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ABSTRACT

Twenty one samples of stream sediments were collected from the Diyala River Basin
(DRB), which represent one of three major tributaries of the Tigris River at northeastern
Iraq. This study is concerned with the heavy minerals (HM) analysis in the + 63u m
fraction of the Diyala River sediments, distribution pattern in the various river basin
sectors, as well as comparing the present results with previous works.

The metastable heavy minerals (epidote, staurolite, garnet) represent more than (30%)
Whereas the unstable heavy minerals (pyroxene and amphibole) make only about ( 19 %).
Opaque's are present in high proportions reaching about (29%) as an average, and
decreasing southwards. The Ultra stable (zircon, tourmaline, rutile) heavy minerals are the
miner constituents (7%) in the sediments.

According to the laboratory analytical data of heavy mineral distributions the studied

sediments are derived from several sources for the heavy minerals including igneous
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metamorphic and sedimentary complexes are found in northeastern Iraqg that represent by
Walash — Nawpordan Series and Mawat complexes in Zagros zones. As well as the
detritus sediments transferred from the rock formations that appears in different parts of
the basin, which represented by Fatha(upper Miocene), Injana(Middle Miocene ),
Mugdadiya (lower Pliocene), Bai Hassan (upper Pliocene), Kolosh (Paleocene-Early
Eocene) and Gercus (Middle Eocene) formations, which were derived from igneous and
metamorphic rocks and ancient sedimentary rocks located in to the northeast of Iraq .The
presence of Zircon and Tourmaline in trace amounts may give an indication for the weak
role of acidic rocks in the source area, whereas the Epidote group minerals give an

indication for the role of metamorphic rocks.

Keywords: Heavy minerals, mineral distribution, recent stream sediment, Diyala River,

Northeastern lrag.
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SampleNo. | Totalheawy | Opaque  (Non-Opaque( ) Unstable Minerals Metastable Minerals | FlakyMinerals |  Ultrastable Minerals
Minrals % | minerals (%) Pyroxene | Amphibole | Glaucophan | Epidote | gamet |Staurolite | Chlorite | Biotite |Tourmalin| Rutile | Zircon

1S5 06 3005 69.95 181 104 09 | 27 | 4% | 21 | 34 | 48 | 11 0 073
Ush 08 30N 69.29 1557 815 048 | 2571 | 419 | 469 | 419 0 28 | 13 | 246
Us7 34 2899 10 1581 1509 43 | B0 0 608 | 0% | 1% 0 0
Ust2 3 2846 1154 14 835 24 | 793 | 357 | 071 | 1247 | 285 | 282 | 214 | 166
Ust4 bdd 304 699 AL 943 12 | 3148 | 27 | M7 | 726 | 086 | 41 | 193 | 145
USth 1 82 nn 898 898 14 | 20371 | 315 | 194 | 849 | 24 | 266 | 242 | 1%
085 16 3853 6147 645 9.18 048 | 3526 | 223 | 098 | 49 0 073 | 0% | 08
Dsi1 b2 3898 61.02 5 843 0 1842 | 57 | 470 | W4 | 248 | 049 | 148 0
D514 56 4381 5649 6,63 589 023 | 3121 | 1% 0 835 | 072 | 072 | 048 0
D516 l EI) 618 5% 892 0 Y | am | 3N | 3 ] A3 | 113 | 049 | 0
UH3 48 39 16.08 82 82 0 308 | 57| 373 | 1268 | 04 | 199 | 149 | 288
UH8 18 2.9 10 1599 452 070 | M4 | 597 | 282 | 1623 | 429 | 19 | 071 | 286
UH11 52 .64 1136 1691 309 0 0% | 5 071 | 1739 | 523 | 261 | 285 | 281
UH12 0.68 2839 1161 82 6t 0 31 | 51 0 | 1169 | 398 | 298 | 33 | 28
UK19 3 3143 68,57 163 4,68 048 | 3038 | 27 | 22 | 1585 | 22 | 123 | 098 | 048
DHL 4 14 1851 13,69 439 0 05 | U2 | 2% | 1B | 48 | 195 | 28 | W
DH4 1 181 1819 14 44 023 | 1834 | 537 | 489 | 1589 | 415 | 366 | 415 | 464
DHS 34 1189 ni 1094 52 0 m | e 0 | 1467 | 174 | 174 | 049 | 3%
DH8 56 2064 1936 1525 629 12| 1307 | 581 | 387 | 1598 | 12 | 532 | 556 | 58t
DH9 56 2548 1452 1283 411 09 | 1500 | 605 | 38 | 1428 | 410 | 436 | 387 | 53
DH10 44 39 16,01 1284 3 073 | 1506 | 58 | 395 | 1531 | 345 | 518 | 543 | 5M8
Summation | 8832 60068 149932 23338 | M183 | 1369 | SA769 | 9797 | 4945 | 4503 | 5079 | 5026 | 4234 | 849
Average | 4205714286 | 2860380952 | 7139619048 | 114133333 | 7.0395238 | 0.6519048 | 24,6519 | 4665238 | 2340476 | 11,6681 | 246619 | 2488571 | 201619 | 2294762
Maximum 18 4381 1936 187 1509 23 | 3526 | 122 | 489 | 1739 | 53 | 532 | 536 | 58t
Minimum 06 064 5649 5 309 0 1307 | 19 0 34 0 049 0 0
STOEV | 2204623713 | 6117910163 | 6417910163 | 448723935 | 28683017 | 07451756 | 6379627 | 2093257 | 1.682306 | 4407908 | 16568 | 1374694 | 1656993 | 184263
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in[29]
Opaque 28.59 195 27.6 47.2 63.4 52.5
Epidote 24.65 24.7 59.4 26.42 6.75 75
Pyroxene 11.11 22.3 2.60 2.72 0 0
Chlorite 11.66 6.90 1.50 2.52 15.5 12.61
Amphibole 7.68 9.10 4.50 1.05 23.36 20.8
Garnet 4.66 2.80 0.10 5.05 0.65 0.87
Tourmaline 2.48 0 0 1.17 0.72 1.68
Rutile 2.01 0.70 1.50 5.67 1.18 0.72
Staurolite 2.34 0.40 0.10 1.05 0 0
Biotite 2.46 7.90 1.90 0.57 0.49 0.51
Zircon 2.29 1.00 0.10 5.37 0.84 0.73
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