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INTRPOO'CTION \
!'".. ... , . .-*'* j:

. ,.. ~ . " " ~. " ~. f l' ... • " _ t . . ...

The project,'~ineral and Groundwat~r"SurVey.(~s~' I1),~ incl~ded,.as
• • • • • • of; , '. • ' • ... ~ • '

"

,1

of i t& secol)dary t8r~gets, an ex~amlnation by $h~low 'drilling ,. p£~ting
4 '/.'

','

- .
..

,
,~

"..;

.
"

( .
. ...:,~.'..

,.

'.

,..
:. ) -

.'r
( ~.

•

., . .- ., 'It
+t,; I".''

and tr~nc1'?:ing of a. selected' area: near, ·.Berbera .known to contain~dJposlts.,' '.
I .~'t;- ~..

... ; ot-sulphur, all aiming at· the preparation of a. folloC{-Up p~og'ramme to'''-

,i,. ·;:,;,i." ,~> ,.~b~ car,.~~ei1~,o~t l?~~h~~l~i~a1 sumy 'Dei!artm:l of Soma.lia:.~ Tb:'.:.., .. ", ", .. ,:,.;
'..\ ., .' .. .' '" " '. •... ; '~5 . ..-;-, f- ,,', ~,,,.~, '. • -:t'
. \',. ': .,fJ." . '. -.> 't' ". . . . . ,:'., . • . ' , .. ' ",,,,,-,er v: . "i,.

"
':.:" ~" ~\ 4'; ~'. ~. !~~.~Pt:,>~~ra~~on',J~.~i. ~~~eQ.·~t,~"~.~.'wstr.l~' ~alle~ fQr'.exp+OIj~i~~!wtjok

~ -",,,,.. .,. ., ~.-, , ,., ''''. '. ,;., • '. J ,,{. .~ .'\", - • , . . • "," , "..: ' " '.
~. ,.": 'i ' .. <0'" .·t. ':"'\', :_'" :',,~. ' - ..... r,~".,"·.. ..: '.r ~•.~ ••,:: " '\., '.'.,,' .•,:.... '

.•'" ',: ""8:£.. the··l}~r.Qera\.$~phUf.'deP9sits '~(:)!~c~er1ce~~Of?!\"~f'~~ 1 Novemb,er 1969
"q ~ r'.' }t. .~ ~~. . - ~ "" ," ',~' 'rj " ~ ., • '" ,,",.,;"-.. "" ,/'" " .~. "_

\ 'f' ~, :, 'ahd. to':j,Je :'~pnipietJdlJY ~the>rirst:..,'qu~ter of .i9~ .~': <: '~..'-'
.', '*l' __ • ..." .'.s. ....._ ... .:,. "i;T" ~ ~

;": - .. • _ ". '. _ ,'. • ( _.,'" ::J 11 \01 -"

.r ' This repprt provides a record ,o:f;"that 0exarili&,tion. n'~ It concludes
... " ,~ ,." "** ....

" 'that bec~use there'care'fewer than l~OOO tons 'of $~I'hur scattered.ov"er
~,. • .-. . ~. .. \ ~ .t., .-".... .

· 0.. '. .. ' ~ ~ _~\ "

'nine sites', an4 occurring' in concentrations'._"'averagi~.only 3.4 per cent
" . . . . ';, '. "'.\,... , .. . \

.. 'su1ph~, no .,:further e~plor&tion o..r ..\~1.. '1.. 000-UP is' ..~anmende4 in 'the ',. " ..

. :" .' 'Bed>eh. ~re·a. _"... .,., , " . ",
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the,~ occurrence

, .

pread over' an, area.,

,
Geologists of tpe

\.

, ..

'.

importance.

BACKGROUND

, '

--'2

. .

, JI

,.>

. "

Two~minor outcrops of s~phur-, )
fo~d'within' the town itseif, but· examination showed .

..

..

.
- .p.

.I

. .."

,..

In-the fall of 1969 the, project undertook a re~examinat~on of the

'The su1pbur'6ccurrenc~ is situated immediately to the west of the

...

. 0 0
town' and deep-water sea port of Berber~ (approximately ~5 E., l~ N.)

. ,.. ,,' ,
pos~e'ssed only bout 100 tons'of imptire .material

..'

whe~e it covers'an area of 1 §q. ,km •.. ,

~

bearing rocks were

.... '

Of 100 yards square (Pallis'ter, 1957) ." rhe ~ineraI iation was believed
... I • •

. " ..

of'the Aden volca,nics" (H'unt, <1960).

t~, _l~have 'originated ·from an underlyihg fault related- t: the' extrusion.-- .. - . " ...... .. '

\ '

.Somalila;nd" otectorate Geological. Survey repor

. .
.,.them to be too ,small ,to have any pra.ctical.... . .

. . \
, .Sulp~ min~ralizatron in the Berbera district Was first examined. .

'/,

,;b~"thE: Colonial Dev~lop~ent ,Corporati;bn 'in 1952....

, ':~', ,...

~.

. .,

•

v

, I

,&

.',

•

.
. .f

.-", " . ' . .

.\It.' , '. occ~r!en~e, having in mind t~e proximit~ of the. area to ·the ne:wly con-
::\., \. ,,' .'. ::.. '" . t .., '0. " ' " -. ':'- " . . , , . ' ' , , ~)

':;';~~~~;' '~. <.,:.', \: •. s·~~te<i ,,?~rtof Berbe'ra.. In ad~it,ion t~ the one Plineraliz.ed site known
I~ '. ",l.-'I; ~Ii~ ,'~ .' #::'10 " . ~~ "~ ... .'"

;~·1:;~a-t~~.1~~''~~ol~~~~~>.times, e~ght new 'l~c~ities 'of ~,1Plilar, o~ somewh8.t sIt1aller,
" ...~ .:"( ;:{ .~,~ ;, >, "'. ' .'.. ' ' , ", ' " \\ .;, .

• ,', ": 'l.a~m:~~.t.:l~ex:ef'O~nd: .and/.h~se W.ere prqspecte\bY means of t.re..~.ch~ng,

~itt.'i1Jg 8.!1d a~er-d.ri~ling wlth,,:"s:,.i?~equent sampling Q~ulPhur-bearing.')', . \." . , " "

materi~. , Th~'iocation of' thes~ sites in relation ,to i3e~ra .is shown ...
\\' , . . "-. ~ "~. F1 1 " ... I \ .' • '1J.n ,gu~~ .\ \ \ '

\ ~ <

\ . \ .. \

" i' \' GENERAL GEOLOG~, O~ THE, BERBERA AREA '"

~The ~ulPh~ineralizationis cOnf~ned to a formation of coral+irte
. .. \

rag ~~ C~q~•. imestone whi<;h fonnl!l,the base'oi a' raised, beach', eight

metres wide- and cover.ed with Recent loose or poorly cemented sand~ No

, .
'.
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,

'I,

.,

I

" "

..,

.,.

'I

I
,I

...

')

..

-. '

•
"
r#

..

."

" '

jlt / ..

soutn'•. Temporary stream, channels

"..

in' the imm~diate I vicinit:¥of th~ occurrence,'
, .

ilar reefYimestpnes ana'r~ferred to

\ '

'.~

.. ;.

of "the q,UlphUr occur. . - "

..
0.':'

All the'lo:lown sites, excep~ No~ 9 which wa~ previously examined
, ' 7

'. un.~e~ the ctz.1on,~ adm~n:~~ratfo~ J were prospected· by 'lneansof ..1;renChirig,.

, pi~tl.ng and 11 auger:..,drillfng.. ~igur~..2 , 'a pian'of the ' eo<:pl~tafi~.~~~---------..~.._, ..
,...~ '. '" ,...., 7 .. I I

/

work done 'at s;i.te 8, ,shows, th~ 'tYP1F.al: ge,9J!ogiCal. and dimensiona.l a~pects

, .
"

t·>, ,

" .
-In all, 622 'lin .driven distrioute,d:.be-·

"'tween~.the·mipera1izd ~~e.~as deSCribe.. e~~. ~~,~.;-""
Site' 1. ,Four trenches totalJ,.inEi 15.4 'lilJe me:t~e,:,,~ ..,' "',

/.i ~ of ... \ _0 • \.~ ~ ... ~{

. ~" . 'JrenQh 1-1 ~d soutn-east extre~ity Of.: tre~ch·l,-'~ ~~ach 'a ·dePtB.,,~~:' ~ .. \
'" '.. • .. '.. , tt ';''''' -u .~,

.' .t ...~ "'. ',. ... _. .., _~~.;"tC ~ • . ~..t:, ". . :;"" ~' ~

1,"5 -fetr\s vhfle farther to' Ithe :~rtti:"~est·, that rstowa~ds.:~he .s~~ ,the '.

ftrenches are O~5 metJ:e'odeep' oWing "to~ ~e' shailow-lylng water~ta.ble.. ' ,

........

, ,

. '.

•

• t __

" .
..earlier; sep.iments a,re known

I _. .,.... ..~~,,, ~ ~J.'-

'\~l th~~h 10:' hil}.,~c~ose~,Q~ , s
" ... J .._

~, '. ,... as ' Pl~is.tocene· ur:'abbut 1 km-
10.,' , ..

"" _ are' inciled. in' ,the ~)-pbur-bear, g S;dimen~~, ~o .depths rangin~ fro~
'.. ... ~ t , ,. , .

'. .5 t<;>·3 metres. ,'They ~r~ filled wi th' poo:r~y sorted sand and gravel,

, :' '. ·:'.'?hOw~nga "~O~lY d~fined c~rrent~eddi~,,- an~ contai~~ng ~pbles, UP)O ,,;,,:.

. .'30 crn .i~ d'iameter. ' ',Bbth the mlneralized'roclts and :the ~tre~-bed ~luvium
-.,(, • • • 't ~ 8 I ...~ • •

.• ~,~,_ :. ';6"' e. .
. ,ar~ covered ~: a.;o~ti~.UOUS·mantle. ?:f 'loose, san~. of. a probab.le mi~ed

I.... ,,' A ,.:_ .. I , ," • • •

a!luvial-diluv.ial"origiQ; inter.rupted only over. slightly elevated out-
\ ",,: , ,"l • ,'. _.', , "

crops' of harde~ulphur-bearing'rocks. Three of the. nine 'kno~ sulphur
. , . f···, ..., ..

(1 a "'--' ... ' ~ t ., ", .\

occurrenc.es a.re~J:oea~ed to, the !1orth of t.he. esca.rpme,nt'!bord~r'ing the . •
t ' .,. ,"

raised beach on,its nortp~rn, seaward side! 'They fall,with~n the limits
(' " . ,.:- ,

of the low beach ,and the~sediments~enclo~ing the min~alization are
• . ," ) -~ 4 f

, arkoslc' san4.:..al)d.,.,blue gypseouf;;, c~ay...
, !-.J .

.,. t' ." '." L
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Five trenc~es mJ~ing ato~ of '67 lUle me'tres:

\ "

mineralized rocks
; . \. \

holes .. intercepted

, -
extreme har~e~~ of' the rocks and the\ lack'of eX~los~ves.' .

, , 4I!t"

In 'add~itlon, ~hree "pi~s' were s~uitk.. 'on ,site 7 for sampling purposes
.' .' .4 .' ,

and 2 p.its~ north of site 5

,
they were believed to be. outcrops of" s,' single deposit. ' They wer.e

" • • r't t '.'Pldtted S,ogether and ':f.e~ard~d as a siilgle ~rospecting area. In all,
.... ...~. , • • -. t,.

,~ ~ .
10 trenches, -making a total of 197 line metres",' hate been driven. The"

• Q>~

\

over a few short intervals,

/~ ..
, ...., . ~ ""'

trenches' are about 1 metre deep on an average, ranging from,'O.4ometre

'to ;.5,metres~ough in' certainPla~es,'~rtic~arlY ne~r ~he bO~dary
'" ", ~; " ,..", ...... I

of an 'ore' body, they·are 2_;,"to 3.'0 metres. ~ Attempts. tQ)j,r1ve similar
.. ,. . .. '

. ~,/
: \ • '\' >.

deep pits irl th~'centre of indiv1~~a£ ore bodies failed owing to the

.. '

Site 3. Two ,trenches-making a total of 23 line metres.

. Site totalling 46 line metres~

, ' ,

. Sites These"are very cloSely si'tuated~ and at first

The: q.epth ~f ~he trenches is ~~rie'r,aJ.ly 1 metre, but 'somelthat deeper

for the purpose "of following. the mineralization
. ;

northwards.: " \. ~ :

" Site 7. This' site appeared to be the mos\ promising, an~'.it was. there-
. \ 'I.

fore .covered by a fat;.lydense grid of aug~r~~A~-hE>leS• They cut
"~I- . \

to .depths from the surfac\of 3, t~,~'m~tre7. Some

thin zones of poorly mineralized ro' s at greater. ~ ,

. - ' "
-;;..; . ,.": '"

· depths. '"

. Site 8. OecUrrences Of~ul.ur-bea;~n~s:aimeritswere i()~~~
'" J" ,'; .,.,' '"

course of the prospecting work, and, sUbse'quently f1ve,·,renches t- totalling. .) ~ ,.' ..... '-'~, "

135 'line .tres, we're driven with a vi~W' to tracing min~~{l11zatlOn between

the outcrops (Figure 2). Unfortunately:' the tr.~nches w.er~Q;t CQDlPleted.
" .f" -. J , '\' • '. fI """ _, - • I ...

• I.','.

r

•

l",

, ...

..

..

\
-~

.. ./

> #'

:..
~ Site 2..



. ,
~~ :.,,' Mater'ial trom the ,'auger-drillh91es was a.:so collected", generally one

samp~efrtm 'each hble ,an4, wher~' posSi'ble ,.1 1 . 5-metre intervals of the

•

".

.'.

,d

i

Because it was soon evident that any

, '

- 7

. ,

..
\ '

ness of the lithologic ~~t sampled, bu~ none exceeded 1 metre.

for want of time and have given no conclusive result. "However, it'
~

'" i?".,

area· of mineralization fs rather ltmited.

appea~s·e~a.t t!le ore bodJ.es are not connect,ed, and that. the total

•

The sUlphur mine.ralization in the Berbera area is c0rU:ined to

of detrital;,rounded, qUartz and feldspar grains wh~~h'can be more
.. 'I," .' ( •

app~prlaie_lY temea .calcar'eo;"s san~stone~ The- reef limestone 'consl~;;< .

of cor..al fragments w~tl1~lnt~rstices fiii~d with calcareous ·sand.. c~~na
"

"

. -
.lim~stone made up of shell.fragments occurs~asthin lenticular interlayers.

- .
.Thi~ layers of fine-banded gypsum intercalaied with .-ine-grained ·lime-

, ..' '. ','

- holes were sampled separately.

, .
. ,Sampling. All min~rali~edrocks in the prospected area were'systefu-

" , ~

" ,

atically sampled.' Those cut by trenches and pits yere sampled by

me~s of, v~rti~al channels down their walls. The cros,s-sect.ion of

the channe.lsmeasured 10 x).cm; the length depended on the th:i.ck-·

~ Limestqnes ~nct~d~ a coquina type, coralline rag an~ .~,medium to fine-

.\

"~~1' • stone, occur sporadically on prospecting .sl~ 9 •

.. . .~ ....
exploitat,ion of the sulphur of ~rbera would involve development of '

. ,. -"- .- , ...

_:o-:..-grained massive, variety made up of grained calcite with an admixture

nine sites as. a whore rather than site by site'~

, ,

HOST ,ROCK

•• •

all sites, the. sampling re~ords and results are given in terms of all

.:•.;':'.. Jo • •

" various rock types, including limestones, bedded lilhe'st<:>ne-gyps'iferous

. ~~~ '. b~nds ,\ g~y rais.e'lrO~e-a.....Jsands tone~ and late~' sandy .accumulations •

...........

- -- ...

- --,..

..

• - -

•

'.

I ~ ..

• I

,.
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interrupted only by Recent·stream
,~ .. ~ ,

The smallest o~tcrops'a:re round

J fIt..~

In many cases, the shape of ~ ore

- 8 -

."-

,.,

.. .." .
of a water ~offthat does not follow well-defined

'// ,
/

/ '. 'owing to the general~y'nat topography, spreads more or

..

..

~~... ..' "- '< "-..

Alluvium of ReGent age forms l'inear ban.ds along' stre~-chMnel$~.

?~
I

./

massiv~ gypswn•

depo~its isometri~ or oval i:n pla~.

channels but,

by the action

L ' ~

throughout the', suceession•. The entire ~ssemb,lage of sediments· is capped

less uilifo'rmly over the area. On the seaward flank of the prospecting
, j ...

" .area dark bluish-grey clay ~d loam predo~inate •.

.
, '

. The mineralized rocks in the prospecting area usually make isolated
•

." :::~ -
body is outlined on the surface by at band of dark grey to black material

" .:t, ' ,," , ,.' .

•
and rn~sure a few, metres in diametel;wbere~s those of prospecting sites

~ . . . , . '.

f .. ~ -'

by a ~ore or less continuo~s, thin mantle of loose Recent sand, formed

MORPHOLOGY OF ORE BODIES

cobbles and Jroulders of igrieo~s and metamorphic .. rocks which are scatt~r~

, .'

It oonsists of loose ,and poo_r~~.J.n~~~elY bedded,
'\

sand, enclosing/thin interlayers of grit and pebbles and.individWll
i' ..

1 imd 7 are oval vith their ~bort axes rangi:;from, 20.~ 40 metr~s and

'the long ones reaching as m\ich as 50 metres.. The ~and of black J!1a-terial

.' 1:s .altoge~her aosent .on s'fte 8, which is Underlain by coralline rag and

quantities.

The raised beach sandstone, is of ~om~ctmas5~1;yp~,c~sed of
.It" (" ... '"

well-rounded, sorted qua:r:tz and' feldspar 'g,rains with a corisi~erable
'., " -,' . . ~\

't' •

admix~u~of magnetite. Zircon and monazlte were' noted in acces rY
,11't

.1 to •5 'metres wide~' Such bands are

. accumulation~ 'and by wind-blown sand.
, . , ~

,

. ,.
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J:udging by
...

"

l, .

nticular zones of sulphur-

However, theaverage'tt;licknes6

.. ' ,

,
"

~-
--.-~

In vertiCal section, the shapes of the mihe~iZed"Z~are
. \

irregular," some ,being flat and ho~izontal, vertical or even· steeply', .

'.

dipping and others fingering into the surr0Ul?-dlng r9ck. In ge~eral

base. Drillholes· also cut thin, (30-50 cm)

•

, ' .:.. 9

'" , '
All the ore-l>oQ.ies examined, except Site 9, show a marked. similarity

the ore-bodies look like, irregular pods, while near the surface they

"
STRUCTURE AND COMPOSITION OF ORE BODIES

the sulphur-bearing zones is irregular.

of the ore-bodies throughout the area can be estimated ,as 2 me~re~.

bearing'rock at deptHs of 5'and 6 metres, but these are small and of

3 metres deep: at thfs ~oint the rock is 50 hard at,depth that the

trenches and pits'could n~t' be ;deepenedWithout blas~ing.

o~ black, massive, rath~r hard rock which was. i~e~tified a~ bitumen-

. '
of 'the bituminous zone ranges from a ~ew mi1limetres to 10 cm. ~n the

.."........... ,

the, resU1ts of auger-d~illirig; few of the ~r -bodies'are ,as thick as'
, "'" . .

4 metres and it 'is most p~bie that the har est rocks occur at the

I

little value. Such a mineralized zone, however, might be only ~bout

,l'~

show more definite dome-like outlines~ In many cases the tr~nches

did l10t reach the base of the ore-bodiA although' they are more 'than

eo ~ .,

~emented arkose ~d~tone. '~e bitumen forms, coatings on rounded detrital
. / ' ' ;,.

grains of quartz and feldspar and fills the interstices. The thickness

. " .
1 metre thick, even less in, some sections. Thus t~ .. loi(er limi t ~f

latter 'case the zone consists of a series of thin bands, 2mm to 5' mm,

, '

in their su~s~tia~ c~mp?sition and internal st~ctur~ As .mentianed

.above , in the gen~~e~riPtionof the area, their outer zone consists

/

\

lO·

'\ .

.."

.. '\.

/' ....
/'

..,

..



,
~n many cases this

. .

IJ

10 -

( . .

.':"

Thfs absorbs 'atmospheric motsture, giving rise to formation, ,
, . ~ , .. .

(. ,

thena,rdite:

, . .

f~tervals of a less 1nt~selY colowed ..sand. On 'the' surface the 'band

reaches avidth 'of up to '0.5 metre!>,' and .i; .some cases minor amOWl1;&'
. \. .' ," . . , " ,,'

of bit~en are pres~nt·thr~~out giving the sand a g~ey c/~iour.~,'

F\lrther inward~, the bituminous band ,is follOW'ed':'by' ac'alcareous

This zone passes gradually into ·a contiguous zone con:ain~g,,!=L high

prOportion of thenardite which lends the rock an orange colo~. ):~ is

ac~tually this rock that gives ris~;"t~ the formatiQn of sulphuric acid •
•" I 1 I ,I

to n. ..1_ .

The thenardi-ee zone" is n<;>t ~ifonn in thicKness, even wit~ln the same

is continuous and unifonn in thi~kne·ss.

ne~s from 20 cm to 2 metres but throughout an individual ore-body' it

I'.

feldspar, wh~c1:l are 'common to every, ore-b6dy.. ~~'

I .

. .
ot an acid, presumably sulphuric. The calcareo~s zone ranges in thick-,

. ,. ,

The banded structure of the calcareous zone i~ rhUs the pesUlt' of
I • ~. " :':- ~, •• , I

replacement of pr~ CalclU"eous, ~6ne~~ ·,~:I,SSein~t.ed; i?;ra.ins lU"epresent
,. I

of a soluble mineral' 91 salty-~our ta·ste, 'provisionally identified as t.~.,
:;

thick, of black, highiy bituminous, material separated by 3 to IQ-mm

.' . , '.
The detrital' co~ponent of tl:le rock is essentially quartz with subordinate

amounts of feldspar grains and rare feldsp6r pebbles. ... .' . ,

yellOW' to reddish-yellow sandstone with only a minor admixture/'of calcite •

zone shows afi~e-bandedstructure' e~pressed by thick zones ~f pale-

zone consisting of white, fine-grained c8.lcite.

. -

, ore-body, not icontinuous, and it cons ists of ~, series- of. bands', lenses
. . ,

· ~,_irrffgulf1~~y shap~d aggregates :ranging in 4.1ameter from lQ cm to' "
., ~ . : I ~ '\ .., .

2 metres. The detrital component of this rock consists of :q~rtz and
)

•11

l

...

, ~...'"

"

t',

.......,

. .
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In.places,
",

. '" ..

,- .

masSive.

\

Against this background

qf ore-bodies.
\ '

s~Phur zo~' is

~.,..

- li -

•

~ .."

..

,
The structUre of' the mineralized

. " _.

calcareous sandstone carrying more or less uniform poo~ impregnation'
. . I

of coarse (2-4 mm) gra·in~ of native sulphur.

present'in the inner mineralized zone

" \

poorly~ banded structure is discernible owing.to certa1n~~f~t8.being
~ ~.... .

As a whole', the mineralization is uneven, and comparatively

\

,
\ \\\

The mineral.ized ·or sulphj,u-' zone is confihed to ....the inner part of

each successio~orba~~on:s 'described above. It consists. or

. :..mat~i8+./\GYP ous~ bands 10 to ~0cm,thlck/8.re interbedded in the.
.' " I '\ ' 'y \, ,.. .

o~tipri. ' The mirali-zation is rather poor and un~vE\n.'
0.\,

, " " 0 ///:/

~~S·ults of 71, analyses" was 3,.4 per cent S, the"ab~,olute,values ranging, /:: /
..... '. r' . /

,,: .. from.? per '~ent, S t<:> 2i per cent S,Csee Annex). 'Only seven samPl~.s//'

-exceeded the v:alue of 10 per, cent" being abs~lutely anomalous .as' compared

. ~ :"

The,"ave:z:a,ge (a~ithmetic) sulphur, content,' calculated from lihe·

Sampling'results

) ,

../ ..

mineralized•
. /

rich zone~ alternate'· with po'orly mine~1zed or barren ones. Prospecting
", • 11,' '"

( ,
) ..; \ t • , .~-

," ,s~t~ 9, re~Qrted above to be, som.ewhat different trom the other, is
• Il •• ,

'\ act~iy composed ,of corraline rag with minor 1nterl~ers of, coquina

\limestolt~.· Both varieties .are cemented with a calcareous mB:terial and .
~ " . -.
·"the· .sulphuminer~1zation is a ;replacement ,type aft~~,thecarbonaceous

-,' /,

(

/.

..

~\ '

. ¥

h

1, ,

ie

ie.
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7,110, square m~tres

.tons of sulph~

"

:: "

, 967
~ .. ,

-

'. '\

• J.

Site

1

2

•I

:3

4

5

6

, . 7
......~

8
.....

9

,. ...
Total

, !
The av:erage thickness, calcuiatedon the basis of all- trenches. .,

... - :; .. "

.,... ~,; ~

· .,
.. tIIII:l", •.

.
· -.

Thus .th~ total'b>nnage of .
\ i" . '1

... . '. /

the~ulphur-bearing r.oc~ amounts :to 7,110 x 2 = 14:220 Cu. m~tres,
I--- ", - ..

(, <i,

-... "'~ao

. . "'. '

As tar as th~ tonnage' of th~ .sulphur-bearing ~ck.·is concerned

.... ,.. .

wh~ch at' specific grav~ty of about 2 and sulphur conte~t of :3~4 per cent,

.
· -.

. ..

: ~: '-..... .
the:following ,figures, showing the extent of the mineralized sites /

, .
pro1?Ortion of hi~-grade o.re is, very low and that the general tepor

\of ,: the sulphur-bearing, ore Is also loW. v ,.

..
\ "'~.. • -. j.'

an~l~dr1llh.oles, i~ approximately 2 .tres.

". :-. J. -!l

in :sq\J8.re metres, are relevant:

'\" Ij':.

\ . /' i

,to\the bu;Lk at the samples,. end'keeping in mind that most of these

~e~ samples ar~1'a s1lJlilar length one can· safely s~te that the

f /

./

,.,,-'

\

ti

,-
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Conclusions

- 13

\

The occurrence is of and no further ~xploratlon
, "

/

of .

I.

)J

. '

is recommended in the 'Berbera are ',. However, keeping in mind that the
-,

ge~loeicai conditions s1mi~ar to those at Berbera prevail over a long

stretch of the ~f of Aden coast,. attention should be ~id by the

;GeQlo~cal"Department to an~ findings of nat~'ve sulphur in the area.
'" .' )

Other su~ur deposits may be found along the Gulf of Aden. ~
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Annex'

CHEMICAL ANALYiES OF. B~ERA SULPHUR ~AMP~ ,
• • -/"> ~ ...

Chem1c~,aSSay.performed'bY RO!~ts~ Research M1~eral Technology

.Limited, North Wales, United 'Kingdom• . .

~r SUlphur ,
.\

'" Sulphur . Sulphur .,

Sarilp1e (per cent) Sample (per cent) Sample (per cen]) "
.:..

-', ---- ... .
, " 1 0.5 , 25 0.4 48 .0.'2

..
2 ' -<g:~ 26 33.0

,.. z,49 ',0.6.
3 21 25.0 ..~ 50 .l 0.2:.,

.' ,4 "'/' 28a 0.2
"-

0.1 :51 0~2

.. t1 5 , 0.2~ 29. 0.3 52 0.3
i, . ' 6 52.0 ,30 0.2 53 6.'5#

1 1.1 31 0.1 . 54 0.2
lIb "

".-.......

8 0.5 32 0.2 55 0.6
9. 53.0 33 0.2 56 0.2

,,' 10 1.'3 34 :3 51 0.2 ,-'-

'. 11 0.2 35 ' 4. 58 14.6
13 0.5 36 0.6 59 0.2-
14 0.2 31 0.2 60 0.2

/"
'~ 15 0.4 38 " 0.:2 26.0

16 . 0.5 . 39 0.4 ~ 2.3
,J,)

I 11 2.4 40 8.4 63 0.9
<'18 0.4, .. 41 0.4 r 64 . 9.1 v

'. 19 31.0! 4~ ',0.3 'b5 0.. 2
20 0,.5 ~, .43 0.,4"' 66 0 .• 4. ~ .
21 0.2 44 ;'.9 61 0.2
22 0.4 45 ,0.2 68 .. 0.4

".23 0.3 -,~ 46 .3~.4 69 0.2
24 0.3 ~7 0.3

~
70 0.3

, 11 1.0 ,~
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