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Praise be to the LORD, for He showed His wonderful love to me
when I was in a besieged city.
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Abstract

The sedimentary succession exposed in JT386 sq. km Geba basin represents one of thick

accumulations of continental sediments that are commonly known to associate the Ethiopian

Tertiary volcanics. The succession is a coal and odshale bearing, and comprises about 150m

Conglomerate, sandstone, siltstone, mudstone, reworked tuff, oilshale and coal sediments.

They are deposited in an east-west trending intracratonic rift basin, that may be evolved

locally, from other regional contemporaneous tectonic episodes between Middle Oligocene

and Early Miocene. The whole sedimentary sequence has been distinguished into five major

sedimentological units correlable with depositional environments ranging from fluviatiles to

lacustrine. Under fluvial conditions a number of coal seams are formed in flood plain. Under

lacustrine condition, several thick coal seams have been formed in marshy areas, developed at

the margin of the lakes.

Generally, the coal beds range in thickness from few tens of centimeters to about 4.0 meters.

Chemically, they are high ash and medium sulfur coals. The maceral study reveals that

huminite dominated the organic forms of Geba coals(>85%), with high proportion of

humocollinite and minor humodetrinite sub groups. Humotelinite sub group is markedly rare.

Low inertinite (<7%) and considerable liptinite, as high as 23%, are main features of the

coals. The overall petrographic aspect of the coals suggests humic origin, possibly under

shallow water condition. Reflectances measured on the huminite range from 0.32-0.39%R.

This indicates an ASTM rank ranging from lignite to lower boundary of Sub bituminous.
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INTRODUCTION

"'• "I

1.1 General

In Ethiopia, whose economy depends on large amounts of imported products, the assessment
v

of mineral resources contribute much to the economic growth of the country. Although,

extensive search has been undertaken, in this regard much of the potential of Ethiopia is either

far from present knowledge or not amenable for immediate use. Therefore, more detailed and

systematic studies are needed to understand the mineral resources of the country. One of these

resources is its Hydrocarbon potential, which has been studied under an integrated geological

surveys. This has shown the presence of some low - grade coal and oilshale deposits in the

country.

With its lowest per capita energy consumption 300kg Oe, Ethiopia, spends a great share of its

total currency for imported fuels. Still this imported fuel is so insignificant that more than

90% of the total energy consumption is covered by biomass fuels, (Omar,1994). Such

utilization of biomass fuels, especially fuel-wood is steadily increasing from time to time and

has led to mass deforestation and soil degradation. Hence, coal and oilshale deposits are

important potential resources to build the energy sector together with other natural resources

like geothermal, oil and gas, solar energy, wind energy and hydro power.

Although, the previous studies show that most of the Ethiopian coals have low calorific values

and high ash contents, there had been no adequate studies helping to know their potential in

the production of fertilizer, medicine or synthetic liquid fuels. This thesis deals with the

geology, mode of deposition and evaluation of coal deposit of Geba basin, Illubabour Zone,

Western Ethiopia, This coal deposit economically appeared to be promising and is currently
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studied for fertilizer production under Coal-Phosphate Fertilizer Complex Project (COFCOP),

Ministry of Industry. In the thesis, attempts were made to distinguish the depositional

environments of the coal beds, to determine the trend of the quality variation of the coals and

to analyze the basin evolution. Conclusions and recommendations are given based on the

geological and economical aspects of the deposit. Hence, the thesis work may provide a

geological information on the nature and distribution of Geba coals and may help as a data

source for further exploration work.

1.2 GEOGRAPHIC SETTING

The project area is located in Yayu and Kumbabe Woreda, Illubabor Zone, western Ethiopia

(Fig 1). It is located 564 kms from Addis Ababa along the Jima - Bedele - Gambela, or 500

kms along Nekemt - Bedele- Gambela road (Fig.2). It covers about 1131 sq.kms, and is

bounded between 8 °15* - 8 °30’N and 35° 42’ 47” -36° 05’E on the western plateau of

Ethiopia (Fig. l ). The surveyed area is penetrable on foot with limited access for vehicles,

Physiographically, it is a part of the western plateau dissected by the Geba River. This major

stream of the area drains to the west into the Baro River joining with Sese, Sor and Birbir

Rivers on its way. In the studied area the river forms a large gorge in which sedimentary

sequences outcrop. The Sese River Basin, containing another sedimentary sequence, is found

north of the Geba and is separated from the latter by an east-west trending Elemo Block. The

Elemo Block is gently dipping to north forming a south ward facing cliff that mark the

northern boundary of Geba Basin. The Geba Basin is

10
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bounded by a continuous cliff boundary in all directions which reach locally upto more than

100m. A number of streams flow towards the Geba from different directions across the cliffy

boundaries forming water falls, which have potential for hydro electric power generation.

Within the basin, topographic elevations range between 1300 and 1700m, where the lowest

altitude is found in the highly dissected western extreme of the River Valley. Out side the

basin, the surface of the plateau commonly varies between 1800 to 2000m above sea level.

Generally, topographic highs are found in the eastern part of the project area.

According to the atlas of Woody Biomass Inventory And Strategic Planning Project

(WBISPP) (1995), the highly dissected Geba basin is climatically «Kola» whilst the

surrounding area is «Woyna dega». Mean annual rainfall in the Geba Basin ranges from 1600

- 1800 mm, whereas outside the Geba Basin ranges from 1800 - 2000 mm. Temperature range

for the basin is between 20.1 and 22.5 °C, whilst the surrounding area is ranging from 17.6 to

20 °C. Along the major streams broad-leaved forest is common, whereas the large part of the

area is intensively cultivated mainly for coffee.

1.3. OBJECTIVES

The purpose of the study is to evaluate the coal occurrence of Geba basin by -
1. undertaking facies analysis and defining the corresponding depositional environments

of the coal-bearing sediments

2. constructing the geological history of the Geba basin.

3. determining the quality of the coal.
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1.4 PREVIOUS WORK

Exploration and exploitation of coal and oilshale deposits , in Ethiopia, began in 1930s, when

the Italian Army used up the Wuchale coal (Wollo), Nejo coal (Wollega), and Mush valley

coal (Northern Shoa) (Jelence, 1966). Since then, different workers have studied different

occurrences, but large deposits, that may be exploited beyond local consumption have not

been discovered. Recent compilations of the Ethiopian coals, their occurrences, and

geological classification were forwarded by Jelence, 1966; Getaneh and Saxena, 1981;

Reinhardt and Sisay, 1981; Berhanu and Daniel, 1983; Heeman, 1985; Wolela, 1991 a&b.

Many authors agreed that the Ethiopian coals are of high ash content and of low moisture,

volatile matter and sulfur content (Heeman,1985; Omar, 1991; Tesfaye et al., 1992; Wollela,

1995).

Extensive exploration work on the coal and oilshale occurrences of the country has been

carried out in the last two decades, by the Coal and Oilshale Division of EIGS (Ethiopian

Institute of Geological Surveys). Several Ethiopian and foreign professionals have been

participated on the exploration of the coal occurrences of the country. All the scholars

participated in the coal and oilshale exploration activities have been well compiled in Wollela,

1991 a&b; Wollela, 1992 a&b, Wollela, 1995.

In the project area the existence of carbonaceous beds was originally reported by Jelence

(1966). Latter on, Mengesha and Seife Michael (1982), have also briefly described the

sediments, while mapping the Gore Sheet, as a thick fluvio lacustrine sediments with lignite

beds (estimating the maximum thickness to be about 200m). Recently, Kibrie and Gashaw

Beza (1997), mapped and delineate the Geba Sedimentary Basin. Since late 1997, the

14



southeastern part of the basin is studied in detail for the occurrence of a coal deposit through

drilling and geophysical logs. Zerihun et al. (1998) estimated the rserve of the coal in this part

of the basin. The total reserve estimated in the southeastern part of the basin, at Cl reserve

category is 64, 453, 113 tons of coal and at C2 reserve category is 57, 003, 920 tons of coal.

1. 5 METHODOLOGY

Surface Geological Mapping

Surface geological mapping was conducted in the study area at the scale of 1:50,000. In this

work the Metu subsheet, the Yayu subsheet, and the Kumbabe subsheet, with a comparable

scale of aerial photographs have been used. The air photos have mainly served to depict

lineaments. The traverse lines are arranged primarily to pass along streams and rivers.

Sedimentary Sections observed in the streams are logged and correlated. In outcrops,

thickness measurements have normally been carried out by direct measurement of beds using

a meter stick or meter tapes.

Outcrop Sampling

Representative samples were collected from outcrops in accordance with the purpose of the

project. A total of 150 coal samples have been collected by two field seasons between

December, 1995 and June, 1997. Samples were collected systematically. Commonly, thick

coal beds are sampled at interval of 0.3m. The samples were taken from stream sections

throughout the basin. Fig. 3 shows the major streams from which coal samples have been

collected. But in this work, samples from western, southern, and eastern part of the basin

have mainly been studied.

15




























































































































































































