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Abstract

A total of 37 carbonate rocks samples taken from three Formations
deposited in the reefal and lagoonal environments from northern Iraq have been
studied geochemically and petrographically. The Formations included Bakhma,
Agra, and Pilaspi.

Major, trace elements and rare earth elements data showed that the Bakhma
Formation can be divided into two parts, lower (dolomitized) and upper
(limestone) .The data also showed that the two parts are different from each
other in acid insoluble content which represent the terrigeneous fractions in
addition to differences in trace and REE content.

On the other hand the chemical results of Aqra samples showed that the
Formation could be divided into two parts on the basis of geochemical and
mineralogical characteristics, 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.

The results also showed that there is difference in the content of trace and
REE, however difference between the two parts are much more than present in
Bakhma Formation, its noticed that the upper part contain higher concentrations
of trace elements like Cr, Ni, Co, Sc, which indicated that this part has been
subjected to the influences of mafic and ultramafic provenance in contrast to the
lower part, in addition to the distinct of the upper part in the content of REE
compared with the lower part , which reflect the mafic nature of the terrigeneous
provenance contributed this Formation which indicated the effect tectonic
activity taken place in the nearby of the depositional basin.

The Pilaspi Formation is distinct from the other two Formations in being
completely dolomitized in addition to its content of REE and other trace
elements which is much more than the Bakhma and Aqra Formations, This is

attributed to its higher clasts (terrigeneous) content.



Through the study of binary relations between trace and rare earth elements
its shown that the major part of trace and REE are well correlated with the
terrigeneous constituents and not correlated with the carbonate phases.

The content of REE in the lower and upper part of Bakhma Formation are
different it's much more in the lower than the upper part, also LREE/HREE ratio
in the lower part was more than the upper part.

Agra Formation on the other hand the REE content was also different in the
two parts, there is relatively depletion in the LREE towards the upper part with
increase in the [.R. content and increase in the HREE towards to 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 Formations involved in the present study but absent in the dolomitized parts
this possibly explain that the dolomitization fluids contained Ce more than sea
water, This also indicate the difference in the sedimentation environment
between the two parts Bakhma, Aqra and Pilaspi Formations.

The sedimentation basin which Bakhma and 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, but there may be differences of degree of affect
of the basin in this activity between one part and other, It was noticed that the
affect of the tectonic activity was most intense during the deposition of the
upper part of Aqra Formation, This is evident in the variation noticed between
lower and upper part of Aqra Formation which was more intense than the
variation in the two part of Bakhma Formation.

The Pilaspi Formation contained of trace and REE much more than
Bakhma and Aqra Fms. And was no variation within Pilaspi Formation in the
content of these elements, with the exception of some elements like Ba which

samples 3P,10P contained abnormally content of this element.



