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Abstract

The present study comprises a geochemical and petrographic
comparison of basic and ultrabasic rocks and their derived sediments in
the Penjween and Mawat regions (NE Iraq) including the impact of
weathering, serpentinization and hydrothermal processes on the behavior
of elements.

The petrographic study shows that ultrabasic rocks (Harzburgite,
Lherzolite and Pyroxenite) of Mawat and Penjween areas are very similar
in their mineral composition and being exposed to varying degrees of
alteration, weathering, and serpentinization processes which have
influenced completely some samples as evident from varying contents of
the large ion lithophile elements (LILE) and its high mobility compared
with the high field strength elements (HFSE) and rare earth elements
(REE) which are characterized by very low mobility. The basic rocks
(Gabbro and Hornblendite) were more resistant to these secondary
processes but with some differences in the volume ratio of their
constituent minerals.

The geochemical study shows a significant variation in the
concentration of some elements between the samples of the two regions,
especially the basic rocks in which most of the Mawat samples are
enriched in Cr, Ni, Cu, Zn and Pb elements in comparison with Penjween
region. On the other hand, ultrabasic rocks exhibit varied concentration of
these elements in both regions. In sediments, However, granular size and
dilution ratio of certain existed minerals such as quartz and carbonates
play an important role on the distribution of the elements.

The Chondrite - normalized (REE) patterns of ultrabasic rocks are
characterized by flat U-shape with strong depletion of elements that
mediate the arrangement of REE. This indicates that ultrabasic rocks
were originated from a depleted mantle source. In this context, the
Chondrite - normalized (REE) patterns of basic rocks are distinguished by
their negatively slope shape with clear enrichment in (LREE) relative to
(HREE) suggesting enriched mantle source. In terms of sediments, the
patterns reveal also (LREE) negative slope and flat (HREE) shape which
may reflect the original source rocks.

Hornblendite rocks are characterized by high concentrations of
platinum group elements (PGE) reaching up to (789 ppb), while the
lowest concentrations of PGE is found in pyroxenite rocks (13 ppb). In
the sediments, the highest concentration of PGE (588 ppb) appears in
Mawat samples. Pd / Pt and Pd / Ir ratios in both regions decrease from



fresh rocks to the weathered rocks because of the palladium (Pd) mobility
has lead to high fractionation between the IPGE and PPGE.

The chondrite - normalized (PGE) patterns are characterized by a
positive slope pattern with enrichment in (PPGE) relative to (IPGE). This
pattern is reflected in sediment samples but with more homogeneity. The
pattern of Penjween samples exhibit sharp negative Pd anomaly, while in
Mawat samples this character disappears completely. Iridium (Ir)
anomaly is shown in all Harzburgite samples of both regions. Derived
sediments which display patterns similar to the rock samples in each
region reflect their original sources.

Referring to the behavior of incompatible elements such as (Zr, Y)
and compatible elements with solid such as (Cr, Ni), the whole rocks
were suffered a partial melting (10 - 35%) and its degree of ultramafic
rocks is relatively higher than basic rocks. Additionally, the percentage
of partial melting in Mawat samples (15 — 35 %) is higher than that of
Penjween samples (10 — 15 %). In this regard, clinopyroxene is the
primary dominant mineral phase controlling the distribution of elements
during the fractional crystallization of basic rocks, while in ultrabasic
rocks, plagioclase represents the dominant mineral phase.
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