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ABSTRACGCT

The Imperial College Lithiopia of 1967 had two main
objectives:

(a) A study of the Airways system.

(b) The mopping of the Geology of an area
on the edge of the Rift Valley.

This Report consists, primarily, of the summaries of
the results of these two studies.




I NT R OO TN

The Report is designed to fall someway between the usual Provisional
and Final reports produced by Imperial College Lxpeditions. It was thought
necessary os the former provides very little information and the latter is
becoming prohibitively expensive to produce. Anyone who wishes to have
move detailed information on either the Geological Mapping or the Aviation
Survey should contact either John Harris or Christopher Satchwell
respectively.

It will be found that this Report is divided into three sections, each
of which is self-contained and should be left to speak for themselves.
Between them they give a fairly complete picture of the whole Expedition.
Two sections deal specifically with the studies carried out during our stay
in Ethiopia, whilst the third consists of the personnal comments and
impressions of one of the members of the Geological Mapping Group.




EXPLDITION MLMBERS

All the usual personnel problems were encountered so it is, perhaps,
best just to say thot the following were present on the Expedition:

Satchwell
I'rench
Horris
Marples
St.John

The Lxpedition divided, by virtue of the two studies carried out, into
two groups. C. Satchwell and C. French, with the particular assistance of
Levin Djerahan, covered the Aviation Survey whilst the remnining three
worked on the Mapping Project.

The personnel are conventionally introduced individually.

C.d. Satchwell

Chris was regponsible for the original planning on the lixpedition
and took upon himself the task of leadership and much of the work connected
with any such activity. At the time of planning he was a third year
Aeronautical Engineer. He has since gradunted and is now working for
Hawker Siddley Aviation.

. Frenc

Chris, also a third yecr Aeronautical Lngineer, was the latest member
to join the group. He has also now graduated but has chosen to remain at
Imperial College as a Post Graduate in Operations Research and dManagement
Studies.

It was Chris who finally enabled the expediton to leave Lngland, as
he managed to sort out our trovel arrangements after the upheaval caused by
the closure of the Suez Canal.

d» Harris

John, our tireless geologist, to whom any credit for the Geological
Project must go. He is now in his third year, studying geology, and the
report of the geological group will be put forward as his final year project.

I, Marples

Tom, the other second year undergraduate, is currently in third year
Metallurgy. He was to be the'lxpedition Land Rover Expert' but deprived
of his Land Rover he joined the Geological Group and has recorded his
impressions as a displaced person.




C, St.John

Recruited,during the glamerous doys of planning, for surveying and
climbing Chris, like Tom, turned his hand to Geology. A third year
Mining Engineer at the time, he has since graduated but remains at Imperial
College as a Post Graduate doing research into Rock Mechanics.
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Genoral

Southera Hegion sorviees theive bocouse of noor surface
conmmications and the nabural vsuith ol the countrysile.
dhen ncw woads are completed frow Adasa to Gobu and from Goba
to Ghinner, mech of the oesseat Lraffic will vanish, but it is
aore Sauss likely uvhat new alrstrips, locatbued acar isolabed Lowns
will conbuinve Lo support an airline sgervice. ‘he prescat internal




sioas in whe areq bavs oyo elfeeus on Ghe airliane,
20 provide wore traltic, doua Jaspenfer and ired
et officials and eivles ace Jlowm bo Aray po
gecond, is vo inhioiv econordic davelovmeni of
wie traddic waich would have necn generabsd '
anen the milivary co wisharaw, the uirlias should
slle withdrawal bas been coiplebed, whea e slack period shouldd
until uihe rezioua devclops.
ihe oaly all-uecather road in the regioa connecis shasheaene
with adaba, thereafter a seasonal road csists as Jur as Gova, and
a (rall, which firequently vanishies 1100 zcru;, soes on Lo Ghinner
A)l other roads iaried on meps orc cither & Zguioa, or clse opsn
serun whica sowx. venleles can drive over, ieyond wdava, the
only wenicles scen are either /. vhesl urive iLrucks or landrovers.
A neyv roud I bulng consurucveu, #hich will conneet Adaba Goba

«ue services in whe 2oslon casrente only betiroen Gova, Adabe

and Addis ababa. Survicsg to Goba are sogtricted
seaton; «wl ars thi,d unnlea: wu,, as Lac bus

cover uwhd g2 ko sebucen Gou. zad ada It cales
to reach aidis Ababa and the coss off

or & sterliars.

airline opevativas a the reiioa, aormall - worlk Ly doing e
shustle service from Goba to the outlyiug towns ol Gainner,
nagslo and Jodolla.

douic
Adidig apcba = Adaba ~ Goba

tost ol the traidfic on this rouve poes to Gobha. sone
passcingers who cannon arford the airect airlfare toke the bus on
the sll-weather road az fur as adaoa and thea fly the o2 ka. %o
Goba. 'his is done wore in the rain; season lien the dry, and
as many as 110 passengors travel frou sdaba Lo Goba ia the wettest
monbile Howmal traliic vetween Adabs and Coba is aboub 50
ssengers/ onth.

Trai'fic betweea addis and Coow is around $0 nassengers and
4y 5Uv wilos ol CLreight/-onth. 3 yr whe threo rainy noanths of
July, stugust ane Lepbaver 1335 passeassrs/ icath are norally
carrieu. In July and Septender, freicht figures src normally
S,juu ;"Los,:gnoh, Fistlag vo 12,000 kilos/vwoath in dAugust. on
the roturn journey, Jossenzer ¢1fu_eu are Lhe sane, but Lreisht
Tigures are down Lo only one £ilth ol the soutih houvnd.

dhen e new road frow Ausba ig cowpletc., wuch of this
tratfic wvill bz loug, althousa Coba's positioa as provineial
cayital of cale Vrovince, -arkes Loua for the surroundiag district,
and “aadqudrter- of the il azalnst uile shift bhas assured a
1gonable fubure for ibs Airline services. Il Jobels vere
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limited, averaszing 4 Je.3sengers/nonti,

business.izn o ybudents, Freishe orafiic shows no sifa of any
seasonal Jluectuation and averagss 450 kilos/wonth. Jdcdiecal
supplies and obher delicabe objeclLs izl up vhe greates narv of

the outgoinz freizhi., “raciic on Lae oubward aireraft to lasslo
averages o passengers aud 250 kilos of freizht /month.

asslo has no roads leadin: it or {rom iiL, and the
future of the airline secvice ig anteea Lxpansion possik

SL0=-

ilicies are pood ac the town recently aquired en wimyy parrisou,
and natural cconoiic rowth has Leon relatively unhiacered uy

suifias. Prardic shows signs of a grodual exoansion pProvided
Lthat shilta aevivity in the as toes not increase.
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Geaneral

ied bea rozicnel servicus arc liaded with international
flights to Jjiboute, iden and Yaiz, La the schedules shown
above, oot of Lhese airerafi cull at soue lJoreisn destination
before or alter Uinelir inbcrazl stons.

Prospcets for Trallic opansion arc :ood, ag the war in the
femen now secis likely to ead, ana thue Iuperiul tthionian Governe
ment is putiing woacy into the nort ol issab. A new, zad Letier
international airport s Hlumned for Agsch, which misht ve iacluded
in the nexi five year olaa. 4lso & new road vo Assub is nlunned
which, when coupleted, should nake Lihiooia indenendent of the nort
of Djibouti in :frencn voualiland,

doads in thc region are zood by Lthiopian steaderds, and even
the dry weather trail between assaband lagsawa is passable for uost
of the year, altoough it vanishes into ooen scruu in slaces.
Detween .assawa and asuara bhere is both a road and 2 railwey. The
distaace is 115 in, and the train takes about 4 hours to steaw up
the hill to asmara. The bus takes evea longsr. ..2ssawa handles
all the inports and cxooris of the northecrn region, aad ab presenc
it is probavly the largest port in the umpire. It is also an
atoractive holiday resort and atsracis uwan, tourists irow all over
the vorld.

further soubh, road liaks between sssab and Addis arc woderately
good, and the new road wetween awash and :dile will allow uesvier

traffic and cub down the journey time.

Ihe 'runco=.tnlopiun railuzy conuects Dire Java and addis Abzba,
as well as an cxeellent all-ueathor road. ‘pe train vakes 12 hours
to vo the 452 km. to Lddis Abava, and the 1lst class fare is a litile
less than the air fare. The second cluss fare is -; the lst class

and the 3rd class is about yth of the lst class.

Daily buses connect sAgnab and iddis and Dire Jawa and Addis,
chargziog 1/5th of the airfares.,

Are Jawa is a railway town, ddway cloar the Fraaco-ithionian
roilvay. it bas a large suropean mooulaivion as ell as an airlorce
base zad « palace., Air traific belween there and addis Ababa could
be expanued ir piuaieiks like cut orice weekly return cvickets were
introduced,

4ddis Apabe = Uire Davwa - Assab
his route ig normally operated with UC.G3': »1d DC.3's.
Aireralt nosmally conbinue Lo Jjibouti oftor Assub, so low passenger
figures on the assab ley arc not necessarily an indication of an un=-
profituble route, The vaily Tlizht o vire Jawa carry about 18
passengers, and if the cireraft is Tlying on o Jjibouti, perhaps
another 1lu. ‘‘he Jire Jaws passengzers are a aixed bunch of business

- .




Coveranent Oillelals and jeodle vravelliag for soelsl reisons,
The ratio is about 4 2 1 s 5 vespeetively. 1 chcap retura
tickels wure oflered on ccriain {lizhits passenier tralfic froan
the railuay =ight go oy air, and the rubio could bt 4 ¢ 1 = 9,

Freight trallic between Addis wnd vire Jawa cverages 11,00
kilos/onth, which sceirs citiretely good an the airline suifors buiff
competision frou che reilway.

Two flighbn/ueek o frow Adcis to assab, and 3 flight s/vieel:
do the resurn journcy. ioth iatsraacional _aﬂ interal nasgcagers
diseanarik at Assuab. ianterncl ja senzers from .ddis :verage 37/.onth
and freisht froa Audis runs av a rate of 650 kilos/onth. un Ghe
return {1i-bts to - widis, an averuze of 55 asscagers/centh and
1,300 kilos of f:e hb/nOﬂuh, travel by "2 DC.6B's and 1 0C.3. “he
freizht consists wainly of .Jish.

U

Traific bebueen Jire Jawa and sAssab averazcs 1< passengers
and 3,000 = 4,0uU kilos of Ireizhi/moath and on the rcliurn flights
to Jife Jawa, 16 passenzers anc 800 kilos ol Lreight/uonth.

The fviure for this s.rvice looks extremely good. raffiec
rosc by over 20, last year and shows siga of maintaining this
expansive treacd. this is significant, because it is the route
which has the ficreest cowpetition f{rou ~iround transport,snd the
airline seens to be wianing.

Routes~ Assab = Aguara

An cverage of 1U7 passensers vaa 1,366 kilos of freizht
travel every monch L{rom Augao GO 4Asaurd, Lfhe service is operated
by 1 weelkly 2C,60 and 1 weely 0.3 on the outward journey and 1
weekly UC.3 on the homeward jourucy Lo assab. 98 passeagers/onth
travel froa dsmara to assab, with an averagze of 8,947 Wilos od
freight/month, ‘These arc carricd by 2 weekly JG.3's ond 1 weekly
DC.63.

TMuture Hrospects sesen Jfl“du, 1966 traific was 10,5 up on _,u5,
and vith governmacat money aad Jugsian cid both poing into Assazv, the
airline cannot fail to exnand its cusiness. An increasc at least
of lu;V}ear on Linis roule wy be cxpected.

_-a. YSaVE = asiara

Little traffic goes Lo .assawa, 4ll of ic coues from isuara
and uvergges 92 passengers wand 218 kilos of freishi/uonth. The
retura traliic averages 98 passengers «ad 43 kilos of freight/woath.
2 weekly JC.3's go in both directions.

Passengers are nearly wlways tourists, and the freicht is
generally mail,




uhis routs shoulc exjand, as wwore winlopians becous
¢ helidays on the coast. Competition fro.a ground
“ierce, but the train takes too long, and the ous
Tigic be - aqolesbed by bandibs as well as boviag to snend
journcy. Ya chis oyoe of route, with this
of trafiic, an expansion rate of 10 - 15. aight be expecied.
This mizab be slightly less i1 ull the vundits were cleared from
siritrea. “he justification for tbis fizure comes frout the asswi-
ption tuat bhe world air traific expaasion rate of 10 - 15, applies
to the tourist btrallic on this rouce.

Addis fowvon, Usbre arcos Duber buee, Jobre iabor, Deusie,
Lalibeclla, wakele, Axun, Asmar.

Services

International jet flights vo asnara
; o 4]

7 flights/ueek addis Asao

.

6 i L Asmara Addis sababa

Continucd/
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General

LD“' i the Horth bound traffic zoes to aAsmora, Ly wal's

jei Llizhts The rest o0 by 9C.3 or CA7 Lo the small stations
en -TOU.L;:. -

Good rocdsa, and asxndunt bus services cxist sotueer
staitions unwrouuc, vich the exccotlon of lwta ond Lul&ULquo
new road is oeins: comstructed to Lalibella, but this is unlikely
to affeet airlinc passoager trallic, as 10st Jassenzers &re
tourists without 'wotor curs., roipht btroific will be ffected,
Owersitions to lLa.ibella ceavre during whe roiny uomth" of July,
August anc oepteaver, oty is supalied enbirely by air during
the roiny season due Go the auvsence ol cny all-wen Lh;r road to the
town. ‘Iherc is no nrosnects ol any new road being built Yo lota,

]

and so ivs Adrlins service sccus o have a sound ;u,uve.

The Lconoiiics of the towns arc vuaried, as are the oass ungers.
Axum, Lalibells und Gondur ore all “'ourist Towns, Dahar Jar exists
very profitauly Irom the [ishia; incusiry from Lale Yana, w«nd a
Lharki Linen Jactory. 4 onaocr factory and a aew Airport cre both
planned for the town withia the nest Jive years., The towm has a
dussian built PYolytechnic, which attracus students from w1l oarts
of the wmopire, anu visitiug lecburers irom all over the world.
Jebra Harcos and Deura Tavor arc both small towns, and a new road
will sooa liak Jebra Vcoor with Gondar and Bahar Dar, whienu will
reduce wirline trafiic vo virtually nothing. satele anu Jessie
are noth orovincial cupitols to Vigre “rovince and vhoa Province
respecioively. litile trafiic is generated by either ol these
cities, alibough some passenzer wad Ifreight trafiic exists ab
present uebuween Deossie and Lalibella. There is soume progpeet of
an increcse in Yraffic froa :akele, as the towa has just aguired
scveral small factories uand a lorre movor renair workshovn. — Lowever
iogt of the City's inhebitonts are so ooor that they ceannot even

afford to travel Ly bus.

the ‘orthern region is uore developed vhan the Jesiern and
soubhern, althouzh its land is lesg fertile., An examination of
passenger trends ia tids resgion is very instructive, because it
zives ca indication of the likely traifie in the Southera aad
Wesbern regions whea they orogress to thelr ancich stege of develop-
ment. It elso illustrates the drawabic Tall in bobth vassenzer and
Treight tralfic beiwsen 2 joor Lowas, wien Ghey uwee conaccted by
road.

Lus fures may be us“u.Li to be 1/5th of the uir fares, and
daily ouses connect all large citics, uu”bquhS are based on the
assuupbion tbat it lLokes 3 days frouw Addis to Asiwra,




- UJegbra ..arcos =
Addis abana 0bta
- bahar Jar

4irline ousscager travel on the JYorthera route is normally
confined to Ghe large towns of acdls, Condar, Dahir Jur and
Asvara. un iLhe route showa shove, Jeora Marcos und Babar Dor
sugnly the sull town ol -ota, cuad the 2irline receives the benelit
ol passengers betwcen Addis and debra arcos.

Addis - Devra .arcos ( Averare:- 16 sausenzurs 650 kilos of freight/ onth
( Hozdd muaz- 25 o 1,687 * ¥ % 451 *

Jebra .arcos = addis ( averrge:- 1) i 220
( leaximums:- 23 i Ou

Growth race oa tiais route should be 5, yearly.

Debra tlarcos - vota ( Average:- 45 passenver

caxdlaum: - 63 o,

768 kilos of freisht/month
:.,,JJU 1] i il in l 1]

Hota = Deora barcos ( average:- 50

: 45
( dcdmuns—= 65 150

Growth on this route will siay around 1U,: snauslly, uvati

o/

gets an all-weather road to comneet i. with ‘he outsids

Bahar Jar - ..ota Averases- 24 passengers 1,657 kilos of i

C}

daxinuns - 28 ; 5,028

vota - ahar Jer Avera;es= 2J ' 153
veadlimuns - 26 : 500

Growtn on this route is being cided by urieaisation ubt Bahar Dor
and will be further assisbed Ly the aew airport which is plunncd
for luahur Jdar. 4 205 annuel inerease in wrafiie ey be econildently
anticipated for the next three yosrs at least, sroviding no new

road to :ioto is built.

Addis - baher Dax (Averages—= 1. 4 nussenszors 1,731 kilos oi frei

{ / 7onth
{lastdioume - 134 : R 4255 in W

Bahar Jar - Addis {Avufﬂge:ﬂ 11a - 265
(Hadmas - 106 ‘ 5 v I April Y66

Passenger tralfic on this rouve zrew sy over 4Us in 1966 aad usy be
expected vo uwintain an averags srowth of at lecsi 3u,. aanually
while Ladis ababa and Labar Jar cre devcloping so fast. doad
developments cannot affecet trufiic, end the new osa.or will and




Addis

tota,

Debra

Bahar

£

aiTvort develoosneats we L.anar Jur suonla soimulate trafiic sven

R S
turcher,

Ababa - . oba - 40 sjagsongers and 1 ton of frei hi/year

~ Addis ababa 40 passengers

Growth on Ghips roube should stay v the currsat rave of zboutb
154 /annum.

riarcos - owhar ilur ou nansengers 2WW kilos of freisht/year
Dar - DJebra rlarcos 60 nassengers /yea,r

Growth way be anticipated at 13 fycar.

doute

- Gondar -
aAddis dbaba Jebra ‘laoor

- Jahar Dar =

Gondar - Yeoira fz2lor {nvcraje:— 29 passengers and 11 kilos of freight

Jebra

vapar

Dedra

{ /ronth
(caxdimuns- 72 nasscngors and 140 kilos of freight
in July '56

Tabor - Gondar (dveras 23 ' ; 2 ' of freiszht
( /month

(Liaxcs - 4 A (5 ¢ T of freipght

in susust 166

c
oad

Passen;crs on this route are weinly businessnen, and exoansion

nrosoects ars Hoor as a new ull-weabnor } will soon connecth
Debra Tapor with Bavar dar and Gondar, seasonal fluctuctions
in vraffic are causcd by the rains in July, sugust and Septeuber
when tne town is sluwost cubt off'.  Growbu will be low, probubly
less then 10syearly.

Dar-lebra Tabor(Averages- 19 passengors 40 kilos of freishi/month

(asdmuns - 40 3 i E g o

Hu in August'66

Tabor-Bahar vsr{aver: 5 : 5 M + freight/aonth

(L auas - 46 it 136, @ 4 in October 155
Jusinessmen constitute the bulk of the »nayload oa this route.
kLxpansion nrospects are poor, on account of the new road which
will shortly connect the two towms,




Addis - Gondar Avsry € o raussenters <,50 . kilos of irei-hb/uonth
3,159 in October'Go

Gondar - Addis (Avera e ' 563 nis /ionth
(lecdmuns= 1 4 in Anril Y65

Passengers on this route are mainly vourists, with sone Lusinessacn
and a few zovernuwent ofifieiols, siasisilon cb.-.h-zc\-" good, and
should be wround 15. yearly. Gonuar already has z¢ road com-—
munications to the Louth, aad trelific should Lo meff\,cu.d Bis ,_u.xy
new roads There is soue hooe that the cioznsion rate will exe

15; ,/anau.u as the poteaiial expansioa rute of the foreign i,ou.m.u't
indusiry is <t leacst 30x/canui.

Baher Jar - Gonaar (Avu.nu.ge:— 45 dassenzers 18/ kilos of freisut/onbb
(thodrmaas - 57 S % (2.5 W W 3a oeptl.tGh

Gondar - Babwer Jur UzV ‘gr= 21 i 74 ; frei; hi/ sonth
{icd MLAS - 3¢ & H in April

‘ourists, businesswen, and o Jou Jovernient ofifieiuls swke up the

bullk of tho passeazer list, Urbanisavion 16 cubar Jder 19 Jro-

gressing fast, so traifie cpancion will be sided by this cs well
prowhia in Gourist trade oad owous nivional srcducte Growbh

2

_ poi R . 4 - TR : T, & - - mL R - 177
veuween 1705 and 1700 was <lwwst OUp. {pis expnans roate will
provanly be wdnbeined Tor the aedt 3 yecrs o )

. oy = R ik ik o
NS 0L 1Ye Juu/_; =

Asmarsg - addis (Avercycs= O4) passengers 17,379 idlos of freizht
' /monuh
{Fazciauas-- 998 ; 25,540 & ' freicht

] 'J" | F

il PJec, "o

Addis - Asmaca (Avercpes= 94 oussengers 12,307 dlos of freigzht
( / with

(i lmrg-1,023 : Yopt53 % cizght

in seota 166

Traffic beoween aduis and sspera: is carried aostly Ly -wl's jets,

all of which have citiuer come Lrou or arc goins to foreirn ilaces.
Freigot is normally a mixture of wnufaciurel soods, {ro: rold rinss
to toobuorusies. ialaly ousinessmen fly this route, oub sone wourists
and joverauent oflieisls arc norwally on the vassenser licte  wx—
nansion nossibiiities are ezccilsnd, Traliice increased uy 20% in
1966, and sheuld do bhe suac asuin for ~any years Lo cone, for two
VeIy £00G TelSoils. oG aodis end Asmara ere wriaalsing cuiekly,

and most of the country's develouent ¢ffort seens to be in builiing
industries in thesc cities.




o

(Avoragces— 10 passengers 137 kilos of freisht/sonth
(esdinuias- 22 i 530 B @ W in July 'S4

AXUl = AQGLS \Averages= § passengers © idlos of Cfreichit/moath
(clodaumse— 13 4 10 %, "B in Bent,voh

Passengers are aluost b.luh.;,fs Gourists and the freizbl is geansral Ly
mazil and odduents. Growil rate should be iu the cerion of 15 year
but could be iacrcased il vhe country's vourist inductry was develooed
to its full ootential,

Routg

=

- Addis Avecragos- 47 sassengers “ilos of freisht/wonth
\1.&:12';.1‘..31'_.1.— 16 il " " in Aoril'66

- Lalibella{Avera es- 41 sassenrers 41 ilos of freishi/tonth
(ladouas- 53 " 366 R e T T

Overations to Lalivella ure sbonded during the wrainy woaths of July,
August wad Seotenbor. Pusuengers are lways courists, who noriually

go by acroplane, in prefereace o the scusonwl road which coaneets

the town with Jeldija. A aew road will shortly replice the resent
seasonual road, vuc Uhis should not have aueh effect on existing tralifie,
other than slowing dowa the srowth rate. ‘he justilieution For this
lies ia the aruacns that tourist nasscarers do nos have ears wvailalle
and will con"r.inue %o o Ly aeroslune, Yraffic increused by $0p in
1966 cad will srob: u)l\f rise By over 100 this year.

3.9. doute

Asmera - Gondar (Averages- 38 passenzers 919 kilos of Lreisht/mouth
(“ezcioums =" 70 " I, 156 * " % in Jun.'66

Gondar - Asmara (Averages- 31 oassenzers 121 kilos of {reisht/ sonth
(-LL.J.llu.l.lz— 7) “ 133 5 i’ L u(..LJu. '::6

Traflfie is mainly gencrated by business, Government cnd tourist
reasons in the ; ;i.io of 33 1% /% respectively. Growth rate should
be woout 15-2u, y_;rw.r, although this rowbh was not rezlised in 1966.

3.10 Route

Asmara - Lalibella(Aver ges- 16 susscngers 5 kilos of freight/month
(lind e~ 36 a " W M 4in Jan.'66




Lalibella= Asmara (Average:- 20 passengers 12 kilos of freight/month
(Mazdmuiaz = 44 " t in Feb., '66

Passengers are aormally tourists, and the growlh rate should be
betwecen 50 - 80;5/370&1‘. Hew road improveuents around Lalibella
should have less effect on this traffic than on traffic from Addis
Ababa. When the Tourist iandustry has developcd to ncar its full
potential, the ;rowth rate should lowel to a stoady 1O0%/year.

3.11 Route

Asmara - Axum (Averagzes= 26 onassengers 202 kilos of freizht/month
(1.;-]~n' auns - 55 i 123 1" it i 1]

Axun - Asmara (Averages~ 47 passcngers no freigsht/month
(Maximmnz - 79 " in 1 month

Traffic on this route grew Ly over 40, in 1966. liost passengers

are tourists anc the maummobh increase reflects the growing popularity
of &thiopia to foreign visitors. ‘This high growth rate should con-
tinue until the country's tourist appeal hus been more fully exploited
when a steady growth of 10 might be antieinated.

3.12 Route

Gondar - Lalibella(Aversges— 63 passcngers 565 kilos of freijht/month
(Maximuns- 381 " 3,002 # " ®ip idarch '66

Lalibella - Gondar(Averages~l112 passengers/year (no freight)
Traffic is mainly coniined %o tourists, sveing the country in the
shortest possible tiue. Growbth rate in 1966 was over 10Us, and
the ususl arjunents about unexploited tourist potential apoly to
this traffiecs 4 high growth rate might be antieipated until a
tourist saturabion ooint is roi.ched, when & steudy annual increase
of 10% anay be expected.

3.13 Route

Lalibella - Astum (Average:— 43 passongcrs/ month (no freight)
(Maxinums- 51 " in Pebruary, 1966

Axum - Lalibella (Averages- 6 passengers/sonth

Tourists are the only users of this service, and in 1966 their
traffic incrcased on this route by more than 200%. This rate
of growth should be maintuined ror several years to come until
the tourist industry stops expanding.




5.14 Route
Addis - llakele 90 passengers/year

Growth rate 54

3.15 Route
Asmara - Dessie 10 passengers/year

Growth ratc 104

3.16 Route
Axun - Bahar Jar 18 passengers/year

Growth rate 15

3.17 loute
Axun - Gondar 90 sassengers/ycar

Annual growth 60% until forecign tourist influx stovs.

3.18 Route

Bahar Dar - Asmara 70 passengers 582 kilos of freight/year

Growth: 15/ annually, despite disappointing figures in 1966.

3.19 Route
Bahar Dar - Lalibella 75 passengers/year

Growths 90j/year until foreign tourist influx stops.

3.20 Route
Dessie = Addis 4/, passengers/year

Growth: 8%/year

Dessie = Lalibella 80 pcusengers/year

Growths 54/year




3.22 ﬂgu‘he
liakele - Asmara 66 passengers/year

Growth: 5j/year

3423 Houte

liakele = Dessie 5 passengers/year

Growth: 8/year (to the nearest passenger)

Western Region

bol. Airfieldss- Addis Ababa, losana, Soddu, Arba :finch, Jimm, Wueca,
Bulehi, Baco, Buno Bedelle, ilekemnt, Uejjo, Gors,
Gambella, Dembidollo, iiendi, Beica, Asosa, Tippi,
vidzan Teferi and inji.

Conbinued/
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4.3. General

The destern region has very fertile soil, which will grow
almost any crop, and is Lthiopia's principal unexploited asset.
Few roads exist in the region, and those that do just connect the
provincial capitals with addis Ababa. Jew roads are boing cone-
structed at present between Teopi, idzan Teferi and Jimma, Agaro
and Buno Bedclle and Uekenpt and Ghimbi, When these roads are
completed, the lucrative freight truffic betwuen .dzan Yeferi,
Tippi and Jimma, will be lost. o new road wo Gore has yet been
planned, nor to any of the Lowns beyond.

Pew shiftas roau the region, although there arc reports of
Slave treding on the Sudan Border.

Climatically, the region is similar to the Southera and
Northern rczions, in that it suffers heavy rains during the
months of July, August and Septeuwber. Jiumaa is the bizgest city
in the rezion, and the airline opcrates a scries of shubtle services
from there. Traffic between Jimma and sddis is encouraged by o low
fare. the reason for this appvars to be tied up with the faet that
services beyond Jiuma are generally profitable, and Alreraft radia-
ting from Addis have to zo to Jiuma anyw.y , so they might as well
carry & full payload at a cheap fare, instead of a quarter payload
at normal fare.

On the Hdorth Western route, tralfic is less, but therc arc
signs that the route will wature into a orofitable indusiry before
long.

On the South Western route to Arbu dnteh, Dulehi and Daco,
wost of the rovenue comes fron supplying the towns of Julehi and
Baco, which at onrcsent do not have all=weather roads connecting
them with the outside. TWo all-weather roucd to thesc two towns
has yet been planned,

Jaily bus services connect addis Ababa with lckempt and Jiwmaa.

The cost is about 3 of the airfare. o other bus services exist
in the Western region.

4oe Route

Addis - Arba iinteh (Averagcs- 16 passcagers 708 kilos of freight/month
(laxdiaumz - 25 i 378 @ " 3n July ‘66

Arba idnteh - Addis (Averages- 16 | 200 ® » /month
(liaximums = 25 in 1 month

Growth on this route is encouruged by governucnt investment in the
new town of Arba idantch. An annual inercase of over 15% may be
anticipated despitce the existence of an all-weather road to Soddu.
Growth in 1966 was inhibited by road improvements, but the long toru
outlook is excellent.




Le5. Route

Addis - Baco (Averages- 17 oasscagers 1,091 kilos of freight
/ionth

(Moximums= 32 e 2: 3% " " freight

in Hov. '66

Baco - Addis (Averages= 25 ' 110 *© " freight
( /month

(Maximums- 37 : 5 9 " freight

in lareh'66

Baco does not possess an all-weather road to the outside, and
the function of the air scrvice is to supply the town with the essen-
tials of moderan living., Growth may be anticipated as being below
1055, being dependent largely on the inercase in gross national product.

4.6. Route

Addis - Bulchi (Average:= 19 passengers 768 kilos of freight
/month

(Maximuns- 33 " 430 " frecight
in SBJ_)"&. '66

Bulechi -~ Addis (Averages— 19 122 W freight
( /month
(Haximms - 28 : 121 ¥ freight

/in June'66

Bulehi is in a similar position to Baeo, both with regard to
road communications and sconoiy. Growbth ratc agein will be below
100 and dependent on inerease in the Gross Hational Product.

4.7. Route

Addis - Buno Bedelle (Averages- 36 passengoers 930 kilos of freight
/month

({aximums- 62 . 557 " " freight

in oy '66

Buno Bedelle - Addis (Averages- 39 152 * * froight
( /month

(Maximums- 83 23 » " freight
in Sept.'66

Traffic to Buno Bedelle will deelinc when the new road i'rom
Jimmo is completed. At least a 45~ drop may be confidently anti-
cipated followed by a small annuzl inercase as the new road brings
more weulth to the area.




4L.8. Rout

Addis - Dembidollo (Averages- 90 passengers 2,243 kilos of freight
/month

(Voximums- 126 © 2,138 “ # froight

in June'66

Dembidollo - Addis (Averages- 89 384, " " freight
( /month
(Maxi auns =142 192 " "

o road developiments which might affect Dembidollo have been
planned, and so a fairly steady devclopment, following the growth
pattern of the distriet may be antieipateds The cconomie develop=
ment of Dembidollo will orobably be faster than of the country as a
whole, because of the uncxploited agricultural riches of the surround-
ing land. For this rcason, a jrowth ratc of around 10j% annually is
antieipated.

4.9, Route

Addis - Gambella (Averages- 25 passengers 1,021 kilos of freight
/Juonth

(Mecdmuns - 32 " 2,265 " W% Praight

in Jov.'66

Gambclla - Addis (Average:= 20 280 # freight
( /month

(loximumz = 36 : 1,271 " freight

in Jee.'56

A growth rat. of around 7, & year aoy be antieipated, unlcss
morc steps arc taken by the L.T.0, to encourage tourists to hunt
crocodiles there. The only other possibility of change in growth
rate, would be an ¢nd to thc eivil war in the Souther Sudan, and
the resumption of the stoumer scrviec along the river Baro.

Addis - Gorc (Averages— 178 passengcrs 6,981 kilos of freight
( /month

(ioxtimums - 203 " 7,869 ® % freight

in May '66

Gorc is an attractive City in Westera Lthiopia, and t'e eapitul
of the surrounding provinec. The agricultural wealth of the area
is now beginning to be uxploited, and this should cncourzge an
airline traffic growth of 12% annually, If tho tourist apnpcal of
the town werc expoited, this growth could rise to over 205 annually.




411 Houte

Addis - Hosana (Averages- 63 passengers 2,242 kilos of freight
/month

(vioximums - 82 7 3,668 " " freight
in Sept.'66

Hosana = Addis (Averages- 64 352 4 freight
( /month

(Meximuns - 78 433 . " freight

in July'é6

An anmual growth of perhaps 5% mey be assumed, uatil new all-
weather roads connect the town with Addis Aboba and Holamo Soddu.
These roads are already under construction, and when completed thoy
will takc almwost =1l the freight tralfie und perhaps 500 of the
passenger traffie. If the airlinc serviec is maintainced, i1t can
cxocet to grow annually by something less than 10%. There is
however a fuint hope that the considerable tourist appeal of losana
will maintain o growth of morc than 1U, cnnunlly, but if this is to
be the case the L.7.0. will have Yo be more acbive in publieising it.

4.12 Routc

Addis - Jimma (Averagoes~ 337 passengers 17,159 kilos of freight
( /month

(losrdioums - 303 " 41,76 " ® froight

in July '66

Jimma - Addis (Averages - 402 3,378 " freight
( /monih

(tlaxdmums - 498 24375 " freight

in July '66

Truffic on this route is booming at present, particularly freiuht
traffic. lowever, when cerlain western routes become unproiitable
duc to road improvoucnts, the airline way be forecd to revise its farc
structurc, and the growth muy be stunted. For the forsccable future,
a growth in payload of 20, annually is likely. liost of this growth
will probably occur in the freight traffie, as agricultural und manu-
facturing industrics develop,and businessmen beeome more air-minded.

4.13 Route

hsosu - Bicea (_Avc—r::.ge:- 29 passengers 376 kilos of freight/month
(vioxcl mums = 44 L g i " in Junc'66

Bicea - Asosa (Averages= 43 “ ; L /month
{(vaxdmumz~ 35 Y “ W in Hov.'66

Growths~ 5, per annun




414 Loute

Baeo - Arba ifinteh

Arba Fintch = Baco

(Averages— 21 nassongurs 63

(lavimme- 30

(Averages=.21
(Moximuns= 30

Growths= 5,5 annually

4s15 Route

Baeo = Bulchi

Bulehi - Baco

(Averegcs -
(oscd ums =

(Averages=-

i
4]

T4

ek

(izdouns=- &6

Growthz= 54 annually

4.16 Routc

75

300
1,000

zilos of freizht/month

i 71
i E47
w1379

UJulchi = Arba idnteh (Averaresz- 27 nassenzors 67
- - b=

(vinximams = 46

Arba idntch - Bulehi (Averages-— 27

(Moaxdmums - 44

Growths- 5,5 annually

4,17 Joute

*. i ¢

Beica - D;zmbiclollo

Dembidollo - Beicea

(Avorcge:- 73
(Maxdimanz -111

(Averages- 72
( biaxtd imauas =106

Growths- 5p annually

418 Routc

Buno Bedellc - Gorc

Gorc = Buno Bedelle

(Avorages- 60
{(Hsdmang - 84

61
93

(Averagos -
': v mums -

i

i
il

no

500
1,500

2V passengers 543 kilos
122

il i in 1 1]
i it in l |
f i in 1 Hi

of i'reight/ month
i it in Aug.léé
i " /mon‘th

" % §n Sopt.'66

kilos of freight/wonth

kilos ¥

freight in dovember 1966

oi* frcizht/month
i in l n

passengers 816 kilos of freight/month

1,657

762
1 ’ 46/1-

4 freitht
in iiov. 106

it frcight/month
11 i in l i

passcngers 546 kilos of freight/month

i

720

34k
17

"
i

“ B in Scpt.'66

W Proight/month
M in lareh'66




418 Routc (Continued)

Zhen the now road o Buno Bedelle is completed, uch of the

troffic going from Jiumi Lo Gore, will go from 3uno Bedclle to Gore,

and so an cxpansion of 10p annuslly is antieipated.

Buno Bedelle = Jimme (Averages- 60 pussongers 4,009 kilos of freight
‘ /month

(loxiauns - 45 L 27,300 " W freight

in Aug. '66

Jimma - Buno Bedelle (Averages=- 55 " 5,686 " of froight
/month

(vaximums - 57 . 23,339 © of freight

in Aug. '66

The busy time for thc airlinc oceurs during thce roiny season,
when road cowmmieations are severed. Jhen the now roud betwcen
the two eitics is complceted, much of the orescnt traffie will be
lost and the total pagload will srobably go down to {whs of the
present level. When things have scttled, an exponsion of 105
annually con be forsecne.

420 Route

Deubidollo - Gambello (Average:s556 pussengers 6,171 kilos of freight
¥ (') > >

/month
(Moximuaz - 65 i 9,656 " " freight
in larech '66
Gambella = Dembidollo (Averages-= 47 u 20 % % /month
(Haximans - 65 “ 366 " % freight

in April '66

Traffic in 1966 showcd a healthy cxpansive trend, and the
present cxpansion rate of over 10, should be maintained.

4.21 Route
Dembidollo = Gore (Averages- 35 passcngers 812 kilos of freicht
/month
(1inxinoums - &2 " 633 % ¥ froight
in Anril '66

Growth should be maintained at the prroent level of over 135
annually, as the cconomics of both towmns cre expanding fast.




/a2 Routc

Dembidollo - Jimma  (Averages- 28 passengers 146 kilos of freight
( /month
(Maccimunms - A6 " 15 % ¥ frcight

in H-T.lgo '66

Jimma - Dembidollo (averuzes- 12 s 1,147 " " froight
{ /monbh
(Miasirums - 10 " 2,251 . % & freight

in Hay '66

Lxpension of traffic on this route should be in the rezion of
125 annually, slthough this figurc was not recorded in 1566.

4.23 Route

Gambella - Gore (Averages- 59 passongers 331 kilos of froight
/month
(liosimans - SU - 332 " ® freight

in A>ril'G6

Gore = Gambella (Averagoe~ 55 " 1,353 % " froight
/month
(Moduums - 65 . 2,263 * % {frcight

in Feb.'66

A 105 expzasion annually can be forseen with confidcnce.

4«24 Route

Gore - Jimma Eilvwrage:- 131 passengers 9,247 kilos of f}-cigh’u
month

(taximums - 282 " 36,145 4 " freight

in July '66

Jimma - Gore (Averages=- 124 W 18,223 " 4 freight
( /month

(ticel ume - 121 " 51,923 % % ‘Prolght

in July '66

Despite the fact that the new road to Jwio Dedelle will make it
more coonomical to ship freight there und then send it by road to
Jimnz, an expunsion of 156 annuxlly on «ir wraffic between Gore and
Jimja ean be confidently aaticipated. The reasons for this boom
arc many, bubt the nost irmortant, concerns the fast expans. on of
both cibics and their iivortance in the administracion of government
in the Westoern regida.




44,25 Route

Jimma - Mizan Toicri (Averages- 80 passengers 14,003 kilos of froight

{ /month

(Mosdmuns- 79 " 36,464 % % freight

in Aug. 166

iiigan Tefori - Jimmn (Averugc:- 82 u 29,364 " " freigsht
{ /month

(axdmunz- 58 " 47,902 % " froicht

in Aug, '66

irafiie is expomid ; by leaps and bounds, but this will soon be
curtailed and roeversed when the ncw road bobween Jiman znd Ldzan
Teferi is completoed.  Almost all of the oresent freight traffie,

andl most of the pusscager tralfic will continue to usc the air serviec
After Things have scttled, an exponsion of 20 annuzlly ecun be ex-

pCCtOdo

4.26 Route

Jimmn - Tipoi (Averascs=- 62 passongers 12,707 kilos of Freisht
( /month
(Masgimans~ 54 L A2,206 1 *  freigont

in July ‘54

Tippi - Jimma (Averages- 68 N 75,891 % of frcight
( /1onth
(Viaximumz - 89 " 191,071 ¢ % Proighi

in Jan. '66

Growth on this routc will be stunted and reverscd when the new
road to vdizan Tcfori cnd Jimma is opencd. ALl freignt traffic, and
gths of the air passcnger tralfic will go by road. The remuining
air traffic may be cxpccted to expand by Ui annually.

Y

4.27 Route
Mizan Teferi - Addis 137 passcngers 15,336 kilos of freight/year

Addis - lidzan Teferi 135 t 5,400 * w i "

Growth ratc: Passenger traefiic 15 annually.
Freignt tralfics A drop of 35 on comnletion of the new road
thereafter an increasc of 12, cnnually.

428 RRoute

e

idzan Teferi - Tippi (Avorages- 24 passengors 455 kilos of freight/uonth
(viacdnuns - 23 i Sy7T2 W in Dec.'66




4.28 foute (Continued)

Tipni - idzan Toferi (Averages- 22 pesscngers 1,182 kilass of freight
/ wonth

(lineiawas ~ 28 " 6,947 © % freight

in Oce. '66

Traffic will deeline on completion of the now road, cnd will
probably stoy aticround 3 of the present level.

addis - Soddu 62 passengers 2,096 kilos of froigzhi/yeor
Soddu - Addis 6/, . 1,038 %, . 8 " "

Trai’fic shouid cither increcsc slowly or remein at the present
level.

4.30 Routc

Soddu - Baco 191 passengers 2,347 kilos of freight /yoar
Baeco - Soddu 200 " 524, W i i i

Growth: 5, annually

4031 Route
Soddu - Bulchi 441 passengers 6,274 kilos of freight/year
Builehi - Soddu 445 i 1,024 % W i i

1

Growith: G63» annually

=3
=

‘ﬁ-t 32 Route

Waeca - Jimmao (Averages- 72 passengers 1,324 kilos of freigzht
( /month
(laxd nuas =125 B no freight in June '66
Jimaa - Waeca (Averages- 73 . 1,157 kilos of freight
( /month
(Masdimans =123 it 27 % " freight

in 1 month

Growth:z 57 annually.




4.28 foute (Continued)

Tipni - idzan Toferi (Averages- 22 pesscngers 1,182 kilass of freight
/ wonth

(lineiawas ~ 28 " 6,947 © % freight

in Oce. '66

Traffic will deeline on completion of the now road, cnd will
probably stoy aticround 3 of the present level.

addis - Soddu 62 passengers 2,096 kilos of froigzhi/yeor
Soddu - Addis 6/, . 1,038 %, . 8 " "

Trai’fic shouid cither increcsc slowly or remein at the present
level.

4.30 Routc

Soddu - Baco 191 passengers 2,347 kilos of freight /yoar
Baeco - Soddu 200 " 524, W i i i

Growth: 5, annually

4031 Route
Soddu - Bulchi 441 passengers 6,274 kilos of freight/year
Builehi - Soddu 445 i 1,024 % W i i

1

Growith: G63» annually

=3
=

‘ﬁ-t 32 Route

Waeca - Jimmao (Averages- 72 passengers 1,324 kilos of freigzht
( /month
(laxd nuas =125 B no freight in June '66
Jimaa - Waeca (Averages- 73 . 1,157 kilos of freight
( /month
(Masdimans =123 it 27 % " freight

in 1 month

Growth:z 57 annually.




Addis Ababa

Tthep

Condensed Airfield Information

Runway Asose

Latitude 10° 4!

Longitude 34°32¢

Elev. 5,260 £t.

Mean Temp.
(Hottest lionth)

Mean of Haxdan
of Same Fonth

Mcan of IMinina
of Same lionth

Yearly lean -
Runway (fect) 2,450 ft.

Surface Dark brown

organic clay
Stopway -
Oricentation -~
Avecrage Slope

Maxe Slopce.

Dahar Dar
117 46t
37 25w

6,031 L.

21°

4,304 £h.

Voleanie
{'ASh

Si end &00ft.
Nﬂ cnd 400{t.

Zero




Condenged Airficld Information (Continued)

Both approaches are clcar of obstacles above o
slope of 1350,

The d.W. aporoach surfacc is clear above o gradient
of 1250 for a distance in cxecss of 3,000 metres.

The S.L. approach surface is obstructed by a ridge,

1 zn. from the end of the runway and 30 metres high.
This ridge is particularly hazardous as its south
western end curves round towards the runway, riscs
and then joins o small hill. The small hill is
situated 680 mctres soutlh of the runwey and is 37
metres high. The clear approach surface has a
gradient of 1:26:5, but most pilots do not fly over
the curved portion of the ridge, and on this approach
line, the ridge restricts aporouaches to o gradioent of
1333,

The south approach is clear above = slope of 1:50 for
a distance in oxecss of 3,000 metres, idnimum un-
imited clear slope, fixcd by a distant peak is 1:32,
The north approach surface of 1350 slope is wenctrated
by o trec, a smll outbuilding Bahar Dar School and a
power linc, The elcar approach is restricted to 1:25.




Condensed airfield Indormstion (Continucd)

; ; Ghinner linsslo Asmare
Latitude 142 o7'y 07° 09N 6° 21 15° 18'W
Longitude 338° 43 40° 43%5. 39° 43'E 38° 55
Elev. 7,000 ft. 6,50005%, 5,000 ft. 7,628 ft.
Mean Tcmp. - - - 18.1
(Hottest vionth)
Mean of laxima - - o 257
Same ronth
Yean of Hnima - - - 2
Same donth
Ycarly idcan - - - 16.1
: . ; Runwe,” 1 wawey 2
Runwoy 4y 950 4R 3,680 7020 T, 6,940 Tt.
Surface foorly Turf Droy Clay bitumous
drained gruss and Turf
Stopway NeW. .1 184 ft. Heuecnd wast ocnd 350ft.
Seuecad 540 Tt. 175 ©t. West end 200ft,
Orientation 120° 300° 50° 130°  100° 260° 119°229° 74°254°
Average Slope 1,09/ W, higher 2,62, W.d. 0e6;5 0.6, 0slfs
than H.ib. higher than
Maxdmum Slope 1,750 3,2, for 1.2% 1.0
600 £, 8%
Last end
Obstacles s 1T The s.ue approach surfoec is cleur above o

gradient of 1:50 for = distanece in cxecss of
3,000 metres. The H.4. cpproach is obstruected
by two mountzins, one in line with the ruawey.
‘he other is not dircetly in line with the
runway, being f.i. Wost and 7,300 ft, from it.
Its clevation is 480 f4. above the runvuy level.
Fortunatcly, the sumait of the first mowntnin is
aot dircetly in linc with the ruaway, and the
gradicnt of a dircet anproaseh surface 1,000 £,
wide is rostricted to 1:17:3, Howcwer, by

flying between the mountains and straightoning
up for Ghe runway, an approach surficc grodicnt




Condensed Airficld Inform:tion (Continucd)

b

Obstaecle

Ginners

lMosslos

Agnoras

The South sastern aonroaeh surface is elcor

zbove a gradicnt of 1350 for o distunec in

vieess of 3,000 metres. The Northwest cpproach
surface of 1250 is pencirated Ly buildings 500 ft.
from the rumry cnd and bushes 400 ft. from the
runway cnd. The elear approcch surface is
rcstricted to o gradicnt of 1:18:2 although Ly
loosing a few hundr d feet of runway length, an
approach surfaec gradient of 1350 can casily be
realiscd.

The Lastern approach surface is elear above a
gradicnt of 1350 for 2 distanec in coxecss of
3,000 mectres. The westorn aporoach surface is
ovstrueted by o high terrain, about 1 km, from
the runway cnd, liwiting thc aporoneh surfacce to
a slope of 1l:34, It wus impossible to fix the
exact position of This terrzin, as our armod
¢scort would not periitt us to penctrate the
forcst and make 2 bascline for a survey.

Ruaway 1. 12 30

Aporoaching on 1200, o fow trees »rotrudc into
the appro:zch surfucc, otherwisc it is cl :ar.
Aoproaching on 3000, there are throe obstruetions
- a ridge 2% km., away, trees and tolephone wires.
The approach ungle is limited to 1:40.

funway 2. 07 25

Approaching on 70° » completely clear.  Approaching
oil 250" there are two obstuelcs = a tree at the
runway cnd and high terrain 250 ncetres from the
runvay cnd.




Latitude
Longitudc
Elﬂv.

lMecan Temp,.
(Hottest sionth)

iHean of fudma
of Same iHonth

dean of iMdnima
of Same lonth

Yoarly ican

Runway

Surface

Stopway

Oricntotion

Avcrage Slopc

Maxdmum Slope

Obstaclcs

1d Information (Continued)

23%°%C

3,585 £t.

Turf

150 -
330 true
1.36

2.7:H
Selnd

Beiecas

Gallafus

28°C

3,710 £t,
x 197 £t
Silt and
Clay

160 -
340 true

Both approaches arc eclcar abovc a gradient
of 1350 for . distancc in execss of 3,000

metres.

voubhern approach surfacc elear cbove o
slope of 1350 for a distanec in oxcess of
3,000 meters, cxecpt for senttered trces
cpproach surfoce
of 1:50 is nonctrated by hills 3 kn. north
These obstructions res-
trict the aooroach surface to 1230,

and low bush,

of runwoy cnd,

csearpucnt 4 kme north of runwiy and rose-
tricts The cloeur slope to 1s2i.

Galla)
4° 58'N
35° 581L
1,511 ft.

29°C

o]

34°C

2,790 Tt.

Descrt
Silt

&0 =
220 truc

Horthern

11° 16'

36° 57'u

7,990
18°C

27°c
1%
17°c

4,000 Pt.
x 204, £t.

An




Condcnged Airfield Inform:tion (Contiaucd)

Obstacles

Runway

Latitude
Longitude
Llov.

Mean Tcmp.

(Hottcst vionth)

Mcan of Hoxdima

of Samec dMonth

vigan of Minima
of Same Month

Ycorly dcan

Runway
Surfaec

Stopwey

Oricntoation

Average Slope

Maximum Slope

Callous

Danghillas

soth approaches elear of obstacles for
approach surfaces of 1550 for a distanecc
in oxeess of 3,000 ucters.

Uoth approachcs clear of obstzcles for
approach suri ice of 1250 for o distanece

in excess ol 3,000 meters, cxecpt for

some nigh thorn bushcs at the northern cond.

by Hih £he
S 1ET TS,

Turf

(bod drains)

150 -
340

Debra Desgic Dilla
Tibor
3 SR 11° 04! 6° 25y
38° &k 39° 43'% 38° 16'E
6,500 £t., 6,360 ft. 5,580 £t
16°C 20°C 21°c
25°C 24°¢C 29°¢G
10% 137 14%
15°¢ 18°C 20%
4,190 £t. 3,960 ft. 3,450 £t
x 246 ft. x 165 £t. x 165 ft.
Turf Asphalt Soil
S0 true L5 = 150 -
225 truc 330 truc
0.95% 3.11% 1.21%
S5, highor SeWe higher  Selse highor
than i, than .z, then Hll,
3.2:;‘ 3«6,-* -




Obstaclcs Jebre Lareoss

Joora Tabors

(=8
o
L]

Dess

Jillas

Southcrn «droach surfoee is cloar

zhove o slope of 1:50 for a distunce

in cxeccss of 3,000 meters. dorth
apnroach, also celear above a slopc of
1250, excopt for trees loeated 140 metors
from end of ruawy. Thesc trces pene-
trote the oppro.ch swianee by 18 meters,
and have o toon elcevation of 2,487 meters.

Yhe north cpproach surfacu is elcor above
a slopc of 1850 for a distanec in execas
of 3,000 meters. The south aoproach
surfuecc is obstructed by a peax 2,300
meters from the runwoy cand, allowing a
win, clcar slope of 1:20, lLandings are
made only from thc north, and take-offs
only to the north,

North east cpprouach surfaec is clear above
a slopc of 1350 for a distunce in cxccss
of 3,000 ucters, although worc distant
ocaks reducc the unlimited clear slape

to a figurc substantielly below this.

The 5.1, approach is obgtructed by a
mount in of clevation 2,192 mcters, which
allows a clcar slope of only 1:9.

North Westera approuch surface is clocar
above o slopc of 1350. The South eastern
approach surfacc of 1350 slopo is penc-
trated by o peok about 1,250 mcters south
of the runwey which reduces the slope of
the elear approach surface to 1334,




Condensed Airfield Information (Continued)

Runwa;
Latitude
Longitude
Elev.

vican Temp.
(Hottest Month)

Mecan of Maxim=
of Same lonth

Mean of Miniwmo
of Samc rionth

Ycarly lican

Runway

Surface

Stopway

Oricntation

Average Slope

Maxdmum Slope

Obstacles

Qire Yowa
9% 38
£1° 52'%
3,180 Tt.
27.9°C

34.8°C
21.0°C

24:7°C

Conercte

152 -
332
1.82%

1.950

Dire Dawas

Gambellas

Gambella Gordulle

g° 17wy 5% 291y

24° 35'E 37° 30'E

1,768 ft. 4,180 7%,
29°%¢ 23°¢

38°¢ 29°C
20% 17°G
26°C 21°c

3,120 ft. 3,626 ft.

x 132 ft. x 237 ft.

Light Sandy Turf

Clay (poorly

drained)

|

170 - 330 |
350 true '
0.6% 0.835

il. higher Wd, higher

th:_ﬂ \:3. thill’l l'-.:h- l
207% -

On the north anprouch surface is elcor
without 1li.it above a slopc of 1:50.

On the south the approach surface is
cloar to a distonec of 3,500 metres at
whieh an isolated peak rcduces the clear
slope o 1331,

The south aporoach surface is clear
above a slopc of 1350 for = distuancc
in oxecss of 3,000 mctors except for
the rodio masts which penctrate its
castern cdge. The north approach

surfacc is obstructed by a mountain
peak about 2,700 mcters from the




Condensed Airficld (Conbip wed)

Jbstacles

Runway
Latitude
Longitude
Llov,

Mean Temp.

(Hottest ionth)

Moan of Laoxdmn
of Sume Honth

lican of Finiwma
of Same vionth

Yoarly iean

funway

Surfacec

Stopway

Oricntation
Average Slope

tiaxdmua Slope

Gardull-s

9° 12w
35° 47
Gy v £t,

22%

29°¢
Q

15°C

19°¢

2,790 ft.

Turf

(Clay Soil)

80 -

260

runway cind. The elcar approach sur-
face is 1:18, ‘T'his results in a
single ended use of the runway.

The south approzeh surface is elear
above a slopc of 1250 for o distanee

in execss of 3,000 moters, cxecpt for
some brush and a few seattercd trocs.
The north approach surfice is obstrueted
by a high peck, which limits the slope
of the eleur approcch surfacce to 1315,
Anothor peck, to the north-west, lcss
thon 3 kme from the runway, protrudos
above the horizontal surfacc.

Goba ('QndL r

o 12° 31
o1' 37° 25%
5000 £t, 6,690 £,

12°%¢ 210

20°¢ 22%

6°c 13°¢

1% 18°%C
3,955 ft. 4,730 ft.
x 165 ft.

Turf Turd

(Muddy Soil)

gradicnt 5k, sure
facc - coorsoc grass

Lo - 170 -
220 true 350
2.6}; S.E. 1.8‘: E“!.

highoer than H.W.

2,9%

higher than S,
3.12}':



Condenscd airficld Informetion (Continucd)

Obstacles Giubis  The western npproaich surface is elenr
above a slope of 1350 for o distance in
execss of 3,000 mctres. Towards the
cust, terrain slopes upwerd, limiting
the elour approzch surfoec to 13210,

Gobas The north~castern approceh surface is
clear above o slopc of 1350 for a distanec
in execss of 3,000 metres. i'he S.U,
aporoach is obstructed by houscs on 2 low
ridgo cbout 250 metres from the end of the
ru. .y which restriets the cloor uporouch
surface to o slope of 136, [urther cway
about 6 km. to the 5.4, o wountain ronge,
650 metres higher thon the runway con-
stitutes .n additional hazurd., Duc to
these obstructions the runway is generally
uscd single endodly. ALl landings arc
towerd the southwest and T.0's to the
northwocst,

Gondars Duc to the nroscnec of 4 low, wcathcrod-
rock hill, rcaching a hoizht of 21.5 motrea
above the north c¢ad of the cxisting runway,
currcnt usc of this ruaway is singlc ended
only. The south approach surfrce is elcar
above o slope of 1250 for an wnlimited
distancc,




Condensced Airfield Informition (Continued)

Runway Hopor Hosana Jimme Lekempti
Adroort
Latitudc 9% 221 7° 339 7°404 9% 05'N
Longi tudc 42° o7 37° 52'% 36%4815 36° 33'%
Mean Temp. 21°G 16°C 21% 20°C
(Hottest ionth)
lican of iuxima 26°C 24% 27°C 26°C
of Same Month
Mcan of Minima 15°G 80°¢ 14°¢ 15°¢
of Sume konth
Yoorly Mean 20°G 15°C 19°¢ 18°%C
Runway 4,799 £t. 3,222 ft. 6,290 £t. 4,083 ft.
X 400 £'t. x 174 1%,
Surface - Gross Aspholt Grass
Stopway - - West cnd deWe ond
300 ft. 300 1+,
-8t end De.ze 60d
200 ft. 250 ft,.
330 340 305 135
Avorage Slope 1.3% 120 04157 3.75
S Hedle higher U.9W.higher detle higher
than S.l. than S.E. thun S.5.
Maximum Slopc 1.8 - 0.40; bip
Obstacles Harars  Lxisting opproach conditions zrcz-

The S.ue aporoach surfacc is cloar above
a slope of 1850 for a distance in cxecess
of 3,000 motres cxecpt for trocs at the
cnd of the runwuy.

The .W. aporoach surfacc is peactrated
by a ridge cbout 2 km. from ond of run-
weye.  1his obstruection restriets the
clear approach surface to a slope of
1:37. A more distant ridge approx.

45800 nctres from the ond of the runway
linits the elear slope to 13l7. Duc




dosunas

Jimaos

Lekoupodl
Airoorus

d _Inforariion (Conbiaucd)

et
e i

to these obstruetions the runwey will
e wainly single caded,

LXeupt for . fow senviered trecs ot tho
ruwey end zoues, both :poro.ch surficcs
e eloar thove ¢ glope of 1850 for -
distinec in cieuss of 3,000 mctres.

Apnrocehing froa the southenst Lhe (1D e

roaeh surfrcc is elouir indefinitoly

bove

slove of 1550,

Agprocehing froa the

norshwest,

the owroneh surficu

uxeapt Tor troes, (bove
kiy whers o

for o distaec of 8

slono

erossus thoe nrolonzation of the

is clo:..r,
of 13250
ridgo
runay

wdse 4 linc joining the rununy ext-
reidy with the ridge ton has o slone of
1329

29

Loth nporoieh surfueus (re elenr of
obstueles tvove o sloac of 1350 for dis—

.

Lwicas il

cxecss of 3,000 mutros.




Condcnscd airficld L

dunwoy

Latitude
Longitudc
Elev.

sican Tomp.

(Hottest tonth)

Mean of Foogima
of Same vonth

¥eon of ldnim:
of Same ilonth

Yearly Mean

Runwy

Surfacc

Stopway

OUricntation

Average Slopc

Maxdmum Slone

oructbion (Continued)

vnji

,.’,)'\4 Vi

150 -
330

LD
;.\; . W . hi;.’;hur
thon S.ik.

?‘JL Makele
;10 G ATCSCILL

slt—‘)-
1P 2ot
39° 31%
7,320 ft,
19°C

1106 -
290

0.46,

deWehighor

than S.i,

Majis xzegot for
of 1250 for o
metres.

Mokelet

slopc of 1350 for

3,000 metres.

trees

15° 360
39% 26
32,9 ft.

34.7°C

3\).{)00
5,190 ft.

oot stobolised,
coiwetod, erushed,
agprogate surface
ConrsC

159 -
33

U.-in')}a
tl.Wohigher
than S.E.

a2t tho runwey eads, both
approrecn surfaces arc clear above o glone
distanee in oxccss of 3,000

soth aporoach surfaces are elscr cbove o
o distanec in oxecss of
However, the ickele Quiha

roud passes less than 10 metres from the




Obstacles

linssawas

western end constitutes o hozard.

south end of runway is only 400 metres
from the salt drying beds nccr the Uee n
shore., 1o the intorwveing spacc o dis-
tanee of 80 mctres from the runway end o
roilwey time and o road cross the pro-
longation of the runway ob itt.L's.

mxcent for these obstrueitions i eloar
anpro-:ch surfoec of 1350 can be renliscd
for over 25 k. this cnde At the norvh
ond 5 hazards in 600 metres, starting 160
wetres from runway ond, viz: o rond, raile
way, bueckcet eonveycer cabloway, tolcphone
line, high wvoltage power linc, The elcur
approach surface over thesc hazords has o
slonc of 1235 whercas with thce removal of
Tthe cublowoy ocad pole lincs, o slopc of
1250 can be rcali cd.




Latitude
Longitudc
Elev.

rlean Tump.
(Hottest ilonth)

tican of liuodmn
of Samc Honth

Meoan of ldnima
of Samc Jonth

Yecarly ricen

Runwny

surface

Stopwoy

Oricntation

Averago Slope

Mnximum Slope

Informotion (Continued)

liizam sSoddu Tgsseni Tiopi
Ieferi
6° 551 6° 50ty 15°07! 7° 20t
35° 2% 37° 45" 36°41 35° 35'%
24°C 20°C 35% 24°G
25°C 26°C 41% 23°C
19%C 14°¢C 26°C 19°C
21°¢C 16°C 30% 21°C
4,130 ft. 3,314 ft. 4,270 f't. 44170 T%.
x 263 f%.
Turf(bad Turf Descrt silt Sorth
in rains) end gross, and Turf
badly drained
- L\g.j-'lvorld s

250f%, S.d.ond

1,100ft. of soft

grass and carth
6V - 50 - 130 - 130 -
240 230 310 310
Helsehighor Jewehighor S.h,higher  i.W.higher

than S.W.

thon S.9, then H.W, than S.E.

tdzom Teferi: The western approach surfaecc is

cloor above a slope of 1250 for a
distanec in oxeess of 3,000 wotres.
A high ridge on the cast rosiricts
the costern approcech surface to
clear slope of 1310, making landings
and toke-offs from ond to thot dir-
cction impossible.




Condenged Airficld Inform:tion (Continucd)
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On the north the wpproach surfuce is
clear and indefinitcly above a slopc

of 1250,

On the south the clear

approach surfacc is restricted to o
slopc of 1324 by the trees oa the roecky
ouberop which cbuts Lhe ruawey.

Romoval of trees will improwve the slope
to 1:30.




Condensed_Airficld Inforivbion (Continued)

Obstacles vod as
Tessenis
Tiopis

The southwest cpproach surfoec is elear
cbove o slone of 1350 for o distance in
exccss of 3,000 metres. The norivhcust
epprocch is obstructed by 2 low ridge,
with bigh treoes, und the elear approach
surfoeo is restricted to 1330, In
addition the strip functions single
cndedly, with landings to the te.n. wnd
T.0's to the S.W.

The south castern cpprooch is clear

above a slope of 1250 in cixccss of

3,000 mctros execpt for o lounc ftree and
some seatlered brush, Yhe northwest
appro:ch surface is obstructed by barrack
building power und tclephone lines and o
flagpole, [lizdmum clear slope fixced by
thesc obstructions is 1:39.

do terrcin obstacles, treces ot both cnds
of runways, on aceount of loeation in
the middle of = rain forrest.




Condensed Airficld Informntion (Conbinucd)

Obstacles

Deubidollos

Addis Ababas

Arba rdntchs

Both ends elcar to an approach
surfacc of 1350,

The approach zone ot S.h. entirely
froe of obstaclcs cbove o surface of
1250, The approceh from the .. is
hindered by a ridge of approx 2,630
metres clevation lying 560 uctres from
the runway cnde  The slope of the line
Joining the runwoy cxtremity to the top
of the ridge ie 1321, Approaches from
HeWe arc commonly aticmpted only whon
ctmosphorie conditions arc good and
vigibility high.

The approcch surface at the S.h. end

is limitod to o gradiont of 1322 by o
mountain near the end of the runway.

By banking slightly, the pcak of the
mountain enn be awvoided, and an
approach gradicnt of 1230 can be rea-
liscd, The Northwest upproach surface
is obstrueted by a mountain close to
this cnd of thc runwey, mking the run-
woy single ended.
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INTRODUCTION

On the adviee of Dr. I.L. Gibson and Dr. W. Padgam of the Geology
Department Haile Sellassie II University, Addis Ababa, an arca to the south
of Dira Dawa was seclected for geological investigation.

Dira Dawa lies in the provincc of Harrar, E. Ethiopia, about 35 km,
north of the provineal ecapital Harrar., The town was built by the French
at the turn of the century during the construction of the Djibouty-fddis
Ababa railway.

Imncdiately to the south of Dira Dawa a serics of stup faults raise
the land surface from 1,207 m., at Dira Dawa to 2,500 m. on thc plateau land

to the south., These faults form the southcrn boundery of the Afar Dep-
ression, which is part of the great East African Rift System.

The area mapped is one of moderate relief, with a sceries of approxi-
mately ecast-west homnoclinal ridges of limestonc cach with a steop scarp
slope facing north and a dip slope faecing south. Betwecn the ridges are
flat floored valleys, usually occupied by sandstonc. Further south the
underlying basement rocks arec brought to the surfacc and the land rises very
steeply up to the Harrar plateau.

Cutting across the strike of the country arc a serices of dry rivers
(wadis), some of which arc very wide and provide conveniocnt routes into
the area.

The climate is hot and arrid, and the vegitation is restricted to
cactus and thorn scrub. Exposure is practically 100 per cent on the
limestonc ridges, but the valleys are often blankcted by sands and gravels.

The area was mapped on acrial photographs, on a scalc of 1320,000,
which were purchased from the Imperial Highway Authority. A total of
scven weeks werc spont on the project, five wecks in the field and two
wecks sccking official permission to work and buy the aerial photographs.
The work was donc on foot from base camp in Dira Dawa.

This arca is of particular interest for the following reasonss

Reconnaissance mapping has shown the prescnce of a scries
of small intrusions of a fine grained whitish rock, the
form, mode of intrusion and petrology of which was unknown.
Rocks of a similar aspoct have been found as xenoliths in
voleanic rocks to the south-west.

The area has not been mapped in detail before.




Geological History

Mesozoic marine sediments. The scdiments of the Dirc Dawa arca aro Jurassic.
They consist of a lower scrics of limestoncs, somctimes scen lying directly
on the basement rocks and somctimes scparated by thin conglomerates and sand-
stones; the basal Adigrat sandstoncs arc apparcntly missing in this arca.
Above the limestones is a sandstone scries.

A basement complex of Precambrian schists and gniesscs is overlain by

In the Upper Eoccne Ethiopia was affected by the Arabo-Ethiopian swell,

along which the Rift Valley developed.

trusions, mentioned aboves possibly during the phase of rifting. Basaltic
dykes and sills werc also intruded along faults.

The rocks will be described in stratigraphic orders

L.

2,

The sediments of the Dira Dawa arca werc cut by a serics of small in-

Crystalline Bagcment

The rocks of the crystallinc basoment are generally belicved to
be of Prccambrian agc. Rocks of the bascuoent crop out in only two
small arcas in the arca mopped. They arc well cxposcd and acccssable
along the road from Dira Dawa to Harrar and these were bricfly studied.

Although the road side exposurc is good, the Precambrian rocks are
overywhere vory deeply weathcred. Immediately beneath the Mesozoic
sediments the Prccambrian is weathered to a depth of twelve fect or more, |
cvidence of a considerable period of cxposure to weathering before the |
Mcsozoic.

The bascment is chiefly composcd of a coarsce foliated gnicss, in-
truded by unfoliated granites. The gnicss is composcd of interlaycred
white quartz feldspar bands and darker biotite rich bands with occasional
very decply weatherd amphibolite bayors. The whole is cut by ubi-
quitous pegmatite veins, usually folded into complex ptigmatic folds.
Irregular minor folds, boudinage ete., is scen in the darker bands.

Specimens suitable for thin section are difficult to find duc to
the extreme weathoring of the rocks.

Megozoic Sediments

A marine transgression which reached its maximum extent in Ethiopix
in the middle Jurassic, resulted in the deposition of a serics of lime-
stones woere deposited. The bascment - limestone unconformity is not
exposed in many places, in some places the limestone lies directly on
the bascment while elscwherc they are scparated by up to thirty fect of
conglomerate and sandstonc.
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The limestonc is mostly a massive, greoy and erystalline, it is
shelly in parts, with irregular calcite filled vugs and chcr£ lenses
towards the top. Lowor down therc is a considerable thickness of
oolitic limestonc,. At the top is a yellow muddy limcstone which is
very fossilifcrous. The fossils found include brachiopods, lamelli-
branchs, belemnites and corals in the limestone and large ammonites,
cchinoids, belemnites, brachiopods and lammellibranchs in the muddy limc-
stone.

The muddy limestonc passes up into the sandstone formation. The
sandstone occurs in flat bottomed vallcys between the limestone ridges.
It is mostly yellow-red in colour, it is coarse with grains up to % in.
in diameter. Grading and cross bedding occurs in sets 2 ft. or so
thick. Except where they have been reerystallised by igneous intrusives,
the sandstoncs are mostly poorly cemented. They arc unfolliliferous.

Certain parts of the sandstoncs become progressively redder until
an iron zonec is cncountered. This usually consists of about thirty
feet of a white powdery rock with occasional quartz grains. In this
arc irregular nodulecs and bands of black ironstonc or hcamatitc. The
heamatite gradually becomes more dominant until a dark purple sandstone
is encountered cemented by iron-oxide.

An extremely rogular and close spaced set of conjugabe joints cut
the sandstone in places, producing a collumar appearance.

There were three phases of post Jurassic igneous activity in this
area.

The first phase was the intrusion of a series of basic gills in
the sandstone. These vary in thickness reaching o maximun of aboubt
thirty feet. A thick sill which crosses the Harrar road to the south
of Dira Dawa contains many large vesicles, filled by agate and quartz,
calcite and fibrous zeolites.

A set of fault controlled dykes also occur in this areca. These
reach a meXimum thickness of 50 ft. They are basic and mostly fine
grained. These are well developed in the Precambrian along the Harrar
road where many are oriented east-west and are probably controlled by
the rift fault system.

The basic sills are cut by intrusions of a much larger scale, of
a fine grained, white coloured rock. The largest of these occupies an
area of about two square miles to the south of Dira Dawa. Six similar
but smaller intrusions were mapped to the west.

The main intrusion is almost entirely in sandstone, and is
elongated parallel with the strike of the country rocks. Contacts
with the sediments that the intrusion is in the form of a thick sill.
The scdiments have been pushed aside, with considerable deflection of
strike.

The other s:iller intrusions of similar rock type also have a sill-
like form, contacts with the country rocks arc usually conformable and
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steeply dipping. Some may, however, be associated with the cast-west
faults, for in places the intrusive is plastered along the fault line
scarp of the limestone.

Contact metamorphism of the sediments 1s mostly slight. The
1limestones commonly have a few feet of re-crystallised flinty rock.
Skarns are not developed. The sandstones are re-~crystallised to a
white quartzite.

A1l the igneous rocks of this area are very deeply weathered.
Spheroidal weathering is particularly well developed in the white col=-
oured intrusives. The depth and extent of weathering makes the collec—

tion of specimens for thin section study very difficult.

Over a wide arca in the valley immediately to the gouth of Dira
Dawa is a deposit of a yellow calcareous caliche or tufa. This over-
lies the sandstone, limestone and the intrusives and reaches a thickness
of 15 ft. in the centre. The tufa shows fairly regular bedding. In
places there is no apparent reworking of the underlying rocks., In other
placos there is a thin deposite of conglomerate, while thc intrusives are
reduced to a friable powdery mass. The rock is composed of a very porous
mass of tubes and stromatolite like bands.

Faulting

There are two main fault systems in this area. The best developed
is a system of east-west normal faults, downthrown to the north. These
bring the land surface down fron the 2,500 m. on the plateau to the south
to the rift valley floor at 1,000 m. at Dira Dawa. This fault zone forms
the southern boundary of the Afar Depression. The blocks of flat lying
sediments between the faults have been rotated to form the east-ecest

ridges.

The second fault system strikes approximately north-south, so e of
these are traced opposite, with their apparent throws.

Economics
There is little of economical interest in the geology of this area.

There is a small quarry in the limestone %o the south of the town
of Dira Dawe which supplies a cement fact-ry. Limestone is also col-
lected from the ridges to the south of the town and laboriously broken
up for road and railway maintainance.

The main intrusion to the south of the town is quarried for build-
ing stone.

Small amounts of galena have been found by local villagers to the
west of Dira Dawa. The mineral occurs in a dense white quartzite, but




the exact location of the scource has never been located.

The iron concentrations in the sandstones have no economic significance.

Conclusion

This is only a brief summary of the glology of the area mapped and a
preliminary uwsp 1s included, prepared by direct tracing from aereal photo-
graphs., Some distortion is inevitable in thc map because of its compilation
directly from photographs.




PABT Il

H ——
A NON~-TECHNIGCAL REPORT

F THE

GEOLOGIGCAL MAPPING PARTY

-by.—

T. MARPLES




ETHIOPIA 67

The expedition was planned in October 1966, and received the approval,
and later a grant, from the Imperial College Exploration Board. We bought
a landrover from the '66 Bolivia Expedition and then started the work of
writing to firms all over the country for financial backing. By Easter 1967
we had almost reached our target total. We had booked our passages, with
Messzgerie Maritimes, for travel fron Marseilles to Djibouti. Then in the
early summer, disaster struck. The UAR/Israeli war started so we were no
longer able to use the Suez Canal. This blow was somewhat offset by the
news that we had been awarded the De-Havilland Award. We could now afford
to fly ourselves direct to Addis Ababa. Unfortunately, our landrover, which
I had so earefully stripped, repaired, assembled, and prepared, was now use-
less as the cost of transporting it to Ethiopia proved to be prohibative,
However, we did learn from one of our contacts in Ethiopia - Mr, Levin
Djerahan, a student of Imperial College ~ that landrovers could be hired in
Ethiopia for a reasonable amcunt., Now nothing stood in our way, we had
excellent contacts in the Geological Department of Haile Selassie I
University in Addis Ababa, and our equipment was ready.

At 9.15 a.m. on Saturday 15th July the five of us were walking across
the tarmac at London Heathrow to board an Alitalia Boeing 707. This was
the last time we would see England for two months.

Our flight to Rome was uneventful, apart from a glimpse of the Alps
through their covering of cloud. We arrived at Rome at midday, with
thirty-six hours to spend exploring, before our flight out to Addis Ababa.

What an average tourist sces in one week we saw in two days.

Our midnight flight on Sunday left on time. We stopped in Athens for
40 minutes, and then slept until breakfast at 5 o'elock. One hour later
we were stretching our legs on the tarmac at Khartoun airport. We arrived
in Addis Ababa at 8 o'clock in the morning, local time. The elevation
beinz 8,200 ft. we expected some sort of breathless effect, but there was
none.

On the plane we had made friends with Miss Jean Riley, who was returning
home from her school in England. Her father, who works for the UN. in Addis
Ababa, met her at the airport, offered us a 1ift into Addis Ababa, and very
kindly offered to find us a cheap hotel. This took the form of an Italian
Style Pension, run by an Israeli lady known affectionately to all and sundry
as 'Mama'. She made us very welcomc and we were soon set up with threc
rooms in a chalet. The food was exclusively Italian, which was typical of
most restaurants in the larger towns of Ethiopia.

Many of the Italians who invaded the country during the war returned
with their families and built roads, shops, schools, etc., and settled down.
Their influence is to be seen all over Ethiopia, but especially in the North.

On Monday afternoon all of us went to the University to see Dr. Gibson,
our main contact in the Geology Department. Dr. Gibson studied at Imperial
College as an undergraduate and postgraduatc and visits there periodically.
It was as if we were going to mect an old friend. We found him, or rather




he found us, and he was amazed to see us, having assumed that with the war
blocking Suez we would not be coming. However, he soon recovered suffic-
jently to give us details of what he had previously planned. Permission had
to be obtained from the Ministry of iMines before we could buy aerial photo-
graphs., John, our geologist, at once set off to find it. Dr. Gibson then
suggested that Chris St.John and I should accompany him on a small field trip
he had planned to Mt. Chabbi, a very interesting volcano. Chris and I ace-
epted and when John returned he was not happy. The Minister, who could

give us permission, was in Russia, and would not return for a few days.

John decided to go to the Highways Authority, to find which aerial photo-
graphs he required; thon when the Minister returned he would be able to ask
permission to (a) map the arca Dr. Gibson had assigned to us, and (b) buy
the aerial photographs.

Meanwhile Chris and I set off with Dr. Gibson and one of his third year
students, Makonnen, to go to Awassa. We left Addis at 10,30 a.m. on
Tuesday morning and drove in pouring rain as far as Modjo, before stopping
for lunch. We then journeyed on to Abieth, wherec we made a slight detour
to scc a salt water lake. Flamingoes, pelicans, and maribou storks were
abundant, as were the dead fish which had died due to an increase in the
salinity of the water. We arrived at Awassa at 6 o'clock and pitched our
$ent in the grounds of a hotel. For the next two days we studied the vol-
cano known as Mt, Chabbi.

The first day was spoilt by low cloud and a torrential downpour in the
afternoon. However, the second day proved more fruitful. We rovisited
the stean vents on 'Hot Cone!, and also found what we had come to sec =
tension fissures and fumaroles. One of the larger fumarolcs was inhabited
by bluey-yellow bats., How they existed in such a sweltering hot, steauy
atmosphere I don't know. Ohris rolled a boulder down one of the larger
tension fissures and it resounded against the sides for many seconds.

On the way back from the crater Dr. Gibson noticed that a number of
peaks in the distance formed what he thought was a giant caldera. He assured
us that if it was not namec on the maps he would name it Imporial Caldera in
honour of our mutual College.

We now returned to Addis Ababa via Lake Langano, a holiday resort pop-
ular with the wealthy Ethiopians and Europians. On arrival back in Addis
Ababa we found John waiting for us and after sevcral plans had been put
forward we decided that all three of us should go to Dire Dawa on the night
train, and then John would return to A4ddis Ababa to collect the photographs
when they were ready.

The train journcy took twelve hours and was probably the worst I have
ever been on. The third class trucks had benches down the side and as the W
journey progressed more and more people crammed into our truck. The snell
was so overwhelming that we had to lean out of the windows for the last part
of the journey.

At Dire Dawa it was hot even at 8 o'clock in the morning. We hired a
taxi to take us to Alemaya College where, wc were assured by Dr. Gibson, we
would find an Anmerican peace corps worker, Charles Ipecar, who would be pleased
to assist us in any way. At Alemaya College, some 30 miles away, we were




informed that they aew of no one by the name of Charles Ipcar. So back

to Dire Dawa. After a rather tiring argument with the taxi driver, we
paid hin nearer his price than our offer. We now looked up another contact,
Mr. Garber was an Ancrican Mennenite missionary. We found the mission and
his house-boy, Briani, but no Mr. Garber. Briani gave us some food and
introduced us to some of his friends. Mr. Garber had evidently gone on a
trip and would not be returning until late in the afternoon. We walked
around Dire Dawa, finling it was very hot, in thc low hundreds I would say.
When Mr. Garbor returncd we found hin nost amiable. He invited us to pitch
our tent in his grounds wutil we found out just where we were. We at last
had a base. We slept well that night. The next day, with the help of
Briani, we bought food and cooking equipment. We went up to the local
High School, where, according to lMr. Garber, we would find Charles Ipcar.

As usual, "he wasn't there, but would be returning soon”., Eventurally, he
did and John gave him the low-down on our mission. He 0.K.'d it and loaned
us some oquipment. The next day John, Chris, and 1 went to look over our
area. It was not a pleasant sight - mountainous, serubby, weathered sermi-
desert.

That evening John went back to Addis Ababa to collect the photographs.
Chris and I now had a few days to spare., We went to Harrar, the province
town, (acting somewhat like a county town in England), and saw the local
market and basket work, some of it brightly coloured. It was not healthy
at all and by midday we returned.

Dire Dawa is a pleasant town much cleaner and tidier than Addis Ababa,
In Addis Ababa therc were lepers and cripples begging in the streets. There
were hardly any pavements, just mud paths. In Dire Dawa the strcets were
swept and the tree trunks painted once a day - at least we assume it was once
a day because throughout the whole of our stay there, there was always swecp-
ing and tree painting.

As is the custom in Mediterranean countries, there was a siesta fron
12 to 3 - the hottest part of the day.

Chris and I ro-pitched the tent slightly and tidied around. John
returned on Sunday, and on Monday morning at 5.30 a.n. we started mapping.

Two hours latcr we werse arrosted.

We were quietly working on a limestone cscarpnent when we were surr-
ounded by ragged looking soldiers, holding guns. This motley crew decided
to take us to their local headquarters in Dire Dawa. Here we were mildly
interrogated, then driven to the divisional headquarters in Harrar. Here
we met a captain who, speaking better English than his subordinates, freed
us after an inspection of ourselves and our motives for mapping. We re-
turned home, cooked a meal and went to bed.

The following day I remained in camp while John and Chris went off bright
and early again at 5.30. At 9.30 I was dragged in for questioning, this
time by an immigration and national security chief, Two hours later, after
fairly extensive questioning and confiscation of passports and identity cards,
I was released and told to find John and Chris within three hours. In the
middey heat I had to search forty-odd square miles for two fellow Englishmon.

e



I had a rough idea where they had gone. After about two hours they found
me, revived me with water, as they had taken all the flasks, and 1 gasped
out my story. Back we went.

This time all our equipment and our precious aerial photographs were
taken away, but we insisted on the return of our passports and I.D. cards.
House, or rather tent arrest isn't all that funny. However, it wasn't to
last for long. Twenty four hours later we werc back in the security chief's
office. This time it was different. No banging of desks, but smiles; no
shouting, but cokes all round. There had been a terrible mistake. It was
known that Somali terrorists were in tho area and that white mercenaries had
been hired to kill Haile Selassie when he came to Dire Dawa, and after a tele-
phone call to the Ministry of Mines in Addis Ababa it was clear that we were
important people working for the government. Fron that day on we had the
fullest possible co-operation from both poliec and the arny.

Now we could start mapping.

Dire Dawa lies 300 miles roughly south-~cast of Addis Ababa and is the
last major railway station before the train crosses into French Somalia,
Hence, it goes without saying that siuggling was rife. We were offered
everything from radios and watches, to cigarettes and lighters. I bought
some of the contraband cigarettes, although it was dangerous to do so.
Back street bargaining can be quite fun, especially when both parties are
keeping a look=-out for the law.

Dire Dawa is splet by a big dried river bed and the two quarters are
like oil and water — the Somali Arabs live on the east and the Coptic Christ-
jans live on the west. An American peace corps worker had accidentally
wandered into the Somali quarter and was almost beaten to death. This
happened only a fortnight before we arrived. Incidents only occur after
nightfall so we were safe when going to the bus station and to buy goodw.

A typical day's mapping would be: awake at 5 a.m., finish breakfast
of scrambled eggs and coffee by 5.45 a.n., set off walking at 6 a.,u. How
long we spent walking depended on the distance to the mapping area for that
particular day. First onc hour, then two, and in the last few days three
hours werc spent walking before we could start work. On arrival at Addis
Ababa we had found that landrovers werc not available for hire in Dire Dawa,
and it would have proved too expensive to run it down to Dire Dawa fron Addis
Ababa, so we walked everywhere. The day's mapping cended at 1,30 pem. -
2.30 p.n., depending on how unbearable the heat was. On arriving back at
the tent I cooked an evening meal whilc John wrotc up his day's findings.
Chris tidied around and did washing etc.

We had our fair share of ailmentss John and I caught dysentery rather
badly, but on our second night of suffering on of Mr, Garbers fricnds had seen
our plight and plied us with paragoric which killed the pain. He also pre-
sceribed triple sulphur as a cure for chronic diarrhoea. We called the triple
sulphur "quick setting cement® because that was its effect. However, no
major diseases befell us. I caught a cold. John fell down and scorcd his
knee rather badly, and Chris had a touch of gastric trouble.

Mr. Garber was always a help. His wife would occasionally invite us




to dinner or to ice—cream oarties which we thoroughly enjoyed. He gave us
permission, and actually was delighted when we asked if he minded us gtaying
in his compound, although I suppoce three lily-white explorers disappearing
into the hills at unearthly hours of the morning and rriurning mid-afternoon
thoroughly exhausted, with sweat-salt caked on their faces, was not exactly
a pleasant sirat every day. This went on for three weeks, then the Aero-
nautical people had got around to Dire Dawa so we had a reunion.

I was now to go to Assab instead of one of their members who had a sun
allergy. I soon found out why. When we arrived at Assab I just couldn't
believe it could get so hot. It was similar to holding a hair-dryer dir-
ectly in front of ones face. The wind was scorchingly hot. We surveyed
the airfield the sume day, and had to wait another day before flying bgck to
Dire Dawa. Here we were hit by luck again - while we were drinking our iced
soda-water in a hotel courtyard, somc Europians entered. They recognised us,
and, instants later we recognised them - they were the two lecturcrs in
Geology frou the University of Addis Ababa with some friends. These were
introduced as two Leeds postgraduates who were doing similar work to our=
selves, on a larger scale, in the southern region of Ethiopia. We all
talked well into the ecarly hours of the morning, and on the following day
we flew back to Dire Dawa.

The mapping continued and Joyn, our geologist, was much the worse for
wear. Finally after five weeks non-stop mapping, (apart from two days when
it rained), John decided to rest for two days. As Chris was now wanted on
the weronsutical project, John snd I were left to face the last two wecks.
We mapped some of the exposures in cuttings on the road to Harrar, 15 miles,
and then put the finishing touches to the map. We finally broke camp,
thanked Mr. and Mrs. Garber, and left on the morning train.

During our last week John and I had indulged ourselves once or twice
by going into the Ras Hotel swimming pool for the afternoon, after our
morning's work. This was absolute ecstasy. We also had a day trip to
Harrar to see the old city wall and to buy baskcts, spears, etc.

Charles Ipcar had left the areca a fortnight previously and had been
quite helpful. He once took us to the zoo at the Alemaya College of Agri-
culture, and it was here that we met the only friendly hycnas.

Every day without fail we would see wild hyenas or baboons. One or two
chased John, but no harm was donc.

The local beust of burden was the camel, and the locals used then for
everything - milk, meat ete., and their dung for fuel.

The local Ethiopians we met were exceedingly friendly on the whole.
There werc two exceptions, but this hostility was, no doubt, due to the
invasion of their privacy. Firstly an old man chased us away from his
village shouting so loudly that the echoes in the mountains took many seconds
to die away. The second didn't want his photograph taken and was prepared
to break the camera if we insisted. The rest were fricndly, the girls shy
at first of having their photographs taken, but persuasion and a little money
soon cured this.

o _



In the villages the peo le 1ived in wattle and daudb hubs which gtood up
to the rain quite well, and only nce ':d repairing once a year after the rainy
season. The food eaten by the locals was 'wot' and 'mjera’. Njera is a
sort of unleavened bread, about 2-3 ft, in diameter. Wot is a stew which
was scrved placed in the middle of the njera. One eats by breaking lumps of
the njera with the hands, wrapping it around the meat and eating it with the
fingers. This was the only food we cver saw them eating, and we were in-
formed this was the staple diet of 90% of Ethiopians - the poor Ethioplans.

Ethiopia is very high - c.g. Addis Lbaba is at 8,200 ft., and Dire
Dawa is at 3,000 ft. During our 1ast weck John and I attempted to climb
Mt. Kulubi, 11,000 ft., but at 10,500 ft., we turncd back becausc of tired-
ness and also low clouds were forming. A&t Kulubi thore is a beautiful .
Coptie church which John and I entered, and wore shown round by the priest.
Several of the ornaments and tapestrics were presented by the Russian
Orthodox church and the Czochoslovakian church.

When John and I arrived back in Addis ababa we stayed at the YMCA while
waiting for our plane. We took the opportunity of resting, and washing and
having a shower every day, which by now was a luxury. We visited the large

market in Addis Ababa called the 'Makato' where we again bought souvenirs.

Saturday 9th September was a day we had all been longing for - day we
were going home. But fate had her final fling. Our plane = a U.A.h. comet
was flown not to Cairo as we expected, but to Nairobi, across the equator, to
pick up so & Pakestan and Indian families who were being evacuated out of
Kenya because of political troubles. So when we finally arrived in Cairo we
had missed our connection to Paris. However, after a lot of argunent with
officials we finally boarded a duplicate which was laid on for all the
Pakistanis and Indians. Paris looked wonderful frou the air, but it was
London we wented. Soon, after a trip in a BEA trident we had our drcan cone
truc - we were back in the good, old U.K., after two months of hazardous life.
In retrospect, it was fun, but when talking about my expcrionces, and laugh-
ing off illness, sickness, misery and dopression, I shall always know deep
in ry heart that this was no joy ride, it was hell at times, and if it hadn't
been for one or two strokes of good fortune, our story might have been diff-
crent.

One afternoon, when we were at a very low ebb in the tent, Briani brought
a radie into the tent, He had porrowed it for us, and we could have it for
a couple of hourse. Naturally we werc glued to it during tw> hours of BBGC
world service programics and the nows. Yorkshire had once again retained
the county championship, and Sheffield Wednesday werc on top of Division One.
Coming fron Sheffield, being a Yorkshire man, and a fanatic Welnesday supp-
orter I was cock-a-hoop. The other two chocred up tremcndously as well and
I'm sure it kept us going. In Addis ibaba we were given lunch by the sec-
retary to the Ambassador and it was wonderful - rcally kindled the life in
us: sherry, soup, fish, chipped potatoes, vegetables, swect, checse and
biscuits, followed by brandy and liqueurs. It was marvellous and we
appreciated it very much, it raised us fron the depths.

In the last few paragraphs I would like to thank Mr. Levin Djerahan
for his help, assistance, and friendship; also his parents, relations and
friends who rx ‘2 us feel at home on our roturn to Addis Ababa. Also Levin




accompanied the Aeronautical people, assisting then in their project on the
airfields.

Lastly, was our geological map a success? Yes, undoubtedly. Considering
our circunstances we had done exceptionally well. In the University of Addis
Ababa the head of the Geology Department congratulated us on 'a precise and
accurate nap'.

I would like to say in conclusion, that if any budding cxplorers are
reading this and are fired to go exploring, one piece of advices there is
only one piecc of equipment you really need, without it we would have buen
lost time and time again, and this is 'the will to survive'.
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