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Abstract

Some features of gold mineralization in the Southern Seken 1 area (Worq Amba),

Tigray have been studied .

The geology of the study area is constituted by feldspar quartz sericite schist,
muscovite chlorite schist, basic metavolcanics and granodiorite. The feldspar quartz
sericite schist consists of thin intercalations of strongly silicified and chlorite talc
schist. Additionally, granitic dykes and carbonate veins occur in this rock parallel to
the regional foliation. The muscovite chlorite schist also has intercalations of quartz
chlorite schist along its western margin. Major and minor quartz veins also occur in
all major rocks. Foliations generally strike to the northeast and dip at moderate to
steep angles to the west. Other geological structures evident in the study area include
fractures and small tight folds. These folds may represent the earliest phase folds in
the area.

The rocks are strongly affected by hydrothermal alterations. Wall rock alteration
types evident in the area include sericitization, silicification, carbonatization,
chloritization, epidotization and sulfidation.

Gold mineralization might have resulted from hydrothermal processes that caused
the wall rock alterations. Open spaces along host rock fractures and foliations might
have provided channel ways for the hydrothermal fluid. Gold has been detected in
quartz and carbonate veins and altered feldspar quartz sericite schist, muscovite
chlorite schist. The highest gold content has been obtained in chlorite talc schist that
is intercalated in feldspar quartz sericite schist.
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Gold shows a slight positive correlation with cobalt. Though this result is not
sufficient to suggest the source of the gold to be mafic-ultramafic rocks, it attracts
attention for further studies in this regard.

Some evidences from the granodiorite reveal that it is unlikely that the hydrothermal
fluid emanated from this intrusive body.
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1. INTRODUCTION
I

1.1 Location and Accessibility

The Seken area is located in Tambien District of Tigray Region. The area of

this study, particularly, is in southern Seken having its comers approximately
at the following geographic coordinates (Fig. 1.1):

A. 13° 45’ 00” N, 39° 04’ 40” E

B. 13° 45’ 32” N, 39°05’ 18” E

C. 13° 45’ 47” N, 39° 05’ 05” E

D. 13° 45’ 15” N, 39° 04’ 28” E

The study area is situated about 7 km northeast of the village of Worq Amba

which in turn is 18 km west of the town of Abi Adi, a district capital of

Tambien.

The regional capital of Mekele can be reached from Addis Ababa by the

Addis Ababa-Mekele highway or by air. Worq Amba can be reached by a

major road connecting Adwa to Mekele via Abi Adi. Access to the study area

Ur
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from the village of Worq Arriba is possible by 4WD vehicles through a gravel

road.

1.2 Climate, Vegetation and Population

The project area and the surroundings are characterized by topical climate.
Mean annual rainfall is about 800 mm and the rainy season lasts from June to

September (Ethiopian Mapping Agency, 1981).

The topography of the area and the surroundings is rugged marked by elevated

ridges, hillocks, depressions and river valleys. Thorny bush, acacia t ees and

sparsely occurring bushes are the main vegetation in the area.

Population is sparse, and the inhabitants are almost exclusively Tigreans

whose living predominantly depends on fanning and cattle raising.

2
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Fig.1.1 Location map of the study area (not to scale).

t v

3



1.3 Previous Work

• 1

The geology of Tigray has been studied by several authors. Some of the

earlier investigations in Tigray include those of Urdea and Alemayehu

W/Rufael (1967), Amenti Abraham (1970), Beyth (1970, 1971a, b, 1972).

Additionally, Dendena Tolesa and Melese Hagos (1991), in their brief

summary of the history of mineral exploration in Tigray region, mentioned

that the works of Merla and Minucci in 1938, Dainielli in 1943 and Usoni in

1952 were among the earlier contributions to the geology of Tigray.

Additionally, regional works such as those by Jelenc (1966), Kazmin (1971;

1972a, b; 1975a, b; etc) and Kazmin et al. (1978) encompassed also the

Tigray region.

Important works on the Axum Sheet area northwest of the Mekele Sheet

include the works of EIGS (1993), Tarekegn Tadesse (1997), Tadesse et al.
(1999), etc.

Garland (1980) carried out geological mapping at a scale of 1 : 250,000 and

described the basement rocks in the Adigrat Sheet north of the study area.

The Geological Survey of Ethiopia published the regional geological map of

4
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Mekele Sheet (ND37-11) (Arkin et al. 1971) on a scale of 1:250,000 along

with the explanatory note (Beyth, 1970, 1971a). The present study area lies

within the Mekele Sheet. Gold mineralization was indicated by Arkin et al.

(1971) in the Werri river basin within the Tambien Group and copper

mineralization was also noted in the surroundings within the Tsaliet Group of

metavolcanics.

Aklilu Assefa (1969) recognized occurrence of placer gold in Bereh and Werri

river basins. Additionally, the author reported occurrences of quartz veins

with varying dimensions in Werri and Chemit river basins and at Adi Hoza

locality. He further mentioned that gold exploration works had earlier been

conducted in Tigray by Usoni (1952) and Urdea and Alemayehu W/Rufael

(1967).

The large part of the Tigray basement rocks was prospected for metalliferous

ore bodies by geochemical stream sediment survey during 1968 - 1970

(Beyth, 1971b).

Beyth (1970) reports occurrence of copper mineralization associated with

stream sediment anomalies in lower Werri and Tsaliet rivers within the Tsaliet

metavolcanics. According to this author malachite and small gossanous

outcrops were also observed. He further mentions copper-zinc anomalies

5
































































































































































































