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ABSTRACT

A total of 13 carbonate rocks samples represented Aqra Formations deposited in the reefal
environment, Chemical results of Aqra samples showed that the formation could be divided
into two parts, lower part is limestone while the upper part has been subjected to
dolomitization prosses, the two parts are separated by a transitional strata which have been
less dolomitized. Its noticed that the upper part contain higher concentrations of trace
elements like Cr, Ni, Co, Sc, the concentrations of this elements (9.33, 9.47, 3.15, 0.95)ppm
in lower part and (57.25, 75.88, 5.68, 2.13)ppm in upper part respectively, which indicated
that this part has been subjected to the influences of mafic and ultramafic provenance in
contrast to the lower part, The rare earth elements (REE) content was also different in the
two parts, there is relatively depletion in the light rare earth elements (LREE) towards the

upper part (4.56ppm — 4.07ppm) with increase in the insoluble residue (1.R.) content from
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2.84% to 5.60% and increase in the heavy rare earth elements (HREE) towards to upper
part (0.52ppm — 0.78ppm), The XREE is 5.08ppm in lower part and 4.85ppm in upper part,
This is also reflection of the difference in the nature of the terrigeneous component which
the two parts where supplied. Negative Ce anomaly was noticed in the parts which are not
dolomitized of the Formation involved in the present study but absent in the dolomitized
part. Through the study of binary relations between major and trace elements its shown
that the major part of trace are well correlated with the terrigeneous constituents and not
correlated with the carbonate phases, The sedimentation basin which Aqra deposited was
affected by the tectonic activities happened at that time, this is supported by the presence of
trace elements of mafic nature associated with the terrigeneous clasts which the basin of
deposition received.

Keywords: geochemistry, rare earth elements, Aqra Formation, Geli Zanta, Northern Iraq
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1Aq 3Aq 4Aq 5Aq 6Aq 7Aq 8Aq 9Aq | 10Aq | 11Aq | 12Aq 13Aq | 15Aq

Elements

Sio,
3.52| 1.78| 0.02| 3.21| 3.82| 1.46 4.46 | 2.84 | 422 | 2.42 | 8.90 5.61 2.79

(%)
TiO, 0.01| 0.01 | 0.01| 0.05| n.d. 0.02 0.03 nd. | 0.03 | 0.03 | 0.04 0.02 0.02
ALO; | 0.17| 0.30| 0.09| 1.08 | n.d. 0.36 0.43 nd. | 0.64 | 0.70 | 0.94 0.47 0.34
Fe,O0; | 0.09( 0.17| 0.10 | 0.36 | n.d. 0.17 0.23 nd. | 0.54 | 0.76 | 1.33 0.67 0.40
MgO 032 3.8 | 066 862| 0.32| 2.70 1.13 | 7.54 | 7.97 |21.49 (20.21 | 21.21 | 21.14
CaO0 | 53.95 | 49.94 | 55.54 | 42.60 | 53.04 | 51.64 | 49.85 | 44.85 | 41.98 |29.24 (25.81 | 28.06 | 28.89
K,0 0.05( 0.08| 0.04( 0.28 nd. [ 0.11 0.06 | nd. | 0.12| 0.07 | 0.19 0.08 0.04
Na,O 001 0.02| 0.01( 0.03| 0.01| 0.02 0.02 ( 0.02 | 0.03| 0.03 | 0.03 0.03 0.03
P,05 nd. | 0.01 | 0.00| 0.05| 0.00( 0.01 0.03 | 0.01 [ 0.01 | 0.01 | 0.01 0.01 0.01
L.O.1 | 41.90 | 43.83 | 43.53 | 43.73 | 42.81 (43.51 | 43.77 | 44.73 | 44.45 |45.26 (42.53 | 43.84 | 46.35
Total (100.00 (100.00 [100.00 {100.00 (100.00 £00.00 {100.00 100.00 100.00 |00.00 {00.00 (100.00 {100.00
C-org. | 020 047 | 026 | 1.28| 0.55]| 0.40 1.53 | 1.01| 2.64 | 1.39 | 1.56 1.09 1.50
I.R. 400| 2.10| 0.30| 440 | 3.85| 1.84 492 2.85| 490 | 3.15]| 9.89 6.20 3.15
CaCO3 | 96.29 | 89.15 | 99.14 | 76.04 | 94.67 (92.17 | 88.98 | 80.06 | 74.94 |52.19 (46.07 | 50.09 | 51.57

n.d: (notdetected)
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s 1Aq | 3Aq | 4Aq | 5Aq | 6Aq | 7Aq | 8Aq | 9Aq [10Aq |11Aq [12Aq [13Aq [15Aq [
Elements
crpm)| 8| 8| 8| 17| 10| 9| 13| 15| 47| 61| 85| 41| 42
Ni 31| 42| 1.9(12.5| 1.5| 7.4(38.7| 2.7|52.3(57.7 144.8 | 68.6 32.4|
Co 84| 36| 2| 28| 13| 1.3] 23| 1.8| 44| 52(107| 4 2.8|
Sc 05 07| 11| 19| 1| 11| 13| 08| 2| 25| 28] 1.8] 1.4
v 10| 7| 4| 19| 2| 5| 9| 12| 24| 18] 23| 24| 15
Mn 26| 44| 30| 51| 6| 46| 35| 16| 86| 131 349 | 664 | 116
Th <0.1 [<0.1[<0.1] 0.5|<0.1] 0.1] 0.2]<0.1[<0.1| 0.1 0.1[<0.1]<0.1
u 15| 21| 14| 26| 06| 2| 03] 4| 21| 11| 16| 11| 1
zr 1| 17| 12] 58|<02| 23| 38| 03| 26| 28| 4| 2| 1.7
Hf 0.03 | 0.03 | 0.02 | 0.14 £0.02 | 0.04 | 0.08 £0.02 [ 0.07 | 0.08 | 0.09 | 0.05 | 0.04
Nb 0.2 [0.29 [0.12 | 0.85 | 0.05 [ 0.43 | 0.49 | 0.08 [ 0.65 | 0.42 |0.63 | 0.3 |0.26
cd 0.12|0.14 | 0.1 |0.55(0.08 [0.33 |0.67 | 0.23 [0.16 |0.15 | 0.15 [ 0.18 | 0.11
Cu 3.7 (1.83 | 1.42 [2.99 [0.35 |2.04 [2.36 | 0.5|3.47[4.926.98| 3.7 [2.91
Zn 3.8 17| 1.7]169| 07107 7| 09| 35| 43| 7| 39| 4.4
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Mo 3.0812.25(1.57|1.98 {0.16 | 8.39 k0.05| 0.2 (4.62|2.44 |5.61 [ 0.68 |1.92
Pb 0.7210.53 {0.42 (1.17 |0.03 {0.99 {0.53|0.13 | 0.23 | 0.21 | 0.32 | 0.17 | 0.08
Li 05| 1.3 07| 26| 0.1 | 1.3 22| 03| 3.7| 47| 97| 56| 29
Ba 6 7 3 12 1 6 36 2 5 3 8 4 2
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Ranges

Ranges

Y REE

1.75-8.18

3.02-6.47

YLREE

1.55-7.18

2.52-5.27

Y HREE

0.2-1.0

0.5-1.2

Y LREE/SY HREE

6.59-12.83

4.39-6.62

(La/Yb),

6.42-11.49

4.39-5.07

(La/Dy),

6.23-10.38

3.11-4.5

Ce/Ce*

0.45-0.79

0.73-0.96

Avg.: Average, S.D.: Standard Deviation, Ce/Ce*: cerium anomaly

Ce/Ce* =Ce, / (2/3Lay+1/3Nd,) from (19), n: normalized value

Ce,, La, Nd, (La/Yb),, (La/Dy),: normalized value to chondrite
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