





PART 111 CONCLUSTON AND RECOMMENDATION

1, Conclusion

1-1, Reional Survey Area

The result of the gelogical mapping is consistent with the previous
geologica] waps and papers. The summary of the geology and mineralization

in the area is as follows.

(1) Precambrian Systems

Precambrian Systems comprise, from the older to younger, Nyanzian Sys-
tem, Post-Nyanzian intrusive rocks, Kavirondian System, Post-Kavirondian

intrusieve rocks, and Bukoban System.

Nyanzian System: It consists of volcanic and sedimentary rocks. The former

include basalts, andesites, dacites, rhyolites etc. The basalts are thought
to be equivalent to so-called Archean greenstone volcanic rocks, and show
characteristically greenish colors.

Post-Nyanzian intrusives: The rocks distribute in the eastern and southern

parts of the area as batholiths or stocks. They maily consist of granodio-
rites with some diorites and dolerites, and intrude Nyanzian rocks.

Kavirondian System: !t distributes in the central part of the area, over-

lying both the Nyzian rocks and Post Nyanzian intrusives. 1t is composed of
conglomerates and sandostones.

Post-Kavirondian intrusives: The rocks widely ditribute in the eastern part

of the area, but they also occur in the western part as the inlier of the
Kaksingri volcano. They consist of granites, granodiorites etc.,and some
parts are fenitized by the alkaline igneous activities in Tertiary.

Bukoban System: It distributes in the southeastern corner, overlying all

the other Precambrian rocks mentined above, It mainly ‘consists of basaltic
volcanic rocks with some sedimentary rocks including quartzites. Soapstone,
which is being extracted as a local speciality of the Kisii distriect, also

belongs to Lhe System. It is considered to be of the Proterozoic age,
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(2) Tertiary to Quaternary rocks

The ailkaline plutonism that started in the early Tertiary accompanied
effusions, and continues to the Quaternary. In this area, most of the rocks
that belong to the period are the products of this activity.' )

There are 5 nephelinite to phnolite volcanic centers, 6 ijolitic comp-
lexes, 8 subvolcanic carbonatite centers, and several areas where femiti-
zation is developed. Major localities of these are; the deSlngrl volcanlc
center, the ijolite-carbonatite complex in the Wasakl Peninsula, the car-
bonatite center at Ruri Hills, the carbonatite-ijolite complex at Homa
Mountain ete, All of these are distributed within the Kavirondo Rift, a
side-shoet of the Kenya Rift(East Africa Rift Valley), to form a great car-
bonatites belt.

Kaksingri volcanic center: This is one of the largest stratovolcanos in the

Western Kenya, which extruded nephelinitic volcanic rocks over an area more
.than. 2,000 sq:km. The.center of the'volcano.was collapsed to form a cal—"
dera, into which carbonatites intrqded(Rangwa_carbonatite center). Most of
the western part of the project area are covered with the volcanic and .
pyroclastic rocks of the volcano.

Carbonatlte -alkaline compiexes in the Waskl Penlnsula Ruri. Hllls. Homa

Mountaln_etc. D;fferent from the Kaksingri volcano, these are the garbpnaw

tite-alkaline complexes without -a large scale eruptipn._lt_is also charac-
teristic of these complexes that they often accompany cone-sheet shaped

carbonatites. The carbonatites comprise alvikites, sovites, feryofcafbona#
tites etc.and the latter are relatively rich in rare earths. These_wili.be

menioned later in 1-2.

{3) Mlnerallzatzon

4 small carbonatlte dykes 2,weak‘coppep showings anﬂ 3 gold works
were quickly visited durlng the present field works. Thé fjndings_@fe_sum—
marized in TABLE 11T7-1-1. The assay result of a handspecimen collected at a
gold work some 3k SW_of Wire Hill jndicates 3.3g/t Au. Thc area is under-
lain by greenstone and_is close to a granjtjc jntrusive bedy, so_that the
area at ]east satisfies the minimum requirements of a favorable ground for
gold mineralization. It might be expected to locate some small scale gold-

bearing quartz veins, if a systematic exploration is carried out.
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IABLE 111-1-1 FINDINGS RELATED WITH METALLIC HINERALII&TIOM—REGINAL SURVEY AREA*1

Sample | Rock type/ | Wd Length
iocality | Number | Minerali~ | or &/ or Remarks
e zation - [ Thkn Area .
ca. Jkm | WR-108 ca. MtQDearing brown ALV & dark
N of L FCB intrude with IJL basement
Gwasi R L granites. 7 o
Skm SE RT-46 | CARB-—| ca fenitized sovite jntrudes sch-
Of Sindo ONAT—| 5n ists & granites of basement.
[ric e — - :
WNH of | RT-60 | ROCKS Brownish, fine, with weak foli-
Asego . ation. ALV or meta—LS.
8km NE RT-99 £a. Light brown,well-bedded sinter
Homa Bay om like ALV or Caicareous TF.
SE Kendu | RT-83 | Secondary. : Dissémjnated & fracture-fil-
- Bay Cu mineral _ | ling MALC in red GHZ on ridge.
Wire Hill prospect | Volc.genc. Limonit'zd | Explored by UN-Revolving fund. |
4 10 Skm N{ of | massive 0P over 30 | (UN Revelving Fund:1978 Final
- Oyugis suifides m along Rd | Report). '

GOLD MINERALIZATION A | Ag- Remarks
Sof | RI-90 | Guartz |5~ 13.3] 2.0 Being mingd.
Wire: : veins 10cm B -1 Gecur in meta-BAS.
mil. _ 7

o5k SSH| RT-105 | uratz |3.om|oP & FL - | tr | 1.0 |Sample taken at.
of veins staltered 1 RD side of A-1, S-
Oyugis _ over okm | end of a large 6V
S Rongo | REFERECE [ectrug- | 72 849 [59.0 | Being mined;ﬂithin
QUTSIDE | SAMPLE | bearing QV | Higori Gold Fiefd
OF AREA | - PR 1 3
Homa - 11002056 | Quartz | 5w+ |ca. 500m (2.0 {5.0 2.5~ 3.3k of
Mountain [ 1002066 [ wveins Judged 31.3({4.0 { Summit of Homa Min
~ Area: 1 100207G | with float from float Adural ia-hearing
. of 1002086 Zone distribu-  {while OV in Nyan-
SEMI- tion. | | zian meta-voicanic
DETAILED | 1002096 ov op o o 0.7 } 1.0 ] rocks. :
SURVEY: | . e —— 1 -
AREAS. 11002226 | QV FL D=them) . 77 tr.[ 1.0 {Both are different
1002246 Qv FL . | D=20ch 77 1 tr 1.0 veins fron above.

#1 Gold localities include those from "Semi-deatailed areas” and outside of the
the present project areas. '
+ ABBRIVIATION: ALV=alvikite. BAS-basalt. ca.=abeul. D=diameter. FCB=Terro-car-
“honatite. Fl=foat. lJ=ijolite. Limonit’'zd=limonitized. 15-|imestone.
MALC=malachite. HMT=magnetite. OP=oulcrop. RO=rvad. QM7-quartz monzonite.
Qu=quartz vein. TF=tuff. Thk=thickness. Volc.genc.=volcanogenic. Wd.-width.
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1-2. Semi-detailed Survey Areas

{1) Geological Mapping

Conclusion on geology of the 10 areas is summarized in TALBE TII-1-2-1
together with the results of the geochemical survey and the assessment of
exploration potential of these areas.

The exploration potential of an area is tentalively ranked as follows.
A: Further exploration is jostified. B: Further study is required.

C: Necessity for further study is considered to be low.

(2) Geochemical Survey

(A) Univariate statistical analysis

As a result of the univariate analysis, following items of 5 major
elements(Nb,Y.La.Ce,Nd) are sumparized in TABLE IIl-1-1-2 by area: (i) The
Highest value. (ii) Mean value. (iii) Number of samples of "ANOMALOUS
VALUE"[>(M+18D)}, (iii) Number of samples of "HIGHLY ANOMALOUS VALUE"[>(M+2
sDyl. . '

The major elements here mean those that have relatively high values
and potential economical importance, and are well representative for the
mineralization from the result of the principal component analysis.

The highest, mean, M+1SD and M+25D of ALL AREAS, and the the highests
and means of Buru Hill and Ndiru Hill are compared below. It is interesting
that,except Nb, the means of Buru approximately coincide with "M+25D" of
ALL ARFAS and those of Ndiru with M+15D, respectively.

COMPARISON OF MAJCR 5 ELLEMENTS--ALL ARFAS vs,BURU HILL VS,NDIRU HILL--

AlL AREAS (1325 SAMPLES) Buru Hit1(47) Ndiru Hill(90)

HAX. | MEAN | mels | me2s MAX. HEAH MAX. HEAN

pom) | (ppm) (pom) (ppm) - [ (ppm) (ppm)
Nb | 12000 148 620 | 2600 4800 688 8200 |. 368
Y 1360 | 63.9 118 344 3100 516 1700 159
la | 14300 178 767 | 3300 19500 3150 14720 700
ce | 17700 283 | 1240 | 5460 20000 4960 | 20800 1370
Nd 3000 { 97.2 450 | 2090 2700 1330 1260 373
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TABLE [11-1-2-2.

-SUMHARY OF HAJOR -5 ELEMENTS--BY AREA

Name [ No. ' Upper 2 lines ppa/Lower 2 number (pcs) | Samples thatshow -
of | samp]Item . : : the highest value
Area | les Nb Y La Ce Nd | of 1325 samples
HAX. 170 | 580 § 2300 | 3100 | 1210
Rangwa | 211 [ Mean 211 51 110 130 37
: >itls 10 3 10 10 12
SHH2S 0 1 0 0 )
o - HAX. 735 2201 1690 | 2650 | 1180 [P 14.5%
tSaga- |. 76 |Mean 32 | 43 68 136 Y
rime >mrls 1 3 i 8 12
SH+28 0 0 ¢ 0 ¢
North Hax. 2100 | 1360 | 14300 [ 17700 | 2500 {7Tb Adppm(in Rdiru
and Mean 127 69 { 206 364 116 | 100). La: 14300, Ce:
| South {258 |>m+1s 19 28 34 45 55 . | A7700(in Ndiru H.
>M+28 0 15 17 15 1 14720. 20800) . Y:
Ruri 1 ' - 1360ppm(in Bury H.
Hills - 3100ppm )
& Max. 4150 630 | 3970 | 6750 | 2310 | Th 2360ppm -
Kuge— Hean 218 110 267 604 262 1Yb  94ppm
iwala | 51 {>m+ls 14 19 1 15 17
' >M2s 1 5 2 3 3
Max. h500 55¢ [10000 | 10000 | 2120 | Eu 163ppm.
Sokio~1 109{Mean [ 273 A7 242 359 107 1-(in-Ndiru HiH) is
Ngou Cofemels |9 11 18 | 16, .| 15 [a point that shows
>M+28 2 1 2 3 1 170ppm)
: : J{ Hax. [12000 910 10700 | 16100 .[ 2200 .| Ba 80700ppm
floma *1 | Mean 138 68 212 335 124 | Sr 11800ppm(in
Hount. | 4861 >m+1s 61 | 66 67 [ 80 94 [ Ndiru:H.is 12590pp
L >me2s £ 1 9 |1 n [LE 2 [m).5m 4920ppm
Max. 3700 | 1100 13520 | 16700 | 2700
Buru | . =2 | Mean 3T 66 ¢ 110 | 186 62
Hill 18 | >m+1s 3 0 3 | 3
>M28 1 6o 3 2 R]
Hax. 3800 7o | 3730 [ 7190 | 1880
Lege- | 116 | Hean 204 14 191 335 127
tet H. >Mis B 2 | 4 1 ]
>m+25 M 2 2 1 i)

{xcludlng 90 gr:d samples from HdIPU Hill prospect
- Including 6 samples from 49 grid samples at the Buru Hill prospect
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The geochemical anomalies and geological factors are correlated on the
maps and . the explorhtion potential is assessed for each area, The result is
summarized in TALBE 111- 1 2-1 in the previous page

4.areae.Buru Hill, Kuge-lwala, and South and North Ruri areas are

selected as targets for follow-ups in the 2nd Phase.

"Corre]atlon analy51s
The result for . 1325 rock- ch]ps of ALL AREAS is shown in TABLE III 1-2-
3. That for Buru Hill is pleeented in TABIE 11-2-11-4 dnd that for Ndiru

Hill in II-2- !O -2, respectlve]y

Str01g COIlelatlonS are observed among REE,Y and Th in ALL AREAS and
Ndiru Hlll whereas it 1s qulte charaeterlstzc that only weak corre]atlon
is between IREF and Y in Buru Hill. '

Some corre}dtlon is also dlscernlble between gamma- ray and each of Th,
Y,and mlddje(MREE) to heavy-rare earths(HREE) such as Sm, Eu, Tbh eté.; so
that the gamma-ray measurement will be a,ﬁseful "tool" for REE exploration.

especially in reconnaissance. ™

"Chondrite- normallzed abundances of the REE"

The chondrlte normallzed REE patternb are drawn for each of the ave-—
rages ‘of - 43 rock types that were computed from all the 1509 samples.’

lhe curves of Sov1te(50) a]v1k1te(AV) and Ierro carbonatite(FC). are
plotted in. Flg III 1- 14, and those of JJolzte(IJ), nephe11n1te(NE) ‘and . pho-
nollte(PH) are in. -B. The curves of the average of Ores from Buru HJJI(OR)
and tJ(as a_representatlve of alkaline rocks) are plotted’ in the former for
comporlson '

Alqo compar:son is made among averages of 8 areas, some Ores from Buru
Hi]l. and carbonatites from Ndiru H111(F1g 1171~ 2)

‘Findings are as the followings.

i) 1n Fig.111-1-1, there is obviously a relationship as follows:
OR> FC> AV> 80> 1J. 1J seems to be convex upward at Tb,compared with
carbonatites. The dlfference betwaen AV and FC apparentlv reduces at Tb.
ii} The three alkallne rock types are much lower than the carbonatite

group. 1J is higher than other two at Th.
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i1ii) A fairly clear tendency is observed among carbonatites at Ndiru Hill:
At the lightest La, the relationship is FC> AV> S0, but it changes at
the heavier Yb, Lu, and ¥, to AV>.SO> FC, suggesting that LREE concent-
rates at later stage.

iv) The comparison among averages by area, obviously indicates the rela-

tionship ef; Buru> Ndiru> Kuge> Ruri.

(B} PrlnCJpa] coponent analysis

The prlnCJpal component ana]ySJS was tried for 3 groups, ALL AREAS,
Buru Hill and Ndiru #ill, as it was thought to be useful for analy21ng a
large number of data comprising a lot of elements.

However it has become obvioﬁs that the plots of the scores of the
prlnClpdl component analysis show almost the same tendency with those of
elements themselves One of the reasons must be the great chemlcal simi-
larity of REEs. Therefore, the maps showing scores are omltted to attdch.

The results up to the 4th prlnClpal component. of ALL AREAS are shown
in TABLE 111-1-2-4, and those of Buru Hlll and Ndiru Hill are presented in
TABLE.II*2¥]I—4_and 11"2—10—3, respectlvely. The corlelatlon of the results
of these 3 is summarized in TABLE I11-1-2-5,
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2. Recommendation for Lhe 2nd I'hase Prgramme

Iﬁ this cﬁapyer,'reeommendation for each area is.deseribed in the
order of the explofation priority of that area. For each area, only the
major exploration methods are described. . '

It is necessary Lo select and combine some of'auxi]iary works In accor
danee with major exploratlon methods ‘adopled in that area. _ '

The aux1llary works Jnclude (a)preparatlon of topographlcal naps from
air photos(l/ZODO to 1/5000) (b)cha]nlnv of geochem1cal or. geophysical cut-
t1ng llnes. pits, trenches. driil SJtes.(c) survey:ng of underground works
after rehabilitation, {d)geological mabpihg and logging of theulines, pits,
drill cores, undergroud works, adjacent areas etc.

1t is recmmend to adopt radiometric survey dlong with other field
works such as geo]ogleal mapplng geeochem:ca] sampllng. and geophysical

measuremcnts

2—]ﬂ-BuruTHill area

(1) Diamond d%illing

]t is recommended to carry out surface dr1111ng to anomlies of REE, Y,

Nb etc. The purposes are as fo]lows

iy  To explore the potential seconddrv enrlchment zones of Y and Nb that
are expected under the leached cappng. ' '

ii) To explore the depths, where the vertical zoning of primary minerals
might be expected. '

iii) To know the shape and depths of the bottom of the oxidized Zone.

iv) To exp]ere a potential blind carbonatitic plug that mjght'occur at the

southern fool of the hillock.

(2) Geophysica] survey

It is recommended to carry on detaJled gravity and magnetic surveys in
onder to flgure the geo]oglcal structure at ‘the depths For there is a
p0531b111ty thal the alteral ion zones at the southern foot of the h;llock
(the same as above) and in gneiss, which is located some 500m south of the

hlllock mlght be the qurflc1a] cxpre551on of blind carbonatltlc plugs



(3) Pits and/or trenches o : ' o

1t JS deslrable to carry on plttlng and trenchlng, in order to confirm
the geolgy and MJHQPaIIZaAOH in thc soil-covered parts and to know the ver-

tical distibtion of grddes near the surface.

(4) Clednlng or rehab111td10n of 1nc11ned shaft
It is desirable to rehabllltate the old inclined shaft bv NCGF(?)

order to 1nvestlgate the mlnera117at1on at the depths and its occurrences
2~d1men310naljyi ln‘re]atlon with mining regulatlon etc., it may be approp-

riate to ask MGD to implement the work.

(5) Mineralogical and metallurg1cal tests

It is a matter of paramount 1mportance for Lommodltlee such as REE, Y
b etc. to 1dent1fy the constituent minerals and thelr occurrences, cam—
pared with other ordinary metal-commodities. This is as important as to
determine their grades and reserves, so far as the fLaSIblllty of thelr
extraction is concerned. Because it is guite a common case that a materlal
cannot be economical, even if its chemjcal grades reach the "ore grades"
when its mlneraloglcal features are unfaborable

It is considered very important to carry on m1nera10g1cal studles inc-
luding FPMA, X-ray diffraction, microscopical observation etc.,after suf-
ficient:preparetory procedures such as separation andjor concentration of a
target mineral, and resolution of impurities have been completed.

it is adviseble to execute metallurgicalfconcentration tests some time

in an earlier stage of the project.

2-2. Kuge*Lwdla area

{1) Diamond drilling

It is recommended to carry on dilling for following purposes.

i) 10 explore a ferro carbonat;te dyke at the depths, iﬁ which an a
Lomblned anomaly of RFE Y Th dnd gamma ray has heen located by the
present study

ii) To explore the ferruglnous brecela at the depths. Wthh resembleq the
Ores of Buru Hlll

(2) Geochemical survey(grid sampling)

1t isrecommended to carry out it including pits and trenches,
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2-3. South Ruri and Noth Ruri areas

It is recommended to follow up the anomalies of REE and Y which have
been located by the present study. The follow up includes geochemical grid

sampling and detailed geological mapping as well as pitting and trenching.
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APPENDIX-1 LIST OF SAMPLES TESTED

Sample | Rock [1/50,000 [Location [Thin |Pol- lAssay|Assay{K-Ar |X-ray
Area Number| Type [Topo. map Sect.|ished|Silc. {Carb. [Age Dif-| Remarks
Sheet Name| X | ¥ . {Sect.| *1 %2 |Date |fract
RN-126|mic.sch} Gwasi 24+] 38+ X
RN-139]amp.sch| Gwasi 23+| 39+ X
RN-230]granite| Oyugis 79+| 371+ X
Regional| RN-284|dioritef Oyugis 86+| 4z2+| X
RP-7% Inephel.| Rusinga 36+| 4+ X X X
Mapping | RT-38 |nephel.| Gwasi 24+ 25+ X X X
RT-46 |fen-sov| Gwasi 35+] 38+ X
Area RT-77 |rhyol. Kendu Bay| 91+| 47+ X X
WR-108|alvik. Gwasi 25+ 34+ X
WR-122 |phonol. | Madiany 55+| 46+ X
WR-136]ijolite] Madiany 65+ 43+ X X X
RN-54]|ijolite]| Gwasi 29+ 35+ X X
Rangwa RO-2 |alwvik. Gwasi 28+ a7+ X X
40929E |carb-br| Gwasi 28+ 35+| X X X
%3] 99685G|fenite | Gwasi 32+| 41+ X X
Sagarume| 99712G|ijolite{ Gwasi 29+| 43+ X i i
99729G|alvik. | Gwasi 33+| 40+ X X
South 39502G|Fe-carb| Homa Bay | S53+| 39+ X X
Ruri 1001116 Fe-carb| Homa Bay 5i+] 37+ X X X
100152Glsovite | Homa Bay [ 53+ 38+ X X 4
North 99543Gfalvik. Homa Bay 52+ 41+ X X
Ruri 100127Gisovite Homa Bay 52+1 d1+ X X
3901326 nep-sye| Homa Bay I 52+ 41+ X X
%41 100051Galvik, pMadiany 51+ 45+ X X
Kuge  1100053G|Fe-carb| Madiany 51+| 45+ X X X . X
Ngour *5[100389Gjalvik. | Madiany 52+ 49+ X %
100303G|Fe-carb| Madiany 56+] 48+ X - X
Soklo *6|100320Giblack V| Madiany 86+{ 49+ X X X in sovite
100323G{fenite | Madiany 66+{ 49+ X X X
100324G{bi-sov. | Madanyy 56+] 48+ X X
99599G | Fe-carb| Madiany 66+ 59+ X X
Homa 999G1GIFe ore Kendu Bay| 69+( 52+ X X
Mountaingt00233Glijolite| Madiany 66+| 56+ X X
100490G|Fe-carb| Madiany- 66+] 60+ X 4 X
100827G|alvik. Madiany 66+ 55+ X X X Locations
100832G|Fe-carl| Madiany B66+{ B5+! X X are not so
Ndiru|100838G|sovite | Madiany E6+{ 55+ X X accurate,
Hill |100846G|Fe-carb| Kendu Bay| 67+] 55+] X X X X |as Area
100850G|sovite | Kendu Bay| B67+| 54+ X X straddles
100853G|alvik. Kendu Bay| 67+] 5d+ X X X two map
100873G|Fe-carb} Madiany 66+ Hd+ X sheets
100089G |min.op | twhoreni 40+| 79+ X X nin.
100094G|min.op | Muhoreni | 40+| 79+ i X =minera-
§00097G|min.op | Muhoroni 40+| 79+ X X X lized
100099G|min.op | Huhoroni 40+) 79+ X op=outcrop
101054Gmin.op | Muhoroni 40+ 79+ X
Buru 101055G|min.op [ Muhoroni | 40+| 79+ X X X
Hill 101056G|min.op | Muhoreni 41+f 79+ X K
16108646 min. op Muhoroni 40+ 79+ X X 1
101071G|min.ep | Muhoroni 40+ 79+ X X X
101075G|gneiss | Muhoroni { 40+ 79+ X X
101079G|min.op Muhoroni { 40+| 79+ X X i X
101083G|min.op | Muhoroni { 40+| 79+ X
RN-401|black V{ Muhoroni { 40+] 79+ X X
Legetet 99743G |nephel . { Lumbiva 50+ 83+ X X X
Hill 99759G|carb-tf]| Lumbwa G2+| B4+ X X gray
101047G|carb-tf] Lumbwa 50+] 84+ X X black
TOTAL NUMBER OF SAMPLES TESTED 52 15 21 22 6 11

k] Silicate rocks and mineralized materials:

SiOQ.TiOZ,EEQ.Fe203.Hnﬂ,MgD.CaO.KZD.NaZG.AlZOS.
P205,H20+,L0I. (13 elements).

#2 Carbonatitic rocks:$i02,Ti02,Fe0, Fe203,n0,Mg0,Ca0,K20,Na20,4A1203,P205,H20+ ,L0I,C02(14)

%3 Sagarume:Sagarume-Nyamgurka. *4 Kuge:Huge,Lwala, *5 Ngoﬁ:Ngou.Kwor.

7. Th,La.Ce,Nd,Sm,Eu,Gd,Th, Tm,Yb, Lu{12 elements).

Nb,Sr,Y¥.Ba(d elements).

#6 Sokle:Ugongo,Uyi,Kiyanya, Sokloe.
NOTE: UTM Grid in the map sheet is used to indicate approximakte location.

*p.g.:X=41+ in Muhoroni Map sheet indicates between 741 and 742.
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