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A. INTRODUCTION

This repori has been prepared for the Seminar on New Mgtals and
Minerals 4o be held in 4Addis Akaba on 5-10 Februarf 1968 under the
auspices of the United Nations Zconumic Commission for Africa. The
metals which have been listed for discussion are: béryllium, caesium,
columbium'(niobium), germanium, hafnium, rare-earths, tantalum, titanium,
ytirium and zirconium. Thereport deals with the occurrence and economic
potential of menerals bearing these metals in Kenya, together with an
account of their exploitation, extraction and processing to the extent

that they have been developed.

Information for this report has been obtained mainly from the-
publications of the Mines and Geological Department of Kenya, to which .-
acknowledgement is gratefully made. The following sources of information
have been of particular value: the Mines and Geological Department
dnnuel Reports for 1933 to 1955, the Geological Jurvey Reports, the

Geological Survey Bulletins and Information Circulars.

Information on the occurrence and production of minerals of
the rarer metals in Kenya has been given by Hitchen (1937}, Pulfrey
(1947, 1954, 1960), Dodson (1957), Du Bois (1966), Mason (1967), and
more detailed information is contained in the Kenya Mines and Geological
Department Annual Reports for 1933 to 1965 and the Geological Survey
Reports (1933-1967). Summaries have been given by Pelletier (1964) arnd
de ¥un (1965), and Dixey (1959, 1962, 1963, 1964) has reviewed the
mineral resources potential in reporits prepared for the United ¥ations

Zconomic Commission for Africa.

Additional information on beryllium has been given by the Atomic
Energy Authority (1958) and Du Bois and Horne (1962)3; on radioactive
ores by MacLeod (1959) and Darnley (1959, 1961); and on niobium and the
rare-earths by Deans (1955), Hawes (1958), Pickup et al. (1960), Coetzee
and Edwards (1959}, Bakes et al. (1964), Harris (1964, 1965), Deans (1966),
Harris and Jackson (1966), Heinrich (1966) and Mason (1966).
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Maps of mineral localities in Kenya have been given by Pulfrey
(1947, 1954, 1960), Dixzey (1963), Pelletier (1964) and Du Bois (1966),
and are also contained in the Kenya Atlas (1959, 1962) and the Handbook

on the Naftural Resources of Last aifrica (Russell, 1961) .

Further iniormation is contained in unpublished reports of the

Kenya l'ines and Geological Department (listed in the Annual Reports

for 1933 to 1965).
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Geological Department, Kenya, for assistance with information; also
Frofessor S.H. Ominde and Mr. G. D'bouza, Department of Geography,

University Colleze, Nairobi, for assistance with the figures.
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B, HISTORY OF THE 55ARCH FOR LINDRALS IN KINYA

Due credit fer our present knowledge of the economic minerals
in Kenya mist be given to the Mines and CGeological Department of
Kenya which has been reSpons1ble not only for the geological survey
of the country, but also for carrying out detailed investigetions on
many aspecte of minerel resources., The Department-has completed the
mapping of over 60 per cent of Kenya, has published an impreseive
number of regional reports and has aided and helped mining activities
in many ways — by identifying and analyzing specimens, giving advice
on pegging and developing claims, improving communications, revising
mining laws, training of local prospectors, etc. The Annual Reports
for 1933-1965 of the Mines and Geological Department of Kenya give an

account of the varied activities of the Department.

When the Mines and Geological Department was established in 1933;
the winning of gold wae the main mining.activify of the country, but
the efforte of the Department were soon directed at developing eﬁher
minerals'ae‘well, such as asbestos,'carbon dioxide, cement, ceramic
materials, copper, diatomite, graphite, gypsum, kaolin, kyanlte and
mullite, limestone and lime products, meerschaum, mlca, pumice, pyrlte,
salt, silver, soda-ash (which later became the chief mineral productlon),
talc and vermiculite. The account which follows refere partlcularly '

10 the mlnerals under discussion,

Durlng the 1939-4F World War, aid from the Colonlel Development
Fund helped in the exploration for strategic minerals, and with the.
development‘pf_atomic power, the publication in 1949 of a Ministry. of
Supplies foer‘to purchase uranium minerals aroused the interest of‘.
prospectors in a search for radioactive ores. This led to the exploit-
ation of small.ﬁuantities of samarskiteffergusonite—davidite—monazite_?
from pegmatites in the Loldaika Hills north‘of Nanyuki in 1949 end
monazite~samarskite from pegmatites in Vest Suk in 1951. Although an
intense search was made in subsequent years, Which led to theefinding_
of small quantltles of radloactlve minerals and rare- earths elther
in small concentratlons in pegmatltes or as disseminations 1in countfy—rock,

no deposits were found to be worth expleoitation.
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The need for beryllium in radiocactive piles stimulated the
search for beryl and some was found in the baragoi area in 1952 and
later elsewhare. ©Small quaﬁtities were.sxtracted in 1952 and spora-
. dically in subsequent years,'totalling 15 long tons; At the instiga-
tion of the [1):4 Atomlc T"rusn'r',g;y Authority. geochemical work on the
ocgurrence of berylllum in Xeny~ rocks v r.carrled cut in the period 1956~
1960 with 2 view to determining the likelihood of the presence of
disseminatéd deposits of beryllium minerszls, but zpart frem certain enomalies

requiring further prospecting, no favourable indications were obtained.

In 1952 the Mines and Geological Dspartment of Kenya carried out
& preliminary radivmetric survey of thas carbonatite centres of. Homa
Mountain and the Ruri Hills in hWestern Kenya where radicactivity in
the soils was traced 1o the presence of minerals of the microlite-
pyrochlore and euxsnite-polycrase groups. In the same year tests
with a Geiger counter on Mrims Hill during the-mapping of the region
by the Kenyas Geological Survey showed ths manganéss-iron deposits
(whlch had bean known since 1919) to be radiocactiive. In the following
yeoar dlssemlnated rare—earths, contained in pyrochlore and mona21te,
were found in the soil mantle, Systematlc prospecting contlnued in
1954-55 by means.of detailsd pit¥ing and a radiometriec survey, and
the reserves were estimated at 30M tons to an average depth of 21 ft
and

5

3.1 per cent of combined rare—earth oxides; deeper pitting gave

over an area of some 577 acres,; the ore averaging 0.27% Nb20

higher values up to 1.8 per cent NbEO and 14.6 per cent rare—earth

oxidess Samples were sent to UK for zre—dressing reaearch, but
beneficiation problems prbved to be too difficult. The Anglo;ﬂmsrican
Corporation of South Africa Litd. became interested in the deposit |
and carried out detailed work in 1955-56, with the assistance of thé
Geological Survey until about 1961, Further drilling and plttlng
confirmed a high-grade area comprlslng a reserve 1M tons of ore,

assaying at l1.5-2 per cent of szO snd 17 per cent of rare-earths. Reports

5

were prepared by the Mineral Resources Division of the Overseas Geologlcal

Survey, London, the UK Atomic ®nergy Authorlty, Harwell, and the Warren
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Spring laboratory, Stovsnzge, Dngland, tu’ the exiraction problems
were found unsurmountable and the deposits remain unexploited (Mason,
1967; Harris and Jacks:w, 1967},

After completing the ma jor part of the 1nvest1gat10ns on Mrima
Hill, the Kenya iies and Geological Dﬁpartment turned 1ts attentlon
to the niobium and rare-earth occurrences in. the carbonatites of
South Nyanza. 1In 1954-56 the Survey investigated the occurrence of
perovskite in uncompahgrite at Rangwa. Aerial radiometric and magneto-—
metric surveys, field progp cting andgﬁological mapping were ocarried
out, but the results were dls&ppclnulng. The Survey determined the
perovsklte o contaln 56 36 peT cent of Ti0 o3 Oe .56 per cent Nb 5
and 0.73 per cenm of rare—ear hb and to form 5 per cent of the un—
compahgrlte, w1th segr egatlonc reachlng 30 e cent in places. In.
1956-57 the carboqatites of Ruri and Homa Mountalnb were prospected
and mapped, and although the presences of erochlore and rare—earths -

was conflrmed, no dupOHlt% OL acononmn value ware found.

Interest in the niobium investigations at Mrima Hill and in
Nyanza Province enconraged prospectors to search for columbite in
pegmatites and about 2,000 1L of 4k mineral were produced in the
period 1955-1962 rrom the hest Suk, Machakos, Sultan Hamud, Boji Hill
and Nachola areas. The columbitz contained an appreciable amount of

tantalun.

An aerial scintiilometer survey of Kenya was carried out in 1958
by the UK Atemic Bnergy Authority (Canbray and P111, 1960), followed

Bl ' Tr

in 1958-60 by a radiometric moad siyvor 1 w2 T Wines and Geological
Deparitment which confirmed “hat high radioactive responses are generally
associated with carboratite occurrences. Several areas of radiocactive
anomalies were examined, such as the Kulahu area in 1959, the Mid-Galana,
Uregi and Chemilil areas in 19€0, *the coast hinterland in 1961 and

Kilifi in 1962, Various otker occurrences of rare—-earths were prospected.
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Since 1964 detailed investigations with the aid of a Special
Fund under the United Nations Development Programme has been carrying
out a lMineral Resources Survey in Vestern Kenya over an area of 11,348
sq mi in Hyanza Provinco., The fincl roport ig in proparation and will.

shortly be submitted to the Government of Kenya.

Also since 1964 the Government of Canada has been giving assgis=
tance to the GeologicalSurvey under the Canadian External Aid Pro-
gramme. .

The general situation concerning the mineralsunder consideration
in Kenya is therefore a disappointing one. The total amounts produced
consist of 15 long tons of beryl, 2 long tons of tantalum-bearing
columbite and a few pounds of radioactive ores. There has'been no
production of titanium and zirceniumand there appear to be no ococur—~
rences of caesium, germemium and h~fnium. On the other hand, the Mrima
Hill deposits are extremely rich in niobium and rare-earths and re-
present a great potential if beneficiation problems are resolved in

the future.
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C. SYSYEIMAPTIC D SCRITPTICN OF MINTRAL OCCURRM(C-S IN XKINYA

1. Bervllium

The metal is contained virtually in one mineral in Kenya, beryl,
which occurs as a minor constituent in mica-bearing granite-pegmatites
intruded into the Frecambrian Basement System. Nearly all of the
beryl is of industrial grade, meeting the buyer's specified minimum
content of 10 per cent BeO. The occurrence of beryl in Kenya is

showin in Fig. 1.

The production of beryl in Kenya has been a small one, as

follows:—

JYear Long tons Value in £ sterling
1982 - : 1 50
1953 - -
1954 - -
1955 = -
1956 - -
1957 | 5 500
1958 3.5 423
1959 2.25 217
1960 - 1.40 ' 147
1961 0.55 66
1962 - ' -
1963 - . -
1964 0.65 64
1965 - -
1966 - -

1967 0.3% 150 (# estimated)
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Localities at which boryl has becen produced in the past comprise:

(1) +the Sebit Mine in the Cherangsni Hills in West Suk where
green and blue beryl is associated with lepidolite, spessartlte
and microlites

(2) Kiambere and the Thura River area in the Embu districi where
the mineral occurs in association with amazonlte, topaz and
apatite;

(3) Wachola in the Baragoi area;

(4) Mukaa and Mukuyu in the Southern MNachakos district;

(5) Ususu in the Sultan Hamud district;

(6) Kenailmet in the Karasuk district. 411 of the beryl extracted
has been exported as crude ore.

Occurrences of little economic value includes

(1) Wamba, 50 mi south of Maralalj
(2) the Karissa Hllls, 15 mi east of 1 Maralal,

(3} Mukogodo, north of the Loldaika Hills in the Nanyukl—Laralal
area s

(4) Boji Hill, Dalache, Tumtu and Obe in the Chanler's Falls area;
(5) Namenga-Bissel area; and

(6) the country between Tsave and Taveta.

Traces of beryllium heve been detected in the Mrima Hill complex
in the Coast Region, Buru Hill, near imhoroni in the Kericho district.
and elsewhere. OSpectrographic determinations by Du Bois and Horne (1962)
have not revealed the presence of significant disseminated deposits of
beryl, although furiher prospecting by chemical and electronic methods

of areas of ¢2' .- anomalies has been recommended.

At present small amounts of beryl, var, asuamarine, of blue colour,

are mined and loccally fashioned into gemstones.
2. Titani' ™

Titanium~bearing minerals identified in Kenya comprise mainly
ilmenits, rutile, ilmencrutile, titanite and perovskite. None has been
commercially exploited in Kenya as there are no local industries to absorb

the mineral and the freight cosis are too prohibitive for an export market.

The occurrence of titanium minerals in Kenya is shown in Fig. 1.
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Ilmenite has a widespread oceurrence in Irecambrian Basement
System rocks as an accessory constituent in bnelsses and pegmatltes and

in detrital rocks derived from them.

The mineral is present in black magnetite-bearing shore sand
extendlng for a distance of zbout 8 mi along the Uyoma TFeninsula in
Western Kenya. Analyses of concentrates after removal of magnetite
gave a titania content of 13.8 per cent. The reserves are not known,

but are thought to be large.

In the Hallndl area, proepectlng has been carrled out on the beach
snds and dunes along the coast north of the towmship and”in Formosa Bay
in 1953. Qhe sande were found to contain ilmenite and ruu;le, together
with monazite and various iron minerals. . Teets_showed_tha;”éhe normal
sands usually contain less than 2 per cent of ilmenite, eXcept where
they have been coneenfrated by natural processes. A beach concentrate
at Ras Nbomenl was found to contain 3.84 ber cent 11men1te while an
even higher value of 13.7 per cent ilmenite was recorded from a 5-in

band in a dark coarse dune sand near themouth of the Sabaki Rlver.

Ilmenite is atundant as & minor constituent of Precambrlan rocks
in many parts of &enya, but no economic deposits have so far been dis-
covered. Among such occurrences may be instanced the following:

(1) near Tulimani in the liachakos district, in SChlStS, gnelsses

and pegmatites;

(2) +two miles west of Voo in the South Kitui distriet, in quartz-
pegmatites;

(3) Kampi ya lote, north-east oi Rongai, in association with specular
iron;

(4) two miles north—west of Songhor in the Kisumu district, in
a 2-tt vein;

(5) near - Iugari in the Kitale dlstrlct, in association with gold
and zircon;

(6) in the Xitui district, in pegmatites, where iron ore
segregations hav: assayed up to 44 per cent TiOZ;

(7) in the Xinna area, in btlack sands of some of the sand rivers;

(8) 1in the Kauro—herllle area, in pegmetltes,
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(9) at Kumbulenawa in the Kora-Kalimangilu area in gabbro;

(10) near larimante, 25 ml south-east of leru township, in the form -
of massive titaniferous iron ore of many mllllons of tons
assaying between 5 and 15 per cent T102

-futile is kmown to occur:

(1) in pegmatites and as an accessory constituent in gneisses of
the Basement System of the Southern lachakos districts

(2) in eluvial deposits at Kinyike Hill in the Mtito 4ndei area;)

(3) in stream concentrates of the Kora-Kaliman;ilu area;

(4) in ilmenite~rich black sands found near the mouths of rivers
at the coast. The variety ilmenorutile is known: (1) at
Kinyike Hill, and (2) in the Southern Machakos dlstrlct.

Titanite is a common accessory constituent of the calc-silicate

‘eneisses and granulites of the Basement System.

Perovskite is known at Songhor, north of Kericho, and larze
amounts of columbium-bearing perovskite have been noted in the uncompahgrite
rocks and alluvials derived from them in uvangwa, West Kenya. The per—
ovékite content of the uncompahgrite is 5.30 per cent and the titania

content of the perovskite is about 56 ver cent.

No production of titanium ores has so far been made in kenya and

the minerals must await development.
3. Zirconium

dirconium is contained virtually in one mlneral in Kenya, zircon,

the occurrence of which in Kenya is shown in Fig. 1.
Zircon has been reported at the following localities:

(1) ar Ngomeni, near Malindi, in beach sands in association with
ilmenite, magnetite and rutile, but the zircon content is in-
sufficient to justify its extraction, although it might con-
stitute an economic by-product if the other constituents
become exploitable;

(2) in the Plva area of the Kitui area; and

(3) in river SQnds on the Kazmasal Hstste near Songhor.

Yo deposits of zircon have been worked and the chemical content of

the known occurrences does not appear to have been investigated.
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4+ Caesium, Germznium and Hafnium

No investigations appear to have been carried out on mineral

sources of these metals in Kenya.

5. HNiobjum, Tantalum, Rare-earths and Yttrium

Owing to the common close asgoclation of these metals in the mineral

deposits of Kenya, it is convenient to treat them together.

: Mineral depostis of this g&roup may be considered in three main
field associations: (a) pegmatites; (b) carbonatites and (¢) other rock
tyres. Most depostis show at least some degree of radiocactivity — a
broperty that has often helped to locate them -~ end differing relative
amounts of rare-earth cohstituents. The occurrence of niobium, tzntalum

and rare-earth minerals in Kenya is showm in Fig. 2.

(1) Associated with pegmatites

(a) Radioactive ores

Although radioactive minerals were first discovered in Kenya in
1916 when samarskite was found in a pegmrtite near Tura, Loldaika Hills,
30 mi north of Nanyuki, their exploitation was achieved only in 1949

because of the demand for raw materials &8 a source of aitomic energy.

In spite of the extensive search for radiosctive ores, they have

been exploited on a very limited scale as follows:

(1) at Pura, Loldaika Eills, a few 1b of samarskite were won in
1949 from pockets in regnatites . The samarskite contained
Og 5425 per cent, ThO2 4-% rer cent, S°2O 0.25-0.50 per
c%n% and was associated with fergusonite, dgvidite, monazite,
allanite, microlite, polycrase and euxenite containing cerium,

yttrium, etc.;

(2) in VWest Suk a small quantity of radioactive monazite and
samarskite was extracted in 1951 from pegmatites in association
with radiocactive monazite-bearing tourmaline:; and

(2) at Kenailmet, Karasuk, small gquantities of samarskite were
found in 1955 in association with columbite in mica-pegmatites.
Chemical and Spectrographic analyses confirmed the presence of
niobates of urcnium, yttrium and iron, with subordin-te tantalug,

titanium, thorium and lanthanons, especially grdolinium, dysprosium

and samariume
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Other occurrences are as follows: o et

(1) . samarskite at Kokusan and Norukong, near Kenailmet, Karasuk;

(2) samarskite at Nachola near Baragoi, in association with davidite,
low-grade pitchblende, radiocactive columblte, fergusonlte,
euxenite and monazite; and : . :

(3) euxenite in the Mukogodo area, in association with monazite.

The radiocactive minerals of Kenya occur in small amounts and so

far have made only a slight contribution to the economy of the country.

(b) Niobium and tantalum.

The only mineral exploited for niobium, tantalum or rare-earths
in pegmatites of Kenya has been columbite which occurs in association

with beryl in the Precambrian Basement System.

The production of columbite in Kenya has been small and speradic

due to the scattered occurrence of the mineral in  pegmatites, as

follows:
JYear Weizht in 1b Value in £
1955 ' 136 90
1956 - -
1957 - T
1958 1680 388
1959 1399 . 376
1960 385 61
1961 - | T
1962 e . 375 - 50
1963 - -
1964 - , -
1965 - R
1966 o - -
1967 ' - - -

Total: 3975 ~ Total: 965
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- Areas from which columbite has been extracted comprises

{1) Kenailmet, Karesuk, whers columbite has been known since
. 1955 in association with mica and samarskite and containing
an appreciable tantalum content, with subordinate titaniums

(2) 14 mi north-east of Xima in the Machakos district;
(3) the Sultan Hamud area;
(4) Beji Hill in the Chanlerts Falis aresa;

(5) Nachola, 5 mi west of Baragoi. The Nb,05 content of analysed
samples ranged from 33.60 to 64.70 per“cent and the Ta. 05 content
from 8.10 to 15.00 per cent. The material ‘has been exported
in the form of ecrude ore. '

Occurrences that have not teen exploited are as follows:

(1) Sebit Mine, West Suk, where, microlite (a tantalate of calcium
with small quantities of niobium, titenium, rare~earths, etc.)
has been found in a pocket of pegmatite in association with
¢oiumbite, xenotime (yttrium rhosphate wtih thorium), beryl,.
mica and monazite. A chemical anslysis of the microlite gave
TaQO 65.5 per cent, N¥b,0_. 2.7 per cent, Ti0, 0.2 per cent.:
The ?ind was not exploi%eg in view of the sm2ll quantity, but:
it is possible that other microlite-bearing pockets may be
found in the pegmatite which reaches a width of 250 ft and
a length of over half a mile;

(2) Morumeri, near Xenailmet, Karasuk, where columbite has been
found__ln p_e.gm.a.t.i-bes grorrenn e s T s s ae e mr e e

e

(3) the Thura River area, imbu district where.small. anounts..of~.- .-
T eolumbite are present; and

(4) Kokusan, near Kenailmet, Karasuk, where. columbite.OCOuTS imi-- .
"7 Tassociation with samarskite.

(2) Associated with carbonatites

Localitieg at which niobium and rare—earth minerals have been found
in Kenya- are (1) lirime Hill, Coast Legiony (2) S. Vyanza, Western Kenya;

and (3) Buru Hill near Muhoroni, Kericho area.

(1)- Mrima ¥ill, Coast Region

¥rima has been' extensively explored by Government geologigts apd
prospectore ~nd by ~ mining compony, and is potenti-lly of great importance.
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4 lateritic soil mantle overlying carbonatite contains goethite,
limonite and psilomelane, with barite, gorceixite, monazite, .pyrochlore,
ilmenite, futile, ilmenorutile, snatase, brookite, perovskite, ma;netite

quartz and feldepar.

There are four varieties of pyrochlore (a calcium niobate with
rare—earths), the most abundant of which i1s a barium pyrochlore, pandaite;
a second varieily contains strontium; a third varisty titanium in
~quantities up to 7.5 per cent and a fourth is a hydrated barium pyrochlore

which is abundant only locally.

The main rare-earth minerals present are monazite_and gorceixite
(essentially a bérium aluminium phosphate with rare—earths). Lanthanum
and cerium together make up some 90 per cent of the raré—earths,
genérally'folloﬁed s in order of importance, by neodymium, praseodymium,
samarium, dysprosium, gadolinium, europsum, yttérbium, erbium,‘énd
occas;onallj.holmium and thulium. The results of spectrographic

analyses of samples of ore from Mrima Hill are given in Table 1.
TABLE 1

Spectrographic analyses of sanmples of ore from mrima hill

I 11 IIT v v Vi
‘j: ';*f:. % 70 % ‘ %
b0 0.6 0.6 1 0.6 0.6 1
Tay0g 0.1 041 01 . - B
Tho, 0,05 < 0.05 20405 0.05 0.05 0405
T30, 5 S5¢ 5 3 5 3
30203 \0.02 \O .02 5\0002 N 0.02 i\O¢O2 \0902
1203 0.1 0.1 0.4 0.4 0.4 0.4
tag03 -y 2 s -~ 5 1.5 1.5
Fr04 0.2 0.2 0.8 0.5 0.5 0.5
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TABLE 1 (Cont'd.)

D oI v v w1

) % % ‘}’c % (/'b %
Nd,04 0.5 0.5 2 1.5 0.3 0.2
Bu,0, 0.01 0.01 0.06 0.1 0.03 0,03
Gd,04 0.02 0.2 0.3 0.1 0.02 0,03
B0, 0,01 0.01 0.01 0.01 0.01 10401
16504 0.02 0.005 0.1 0.05 0.01  0.01

In additon, Dy, Ho and Tm have been detected.

The reserves have been estimated 55.7M tons of ore averaging
0.67 per cent Nb205 down to a depth of 30 ft, with a possible 50M tons
5 between 30 and 100 1 depth. Below

the weathered zone the content appears to be in the range 0.15-0.3 per cent

containing 0.7 per cent Nb20

Nb205. The reserve of rare-earths amounts to 30m tons éssayihg at 3;T
per cent rare-—earth oxides of which M tons on the summit average: 5 per cent.
In one area sampling has shown wvalues exceeding 14 per cent down to a

depth of 87 ft.

From the point of view of reserves, the Mrima Hill ideposit is

one of the richest potential sources of niobiumin the world, but all
attempis to exploit it have proved unsuccessful. This isg dué to the

fact that the deposit is complex and inhomogeneous and that the pyrochlore
and other constituents have been altered during the course of weathering -
to a disseminated microcrystalline form which readily breaks up into
slime-sized particles which so far have defied attempts at rhysical =nd
chemical beneficiation (North, 19555 Pile, 1958; Collins, 1958; Warren
Spring Laboratory Research Reports, 1960-65: Harris and Jackson, 1967).
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If an ore-dressing method of extrasction (chemical, pyrometallurgical,
or even phy51cal) is succesaful the Mrlma ore w1ll be of great value.
for b951des 'its rich nloblum content it contazins iron, maganese, baryte,
phosphate, tltanlum, thorlum, scandium, yitrium, and many rare-earth
elements as by products. Tﬁéuécogomlc potential is increased by the
proximity of the deposit to the port of lLombasa and the low mining costs

due to the nature of the deposite.

(2) S. Nyanza, Western Kenya

The occurrence of pyrochlore and monazite has been proved in the
carbonatite complexXes at Homa, Furi and Rangwa. The minerals are con-
tained in the carbonatite, but investigations by the lMines and Geological

Department have not brought to llght any workable dep031ts.

It is p0581b1e that when the work of the United Nations Mineral
Resources Survey in Vestern Kenya is completed, the situation may be

more optimistic.

(3) Buru Hill near Muhoroni, Kericho area

Small quantities of monazite and Dyrbbhlore containihg rare—earths
amounting t¢ an average of 1.21 per cent of the soil, have been found

on Buru Hill which appears to be a carbonatite plug.

(3) Associate& with other rock types

Monazite (cerium phosphate with other rare-earths and thorium) has

been reported at the following localities:

(1) South of Mazeras in Jurassic sandstones;

(2) in the Maralal-Baragoi area in Precambrian biotite-gneisses
and Tertiary tuffs;

(3) at Bulfayo, Chanler's Falls area, in Precambrian gneisses.

Detrital monazite is known (T)-in the -alluvials of +the Yala Hiver;
(2) in streams of the Kora-Kalimangilu areaj; and (3) in the Galana River

near Malindi.

Allanite is known in Procembrisn biotite-gneisses in the Lobopakeya

Hills, Lopero%.
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OCCURRENCES OF BERYLLIUM, TITANIUM AND ZIRCONIUM MINERALS IN KENYA
GISEMENTS DE MINERAIS DE BERYLLIUM, TITANE ET ZIRCONIUM AU KENYA
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Fig. 2
< OCCURRENCES OF NIOBIUM, TANTALUM AND RARE EARTHS IN KENYA
; GISEMENTS DE NIOBIUM , TANTALE ET TERRES RARES AU KENYA
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