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Table H-5-18BW

Table 1I-5-1  Ore reserves of carbonatite ore body, Mrima Hill

by Mines and by Anglo-American by Mines and
Geological Corporation of Geological
Department South Africa Ltd, Department
| : :
Yoar 1955 | 1957 5 1960
calculated ! H
SR S0 A S R e
Ore Depth  |Top20ft. 130 ft. 30to 100§ 30 ft. same as left
Reserves 1 of soil ':beiow ft.below : below = (highgrade ore)
Esurface surface E surface
. : b ' '
Reserves | 30million 155 million 50 million! 41.8 493
tons 1tons tons E million millien
; i tons tohs
] 1
Grade 0.72% 0.67%  070% | 0.67% 1.15%
Nb, O, iNb,Os  NbD,Og | Nb,O, Nb, O,
13 ¥

@) - v VA VB | |
Nrima Hill ﬁ‘*xﬁ]@"jt'rff{_ FERI R ESm) S0 cndEE s v v VB2 Y
e R URBTLTED, DIMEOREIRES O, MM LD EE - FRIA TS,
FUEMBBEDE, SA TP A, PR -, ke, BHRE BRETIOM £,
8, 8, 8B BHROBHERIPEINTVS, Carswel 11D L 3 FDOEBERAOSHRY

ROEBY,

: Mn0;
¥n0 -
Fe » 0 3
Cu
Pb

30.51~60.80 % (4 &)
1.38~6.60% (3 HD
8.20~45.20 % (4ED
0.02% (1K)
0.04% (7 )



Zn 0.21% #”
Au 0.8g/t . (3EBIEN)
Ag 5.6/t (4 RESER)

SEROFETHR, &L@@Ii’ﬁmi&:ﬁ% 2 /ﬁ/:z Vo) =y a VBN 2 WO AR T,

3 HrE B A Table I -5- A

Table H-b-2 Result of the Chemical Analysis of Iron-Yagare Concretion

Gold Silver Iron Manganese Copper Lead Zinc
gfT /T % % % % %
FOO9 < 0.07 - 16 -230.0 > 3.00 0.006 - 0.014 1 1,015
HG10 < 0.07 <2 35.9 0.098 - | 0.005 0.004 - O.{}(_)?

g/T : gramme per ton
% . percent

AARRCBVTHE 2 V7 Ofh, BPERORENVD S5, :
Bo v AVEDVTRA=HF S A FORER LD bLENLEENEN, REBRUES
A IS VTHE, HEEEEO @ KIS 28 - B0 - BRARRERCERT 55 L0ER
B Bo S

(3) Zoftho i
BB 2 B A & TV B A, A@bﬁé?ﬁﬁ%?%ﬂ#oto_ |
o Joubo HH110 BB 00 BHAHR 180D S hT0 64 PSS ERTH D,
HRSREEHG & 12D SN (Carswel ], 1953) , o
& : Nrima @)‘j’@!ajiuya—{)humvi%Eiﬁ?&%ﬁﬁ%fi%ﬁi&i:‘é‘ﬁfm\%fb‘. BEMTBROLO
s (Carsvel 1, 1953) | |
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5 -3 HMEPEAERR

b-3-1 AHRCGEITLE

BHRRATHRONH S R TR IRA 2 Table H-5-3icR T 7L, Au, Cu, Pb, Zn, Fe, ¥n, Balc
’,Jh.\'flﬂl, BizTable H”l“l“:-ﬁ:\.b?‘:o .

Rk, Ganze HIRKIKF U TH 2, BIFHRUMRERMKObDDHTH 5,

Table M -5-3 Analytical Procedures

Detection Upper
Element Unit Description - _ Method PP

Limit Limit

Strontium ppm Niiric aqua regia digest ICP-AES i 10,000
Phosphorus ppm Nitric aqua regia digest ICP-AES 10 10,000
Niobium ppm. - Fusion Plasma Array 5 10,000
Yttrivm ppm - - Fusion Plasma Array 5 10,000
Uranjum ppm - NAA ‘ 1 10,0600
Thorium ppm R  NAA 0.1 10,000
Lanthanum ppm ' - NAA 1 10,000
Cerium ppm — MNAA 2 10,000
Neodymijum ppm S NAA 5 1,000
Samarium ppm - NAA 01 500
Europium  ppm - NAA 0.5 . 100
* Terbium - ppm SR NAA 0.1 100
Ytterbium ppm. . - NAA 0.1 1,000

'Idutetium - ppm = - NAA 0.1 500

ICP-AES : Inducti#ely'cbupled Plasma - Atomic Emission Spectrometry
NAA : Neutron Activation Analysis
— : Not Specified

5-3-2 BB
OF-L.0 S o
BRI B A Table 1-5-41K77,

@) RREEATLE LEVEORE
BREEN AN EREE SRR A Figure T -5-3107 3,



Table T -5-5i U & WA T, L EWiid R 1%, Ganze MK EFLTH 3,

b—3-3 ZWHH48H

(1) 16756900 D B

Table 1 -5-GicHIBYIRECE R o T

B ERR R U-Co, U-Fe BBV T, @ TEOMMAERT. VR Mo RTRMO R,
Au, Cu, Pbic MR 3 B > 0 ORI R R 1l —BUc il ¢, HBIEM0.5 BLEOMART, OM,
Nb, FEEGER. Th, Znd & HRIRMIC MBI, 76 ~0.986 OB THUED HMAE
B o, &t.CﬂBﬁMﬁa%ﬁahf}h&mﬁﬁﬁiﬁ&bﬁ%ﬁﬁﬁ%%ﬁ&ﬁM£®
BOMBERS. - | |

U, SEOMIEROBTHAANTSD, MORKE MM, HEERRRATS
U-Lufd{D0. 492 @B EE W,

(2) iﬁkﬁ}ﬁﬂ‘r

MMen57h$mﬁﬁﬁF%%T?o

?1%525%&&%%2{‘30 767 T, é‘fﬁ?ﬂﬁmﬁﬁ'ﬁ/* ﬁ}éﬂﬁﬁ“éiﬁjiﬁ}‘caiza U E2®< s’e‘*m#&
HWOIEOHMAEELTED, Hichb, FLETE, Zn@?ﬁ)}%ﬁ%ﬁ(ﬁbfh% %13&5}
i, HERLOMBHLRT, A f%94b@fﬁu;u*bmmwiﬁ¢r®gnbﬁrm$
@rﬁ%%ﬁﬂﬁébtilﬁé}f‘ﬁé LEBEh B,
%2?&%@%5$0w9TW@U®§QWQ®%$%&%%¢7B®T%0 m&wmmw
U Ao ERY, &1 f+&4bﬁ%h%%ﬁuﬁ%?&mmﬁﬁﬁéﬁ%anﬁﬁf
&0, mmm;%ﬁuﬁanéxjaﬁ 8- %%Wﬁmﬁmkﬁﬁﬁéﬂ%ﬁ%ﬁiéo
3 BN ITREH0.034 T, iU DEBMEOMHED £ BELTO B,
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Table ¥[-5-4 Statistics of-Géoé'hemical Data, Mrimé.-;_]ombo'Area

_ : Number ' Standard : :
Blement | Unit of g Max, Min, ‘Mean Deviation 2o
Samples - ' (m) (o) '

au fppb | 262 197 9 | <1 - ~ -
Ba |ppm | 0 | >10, 000 10 290, 5 0, 499 289. 7
Sr 20 0| ‘339 1 50. 5 0. 577 719, 2
Nb ” ” 0| 2600 | 10 71, 4 0. 505 730. 6
¥ ” ” 0 830 18 53, 7 0,332 247, 4
U % ” 0 16 1 41 | 0179 9,4
Th | ” ol a3 6 22,1 0.343 | - 107.2
la | v 0| 6512 9 9L6 0.516 . 985.1
Ce | » | 0| 7450 | 22 168.5 | 0,432 1,229.2
NG| ” 0| 1,865 5 62. 8 0. 464 532. 1
Sa ” 0 433 1 - | 128 0, 445 95. 6
Ba | o4 | | 10 9% | o<1 2.8 ! 051 96,9
Tb ” ” 2 23 < 0.05 13 0.420 - 8.9
v | # ” 0 40 2 5.4 0.229 15. 4
Lu 2 B B 5 0. 30 0.8 0.210 2.2

C oo |l om | <1 1.6 | 0.438 | 869

 Pb ” ” 3 | 216 ©9 12.8 0.378 | . T73.1

In nol e |2 | 2,940 2 30, 5 0.561 4043
Fe 9% n 0 14, 00 0,12 9.527 | 0,369 . 13,887
Mn | ppo ” 0 1800 10 599, 4 0. 554 7,697, 4
P ” ” ¢ | >10, 000 30 314, 0 0, 525 3, 515. 3

#% Number of Saiﬁpieé Under Detection Limit
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Table

II1-5-5 Threshold and Number of Anomalous Samples

- = Mrima-Jdombo Area ——

6,000 ppn

N Element ~ Threshold Nuaber of Ratio Ai_)pli?d
: . Samples % Criterion

u 10 pob. 17 3.8 1
Ba 3.".'000 ppm 11 4.2 1
Sr 719 ppm - T 2.9 2
Nb 1,200 ppm T 2.7 1
Y 400 ppn 8 3.1 1
U 10 ppn 5 19 1
Th 200 pom q 2.7 1
La 1,900 ppn 7 2.1 1
Ce 2,200 ppn i 2.7 i
Nd 1,200 ppm 4 1.5 1
Sm 220 ppm 5 1.9 1
Bu 40 ppn 8 S g
Th 9. 5 ppm Y 3.4 1
b 21 ppm 8 3.1 1
Lu 3.5 pom 6 2.3 1
Cu 120 ppn 4 1.5 1

Pb 100 ppa 6 2.3 1.
In 900 ppm 5 1.9 1
Pe 0y 20 1.6 1
" Mn “6, 320 ppu 6 2.3 3
P 4 1.5 1

_.'99_..
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APPENDIX 1
MICROSCOPIC OBSERVATION OF ROCKS
IN THIN SECTION

. 1. Igneous Rocks
c2, Sedimentary Rocks
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Microscopic Observation of Rocks in Thin Section (Igneous Rocks) (1)

Sample

Number

Rock . Name

Macroscopical features
and microscopical texture
and structure

Minerals

B035

MONCHI -
QUITE

= (Olive gray with white
spots

»  Compact and hard

« Porphyritic

<> PHENOCRYSTS

+ Nepheline = 10% 0, 5~2mm
large euhedral grain,
partly replaced by

".. gericite aleng rim

« Clinopyroxene = 10% 0, 2~
(0, bmm euhedral prism

« Amphibole = 5% < 0. Z2mm,
euhedral prism-

+ Sphene = 2~3% < 0. 2mm,
prism wedge. shape

<> GROUNDMASS . 70%)

- Sanidine, long lath-prism,
.alteréd to sericite

« Amphibole, needle shape

« Apatite

+ DOpaque

« Carbonate, secondary

B036

SODAMINBTT

» Gray with white spots and
~ black prismatic crystals.
* Compact and hard

* Porphyritic

<> PHENOCRYSTS

+ Clinopyroxene = 20K, 0.3~
1, bmm, euhedral~subhedral
prism

-+ Amphibole = 20% < lom,

_lath, including
- ¢lynopyroxene, amphibole, -
apatite, sphene and
opaque mineral
<> GROUNDMASS (= 50%)
Sanidine, tabular lath,
. altered
» Clinopyroxene
» Amphibole
» Sphene '
+ Apatite, needle shape
+ QOpague

| Bo3g

CARBONA-

TITE

. Brown and Whife banded
-+ -Granular

Pyrite (< 1mm) bearing

- Calcite = 70% 0, 5~3mm |
showing polygonal texture

+ Pyrite < 5% cubic opaque,

altered . to limonite

 Limonite like fine mineral -

aggregate < 20%

- Bpidote < 5%, < 0.05mm,
needte~priso

« Zircon

» Apatite

» Pyrochlere like cubic grain
< lmm

- Barite




Microscopic Observation of Rocks in Thin Section (Igneous Rocks) (2)

SYBNITE

“« Porphyritic
+ Holocrystaltine

o Nepheline =

Sample - - Macroscopical features
: Rock Name and microscopical texture Minerals
Number and structure '
B039 | CARBONA- « - Light brown " Calcite = T0% < 0.2mm
TITE * Banded (unhedral) polygonal
' + Layered texture, parallel texture. -
alignment of opaque - | + Opaque, limonite < 20%
aggregate + Quartz < 20% :
+ Caléite vein < lmm wide ° Zircon
' * Monaziie or zenotime
» Apatite ' ,
* Pyrochlore (7), cubic, rare
_ * Barite
B040 | CARBONA- « Pale olive green <> Carbonaceous rock part
CEBOUS *Yery fine-grained » (alcite
IGNEQUS » Massive compact hard = Plagioclase
TROCK + Pyritized ' > Rock fragments = 29%
S < bmm
«- Heterogeneous rock » Calcite < Q, lmm
“reonsisting of + Plagioclase .
(D Carbonaceous rock . - Epidote needle
(@ Rock fragments * Apatite
@ Calecite vein = 1mm -+ Opaque
thlck ' T
B0O41 | NEPHELINE |- - nght brownish gray + Alkalifeldspar (perthite) .
+ Compact and hard = 50% 2~40mm etthedral -

prism, including nephe-

line and amphzbole.

aliered

30% < 10mm,
euhedral prism

. Amphibole = 10% < - 10mm
tarbular prism, twin,
zoning :

- Sphene = 5%, < 0.5mm, twin:

+ Sodalite < BY, irregular
shape interstitial

e Apatlte, rare, < 0. 2mm,

pl‘lS[!]

+ Opague

B04Z -

1

NEPHELINE

‘| SYBNITE -

" Light brownish gray

Compact and hard
Coarse-grained
Granular

* » &« 3

* Alkalifeldspar (perthite)

= 40%, 0,5~60mm
euhedrai prism, carlshad-
twin, some show zoning

. Nephellne = 30%, 10“«39mm,?

zoning euhedral grain

« Amphibole = 20%, 0 5~2um -
zoning euhedral tabular~
prism,

= Sphente < 5%, 0 1*~2mm
twin

« Sodalite =

10%, 1nter—_




Mi'croscop'ic Observation of Rocks in Thin Section (Igneous Rocks) (3)

Sample

Number

Rock Name

Macroscopical features
and microscepical texture
and structure

Minerals

(CONT. )

stitial
« Biotite (secondary)

BO15

-CAMPTONITE

« Dark gray with brown
spots

« Compact and hard

« Porphyritic

<> PHENOCRYST :

- Olivine = 25% 0. 5~2mm
euhedral~subhedral
grains

+ Clinopyroxene < 5% < lmm
euhedral prism, zoning

<> GROUNDMASS (= T0%)

« Clinopyroxe = 40% 0. 1~
0, 2mm euhedral~subhedral

T oprism ‘

+ Plagioclase = 10%, 10~
‘B0mm, " poilkilitic
including ciinopyroxene,
olivine, apafite and
‘opaque mineral

+ Apatite < 1%, prism

+ Vetrified glassy ground-

‘ mass, now replaced by
very fine grained crystal
aggregate

» Biotite, secondary

€022

TURF
BRECCIA

= Light brown

« Lithic fragments = 20%

« Bxtensively altered to
limonite and clay
ninerdals aggregate = 90%

= Quartz and apatite are weli
preserved

« Calcedony fiiling cavities

+ Opaque, partly or com-
pletely altered to
limonite

= Monazite, < 0.05mm rarely
occur

£030

SILICERIED
ROCK

L.ight brown

+ Strongly silicified rock

« Quartz vein < 2mm wide
small droozy

+ Mosaic

¢ FINE GRAINED PORTION
(= 90%)

¢ Quartz = 70% < 0, 0lmn

+ Apatite = 10~20%, < 0. 05mm
“irregular~prism

= (Opaque < 10% mostly
limonite

<> CDARSE GRAINED PORTION

probably cavity filling

* Quartz < 0.0lmm

* Limonite

« Calcedony




Microscopic Observation of Rocks in Thin Scction: (Igneous Rocks) (4)

Granular

*« o & 2 =

Sample Macroscopical features. - |. o
Rock Name and microscopical texiure Minerals
“Number and structure '
C033 | SILICIFIED Light brownish gray « Quartz = 80%, < C.05mm
ROCK Strongly silicified rock irregular shape, polygonall
(similar to C030)- « Apatite = 20% < 0.05mm
Tiny Quariz crystals -in .- irregular to-prism
small cavities > Opaque < 5% < 0. 05mm,
Mosaic : atoll texture, partly
altered to limonite
« Very fine grained opaque
~ scattered
_ *+ Chlorite, secondary
0034 .| ALTERED Dark brown with white » Bxtremely altered rock
TUFF () spots . leonite and quartz are
T Liomonite stained - predominant
~Quartz vein, 1mm wide » Quartz = 50% <0, 05mm
- « Limonite = 504
= fpatite < 10%
Fi0 | CARBONA-. | <« Light brownish gray Calcite == 90% < lmm
TITE ' .Very fine grained

‘Dolomite < 5%, O, 1mm

Barite < 5%
Limonitie
Opaque




Minerals

Qtz

Pl
Am
Ne

Photomicrographs of Rocks in Thin Section

quartiz

: plagioclase
: ambhibole

: nepheline

(l'gneous Rocks)

Abbreviations

Kf
Bi

Cox :

01
Sd

Sph :

: potassium feldspar

: biotite

clinopyroxene

: olivine

. sedalite

sphene






one polar

crossed polars’

.O.Imm
Sample No, : C0O15

Location : West of Gulanze
Rock name : Campionite

Photomicrographs_(thin section)



one polar

-‘crossed polars

. 05mm
.Sample No. : 8035

Location : Northwest 6f.Jomb0 Hill '
Rock naime ; Monchiquite - '

Photomicrographs (thin section)



one polar

crpssed polars

0. Gomm -
Sample No. : B0O36

Location : Northwest of Jombo Hill
Rock name : Soda Mineft

Photomicrographs (thin-séction)



one. polar

crossed polars

Sample No.: B041
Location. : Jombo Hiil
Rock name : Nepheline Syenite

Photomicrographs (thin section)
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