





&
\eml Societias “lézs-

5t. Japes®z btxe‘p‘i,

. S.¥.

23 h?@,pa; 1915,
No. 48598/1915.

| . A

Sir, K
gt Herewith Tﬁ}fgﬁve the honour»-t"‘o snclose my report
for publicntion in the Colomialk- Misoolhnbous series,
tegethor with a geological sxetoh -map af Nu country

apd tqn diq,rams for insertion !a the‘t xt.

11 1t :’F.rdm to me, in substituting hatohlng.
: 2)Jnrortunni¢1y | 'have to proceod inudigt

"'5-4
ity to. Trini?gp dn &, ptohssional engagens
} 3
.h;vo a0 rdingly %o r- at v.ho Prol
4o w;y &3, of
'roporh my o) sent to ue .
c/o Tho Hoyal- Bank ot leﬂa,
PaFs af $gm,

£

) [‘rinida.d. &.".5.
" when &g& n&all at onoe he ce;nctcd wnd ‘returngd.
| ‘have the honpur. to );‘ 5
8ir)

“lout ebedtgnt sprvaniy
el

The Under Secretary of State,

Colonial Office,
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K RALLY WAR BTAFF,
slig om ce Division. 32

ﬂ“p an 0878
6, 108613

~F

pear Sir Herbert xead,

yesterday, and hasten to return
Pgrkinson. kim very sorry
returned sooné¥,

graphicel Sesiety 's rooms.
have a copy of the printed work
ready. .

on British Bast africsa, Uganda,
and I shall bé very glad 1f you
any assistance in the way
I might send "the

¢
day
may appeamt to see him?

8ir \Berbart kead, C.B., K.C.M.G.
Colonial; 0ffice,
8.1, &

/1 nave just receivled Yy

Hertforvd Howse

Mypurhagter Byputge. ",

Fobrusry 8, L9is.

f

J

our nete of
the Report

4 ou the Geology of British Bast Afyica by Mr.
that it wam no%
vut it =pparemtly got put on
one side whem we migrated ¢rom the Royal Gee-~
1 shall be glad to

when 1t is

@ith reference to those parts gene-
rally, I should like to say that we
agked by the War Office to prepare

have been
Eamdbooks , \
and the Sudan,

can give us

of material. Perhaps
member of our staff who is in
e of the work to. the Colonial 0ffice ane
ater on to confer with someone

whom you

vsurs sincerely,
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Hertfoid onse.

"y AR BTAFF, ) :
E u;lq‘::':ewDthu:i 38 . Manchextey Squgze. W1 \
n . 8.

Tus Mayfair 5373.

May 80,181€- |

1

evidenoce that we sver regeiwsd tham from Coze -."‘\.

It As-guat possible that they may be “Pound ﬂx ».
quarter which has no&',,et been inyes Qﬁod * whiah

I hope to get searoMé in e ca&.t 6! a two.
, but

% g > v :
(R | w‘i}l let you ,(‘@\Qw, of o !f thay t
“Xm g to. dy longer inglefmins
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\1 s’w'n‘oy of the Yorthern Frontier Platrict,

“kutlng types of wells. ’
g Probable character oﬁ;hnun ﬁuo. k
netailed acceunt of route taken and Recommendations
as to sites. “\ :
w Archer's Post to !erti.
(b) Verti to Vajhir.
(e) Vajhir ‘to qullo.
% (4) Yoyale and neighbourNeed. )
(e) Ahys::nim !ronuor (mtt) ‘ko Archer's

M
*

(£) Woyale t¢ m Wak. N 3 &

% Existing types of mlin. ,
. “ In many }nnuc'm\fw iﬂh of hb nl-t
| dre ur.zy ‘Melew:dizg in the um beds. YY" 4

riurc, [ 5‘ , on the \(nunts route, nortd . of




All theese are foupi in “.i& wo.g PRI AR SRS

of the District, try ~Y rellg ni’ dasei T ne

name 4fe thosd Jug ib vad cRoverm afes <f ;ié;iia'A‘&A.tlm;;" '

rocEs, vie., &bt WyjlLir Zud "L Trel

Of thess, the former are carsfully nadé ;aylimirinal,&

excavations about 3 feet & iucres ln diameter lnd‘ of 4

a max imum gopth of 45 feet, the latter are much

larger and more irregular pits often 6% feet deep.

A sample of water fram a protected wall at Wajhir
was analyeed in the Government Taboratory in Nairobi.
The résult was as follows, in parte per 100,000.

¥itrogen as saline ammonia ... .003

" " albuminoid ... .03
" " nitrate ... distinct
¥ " nitrite ... very hilgh.

axygen shsorbed, & hours lat. tewp. . 5567

Chiorine 43,0

lardnes&s Tempo rary $3.0

Pgrmuansnt .. 122

3034d reeldls 155,38
‘."&:LJ A ;'&ta- i@ Bioblo ~allvted ang guite

Lnfit foo o= drinving supgly.

The po&;mia_vnwygnhaqu wasmy U Lodleste &
o 1 + W e s,

oF goysnavt §f phies Trom cna wedd te
annther, some 04 a%a E SR g n'é-lg..‘ebi&f:,‘?s\om’i-‘i’ £
being exooeAisgly feul.

The ;ntar fram E1l Thld ‘In the F&Jhir Algtrict
and that from Pil Wak is very disagrseable q-ring to
the content ef 5n.1pbur', the former is at cv‘?‘t‘ﬂit‘l.

Lo e
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- ./
geasons of the year rejectea ., iInduals,

An analysis of ths water from Moyale red An
&
‘ha @tatiow and derived from shadic® plte in mrvvals
svesdaing gneise nnd rokiete 308 wits A% obVEwd

 source of pollution gave the foliowing resultis:-

¥itrogen as saline ammonia : .013
. " albuminoid e L0716
. 8 nitrﬁto‘ S pEgen nil.
. ® nitrite .<.. trace.
Oxygen atsorced, 3 hours lab.temps ... 515
orine ...’f 9.0 ¥
- o A
Hardwéde - Temporary ... 5.5
Permanent ... 2.5
Solid resigue 3 63.0

Remarxs:- The water is polluted and is unfit lfpr
a drinking supply. -

On the other hand the water fram th‘o Guaso
Nyirp, a few hundred yards below Archar'j,Poet, the
”-pio being taken when the etream was near %o ite
lowest ,19?01, gave ceny\amtivaly good l!?ault,!. B

Thebe were: -

¥itrogsn as salins ammonis e Lrg08.
T ¢ ajburizeid . &R . cog
' * nitratel. ... P o ST
&y Si6HeE . ... mioute trace.
Cxygsn susorbed, 3 hours iab. temp. <OBY3
Mloaring _— . se 1.0
' Hardness - Tewporsry PO i L
Permanient ... - 3.0
80lid residue e aos 13.6

-/See Capt.Salkeld, Geofgr. Jour. July 19158, p.52.

e
g -




Probatle cherac®er 2% &' oo wagls
25 &

ety posolile @xedplio. 1o LS %ig_—.sa»*oud
of ¥i) Wak,K whare a deep shaft miunt le sunk tg t&p
some particular stratum, lt;y wells put down ln/thic
diq;rict will te of deptnse proba},l;,-..'not'eu;oedthg
100-150 fset.

Unfortiiatel, owing to lack of water within
reamonatle distance of the sitee, boring is
tmpossible, and scafte of as &uall a crass sectional
area as ls congiptent w!tr the skill of natiwe work-

men will have Lo e Bunk.

In tne eveut -f several welle pelny req\dné
within a radiue bf abewt s mile fram an already . *»
establighed productive well, & hand=toring rig

couwld re employed with much saving of tiume and

5
troukie, .

Welle in roczs elwilar o trose of Wajhlr will

not require ' imberingd

7%\ 2784 arcoiot 0€ route teksn and
hecouw.erdativne ag “ 0 8ll3a,

o) krokery's Pést (e Marti,

¥or ',i,,;c et etol of tas road, dame are %ha
simpiebt svildion ¢f ki Geles prodlem, ‘
Tha asgunt t¥ cwrisce £5iY rooriydag troe

oryatalline rocke 1s im~oneiderarle agd ite mtorage

capacity accordingly may be neglact ad.

(v) WMerti to Arro Dima and thence te Wajhir,

On leaving Merti the conditions which ovtain

«ad,

am far as Wajhir aud boyond commence, lavas-.and the ca.lflc:r-é




96

orystalline roc\r ~ Nefter 3 i,l) iLS Louns iy
sgere on® Inio a faatiielees plein,

Tha CAZCRIOILC B8 ¢ ¢ WRl-r = 2l “he
nelghbourhood indicats the tu:mer existence of &n
expansse of fresh water of considerable magnitude,
the detritus which accumulated therein buried the
0ld and greatly worn surfacs of cryetalline‘rocxa
and provided tre reservair capacity to which the
present water supply of Wajhir le due.

The Wajhir veds are coge:od.witn sharp red
sand, which, as thepe atraté are practlically
horizontal; masks the 'outcrop, heunce it can merely
be inferred, tnougn;gbq inference is perfectly
Justifiatle, tnniitﬁa& ;xtend beyond the area bounded
bty the wells. The extant‘og the area formed by
these sedimente is all important, and it is to
their delimitation tnat unfortunately no certain
guide can, at tirst eight,te vbtalued.

As far 28 | can ,udge, it appears urobable that,
Y,hiclmut.gw up to 70 feet uf sedimbuais w8y
axlat Tarthsr Snf':'mn.non can orly he i‘bm:x.l(
by 2iniing e fow shadlow pita, for incurring 'luc.h
expensp the prevebility of findMug water giva& L
Ané&ﬁ Justifioation, Mmook uspf)i ina-lé(sc»wiiin ,
¥ Sodt*ad from tha geound paysed throu555 auyvalﬁé
camtikgp :u i ol ovrmreldilines redl . saal 4s
angular tnmonu of quartz or of guneles umv.'l:i ’fai ;/
avoided.

If the hard underlying surfzce is u$rualu ﬁho
woll should be abnndonod lnu another started 1u

an sssterly or westerly direction.
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Recommendations. &

e o, #Fras 5es Dpa tu Talkir 48 betices €3 3ad €2
@iies in a e raight Bino, &xd ) waudd recompand
that, if the former seftlement is to be wmaintained
as 8 sub-station, a line should be cut to Arobo (the
moet eoutnerly of the Wajhdr group of wells) about
55 miles in s direct line, and that snafte De sunk
st dletances of, say, 17 and 37 miles upon iv.

Year mile 37 au‘ereu of goft brown gilt, less
wooded than its surroundinge, known as Berchi,
would be suitable for & well. A short distance to
the nortkh of thie place fragmente of the Wajhir
limestone begin tu appear in the surface soil.

A pit in tke course of the Tak Boghal, about

seven miles south of Bercni, would be of interest.

(¢) Wajhir to Moyale.

The route taken was via the wells of Waghalla,
the last wells of the VWajnir district in this
2ireatiss, tisnce by the rain pools of Hashiwuleh,
leaving e-ifie or ke ;«.ct ©o join tra more ususl
Wmeck figar ohe niil VNEWS A8 B2 Teaes. ,

. Tlmegtans Jm@oi"y‘ta sa 106 surPESe between
'&mﬁiﬁ\gﬁa Taeillnpl&E 9.9 4 0VADlY due vo the
rortnerly axcenslen o the Eaphir Ladd, it about
alx mifop wertl ol loe node ashihgily posds
(Hashinnieh) indf{catieng of the rising of the
underlying rocky fioor are mseen and cantinue at
intervela, titil eighteen miles north of Hashinnleh
the first outcrops of gneiss appear and extend to

Buna and beyond. This stretch of country, frv it !




a few miles north of Hashinnleh to nnr, Kor'ondll 4 f

P
P &
Y

is theryfore unsuitable for roﬁf. ey g F AR N

At Debell, two days south q: l!v?u_le, uur‘w
egoil and decmnpouod' reck: bcnpdth aftord nurmﬂ.ent
m.\orvnir capacity to allow of seyerel 'e,l_."li‘
obtaining water at a depth of about 40 :*oolt.

These, on the southern side ot thd hill, are
doLbtless capable of extension.

Two more wells, yielding excellent water,
are found & short distance to chQ uq-rth 'thcy
have, " oelieve, been sunk on lin“ of gr.;t roex
crushing, presumably originally following springs.
Recommendations, 4 4

I would suggggt a well neer Hashinnleh the
neceesary water being taken from Wagnella -when
the rain=-poole had dried.

Areas of grey silt, both to the nor'th and
south of the hill known as Korondil, gma )‘ wurﬁh
testing by shallow shafte, the mem io&n( l\lppli“
in the-reins fru the. puolluuﬂ' tho hIll.

At mmn the supply omxld dtmbtlu- ‘be
iscreased. ' : )

Between Débell and Ahe foot G¢ the Avysslaisil { ,
sscaTpmefit’ 1he Alstance 1.",;;91-, gx-ut aud the grognd \"\
en the 'holo nu\lj.t&hle for girnidng n.uu. : |

A few patches of mmt #i1t, cosur same ®ins

_op son -uu north of bqbcu &nd ncd\'n abaut Fve
u.ﬂu north of Nisa. If water is nocesury along
this part of the route, these would be the best

sites. The nearnese of the crystalline rocks on J‘
|
|




" al¥#tdes renders 1- Mol Uit fhe mosiAd

i:!&‘.’i’ y i W fi® Bu(C580 1 v
» 4 £ Blag tee

vel? weuia M Gogamitnt du Wi cagres ot fesEme

position Er the yndserlying réok.

§
Some of these propoqld ’vonu I au forced to

look upon as upormentul, but failure ghould not
be taken as indicative of the imposaibility of

. obtaining 2d4ditional supplies.

(a) Yoyale and the naighbourhdod !

The wells which supply the eution,/inqlmung
thoge of Holali, three or four £iles distent, are, #
with two eXoteptions, merel, hallows dug in the
sande and gr-avsls of t.n. adjscentivalleys.

The poaition of Hoyala on the edge of the
Abyesainian scarp, s naturally usfavourabls for
obtaining a constant and even fairly large output
of water,

NHear the Station, the thu of‘"th- nJ.onl,
wnich provide ths pressnt supply . fir the Geverument
 Qfticieds are pavrow witl wtezen midee and rapid

nu thav \l.ml.'a.‘ but, 1ittde &lluylum amd cornge«

#en’:hy mav« a wm- da‘mb&l rnnefR E3 BEET
, riumaﬂv sRpacliy. % 1‘6611“,' 1n &pen poels ‘h
rate O Ohperetian e ve"’ M,é;n o

'“_f'ne.'t-ma aacaptiond (o tawsp BLALIES LAKSE huws |
been dug in the rock formimng the valiey.

One, sunk by an Indian, on an unsuitable site,
in semierotten gneiss, for a depth after pascing

through the surface soil of nearly twenty feet,

[
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sRYS avowl (wo bLrkely of water & day {ena EoN
Dec smigi’ )
It ie the only wall wor'tr;;' the name in tke.
Station. Tne at‘l.'e:' te cloame at ham@, dug in elml-
' 1ar fock to a depth of four or tive feat“ 4
Fuitrer &xp.,rimants ¢f tile kind so0 rnr&m
. nhede of vallaysd oqutgy k;e recormended. o
Or. tre otier hand the wells of Holall, 'ﬂhif‘:ﬁv %
supply t&u‘";unve part of the 8tation and the
animals u‘a o}.t in the Jower part fdt the
valley of that an near tte exit from e ¥1lls

where it has a far larger cross sectidnal area i

and ie of less grade than nearsr the head, the

consequengs being that tne quamtity of alluviwym

which hee tollocto&: is greater and the mafer storage
pro;;ortionbtoly 1nc‘mnnd.
This supply, I understand, tg not known td ¥
!“iil". = ; . ) ;
1% 1
The Holali ValYey, at same &lstgnce) fram the ‘
bratisn  Lg obwiocaly badly eituated etrategically
grd I i wk tog aivieahllity of constiucting s dam,
vo near he 9getlor B possibla, shavld he cesmi;ﬁ_gnsd.
-"ﬂm 18 GonEdEnt 14 the nelubhaurhand ani a
suiiacis 8i%+ conldu e [ouad without aifficuley.
Te 13 vei MWporvait ‘bat ke relniel: of
¥oyale should be carefully kept,
Retween Moyels "toma" and “amutt, along the
sdge of the Abyssinian frontier, are a number of
wells sunk either in-alluvium, aor, where the
alluvium is thin, into the underlyling schists.

In the lattey cags the follation ("grain")
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ST the QERIGL ¢ L svaaa, v sial (: opastl, rrialssd
©T tie trsnd of e wnillay 4% tre zelnt whnava che
well na- el gunk (Aritrtcna, Yangatt

T!.e wells of ihamutt (<) 10 British territoury
rave been dug {1 t:e alluviua of the valley and are
obviously capatls oi ‘wp oveue:: Trhey coutaln
put little water, the requiremente of 'safaris’
proceeding tc Marsabit reing taken from wells higher
up the valley ir Abyssinian tsrcitory.

The talckness of alluvium in the Fawutt valley
under the flank ot Burroll is about 40 feet in one
inetsnce and certainly suggests that towards the
centre of the flat & still greater thickness would
be found.

At the.deptn of 4Q foot tne uad.'g'mft:inod‘
water. THls 18 0f interest in view of the fapt ;‘.
thet the majority of the valley heads ';mt.n'u;
Mangatt end Reamutt are in Abyseinian zsrritcry )
szud that these conbain tha present wells, e.g.
Mutohi. ‘

Jire apaerrs tu Pe oo cewds® why o uhaft suek
whore any ocasidscablo velley, navisdg s xoed %éﬁ-
LAnT Arenm, commemces 15 Trozdet 1mc’f:uz fila&s’.\' e
the sa«:\‘x.z. of trks »GH aboekid net be @ﬁiglﬁﬁi y
‘n obtalning watar., L showld -0 novlel that' gueh a
siafi Wili requi-g thabalind.

The nwmher’ 6f producing weils alcng ihia patt
of the scarp shows that there is no scarcity of

water in th;' ripighbourhoocl.

(e) Arcner's Foet via Marsabit to Ramutt

B




(Abyesinian frontier) taken {r-a; e ta te ueithn

RN o
TR

samg St h, ona, L pot vog Lawmt 1w 3ntS

Ll wa o uram of tha Aatrior tM$ prags T water
aupply ls derived from:

(a) eprings in the lavasg and Ee;tmiltad ash
beds of the ‘‘arsahit volcano, and :

(b) frem watsr collocfod {n the sandy beds
°f the channels dreining the eastern flank of the
Matnews -ange and the northo‘x‘-%_?arta of Tololokwi
and Olkanje. Thie drainage system, which was
doubtless forme:rl/ of very conuda;able importance,

leaves the neighhbourhood of the '.’ly‘blbj,t road by &

woll -defined valley which can be 9.6n. stretcning
in an east -aou“th-outorly girocti&n from a point
about half way between M{Hllo,epd LAlumin.

The published map shows that the main line of

wsay

drainage takes & south-eastenly ‘squrse to the mA&L
of the VYertl plateau, .

Water appesc~s to be abundant in the sends of
this system; thus tnvalung from nout’h .to nopth,
at the ¥auro camp on the m‘fn channel on‘ .;u:!- about
Cwi fést asen in mlightly censelidated sand Qngﬂﬂ“
wFithori 1314y uuffioigat water for 'safarii of 38 "

40di vidnal 5= 8t Yinya. aluwe nn the main cnawmedyv
doubtlane Fater can ta obtsined “A!'.!"‘,ab\&nunci-;‘\“’,gl“:b P
’e-.-;gz,.,av, the wpst ATnppine plece  The water ix
provided by springs, ;rlcning at the rate of i’nouu
1,800 gnllona a day. . i

l’r‘r.uo it on a I.u-go trzbutary to the principc‘.l.
channel, Lnrly el the hclu in tho ual(oontn.n“

water when the Survey passed at thp end or F‘cbmu-y.

L]
e

T O .

s

—

;




At Ladsamie two of thHs water holes afe ip decompgeed
gnsles MOksg gmtuz.ac <né of e the, Lak; ot
24EPFR, éug in the badief & tributary, wc‘.-v An

vonk for the lest few feet, the remainder -nuroly

in sand. ) vy

It would be of great interest to follow up the
main channel to the Guaso Nyiro above Mertl and

ascertain whether it is posesible to obtain water for

f

the whole dietance.
In the event of a diagonal means of communication ]
being required, I would call attention to the possibility a

of locating one from Merille to Merti.

fhet the supply of water from the sandy channels
of the Laisamis-Kauro system could be augmented is ,

sufficiently obvious from the detaills given.

On the northern stretch of the road, l.e. fram
Marsabit to Ramutt, fresh wells might be sunk at  +
the fvallowing localities taken from south to north
witn resescnable prospect of succeas.

fi; Or tug nerwisin flank ¢f the Marsabit mass
abh bads arg round 1n coxmidersble thickness.

fhaeg, 1 mﬂ’e stand, i:f.s.r 1- cacasionally cbtained. |
With e iiitle labpur this locality gives & gopd .

cLETReY ur w0 awxiliary supplys

(2} On ths ziopus of Horrovaell ‘Haro Derl of maps
and about 19 miles in a direct line tv the N.N.E of
"Delamere's Nyoro").

This is & nonlyiicucua ash cone at the base of

which a well is refurted to h¥Vve exieted.

o
1]



The ash beds are sufficliently porous tu reliy water

(3) To the ncrth oi- Hor#ds iy, 5 the rauthe i ")
edge of the lava desert (Dido Gullgullo) a lak s;ronne:
the track, 1ts nelghbourhood rendersa conspicucus ®y
the presance of trees. ~

The catohment sred 18 considerably less than that,
for, instance of the Laleamis lak, rut in view of ths
great importarnce of findirg watsr along the Marsabit-

Moyale route an sxpe. imental shaft should be put down.

A Bupply for part ¢f the vear, if not the whole would

be 0! great value in t vosition.
Turbi. I reached Turbi after dark and left hsfore
dawr . There was no water &t the time of my visit.

Such supply as thers ma) be is "run=off" from the hill

side ard 1s pureliy temporary.

Betweer. Turt: Hiil and Ramutt on the fromtier,
about elever hows jowuwrney, I noted two localitles
which, #m view ¢t tne need for an additional supply
on the northern side of the lave desert should be
furtner axarinsd. These a: -,

(a) 8ix miles to tne east af lmtz

Herg; gound on the surface ko1l f ﬁfh\hu ot
“’bi:rlih shells ehowing tha¢ this ground waé, oncg nonvoq

with water and it 1 Peseibie that underiying beds’.
oconsisiing of eedimente doposzitsd thareby might s
found which would proye of sufficient thickness and
capacity to provide a oupbl,y for at least part’ of

the year. The question would not take long to ‘aattln\.
water for the well sinking party could be obtained from
Turbi during and for a short time after the rni;:s. ‘4

(b) At a place celled the *Lagga", about five ,
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rours from Ramutt, one or *w. rain poole iingsiad Wher

S - SV -

T pescoad e~y 17 FerU 5l L - ials $ysten exists
vwte andigh, tnough of ne great importance, has a
calglme st srox )Jar@sr than appsaleu procabie wiun tae
rlatrnese of tha countyy was considsred.
Examination of the topegraphy followed Ly a few
trial welle shouid prove successful in findirg a
temporary if rot a permérent supply.
Swrmary . ‘
To eum p tﬂe water question from Archer's Post
to the Abyssinian fron'tier at Ramutt, the supply as
far north A‘a Laisamls presents o difficulty. From
Laisamie tu tne pools at ret® (derived from springs
in leva o: tne southnern edge of Marsabit) ie a water-
less tract - the Kalsut - occupying elever or twelve
hours in trarsit, i{.e. two days for an ordinary 'ézfari“.
A well sunk scuth of the Kalsut, acout half a days
Journey north of Lzlsamls might be successful, but
the couatr; i{& ro* sasy *tc judge and no definite
opinior can be exjressed as to *ne likelihood of success

after anly » enort eoxaadnstion

R T MHatdeRly puor engerivior o Mave bean

Bake whorehy Lo LAter «LDBLly MIght Le 0hiamlried,

e
o

‘al a Bor{uyui* and 1r she i2¥ 0 <k nortn
anA (b} petseen Turri smi FPeaswil
(7] Wo,ele 12 $51 WAk

This journey was rnct made froem Zajuir, as [ ahould
have preferred, owing tc the shortage of food for ths
men at that Station, which made it imperative that the

Survey should proceed to Moyale as soon as possible.

x
These springs may nc! lawt {n times of dreught®.
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Far cYa firsi te, daye "o icute foliowed was &
feturn upon the Wajhir trail tu the wells at Detell,
then in & general scuth-sasterly direction to
Buttellu {Bartullc of maps), which ie part of an
alterrative route from ioyale to Wajhir.

Travelling at the crdinary "safari® rats, Eil Wak
is five days from Buiteliu. The trail is waterless
threughout, although near Oghberali, reached at the
end of the second day, one well was found which
produced ‘a cupful of wates. Others probably gxist
in the neighbourhood, as twc "manyattas®™ not f‘lr‘«’
distant were gccupied by Sakuye when I passed. Theé
Wajhir - Eil Wak trail is taken after isaving A
Oghberali; the first named locality being tm days
distant. R

From Oghberali eastwards to Eil Wak, and I Wave
no docubt furiher, the conditiors, given a toler.\lle
rainfall, are distinctly favourable rorn.aj’ft'a.ining
#nter. The accompanyiriy emst and %est section, from
Bolleliv @ i) Wax etows, &c Jer a8 I have kesn Able
te read it in so short a time, the structwe of the
eouUNt Ly

A fuv miles “eyond Oghberalil a cearse pobbly‘
sargatons wubmived Serlas coundlonmlly vary
ferruginous and darived from the cdegrudatien 3¢ ths
cryostalline reocks, fo-me ar. inconspicuocus hillock
(Gl.hﬁa Hamesa).

Near and to the east of Gabba H.g;nosa ola v{lla

15.




vy Foand, awr " leted wiol la.gs wodnue e -

aarth, wh! ', are nsa'd 'c ave been made L former
inhabitants witnh %tns ot ject of formi:. ressrvolirs.
The weils at Oghtera:l and in *he neignbourhood of
Gabba Hamesu ure in lateritic rock: the deepest sesn
%8 58 feet.

After crosein. *hne flat nown as Chukall Ghofu,
& vary poor exposurs 1is tmx"hd pf a shelly limestone,
which is fellowed by characteristic flat-topped hills
of ferruginous and micaceoue sandstons.

The next rocks mat with are the far younger
gypsiferous limestonasof Ril Wak.

Recommendations. 5
G o !

. Y,
(1) I comclude that the cowntry from the

Buttellu Hills to within a few miige of Oghberalj is wwn-

-sultable for woells, PRt that those of Ochberali ’sn‘,
to the sast might ote deepered and”otilers constRugted
in thelr nejiunbourhcoed #ith a considsrabie proxpect

~? Rugcege

21 Im toe avaent of weter ratinmg cbtainasd in

reRsOrnD Ly wintlifien s mhEfY shevld Me murk ot

Chukmii Gno .

16.
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rycks conelis’ ' aol RUey Wl rluhés LuF BRLA-
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A well coulua, I tulnk, be runk tTurous. Luess Lepuclle

by digying or by 1 nand boring c1g, bul f.r l.e Jubalanu

Seriss 4 bi 4@ flant . o1i e Nednbedly.
s gacand journay &4 from Klomdyu via .2 debuun

Wama An ! Lo DeBLTX Guabi oo Alga g and lasuve HOE Lol ke

2long Lak Jera in 22 1irsction of Wajnir.
Tis o Lafacter of ‘U2 CUUNLIY «AB BHEA 46 I 1d oxpected
/

to find ar | §1 Appsnrsd t0 ba DOl BXpenBiv dnl ULLSCeBBAly
to cgnilous te expalition furt.er, eepecially im view of
)

the déseriptivdas ¥ .2 intocmedlatd ound glven by ol.ere.
Tnis part of Jubalandl 18 d slizntly unaulating or f{lst

gupsrficially foraed of Tiné oand or gilt, moet

¢ iy ite coaracters arnd travegssed by numerous Laks,
7

1.5, voarnsle containing water oMl in tne ralny seascn.

W nc Joubt toat L2 alluvial plain of

Tr.ars can

Central and Boutner: Juvaloii 18 far .:2steards as tne

Loriw: Bwa:p uwdd -T& TIp. iieing ol 2 portigen
T otie gea=hr i, aCoumpaniiiot wourtny 1 of nedimm«k
principally from “oa foly tedraaood ¢! ..~ Marti Plateau.

Duriny w.le tills ©.8 Cural rsel's 0l lue CO.:f'. wWOrs
by

raiged tc¢ thwir presant positiun of 100-120 l'ecﬁ above

sea i-vsl; .3 Carrespondling submargeris, 1. supula
2L0h, wsibe 08 mufrifledt Yo CUVEr LB caupiry «iin ’

sramgle part ol tue ifetldnce Lo jl;’nu;}u,_
_.We IQ'LI:)C‘ 1 of lm»urt%uts, bdCawnsd

tne compurdtivaly rocon’ accumplation of atritus a.bi&ea
s 5T \‘Je"lyin,\' formitions may ox18%, aliaoug.,
tuers can be, I Lnink, no doubt tost ‘o itne gelghbcaroons
of t..0 Laks west .’ Afmauu a4 cunsidsrable talcknese

of alluvium ani poesinrly oinsr anua cluer sedimentse would &
be passsd taroug:. before tne bagemsnt platform of

crystallins rocke wae reacuned.

i
’!




The Lake !5 $4Q @8 igldourswes vs AZE

A3 1 ayf7icienily #0111 mpewn, tne nartnern Guasc
Bylrg, after vaaglngAtagpgsn tne Lorian Bwamp,K 6mSEIKes X
a "nerrow shallow in(eam“'an; fih&ily dies away in a eeries
of water holes a%t a locality named iﬁé@lhﬂ. (1)

Tho béed of tne River 1p _taersafier ééoih as toe Lak
bera. Dricopoli, wuo nas etudied tne easteéﬁ end of tne

Lorian Bwamp an.i tne western and of tue Lak Deéera more

closely tnan otner travallers, states that ‘pfter a plenti=~
ful rainy season watar rune fram tne Lorian to tnerbeaASK
Wama®, ini alie, "At Afmadu tne wells are dug in tne River-
bed, ani tue water supply ls p2raanent. Tnis would seem
to siiow tnat thers is an underground flow of water, and
‘4n wy opinton tnere is sucn a flow from Madolern east-
wardig." (2)

Elaswhere ne says, "Tne Deshsk Wama is 8 large shallow
dspression about 186 uilé} long by two broad, tnus forming
a natural lake. It was fod by a Btream thaot iasued from
tne Juba, and algo, during tne rainsg by tne ‘comblned
waters of tne Lalk JereAxnd TLak Dera -«~-=% (3)

Bin 7ot Bilot guekss Faysle wiinlen ol mm affect
thal Lhr‘ﬁurec'ﬁgixu ';sgily p;:ﬁet uﬁdérgfoﬁhd tnrqégk o
Lantn, KHBRdu, _‘m\exi,‘ai’ém tne Degnek Wama Lo tae Jupa, tae
pesmanont water Xn tuese placse Being etherelse nard to A

axpiaie % (4]

e A 2 K Rb v L A AT Y el

(1) Dracopoli. I.N. Googr. Jour. Aug. 1Bls. p. 139.
(2) 0Oeogr. Jour. Aug. 1913. p. 140.

(3) *Tnrough Jubaland to the Lorian Swamp" p. 75.
Dracopoli's statemente concerning the Deshek Wama and
Afmadu were presumably derived 'from native sourude, as it
does not appear that he himeel?f vieited either locality..

(4) "Eaet Afrioca Protectgrazc;' Arnold. London. 2na., Ed.
1906. p.76. Gee also Tate. Beogr. Jour. Feb. 1904.
"A Journey to Rendile.® v

- Hi ‘,-_(. .
4 X 9. X
Ak * *
K T ‘% e {
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cmatrs ALly coprlie.

6.4 Lt Auoust 19l<; he ra e, "Tne

iy ¢f tna cornection (1f =ny) bstween trs

ng qu:st
Yapu Nylro ani tre Lak Deruw..... st111 remains *t. bhe
igtermire:, tnons !4 woull appear, if tne writer may
1o 8llowel tc nagard an gpirton, “rat tnore’ re ne cutlet

River mAarely ex:nuusts 1tse

«;.e Lortan, ani ’..at

irn 1te luwer reacnes. In support

i . auc.eselon o
of wat . mav be ezate i toat Captain Willlame K.E. proved
wv recart investigatior ‘nut n. wAter reacrel tne Juta
Piver trrougsn tne Desnei Wama fnvo woico tne Lak Dera wae
aupucres "¢ flow."

Captain Balkel !, im 2 Hepurt tated tne 6tu of April

1914, cpsaking U7 velle .7 * .2 Afmadu area paye, "All
¢f t.age except Afmai. %re surfacse welle ani are not alwaye
rallable | iney ‘.owaver rgftain excallent water wnicn appeare
be suppli=zd by L;‘e‘Lu.\\ Jo-~a an ! LAk Dera, but now ?Jx‘
trav o deperd v Jucd: rainfall 1e unknuwn.
Tus Afmadu wells ars permanent anud nave fregquently

Ty dw eufricient %o say tney are about

«r ' tis Lak Derg rov' in toe bed

Afpl dppds L) Lep . PEIBRNSNL UODJ@ g oung supvtly fgrnisaed

St Law bera o« Lak Jora o bl "

ater oA aduk, tns Lak Dsra Ml tne #BleRr troug.

@ g L O SRRV VCE S U 1 S U YUY Y woa
Mm.sL8ry wi,=2re a., “:F WAle: CLLe wadad BYS Q0w BARLVOATS
Troadn (2 BUpLOES L Floe unaergroun. 4nl1 8ppsar un

Afwad. welle."
T.3 extistence «* sub-eurface psrmanent #ator 1in
aitier ¢r botn tue p:.ncipal Lake 1e a point of funuamental

importance in opsniny 4 m:in line of communication from

Kiemayu eitnar to A/ "¢ Dira or Wajrndr, but as already




11w tre Desneh Wamo, no golil

reck ol Any Eina wae L oLnoo.

Tolb Wik dl.ALECL o 1602 KNUwifug.' <1 #aat
lay vLepedin Lue extenesive alilwsl ol plasy o Jarcalana
Wl b nave POt il vadug 1n Toerecaetling

I8 pPrut i: ve 1wtz wadler suppl

W LI PR TS A T oeslle at Afmaau,
Wi 179 20 ras Laup, 1o Balivla saye, and ara
duw 25 s elil wdlanuly micacecun Bily ol e

in L.+ A1seriol Al

Rivar nauve ! saw nos
ABEMI VS ¢ Te e Cauic. 4 wellg 2 plle ay Wuggar,

10 R 5 5 RPTE UR S |

Pargal, Gullunan arn:
axcavationt ooCagienally atoa. L. feet ldeepy bu:
wally muc.. l==s.
AL *md Yoae oF 2 vies ¢ Almada a3 811y
ware smpty, L.e. f.aa ncL heen cledned vut in prepuration

Cor tue ury seaven i <ne Bumalls were cbtalning thelr

Fatar Truin a0 raln=pocle seaticred L“roug“‘vul‘ tne

Una of tuese, tue size of an averags Bnglien uorse-

potia wg Bitwttod a {0 vaile rfom tue wells.

o tes ralntall is, no Jdoublt, neid up in
ciien e ar Vo0 - Layey purface, and, Yerming poule,
is *..ere svaporaisd, Favouranle osonuitions o porius
eoil and neavy rain st intsrvalp woula 3llow of a muen
larger proportion uf tue fall being absurbea.

The country it o uniformly flat tnat any note-
wortny gradas leading to tne Laky appear to ke rare,
but ween sucu oueur a larges propeortion of tue rainfall

entsrs Lm;, Tak as run=off.

LE anly aries Lo AI\mé al tie r&lneponle
Mohanmed Zabir 2w Noto A Peandyy x-u CE S an

e

®

al-and dgsgen the welia ?9 the watsr nerizon.
L s = e

S L Bk
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fhus, heavy rain was et wita 1n the middle of June near

a6 Dygl'ty Yame converk tng the patns 15{6 minigture rivuleta

g ey ALy tomadd S1D aWATD ghtch undoubtedly recelved

the greater part of the suppls. The beds of nearly ali the

Laks in the Afmadu ATea arse {ll-defined, ©.8. the Lak Dera

west of the wells at Afmadu consistse of small channels which

night eagily be crossed without the cbserver being aware that

ne was 1. the nelghbourhood of & formerly important water-

coursas Tre belts of bigger trees which mark the banks of

the principal Lake are the readiest indicators of their

positions. Abous 35 miles W.N.¥. of Afmadu (the furtheet

point reached Dy the gurvey) the Lak Jera was crossed 1n

two places, geparated by Bome 5 miles of channel at both

5f which wateér wias flowing and in one was about two feet
deep. On the following @ay the lLak Jera was geen again’at
Fangal, abcut 12 milas below the mest easterly of the two
localitise mentioned. Here rain water was ajundant 11
gurface pools, but, ne at Afmadu, the dseper pita and

water channeld were dry. Poeslbly the watsc seen further
up may not have had time to resch Pangal, but I incline

to the epinion thnat 1t olnks rapidly into tht ground.

gor tnsre scom nu aigne of B regular

¥

appual flow of water.

I gonclude 2ccoordingly,-

Vi i eme auck 8 Tlow of water as was soen in the Lak
Jera 18 gnin&ainoa rov a ceiatively shers disisaos, woern
Lhe water is abserbed and continues to péwcolats along the
channel bed for & greatsr or less distance, dependsut on ’
the slope and the naturs of the soil or the strata tra-
versed, -and

2) that tre permansnt water at Afmadu taps such &

£ o
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supply, its position near a ewtluex,xc; of Laks uvﬂ,mé bésn
‘ohnlen poo_stbly for this rts.-.;n. *

Mept ion should be mads "c;f the 4wo swamps (Desdhetr)
into which the Lak Dera successively flows, or muﬂ‘vmy
passes, after leaving Afmadu. ‘

The Deshek Wama (about 12 miles north of Yonti) the
larger and -ou ’loucherly of the two, is ap irregular
grase covered swamp, with & wall-marked b;nk oonsisting,
at least on the western side of "coral”, ‘similér t\'& that ;
of Yonti and Gobwen. Thers is T thimk little doubt that

S At 18 ap old arm of the sea. 4

‘s i 'rh@ swamp &t Gumbl (&bout one mile N.N.K. of the
camping ground knawn as Kurrumi-Wulldumerr, (ruughly 24
miles s‘tf. of Afmldu) appears to be about 1} miles ].ong vy
about §.mile broad snd was full of water _'b.on 1 saw it,

As in the D@nhak Vama, the contre was a mass of grasgs
and reeds. ]

4 spot ‘u.‘uod Haballofua, about five miles N.W. of
3umhi on the Afmadu track, burn qviunoo of frequent :
'Funning water, which in one yluc nq actuslly flowing
when the Survey passed it on the cubward Journey.

The Lak Dsra here 1s quits slogs to the trust And tRE
locality appears 'ruounhxs for welde.

Ian lwa&b@ui to Mr.iF:R. ;
stoner at A:l.mnm and to Ilr‘ chy Ggreines. o uu
Begumm ‘of Bublic Werks for informatisn cenedEwiag the

I’mm , hg. DhsLetot ThEels

ground lying west of the Jubs Kiver frum Efuds seulhverds,
There appears to be no doudbt that & wumbar of 'chapnels
‘and depressiony exist.in Whig PeEt of the &lluvial plain
of the R!vorly, that they are frequently filled during the

flood seasgn by overfiow and thet in all probability water

is supplied to ehrnumx Wame and the Deghek Gumbi by this
ot AN

v




means, whils 1t oseme 3t 1CISY Jhiedl# LLEt 8 cerubia
amount, Wiy Tewa: Afmadu vim ths loc#llty khown ‘we Bubni
ml;

Paking this intc censidsratiocn, together wvith the faot
that as far as meagured the rainfall at Alexandra 18 con-
siderably higher than that of Kimyu there seeme atrolg
Probability of water heing found by sinking throughout the
triangle of country cootained between Mfudu - Afmadu and

Yontdi,

Probabilities of supplementing tae present Supply.
I gee nc reasén to suppose that & permanent supply of
water spufficient for the needs of an ordinary "safari” would

not be found by li&king shallow bore-holes anywhsre along the

banks of the yrf;féipll Laks.

The ptrrunem water at Afmadu and the number of shallow
pite waich ?:'v‘ been dug at Fangal, Muggar and elsewherse
to the 'uﬁ{;;‘periodicully at least productive, go far to
prove tha ‘ eh is the case.

The i.‘oun*-, »? labour sxpended Ey tne Somalis in cleaning
st ox ir. bupamnq sne piiy ckéy nave constructed ie very
amll’!’ Iul" instanze the Mohammad Zubir ai Teye [nformed ma
that le&? 81ighe" excavaticns 1o tbs astghbourhood of the
124 wed eontainod no weter Tor four years.,

TRy JepfecRiiuy Jari put » fed reat desp: it can
scarcely be doubted thad, hed taey taken e trsubla %o dig,

water would have been obtained.

T S S RS




Yor a (_lasoription of the country between the Kuroll),‘A

'saén.rpmeht‘ and Lake Rudolf I am indebtsd to the accountis

S pf Capt. Stigand and especially t';: information kindly

given by Capt. Athill, The Kuroll searp extends “like
a wall,® *"in many places almost perpendicular,® for a '
distange of at least 200 miles, ogcasionally not Peing.

more than 30 foet high and poughly conformedle in trend




s

¢peTt Trop the River, the actuwin sid perential wasar
rmgeuTasy ¢f Juoziand way B fhug gugped UE.

&) The Deshex Wama,

%) The Dealiek Gumbi and the neignbourhood of Aabpallefum,

¢) The increased output bY gevelopment of the Afsadu

wells,
d) The probabls production of & small permanent supply

by sinking comparativaly shallow wells along the banks of

the Lak Dera to Arrc Dima and along the banks of the Lak

Jera to ¥ajhir, and
) The location of additional occurrences. tn tha north-

central parts of the Provinoe of sof$ cllclrﬁmu sandstonel G &
and limestonses resembling the sater-bearing bedwy ef{lil p
Wak and Wajhir. If found these should praovide a oertatn

ameunt of permanant water comparable 1in quantity with that p ‘.

obtained at the localities named.
owing to sxpsditions outaide Berenll not being allowed, ’

I wag unable to make additional observatigns. <

Nous on tho Rainfa)l of Kismayu and Alexandra.

‘Y aa gives bn the Mitco?u,osicll aeao!dh up to and 1nn1ud-‘:
1ag 1815, tha re2afall =f KlsMayy LAs & nesn ltht(w vnlut

of LA ka4 .nch@e tauﬂ gvar a perisd of 18 yuu. .

~ During tnie time thE maxiwen w1l for any one yaar yu

2% %% 4{mches, the misimmm 6.58,; glving & dxrtor-nea of
22.85% inthes, or & fangs, UARING she aean smmuml falli ae
wnity, of 1.51.

This compares wit. the avarage of 1.24 fyom 13

stations given by Binnie for rainfalls under 20 inches




cbeerved ror & tatal of 576 years. “,

vy ‘he ¥igaaen vecorde, 44.0¢ 8re ebove and 65.54
below the anean, a propurtisn which, as far as 1t goes,
agrees very closely with Binnie's averige value of 4571 and
5594,

At Kismayu the average fall of the ten dry years was
11.10 inches, or 73,4% of the mean value, that is to say,
for 55.5%€ of the years gamgsd the rainfall was 26,6% under
the mean annual valus.

Taking two or three gonsecutive years 6f low rainfall
the results were practically identiocal, ]

Owing to the small total number of observations these
figures cannot be considered as more than approximately
accurate, but thney at lemat show Lhat a phort&gé of over
25¢ on the mean annual rainfall is to be anticipated.

It ie to be noted, howsver, that the rainfall at Alex-
andra on the Juba River (Gosha) for 1911-1913 inolysive
has an averags value of 24,84 inchas and apparently bni;;
no relation to the rainfall at Xismayu. .

Mr. V. Glenday informs me that the total ninrni! at
Movaie Cov Merer  Agxil ard May 1915 waw 15,753 1nche;9, ‘
tae reapectiye amcunte per month vefpg ¢.3., 6.8, and
1,25 tpehoe, the neaviest fall f¢r vhe &Ry bs-ﬁté ){.72., i

1.3, and .30 1.ebes.

(1) *®Reinfall, Reservoirs and Water Supply.? B8ir Alex.

Binnie. Yondon. 1913. pp. 15-16.
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< Byyperst ton. ‘
o Throughout, the whole of the Nozihexn Proentisr District
evaporation 1s exceedingly heavy,
To measure this, tests were made at Wajhir, Aycher's
Poet and Moyalf by means of a pan one foot square provided
for the purpose. This was painted a Light brown and
was buried in sand in the moet oxposed positioms obtaipable.
The amount of water loet during eaech twenty to\ur hours was
made up daily tith’ 8 meRsuring glass.
At Archer's Pos}, & mean of seven teprs, made
during March gave &n evapcration of 39.775 eub, 188, per
8q. ft. per diem, of which rather more than half was loest
between 11 a.m., and 5 p.m.
M .layuli testm were made altogesther for 15 days
givin‘ h‘laln of 40.33%6 cub. ine. per sq. ft. per dinv;,

wumg at the rate of 102 inches per annum.

0 At Wajnir, three observations which give only an
o

approximate figurs, had a mean of 42,57 cub. ins., no

.less than 1074 inohes per snnum.

greatly n&ret that \Q the:mmnt‘q\lpemn \‘s, neds
rk by Rc\tn\xu Bo G “)N" wRD @i, .\E‘u Lo 2y

or fa d to

by the Station thermemetsr for saven dave wWas 70':5 at

rive; but it Moyal® the mexa C QI b L D

6 a,m,, the mean nuon ehad® tamperatus for niné days,
83.2.

The observations &t MoyalL maxe itzkoxz iz t5c middls

of December; I am informed the hottest tims in the

W"‘“’%

year.
O



Explanation of the Map.
&
fhe geologiesl ak&ien WADP eRAWA IppsuXimstaly ile
diatribution of the several ruvk types over the dietrict

under discussion, and was formed from data obtained

principally during the progrees of the Survey but also

from information furniehed by Protectorate Officers.

Thgi supplied by Capt. Athili) has enabled me to
give some idea of the country lyinmg to the east and south
of Lake Rudolf.

The boundaries of the ocalcareous beds of Wajhir,
2il Wax etc, are left vague as these beds do not rise
above the surface of the ground, save as ineignifiocant
domes or ridgee, to form any feature and are consequantly i
ohaqﬁiyd by the thorn bush gz‘aov-tnd by the alluvium of ;
thu,lﬁi&i&ud Plain. : X .% “ ;

B, v
-7&11 wells and water holes waried, with the sxception

of théae to the oiit of Dabandabli, were visited by the
Survey.
Many more, of tourse axiat, which are not tdeluded in :,
the map. ro= A
T
e

"
' E
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i A1
DMIRALTY WAR STAFF, o <N o
tiligence Division. 384 'u,"'uhwhl e, W..d
fo.. Mayfwr 3373
: May 28, 1918.
1309/18

Deer Mr Bottomley,

With reference to Ny ketter €.1756£18 of
80, I find that we still have twae Reports by Mr
s on, Ho.51646 on Central Jubalapd apd one on
. %¥the<gendral and gastern parts of the thexn frontier
‘‘aistrist of British East Africa, No.5534.-R0.

P I au returning these herewith; both oontadn

. sstmmber of maps and dlagrans, but we spre unable, Ba
far; to find anything in the way of maph definitely
belonging ta the Report sent to you on Feb. 8.,

There ia no actual evidence of our having
regeived them, but of cuurse & separate note may not
have been made at the time, ﬂthouﬁ thie is ususlly
dome. I A0 not think they oan be hare, but I will
sontigue to search as opportunity offers.

I greatly regret that there hes bean this
trouble, which has arigen from the faot that the
paps®s 41d not come to us direot, but went through
ant’ dntermediate section of the Admiralty; 'they were -
regeivéd shortly after we began work, wiken our OrXgeu.
ization was in a very rudimentary siate. w

Yours very truly,

QN
W.0.Bottomdey, Baq. - dﬁ 'X’ZW‘ :

Golonfel Offtee,
S.W.1. (¥




