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ABSTRACT

The study area presents exposures ranging in age

from the Precambrian ( basement) through Mesozoic

(sediments) to the Tertiary (volcanics) with alluvial

sediments of recent age also present. The different

lithological units have been mapped as well as

described based on field observations.

The Mesozoic stratigraphy of Hirna area has been

studied with particular reference to the carbonate

lithology. Three main carbonate microfacies have been

identified as being representative major constituents

of these carbonates. These microfacies are distributed

in a cyclic manner with time. The cyclicity has been

interpreted as showing small changes of sea level in a

generally shallowing up sequence.

Biostratigraphic and paleogeographic considerations

show that the Lower Sandstone Unit (Triassic.- Middle
Jurassic) is correlative with the regionally identified

Adigrat. Sandstones. The carbonates on the other hand

can be referred in part to the Hamanlei sequence

(?Bat-honian-Lower Oxfordian age in Hirna area) and in

part ' to the Uarandab sequence (Kimmeridgian age in

Hirna area). The Upper Sandstone Unit is a part of the.

Yesomma sequence and is of Cretaceous age in Hirna

area.
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Tectonically, Hirna area is only lightly deformed ,

with a SW-NE fault trend dominating the structures.
Other trends, however, do exist with not so clear a

relationship with the dominant, trend. Gentle dips of

local significance are shown by some of the Phanerozoic

lithologies.
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I-INTRODUCTION

The study area is located approximately 375 km east

of Addis Ababa along the Addis Ababa - Dire Dawa main

road. It lies in the vicinity of Hirna town, within

western Hararghe administrative region and is bounded

by latitudes 9° 04’ N and 9° 20’ N and longitudes 41*

03’ E and 41 * 15’ E (Fig.l).

A number of dry weather dirt roads are present in

the area. During the dry seasons it is possible to use

these roads by a four-wheel drive vehicle. During rainy

periods, however, most of these roads become

inaccessible by vehicle unless exceptionally strong and

difficulty arises to work on some sections far from

Hirna town, since all the distance should be covered on

foot.

Physiographically, the study area is in the marginal

parts of the south-eastern Ethiopian plateau. The chain

of highlands that run along the margin of the plateau

and southern Afar are known as the Ahmar mountains and

include the study area.

The area is topographically very highly rugged and,

although many exposures are visible from a distance, it

is very difficult in many cases to reach them and make

on the spot observations due to the high topographic

slopes and frequent associated dense vegetation cover

around.
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Most, of the area is characterized by the. presence of
very steep valleys and slopy hil lsides. A number of
rivers flow within the area , but the largest of al l is
the Gallet.i river at the base of which is exposed the
crystal l ine basement . Alluvial plains form quite a
proportion and are particularly widespread near by

Hirna town .
An elevation contrast, of more than 1400 meters

exists, with the lowest elevation slightly less than
1400 meters ( valley bottom )and the highest greater

than 2800 meters ( highest peak 2835 at Gara Kufa ) .

Hirna is located in a temperate cl imatic zone and
has two rainy seasons - the main one during July ,
August and September and another one during March ,
Apri l and May .

With respect to the vegetation type , the study area
is part of the coniferous forest regions of Ethiopia .
Juniper us p r o c e r a ( t. id , gat.era ) and Podocarpus

gracil ior ( zigba , birbisa ) trees occupy the higher

elevations while Hageira ( koso , feto ) forests
occupy the lower elevations.

The mean annual rainfal l is about 1000 mm and the
mean annual temperature ranges between 15 °C and 20 ° C .
The mean maximum temperature is about 25 ° C ( recorded
almost in al l months ) while the mean minimum is a bit-

lower than 10 ° C ( recorded in the months of August, and
September ) .
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PURPOSE

Deta i l ed fac ies descr ipt ions of sed imentary

success ions are necessary for unders tanding

env ironments of depos i t ion and s trat igraphic

re la t ionsh ips between var ious uni t s . Microfac ies

ana lys i s o f carbonate rocks in part i cu lar i s one of the

most important, methods of observat ion .

The sed iments of the marg ina l parts of the South-

East Eth iop ian Plateau ( SE Plateau ) , except for a

few parts ( which inc ludes Dire Dawa and Harar ) have not

been whol ly and extens ive ly s tudied wi th respect to the

above ment ioned method of ana lys i s . Such a s tudy on a

part of th i s reg ion , a l though i t may not be

representat ive , wi l l no doubt he lp in the unders tanding

of env ironmenta l condi t ions and broad paleogeography of

the reg ion dur ing the Jurass ic t ime in the marg ina l

parts of the SE Plateau ,

This s tudy was undertaken wi th the a im of at tempt ing

to come up wi th the compos i te s tra t igraphy of the

Mesozo ic sed iments in the area together wi th an

interpreta t ion of the env ironmenta l condi t ions under

which they were depos i ted , based on microfac ies

descr ipt ions .

PREVIOUS WORKS

Genera l works on the geo logy of Eth iop ia , wi th some

(



descriptions of Mesozoic sediments on the SE Plateau

include that of Stefanini (1933), Mohr (1971), Kazmin

(1975b) and Merla et al. (1979).

Beyond these general works Mesozoic sedimentary

rocks of Harar and Dire Dawa areas have been studied by

Greitzer (1970), while the coral fauna has been studied

by Zuffardi Comerci JTL938) and Wells (1943), and the

ammonites and ot.tiers molluscs by Venzo (1942). The

microfacies of the Antalo Limestone in the Dire Dawa

area have been analyzed by Ficcarelli et al. (1975).

Microfacies of the Antalo Limestone have also been

studied in some sections of east-central Ethiopia by

Turi et al. (1980) including a section near Hirna,

which is part of the study area.

MATERIALS AND METHODS

Although the topo-sheets available for the area are

at a scale of 1: 250,000, an enlargement from this

sheet to a scale of 1:50,000 was made. The topo-map at

this enlarged scale was used as a base for field

mapping. Aerial photographs at the same scale were used

as a supplement, to the topographic map.

During the first, stage of mapping the area, choice

was made of stratigraphic sections to be described and

sampled. The choice was based on various factors

including degree of exposure and accessibility. During

the field description and sampling of stratigraphic

5
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sections much use was made of the altimeter, hand lens

and field hammer. The meter-tape was used in cases

where measurement of beds was necessary. Representative

samples were taken for different intervals and field

sedimentary descriptions including color, sedimentary

structures, textures and fossils were recorded.

The main method of analysis involved the

petrographic decription of rock units. The carbonates,

to which most of the attention was given, were

microscopically studied. Microfacies descriptions and

interpretations were based on such an analysis.

GEOLOGIC SETTING

The Harerghe and Ogaden basins, that occupy the SE

Ethiopian Plateau, structurally belong to the well

developed East African system of troughs trending NNE.

The system is considered to be a rift-stage basin of

the East African continental margin (Belt.randi and Pyre

1972; Kent 1974; and Purcell 1981). This margin was

affected by several vertical movements that took place

in a lot of different phases starting from the

Paleozoic. Some of these phases were developed at the

end of Jurassic and Cretaceous ( K e n t, 1974),The

deposition of the Mesozoic sediments on the South-East

Ethiopian Plateau, over the Precambrian basement was

the result in part of the rifting stage heralding the

Gondwana breakup and in part of the Mesozoic eustatic

6
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Fig, 2 Regional stratigraphy of the marginal parts of
the SE Ethiopian plateau (not to scale ).
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