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Geological Department (MGD) BFFOMEHK CRBMMBIE b o T b, FERTFHET
HERRERENROESD TH D, PV, Caswell, 1953; P.V. Caswell, 1856; A 0. Thompson,
.4 J. Williams, 1962 o

’T“T@S‘%Eﬂ”:oh‘tc})ﬁ}f%li MGD#®4T® Geological Bulletins ST
5, EHRURITELIROLEEBDTH S, W Pulfrey, 1954: W. Pulfrey, 1960; C G.B. Du
Bois, 1966; J. Walsh,” 1969; C.C.B. Du Bois (revised by J. Walsh), 1970

L9774, =7 B E PRI EERUBSHE~ 7 R~ V&S T v AR TEM U7,
INOEDOTF-FYEMGDIZ 7y A AN THAH, SFHEBITEITHATHAN,

oV I, 19786, A — R P U THBEER LT, BV HIRERBE CRBRAO
SMERRUVEREFERT A0 Tu I d P 2R LT,

b= 7 BRI, 198548, EEOEMWAEETC, M- dtiEERX By By Y Tu
=7 FAEK U, SR, MR 1 50, 0000MEFE6Y - Mo LD SN TS,



83— 2 M

Bk B (Figure 2) (2 q:/f\ﬂiﬁ,bﬁ&(}%@fﬁ]ﬁi{lziﬁ@lm%{@wﬂ!ﬁ EWEONL YRR
R U ts, MM OHY (Figure 8) 13, &7 v 70 7R & B PUARIZ K 30T #5100 Hg
S0, HEREE, KNEN TRERRCRESHEES . ?%‘”Eﬁmm.%yﬁﬁ
HROTHRICH OB EF U2 %, TUAVMBOKRESE Kb HEBRO R,
RO OB= #ﬂ@c‘:%h&b:ﬁb\f&ﬁ%f&‘aéo

EWF - ROLEREFITL L LR BERVHETH B, :ﬁ:ﬁ,ﬁﬁ:fﬁtiiiﬂ’ﬁiﬁ@@"‘ﬁ
ERHLTH3, COREFRFZOLMICOZ=Z/EHBR—HOr )y b, BERVCEE
MENLe —H, VaIRE8 anbe BRG Monkufd) 11EREIKE R THEN S,
AWK O ZBE~ZHREH Oruna BHE; TaruB, Meji va Chumvil®, Mariakani BR
Mazeras O TEE) (&, M7 727U VO N —FRIcHEXh 38, oo sh & ki L T
~RICE DB TH S, THhOORBEWIE, BORIKO YL — KA 2 HERIRQUE T
DF 7 = XLERELT DR URAZHMEERPICRIT TS, BRHELEELSHOE
Lk O I STEHEAOEENE LI TH B, FKNFOBE=LRCEHHOHBIIT0E
BMIZAHLTHS, BECHRIRERMEIEHHOLOTH 3,

A DA P R R O BAE PR TH B0 Jombo Rl IR TR ERET
RESHABAERET VA VETH S0 Mrine Billky —KF 24 FEAOS &4 T
5o

Mg & FATHMERNNE - SSWALNE -SWoAmMTHEL, RELTVWS, —ho
Do6, FEHE LD, Mazeras BE s Kanbe GRS EOBREL L, BRIIBR->TRMY
TWhd, T O ErE 25 LTF‘U(D Py FOMERCHMBELBOEZEL, 2hoo2 it
THEE I DE,

Kinangoni BT Vilegeni THEAMNIIREINIH-TH - BERAOYUMIINNE-SSW
NSNE-SWHHOHBIZRHNShTHA W3, 8, Hs), ERA, RUBELHEC-->»
CTOEBUMMAFERE LAKIC, JOBOHEAR IOBREEFTHLIERBRESICHBELTWL
5o :
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PERIOD/SUR-PERIOR

MINERAL

ERA AGE STRATIGRAPHY | TECTONIC
(Ma) LITHOLOGY EVENTS | GCCURRRNCES
Holocene : alluvium
——————————— 0,01 colluvium
Quater- Plaisto- dune sands
nary " cene sands
Céna- reef
zoic|———| 1.64 R EESEEOHBLTTIIGAEA s e ==
Pliocene sands Magarini Fm. | Faulting
Neo- (—————] | e st tetntimiey? e e
gene |Miocens 58, (sh/marl)] Marafa Fm.
Tertiacy sg, (1s/sh) Baratum Fm
——————————————————— 23.5
Dligocene Mrang* anbe,
Paleo- |Eocene Micundi;
gene |Paleocene Ph-Zn-Cu
——————————————————————————— 65 —— s ——rem e =mm===m==s| b
Senonian Alkaline |Mrima Hill;
—————————— 89 igneous §Hiobium/
119 b e e ey, T e -~ intrusion|Rare earths
Creta- Gallic sh, (1s) Mtomkuu Fm. | Faulting
cepus |- 132 sh, {s5) ’
Neocomian sh/ss/1s
Meso— |- -— 146
zZoic Malm
—————————— 157
Jurassic [Dogger Limestone:
—————————— 178 1s, (sh) Kambe Fa. (Pb~Zn)
Lias 183 — =t R
Major. Kinangoni,
faulting| Vitengeni:
200 -7 -—- Up-doming Ph-Zn-Ag
208 ss(cs.gd) Mazeras Fm.
Tr3 = -
Triassic |Tr2 = ss,sh Mariakani Fm.
Scythian e A N e s <Aty B Mt e .
—————————————————————————— 245 - sh,siit st Maii ya Subsidence
Zechstein < Chumvi Fm,
Permian Rotliegen.
Pennsylv, : — Druma Group
ffffffff — ] 290 F; (Karroo)
grits Taru Fm.
Carbon- 300 I i -
Paleo-{ iferous Initial
zoigj———————- ~———-—— 362.5 faulting
Devonian
- - 408.5
Silurian
e B 439.0
Ordovician
- 510
Cambrian
——— |- - = 570
Protero-
Precam zoic
brianf-—————~-— === 2 500 -
Archean gneisses Hozambique Mozam-
schists Belt biquian
etc. orogeny

Figure3 Geological Sequence of the Mombasa Area







S 3-8 GRENEsE (Figure 4) _

BRI, = A, WL 8, B, M, & 8 RUSUHUEY RUE
mAEETSIETHERLCH SN TS, Vitengeni SLILT 1920448, 19404F 14 M TP 19404F
RIS T R & LT Mk IR & N, Mrina ROk —K+Z A4 MIHEDS ~F D A
BURHIBUC OO TR0 PBRE I N TE T A, RN T2 4713 o8, T,
YNy, RO/ D TOMIEFRENRr 7 -~ KE S0V 2 7 FTEH SN T B,
Kinangoni &Ll O#HII9T0ELIBE NIRRT I N TE TV 5%, Tole, P, (1989) 13E /%
HORFE6Sm® Mkundi TE&OEHARE Ui,

“Vitengeni &Ll : .

Vitengeni SEUIEE ¥ Y OISR H 5o = OFILLINIEICRA SN, BRIL19226F
{THhéhlze T OHEKIE, Mariakani RO Mazerashbes » vl b8 - BERLREZL-AEMD
FNGEHERERN SR B, AT OFNEETHRE 2.5% T, BMICXD, BFHEL~E5
9612 F CHAE LT oo 19204F  TIZ 7, 000~8, 000ton DT #4848 L, 209tond & % % 1
Lico T OREIREKMAGHIhE, ZHhOMETOLEHRIL176t0n, MEML LTOH IR
1,4200z L RE S SN TCd, ZOHINEIUFR R TIBMER BRI S NAH, FH 2.5
% PbS, M TF 200g Ag/ton THEARIZETAD TH- o

I960ER IV - Th S, WHOBUHE LM, REEFoRLSEAERIh, PEEH
Ufco 19666 T, 5, 000tond 4 UMA 2 &AEML, F& LT, HBHFHCEBL LT,

Mrima Hill :

Mrima Hillid, /YU ORME80kniZdh s, 1950 T, MGDIE Mrima Hill o8
WT, AT LEMRETHREGEEERL, TOKE, FHEIHE 0,7% Nb0:T 5, 0007
b OBERSREAERL /A, Anglo American Prospecting Co., (Africa) Ltd. i3, 19554
JILBRRERUESEOMNEREERm U, UL, 1957F, BEESREL:, SHORRA,
RUONA o707 HHBOBRIP T EEICLA2ENROBEIAZOBBTH - 7,

19604EfLICM G D ~Warren Spring Laboratory, UKIZBERBRAEZHE LN, 77900
Araxa KR AR TE-A L bH Y, FMEOLDOOMBEMRRICESU I -7, Mrima
HNO—BIZHIHOBEYAHD, IhFTE, FILSHFHCIIBRIANTHOATETH
Ho DS H, 19684 D Rhone Poulenctiz & 2 bOFBSIEEHL bDOTH D, FHLBEENRR
BRICERIN U7oo 19THRICAHIGBROBHZEE L, LML, ThETOEIAHII 28
EXESAAAN

Kinangoni &1l

Kinangoni #Liiiz® v 394 O L#H20knizH %, Kinangoni $#EEE, - ¥t4Ek9ohT
Ko, COEKIIMGDAREMU MR EERTE—Y vV TRE AN, HEHRIL 8.0



% Pb, 0.58% Zn, RUF 4,25 oz/ton Ag CRAKI30, 000ton& R b SN T 5, X4, B
FOMMEE, 19T0HEHE A2 T EIN T Ay, B S 372 (19834, So 57 ) —HOMP O B
7% Kinangoni 8L (B IR D EIYE &0 - 7o, 19834ELIRR, = @%Ekid Kenya Lead Mining Company
/% Associated Battery Manufactures (ABM) “Chloride Metals Ltd. (CM) &WHRALT
HiEECH % _

BEOLIAH, FZ7RAOHEEKEELTO, Zosmbit, B — <=7 08 Eimns
- F BRI R LTI Lhee -

—F19654E A B ML, BABENS X - T, Ny 5 —EEARIE LT, WWISEREORS
tt, Chloride Group PLCAS, ®E Ny 7 —-OHFIHA tiﬁk%@ﬁi’i%‘]bt&b, RIS > b
% Athi River (ZHE L, CMAMEICHI 7o, TS ML, 198545 H, 250% X
Nizo ABMIZ198TEELIE, E£HISHRO/ Ny 7 ) —AEOLDOREFFHABHERELT WS,
Kinanngoni#iih O @4 &: 14, B 2,5000Kshs (=7 - ¥ v 7)) THb, FH 1,5000
KShs DA B R HHL TV B, BE, FILIL60~70% Ph OHUEIEAFEH#1, 500tontERE LT
Wi, TORSIL, AthiTI9% Pb £ CTHElZh S, FIBIE, #HiE BRIBETH SN, 1989
LK, VOMIRRE R R TS 5, |

Hifb o7 PR L _

oG MO8 - MR, 1964 Lk, #BE, K-V v 7, RUBRFEELIRERE
Vo et b THMISEH AU TE T3, ¥ =7 /KEORR | : 50, 000EKHE < »
e ol VOEBELT, 02 E0H, B, wrF Y, BRU/XEEIZOW
ToM{EFERESED SN, MCDEENSOEFHFD I HDL ¢ 2T 20T, Coast
Base Metal Project& UC, TR 527407 » 7HEEZRK UL, TOER, EE
I HFERE 1L, Mwachi, Mazeras, Mariakani, R TF Chasimba [CRELTWAI EE2X LW
foo COFENN, 1980fFICBIIG L. BUE, 5 ¥ BT ROHESERBEICS 5,

19834F, Jombo HiHITEOBUNE AR B a7 (C.6.B. Du Bois, 1966), ULibL, ZHiz
BEmAREEFIIRD LFshi I R - T,

Jombo Hilldb#E 7 10kn> Mkundi HR# T, RS, F8dsE, HMEH, AEROOEMHNER
EANTHE, MBITRRLAABOS H, 1 HORMYOLOEH &L 000pmm Au Bl L&
L7 (Tole M P., 1989),



WAR FARKEROBARY

4= 1 HORHES, AL O R B OB (LA
U HRT R D EB B REINNE - S SWh S NE ~ S WHIOW R &P E
W@ CH 2 (Figure 2) o OBIEN, RS EFHFICEIEMWBS 4 Mazerasth i & Kambeda K
HEOHAEN LTV 5o MOFHONIE & & REL, MK & T2 ERIE 42 85 TR
WL TL B,

FOBAOSMREIL, ROLBOPMTES : () =4 £ ARUATHAT O~ K
yAR TSI &R AR, B BR - BRAELTHT S8R RE®) BRSO
T HUEERT S L DO RE,

KRN TS 5N 5 TERERYAOE AL KORIILIV, Jombo HillL OB FERMT
HAONEBALKIET LA VENSNAH, Mriva HILITRA-HF7 4 PAEALTHS,
v VA R, 54Ty o T ROFHEES Nrina Hill TR®HNTNS, Mrim HilITOR
LI, f*’/fﬂ’/ﬂ'f‘é:&t)i:-‘_&‘)‘XE&U:ﬁibﬁff A bEEL-TEY, A—FF
74 b bk b ARELET C LN S OBERS B,

AN TED SN AH - TR ERT) FREI VY9 U AL -BORLIZED X (H
bebéoﬂﬁmﬂ—ﬂ%—ﬁﬁﬁﬁﬁﬁ,~%KN—S%T&5obﬁb,bHO®ﬁ§
OF ~ WHOBMEE: X 4RHN B0 T3, EEAELOBTHS NS OWE BB
i, R OB XE 160kmiE EEE LTV, HnBRREVEANAPERTRIEC, TEX
C, GIROE X F8F, HIERLICHEGEBERO D, SRREZNESARIES B
RIRE B LD BEIRA N 6 O RIRIC RS N Tl be

4 -2 HIEGERMEORT Vv

BEEF R R ARAT 5 LT BEL, FERSBUEREH QMK & LT, 168X E# R L7 (Figure 4).

THNOOEKBORESRC LN, BAROS b, §MEIEs OREIEES ZHERE
R U7e BIH, Mrima Hill-Jombe Hill, Vitengeni, Kinangoni, Mwachi River, Mkundi,
Lunga Lunga, Mkang ombe, M ¢F Mangea-Kwa DadudBHETH 5, o9 B, 5K
SNT, LEM{LFERLEML K, T/ 5, Mrima Hill-Jombo Hill, Kinangoni, Mkundi,
Mkang ombe, BT Mangea-Kwa Dadu@%iﬂ!fii:oh’("&%_%o Mrima Hitl-Jombo Hill #EEX,
K1z, Nrima Hillld, —FF 74 FEEMS Ao ANTBALER A YV LRUFL
BOBERBEMAPHAIETH DA ONT IS, iﬁ%&?%&ﬁ%%i:&hii, Mrima
Hilli2, MOBRIZHELT, £ 8, BROEAEHLIENG, BEBRUVELRIZOVT
bRF Vv NEHRODLOEZEL OIS, _ '

- WE SR - EE&N OB L TIE, Vitengeni, Kinangoni, Mwachi River, KU
Lunga Lunga O&MR A EERFMETH S L1 50 Vitengeni S KinangonifLili,
B, B4 THO, WHERESA BERREEZTATHhEELTH S,
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Figure4 Map Showing Mineral Occurrencesin the Mombasa Area



4 -3 H{bFRE L EAER & ORR

PERHER S /S0 = 0 VBN X A B FER AL R L hiE, ks (k) o5, »
{OMDESMIDNTCORBIMOE ik, BRI FAFATHBOEHICREL TS (Figure
5o N ODRKEM, 12 Au, Ag, Pb, Zn B LU Ba BUMIBAHAAMEFIMELTNS
EG, S-HH - -BEROTORAMEMNEZTRE L TWAAEEMEMNS 5, WEHERM S 2
FREHC L A ML FEASECRESE, TROREEARENLOTHA S, AL, Vitengeni
HaoZeBERE, Ganze Bi{ & ORYE, Kinangoni BIOE, #, R/ XEWEBORE,
RULHHOROEIZER LT, Mkang ombef Lo &, R/ X480 R H

FAEREBO S X o BHEFEEESC INnE, Mrina Hill-Jombo Hill XA D
4 WX TOEEL, Mkang ombe TR SN BI - TRKEALEDHE (407ph) 2BIFIE, BLT
HYPXFEHOTH -7 (Figure 6) o

“,15_
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5 HRRCRE

b—1 & M
HSOo0BEAMROHBE LT HEDEKAEES S,

(1) Mrima Bill-Jombo Hill MERKiZid = Ery A 5 L BRI Mrina Hill & —
RKFFA b T3 blesanBRITBMIRELTWE, JOHKE, ZOHOER
KHLUT, MROTETEZRODEDIEHA SN TS, LALANG, =7 HIEKIER
AIOFGEEDT, HEFTHEEROEREILHNLOO, HEE, NEOHAEICH B,

(2) WBRHEON - M B - EROAEOKSAERL, G EFHTLENBE & BIES
MEE L - TH5, ZORAEHOBMME S RUHESNERE, S, COMLEHEI vy
B S - BIO - WRGEMBUO bO LW A 5, KHAERBRNTO ZOBOEELY
R/ 8 bHEHZ, BlIAE F T2, Vitengeni, Kinangoni, Mwachi RiverBRF Lunga Lungalid %,
INSOHEFGAED S B, Vitengeni R Kinangoni{IHITHOHEILTH D, WiHETHE
A, EETHSETRBELTYS (Figure 7.8) o

(3) ERHERIH S v v VB X AL ERESE R CINE, MEFRFOE JEdiRE
BMEEFTA2EMEERBCLETLTH S, ThosOREOS L, HAOHAFEREIHSL b
@, A, Vitengenifi:B0OX &ERE, Vitengeni WA ORORE, Kinangoni JHOH,
8, RU/XEEHREY, R Mkang ombe FAOERG/ IFARABEIHFCRELRYETH
% (Figure 7.8) »

(4) TEHEFEAESE R Mrima Hill-Jonbo Hill #X O Mkang ombe X % B &,
BULT, kKFIEALDTH 72, Mrima Hill-Jombo Hill X7 6D HAKIZ, €0@Eh
OMRX &HELT, 2, 8, 8, EH, wr¥Fy, Bk BRUBRBRIC DL THECEWVVEERL
720 Mkang ombebX Tld, MOV & H>HREOH{LETRE T AH/AMIEVEOE (407ppb)
#m L7 (Figure 6) o
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5-2 # &
EROERNS, AROBEL LT, TROWEORMARRYT 5,

(1) Mrima Hill, BEMAHRCAEY LOBL ST, R ERERS I LD,
REMROBLTMEOWT RS S REMTH B, LiLENS, 8ERNE ORI
b5 EEFEELT, KTOV 27 FORNTOARORAEL ST, BETCORE D

AN AN

(2) FIERMERY S =V TRBIC XS HHLERERE ) S, S04 R A5 ROBERR E
LTI & % ; Vitengeni, Ganze (Kilifi®®X, Mulungu wa Mawe JIl® ki), Kinangeni,
K UMkang ombe, ATH 3 HIEKIZBAEMAITISTEEFITOTHMBEIEBICMBLTO S, #-7, 2
o 3MXOMER BB R O EREHAIOEETHES 2 EABETH 5,

(3) BB SV COSEFBETIMERARONREALZEIH 5y FIBTTE
Winoteo BELTAY 2 VR L A -EFREERLCESHTHEB LA Lo d ¥ -5
v MIH 2 WER, Zheh, 200~ S00kTEDRMAEH N—F 5 - EABETHS, 4
hid, SFEEOSV 2y ZFRFHI L 2 AROBEN 10038,/9, 000 kiTH 722 & h o, 4
BOMALETR LR EORERMIIH 57 DTH b,
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BRI O R v Y v VAT 5 - Lid -1z,
KT MD BFAT R, 7 1 - A% 1 » AM, £&0T, F4 ol
DU (Mines and Geological Department) CHEMEL 7z,
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() SEeHESSBX (155 H) OFH (Table T-2-3)
(2) WEEI VS0 G 2 100,000 4 v — 1+ Platel, 2, 3RO &)
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Table2 Published Reference and Unpublished Data

Title COpies and/or Sheets
1. Published references: 120
DIALOG GEQREF (#89)(35 copies arc obtained)
2. Unpublished data:
2.1 Geological maps and reports
Celony and Protectorate of Kenya, 1:125,000 8
Industry and Communications, '
Geological Survey of Kenya (1952-1959),
Library of MGD
British Technical Cooperation Program (1977-1980) 1:50,000 26
Keunya-Austria Mineral Exploration Project 1:50,000 3
Kenya-Austria Mineral Exploration Project 1:25,000 1
Geological maps; Mombasa quadrangle 76
Kilifi quadrangle 68
Geological reports; Mombasa quadrangle 60
Kilifi quadrangle [31:]
Voi quadrangle 88
2-2  Geochemical maps and reports
North-western part of the Mombasa area Stream sediment survey. 1:60,000 6
Minesand Geo]og_ical Department (1377-1980)
Central part of the Mombasa avea, Soil survey Mines and Geological 1:50.000 6
Department (1975-1982) o
Mine ares, Soil survey 1:10,000 10
Geochemical maps; Mombasa quadrangle 91
Kilifi quadrangle 103
2-3  Geophysical maps and reports
Radiemetric (air-borne) survey, Government of Kenya (1958)
Magunetic (air-borne) survey, Government of Kenya (1977)
Electromagnetic{air-borne) survey for underground water,
Government of Kenya (1977)
Gravity (ground) survey for modeling of Jombo alkalline rocks
Nairobi University
1P survey at Kinangoni mine _
Geophysical maps; Mombasa quadrangle 41
Kilifi quadrangle 22
3.  Mining notes;
Mining notes: Mombasa quadrangle 18
Kilifi qudrangle 1
4. Unpublished drilling dats;
Unpublished drilling data: Mombasa quadrangle I
Kilifi quadrangle 9
5.  Hydrological data;
Hydrological data: Mombasa quadrangle 4
Kilifi quadrangle 14
6. Miscellaneous data;
Miscellaneous data; Moimbasa guadrangle 8
Kilifi quadrangle 17
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Figure 9 Map Showing Locations of Analyzed Rock Samples
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Figure 10 Map Showing Locations of Analyzed Ore Samples
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IERBES 5o WIER, ROIHTEPRDE Y T HREORTFE L OMEEV LY
AMIREN TN S, REO FBICIRBEDRIRS 5,

Mariakani J&
Maridkani BRESOREE, BHOESOBERUBESEIIREATAHRRL Ky 7 20
HIich D, ThEb-TTHEBEOBRLLTWLWS, KERBAEERD L ¥ IhanI L,
FRECEIODEBTHRANEIEBLTHA I EEFHERE LTV S,

Mazeras I
Mazeras EL SR OF Shimba 70 v MAED MazerasiBiE, THLO Mariakanif@ &I FEEN
@#%Amﬁtﬁh, —HAEMETET S, AFE, T 7 ) AOMOMRO A L - REERE
MEHBELEBATS, ROMBMEN L -ROMBTHS EnZ b, cOHMTII—K
CHT AT - R EMERE RS L, Thok, BEME, Baxh, REOXVHBEE b
KRy =N+ 5 7EMEETHESY oh s, ERBEREIBERUABROHERET
LMY B, FEBIROTELHA L, BT ERMEEREOBEIL, Shinba HillsH
BARSSBHE, kvale ~OFEFIBECBHLTHW . ThoHRE, BV BREREC
TGS N RBETRR L, LA KanbefHO Y 2 SRBEARKE LHTHL I3
TiE, TNWoDHEBHBEFICHETCEILA TS, ﬁﬁ@ﬁﬁﬁkﬁb\%?ﬁf@“&zeras@-1:
Kambe IECDT&%E‘*BG BAKRERE, PHGRERCThIZvA 7054 VERKAL EMBS
ol -TW5B,

Kambe [&

Kambe Bid, RERMICRICERMERCHUH AT LTV BN, EEBCERE) Va1
Ebb, W0wRY ~VOFEFRELBRERCHEBD 55, +—F4 FREA Y IF
S PRI SBRCHEET A0, MEBRCIREBOWAARIET 5 T LIl THRE
BRBOES S Eid, BEROEHRCRBCRLT 2 RE~BER U L 5RT, o
OHBEHOREMIEL LTI -V FROXDMMOHER GRS Mtonkw B 25
15,

Mtonkuu /&

- Mtomkuu FOFEHHH ZHHTE, HILE, BOrEREYERL, L&, BREHUIET
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A MR 3 = 42 R O S HEHE RO UL #LM@%%%#EﬁT&é B O ﬁtﬁ?%

IR EFHo b TH 5,

REEE
KO HAERR S RERERY T OBAZOEERIIP IV, Jonbo RTLBO FEHEO
BAEBIZEL LT AR VENSHBN, Mrima LR — £+ 24 COBANS B, 5

VIO Ty A T—O—H, BVFHAL FTETAIVEROBRAEEELLTAHT LTS,

S

RO A fCHERERIEIBR ICE A - TBEM L, BIRE (L5, Ao ELHER,
#EE (Figire 2, Plate 1, 2, 3&0@kméhfk6&$D,NNE—SSW,NE*S
WEUNW-SEHMERTERBTH 5, : |
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2~ 8 SRR
S BB O FEH M & LU TH20MIX 2R, 2o S16MK, A E 27% BEL -
MEEH 400kn, (23 UCHIERA & —BORRIC oV T HHESEHER LM Uiy &2 O
IO MER L ROWMES Table 1-2-3 (2R3,

FAEFE OB O R L EOBE TAROM D Th B,

(i) MBI HHT ZEMOBIK Y A T, =R+ 74 PILER, SEAREIGIUE, SR -
Bk, BB ERCEBPBERO LTI HsNS,

(i) BHBHONEY 1 S LB DNTAHS L, U—AF 74 MEEE Mrima Hill O
ARGl BALLH —KF 24 bOEBHELL, =AEYA, LT - T-X, PITA
ERAGREMPRES 2V REEDHPERL, RFELLELOTH S, 125 HIREH
Ko 55, Kinangoni $EFEP Chang ombe MK QS II T — # —$H - 7%, Mwachi River
(Tributary) SR OIS 71— ARG, $7c Vitengeni#iX, Lunga Lunga X,
Mwena HiX, Gandini H2[X. Mwereni HIEX R OF GoshifiX @ 8ALIENT 1 F— (8)) TH 5,
(iii) —hooiEsh, JaribmifiKogikiz, GREORATHEI NIV FE Ll
ST 5 Soil HOERLMSLET, Kiwara Hill X O£ iR O Soil Finkm Ll
2 vH Y (BREE) SETH, ChollWLWPhBABYUERTH 5, F7, HLE Goshi
MR CRAH DN T A4 PR, ST 4 MRS LA R R ER TS B,

(iv) BEBTROHELEHEBZ>NTH S L, Kinangoni (33—, Jaribuni(gk), Goshi
(54 1) O3 ONRIEBRELTT > T b, Vitengem S BRI U S AN 58T
4 M ABAEAELTV D, SRR AN g EE) i, E&E Vigengenidiho
ST 4 b —SRSEEER Lunga Lungadii g 4 b (HER) HE?H 5,

V) FE-GEOANTEAEASE, Gandini PIEOHE - 5, Karroo-Jurassic SEF
Bz, bR - P A T Vitengeni ¥ TH LTV 5, Gandini EIFTIC B 5 LRSIRB
JBi3, Kwale OILEH 7Tk TEIESHBRL, TN X O UMICEAERE LS 57, Mhundi & TEEH
AEETH S, — A, Mwena 7S Mwereni, Mkang ombeiZZE BV — i3, AbdeEFmEC M U,
W ALEBD Goshilc ERAE2OHEER T — v AHETEIENTES, JHEHBEICERLL
HACIE T — 706 bHEETRETH 5,

i) 6 rOEKB, SERUA-HFHE O Ph-PHEANRE O FIL, JLE O Vitengeni,
Kinangoni, Mwachi River (Tributary) {TB 4 AHHEOLEEREROFHE, €hih 227.5
Ma (34 7)), 237.4Ma (39 /), 222.0Ma (207 H) THY, i~ LA
OB EHEXNR S, F7, Mkundi, Mwereni, Lunga LungaiZk it 3 € hid, €Hh<h 170.1
Ma (14> 7)), 160.9Ma (18 FN), 96, dMa( 1l TN) THH, F2EIPHI A5
Wz, BEUHREHEEOTNET vRICHESH, ROFVERFERERL TS, #-T
FERE D EICHIE D S & —RRBINE, MR B A » THERSAOTE (LS -APH 5o



Table II-2-3 Investigation Results of Mineral Oceurrences

Location Minaratization
Survey Area Survey of UTHM Co-ord. Administration Matal of Minerals Country Rock - - Occurrence, etc. vam::i:f::::;?i:mh and
Kenya, Map X ¥ Type Ore Minarals Gangue Minerals |  Alteration etc. Y
{1:50,600)
1. | Mrimo Hill - Jombe EEI Msambweni | 59y 9513 | Meambweni Division, b, REE, Th Carbonatite in Sandstone | Carbonatite Pyrochlora, ~ Weathered, Ferruginous and manganiferous residual deposit with an average thickness of savaralto | Exploration and ore reserve culculation were
& Ndavaya 5 i Kwale Tnstrict of Maji ya Chumed {Residuah Gorciaxite, Enriched several hundreds faet, occurs in the form of filling up depression of karst topography. made during 1950s~1970s
523 950 Formation Monazite, Formed by weathering on tha surfaca of carbonatite body. Ore minerals, such as
Apatite pyrochlore, gerteixite, are discernible predeminantly with minor monazite.
9. Kinangoni Mazaras 5y, 9575 | Kaloleni Division, Kilifi b, Ag Sandstone of Mazeras Vein (Stock work) [ Galena, Quarte, Sificification, Brecciation and mineralization are localired by a system of normal fault (hanging wall Open cast and underground mining is being
§ ] District Formation Anglesite, Barite Argillization and foot-wall}, bounding a fissure zone in sandstonn of Mazerss Formation. Vein and oparated,
S5 85y2 Sphalerite, Breccia (network) mineralization with argentiferous-galena, which is mainly replaced to Productien: 120 ton Pb conc./month
Chaleopyrite, anglesite, are predominant, Silber contained sulfida minerals | such as argentits, Grade: 60~T70% Pb
Ag-minerals tetrahedrite, stromeyarite, jalpaite are identified. Workers: 156
3. .| Vitengeni Vitengeni 576 | 953z | Kilifi District Ba, {Pb) Sandstone of Mazeras Vain Barite, Quartz Argillization, Ore bodies are of lenticular-shaped vains, which are distribued as echelon vains. Barytes | Open cast mining was suspended by in tate
{ { Formation CGalana, Silicification are reain minecals with minor amount of sulfides, such as galena, shalerite. Dimensionof | 1980s. Barytes powder is being produced from
579 9597 Sphalerite, each vein is 20~60 meters along strike and 40~120m along dip. Suifide mineral contsnts | old stockpiles,
Chalcopyrite are increased with the depth.
. 4. Jaribuni Bamba 581 G6g) | Kilifi District Fn Limestene of Kambe Residual Hematite, Weathered, Residual iron ore deposit, which fills up dapressions associated with karst bopography, Mine is being eperated
$ M Formation (Limonite) - Fnriched formed in surficial part of limestone of Kambe Fermation Froduction: 180~220 tonfda;
¥
533 9595 Er shallower depth, general granularity ofiren ote shows fine. Butin deepaer depth, ore Ore grada: More than 25% Fe
nedules are lighly glomerated and clustered. Workers: 400590
5. Kiwara Hill Bamba 578 95gs | Kaloleni Division, Kilifi Mn Sandstone of Mazeras Residual Pyrolusite, Weathered, BManganese oxide ores which replace sandstone of Mazeras formation are enriched by Drilling and ore reserve culculation wera carried
§ § District Fermalion Cryptomelane, - Replaced, weathering. Ore is classified into thres types, such as dissemination type, replacament out during 19693, )
Sqg gy Hollandite Enriched types, massive iype or nedule type.
6. Goshi Mapotaa 549 96y | Kilifi District Ba Sandstone of Maji ya Vein, Eluvial Barite, Quartz Argillization, Massive baryls vein deposil are pursuable 700 metres long as an echelon forin. Baryles Open cast mining had been carried out.
§ § Chumvi Formation Silicification & ore body is of an eluvial type formed by weathering. Barytas ora vein is currently being Consecutive mining by man power has just
g by man po i
545 9614 Weatheved mined by open pit mining by man-powered hand digging. ’ started.
T Changbmbe Mazeras Sgg 9555 | Kaloleni Division, Kilifi Zn,FPb, Ag Sandstone of Mazaras Vein & Stratiform | Sphalerits, Quartz, Silicificalion, Float is sole traces of mineralization, which seamed to occur as guartz vein and network in | Drilling had bean made i.n 1960s,
§ 4 District Formation Galena, Calcite, Argillization sandét_one ofthe Mazeras Formation. Limonitic floats are common in the north.
568 9545, Chalcopyrite Barite Meanwhile, lateritie soil can be observed in the south.
8, Mwachi River Mazeras 858 9552 | Kwale District Zn, Pb, Ay Sardstone of Mazeras Vein & Stratiform | Sphalerite, Caleite, Silicification Mineralization occurs as caleite vain and nebwork with sphalerite and minor amount of
(Fributary) i § Formation Galena, Quartz galena. Four mineralized zones are specified along the tributary.
Sg3 9358 Chaleopyrite
9. Mkundi Msambwenri So7 9517 | Kwale Distriet Cu, Pb, Zn Sandstone of Mariakani Vain Galena, Guartz, Silcification, Mineralized quartz vein and network with intensely silicified envelops truakate and
& s § Formation Sphalerite,. Barite Argiltization displace lamprophyric dykes. Galena, chalcapyrite, malachite and pyrite occurin quartz
Mdavaya 53z 9515 Chalcopyrite, veing in Mkundi Nerth. In Mkundi South, silicified zones with quartz fineveins are
{dMalachite) observed. Holsprings are active in these areas.
10. | Lunga-Luaga Vanga Spa.5 | 949p | Kwale District Ba, (Pb) Sandstona and Siltstone | Vein Barite, Quariz Argillization, Massive barytes veins with minor amount of galena and sphalertie are distributed as Open cast mining had been done in 1980s.
§ 5 of Maji ya Chumvi Witherite, Silicification echelon veins. Brecciated barytes vein with fragments, such as barytes, shale, sandstone, | Sevaral trenches are observed in Metreni area
5115 | 9403 Formation Galena, oceurin vains and in hanging and foot wall rocks, Witherite and barytocalcite are firstly | and near the Tanzanian Border.
Sphalerite discernible.
i1, Mwena Kwale 513 9505 | Bwale District Ba Sandstone of Maji ya Vein Barite Onarie Silicification, Sevaral thin barytes veins are observed. Each vein forms an echelon pattern with
§ § Chursvi Fermation Argillization maximzum length of 40 meters.
516 | o0
12. | Gondini Kwale 551 9554 | Kwale District Bs Sandstone of Mariakani | Vein Barite Guartz Silicification, Bevaral thin barytes veins are obsarved. Veins show a parallel distribution. But langth of
$ $ Formation Argitlization each vein is less than 10 meters.
553 | %551
13. | Mwereni Ndavaya 515 95gn | Kwale Distnet Bat, Pbt Sandstone of Maji ya Vein? Barite®, Quartz* Unspecifiad Floats of baryles and galena fragments hava been collacted. But mineral showing bas not
§ § Chumvi Formation Galena* yet bean specified. Mineralization gbserved in ore floats are of baryte veins with minor
Yestimated by floats 518 9500 ameunt of galena.
14. | MKkangdmbe Glanze 514 9541
North (Kumbi) M § Kwale District Siltstone of Maji ya Vain Maiachite, Quartz Silicification Morth (Kumbi} : Quartzvein and network specimen with green-Cu and blue-Cu have
591 9535, Jittor* Churavi Formation Azurita been collected from the showings,
South ditto dittot* ditto** ditto** ditto** South : No minsralized showing is observed. Several floats suggest that the
** gstimated by floats same type of mineralization to that in the Kumbi area occurs in this
aren.
15. | Mangea-Kwa Dadu Vitengeni 5755 | 9840 | Kilifi District Pb,Zn, Ag, Ba Sandstons of Mazaras Vein Cialena Quartz Silicification Quartz vein network and limonitic gossan are distributed. Onie pin-hole grain of galena Several trenches for exploration are gbsarved in
) § Formation Barite in 2 milky thin quartz vein, is observed, In southern area, barytes vein network spacimen | gossan area,
577.5 | 9636 wers tollactad,







(vii) _EFD Karroo-JurassicHEAMIEITI0 S EHEIRIA Y — ¥ ¥V OF SRR D1 A,
PEROF LG — v ORRREBERT Vv v MET O DORENDEENL 2, #-ThH
BORBOEME, IEEBHE T -7, AV E— by vy IS — Y ORN, BEF—50
B EMEARORBR UCHEE TN, EHECTLOFR RATAEHNEOREEFS L
12, YHEEFE BCEARELEAL, JOBEMLEEETI LR EEh 5,

BT ARG U SLst, 150> &, 4@ - 30 - Hul, wekoWAE, —BHY -

BEALERBIC> S ERIL, BHET — & LOMBRMEECH RN, 354 RONE
OEARE, HROFEFIS2IHGTT 5,



(1) Mrima Hill-Jombo Hill #3[X

(W) i - %l - s
(1) preE - R :

AHX 1L, Mombasa OOFEIFG#I65km, Simoni®ILTEHI25kn iz i Bd 3,

Mombasa 7n oAM[X~1, Mombasa-Lunga Lunga £ REHBEMVVIZE T L, Ramsi A8
80kuC Mrima Hill ~BUSEBMOAMAL, X512k 0% 500m T Mrima Hill OME
WCEET B, —J Jombo Hill ~UE, Mrima HillJETH® Mrima Villageds o Bl (F 0445
BE) ZdbiEic 1 2miEdr & Jombo Hill ORIMENICE B,

(ii) #  JB

FHX X, “Nyika " Zone (Gregory, oW (1896)) PRCHLES B, .

AR, R “Nyika " (CHMT 28K 150~ 350t (35~ 106m) © 75 h—RoFHE
f1& Mrima Hill £ Jombo Hill izf8R 3N 2 Rk XN 3,

Wi OWEHOEKIE 100~ 3501t (30~95m) FTEALL, JLETOPEEMNE HII
M- TERSESBANH 3, —F, ERBOPTHENRBEOAZALOEL T, Mrina
Hill (CEERi#EsR 9820t (B 495m)) & Jombo Hill(JA1, 5431t (J4 463mNHH 5, FiHIZ PP
BEFET, RBEOBARXPPEEHACHE LABIRERL, WENLIEBOREERH 2. Sk,
RHEN 2T, FHE» SOHE&EFCHhTH 7001t (8 210m), 1,000ft (& 300m) OELE
WIED F— LROBRER LTV 3, ZOHIC Kiruku, Neuluku, Kikonde 75 &, BE 0.3~
1.2 km, HE% 150~ 250ft (45~75m) O/NEPEEHASHE LTS, “h e ik
T, TUWAVEEBEASE (B X BEREIATHS,

(B) WkoRE IR

AR, TARYEEOKKIEHECHITEI I FF ¥ 1 LKA ERGE T S0
R HFEHZREDTE I, .

AP ORI 2o THE, Caswell, PV, (195302 & 2 HETB45 : Mombasa-Kwale Area

(# R 1 : 125,0000%, Geological Survey of Kenyail X 2 W6 : Msambweni & O
Ndavaya ( W' bHER 1 @ 50,000) I T3, £/ 2heoidd,  Kenya-Austria
Mineral Exploration Project(1977~1978) {2 X 28R (B 1 : 50, 000F TF 1 : 25, 000)
MER I T 4, :
A O KPE, ISR ) EFOKREIEENC OV T, Mobley, CW. (1895) 12Xk O &
MICHES Nice £O% Casuell, P.V. (1953) % Baker, R.H. (1953) 12X b BEMIZHE ¥
RIREE IR X T B, 4R/ b, Dodhia, S. and Pandit, S.(1977), Winani, D. (19710,
Nyambok, 1,0, and Lindqvist, B, (1978), Dindi, E.W. (1986), Ndola, T.N. (1990)% &'
AP E SN T3, _

FHp o T A MM FEED D B, Stream SedimentiZ & AL iL, Kenya-Austria



Mineral -Exploration Project (1973 ~1877) TEMEAN, Ph, Zn, Cu, Ba, Ag, Mg Cr, Ni
HOMTRIOS, HILRRBEERHLTO S, 208 Soil HERREFTEMINTL
BN, ZOREE Table T-2-3-1(1) 1R,

FMX D Mrima Hill &, Z—FF ¥4 VOFBANSD, FHHF@MIAMLLoBELw
HoBAEBEEZRICEE Soil BAHT545, B ASEAEIN T, ThSEMNARTD

BELROMOTH 5,
91975 DRYHVEMERD Soil RE
Murray and Hughes (1934) : &, ~ o ¥ YEREMIBOHE

Norstom, E. (1834) D RO MERIKETICHRIRIC I B8 08 & R AT
| | o
SHEER Av = I ~2g/ton, Ag =19g/ton, Pt =1 g/ton
Lathbury, F.H (1934) : BEHCHYIRICHTHT 2588, AN, XMES4E
- | 1o
: HTESH Au =0,5g/ton, Ag =2~ 6¢g/ton
Yates, H.W, (1942) L RUHVBEHE YR A R (NS FEH) 1EOWTER
' A
S8 624, 000ton, [EX 0. 6m TERFIHD &
Pulfrey, W (1948) HMET - 7R L, REEREFEORTF v bbb 2 ED
| | CHRCEL, MBRINY Y S LT EREERE
Thompson, A. 0. (1952) : BRIEELIONEI FRADELTHEF v v VREHES
BeH, IR S MR EORREREEERA,
HAPEHEE, UL, BRESA02 0T Ch o1,
CROHBEAEOHER, Nrim HBKICE, <2 F Y, $oEh 4 8 BEEos—2
AZINR, ZFET L VY T2, V/BEREOERIRE UTHHHEL 2 L4058 - 1.
Zo7:¥, £7 Mines and Geological Department, #®% Anglo American Corporation
of South Africa Ltd (CkDELULT=FEY L%, X512 Pechiney-Saint-Gobainick b1
T TR, FCA-o B AOBEN T, ThoOEAEEE Table 1-2-3-1(2)12
A, - : :
=7, Jombo HIIZ DWW T, ThETCORETEBRAIAL I LAREIATCLB
(Caswell, P.V. (1953)) o LA LI9SOSEFOEARA T LTV B 12 b KB SA S0 20
ORI >OTHET N E LOEBE ST AL,

(©) W - BEALAER S

KK OEE & HEIFER (U FHR 1 : 25,0000 £ Figure 1-2-3-101) (2, %> 7
YITWEOR T v FRECHARREE Figure 1-2-3-1(2) KR,



Table 11-2-3-1 (1) Statistics of Geochemical Survey on Mrima Hill-Jombeo Hill' Area

Cad . . . I ; . :
N'::. ? Aran Name Mrima il dambie Hill-Deihirint Survey vn Anomply N Mrima-Jombo Mtfil:)';]ln-;]vollllll:o
1-4 Surveyed by Mings and Mines and Geotogical Deparliment Mines and Geolegical Austroruingral GinbH. Auslorominoral Ginbld,
Gealogical Degurtment
12 Yaar survoyed 12eparlment 1077 . 1880 Jan, 197T-0cL'17 Nov, 19711 Nov 78
1976
1.3 f Reporled by P Winent (L9717} 1. K. Githinji (Apr, 1980) | Austeomicaral GinbH (Oct. Avstromineral GibH
S Dodhia & S, Invesligation uotz 157714 1978) - 0L 1978}
Pandi{1977) Souuth Ceast Project Mineral Exploration Project Follow up worksen
[nvesligation Report anemaly B, 11 & Jamk
HNole 197673 sevan volzanic vynls,
Longa-Lunga Lurytey
deposlt.
1-4 | SBurveyed area {km} A5 km2 12km? 225%km? 7
Numbecsalsamiple | 1,382 samples 320 sounples. 1,856 sanples 1,245 samples 1,841 samples
203 snmplesf169 slation: Blzikirind .
117 snanples: Jombo
Stream sedimentor { Sait Seil Sail Soik Sail
seil
2 Sampliug Sampling method Grid tlina spacing QOna traversa kines fambe) Grid (20 lines, 100m line | Grid (22 lines, 1,000m lina Grid {41 lines, 180m-200in.
100m} Two traverse lines (Dethirini) spacing) spacing} line sgatingl
Sampling intervel 25m S0oe | S0y 200m 30-40m
Harizon sampled i B 0.2-Q.2m 03m 04~ 086m
below surfnes belowhorltan A betow horlon A
Keshsizoanalysed —B0mesh --B0wesh —B0mesh — B0 mesh —80mesh
Weight of sample ? 0.75gfsample U._TSg:Isumple 7 ?
3 Sample Drying hours T 7 TuL 100°C T 7
prepecation
Extrasted 1 by 1: 1 HCienddituted to 15m2 Ly k: 1 FIC1 and diluted by NUCL by N HGY
ta 15md
Elements analysed b, Zn, Cu P, Zn, Cu, Ba, Mn & A I'b,Za, Cu, Ba, Cd & M, Pb, Zn,Cu, Ba, La, Mg & As Pb,2n, Ba,Cu, M & M,
¥ -1 E E 5
4 Assay Equipment Atomic Absorptien Atownic Absorption Spectrametry {AAS) Atomic Absorplion Alomic Absorption Atomic Absorption
: Spectometcy (AAS) . . Spectametry (AAS) Spactonelry LAAS) Speclomatry (AAS)
(Jombo 13ill} E {Dzihizini)
H .
Numbersof data 1,382 1t7 T 203 1,858 1,245 E,341
'
x
{1 tenverse lind} ! (raverselines)
E
Statistics Pb Zn Cu jMn HBs Cu 2o Pb : Mn Ha Cu Zn b b Zn Ha Cu Pr Ba Cu Zn La PhZnBzCu Mn& Mg
+ #eun tppm) 236 ¢ 34 ! 17 60 280 20
. 1
5 Data statistics | - Standard 160 ? 14 : 164 403 2083 152
deviation{ppm} H
1
- Range (ppm) a5 4] 4 498 70 10 26 B {180 30 F & 2
S T L A A L A
)
1,284 4,720 118 2,010 1,370 144 158 32 | 2,730 409 180 226 32
Anomaly x+2 60 (ppms) 7 \ 7 x & 2alppm) Gruphic Mathad Grayphic Method
'
{threshiold) '
\
Anamaly & Pb Zn Cu |[Mn Ha Cu ¥Zn Fb : Mn Ba Cu Zn [b Yo Zn . Ba Cuo |Pb Ba ©Cu Zn La Pb Zn Ba Cu Mn Mg
1 .
Interpretalion | Abeve (ppm) 6i1 3000 69 26031094 102123 27 E 1387 235 10 101 32 &0 140 700 5O 18C* 2000% 110* 400* 7.000*
& E 50* 50G*  40* 100* 3,600
numbersof anomaly 5 6 4 ! z2 2 2 - - -
' .
H Ho samplohagbesn takenon
' tho Mrima-fombo hills and
H slapes,
7 Follow up Faur [ollow up Dizraond
survey Drill Holes

* high and raediur angmaly




Table 11-2-3-1 (2) Statisties of Exploration Activities on Mrima Hill Ore Deposits

Mines end Geological
Departinent

Anglo Americuns Corporation
of Ssuth Africa 1.4,

Keines and Geological Deparlinent

Pechingy-Saint-Golain

1 Year Surveyed 19531955 Der. 1955~1957 1958~1562 1968~1971
(Final Repoct; Augist 1957) (F, B2, Binge & P Joubelt, 1966)
? |Pit HNumbers of pit. 162 More than 400 E 400N nlong liues, %1
. X ! 200 fubing interval
Dripging maters . 2916 HMore than 12,0000 H Minimwm distanca NA
X ! between pils: 2601t
T
3 | Treneh | Numbersofteench R H 68
volume removed : 12,1920
4 | Dillling | NumbeessCdsill 2 10 m
Totallength NA 3,6690 2.976m
& {Schatt | Numbezsalschall 3 H
Totallength NA !
[
6 |Winte | Mambersolwintz 9 :
Total kength NA H
[
[
7 | Adit Nutubees gfadit n H
Total feigth 10000 H
Num’bnr‘s’ofsample Faotal 4,735 apls tfor Nb content) Total ﬁ.lEé spls
pit sample H 385 for En assay : 2,000
coressmple @ 1049 for La, Ce, Wb assay r 920
for Eu, REE, INb assay PR 1]

8 | Sample wintzsainple for Nd assay ;50D
oulctop kample: 3,325 others 783
miscelaneous @

mineralogical
chemical
phyzical .
beneficlalion {200 tests by Nb, By, La e & Nd)
Bulk samples for various test 14 tons Hzandpicked t 60 tons (Eurich ore)
For vaitoua studies : 43
Orafor represented carbonntile : dlons fininecalogical, physical and beneficiation studies}
g | Vaciaus [ ] For En processing test 100
Tests weathered ore T 10wus For Nb processing test T 20
Por Nbbeneficiation labo-lest : 7
To Msambweni pilot plant 900
Yaearcalculated ealeutaledin 1955 | calentated in 1957 calcudated i 1960
- - —— : B o
10 | Gra Depth top 20§t of soil 1 30Rbelow surfice ! 30to IO befow sutlace | 300 bc!owsnrl’lcea came asleft
Reserve H ! ! thigh gredeora) QOre reserve caloulstionis not availakle.
1 1
Reserze A0millionions b5mil. lons : 50mil. tens 45.8 mil. tons : 4,93 mil. tons
' '
' '
Grade 0.72% NbyOy 0.67% Nb,05 H 0.70% Nb0y 061% Nb0g | 1.15%NbOg
L . H

WA: notevailabla




(i) M B : T T
FMXOHE L FArL b, Maji va Chumvni?g’wj: P PACER Mariakani JHOTEA I,
Mazeras IEGDFF’“‘BX YN LIRS ER T AN Uk pEERN, X6 oPES Magarini
RN antﬁj:’(i@ﬁﬁﬁﬂﬁﬁ%. Soil, B, WHEM OGRS, ' h
Maji ya Chumvilgo®: l:f‘iU v, /leb‘ﬁfﬁllk (flaggy) OEE 50, F=E
RIS I TV 5B, Mariakani [EOTFE A /J\MGJ: Rk, Xﬁ?ﬁ"ﬁfiﬁ%ﬁojtﬁﬁﬂviﬁﬁ@ _
wEM,MSEY, FHREZEEIIC ﬁlt*hfbwéo Mazaras EGDFP"‘BX At = YR e XECD_
2ORANy FORBEULBMROWENSK D, dEY 2 s kah s,
ShOEET Y VREGEBIZ LT, L3O Mrima Hill % Jombo Hill L-ht'?’”/il
R Eog=t P ﬂ%ﬁ(h‘ffﬁ4bﬁb &1 Jombo Hill (Ztd 74 ) BE&SEN, X
512 Kirvku Hil® Neuluke Hill GSRIBR O SR SRS 7 7oA L— N (BB " &
ZhEhRT 5. E12, Kikonde (247 =+« NEH, FHE® HenzamwenyeDILFG# 1. Sk
CHARSESAZNENNES 3 D EERBABRUAE LTV 3, CNOOREERRTEA
HEUOWTHTROBD TH B, '
Mrima Hill #{k ' :
REKIE, RSPy AL, fﬁﬂib“b(%%b) 7 x b4 MESERER, Tho
-ﬁ5§®ﬁﬁﬂﬂﬁ%&0ﬁ Kh ¥ 4F®@kk$b&ﬁthMl#6H5(ﬁmm
T-2-3-1 (1)) o |
ﬁ—fﬁ?%b
f%ﬁi%#ﬂt@%%utﬁ\ﬁﬁﬂﬁfﬁlﬁ"n ihhﬂ&?ﬂ“??iﬁﬁﬂﬁ%}’é%’), Y sT
*ﬂfb(%vw)@ﬁTﬂ H—RFFAL, Fovd VEI-KFF 4 bR ERE
A5 T b0 Efﬂ’i*ﬁ’%%ui BRBEY - RF A P HFEFEREFOLLLT
p (i E S T T ﬁ}?ﬁ‘é‘%o .
LB, A-KrEA b%%iﬁﬂ‘%%‘*’] iTnE.GDﬁ‘O'C&*’JZ)o '
KERIESY (FFH, Foea b)), ﬂiﬁﬂﬁ B4, PASAR, KA, §ﬁ (%ﬁuﬁi
SEHE), WA, BNAL, WHE, TE 54 b, WY GEES B
Heden, WEHE, a@Fs),. Xfora7, =+, UUKE, ANAFAF I
Fob, VN3 vE
+ 7 x /fhi‘iﬁiﬁ
&Eﬁi@ﬁﬁﬁ‘%&t’)ﬁ?ﬁﬁﬂ@ﬁ%lﬁ%% i, A-HRrroa MDE/H"J:O ‘7 = vk
(fenitization)” 2R G I-BERT VI MNEPINT B,
- B R R HE R '
FEROEGMIZE, FEEERRT2H-FF 54 b7 7oL - FEORMITK
B MR T 5
CEERIC LB Soil
FAEBBOE I Y747 (pisoliticdTY £+ A ME Soil LREB~HEBOHAY S




M Soil BB, FIFIE, 10207 (Pyrochlore), f*"*)/r b, AU -'EZ/-‘é_U
o }\%’é‘ﬁé FLRBRATIA PESURBAIS B, o S
o He® Soil i, Mirima Hill DOTE %&bf;/l\ﬁﬁﬁﬁk’(}d{ﬁ. THbBA RS
YA FEKOTHECER Lo bR bﬂ_.ff/@il_’l"‘ﬂ’ér”)c‘sb%ﬁk;}ﬁ"ﬂ‘éo 2D Soil (:UJ
— S TP PR DR LI ER RS b (GO
BEREIT &3 RIS, VeSO R YA VEEY (F ) TRy, 3
G —=YA4 RE), HAEY Y, BuEYObAh, TAYLIY A (Goreeixite), Vo
=~ Luy a4k (Florencite) 74 &:7&\&3%:. . '
Jombo-Hi'll ik - SN - . Lo R
K, m@@é?»ﬂUﬁ‘EWT,ﬁﬂﬁﬁm¢4ﬁn7*¥?4b(mam
foyaite) SR IFBKR A A UIEH (narginal faciesd#, TORMITE 7+ v 74 b
(Foyaite) ®ANTF 4 Y+ 4K (Melteigite) A EHAL T Y w FH (hybrid facies) %,
ZRENAER LTS, B8 EBORici, SAIEYE Nepheline-Syenite) BWHHT 5
(Figure M-2-3-1(1)), : ‘
A= v O
L eRRIC AR, HEERRYISE T, QR’CDIEEE’PEE%H%\, E{?EIUJﬁ?H%‘*B?&%ﬁL L
FEURDEERER L6 T 50
T3 ¥TA b S _
oI, (LS X o RERPHE IS ﬁ\#jfiili%ﬁiﬂfi#ﬂ DT 5. ili"’ﬁﬁht. rf
ﬁ'L*‘vﬁﬁ“ﬁ'@%i’ﬂ%%@gEﬁbH—EE (Eé‘ 5 ~20mui); %%L\!i?/r’ a2
LB HEHERSE LY. ' -
» AT 4 T A b _ .
- Jombo HillodEEs— ﬁlii‘iﬁl*&ofr_‘:‘&bbhfhéo iﬁafﬁli B R~ R B0 R
~Fi# (0.5 ~5m) CHKE B, ﬁﬁraaﬁfﬁa%aaéba J:ﬁl:l@‘jii"\?'?‘f Hﬁb
R T 2B L, : : :
iR R bR Ednz, Maii va Chumvi@t:.@‘g“Z)’P}‘i%@?‘@iﬁﬁﬁ\’%ﬁ&)Bih; ]
EMOBREIZL S TELERAA T )y BE (ybrid rock) p/NIBISHHT B,
Fho, ABEOWBICE, BKENEECILLI v nY s 4 ¥V HEOKEHED S
Nbe ' .
- BAMEE ' ,
HEROEM2 ¥y RITRHL, KREHORBIIEALL D EHEEINGS, FEEEL
IR, EE%\&F&@@&‘C%@'{B‘JQ%EE%H? L, BEETH O, HR~HWT
Hh, EELTABOBE (2~5um), TN BE (70894 1), BE G
A) THRSH, ChooRkideh<h, 50~55%, $6—~40%, 3~T7%THD.
Wk, FEBICRI-FFI A PEREDONL L S -




T OOE AR B _

X OHIED Kiruke HHER IO NgulukuZ RIS, LWhY BT 7oA L= bin
510, TAVEEKKEHORY b (vent) LHEFINTUL B, BIHO Kirvku &Kz
WET27 70— ML, BEULEBERDY EF4 PHSOMRER Qithic fragrent)
oA, BT TREN~THOESTVEY VA, TLHVES, Vol bRehEniEd
ERSOBDOND, —H NeulukuFS KA HRT 2 20, BECPHELCEREOKAT
AN, BX BA SRESEEFAMB TS, BREAOAIIE, Hmd510mT
H5He o _ S
KX OTEMO Henzanwerye Village®ILFi# 1. 5kmicid, € ¥ JoE~NREN SRS
HABBRAET Bo UL, KE, WWE, PHOBET, WFCRHEE (2~6m), T
W) EA (2~5m), BIEERENENL0~060%, 35~50%, 2~8%ELHDD.

$7:, Mrima Hillodb# 2.5mici, NW-SEHBET 2 ERIBNRS 5, JhidR
MOMNEEEHEEOBAIL LY, VL k2B PpiLdns, (Caswell, PV
(1953)) o o

Z OMERE I, BB OT VA BB ABENRGT AN, Ihs@EELT, Y
+4 b (Sannaite), # 7 k¥ bk (Camptonite), T FH A b+ (Monchiquite)F oD
53707 54 Y —E (Lanprophyric dyke)T# 5 (Figure T-2-8-1(1))

(i1) #fkfEl
FHR T D VRS . OBIRCIES ATF 545, Mrima HiNOH —KF 21 b
BERLISMCHIE A b O AL, 0K, loBbE<hSEESN, APRC T Y,
BRELLT, &5124, 8, MERELT OEEAEY=FEY A, VT -T2, PUD
LOBEBELTEAXIh TR 1, '

CEGER, B-FF A PHRLL, CoEGREEIhESSqolaT RS S
RO E R U T4 704 PRI D BELE LDTH S, JhECOHE - oM

RSB LULARKOBRE TILLOEI TH S,

 BEERO SRR o
H—AF Y4 P EERLHORMAIC L OERSIN N2 PHOBOMBERD S X5 24
T b, BERHI 4~ M OHET 14— PETEMAT L, #AY T A PHEEVRFAE
~ N HEO2EEND D,
- LR
A ED L uso7 , :
VY e T—R: dNHFATHAL L, Aoy aT, BFFAL, JO-L YA ]
ooy Acaquray, Y4940, U VIKA
g, S | -
Table T-2-3-1(2) BH _ - _ |
BU, LT - 7—=2% kY™ Aiz20 T4, Kenya Department of Mines (1955042 & D,
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(2} HKinangoni #1X

(A) e - 32l - SIS
(i) firdE -

KX, Mombasa OILPSFI2SkmiZHIR T B,

Hombasa X O AHifX1x, Nairobi-Mombasa & K& HE 52T Mazerasi THEH, ébch
Mazeras-Kaloleni# @i 4 db E L, H20knC Mikomami (2F 2, “hALOHEAE 0.5k
Mubungoni School 4 TH#s | lm THLEIAM ML, 370D 5 Kinangoni ik =T 3,

(iiy # B ' D _

AL, “Coastal Range” Zone (Gregory, J.W. (1896), Caswell, P.V. (1956))3#
BRECHEL, ROTERICEALMELET 2, A1 RE81243, Kinangoni Hill (B 900
ft, %5 270m), £ @O JLHIC Kia Hill (& 1, 0801, #9310m) »d b, Zho, Jek-
BEAMICHEET S EBRBERKELTWS, ZORBROREIX, “Foot Plateaux”
(Gregory, J.W. (1896))DTGRRAMICHIA L, Mk 300~ 4007t (0~ 120m) OFWmHCEHA
WPEL T B, ZOFERE, BOLTHRT, WE Gt wLoEah T s, Ll\ESE
LFERorEBoltmBmicH b, ik 500~T7001t (150~ 210m) ORESHNEIEEREL
T3,

B #koHELBR
(i)Y ERo#HA .
SRR OEH IOV TOBENOWE, Gregory, JW. (IBZI)LJZD FELTHEHMD
Ty ¥ ORI OV THESOE RS bR, Z0% Parsons, B, (1928)+Mackinnon-
Wood (1830) At & DMEFIYLMENSD 5, KWL HEFH AL, Geological Survey of
Kenya (194212X 2 bORBEMWTHY, METGHRY, WIER GER 1 : 50,0000 fEK, #E
WAEENTON, BOREC %‘fﬁﬁéﬂfh\%o
SOz >V T, Caswell, PV, (IQJG)LJ:éi‘Hl’EIm thfl Mazeras Area
(WERC1 @ 125,000) &, Geological Survey of Kenva (1981) i & 2 #E K6 : Mazeras(Hi R
1 :50,000) HENENBEIA TS, R -
FHK iz 3 b A& & LTIk, British Technical Co-operation Project (1977~
1980) 12X O Stream SedimentH4EE X4, Pb, Zn, Cu, Ba, Mn, MoR U VOBIEHRIIOIHE
CRREHEBRT LT D
FHR DL OV T, 1960ERENSBENFTR LU0, RERLITON, TOHKR
Kinangeni Sl & UCHENFMM AN, &P, BEOPHINRDS - 72, BER/NERLNS
BEFTHOOhTVLS, :
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Figure I1-2-3-2(1) Geological Map of the Kinangoni Area
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