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'Visit to Ethiepia = 13 to 30 April -
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1. I ODLC“IOV

ot

Visits vere made 1o three areas ih E 110n1a but ovxng “to the dlstavces 1nvolved

and varioué difficuliies over the transport and otner arrangements, 0mparat1vely

little time was spent in the actual fleld areas. . Details are as fOlthS‘— ?5“*

.t .

(a) Jijiga-region‘-fﬂ% days;
(b) Dirmatu region - 1z days
:(c)' ixeha].erda -1 day 'f5;:_?‘ 'n{;jzi‘itfii R ' ?14?7>:; ff":% "

The notes on. each area apnended oelow are based ‘on these V151ts and on

1nformat10n rrom varlous sources malnly frOm reports of the LlVeSuOOk and Heat

Board., Ground elevatlons shown in Plgure 1 or quoted 1n the tex» are based on

uncorrected readlngs of an altlmeter recorded durlng this visit., 17,1i1‘;5g
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- II.. LHL JIJIGA HEGdON

General;Desorintion The area of maln 1ntercst 1s approrlmately 150 by 120 &m and

‘lies “between the Fafan river nd tha border hlbh bomalla (rlgure 1) It 1s

predominantiy a'grass or savannah— overed plaln hlth llttle rellef excep» 1n the -

Fafan and the Gerer rirer ralleys.v Ralniall is of the order of 300'&)500 mm annually

.and "there is a protracted dry season. Lhe two main rzvers ‘cease to flow durlng thls

latter period, ‘

The'region is currently used by:cattie and camel—omning nomads. The avallable

az1ng is adeguate to support a con51dezaole 1ncrease in 11vestock numbers but a _'

ma jor restriction is leck of water., If water can be made avallable the proposed

.°oheme is to brlng addltlonal cattlo “in to the -area for fattening prlor to export
Inlblal water requlrements are. not hloh.and Slk boreholes each produ01ng some

125 000 gallons per day has been quoted These borenoles should preferably be
located on the areas of Government land (rlgure 1) but the requlrement 1s not a’
rigid one. Addltlonal b01enoles maj also be requlred alonb the movement llnes off

the llvestock which . would trend frOm south to north

.Hydro coloxy The greater part of the area is. underlaln by flat-lylng or gently g

dlpplng sedlmentary fonnatlons of he30201c or. Tertlary age malnly composed of
sands tones and llmestones, overlymu basement rochs. rhe.La»ter are-exposedinearf .
JlJlga. The upper surface of the basemenu belowAtne younger formations ismreported-

bj Elwerath (unpubllshed report) to be unveathered belor a depth of one or two metres,

-and for all practical purposes, thls weathered layer can be dlscounted as a potentlali

- aquifer, Potentlal aqulfers occur, 1n the mes¢201c and Tertlary sequence, and 31nce '

these anpear to be of gererally permeable formatlons a reglonal aqulfer overlylng .

. »he basement aqulclude seems probable. Surface dlssectlon by run-off is not generally

d markeo and some infiltration seems llkelx Outcrops OL'mndstone have beeninotedﬁon

the Dugabor road and if extensive horlzons should occur w1»h1n the sedlmentary

sequence, there is also the p0s51b111ty of hlgn-xevel perched aqulfers above the )

reglonal body.




Figure 1 sbows s1ucs of exlstlng wells ﬂnd dry (anandoned) borenoles. el

fUnforuunﬂoely, water. lovcls are “Vallable in thu drllllng records for the Jlglga -

“wells only and no grouna elovatlons are known Oohcr uhun tne uncorrec»e‘ al 1meter
 meéourcments recorded‘during this Visit. hc aosence of water at deptho of 900 feet
below grouﬂd level in the area a- short d1Suance to the souuh of Jlglga lS a llttle
surprising and it must. be prov131ona11y assumed tha; uhe aqulrer occurrlng at

Jijiga 1s local or thatestaﬁic yater levels?in_ﬁheiregional aquifer dip very

steeply southwards. - ?“"5.}2}";f; .:ff';ri.» . | -

Sugg ed PrOgramme of Study A general study of the area should be carrled Odu

to 1ncLude a survey of uhe locatlons and grOund elcvatlons of ex1st1ng wells,:;;:i o
. static water levels, water ouallty, appralsal of veologlcal sequence from’ ' »
existing records, po 51oly suppor ted by down—hole geophys1cal logs in 9115q1ng
boreholes and-examinatiOn of terrarn for.surreee:exposures, and t0 lecaﬁe areas;
:ox pos51ble high 1nf11traulon. L

2. The location of the basemenu surface and ir possmble 1nternedlate aqulcludes,.
snould be. avtempued us1ng surface. geophy31ca1 methods. Seismic technlques would
" be most appllcable for the basemenu surface slnce over the greater part of tnls
mrea, it is’ llkely to occur at 1000 Ieet or more below ground level.. For the ';h;kk.
‘.hlr%er~lcve1 aqulcluaes, surrace re°1st1v1ty technloues mlght also be uscd. g;;_-v

Py map showing the dept h %o the basement 1s 1ncluded 1n the report- by Elwerath but
Asrnce there is practlcally no control 1n thls area 1t must be regarded”w1th SOmev*
cauuloe. Lhe conuours are shown strlxlng east-west and Wluh the dip:fefige i;
south. - The eature is a llutle anomalous since a shallow1ng of fhe easemenyv

surface eastwards towards.the ahcient'Hargeisalriﬁgejmight be expected.

3. . Test drilling should be cerrie&‘optlat‘fafeereﬁie'locations. The geopqy31cal
surveys should extend over the arees of Cerernreet iend eﬂd preferenee m;gnt e
given to sites on these areas if'other consideratiens“are-ﬁot too disadvantageous.m.’

It vonld seem probanle «hat below the three more . easterly areas, the reglonal aQUlfer

-
[}

unllkely to be encountered at de uhs nmuch less than 1000 feet, and tne economlcs

. of production from such depths shoald be taken 1nuo conslderat1on when potentlal

.-
-

sites are selected.
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General Descrintion. Thls is: lorland area octveen 3500 to 4000 1eet aoove sea level,

-
/ .

vhich'e tends north of the Comoulcha-assab road and below the easte“n escarpment 1n a
“belt aoout 400 Blenly lonv from 1orth to south and £0. km w1de. ne arca was trave ed
norvhvards from the roal to the hlle rlver a. dlstance of about 60 km and east to o

vest for some 15-20 km: The. top of the escarpment is about 7000 feet abOVe sea level k

‘ .
" at Bati and falls to the louer level of the Dlrmatu area in some 20 km lhe vestern

pert of the area occurs in- the e°carpmcnt footnllls .and outcrops of volcanlc rocks -

sre abundant. The eastern part "is much flatter and 3011 covered and grades 1nto ‘

_desert terrain. The 5011 is often gravelly, and bed rock probably volcanlc throughout

e
C A -

is probably not deep. -

Hydrozeolosy Ralnfall is con31dered to be.betveen 300 and 500 mm annually and
':markedly seasonal.. The area is 1ntersected by a number of water coursee ranglng from .
. ainor stream cuts to qulte promlnent valleys 1nc1sed up to 20 metres below the general
plain level and between 100-200 metres across. A* the time of my v131t tvo only,

the Uyavar and the Hlle rlvers had water.whlch uas Ilov1ng qulte strongly at several
hundred lltres/sec. No lateral sprlnps were noted and it seems. llkely that thls flow
_is derived from the hlgh plateaut The valleys' °1des and floors may show roc& out-‘“

TOopsS or fluviatile SOdlmenbg of varlous ages. Ono Cllfl section in the Lyawau
Z'valley showed about 13 feot of gravelly s1lt overlylng 15 feet of flne sxlty materlal_
Rock outcrops in the valley lloors and the coarse gravel 1n the stream bed sugaests
that the present phase is a. degradauion one" and that no" very great thlcknesstof
- strean sedlments can be expected belou thp eY1st1ng valley floors. Nelther are
these fluv1at11e younger formations’ llKelj to have any 31gn1flcant lateral extent

In anlblon to the flow1ng rlvers, two qulte lazge ‘but dry valleys were noted
the Fursa and tne Chawwaha. Both ‘have hand—dug wells sunk in the valley loors.
Oze in the Fursa valley shOfed :.uhlﬁ-saﬁd and gravel layer about one metre ln.
thickness above weathered basalt‘ ' ae vell vas about.7 zetres in total ceptn and
'”#‘water appeared to ve entering'near;tnepottom.through golnts.ln toe basalt Uater -

i.quality,is said to'be'good.‘ﬁseveralfwells:vere'notedfin the Qhawwaha,“allﬂvery.

e
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_shallow, and contalnlnm ratner poor quallty uater.,

Potenhlaltnater bunnlles These 1nclude both groundwateriand surfaceiuater‘
sources and are.as_follows:— : :f‘;azik"::i‘i:.;;vl S ' —
'(A)A'Surface water sources;;f;'
if By abstractlonufrou LAé perennial'riversAor;
ii. From reservoirs above da“s on eltner the perennlal or ephemeral rlvers..;
. Smallvdamslonly uould-oe posslble slnce tne valleys are narrow and not
deeply lncised out sultable dam sltes should no» be dlfrlcul* to flnd

Distribution by retlculatlon vould be ea51er from a reserv01r 31nce rlver

"~ levels would consequently be ralsed

(B) Groundwauer sources:é'_'5; ;“".';?'}A, R oy
e T : . 5

'i. From wells sunk in valley floors. 1?otential supplies~arefprobab1vTnot -
too favourable 31nce strean sedlments are not thought to be very thlck |
A Abelov the vallcy floors. _Knovn vells penetrate rocx at shallow depths. o
:Uells within the bedrock volcanlcs may penetrate permeable horlzons but
little is known of tne sequence in thls area.. The sallne water 1n the :‘
wells in the Chawwaha is- an unfavourable feature 1n this mespect |
-dii,  Wells in watershed areas. Agaln potentlal does not seem hlgh sxnce ralnfall
is low, partlcularly in the nore easterly desert areas and tne permeabllzty
of the volcanic sequsnce may ‘be such as to- preclude w1thdrawals from a
distant supply sources such as the maln flow;ng streams or the wetter

footnlll reglons.

QuraCQIPd;,TOﬁrQMP= of studv, Th1° should 1nclude a ge neral 1nvest1gat10n of the o

surface topocrapny, geology and hjdrOIOgy - streams, sprlngs ‘valley conflguratlons

and Suructure, surface formatlons etc.’ Subsurface 1nvest1gau10ns mlght 1nclude‘
geophys1cal techniques- ‘to determlne strean sedlm.nt distrivution and aepth above
bedrock but nrOuably the main mcthod u1ll be test drilllng. Shallow test drllllng
in tne vallej floors should be carrled out 1n1u1ally and if the results prove

iavourable testing of the 1nterf1uve areas may also be c0n51dered.”' o

~
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Iv. .bHAL lEDA RLGION
éhis is.a dissected hig.land reglon around 11 600 feet above sea level._ Slopesj
in the region are o;ten steen buu tne ‘arsa of partlcular interest whlch is. -some, :
i5 km square is flat-lying and occurs on a mlnor vatcrshed between two subparallel
streams and extcnds eastwards on to a maaor watershed Ralnfall is probably Ain

excess of 700 nm per annum, r‘hc assoclated streams run in- steep—sxded valleys

- 200—300 feet below the 1nter‘luves and floa occu rs uhroughout the year.“ At the

~ tige of my visit, tne flow in one OL tne streams crocsed vas small, probably betﬁeen:“

29—30 ll»rea/sec. Slnce there is a marked dry season tnls flow is presumably a

‘

'-Aibase LlOW probably derlved Irom sprlngs, some ol Uthh were. noted 1n the area. :

One spring close to the HlSSlon statlon whlch borders the area vhere development 1s

'pr0posed is a hlvn level spring 1ssa1ng from JOlnted volcanlc rock. Flow 1s small

but contlnues throughoat the year and 1s probably derlved from a perched aqulfer
developed in the jointed. volcanlc rock overlylng a more massive horlzon. i
The rock types occurring in-the area include lavas‘- basalt, porphyry, fe151te cf

etc., and pyroclastlcs - ash agglomerates tuffshetc The lava flows are JOlnted

but ve51cular1ty is not marked, The surfaces of. 1nd1v1dual flows are no» very

-~broken probably for the same reason.' r‘he asn beds are flne grained and porous but

probably not very permeable. The revlonal dlps appear sub-horlzontal but local dlps'

A

'are.of en of moderate angles- and varlable in’ dlrectlon.'

nhe locatlon of this area on a watershed and- the type of terraln and rock types
dccurring are not 1nd1cat1ve of the ready avallablllty of groundwater supplleo.';'

Locel shallow supplles are oosslble but deep—seated aqulfers of reglonal ex tent

" .are unlikely. A short fleld 1nvest10at10n or a few weeks duraulon is sugnested in

~ order to lo ate and measure flovs of sprlngs and streams evaluate oaseflows, ,‘; .

rain 1$211/run ofF relatlons, surface terraln and 1nl11trat10n characterastlcs. The
availability and develooment COSbS o;_surface water supplles should be con31dered.

if these costs are nlgh, test drllllng for alternatxve groundwater supplles may be lj

: PT°P°°Gd if a favourable sxte occurs._'. " ;:f:"‘: 4‘€




' {/1 y R v.coNCLi;SIOI\:s';“" "  S
The development of adequgoe w;ter';gpﬁlics-in.ali these tﬁiee areae>p?eséqts

probleue. "In ihe Jijiga region, ﬁerficuiarly:thatferea'to the.east of:fheicerer.f‘
river, groudea»er is tno only posolble res ouroo but aupplles are lliely £ - occuf' |
at fairly considerable depths. In.the Dlramatu reglon booh ourface and groanawater
supplies should be conoldered but the- genoral geology does nou seen very favourable
for the latter. The pos 1b111 Ly snould ‘not, however be dlSCOhnteQ w1thout aaoquate
investigatlon.» In uhe Hehal ueda area, developmcnt of surface water suppllcs seems
ya_more logical approach. | ET'. ar v;b
Additional work'is reconne nded ln each area; It is dlelcult to- pred1c~ tiﬁe

roqulrements but several months of fleld uork may be requlred for the 1n1u1a1

'

investigations. This could 1ncludo some superV131on of test hole drllllng 1f sultable

equipment is‘aVallable. buggegted s»afx requlrements are for a hyarogeologlst
experienced in geophysical techn quos, and pqsgxbly suppor*ed by an- experlmental
oz:icer. Addltlonal ass1stance 1nclud1ng some support staff could I unders»and

i

be provxded by the Ge010g1cal Survey of Ethlopla.? -'i

.l‘.




EL "
ndacnawn On the road betvieen Mehél‘ﬁeda‘dnd>?hé nctlon with the’ maln

'
.

road to Addis Ababa were noticed a serlus of OUDCTOPQ OI a flne—g“alned

white rock which has provbd to oe haollnlue.- b utcrops are ceveral

Lcct thick in the road cutulngb and would appcar to be lauerally

exten31ve. A report- by tbe Llneral Reaources D1v1s10n of the InSultute

of Geological 301enceo will be cnclooed or senu separately at a later

-date. The occurrence may nerlt fur»her 1nve igaulon{'




Filguro 1. The Jijiga Region - sketch map
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Towns -"or villages.
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Handedug woll

-"9~D‘<¥-r ativo borehole

B6roholo abandonod as dry (totai’ dopth in brackots)

Approxiﬁma(e ground alevation in foet abovo~ sea lovol
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