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Abstract
The gabbroic and granitoid rocks in Shakha Rash Mountain (SRM) are part

of Bulfat igneous complex. These rocks which represent a multiphase intrusive
body of early Tertiary (Paleocene-Eocene) intruded metasedimentary rocks of
Qandil metamorphic series, and situated at ~ 20Km southeast of Qala-Diza city,
NE-Iraq. The Bulfat complex consists of ultrabasic, basic, intermediate and
acidic rocks crop out as massive bodies and dikes of different thicknesses, and
several metasedimentary rocks as xenoliths.

Field observation and petrography investigation exhibit various igneous
structures which reflect different magma processes within magma chamber e.g.,
rhythmic layering, enclave various rocks and metasedimentary xenoliths. The
petrography of gabbroic rocks reveals mineral composition of plagioclase,
clinopyroxene, olivine, brown hornblende and Fe—Ti oxides, whereas granitoid
rocks are composed of plagioclase, alkali-feldspar, quartz, clinopyroxene,
brown hornblende, biotite, olivine and Fe—Ti1 oxides.

Different magma injections of different crystallization conditions occurred
in the study area as evident by various grain sizes, mutual relationships, and
deformation events as bending twining, sharpened twin, chessboard twinning,
kink band and granulation textures.

Mineral chemistry displays chemical compositions of olivine vary from
Foss (olivine gabbro) to Foss (olivine diorite). Plagioclase varies form more
anorthitic Anss in olivine gabbro to more Na-rich Ang: in nepheline syenite.
Clinopyroxene as a result of crystal fractionation changes from diopside (Wou4e
Enys Fsoo) in olivine gabbro to salite (Wo49 Enzs Fs2s) in diorite. Due to magma
contamination, clinopyroxene display zoning and composition changes from
core (Wosx Enszs Fsiz) to rim (Wosx Enas Fsza). Amphibole is classified as
pargasite, ferropargasite, kaersutite and ferrokaersutite, Mg# number varies with
crystal fractionation from 79.87% (in olivine gabbro) to 32.38% (in diorite).
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Geochemical characteristics of the present rocks indicate their calc-
alkaline affinity, also granitoid rocks are peraluminous I-type and S-type.

The chondrite-normalized REE patterns of gabbroic rocks are characterized
by a relative enriched LREE, flat HREE and +ve Eu anomalies corresponding to
enriched E-MORB pattern. REE patterns of granitoid rocks are distinguished by
LREE enrichment, depleted flat HREE and +ve Eu anomalies similar to calc-
alkaline profile.

Based on trace elements including REE evaluation, the magma was derived
from depleted mantle source rocks were subjected to batch partial melting (90%
of spinel lherzolite and 10% of garnet lherzolite) of various degrees, i.e., 4.5 —
8.5% and 8.5% — 18.5%.

Referring to tectonic setting, the present rocks were formed in the
subduction zone in which gabbroic rocks associated with the oceanic arc basalt,
while granitoid rocks were accompanying the continental arc in the active

margin.
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