i bl | |
@ ASUNET
dmalal) cila glaal) A8l




@ SU o
Wld\uu‘gh.did&u

Cunity il | ) Gl | o
@ ASU NET

Ao Sy 3258 385




e | o el |
@ ASUNET

dmalal) cila glaal) A8l

il i et

a8 g jSaall g (5 9S85 5
-

Lebiausi g L g a3 A1) Balal) O audied) Al sl
Sl il A ¢y 98 ) 3B 2DEY) oda e

Ll e oy ad8Y) oda Jadas
% 40-20 (A dyghygdasia 20 — 15 Gaduladan

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

Sloe Yl |
J—ed 55




ORE MICROSCOPY, GEOCHEMISTRY OF HOST
ROCKS AND CONCENTRATION PATTERNS OF
GOLD AND ASSOCIATED ELEMENTS, MARAHIQ
GOLD MINE, SOUTHERN EASTERN DESERT,
EGYPT.

A THESIS
Submitted to the Faculty of Science (Aswan)
South Valley University

In Partial Fulfillment For The Requirements Of The Degree Of
M. Sc. (Geology)

by

Ashraf Emam Abdel Rady
B. Sc. (Geology, 1995)

Supervised by

Prof. Dr. Mahmoud. M. Hassaan
Professor of Geology
Faculty of Science
Al-Azhar University, Cairo.

Dr. Ezzat A. Mohamed Dr. Khairiya M. Fawzy
Lecturer of Geology Lecturer of Geology
Aswan Faculty of Science Aswan Faculty of Science
South Valley University South Valley University
1999

% N Lol












Ore-microscopy, geochemistry of host rocks
and concentration patterns of gold and
associated elements, Marahiq gold mine,
Southern Eastern Desert, Fgypt.

Abstract

Wadi Marahiq area lies in the Southern Eastern Desert
of Egypt, between latitudes 22° 26' and 22° 35'N and
longitudes 33° 23 ‘and 33°31'E, 237 km south-east of Aswan
town. It is geologically mapped on scale 1: 40,000.

Geological, petrographical and geochemical studies
were carried out to identify and classify the different rock
units, occupying the studied area. Ore-microscopy and geo-
chemistry of gold-mineralization at Marahig gold mine, were
studied to understand the genesis of god-mineralization and -
investigate the distribution patterns of gold and associated
elements as well as to delineate the metallogenetic model for
this gold-mineralization.

Marahiq area is occupied by four main Precambrian
basement rock units, arranged from oldest to youngest as the
serpentinites and related talc carbonates, the metavolcanics,
the metavolcanosedimentary rocks and the quartz-diorites.
These rock units were invaded by a large number of quartz
veins and dykes. The studied area is crossed by iwo shear
zones, trending (NW-SE). The serpentinites and related talc-
carbonate rocks occur in the eastern part of Marahiq area,
along a shear zone . The metavolcanic rocks are the abundant
voluminous rock umit, covering major parts and forming
moderate to high hills and elongate masses, either as massive
or sheared masses. The metavolcanosedimentary rocks are



dominantly lying in the southern part of Marahiq area,
whereas, the quartz-diorites are of limited distribution and
occur mainly in the north-eastern part.

The serpentinites are composed of antigorite and
lizardite with subordinate amount of chlorite, talc, carbonates
and opaque minerals. The metavolcanics are represented by
meta-basalts, meta-andesites, meta-dacite porphyries and their
meta-pyroclastics. The metavolcanosedimentary rocks are
represented by chlorite-talc schist and biotite-chlorite schist.

Ore-microscopic studies, using both the reflected-light
microscope and the (SEM) scamning electron microscope,
were carried out. Pyrite, cobaltite, chalcopyrite, covellite,
magnetite, specularite, malachite, goethite and hematite are
the main ore-minerals associating gold at Marahiq gold mine.
Gold occurs as native and electrum. Two crystal varieties of
pyrite and  cobaltite occur (corroded fine-grained and
idiomorphic  coarse-grained crystals). The paragenetic
sequence of formation of these ore-minerals was established
by using the micro-textural and micro-structural relationships
between them.

Depending on formation stages of sulfide minerals, two
phases of mineralization were investigated. The first phase is
characterized by formation of the fine-grained sulfides at high
temperatures (>2009 and the second phase was formed due
to progressive enrichment in sulfur and decrease in
temperature. During this latter phase, coarse-grained sulfide
minerals (pyrite and cobalitite) replaced the fine-grained
sulfides. Gold was remobilized, leached and re-deposited as
native and electrum during this second phase.

Geochemically, the metavolcanic and metavolcanosed-
imentary rocks hosting gold-mineralization, are calc-alkaline



to tholeiite in nature with low to medium-K. They were formed
within island-arc tectonic setting.

Gold shows high average contents within the minera-
lized quartz veins, alteration zones and host rocks. The highest
concentrations of gold were observed within the wall-rock
alteration zones and outer parts of mineralized quartz veins.
The alteration zones are the most prospective parts. Gold
shows significant correlation with Ag, Cu, Ni, Co, Pb, Zn and
As, favouring that they are gold-associated elements forming
the studied mineralization. These elements occur either as
sulfide-minerals, detected microscopically, or corporated
within crystal lattice of these sulfide minerals. The lateral
zoning study reflects presence of lateral zonal distribution of
élements within the different mineralized zones (quartz veins,
alteration zones and host rocks).

Gold mineralization at Marahiq gold mine, was typica-
lly formed due to interaction between hydrothermal solutions
and the host rocks: Marahig gold mineralization is island-arc
gold mineralization that remobilized and localized during the
hydrothermal  stage accompanied ~ metamorphism  and
formation of youngest rock units in the area.
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