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ABSTRACT
i

The study investigates the extent of influence of the geolog-
ical history, essentially parent rock* topography and time, on
soil formation and distribution in Bichena, Southeastern Gojjam*

Lithostratigraphy of the Mesozoic sedimentary sequence and
Cenozoic volcanics is described * An attempt has been made to
reconstruct the morphologic evolution of the area* Four soil
mapping units in close relationship with the parent material
and geomorphology have been differentiated: Vertisol, Mollisol,
Alfisol and Entisol Orders0 The soils are found to assume different
states when the above considered soil forming factors are changed*

The vertisol development from aphanitic basalts is determined
by the evolution of the structural plateau geomorphic surface
through lateral planation, which has allowed for two cycles of
pedogenesis* The Mollisols have developed from porphyritic plagio-
clase-Olivine basalt* These indicate that soil parent materials
with similar mineralogy give way to soil varieties* A lateral variat-
ion in some soil properties of the Mollisol order is found to be
strongly explained in terms of the slope gradient* The study shows
that the Plio-Pleistocene neotectonic uplift and subsequent develop-
ment of a deep canyon including morphogenetic threshold slopes has
resulted in lack of sufficient time for pedogenic horizons to develop
in Alfisols and Entisols*
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An attempt to picture Geology in its many and varied facets

is undertaken in the texto These are major soil genetic factors

which present a problem in soil science and there has been nf.

complete elucidation to date of their interdependence.
In Ethippia, as in most underdeveloped countries, land resource

appraisal and evaluation for economic development is essentialo

Except for very few local areas, no comprehensive scientific study

of the various land resources of the country exists « This work is

in the framework of the on-going activities of the . Land*Use Planning

and Regulatory department of the Ministry of Agriculture (MOA), an

organization entrusted with this responsibility, with particular

emphasis on prediction of the agricultural potential of the entire

countryo

Agriculture is the major economic activity in the country*

However, agricultural, development without a systematic evaluation

of the country’s land resources such as geology, landforms, soils,

hydrology and climate, is limited both in scope and extent, and

therefore an incomplete base for development planning* In order to

assist the farmers on how to best use the land, more precise soil

information than presently exists is necessary and detailed soil

surveys represent the best means to obtain it* However, in this

study, a more general approach has been taken, one which is only a

fraction of what it should • be for the most effective'agricultural

development*
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the requirements of a resource survey* A soil study proper benefits

from a preliminary study of the parent material of the soils* The

character of the parent rocks, their mutual relations and the re-
lative times of their deposition, and the sequence of morphologic

evolution, to some extent determine the nature and present development

and distribution of the soils« The study areais believed to represent

the soils formed by the bulk succession of rocks and morphologic

settings of the central Ethiopian plateauo The deep river valleys

together with the major Blue Nile canyon, as it passes across the

length and width of the study area, exposes the geology of a con-
siderable portion of the Ethiupian Plateau*

The soil behavior of any one characteristics is significantly

influenced by the geological history as is shov/n in the subsequent ,

discussion* In addition, previous studies on soil forming factors

such as climate, vegetation and related land use is reviewed and

quoted in the text*

i

•
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1*1 Geographical Setting
C 3

The study area is situated, ^8^05' - 38°22'E, io°13 l -
10°30,N, in the central part of the Blue Nile basin in south-
eastern Gojjam administrative region, with a total area cover-
age of 900 square kilometers (Fig* 1)* It encompasses the tov/n of

Bichena,. 250 kilometers north of Addis Ababa* An asphalted

road from Addis Ababa to Dejen, and an all-weather gravel

road from Dejen to Bahir Dar run through the area. In addition

tc these roads, there are numerous trails, most of which can

be traveled by four wheel drive vehicles in dry weather*

Generally, the Ethiopian highlands rise to altitudes in

excess of 2000 meters forming an extensive uplifted plateau,

bisected by the main Ethiopian and Afar rift escarpments in

the east, and by lower and less defined escarpments in the west

which decline gently to the Sudan plaino The study area general-
ly slopes to the East and Southeast towards the major river

valley of the Abbaio It is bounded on the northern and western

limits by a degrading shield volcano, mount Mangestu, and the

eastern and southern limits by river valleys which open into

the Blue Nile river valley with vertical and precipitous cliffs

developed from Tertiary basalts and Mesozoic sediments*

Generally, it is a submature upland valley which has been

:

:

:

i

i

i

i

i

i i

strongly influenced by water erosion*
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1.2 Climate

Insufficient data limit the precise determination of the

volume and intensity of rainfall, and variations in air

temperature in the study area ® Nevertheless, the best approxi-

mation is here forwarded with reference to other areas having

more complete records and similar climatic patterns.
Daniel Gamechu (1972), recognized eight rainfall regimes

in Ethiopia each with a characteristic seasonal distributions

of rainfall. Accordingly, the study area is designated as

Regime ID, where there are seven rainy months from April to

October; and small rains at the beginning and the end of. fcie

rainy season. The heavy rains are from May to September, with

a high concentration of rainfall in July, August and September.

The seasonality of rainfall outlined above indicates the likely

timing of the rainfall. The type of precipitation of the regime

is graphically represented in Fig. 1. The mean annual rainfall

amount recorded for the regime is 1400-1800 mm.; and a humid

moisture region is recognized.
The volume and season of water surpluses, deficits, soil

moisture recharge and soil moisture utilization is significant

in particular from groundwater, hydrology and soil conservation

points of view. A water budget calculation and climatic data

established for Debre Marquos, the closest station to the

study area, is given in Table L
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Table lo Climate and Water Budget Data for Debre Margoso (After Daniel Gemechu, 1977)

J F M A M J J A S 0 N D

Average

Annual

Average

per day

Debre Marqos Tempo 15<>5 L6.5 17.3 15.9 14.2 14.4 13.2 13.2 14.1 13.2 13.4 13.3 — 14.5

IM = +61 RF 2.34 1.76 5.7 7.7 6.16 000rH 31.72 31.74 22.25 7.65 , 0.76 1.81 138.03 —
•10.21N PE 7.80 7o74 9.48 8.24 7.13 7.21 6.48 6.42 6.73 6.12 6.08 6.14 8.5.57 -
2411m Deficiency 5.46 5.98 3.78 0.54 0.97 — — — — - — 0.35 00Oor-rH -

Surplus — — - - — 1,23 25.24 25.32 15.52 1.53 - — 68.84 —
Legend: PE

Tempo

IM

N

- Potential evapotranspiration according to Thornwaiite formula

- Temperature in°C; other data in centimeters

- Moisture index

- Degrees & minutes North latitude

m elevation above sea level in meters
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The difference between rainfall and potential evapotrans-

piration is noted for each month as water surplus or deficiency,

taking into account an average soil field capacity of 10 cm.
There is a total water deficiency of 17.08 cm.from the last week

of December to the end of May. From the end of May to the end

of June, there is soil moisture recharge *> The total water sur-
plus is 68.84 cm., with highest surplus in August, when streams

come to peak flow. There are six months of surplus water with

considerable soil moisture available for ideal plant growth.
The high water surplus reflects the high rainfall and/or low

potential evapotranspiration. This fact together v/ith the

existing suspended shallow water table account for the wetness

or v/aterlogged nature of the soils in the area.

Fig. 2o Precipitation of Regime ID (After Daniel Gamechu, 1977)”

Legend t j^j Rainy months

8 Relatively dry months

/

(cm)

4

3-
2

1
_
„

/V
_

* r + » r * r T A i 1 H b

Ordinates of graphs are co^ •. *

efficients of precipitation. *

Coefficient of rainfall define

the dry and rainy months.
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