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HYDROGEOLOGICAL AND HYDROCHEMICAL SITUATION OF
BADUSH DAM SITE, CENTRAL NORTH OF IRAQ
FOR THE PERIOD BETWEEN (1988 — 1990)

Shehla S.Z. Al-Muslih and Nadhir A. Al-Ansary

ABSTRACT

This research investigates the hydrogeology and hydrochemistry of the aquifers in Badush
Dam site. The area is located in the central northern part of Irag, about 40 Km south of Mosul
Dam in Nainawa Governorate.

Alan anticline is the most prominent geological feature in the studied area. The bulk of the
anticline is mainly covered with rocks of Fatha Formation; overlying the Jeribe and Euphrates
formations, which form the core of the anticline.

The Jeribe Formation, which is the main water bearing formation in the studied area is
composed of recrystallized, dolomitized, porous, fractured, and karstified limestone. The fact
that the formation contains several semi-confined beds; isolated by lenses of clay and marl
makes it of multi-confined type. It should be mention, however, that the formation is
hydraulically continuous. Furthermore, the data indicate that Tigris River has no effect on the
aquifer. In addition, the hydrogeological conditions showed existence of a perched aquifer on
the left bank of Tigris River with a limited areal distribution.

Karst phenomenon is formed in gypsum and to a lesser extent on dolomitic limestone.
Karst areas normally have caves developed as a result of dissolution along joints, bedding
planes, or other fractures. Karst phenomenon affects the type of the groundwater, and
increases the discharge.

The rock units are affected by many geochemical changing that modified the major anions
and cations. The most significant changes are: ionic exchange, escaping of CO; from the soil,
reduction of sulfate by biochemical methods, oxidation of sulfate minerals, replacement,
recrystallization, dissolution, dolomitization, and dedolomitization. The groundwater was
found to vary considerably in terms of chemical and physical properties before the
construction of Badush Dam during 1988 (which has not been accomplished later on) and
through the operations of dams drilling through 1989 and 1990. The physical properties
include many parameters such as: temperature of water, electric conductivity, pH, ionic
strength, and saturated index. Principal component analyses were used to delineate the main
chemical constituents. Generally, the water through the year 1988 was neutral to slightly
alkaline (pH =7 — 8.9), low in conductivity, slightly brackish to fresh, hard to very hard and
contaminated with H,S gas. Through the years 1989 and 1990, the groundwater constituents
became more mineralized, slightly acidic to slightly alkaline (pH = 6.7 — 7.9), higher in
conductivity, salinity, and hardness.

The groundwater composition in the Jeribe Formation aquifer is largely controlled by
calcite and dolomite dissolution and cation exchange. The caves, sinkholes, and karst forms
contribute considerably to the concentration of major ions in the groundwater.

Using the results of the chemical analysis of water samples, the water type proved to be
mainly of Ca — HCO3 type, and Ca — SO, type. In special areas, at the left bank of the river,
there was a mix between the carbonated and sulfuric water.
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ol dilaie 4 sal) olpall Aplaassl) dllacll (01 J 2
(Energoproject, 1988, 1989a, 1989b and 1990)

w | HCOs | sO.? [ cr | Mg? | Ca? |Na'+K'| TDS | & | 3@ | EC. | [ o
P | (il | (i) | (L) | (pile) | (i) | (i) | (i) | R | &is | (usiCm)| PT | g
141.6 123.4 12.4 15.6 71.3 9.3 376 247 0.0087 440 8.3 RBH-1

178.2 158 40.9 23.3 84.2 27.48 474 406 0.0147 505 7.9 RBH-4
161.1 301.6 115.2 39.9 118.6 73.7 800 476 0.0197 870 8.1 RBH-6
1 261.2 110.9 30.2 28.7 61.8 19.22 447 336 0.0163 560 8.2 RBH-7
295.3 184 58.7 36.9 112.2 35.91 577 378 0.0184 618 8.1 RBH-8
234.3 67.7 19.6 21.9 67.3 14.79 408 245 0.0081 430 7.8 | RBH-27

9 195.3 110.5 32 24.3 68.1 21.87 378 229 0.0082 425 79 | RBH-28
139.1 32.2 8.9 10.2 36.1 10.5 200 138 0.0054 265 8.9 LBH-5
280.7 176.8 28.4 36 106.6 23.37 532 294 0.0123 475 7.5 LBH-6
8 273.4 56.7 10.6 23.8 68.9 14.68 343 435 0.0086 262 7.6 LBH-8
136.7 30.3 10.6 9.7 43.3 7.7 175 184 0.0064 320 8.7 LBH-10
402.7 834.9 20.4 60.8 378.8 14.05 1689 1128 0.0299 1650 7 LBH-11
8 244.1 306.9 16 28.7 160.3 11.55 640 556 0.0199 800 7.4 LBH-13
311.2 1355.9 17.7 126.4 440.9 34.89 2392 1621 0.0378 2150 7.2 LBH-16
5.2 6.8 15.4 5.8 11.4 12.9 2023 860 0.03308 2500 7.28 P-20
1 292.8 248.5 646.8 39.4 147.2 231.6 1615 532 0.03459 2400 7.6 P-30
9 353.8 120.7 3914 28.8 99.2 124.9 915 368 0.0218 1400 7.6 P-31
305 269.8 600.6 42 112 199.3 1409 600 0.0309 2000 7.48 P-32
8 341.6 49.7 148.2 40.3 57.6 66.9 565 312 0.1459 760 7.76 P-36
366 63.9 296.6 41.2 94.4 85.4 683 108 0.01932 890 7.63 pP-37
9 292.8 113.6 416.9 48 108.8 95.9 750 472 0.02375 1250 7.78 P-38

a 292.8 290.2 763.8 69.1 176 246.4 1709 728 0.047 2700 7.39 P-39
268.3 2345 485.3 67.2 160 236.3 1645 680 0.03295 2200 7.49 P-40
280.6 213 429.3 76.8 176 241.7 1679 760 0.03875 2300 7.54 P-41
219.6 553.8 1043 97.9 384 471.6 2800 1368 0.0725 3800 6.99 C-2
280.6 560.9 | 10679 | 1123 364.8 429.6 2877 1380 0.0779 3900 6.99 C-3
366 603.5 | 11214 79.2 456 415.9 2980 1470 0.0716 4050 7.1 C-4

292.8 355 697.1 70.1 272 295 2019 972 0.042 2900 7.6 C-6
317.2 85.2 432.6 69.6 116 131.7 979 580 0.07269 1350 | 7.33 C-9
1 353 617 1166 116 419 442.98 2962 1532 0.076 4000 7.2 C-10

317.2 461.5 947.6 76.8 360 347.1 2351 1920 0.0597 3600 | 7.44 C-11
329 532.5 921.2 84 400 388.2 2613 1350 0.063 3500 7.2 C-12
217.2 511.2 | 1026.7 | 134.4 300 384.1 2587 1310 0.0676 3700 | 7.25 C-16
3111 631.9 | 1228.8 | 127.2 412 429.6 2877 1560 | 0.07565 4300 | 6.77 C-17
353.8 298.2 669.1 72 420 260.3 1798 900 0.0516 2980 7.3 C-18
9 341.6 3124 686.4 43.2 240 268 1647 780 0.0427 2700 | 7.04 C-22
219.6 298.2 652.9 46.2 232 238.8 1661 772 0.0389 2700 7.2 C-23
292.8 355 722.6 74.9 246.4 278.5 1914 928 0.0577 2900 7.2 C-24
353.8 13414 | 7455 95 520 5324 2019 1160 0.0526 1160 7 C-26
305 333 1128 78.7 280 287.2 1969 1028 0.0556 350 75 C-29
353.8 582.2 | 11737 | 1123 392 451.9 3019 1448 0.0751 4100 7 C-31
3294 568 1071.2 | 1123 | 3712 388.5 2615 1396 0.0675 3900 | 7.01 C-32
8 341.6 468.6 955.8 80.6 352 387.8 2610 1216 0.0551 3500 7.2 C-33
292.8 305.3 763.8 72 251.2 287.95 1974 928 0.047 2800 7 C-34
390 347 1032 144 38.9 407.4 2735 1400 0.0699 310 6.9 C-38
329 460 1002 96 356 363.3 2454 1292 0.623 3700 7 C-39
366 7171 | 1287.1 132 440 503.9 3350 1650 0.0794 4700 | 7.04 C-42
366 7455 | 1331.6 86.4 552 523.3 3474 1740 0.0831 4450 | 7.06 C-44
378.2 823.6 | 1501.3 | 1104 502 637.6 4202 1940 0.0919 5350 | 6.73 C-45

9 353.6 532 1140 120 392 278 2584 1460 0.0779 350 7.1 C-46
380.6 404.7 917.1 81.6 219 395.9 2471 888 0.0532 3200 74 C-48

341 127.8 331 44 150 122.5 920 560 0.0287 1310 7.3 C-52

378 99.4 335 52.8 144 125.2 1475 800 0.02685 2100 7.2 C-53

366 776 1357 125.7 472 515.8 3426 1704 0.0881 5000 7.26 C-54

317.2 582.2 | 1212.9 120 420 462.6 3087 1550 0.075 4100 | 6.86 C-55
b 353 617 1232 109 428 466.9 3115 1528 0.0782 4400 7.2 C-57
3536.8 7455 | 13414 95 520 5324 3532 1696 0.0859 5000 | 6.92 C-58
329.4 653.2 | 1280.5 120 400 471.4 3143 1500 0.0772 4450 | 7.29 C-59
329.4 795.2 | 14543 | 2284 | 3712 605.9 4000 1880 0.0917 5150 7.1 C-69

353 710 1314 143.6 447 503.2 3346 1716 0.083 4900 | 6.85 C-70
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g Huai¥l pulbie ity relaal) S rella Lo
Cont. table 1

| HCOs | SO | CF | Mg? | Ca? |Na'+K'| TDS. | s | sl | EC | | &
(/ple) | (/ple) | (Spale) | (/ple) | (G/pile) | (/L) | (pile) | RSN | Zis¥ | (us/Cm) sl
317.2 610.6 11824 43.2 520 470.9 3140 1480 0.0734 4400 6.95 C-71
207.4 3195 1260.7 128.6 342.4 480.2 3199 1392 0.07065 4500 6.95 C-72

1 366 688.7 1302.7 88.2 520 355.3 2403 1660 0.0792 4600 7.06 C-73
305 298 780 122 323 252 1745 1320 0.083 390 7.1 C-74

9 341 369 848 77 296 150.8 1100 1060 0.0579 3000 7.3 C-75
8 292 142 500 53 188 163.7 1182 662 0.03194 1950 7.3 C-76
329 411 1200 76 368 342.4 2321 1240 0.06145 3700 7 C-77

9 244 248.5 704.5 43.2 216 143 1053 720 0.03675 2400 7.39 C-78
b 292.8 213 618 394 238.4 221.7 1552 760 0.02785 1900 7.98 C-80
390.4 646.1 1176.6 96 480 488.8 3254 684 0.0402 2450 6.83 C-91
3172 355 | 2492 | 826 | 2416 | 2669 | 1840 | 948 | 00371 | 2900 | 7.12 C5
280.6 120.7 463.9 355 144 135.12 1000 508 0.026 1360 7.47 C-7
280.6 1775 685.6 49 198.4 183.14 1306 700 0.0359 1730 7.3 C-8
341.6 539.6 1227.8 105.6 408 423 2835 1460 0.0704 4100 7.16 C-12
305.7 404.7 1009.4 79.2 244 343.6 2329 940 0.0684 2800 6.76 C-13

305 326.6 795.2 72 260 222.4 1785 950 0.0467 2600 6.98 C-14
317.6 397.6 982.2 55.2 340 223.8 2408 1080 0.065 2800 7.05 C-15
256.2 63.3 454.8 43.2 128 136.1 1006 500 0.0244 1350 6.88 C-19
231.8 142 A77 55.2 132 117.7 889 560 0.026 1280 7.05 C-20
353.8 681.6 1517.8 55.2 500 574.5 3800 1480 0.0846 4300 6.67 C-21

305 3195 745.7 141.1 140.8 252.96 1751 940 0.04956 2700 7.22 C-22
390.4 781 1590.4 112.4 512 612.6 4043 1790 0.0932 5050 6.9 C-25

366 631.9 1457.6 103.2 336 468.7 3126 1270 0.0746 3900 6.62 C-27

1 402.6 745.5 1463.4 91.2 588 532.4 3532 1850 0.0896 4900 7.12 C-28

378.2 7455 | 13695 | 127.2 484 539.5 3577 1740 0.086 4900 6.91 C-30
317.2 532 1186.5 | 1104 352 410.35 2754 1340 0.0693 3500 6.71 C-35
390.4 816.5 | 1541.8 76.8 620 509.04 3383 1070 0.093 5200 6.96 C-36
390.4 7384 | 14794 98.4 548 534.8 3647 1780 | 0.08305 5000 7.03 C-37

366 681.6 | 1521.9 48 500 586.5 3877 1450 0.0844 4500 6.55 C-40
353.8 724.2 1450 171.8 416 4744 3162 1756 0.0864 4900 6.88 C-41
399.4 390.5 | 1015.2 96 340 362.6 2450 1250 0.0623 2900 6.82 C-43

9 366 688.7 | 1325.8 79.2 280 512.8 3407 1030 0.0681 4200 | 6.55 C-47
305 475.7 | 1198.1 81.6 384 243.5 2811 1300 0.0662 3300 | 7.15 C-49
366 759.7 | 1488.1 | 148.8 452 527.2 3563 1750 0.0871 4400 | 6.83 C-50

378.2 702.9 | 1293.7 93.6 504 499.9 3325 1650 0.0824 4200 | 6.95 C-51

329.4 710 1367 93.6 500 501.04 3332 1640 0.0826 4250 | 6.66 C-56

392.4 7313 | 2343.1 69.6 552 511.9 3401 1670 0.086 4250 6.7 C-60

353.8 695.8 | 1252.5 98.4 484 502.7 3343 1620 | 0.08135 4100 | 6.92 C-61

9 366 695.8 | 1451.8 79.2 528 523 3472 1650 0.0858 4800 | 7.04 C-62
366 702.9 | 1334.8 | 112.8 460 491.9 3274 1620 0.085 4300 | 6.84 C-63

353.8 702.9 | 1259.1 91.2 488 512.96 34.08 | 1600 0.08 4200 | 6.78 C-64

317.2 475.7 | 1234.4 93.6 384 317.9 2828 1350 0.0754 3700 7.1 C-65

353.8 724.2 1381 96 480 579.9 3835 1600 0.0853 4400 6.82 C-66

341.6 639 12154 | 153.6 304 484.8 3229 1400 0.0708 4000 6.9 C-67

305 539.5 | 1306.8 96 300 432 2892 1150 0.0686 3700 6.9 C-68

0 378.2 781 1498 112.8 591 568.5 3762 1820 0.1227 5100 7 C-70

317.2 497 1123.1 96 320 4113 2760 1200 0.0661 3300 | 6.69 C-79
317.2 539.6 | 1081.9 | 100.8 248 260.6 2811 1300 0.0566 3300 | 56.7 C-81
341.6 4473 | 11379 | 1128 312 346.1 2556 1250 | 0.06565 3800 | 6.95 C-83
292.8 333.7 852.8 91.2 248 176.2 2123 1000 0.0465 2500 6.8 C-84
292.8 326.6 867.6 88.8 200 2713 1868 870 0.0471 2300 | 6.73 C-85

305 369.2 865.2 76.8 252 266.9 2110 950 0.0476 2900 7.2 C-86
317.2 468.6 869.3 86.4 268 225.8 2136 1030 | 0.05145 2900 | 6.75 C-87
341.6 596.5 | 1268.1 | 103.2 448 440 2943 1550 0.0765 4200 | 7.05 C-88

366 837.8 | 1518.6 | 158.4 460 560.8 4137 1810 0.0924 5200 | 6.95 C-89
317.2 568 1146.2 | 103.2 380 420.4 2818 1380 0.0611 3700 6.7 C-90
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Cont. table 1

sy | HCOs S0, (ol Mg*? Ca™ | Na'+K' | T.D.S. 5 maad) KX E.C. H <y
i (AVpade) | (SVpila) | (fpila) | (SVpila) | (SVpala) | (SApile) | (AVpade) | 4lSH s | (usicm)| P glsadd
317.2 355 249.2 82.6 | 2416 266.9 1840 948 0.0371 2900 | 7.12 C-5
280.6 120.7 | 463.9 35.5 144 135.12 1000 508 0.026 1360 | 7.47 C-7
280.6 1775 | 685.6 49 198.4 | 183.14 1306 700 0.0359 1730 | 7.3 C-8
341.6 539.6 | 1227.8 | 1056 408 423 2835 | 1460 | 0.0704 4100 | 7.16 C-12
305.7 | 4047 | 1009.4 | 79.2 244 343.6 2329 940 0.0684 2800 | 6.76 C-13
305 3266 | 795.2 72 260 222.4 1785 950 0.0467 2600 | 6.98 C-14
317.6 3976 | 9822 55.2 340 223.8 2408 | 1080 0.065 2800 | 7.05 C-15
256.2 63.3 454.8 43.2 128 136.1 1006 500 0.0244 1350 | 6.88 C-19
231.8 142 477 55.2 132 117.7 889 560 0.026 1280 | 7.05 C-20
353.8 6816 | 15178 | 55.2 500 5745 3800 | 1480 | 0.0846 4300 | 6.67 C-21
305 3195 | 7457 | 1411 | 1408 | 252.96 1751 940 | 0.04956 | 2700 | 7.22 C-22
390.4 781 1590.4 | 1124 512 612.6 4043 | 1790 | 0.0932 5050 | 6.9 C-25
366 6319 | 14576 | 1032 336 468.7 3126 | 1270 | 0.0746 3900 | 6.62 C-27
402.6 7455 | 14634 | 91.2 588 532.4 3532 | 1850 | 0.0896 4900 | 7.12 C-28
378.2 7455 | 13695 | 127.2 484 539.5 3577 | 1740 0.086 4900 | 6.91 C-30
1 317.2 532 11865 | 110.4 352 41035 | 2754 | 1340 | 0.0693 3500 | 6.71 C-35
390.4 8165 | 15418 | 76.8 620 509.04 | 3383 | 1070 0.093 5200 | 6.96 C-36
390.4 7384 | 14794 | 984 548 534.8 3647 | 1780 | 0.08305 | 5000 | 7.03 C-37
366 681.6 | 1521.9 48 500 586.5 3877 | 1450 | 0.0844 4500 | 6.55 C-40
353.8 724.2 1450 171.8 416 474.4 3162 | 1756 | 0.0864 4900 | 6.88 C-41
399.4 3905 | 1015.2 96 340 362.6 2450 | 1250 | 0.0623 2900 | 6.82 C-43

366 688.7 | 1325.8 79.2 280 512.8 3407 1030 0.0681 4200 6.55 C-47
9 305 475.7 | 1198.1 81.6 384 2435 2811 1300 0.0662 3300 7.15 C-49

366 759.7 | 1488.1 | 1488 452 527.2 3563 1750 0.0871 4400 6.83 C-50
378.2 702.9 | 1293.7 93.6 504 499.9 3325 1650 0.0824 4200 6.95 C-51
329.4 710 1367 93.6 500 501.04 3332 1640 0.0826 4250 6.66 C-56
3924 7313 | 23431 69.6 552 511.9 3401 1670 0.086 4250 6.7 C-60
353.8 695.8 | 12525 98.4 484 502.7 3343 1620 | 0.08135 4100 6.92 C-61

366 695.8 | 1451.8 79.2 528 523 3472 1650 0.0858 4800 7.04 C-62
9 366 7029 | 13348 | 1128 460 491.9 3274 1620 0.085 4300 6.84 C-63
353.8 702.9 | 1259.1 91.2 488 512.96 34.08 1600 0.08 4200 6.78 C-64
317.2 475.7 | 12344 93.6 384 317.9 2828 1350 0.0754 3700 7.1 C-65
353.8 724.2 1381 96 480 579.9 3835 1600 0.0853 4400 6.82 C-66

341.6 639 12154 | 153.6 304 484.8 3229 1400 0.0708 4000 6.9 C-67
305 539.5 | 1306.8 96 300 432 2892 1150 0.0686 3700 6.9 C-68
378.2 781 1498 112.8 591 568.5 3762 1820 0.1227 5100 7 C-70

317.2 497 1123.1 96 320 4113 2760 1200 0.0661 3300 | 6.69 C-79
317.2 539.6 | 1081.9 | 100.8 248 260.6 2811 1300 0.0566 3300 | 56.7 C-81
341.6 4473 | 11379 | 1128 312 346.1 2556 1250 | 0.06565 3800 | 6.95 C-83
292.8 3337 852.8 91.2 248 176.2 2123 1000 0.0465 2500 6.8 C-84
292.8 326.6 867.6 88.8 200 2713 1868 870 0.0471 2300 | 6.73 C-85
305 369.2 865.2 76.8 252 266.9 2110 950 0.0476 2900 7.2 C-86
317.2 468.6 869.3 86.4 268 225.8 2136 1030 | 0.05145 2900 | 6.75 C-87
341.6 596.5 | 1268.1 | 103.2 448 440 2943 1550 0.0765 4200 | 7.05 C-88
366 837.8 | 1518.6 | 158.4 460 560.8 4137 1810 0.0924 5200 | 6.95 C-89

317.2 568 1146.2 | 103.2 380 420.4 2818 1380 0.0611 3700 6.7 C-90
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28 -1 daiuall 2013 plal) o1 fosel) (9 falaall L)l pnil] g bis of guad] Lo
A ol Aslata (& s g puell o S Sle 380 5 w2 Jsas
(Energoproject, 1988)
Sample No. H,S Sample No. H,S Sample No. H,S
and Date (ppm) and Date (ppm) and Date (ppm)
I-1 SP-2 SP-4
1(16.9.89) 44 11 (24.12.89) 51.3 6 (8.1.90) 29.3
2 (18.9.89) 54.8 12 (8.1.90) 28.0 7(29.1.90) 46.7
T-2 13 (9.1.90) 434 8(8.3.90) 45.1
(16.9.89) 26 14 (8.3.90) 46.7 9 (5.4.90) 55.4
SP-1 15 (5.4.90) 56.0 10 (5.5.90) 43.0
1(24.9.89) 43.9 16 (5.5.90) 53.6 11 (10.6.90) 43.6
2 (25.9.89) 42.6 17 (10.6.90) 54.8 12 (11.7.90) 47.3
3(30.9.89) 39.2 18 (11.7.90) 30.5 13 (7.8.90) 44.2
4 (4.10.89) 43.6 19 (7.8.90) 41.1 14 (6.9.90) 3.1
5(9.10.89) 60.7 20 (6.9.90) 33.6
6 (17.10.89) 429 SP-3 SP-5
7 (23.10.89) 59.2 1(24.9.89) 62.3 1(8.1.90) 34.8
8(5.11.89) 49.2 2 (25.9.89) 36.7 2(8.3.90) 40.5
9(7.11.89) 48.0 3(30.9.89) 445 3(5.5.90) 43.0
10 (16.11.89) 48.3 4 (4.10.89) 54.8 4 (10.6.90) 343
11 (24.12.89) 41.7 5(9.10.89) 435 5 (11.7.90) 39.2
12 (8.1.90) 33.0 6(17.10.89 49.2 6 (7.8.90) 44.2
13 (29.1.90) 31.8 7(23.10.89 23.0 7 (6.9.90) 38.0
14 (8.3.90) 52.0 8(5.11.89) 43.0 SP-6
15 (5.4.90) 50.1 9(7.11.89) 59.8 1(11.7.90) 65.2
16 (5.5.90) 34.0 10 (24.12.89) 34.9 2 (7.8.90) 46.9
17 (10.6.90) 35.1 11 (8.1.90) 36.7 3(6.9.90) 22.1
18 (11.7.90) 53 12 (29.1.90) 61.7 Sp-7
19 (7.8.90) 29.1 13 (8.3.90) 52.3 1 (11.7.90) 1.2
20 (6.9.90) 23.4 14 (5.4.90) 40.5 2 (7.8.90) 47.9
SP-2 15 (5.5.90) 58.0 3(6.9.90) 13.1
1(24.9.89) 457 16 (10.6.90) 311 SP-8
2 (25.9.89) 51.7 17(11.7.90) 48.6 1(7.8.90) 32.8
3(30.9.89) 48.3 18 (7.8.90) 35.5 2 (6.9.90) 19.8
4 (4.10.89) 36.7 19 (6.9.90) 33.6
5(9.10.89) 54.8 SP-4
6 (17.10.89) 53.5 1(5.9.89) 30.5 SP-9
7(23.10.89) 56.7 2(30.9.89) 44.5 1(7.8.90) 10.7
8 (6.11.89) 44.8 3(4.10.89) 51.1 S-1(16.1.90) 45.7
9(7.11.89) 56.0 4 (17.10.89) 57.3 S-2 (16.1.90) 52.9
10 (16.11.89) 48.0 5(23.10.89) 52.3 S-3(16.1.90) 51.1
olall Ciubialt

Lediiats W it ) dea gl Ll an )l 5y ke (e olaall 400l Jalladll il A sa0e%e (5k clllia
«Muhammed (1988) & VOStroknutov < s siS 5 yiw 8 Caial ;o4 Al yall 38 (8 daddiddl 3kl (1
Piper (1944) Lub anuaiy
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s (53 JSall) Canaill s Cusa 1988 alad 4 sall slaall due 55 () (i (5 JSA) aal g Jaladiay Al sl ol yidl
el oy 53 g sall Alall 5 Lo sall i W) Ay (g Adide Cunsi e IS 5 ity =15 g ISl G ol )
AV )8 aali dand s sl (ASa 5 %25 (e
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