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Bji.LlY WAR STAiry,
l>iviaiou. 3fl»

a« ra.
•soe

V

f- air Herbert Head,Dear
/ 1 bbire Just reoelTed your Mt?

■Kfiatardab «®d baaten to return tl*« Heporb 
L the^ilC,of Brltlab 
ParlciiiBOji. pm very aorry that It ■» not 
returned aoonlSr. but it 
one aide »h« « migrated

4
one
eraphloal SoMety’a rooma. ,* «.
have a oopy of the printed work when it ia
ready.

litb refereno# to those parts gjti®- 
rally. I should like to say that ,

"«roirh."t:rnrth^^.:ron?:fjf^:a “̂on^
oonfer with someone whom youohargi

day later on to 
may appoA^t to see him?

Y3ura ainoerely.

. # .

SlXiHs-rbsrt Bead, P-fl-. K.P-M.O-
Colonilil. Off ioe.

a.tr.i.

H i.yV...
k: V' :»
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Hertford

MaH('he»tn' StfU'Av:. /.LntALTT WAB BTAJT, 
|lnMm»^noe Division. 3fi. 
rxw> Buyfui. 6ii7a.

Jr

‘.wie/li. ‘h.

■\ .

, sorr^-lio ,'thai li^fsx the

" --- on-t^m Jfttdo^ Oif th^^Siat African Protect or^Si^?

A ■ i
• ■

i■I

%il:>- V7
hS

He Dort

'"'‘'lias prove 1 in Ta9u, in fa-;! i have no very defin^,^

“if-evidenoe that we eVSer them from Oos

It ^ie- ■|B,ht iMSBSlble that they may bej.'found tk 
juarter%hldh has n(^,,yot been luTO^iJ»t!»,d, ^ whito 
I hope -to set eeareliMNn Kl^ ot^|j#;i5f^a 4^4.tea.,,,

ai^ ionser i»^e1^

}■■

J4U let 7°« %ow.. ;>f, e >f f they

uirid bett«

tiifPter \Is.
r.::)V)- Mi■e;..

IleryYqure’

.>/55F
» -'-'I'ifV ;’^ r

i’:-
» 1

■ ^
7^

t- .

-'A '::
■f ____
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p ■fclBtlng ty|M Qt- p^pp: 

frobBU.* eharaoter o^
Twtalled account of r<*^« taJwil and Hao«paandatloni 

as to alts*.
^0' Archsr'o Post to Wsrtl.
(i) Vsrtl ts WaJUr.

(a) »ajiilr to Mpyals.
(4) Moyals aiM nsl^bWH^odS-jj ,

Aliysslnls||( Frai^sr (BCwtt) Vo'
Post. ' ■^■-' ,

:‘fe
future

i-

h'.- :
1.

i'
<1Araiksr's(s)

1

itk Vale. ;
if) MoyU# td

V’ V

? Balstlto* trass of saOlSjt
' i

‘ ^starossv^J^.jftas .'

' ir, *ars<y"'l»l*#-4tig In ths ' 
rtTsrs, s.^.

f t.

, on tlis, MaraitAli routs, north'oif 
PsrtV a* Hoysa%:;^«w^
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All these are foup4i In V-:e Jio.^e

of the TUatrlct, t*;-; ^3> n.’; ^ the

thoe» Sh((‘i6 <tWa«irt!ii«t *«i* »f 
raoea, »t»,, at Kajhlr iiifl ~'-l.. t?'.

Of th68«, tne formar are ca

muae

rerulV Mdi _,oylihihle«lj, 
exosTatloiie about 3 f«#t 6 Iricjiea In dluister and Of

the latter are mucha mealing |Mpth of 43 feet; 
larger and more Irregular plte often 64 feet deep.

tef fran a protected »ell et Wajhlr 
Ocrernmont "Leboretory In Kalrobl.

A. oaiaple of 
me analysed In the 
The result me as follows, In parte per 100,100.

.003Sltrogsn ae saline ammonia ... 
■ • albuminoid .015

... distinct• nitrate
vary hlgii. 

. 5367
• nitrite

Qiygao aliaorbed, 3 houra lab. temp. 
Chlorine

*

43.0

53.0Harduaae Temporary
12. r;Oft.'^anant

Of Kl.dlv :>')lU‘ta<l. an<i ^^ita•:.A ^ct>,it* - 1<
'.nf'.t 'or a -t'-inrv.-.g supply. ■V. •!

aj, t; ,tn41cs*i| ».

.patber. s«ae tia ®»*54 fi. tjro >

baing
The mter froB 811 TWl In 'he daiulr district 

and that from HI Wak Is vsnr disagneeabls owing to 
the content sf aulphuri the fomar la at or

■!

irtaln.

\

4k

i

.• * .-uu* ■



94
/

• /
aeasona of the year rejettea i,j Jhioia-ta.

An analyelB of tM water from Uioyale ■..ae,4l In 
"*».tlo'^ fttig derlf'ed from ehJiiiB* frlte lo f.iA'»0Ll»

(ir^nlee *.^<3. r';Li»ve s ;i4
' eiKuroe of pollution gate the feliowltig reaulte:- 

. litroean aa a^lna amonla

■ • albwalaol^

* nitrate ...

■ nitrite .....

! .013

.crrg
V

r./nU..-r-»

.515

9.,0 V 
:•> '■ ' '-f

5.'S

r ■

oiygen AbAorhe^, ,3 kaurs lab.te^
' j / ’

Cklnrine ' ‘ 'J
'i

rdiieta - tlWspOrery ...
Permanent . . . 2.6

63.0Solid real^a

The water la polluted and ie unfit for
.a'

Remarke;-

a drinking supply.
On the other hand the water from the^ (kiaao

hundred yarda below Archer'jt Poet, theNylr», a few

ee^ple being taken wJiau the atream waa near I50 tta 
1 sweat la tel, gave cae|>aratlTaly goed eaauiy.

V
'1. <

Theke wersi -
Iltrogan ae aallD* (uwnonla

.■ ii broil uBld

• iilt.al«e ...

abearVed.. 3 kouiw iab. timp. 
Ohlsr-.n* ... ... .

■ Herdneaa - Teitpa»«y '...
PamaMnt ... '.. -

\
tx^o^:. v.

s .80#r

i.- ' : • ■

-tR V\
.e6i[3

r
4e9

■ 5.?^ !•
'"•a

3.0

13.6Solid residue

■/gae Capt.Salkeld, Oao^gr. Jour. July 1915, P.62.

5.
s. 'r
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V,
Probable character '>r r

■boo4. r;s .

of ifU'**!!, •'here a flaep ml;{nt lo eUnk
/■

eoBe-pa rt 1 culkr 8traii-oi, afiy wella pwt down In tbl*

dletrlct will te of deptn* probably-, not eaoeedtng 
lCW-150 feet.

Uiifoi tii.atelj

reaeonelle dlataflce of the eltee

owing to lack of water within 
boring la M

nd Bhafta of a»-^all a oroaa aectloosl 
: the skill of natlia work-

Uopoeetble , 
area as la conelstapt 
nan will .have to : a sunk.

In tr.e event cf several wells being 
within a radius tit about a nils from an already .

in

requX»*<^
'•r

eetabllBhed productive well, a hand-loring rig 
could re amployod with BUCt s»viog of time and 
traufis.

Walls In rocks syoilar t
*' - \not raqulrt ’ Imbei liig.|

to those of Wajhlr will

)
sr.-onrl o' .’-out* taken and 

heoagio.sr.da-.t cno as ' c elUs.

iO) AKOfedV* ?ajl to ¥»vdi.
for t’iie at.etni. ,.J tv^* raad, dasa ar» ih# 

oiwpawat avilutiofi of t.b*-Sster onoble®.

the aucuni ■urtuct f-tj .orlyitsg t"*. 
crystalline rocks le Hkconsldei-aVle afd its dtij.rags 
capacity accordingly inay be neglacted.

1

I
i.

r'
1

I-1

(b) Mertl to Arro Tllma and thence ts Wajhlr.

On leaving Mertl the conditions which obtain 
aa far as Wajhlr ajJ. beysnd commenos, lavas-and the oldsr

h'- , -



H
oryetaJlIrie ' ■* 9. - f i wOOo'^.ry

opi«jir-* irvio 4 p36.xn,

rb.- c-u.cai'eour s.v..;*. 
nalghbourhood Indic&ta the igin-er exlatence oi an 
expanse of frosh water of considerable magnitude; 
the detritus which accumulated therein burled the 
old and greatly worn surface of crj'stalllne rocks 
and provided the reservoir capacity to which the

j-

pr»Mnt water euppay #f Wajhlr 1« due.

‘ . e

The Wa^blr bed* are co»e:e4, with sharp red 
as thaps strati ars practically 
masks the 'cXitorop, hsuce It can msrsly

sand, which 
horlsontal;

bs Inferred, tnou^; t,be Inference Is perfectly

Justifiable, that they extend beyond the area bounded
1

The extent the area formed by 
thoee eedtmente is all Important, and it la to 
their delimitation that unfcj-tunately no certain

by the wells.

at tlret sight,be obtained.

As far ae I can judge, It appears p^robabls that, 
thiclmsat’;pay up to 70 feet of eedlmteuta may 
eslfrt

by slh.tlns e *te«dJ<nf P’t*. fi;.- Incurring erhl^
u,

(Stpeiasp tha p>xbate?lty -if ratsr e?-''**

aael'b jB«t'msa5l'oa. 
be imduhea frw tha

*«iiOtlaj(pr»a*in« .■■ryst'Jil'Pr i'S'fi'i*
r z - . .

angulaJ' fma^enta of (juarts or of gnelM f

arol4M.

guide cUi

Ihjrthor lh.fo!0*tlon oar iial’y h* alivfiiu^

ssf^S ijaewl«*B»-wih b'j«t?ot u

gvbhad. pats«4 throtiSb; anytMl^g,-

atuk !ia

V '
the hmM underlylmg eurtaoe leIf

•all should be abandoned and another wtartad In 
an eaeterly or westerly direction.

!■

•

f--.. ..ai.’l
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R«c onm snilft 1 ans.

^ ta SaiMr t* 6S €*.

t|^i'«6 in a etratsi.^ £iji", *3^ 1 »*ul(i r#iia**s* ^

that, If the fons«r 
a« a aub-statlon, a llna 
moat aoutherly of tbe wajhir group 0 
55 mllaa In a direct Iloa, and that ahafta ha auni

at dlatancaa of, aay, 17 and 37 mllaa upon It.
' +

Fear mils 37 ad area of aoft brown illt, laaa

»(^*lem*Bt la to ba malatalaad

ahould be cut to Arobo (tha
.p

t well*) about

wooded than it* surroundlnge, known ao Boroiil,
A short dletanos towould b« suitable foi- a well.

the north of this place fragments of the Wajhlr 
Itffiostone begin to appear In the surface aoll.

of the lak Boghal, aboutA pit in the course 
aavan mllaa aouth of Barchl, would ba of Interaat.

(c) Wajblr to Moyala.

Tha rauta taien waa Yla the walls of Waghalla, 
tha last walla of tha Wajhlr district In this 
•n .-•aotloji, thjsncs by the rain poola of Haahlnnlah, 
li6»l’>r or the fact . 0 join tea more usual

truth lioar iAa hill b3d«iTS ae *11 :^>aaa.

, T.lma}t««it» gi^iOitAA* bo in* ojijfetso 4«tw*aB 
Waghaliii isd, RaBiUiiua.«t a?,-a (.robably d»« to tha

f,

fcrtnarlj mattfiblaai o-' ‘.h* ««.J7iir V*d». but dbout 
in* raoa; aoull-iily escisall. sit^ca rortii o f

(Haahlnnlah) indfoatloua tha rialeg o’f th« 
uhdsrljrlhg n.o»r- are aaan and coatlnua at

IntarTdla, turtll sl^tean Bilea north 0^ Haahlanlah 
tha first outcrops of gneiss appear and extend t« 

This etrstch of country,Buna and beyond.
".4,1

t
5-

/ .si
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a raw lallaa north of HaaMnixlalt to aaa^j K6ron«Ill,

1« ISiarafefra unauitabla for 4^-
At OaVoU , two 4ayB'toutIl's|,K^«ae. 

aoU an* daoompoaadi rack-afford »hf^|l««i v^ _ 
rwaorvolr capacity to aaiow of eoMi'al

>

i ‘

obtaining wator at a dopth of aVout 40 ’n^oOt.
aouthorn al*o of tho^hlll, aroThooa, on tho

doi-btloBi capable of extenaloa.
Two more walla, yielding axoollent water, 

t^ n^h. ■ They

have, ' oallava, been eunk on linaa of great reek 
cruahlng, preauaiably originally following aprlnga. 
Haoonaaandat Iona,

I would BugKoat
nacaoeary water being taken from Waghalla 
the raln-poola had dried.

Xraaa of gray allt, both to the north and 
aouth of the hill known aa EorondU, k* »o^; I

taatlng by ahallow ehafte, tha au^i** '4^
y, y‘::

In tha rains fro« tha ,SbolATa»*w»*-tha hill.

At Tlaball, tha supply oould doubtless be

are found a short dlatanoe- to

a wall near Haahinnleh tha

f
Isoraasa*.

Patwaan Baball and ^he Mot ojf tha AbysAlalah 
aBOa"tp«afet,' thO dl^noa ^' noj; ^at *14 ti^o ground 
on tha whole anattltataa for oinking wall*.

A tW p'Atoha* Of maek iiat',aio«^r' soM sine 
--;;teh’*Bll as north ofknd-Aiiikib about «»» 
■Has north Of »laa. If watef la'naceaoary along 
thlo part of tha route, these would be tha beat

The naamaaa of the cryatalllne rooks on

V*?i

•

sltss.

7.
t



r«nd*re i'; V^' t^e in riiu®

..->«♦ «wc-csi« Cl '-Jit

I- pviltlan.^f th» vn'jAriying WSek.

S«B« pf tht(« ^ra70v«4<'mUs I au 
look wpon as aKpsl^antal, bvt fablers phould not 
bo takon as Indlcatlto of the Impooalblllty of 

^ obtaining additional puPBll**-

; •
f^irosd toV‘

V i.

•A.- ^

:■' v.-^Koyalo and tho nelibbovrWed. ^id) ,r
Ibo walla which supply tho gtatloda/inoludlng yi

*! 7
thosa of flolall, three or four all eo distant, are,' 
with two «B£»a,ptlons, merolj hollowe dug In the

th^ d^scsdittsaliaya.,
I

sands and. gravels of

The position of Voyala, on ifes adga of the 
Abyestalan scarp. Is natbrally udfawourabls for ' 
obtaining a oonetaot and even fairly large output 
of water.

dear the station, the he^,^:^f•^tha ..walj'ayo, 
whloh provide tha prasant anpply f»r tha aaveroaant

, 0.fricjsds are narrow Jritl- etoan side* and rapid 
fall, tW contain but li&tis ti-lvivluai sad

isavt s-algDiiidalbbS* rvu-e'fZ iii4 s«(sr 
raaaj«v«i> ' «cp»?e>, laapwi pooSla the

f

\
•i

-1*

fcwo Ct; A****

dug In th« rook fomlng .tb« y^Xiy,

On®, eunk in Indian, on an uiiiultabl® ait«:i 
In *®*l^rott«j gB«l«a, for a dopth aft or paa-tng 
through the eurface soil of n®arly twenty feet,

i.

4

«t
■f

1.' (,I
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4"

iyurs^W *1 twt^r S ttay (e.5M»

5..
worthy tbft n«p.e la tbe.It la the ir*^!

Tue other le cioae at hM, alml-^tatlon.

-i.lir H>ck to a depth of four o?- live feet*

l-v.-tirer eajp^jtrliflont» <jif thlp Kind bo 
recoraiiended.

rsMUlfMt- ■

of rolloy^halMa tV#,. V-
Or. the other hand the well# a.f HolaJi , whlcH

«upply part of th» Station and the

anll»ala,'are iltsi't** in tha Jowor the

▼alley of that nadfnaartte ejplt from 1*111 a
where It haa a far lamer croM aactHUM^ area 
and la of leea grada than nearer/the head, the 
cenaequenee helog that the queo|jlty of alluwi^ 
trtilch hae l oil act ad,■ fa greatec and-tha,^a»^r ■terage 
proportlon&tely Incre'djitd.

v\-.' •

tkj
■4i

This eupply, I understand, I* not icnown to>■

■:

fiu'. t ‘

Tha Hoaall 'taJliy. »t eoma dlAfBSi^t ftWB'ila*

It ohBio-..al7 hasS.ly altuatad atrat'aglaaHyi

I

'■'4,
tatiBO

and t thJ.uli the a^.yiaa^lilty pf conati'uctlng a dais,,

the etatico ae pdaaiblt, sh^taa ha oesjal^derad,. 
®t^a is ita-aSapt Iji th* oaluhr™.'*''"! trU a

t r ntaar

•Uilaoie Bit’, ooilo he wttaavt dlfftowlty.

•-I'h'. ...Ua i-atcrsli ®tIf is »«;•_ l!iqior'..aih

Voyala ehould be carefully kept.

Between Moyela "borne" and Peaiutt, along the 
edge of the /byoalnlan frontier, are a uumbe" of 
wolle aunk either In •alluvium, or, where the

alluvium la thin, Into tha underlying eohlato.

In the latter ca»» the foliation ("grain")



m '
‘'T na^rl. vi‘‘'i:l6j

7 3 r»:;.d nr t' « viUi-sv .■»^ t:,ctnt 'h*

Fell h£i.- '.ftA;, , .“angatt '

T'..» wells of i-.aniUtt (£5 In Brlttal. territory 
hJLve been dug in t;.9 alluvlua of tie valley and are

They c.outaln 
hut little water, the i*equl roruente of 'aafarle' 
proceeding to tfareabit being taaen from wells higher 
up the valley Ir, Atysalnlaji territory.

The tnlcicneea of alluvium In thp haiuutt valley 
under the flank of Burruli is about 40 feet in ane 
Inetance and ceKalnly euggeete that towards the 
centre of the flat a still greater thlckneee would

obviously capahlo c: iuip . oveiuft:.;.,

be found.

At tiie- depth of 4Q foet tua sand ^ont^laed^, 
This 1ft o-'f Interest in View of the fapA , 

that the majority of the valley head* ■betwen 
if*n«att and Rajautt are in Abyseinian territory 
^Lud that thee* eontaln the pneeent wells, e.g.

water.

H

i

ts .' C yt&i.ts: 'wSu' i ali&rt MuaA■: ro rr.

utoct'e a-\> .,cn,Sl»r<.^» ytX>9y, 6a?t!!g » gftoiS

■i.iint 'iflaiBenees

til. of ttj se&xl) net iM

tv S««)» »<n oir>t,,lniBS wiar.

ffUi .-.vtul--, tioib.l'ii.g.

The auBhep'of firoduc^ug twSJe eiong ihl» pert 
at the ecaiT ahcwe thet there le no ecarcltj of

water In tba'nwlghbovrhood.
r.

(e) Archer's aoat via Marsahlt th Ramutt

?o..



u m
1
\

— ttt ««(Abysilnlan frontier 1 t-ilr«n frcy r:

-Vvt^, 'rta, I? P9t rr:c i.on^ itft;d"r5f’

^ •-6 ut* r, ..f U-.r, it

j

wAt*r

svppAy li deriTtd from:

(a) aprlnga In tjia lavaa and a«d*>«lktad 
bade of ^ha Vartf&kit volcano, and

(b) friar water collected In the eandy beda

flanJt of the' 
of tololokwl

Of tha.oMnnale draining tha aaatam 
Vatkawa .-aa^a and tioa north»r^f>arts 
and Olianja, This drainage i(Jri»taai» wiilch wa* 
doubtlasa fomerly of very colialdarable Idtportanoa,

laavaa tba neighbourhood of the ya^ir*4b|-t roai by a 
wall-defined vajlay ab-ich can be aaan stretching 
In an Mst-aouth-eaatarly direction from a point 
about half way between M^rllle-aM Lalp^s.

V

The published map shows that the toaln line of

thedrainage takes a south-eastax?!^ oourtd te 
of the Marti plateau.

Water appeera to be abundant in the saadi of 
frcBB sou^?b-tP nwfdjliithis system?; thus traroll^^

at the «'auro oaop on the main ohami'et otis dolr a'tiiut 
In slightly oenseiida-ted atJQdi 

wltbofi lalsy Bumoleat wtef'/fer 'eaftri*' of M

1/13. ridLii v.af »i»c on tie aatit, f/hattdSS-iV ' \ ,
A ■i’<,‘ ' ' 1

CouIHIm* eater Oiffl be>bt*/n«d

tha .Jbftt anirpijife flee* '■be e«ier 1« 
proTlded e^/rdage, trloJOU* at the rate of about 
1,500 gallone a day.

't
V^mie 1* on a

channel. Kearly, all the hoaeo Ih t^

^•a feit oeet'

karge tributary t* the prlnolfA , 
ea^iWuthM

water when the Surrey paseed at th^ ««< Of Februaiy.

) '
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At U4»««l» two of i».twr HoJLoo Ai-o in. 4oeo»j(»*«

6ap, lE th». W )of • tril>utary.,. -t«i» i!w ;.J,|1 ’

79ckf fer t£e lest fftv r«*t, th* r«aljwler intir^ly

In aond.

It would ba of great Intareet to follow up the 
aalo channel to the Ouaeo Hylro aboTO Mertl and 
aecertaln whether It le poealble to obtain water for 
the whole dletanoe.

In the ewent »f a diagonal meana of oommunicatlon 
being regulred, I would call attention to the poealblllty 
of locating one from Herllla to Mertl.

That the eupply of water froei the eandy channele 
of the Laleaale-Kauro eyoton could be augmented le 
eufflclently obwloua from the detalle given.

On the northern stretch of the road, l.e. frC(B 
Mareablt to Ramutt, freeh welle might be eunlc at 
the following localltlee taken from south to north 
eltn roaconebie prospect of euooeae.

fii Or t..e iiOfUisrn flank Of tee Mareahlt oaaa 
aah b^ds ar^ fOMPd In cepelderable

j! wtfsre'Sand^ ]^er.4o odoaelonallj’

With » kittle labpur thle loeebMty gives a go.dd- 
u; anatlllary eupply.

(2) On tha alopws ot Horreasli (Haxo !>»rl of 
«nd ^out mliee In a dlract line to the K.N.* Pf 
"Delanere'B Nyoro").

Thla IB a oonaplcuoue aah c«na at tha base of 
which a well 1b rw^irUd to ailated.

V J

thioJeowwi.

: obtained*

!;•
IS.

i
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The aeh beds are eirffIcientiy poroue to ncici 
(3) To tlie nc'/th ot- Hor»4*riaij,, 'o th^ 

edge Of the lava daeart (Dido Quiiguijo) m lak'nreaeas 
the track, ita nal^bourhood rendereo eojia^lchoua by 
the preeence of traee. "

The oatohjoent area la considerably lasB than that, 
for, liiotahca ©f the LaiBajnie iak, but In Tfiev of the 
great tmportanoe of finding water along the Maraahlt" 
Moyale route an expe: lEental shaft should be put down. 
A Bupplv for part cf the year, if not the whole would 
be o: great value in tnls position.

I reached Turbl after dsu-k and left beforeTurbl.

There was no water at the time of my vlalt.dawn.

Such supply as there ^-.txy be Is "run-off" fron the hill 
side and ie p'a-eiy temporary.

Between Turi: Hlii and Ramutt on the frontier t

dhout elever. hours journey, I noted two localities

which, In view cf the jieed for an additional supply

on the northern side of the lava desert fihOuld.bw

These a: ,further exacined.

(a) Six gjllee to the east of 
* Her^-^.^cund on the surf ace itfli

ahella •howlj^ that' this ground wafe, oncf Q'toTwced 
with water aiXl It la poaeible that under lying 
ooneis^ng of eadl^whte depceitsd thereby might hw 
found which voodd {iroTe bf sufficient thlckaeaa, and 
capacity to provide a supply for at least partof 
the year. The question would not take long to settle^

water for the well sinking party could bs obtained frooL 
Turbi during and for a short time after the ratbs.

(b) At a plaoe celled the ^Lagga”, aboutflve
V

iIS.
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hooTB froB Ramutt, one or rain poolie v^iar.

A '♦yetaii <>xlat8T pae''e4 «»«*:•?■ Ir',

.'.»*••« •hA.eli, of .';0 gr«at Importance, h.d.B a

catcUment arow Xar^^r than appeuiott proi,&Ll4f ia©

f Latr.eBB of-.tfre courttJ;^ wa« considered.

Xxaajlnatlon of fho topograph^' followed by a few 
trial welii ehouid prove sucoessfui in finding a

!
■i
1

temporary If not a per-maient Buppry.

S-ui*jnary.

To Bum* *p the water queBtlon from Archer'b Post 
to the AtvyMlnlan fiontler at Rtoutt, the supply as

Promfar^ north as LalsamlB presents no difficulty.

Lalsaajls tu the pools at Ret* (derived from springs 
in lava on iTiS southern edge of Marsablt) ie a water­

less tract - the Kalsut •• occupying eleven or twelve 
hours in txar.blt, l.e. two days for an ordinary "j^afarl".

about half a daysA well sunA south of the Kalsut

Journey north of Laiaamis might be Buccesefui, but 
the coiuitry le no* easy to Jiulge and no definite

opinion caji be expressed as to this lilcellhood of eucaess

onl;; v::t.r' •^r.^iiuinatlnr

:. I, k!«rs.-'^:iracr c•;g^;':‘r ^r - h-xv© been

'Qadt' wh-rshy t r^ter euf-ply ue

(a) it aorroceli and Ir tl.» :,3V to t^a '’v-r tr. it,

anA (b) Dstssen rorbt asai

If) i£oyai« t; Jt i ,

This Journey *as net made from Tajhlr, as I ehould 
have preferred, owing to the shortage of food for the 
men at that Station, which made It imperative thiit the 
Sturvey should prooeed to Moyale as soon as possible.

^These springs may not laet In times of drought.
I

1* .
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j at», iaxe ioute fcllow»il

f*i;urB upon tho W»Jhlr„ir»ll to tno *»H» »t 
th«n in a gonoral oouth-oaotorly direction to 
Buttollu (Bartulio of Bapi), which lo part of an 
altaxnatlTw route from Uoyala to Yajhlr.

TraTslllng at the ordinary "eafarl" rate, Ill Walt 
le flee daye from Butteiiu.

throughout, although near Oghheraii, reached at the 
end of the eecond day, one well waa found which 
produced‘a cupful of water. Othera probably #xlat 
In tho neighbourhood, a* two ■aanyattae* not far, 
dlataiit wore occupied by Sakuyo when I paeaed.

Wajhlr - gll Wak trail le taken after ioarlng 
Oghberall; the first named locality being th(^ days 
distant.

The trail la waterleoe

i

Th*

from Oghberall eaotwarde to Sll Wak, and f iMlwe 
no doubt fui-ther, the oondltiore, gleon a tolera'W.b 
rainfall, are dietlnotly fawourable for tfc'^talnlEg 
daitsr. Tha aeeonpanylng seat and west section, from 
3 twiiu te iriX Sak efcnwi, ao far ae I haTS been able 
to t»!^. U in. SO ihdE.t a time, the atructuie «f the 
eo’jrMy: '

A few mdlee beyond Oghberall a owaree peWbl.y

»ar.6t*o,'.i ivuioi* .d .‘'dfrle*': 0«c»ai6d»i3,y wery 
fsrrugtncua and derived from the degrudatlen of the 
oryatalline rocks, forme an inoonoplcuoue hillock

(Sabbs Hamesa).

. . V ^

and to tho ftaat of Oahba $a^sa oldNear

18.

J . .-ar.i; b 11
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•<. .*JW. tr.:. > - -w**

aarth, whl'h ctx<^ an^<i ‘.c iiiAft baen made by former 
inhabitant® with tie object of formir.^ re8er70lrs.

The wexXe at Oghberail and In the neighbourhood of 
Oabba Ka>^e®a are In laterltic rock; the deepest seen

w*^a 55 feet.

Afti^r croeeu.,^ *.he fiat Unown aa Chulcall Ohofu,

» very poor ejtpoaure la foithd pf A ahaily limestone, 
which Is /©iiowed by characteristic flat-topped hills 
of ferruginous and rolcaceous aandetone.

The next rooks mot with are the far younger 
gypsiferous l.lraastones of Bil Wak.

Kecoamendailons. *■-*

(1) I conclude that the country fr^ the 
Buttallu Hills to within a /ew of QghberaZi' Is

-suitable for wells, that, those of O^hbexaJ.1 'an4 .

to the east might be 'deejjer^d an4''’othWs constsv^ted 
is their ns)(^nbourhood with a considerable prospect

u-n-

•ucoess.

7^ ♦ wfcter ©bt..^ined Itv

cekicr-vpli u'ui'nta ai

• ? 1

Chureii

‘

16.
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Part III.

• Jjf

{Jeu-sra. -idfcrr }

:.n .Ti.u ts.i - - fatf- C., :. -.M i

c: A rV* j a -.
Prc r Jl 1 1 . if

KlauiAy''- jj. . AloXdii-iW.' e oil '■■■kia i< -». A.

Bvai_cr

*6 ecr : ^. ■ 1 or .

JuCalc«-.u f-r W.A

i.-omn^ncas *t 
^:' Wd,...!." dni

T- r-i ^ J. " i . • 1 u ri i A • . d dt-

,f »9 fflt/ie vi' ’ -J »t i

t;.9 Menl PlA-.cd. *... :ae

* :i i: I’l Oc-jdr..ejitei. ifc aaut.ii.-.e t.
.ii-j JurafibicX...J h.vrrf b-injl-c ,A& I'df de dxu:,.; * . .iloiu

.ft.’! Kfey uju.t;toi.ee iwl*-. 
d j ijfid f : w ::c- o! vilt;^ ird^aoi.taiv

ruckB conblP*. of muo..

atOiiae d:, ; lUb «. .

U'id 1 i ’ y;nj» J1: b .
, i i.. / .1' > • - W, fe- -•0: v«r

k> •> M ■ -i. . (>/ d ■ . .. d .4 :
r• .a y O'.Uf . •iio«« d i.Cf /'-A'-.C'i PC..UOiLjC Ihto.-Bijt i ,

'"ooko. of Tnyr# rscflflt X-isiS-’

ee twQan • ^4^1.-:' - rVttit ,
'^orrac.i bv la9 cl -fr

-V*

ara conspicuoue ai S«r»i!ll tw t«(a ■k.orlti yi i,^i &&

ctoMly rae«a^iAPldtf, ubo^B Arab! And alaewuers atjd diiii’'

wd t ) f-baartripC bade uf Vajixlr and Sll ¥ak.

V ftiat i;ada<r rocjtb ars found at euci; widely eeparated

tfi?

'iiyv may c cur at intermediate

<.ev would prove of importance

local 1 ties 8ug^?eelt t:i.iL 
places Wiiere, de a' Waji.l''

ae a source. r.i w 11^;-.

■ ■>.
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A ooll coulJ, I Uiliiitt tw"’' ’.urua,<:. tuesa -laiJobUt.

Hina bi>rinii rig, but -‘^r i..e Jubai,ifta 
„ .1 : i5 n»#'bBary.

fru':ii Kitsr.'iyu Tlii SetiA^K.

by or by ^

gsr'i*:. n i'- « y-^"

■f b.4c^ln.l. Jwu-ney

i:.e6:.-?K Oumbl wu iU'aio.au ctnU t**dt<cy

*Ae

»«uTia An 5 ’.r.e

... Ldk J=r« Ir. •-■.« iirocilon of Vajalr.

..ATacter u.' ".he country .-au’atj I ..»u o*^Ot«a 
n diJi^aiirsA to ba botii Bxiwialva anu ujaiacaBaary 

to, continue tu .xpaiit,iQB further. eepooixUy i<i vi«.. of 
xtiB iOBCrlptloM cV '...a intormaaiata ..una «l»»n by ot.-ar*.

ilOUK ’

Tu-i ■-

to find ani

undulating or fiatThla part of /Vibaid.-ii is a

euySTficinlly fonaea of fin^ bdn<i or ell-., montcountry

.f ir. its c..arictAr8 and traT®r,®«a by huasruu&’Iaiib,
a»*

.vit-er ot&.y in tne rainy soagcn.
diluvial plain of

moric tone

•.•tale ccntdlriln^i . j. C.4.«

Tr.-^re cun ^ nc doubt t.:.a*

A HB fdr .dbt«ariB aeCBntrdl anil Boutnef. Jvbai »

wf a portli^orj 
1:. of ttOJlmjait

lori i;; Bwa-'ip u*Sb i-t

, acccntpanl i-t X p>ju' 1 .'.yf t;.e e«a-b?

ffru.m li,. ;.-c .i ■...■■ Marti Plateau.principally

Duriny tJilt iiiar, c...s octal raeft- of iu& Ooa 
rale®'! tc titolr present poeitiui! cf lOO-IbO fee'.

.;.3 c.-rr^eponalng euhmergerre, ; ai*)pulu

rI dbOVB

saa

..uU b.. f J ; clBQ r. ‘-o Cover c..b esuocry alia 
. .*^1-A'oi part of bua uj'biaiica fu Afswda-..

pt^lnt ie wf. Uaporlaxiild, fedcauai
•1

t/iff comparetlvrtiv recent accua^pl*tlon cf lOtrltu^ ftticte®

r n-'de•’lyin^' formitione may axleV, alc,*iOUg.= ,

I UilTii*., no dcubt t’-jat ’ fj tfie Igittc-^r^wi.- 
of t.iS Lake west of Afnma.u a coneiie.able LalukneBk. 
of alluvluci anu pobbI'^Iv otner anu claer cedlmeDtb «would , 
be paaeed tnrouga before tr.e baeement platform of

tuera uaii be,

>
• 1
I

crystalline rocke wae reacued. !

16.
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The E«kB s tho Mfc#'';-

.-Ha li. Sifr,st:;er.ur ?»>''

Byl.-e, seeping. »»
•nerrow slieOaoS* M/eam" anj flfe4-il3r lUee away la a eerlai 

locality naoed jia^lah-
V

The bed of the Flyer le^t'oereaftar fcno»Al as tiio Lak.

etudied the eaetei'B end of tna 
anJ of laa iak l>era more

the northern Qaaeo

a
U)of water holes at a

(r

tier a. Draoopoll, who nae

Loflan Ewaop an i tna waater". 
cloBBly than other travellers, slatae that "after a p-lentl-

ful rainy season water runs from the Lorlan to tho Dsenek

enj ildf., “At Afmadu tne wells are dug In tne Hlyer-

Thle would aeam
Wania" ,

bed, am tua water supply lo permanent, 
to oiiow t-nat t.here la an underground flow of water, and

'In my opinion t.-iera le sucn a flow from Madolen eaot- 
wards." (2)

Bleewhere ne says, "The Dsahek W*ma lea large shallow 
depression about 16 miles long by two broad, thus forming 

It was fad by a straasi that Issued froma natural lake.
the fuba, and also, during tne rains by too comblsod

' (3)waters of t.ue Lak Sort and Lak Dora

iiipC c(«et»> J'awe.'B oieinion-'to',®s

"fbaMy pwtites Iindorgfcoun* - ttirtstjifh 
lahcti, A^du, 'Rii'bt »nd tne Dasli9'< Taoa to ino Juba, t.ne

^ V

eir "hdrl- 5

that thr &urBcfjfyli u

''in thSB9 planee !59in(i otharwlss uard togeinsnoont water 
eapl.-ein “ (*)

1

(1) Drscspoll. I.». Ooogr. Soar. Aug. IDli. p. ise.

(2) Osogr. Jour. Aug. 1913. p. 140.

(S) "Through Jubaland to the Lorian Swamp" p. 76.
Draeopoll's statamants coocsmlng the Dsghsk Warns »n<l 

Afmadti were prasumably dsrlwsd rfroa natlwe sovrMe, as )/t 
doss not appear that h» hlmeslT rl^tbd slthar locality..:

(4) "Bast kfrloa Protectorate." Arnold. London.. 2na, Sd. 
1WO0. p.7ft. 6ee also Tata. Oeogr. Jour. Tab. 1904.
•A Jomrney to Handlle."

.19.
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^t { i. ally f..'.ii-- •- ®. y. ro A -^6

5^ . ■ft.i-.v'i .^vft-l I 19.U, '-^e ■T-^e

:rU3-fi£t1nf.: quT«ti'‘n cf *:i9 C'.'rnBctlon (if ’•.ny) between tne

Uafao fiyiio hd-i ti.e Dera........... etlll remalne to b©

1 '. -tfoul 1 a(/peHr If tne wrri ter mayietcTtnirei, tuouc- 
te allowe.i to nasar^l an cpir.K'n, tr.at tfiore' le r.c cutlet

ti.fi fi’ver ?iareT.y ex:.aUBt» itb'Sl.f‘r.e Lorlan. an i '--at

In support:r. ite lower reac.ua*.I auc-'eeci oT! of pwao'.pbl:

t may be tnat Oaptuin Will iamb F<.B. proved

•net n. water reacx*ei tne Juca

(,f wril'j.

bv recer.*. InveetIgatlor 
Plver t.uroUi^,:. tne D^s.'^ei. Wair.e Into wnlri. tne Lak, Dera «aB

’0 new. "fl'ipucte.:

Captain Balk-l 1. ir. ^ Pepor t lated me 6t:. of April 
191-4. pppakinjT „r* i..5 . ellt l *' V.a Af-iddu area taye, "All

of t'lese except Afru>5 i'. *ra eurfaca vi-elle ai.a are not always 
coi^taln excellent water wnlcn appearsrhiiable, tiiey '.ouerer 

tf. he fiuppilsrl by tre LaK 3a'■a an i Lik Dera, bui now far

tnev iei>«rni ori iucdi ratT^fall 1e uiiKnown#

Tiie Afmadu wells are pernidnent ana have frequently 
T; fu'^r; i.ieni to say tney are about 

• uae V.a'>kf t‘.'i Lmk i>era i.b’ ir. tn« bed

X p«;iaJi-nsni und* rgr^iuna aupply f^rniei.ed

bt;er lo e:Oi i t-e-i.

i;.;.

*f,4 \.t*p

by ’..'i! l)ere tak 7«fa >. '

l.ater ri« 'iada.. tiis Lak.DarA '‘.t tne w'At^r troufl,.

ana w.MU/y. i' ■■it ■*l.i.e Lc' : a.•"-•s •:ii r O'"'. . .cA

* cne rrUd«/. nappoaram.dtary wi.sre a 1. *.-.e Wat»r;

cfi 8uppo^^eJ ■.

Afiuad.. wells."

r .3 existence >. *' tub-surface permanent water in 
eltner or botn t,.e piincipal Lake Is a point of funaainenlai 
importance In opening' a 5i-ln line of 
Klsmayu eltriar i.o Aj *f

flk,.. ^anaertjroun. ar.i appea.- xn tne'. t 'a-i

communication from

Dina or WajiJ r , but as already-

-■■i
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t j e.g,4 'jarAl '■•j'j-fr i r . ny ; ri^- v^.c -vah.

■dn i i-r V.9 Deeiiftk Wjun-i., n-. ^a/>-i :..6 4;efc’--*n

Tw^-.k ui L-iny K'rt-i iK.if -O-uii,.

j ri kno«i.ii'..fc.' vi rt.iatT..; b i ; . ■ 1

lay Lx»a axlefjbJv- -ilii."! il plt.r' J-.naiana

wQUl ■ '..-j; v.iiua in :'c reu ibtxf;*': * -H V ■=•

.j I 3 .^a ivi (• feuppi^ .'-.'iS p’-u’ : :• - i ; .

r -.ic.'. vf ..silk} at. Armaau,

b 0aikvia bayb, anu ara

W-. •. .

-O '.0H .i •-..
jilcacewUL fail- ul,iu^: ::. 1 f i

i sa* in aiec.j;c:tRiv*;- r^ar'i!.

•■.,9 pi 16 UUe,f;ar,•. -t -</9 i I;-iabMi vf • •.<. V.-j cx.

aliK- .fF?4r*;il, Oullc-.an a:,^ i;''>

^xcavaiior.'K occdBlbua liy a^ _ - . 1feet ieep but

JiMC.. i-r.-. &...x..aai,

't Alaadt-i t,/.3 -6 libAt ■ . ib '.•lb:'

amp cy, t.a. r.a^ net bden olsanad out in preparation 
:‘or tiio -ucy Beabcn m * tne SotnallB *ere obtaining their 
«al'ir JVux. t.r» rain-pijwii. boa t tu re<l UirtAUgn^u t t/ie

a^ ura*.'

one of ttxsue, tne dlze of an at'e^Jige Bngilen tiorae-

*!taF Bitvwsibu u t -! yj! i«i ! f'om ttte w^lls.

Hue;, i.f fb'* rainf.ili ia, no ioubt, ubia up in

..lyfiv uurfaeSj -inii, foniiing |i>egle,

j?a/oiii anio OvhUitloPb porotM

xt Int/rvalb voula allow of a muoex.

V

IB t..ere evaporat^^a.

Boil ana /leavy rain 
larger proportion uf Lue fall being abaorbeu..

rue country io tjo uniformly flat tnat, any note-

voj tny grades leading to tae Lalts appear to be rare, 
but rfr.sn bUCi* oouur a large proportion of tue rainfall 
eiitare Lak as run-off,

?

' .'i- .■
• 'il
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the middle
1,:^& pldie.t'ire rlTulete 

undoubtedly rooeleed 
of nearly all t*^®

rain »ae met »!‘.b m 
ccn»eriin« the petde

Thue, hoary

Si’sn'. »=*■.
, ^ -eitdly {,.o*'/‘de tns ere>™P Which

The hedflof the BUppi/.the grea^’er part
in the Affflftdu »irea are

lll-d.flned, e.g. the I*h D.ra

of oKiall ohejinelB which 
being aware that 

wator-

whlch mark the banka of

lake
Afmadu coneletB

of the wellB at 
might eaally he 

in the

west *
oroeeed without the oboerrer

formerly Important
neighbourhood of *

of bigger trees 
the readleet

he wao
The beltscourse*

Indloators of their 
of Jhfnadu (the furthewt 
Jera was oroeeed la 
of channel at both 

about two feet
seen again at 

eaetorly of the two 
Was abundant la

the prlBolpal hal® ^t'e
About 30 miles W.N.W

poaltlone. 
point reached bv the 
two placee

Surrey) the Lai 
aoparated by eooe 6 mllee

and la one waswae flowingof which watfta-
foUo.tatf«*y the Lak J.ra was 

holbw the moat 
Here rain water

On thedeep.

Jangal, about 12 mllee

localitlee mentioned.
»B at Afmadu, the deeper p}t. and

Poaelbly the water seen further 
reach Tan*al> hat I incline

eurfaoe pools* hut.
water channele *ere dry.

hare had tins teup may not 
to the opinion that It elaie rapidly late the jpoimd.

eitna ef a regular,soi-, thar* uar, noOt no

annual flow at water.

' t
I conolude aooordtngSy,-

IM th» Lak. U..th » flow of water ae was eew
ffciatiTtly ehort dtetaaoe, when 

and contlnuee to pawpplate along the

1 t

yera la gaintained 
the water le abaerbed

for a

■r

ohan.iol bed for a greater or leee dletanoe, dependent on 
of the Boll or the strata tra- -the Blop« and the nature

vereedi and 1
that the permanent water at Afieadu tape euph a2)
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/111 :
wsl/i It* position no«r a oaanueQOO of La*« hariag toon
ahovoQ po#albly for this oraAson.

•v
Kootlsn ahonld be mad* of ewa^ {JJojfcet;

y^i ' ^ ■

Into wklob the Lai Lera enooeaalTely flowe, or 
paaaea, after laavlns Afiaadti.

The Bashak Tana (ahout 12 ailea north of Xontl) the 
larsar and aore aoatherly of the two, la Irregular 
graaa corarad aaeag, with a «dil-<Bafksd hank oonadating, 
at laaet an the waatern aide of *ooral*,'alaliir that 

Th««e in X thlni little <Uuht that

*

of Yonti and Oohwen. i-
_• it la an old arm of the aes.

Thf nnn«p at Oomhl (about «ne oUa I.H.I. it the
as Kurrual-Yulldumerr, (roughly 84

^ .
‘ eanplag ground knoi^

Bllea S.>. of Afttadu) appeara to he about H «llea long Ijy

abetA i,ailX^ broad and aaa /all of aatar nken I ean It,
, the centre aaa a a*aa of graaa >Aa In tha l^ahak Vi

and raada.
A Kfit eallad BaballofpA, about flra mllaa I.W. of 

<Htshl on tba Afnadu traok, baara tetdinoa of fxeauant 
' rising aatar, ahioh in pna ,^lAaa aa)| aotually noalag 
ahen tha Surrey paaaad It <ta the outaard jouiney,

Tba Lak Bara hare la 3wlt# alone to tie trart and tlbie v.if 
looailty appaara farotqtabla for apika,

I aat lad^blad, to ,!fl4i«ui, A«.
atonar at Alawddra and to ’awdfiae^.dif ti*.

,,Be^art»*Bt'‘«l'llublio *«i*a for iiafsiatAtSoa fleaodMsiae tka 
' ground lying aaat of tha Juba Sllftr rtea Sfudu aautUJrurds. 

Thera appaara to be no doubt that a wnalwr of channel*
'and dopro.aioBd al^^ai^lnkhld iWi oT the allurlal plain 
of the Hirer, that they are fro<iuently filled during the 
flood oaaaon hy Jiyerflow and that In all probability water 
la ajwpj^od t^tb^^hek

■ L-

mi
-•v

- j; ^
• iaSaistat iioiwi®
i;

Wana and. the Beahek Oianhl hy thla

-mi' V.-...J': ',
/- V ■«
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*w’,* n o5">«» >t lets,;; « o»rt*ii

laa-mt, «i»y r»«a* ?i3R5»4\i »1» t'HB 'iuonixr iae*S »» Sahi»i

m*.
?iikl3« till* lata cenal'daratS.on, togethar altt tU# ?*ot 

that -a* far ai neaaurad the ralhfa?.! at Aleaandra 1* con-f

aliarably higher thaa that of Kiemaytt there aeema etrong 
prohahlllty of water being found by olnhlng throughout the 
trlamjl* of opuatry ooot*ln»d botwoen Mfudu - 
Toatl,

Afmadu and

ProbabllltlOB of aupploaontlng tbo pP6*«at Supply*
I eee no reaahn to auppose that a panaanent eupply of

ortlnary 'eafart" would 
bore-hole* anywhere along the

water *ufflclont for the needs of an 
not be found by giliklng aball.ow 
bank* of the prfe|pal

Th* poraanemi water at 
pit* which ^ve been dug at 
to *Pi^;periodicdlly dt lodot produottr*. go far to

LakB.
AXWdu and th* number of ohallow 
Pnngal, 16igg*r and oleewhor*

ib la the oaee.pro re tha;
Th* ««unt of labour eap.nded by the do«i*li. In cleaning

osaetraetoa; t% ^eryort or4n*»«>l>«“lnd *-ba pit* they
the hohaaiMd Eubir *t fe?* ia£^rs»U »aSsj<Jl^4cr' lootnrvi*

in th* adlghbonrhood of thethsit eew *ii^"*aG«»*tioa* 
lAS "JUS eontilBod no wst.r for four y«»r». .1

but a few feet deeps it ean■"lw»a .■srpressics's
eoaroely be doubted that, had they 

would haeo been obtained.

taken U>e tjroabl* to dig,

water

\

: ;t* '5

■ ../ • ifi;
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Ui« country b®t#»en th» Kuroll

Indebted to tba auccount#
Tor a daaorlptton of 

■eBcfcrpnsent" and Lake "Eudolf I Wi

oapt. Stlgand and .apeotejly *0 lafpmatioa ^dly

Tito Xuroll *earp «atend» *11*6

t

--r"glT«n by Capt. Athlli. 
a wall," "In nAny 
dl stanae

f ojf aplacae alaoet parpandlttUiar ,"
Qt at laaat 200 mllea, oceaelonally not iJeing., 

f»»t big!! and roughly confoxntoW.® In trandthan SOoora
f

t
>■

9.

\
.

■ v*- ■ ^ V,

a".'

A * * V-<' x
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V ■ iv~
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actuiU^^T-t fyo* '‘'® RlTer, tJi»

cf ^uosJRnS »■/ tai^S 'SS'"•-'^scioTceo
t. ) t>i» Beahei W<ua«.

t) Tba Mahak aumbl ana tba

o) Tba Inoraaaaa output by

naigbbouriiood of fla'Dallafua, 
dayalopinant of tba Ai#a4u

j

walla.
a amall paraainaBt aupply 

walla along tbo banka of 
and aloM Os* b*nka of tlia I*!

d) Tba probable production of 
by alnlloc oonpparatiToly aballow 
tba I*k Dara to Arro Dlaa 
Jara to WaJMr, and

additional o«ouwado»» t^ iMrtb- 
of tba ProTlnoa of ao« calsaj^ua aandatonai 

^tar-baarlng badf of Xll

abould prowida a oartala 
c<n9aiabla In quantity *ltb thait

a) Tba location of

oontral parta
4!and llaaatonaa raoaiiibllng tba

If found tbeao»ak and Wajblr. 
aaount of poraanant water 
obtained at the looalltlao na«ed.

Owing to ojqjodltlono 
I waa unable to make

outaWa Serenil not. ha tag allowed, f

Aadditional abaoraatlona.

.kad- 'Aaaandpa.the Bainfaj.! df Klanayu 
ibe Jtotooroiagiott Jteacidii, ® to and Inolod- A

Sole on

' 4a 3 ! yen in 
log IhiS, tb"
of 16,10 Inobso tales »T«r a -period i>t l«_j?aara.

fiurlng til. ti»a the aalElwua Sail for aaj oM y»»f «»• ’

Bilblwim d-ib, siting a dlfforaooa of

thS’ fali. &•

of Slkiayu h** * «iatt,:aw^ga walua
!■»

2»,ei tnobao, tba 
2ii„6b inebe*

unity, of 1.51.

Tbla oaaparoB with 
atatlooa glwan by Btnnio for

9i .a3>2&<£3 I ;
■ ■

the aweraga of l.®d tva» 13 ; S
1ralnfalla under SO inohee

/

i



r,b»er?#d rgr a i<3^al of .7«ar«.

Ir, Xlft-aai^'j facerA*, »t*«T5 55.

balow til* ai®ari, a proportlan wMoh, a« far as It «o«b, 
«gr««( «py oio.ely wlta Blmila'. .r.rkg. t»1u. 0/ 4S^ Md 
5S<.

Uj

(

At Kl.iuayu fha ayerag. fall «r the ten dry year. *Ab 
11.10 Inohee, or 73,4< of the m.an raiue, tS*t la to eay, 
for 05.5< of the year* ^kagsd the rainfall »aa 26.6^ under 
the oean annual value.

Taking two or three ooneeoutlT. year. Of low rainfall 
the reaulta ware practloally Identloal.

Owing to the amall total number of obeerrattohe these 
figures cannot be considered ae more than approximately

but they at least show that a ehort*g« of oyer 
H55^ on the mean annual rainfall la to be anticipated.

It is to be noted, howerer, that the rainfall at Alex­

andra on the Juba Rlyer (losha) for 1911-1913 inol,valTe 
has an average value of 24,64 Inchea and ^parently bea#B 
no relation to the rainfall at Jtlemayu.

V. OlendAy InXorme me that the total ralnfalt at' 
Jloyilo for Uarcb. tcrll and K«!’ 391.S tra* 15.79 Inches,

/

-•*>
sccurata t

•

Ux.

xud raspect^rr par 6e8k) a^ad

i,e,.t (nebje, the neavteet fall far sne «,agr b*.^ 1,72,,: 
i.S, and ji.JO i.tihss-

■ir-

i
•c

(1) eBainfall, Seeervolre and »atep Supply.' Sir Alex. 
Blnnle. London. 1913. pp. 15-16.
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*
''SvV@r«tt<j»,

fixjpou*liout tii» ttiei* «? ifi* Sos%a*>-B »»«Bti»r £)i»tri-ct 
• Tapor«tlon 1« exceedingly lie*»y.

insure this, tests sere mnde st Vsjhlr, Agoher's 
Poet and Uoynie by mssns ef s pan one foot square prcTlA*<i 

This sas palatsd s light brown and

To<

Toy the purpose, 
was burled In sand In the most exposed posltlactobtainable.
The aaouct of water lest during each twenty four hours was 
Bade dally with a asasurlug glaee-

At Aroherd^s » Bsah of esren tepis, mads
during Xardh gave dta evaporation of S9.VT5 eui. Ids, per 
sq, ft, per diaa, of which rather wre than hall pas ^net 
betwaen 11 a.a. and 3 p.».

At jtnyalA taste sere made altogether for 13 daye 
glTlni’ilirlUan of 40.

• at the rate of 102 Inohee per annum.
' At »ajhlr, three obeervat lone which glee only an 

aj^oxlmate figure, had a mean of 42,5'? cub. ins., no 
flwsB than 107^ Inohas psr annum.

l^reatly OMret that t^ thenaometbic^spsclal’lv made 
thlaNthrl by Refca^of Sono we.a uitSfer nui iewi

or faHed to arrive; rat Att Koyalt the a«*a teggst-tiSurM

336 oub. Ins. per eq. ft. per diem.
t

?by the Station .thertismetef for e'Aven dart was 70.b at 
6 a.n., the mesn noon shade teapers-tare for nine ddys,
as". 2,

1
II

The obeerTratlone at JCoyail. «f«i« titon Is the aUdgls 
of December; I am Infonsed the hottest cine In the
year.
O

As- NKw • iV''

^ ^ Th;

'4-■•f



/
i-r-

Xzplaaktlon of tha liap.
*

¥ha g«ol06lc»l- *k«46o- aa» ahoaa liia

dlatrl'butlQA of tlxo aevaral jruak typaa orar ilia dlatrlot 
unilar dlaauaalon, and vaa formad from data oOtainad 
principally during the prograaa of tha SuxTay but alao

froa Inroraatlon furnlahad by Protaotorata Offloara.
if

That Buppllad by Capt. AtMll haa anablad ma to 
glva aoi*# Idaa of tha country lying to tha aaat and aouth 
of Laka Rudolf.

The boundarlaa of tha oaloaxaoua bada of Wajhlr,
*11 »ah ato. ara laft tagua aa thaaa bada do not riaa 
abora tha aurfaea of tha ground, aara aa Inalgnlfloant 
domaa or rldgaa, to fora any featura and ara conaaquantly 
obaporad by tha thorn buah or ooyarad by lha alluTltaa of 
tha .£|i)aiand Plain,

..jiil aalla and water holaa mariiod, with tha axoaptlon 
of thdaa to tha adat of Dabandabll, wara rlaltad by tha

<

t'

SurT«y.
y's.

Kftny ao7«, of tourpa pixist, vliiob not Uislaidpd ^
tha nap.

. ir

'•4W

V.'- •

;
.1
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Mniirhefttf r .sV///<//v. ii . /.DMlIlALTy WAR STAJT, 
V.tiiUgBDce DivlMon-Sfi# 
I,;,. Mdyfiur 6879.

?
Uay 2a, 1918.

LG09/18

Dear Itr Bottonlsy, 
With reference to piy. letter »^1756/l^o£

SdS’s.TSss! ‘so.
I am Wtttrnla* botji oontMls

/ of a*p» «o4 diagrams, but »« pan Wtl*. •<»
taj*. to find snytun* In tw my o< a^ib doftaltuly 
balouging to ttea Baport aant to you on rab-.S-

FHai* la no actual arldanoa of our having 
raB»lT*,d thain. hut of ororaa a aaparata not* may ^ 
ham Dean mada at the time, aithougb thli la uau^ly 
aoB». I do not think they oan b« harm, but I Bill 
aontlnuB to aoaroh aa opportunity offora.

I greatly ragret that thara has bean thla

iaatlon waa in a vary mdimantary atata.
Toura very truly,

fe.
y.a

3.wa.


