.33 | 17.213 | 16.78 | 18.41 | 17.605 166 | (s siwll Jandll
1873 | 1752 | 1616| 1860 | 1.608 | 1610 | 0060 | 0026 | 0.780 | 0.945 | 0863 | 0700 | 1980 | 1.829 | 1.754 | 1051 | 1833 | 1811 ay Al Mn
1314 | 1278 | 1.189| 1231 | 1172 | 1.124| 0840 | 0921 | 0698 | 0770 | 0.645| 0543 | 1.906 | 1.883 | 1530 | 1.926 | 1.781 | 1.610 AT
1150 | 1127 | 1.092 | 1.388 | 1.255| 1.060 | 1137 | 0.946 | 0905 | 0911 | 0898 | 0766 | 1.892 | 1851 | 1.843 | 1.981 | 1860 | 1.820 el
1.386 | 1335 | 1.271| 1451 | 1379 | 1.245| 1769 | 1.542 | 1194 | 1608 | 1.392 | 1390 | 2454 | 2311 | 2177 | 2.415| 2151 | 2053 Canall
1431 | 1373 | 1292 | 1483 | 1376 | 126 | 1177 | 1.084 | 0.894 | 1059 | 095 | 0.852 | 2058 | 1.969 | 1.826 | 2.068 | 1.906 | 1.824 | (5 gl Jaxall
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)abﬂ\J@‘QASAMMMMHMS\&UMZME\auﬂ\amgé(ﬁlei.uje\ﬁdﬂe\ﬁjsﬁw\)Snstﬂ\ﬁmugs\ﬂM\QYM\JQI#M\(4)“4;

2010 Jsbi 4l g 2009 J Y Cp il (e b _sAY (JASN) | gra i gha

Mn uiaiall Fe yaall Zn opa Al Cd psesl) Pb aba )l painl) gl sl
’ EPWY
Jisl) Tish Jisl) sk Jisl) sk Jisl) sk Jisl) Tish ol
2177153 | 2.053 161 | 18.82_ 1507 | 1856 1503 | 23.06_20.77 | 24.02_20.99 | 0.133_0.109 | 0.134_0.094 | 0.175_0.155 | 0.166 _0.134 | wod | & il
183:027 | 182£018 | 1678+15 166+16 | 21.71£105 | 2223+1.32 | 0116001 | 011+002 | 0.163+001 | 0532002 | Jwd | Liza abu
2311 1829 | 2151 _1.781 | 19.79 1534 | 2051 1589 | 25.64 _21.57 | 2448 2206 | 0.14 0118 | 0.135_0.108 | 0.184_0.157 | 0.181 0.149 | wJ | &
197£023 | 1912017 | 1721187 | 176121 | 2323172 | 2296+114 | 013001 | 0118%001 | 0172001 | 01642002 | Jod | =
24541892 | 2.415_1.926 | 20.77 - 16.37 | 21.06_16.77 | 26.12_21.92 | 25.62 2323 | 0.253_0.118 | 0.141_0.114 | 0.195_0.163 | 0.185_0.166 | w~di |
206+027 | 207:023 | 1833:18 | 1841195 | 234219 2435%1 | 01741006 | 0123+001 | 01842001 | 0174%001 | Jod | =
1194-0698 | 139-0543 | 1067 7.678 | 10678402 | 25482080 | 2523-20.62 | 01310113 | 0.133-0.109 | 0.154—0.136 | 0.153 0137 | s | &l ]
0.89 £ 0.22 0.85+04 9.04+1.2 9.27%0.98 22.66 £ 2 2315+21 | 012:00L | 0116£001 | 0.146+001 | 0.144£001 | Jwdd - et
15420921 | 1.392_0645 | 11.65_7.782 | 1092 _8.954 | 28.11 -21.76 | 27212132 | 0.15-0.116 | 0.138_0.115 | 0.163_0.14 | 0.166_0.144 | wd | & Cyprinus
1.08£031 0.95+03 961+16 590z0R | 24228 | 2389225 | 016007 | 0A 00l | 0m3 00T | omtEoor | = o | PP
1.769-0.84 | 1.608_0.77 | 1252-8.132 | 12249341 | 29.45_22.7 | 28922295 | 0.164_0.118 | 0.148_0.118 | 0.178_0.144 | 0.173_0.147 | =~ |
1.18%04 1.06 0.4 1029+10 | 1057124 | 2515%31 | 2519%26 | 01332002 | 013200l | 016%001 | 0159%001 | Jwai |
16161092 | 161106 | 1896 1539 | 1580 11.28 | 2344 _21.67 | 2355 2063 | 0.295_0.12 | 0.318_0.106 | 1.847 1476 | 1.79_1.301 | w= | & AL
13023 126+025 | 1684+16 12.98+2 223208 21.48= 1.4 02+007 | 0197£009 | 163017 | 1513£02 | Jwd A Aspius
1.752 1127 | 1.698 _1.172 | 20.36_16.06 | 18.79 1538 | 2454 21.78 | 2435 2121 | 0417 0142 | 037 0128 | 1.849 1576 | 1.968 1414 | s~ | & vorax
137+027 | 138% 023 | 17818 1674+14 | 22.712+125 | 225814 | 026%0.12 023+0.1 1.7£0.12 1652023 | dod |
1873115 | 1.86_1.231 | 20.94_16.73 | 20.64_16.26 | 2558 21.82 | 25542193 | 0.675_0.191 | 0.622_0.179 | 1.992 1638 | 2.107 1543 | sl | &
143023 148+027 | 1861+17 | 1802£19 | 232916 233:16 0.36 £ 0.22 034+02 177016 | 1762024 | Jwmdi |
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