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PREFACE

In response to the Government of the United Republic of Tanzania, the Japanese Government
deeided to conduct a Mineral Exploration in the Southem Lake Vicloria Area and entrusted the
" survey to Japan International Cooperation Agency (JiCA) and Mo_lal Mining Agency of Japan

QMIMAD.

The JICA and MMAJ sent to the United Republic of Tanzania a survey team headed by Mr.
[aruo WATANABE from 6 December, 1935 to 16 January ,1996.

The team exchanged views with the officials concerned of the Government of the United
Republic of Tanzania and conducted a field survey in the Southern Lake Victoria area.  After the

team returnéd to Japan, further studies were made and the present report has been prepaced.

We hope that this report will serve for the development of the Praject and contribute to the

promotion of fricndly relations between out Lwo countrics.

We wish to express our decp a’ppreciatinn to the oflicials concerned of the Government of the

United Republic of Tanzania for their close cooperation extonded to the team.

March, 1996

" Kimio FUJITA '

President .
Japan Iniernational Cooperation Agency

. “~ " [ s B L
7,% h > 91\7 |
~ Shozaburo KIYOTAKI '

President :
Metal Mining Agency of Japa
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ABSTRACT
The cooperative mineral exploration project in the Southem Lake Victoria Area in the United

Republic of Tanzania is a project commenced in the 1395 fiscal year, and its main objective is to

explore and to assess the mineral potential of the project avea.

The suivey arca consists of the Igengi Area (86 km?), the Mhunze Area {137 km?) and the
lborogere Arca (2567 km?) ,totaling‘dSO km,

‘For this year (Chase I) , the effort mainly concentrated on the exploration of gold deposits in

Archean Greenstone Belt. " The results of the cxploration are summarized as follows;
(1) Tgengi Area

A major geochemical anomaly indicaling mineralization of gold was detected in the Shikungi
Hill Area in the northern part of the arca and the gold mineralization appear to haveoccurredin the
Kavirondian conglomerates, and in sheared zones of the Nyanzian metabasalts nearby a large

fault irénding north-northeast and being accompanied by shear zones.
(2) Mhunze Area

A float zone of gold-bearing quariz veins was found {0 the west of the Chasalawi Village in the
center of the area, and a sample of the zone assayed at 2.93g/t Au. There are many faults trending

cast-northeast in and aroundthe zone, and geochemicalanomalies of Au and As overlap the zone . -
@) Iborogero Area

'1‘]1e Muam:lu Showing among the four mmoral showing:. “]uch were newly located by ﬂns
)ear’s e\ploratmn is ina form of a gmup of small quaﬂz veins in the Nyanzian melarhyolite. A
quartz vein and the wali rocks in the showmg showed ceﬂam mincratization of gold and silver,

and a sample of the vein assayed at 15.9g/t An and 20.6z/t Ag.

CItis corlclmled (hat the M\s amilu Showing in the lborogero Area, the West Chasatawi Areain
the Mhunze Arcaand the Shikungi Hill Areainthe Igengi Arcaarew vorth for fucther exploration, as -

a result of synthesizing the geological and geochemical findings.

In order to explore the three target areas, it is recommiended to earry out boring and trenching
works and a detailed geochemical and geological exploration for the Mwamilu Showing, boring and
detailed geochemical explorations for the West Chasalawi Avea,, and a geological and gcochemical

exploration for the Shikungi Iill Avea .
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PART 1 GENERAL

Chapter 1  Introduction

1-1 Circumstances and Purpose of the Exploration

The main object of the project is to explore and 1o assess the mineral potential of the project area,

as stated in the Scope of \';’ot'k for the Mineral Exptoralion in the Southern Lake Victoria Arca.

The Scope of Work was agreedin October 20, 1995 between Government of the United Republic
of Tanzania through Ministry of Water, Energy and Minerals (MWEM), and the Japan International

Cooperation Agency (JICA) and the Metal Mining Agency of Japan (MMAJ)

The preseat exploration is a project commenced from the fiscal year 1995, - For the year (Phase

"D, the efforts have mainly concentrated on the exploration of gold deposits in Nyanzian Greenstone

Relt.

1-2. Project Area and Works Carrled Out

For the Phase I, two {ypes of exploration works havebeen carried out; one is geological mapping

and another is geochemical sampling for three pre-selected areas to(aﬁng 480km in the project area.

The pnﬁjci‘t areas are shown in Fig.1-1-1 and 1-1-2, and the outline of the ficld works zmd :

‘laboratory tests ace listed in Table 1-1-1.

Table 1-1-1 OQutline of the ficld survey and laboratory test

Item _ Arca , Remarks
Igengi Mhunze Iborogero Total

Geological survey & 86km'  137km' 25Tka¥  4B0km’
Gechemical exploration

uAssay of soil samples 293 642 1046 © 1981 Au Ag, Cu I'b, Zn, As, Sb, .

. . i Hg Mo, W, Bi
Assay of ore samples 4 10 39 53 Au Ag, Cu, Pb, 7n, Pt
Whole rock analysis 5 1 14 20 ALG, Cal, Cr,Qy, Fe, O,
MgO, MnO, P,0,. K,O,
_ 5i0,. Na,0, TiO,., LOI
X-ray diffractive test 4 1 15 20 Bulk
" Observation of thin sections s 2 14 21
Obseivation of polished sections I 4 16 21
Measurement of resistivity and 6 4 1 21

chargeability of rock samples
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1-3 Period of Work

The field work was execated by the field team dispatched by JICA/MMALT in cooperation with

the Mineral Division of Ministry of Energy and Minerals of Tanzania.

The team stayed in Tanzania in a period between December 6, 1993 and January 16, 1996,
during which it engaged in the fictd works in the Southern Lake Victoria Area, from Decenber 10

through January G and the compilation of ficld data at Dodoma from January 7 throligh- 14.

" The laboratory tosts and preparation of the report were carriedout ina peviod between January

20 and March 5 at Tokyo, Japan.

1-4 Organizalion

The member of the préliminary mission is listed in Table 1-1-2 together with that from the

Tanzanian side. The member list of the field team is shown in ‘Table 1-1-3.

Table 1-1-2 Préliminary mission and Tanzanian personnel attended the meeting

Japanese side

- Kysuichi KOYAMA " Director General, Overseas Activity Department of MMAJ
Kohei MUNAKATA Mining Division of MITI
Naoki SATO . - Deputy Director, Technical Ceoperation Division of MMAJ
Yoichi OKUIZUMI Repiesentative of Johannesburg Office MMA -

. Tanzanian side :

“Gray LMWAKALUKWA  + Acting Commissioner For Miner_al Division, MWEM
BdwinA. NGONYANI . Miniog Engiaeer, MWEM
Reuben O, SWAI "7 Senior State Attorney, MWEM :
GodwinM. NYELO Acting AsmslanlCommﬁswner for Minesal l"rade MWEM




Table 1-1-3 Member list of the field team

Japanese
{eader

Haruo WATANABE (Geologist)
[kuhico RAYASHI (Geologist)
Masayuki SAITOU {Geologist)
Norihiro NAGANO (Geologist)
Takazki NAGAQ (Geologist)

Sumiko Coasultants Co., 11d.
Sumiko Consovltants Co., Fid.
Sumiko Consultants Co., I.td.
Sumiko Consultants Co., 1.1d.
Sumiko Consultants Co,, Lid,

Tanzanian
Co-leader

‘Faustin N. $. PETRO {Geologist)
~SamuclY. AYUB (Geologist)

Phitip M.  SANGO (Geologist)
Jackson B.  SHUBI (Geologist)
Godelrey MSUBA (Geologist)
Frank LEMA (Technician)

" Richard NSANGILA (Technician)

Nura BAUSA (Technician)
Chasles MAHONA (Teéchnician)

Ministry of Energy 2nd Minera)
Ministry of Fnergy and Mineral

Ministry of Energy and Mineral -
" Ministry of Energy and Mineral

Ministry of Energy and Mineral
Ministry of Energy and Mineral
Ministry of Energy and Minerat
Ministry of Fnergy and Mineral
Ministry of Energy and Mineral
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Cllaptel' 2 Geography

2-1  Locatlon and Communication

The project areais located in the northern part of the United Republic of Tanzania; the southern

coast arcaof the Lake Victovia and is spread over three Regions of Mwanza, Shinyanga and Tabora.

The target areas for Phase L are following three arcas: Igengi (86sq. km) located in the
northernmost, Mhunze (.1375q,km) in the northern and lborogera (257sq. km) in the southern pari

of the project area.

Igengi Area is situated in the Misungwi District of the Mwanza Region, Mhunze Areain the

“Kwimba District of the Mwanza Region and Shinyanga District of the Shinyanga Region, and

Iborogero Area in the Igunga District of the Tabera Region, respeetively.

Mwanza, Shinyanga and Tabora the central towns of the three Regions are accessible by car
through unsurfaced primary voads from Dodoma, the capital eity of Tanzania, which is connected

with Dar es Salaam by all weather surfaced roads.

The road distance from Dar es Salaam to Dodoma is about 5§00km and it takes about seven

hours, onthe otherhand, from Dedoema to Mwanea, the read distance is' about 700km and it takes

a day and a half by 4AWD vehicle, and two days by lorry.

Raﬂ“ ay and airway services are also available from Dar es Salaam to Dodoma, Shm_s, angaand

M'.\ anza, but lt is not so comcnlenl because of low frequency of services.

' Dry weather road or mortarable tracks lead to the three targel areas from those above
mentioned primacy roads, but acccss to lhe areas becomes sOmcl:inies dilficull during a heavy wel

season because of lack of all-weather roads.

22 Ph)slography

The Project area is dwlded info two units b) a main dramage dwlde which separates water
systems into drainages to Smith Sound of the Lake Victoria and to the Lake Eyashi, a parl of Bast

Afcican Graven,

-Ameng the three targel arcas, the Igengi and Mhunze Aveas belong to the former and the

1borogero arca o the later.



‘The whole area is characterized by two topographieal units réﬂecting the uride’rl}in‘g gco!ogj".
The one is wide areas of flat lands underlained by Aluvial lake and river deposits usually l,i40-
1,200 meters inheight from the sea level.  Theotherunit is sporadically distributed granite tors or
kopjes, monadocks of BIF (Banded Iron Formation) and smooth hills of green rock, which raise 50

to 250 meters from the surroundings.

‘Then the two drainage arcas are physiographycally not so different though the three target

areas have certain individual features,

The puthines of the three areas are as follows,

2-1-1  Igengl Area

This arca is largely separated into the eastern, western and coastal sections. ‘The castorn
section mainly comprises rugged granite hills, of which tho highest- point is 1,300 metors. The
weslern section is formed of a gently westerly-sloped plain whero srall smooth hills of Nyanzian
rocks exist.  The coastal section is occupicd by flat plains of Mbuga clay and swamps which contact

to the Smith Sound of the Lake Vicloria,

© 2-2-2 Mhunze Area

This arca comprises mainly flat Mbuga plains with a line of monadonocks of BIF extending

“easl-westerly in the southwest part of the area.

The Mbuga plains are 1,150 to 1,190 meters high from the sea level, and the Mbuga is said (o

“represent lake deposits of proto-lake Victoria.

The manadnocks of BIF form ovalhills about 1kilometer in long-axis and have heightsof 30 to

50 meters from the sucroundings.

2-2.3 lborog(-'ro Area

-{g i
-

| This area is characterized by a well developed water system which has being been formed by

tributaries of Manonga River flowing castwards.

The main streams run northerly in the north halfof the area, on the other hand northeasterly in

~ the south, which may represent th2 underlying geology.



The area, though the water systemthe has developed well, is very flat and the most lovel is

within 1,150 to 1,200 meters, which may show a re-erosion of the old peneplain.

There is only one BIF monadnock in the southwest corner of the arca.

2-3 Climate and Vegetation
2-3-1 Climaie
The climate in the project areais typicalof the Lake Vicio.ria region (Igengi and Mhunze Areas)

to semi-arid (Ibologero Area) with annual precipitation of about 800 o 1,200mm in the former and

60O to 800mm in the later, though annual variation is said to e big.

At Mwanza, the rainy season is from November to March with maximum monthly precipitation
of 180mm in April and the dry scason from June to October with minimum moitthly precipitation of

less than 100mm in Junc.

‘The temperature changos little throughout the year. averaging 23°C and variesbetween 16T |
to 33T daily. Generally the dry scason is warm to hot during the day and cool at night. Inthe -
wet season, the humidity increases and it sometimes feei cool even during the daylime.

In the semi-arid Thorogero Area, the tendency is almost same as that of Mwanza.

(Information is mainly from TANZANIA SECONDARY SCHOOL ATLAS publisl{cd at 1989 and
data obtained during this ficld period) : '

2-3-2 Vegetation

In the Igengi and Mhunze Areas, the natural vegetation is rather poor as the areas is heavily
cultivated by the inh abitants because of fertile mbuga soil. Grasslands also occupy wide area for
cattle and goat breeding. As an markable vegetation, thick (hornj shmbs soh}e of which are .
thought to be the secondary growth renlaéing the original forests, are only seen in rugged granite

hills and monadnocks of BIF or Greenstone.
Maize , millet, sorghum and cotton, and rice are main crops in low-lands of the areas.

In Thorogero area, thorny shrubs cover almost the whole of the area, but arable lands are

expanding rapidly by deforestation.



As the naturalvegetation, baobab trees and high trees of gemis acacia are prominent. - Maize,

millel and sorghum are main crops in the area.




‘Chapter 3 Previous Geological Works

3-1 Geologle Selting of the Project Area

The Southern Lake Victoria Areabelongs to the Congo Craton, one of the oldest Archean cratonic
shiclds in Africa.  Tho Archean complex in this region consists of mainly meta-volcanics and
mefa-sediments of gre’ené;chisl facies inteuded by the Archean graniloids of younger age.  These

complex are composed of the Dodoman, Nyénzian and Kavirondian Systems.

‘The groenstones form linear belts of roof pendants in the granitic terrane. According to the

summary resulls of the United Nations Development Prograni UNDP, 1991}, there are eight

Oreenstone Belis in the Southern Lake Victoria Area namely Geité, Mabale, Kahama,

Rwamagaza, Nzega, Iramba-Sckenke, Kiliniafedha, and Musoma-Mara (Fig. 1-3-3).  Amongthese
exploration areas of this year, Igengiand Mhunze Areas are located in the Mabale Greenstone Belt,

and 1bologero Area is in the Nzega Greenstone Delt.

Meta-valeanics and the Banded Ironstone Formation of the Nyanzian System are important as
host rocks of gold mineralization. Many gold deposits are found in the shear zonesof these strata

{Fig. 1-3-1).

Conglomerates
Metapelites : .
fgra phiaic, with Ragded lion Formadotion
spheroidal pyrite (sulphidized, sheared

and brociated)

Shear zones
and quartz velns
in mafic \'olcankcs
{plus nnor vitranafics)

¥ig. 1-3-1 Classification of typesof gold mineralizationand hostrocks in the
Siga Hills and nelghbouring parts of the Sukumaland Greenstone
Belt. (Mmbando, |. S, et al. 1992) ‘

qﬁ:utz velns
In felsic volcanics

"There are many data concerning about radiomeltric age determination of Archean granitic rocks
in the Southern Lake Victoria Area.  These resulisof Rb/Sr age dating measured 2.6Ga to2.5Ga
{e.g. Bell & Dodson, 1981). '



Bukobon | _Lake Victoria
sediments R -

&
volcanics

b ]
_{ Mwonze

lgengi Areo o

"1ﬁhsgLE c§§5
AR N granite - ghelss Tarcans

KILIMAFEOHA

o

,30

r-O

100 200 km

Tig. 1-3-2 Archean greenstone belts in Tanzania
( UNDP 1991)







o (0661¥HY woz3)
.mﬁmpuoﬂo.aoﬁwo am_& mﬁuﬂwoﬂgm nom:aﬁmm m-m-ﬁ.wE

1--

i
OV TR
O, b

Nelod-2

-
AN
ﬁ:ionc:r:z

I.\JA -_

adwna puv UMO,
WEIRS “IFATL
,00,% 1 i

SO EIGS AR ]
s200z ..uuﬂ 20 SO} STATEAR[ES M

$310e] MNEEdno

TWMNSAS TETZORAN,

OTVILIO,] 00}SO0I] pIpUreg
BINSAS TELIeAN

MSAS UNT/UTRAN,
R FUOEUIND TTIDIY

4= - . -+
1NW ® - A +,
. »,
amn (49 T VI " .6.._. aA\F ¥ awd
Ko e A *,
, 1001 HSTQENTY E * +®+ A + T RS, e
YOOI PAISIL] - - i T y \ \ X
-+ .. -+ -+
sadad smpaquity _ m A "y +C
! I + T T+ 1y = +
! 2 % z VAN
STTRARS (13505 PUE 210 -+ = > 210 -+ FAL
FH00I0H WO} RO WIARTY o A\ A P ANN
; . NIV, i Wy + : - .
weig apr1-ovoud Jo susodap Y 410 . ptemby NP4 +/ T
2M07OUID) \ > wo - z10 A N
aNEoFT AR, & T W § e~
. o 2
| 7Y E AR . 082
,0€,2 _ o 008% . S
,00,5% o A












3.2 Previous Geological Works and Mlnlng Activities

Stockly (1935,1936) established the basis of tho regional geology and stratigraphy of the
Archean complex in the Southern Lake Vicloria Area.  After World War I, many geologieal
informations havé been proﬁided by the prospectors through the active mineral explorations.

Following reports are useful to understand the general geology and mineral occurrences in the

SUrvey area.

“ (1) Regional geology and mineral oecurrence in the project arca;

BGR(1990): Provisional Geologiéal Map of the Lake Vicloria Goldficlds, Tanzania
UNDP(1991); ‘TANZANIA-Opportunitics for Mineral Resource Dcvclopmehl

{2) Detailed description in the survey area,
<Igengi Arca>

“Stockley (1947): The Gealogy of the Country around Mwanza Gulf

< Mhunze Area>
Grantham, efe. (1938): Geologic Map of Degree Sheet No. 17 (Kahama Area) 1:250,000
Williams, et¢. (1945): Geologic Map of begrec Sheet No. 18 (Shinyanga :\rea) 1:250,000
< Iborogero Arca>
Handley (1956): Geological map of the Mwambiti Area, QDBS-81, 1:125,000
Mwakyolile(1992): Report on the ground follow-up cxplomlibn. work carried out in the East-

Nzega and Igunga Areas

'There are many opinions about the sh*atig;raph;r and the gt}dogy of the A_rch'e:im:metamorj)h'ic
rocks in the Greenstone belts. | The stratigéaphy of the Archean rocks in this rcgion:b); recent
studies are shown in Table 1-3-1. It is summarized that 1) the greenstones are divided into the
Dodoman, Nyanzian, and Kavirondian Systems in ascending order, 2) the Nyanzian System as the
important target for gold exploration is divided inlo two subsystem, :lhc Lower and the Upper -
Nyanzian Subsystems, 3) the former consiﬁs of mafic loifelsic voleanies and the'lalte-r consists of

meta-sediments intercalated with the Banded Ironstone Formation (BIF).

The gold prospecting and mining history of the Southern Lake Victoria Area dates back to the
end of 19thcentury.  Current prospecting activities since 1950 are listed inTable 1-3-2. Inrecent
years, some explorations for goldand base metals have been conducted by the aid of UNDP and the

United Nations Revolving Fund for Natural Resources Exploration (UNRFNRE). Some



exploratiens have been also done aggressivély by some private companies. Tt is worthy of notice

that three gold deposits were found in the Southern Lake Vicloria Area Ly UNRFNRE in $992-1994.

Current golt production is mostly from artisanal mining that produce gold less than 1ton/year.

Most of these small gold mines arc located in the Greenstone belts around the Southern Lake

Victoria Area.  Annual gold production in Tanzania had been 1to 4 ton/year before 1966, Though

the gold indust ry had declined to insignificance (lurihg 1966 to 1989, gold production has increased

again 1ig b tonfyear after 1990

T&bie 1-3-1 Comparison of lithostratigraphic subdivisions of the Precambrian
strata in the Southern Lake Victoria. {Mmbando, ). S, et al. 1992)
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Table 1-3-2 Major Post-1950 Exploration Veatures

Fi_g.l-3-4 Gold Preduction in Tanzania { UNDP 1991 and MMM 1993, 1995}

Period Organization Aclivity Area Minerals
1947-1961 Now Consolidated Goldfields  exploration, mining various Au, Sn, kaolin
1959-1963 British Geological Survey exploration Geita, Rwamagaza Au
1965-1968, UNDY Special Fund exploration Buck Reef Mine Au, Cu, Zn
greenstone belis
1966 Hunting Surveys geophysics airborne Musoma Au, Cu, Zin
1970 - STAMICOIGEOMIN{Romania) feasibilily Buck Reef Au
19701974 MADINFUSSR exploration lapafMpanda Au, base
metals
1971 Williamson Diamonds Ltd. exploration Buck Reef Au
1973-1974 SIDA(Sweden) development Buck Reaf Au
1976-1979 UNDP exploration West Lake region - Ni, Sn, ete
1976-1950 MADINISTAMICO drilling Bulyanhulu Au, Cu
1977-1981 Sala Internationat(Sweden)  developmont Buck Reef Au
19771980 Ceosutvey Internationl airborne geophysies entire country all minerals
1978-1979 STAMICO exploration Bulyanhulun Au, Cu
1979-1981 MADINI exploration Nzega, Geita Au, Cu, Zn
1980-1981 Geosurvey International “airborne geophysies Nzega, Geita Cu, Zn Au
1980-1982 UNDP/MADINI exploration N. Tanzania Ni, Cu, Co, U
1981-1986 STAMICOfFinland drilting Bulyanhulu : :
1982 STAMICO/Dal{t University inventory, Sckenke Au, Cu
exploration
-1982-1986 'STAMICOI_Fiﬁland feasibility Bulyanhvlu “Au, Cu, Zn
1983-1987 TUNDP exploration Zanaui, Geita Au, Ni, Cu, Zn
Nyamulilima '
Canuck
1984-1985 STAMICO/Bulgaria exploration SamenafGeita Au-Cu
1981-1991 Germany geology greonsiones belts ~ Au, Ni, PGM
1984-1989 Dar Tadine Al-Umma exploration greenstones belt Au
1989-present Placer Dome oxploration Bulyanhulu Au, Cu
1989-present Romanex Inleranational expldralion Kagcra Ni
1991.present UNRFNRE exploration Nyamulilims, Geita Aw
: Canuck{Nzega)
6 3 B . . .
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Chapter 4 Summary of Exploration Works

4-1 Sgengi Area

Geology: The arcais geologically situated in the northeast part of the Mabale Greenstone Belt
of the * Lake Victoria Gold Fields". ' The goology of the area compriseé the Nyanzian and

Kavirondian Systems of Archean ageand the Granitic Rocks which intruded the Nyanzian System.

The Nyanzian System is distributedin the gentle hills occupying the west part of the area, and
consists of Melabasalt, Pelitic Metasediments, Banded Ironstone Fornvation, Pelitic

Metasediments and Psammitic Metasediments in ascending order.

The Kavirondian System, consisting mainly of quartzites, is distributed locally in the area, and
overlies the Nyanzian rocks unconformably. The Granitic Rocks are distributed in the cast partof
the area where undulated hills and mountains extend. The rocks consist mainly of medium to

coarse-grained biotite granite being accompanied with fine-grained granite porphyry.

Geological structure:  Many faulls are inferred in the area based on air-photo lineaments.
The most major one runs through the area from the Lutalutale Village in the north to the
" Nyanghomange Village in the south of the area, which is parallel to the direction (NNE-SSW Yofthe
~ Smith Sound of the Lake Victoria. The fault is estimated to be accompénied by sheat zones
judging from lhc pxisleﬁceofshoare_d shales and milonites .noarlhc fault. Main structural frends

are N-Sor NNE-SSW in the cast _sidc of the fault, on the other hand E-W in the west.

‘Mineral showings: i'l‘hrée minei'a!showings { Mbanga, Nyanguku and Igengi S howingsfrom

. north to scﬁn(h ) were newly located in the area. inihe Mbanga and Nyanguku Showings, milky
quariz veins ranging 5 to Hem inwidth oceur in biotite granites.  The EgengiShowing is formed of

._ a float zone of pyrite-bearing quartz veins, which is near the major fault mentioned above. Assay

“results of the samples taken from the three showings show the values are all under detection limits

‘or n_eai' those for all ahalylical clements {Au, Ag, Cu, Pb, 7n and Pt).

Geochemical exploration: 'The clement which has the highestcorrelation and similarity with
‘Au turned oud to be As as a result of correlation and cluster analyses. Results of the factor analysis
show the third factor has the highest possibility to indicate the mineralization ofgold. Contentsof

Au and As are the high est contributors for the third factor, and contents of Sb and Cu follow them.

Au shows higher contents in the area of the Nyanzian and Kavirondian rocks, and lower

contents in the arca of Granitie Rocks. A high anomaly of Au occupying an area of 1.5 x2.0km, and
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having an intensity of 5 to 30ppb was detected in the Shikungu Hill and the south in the western

part of the area. Another high auoma.ly of Au was also detected in the Biljing“"a Hillin the south
of the area, but the extent is small (0.5 x 1.0 km). Contentsof As show the same behavior as Au,
and high anomatics of As are also localed in lh.e same places as Au, but it is very interesting that
the extension of anomalous zone of As at the Shikunga Hillis much longer in N-S direc{ion (3.5x2.0

km) than the area of Au.

" The distribution pattern of scores of the third factor well-matched with the high anomalies ofAu
and As, espectally with the distribution paltern ofhlgh anomaliesof As. Besides theo Shlkﬂﬂgu and
Bujingwa Hills, high scores of the third factor were detected in the northern part of the

N_\"ang'hmnango Hill, but it is due to the contribution mainly by Cu.

Conclusionand recommendation: 'The Shikungu ahd Bujingwa Hills were detected as high

possible arcas for gold mineralization.

In and around the Shikungu Hill, gold mineralization appear to have occurred along zones of
- shearing and fracturing of the Nyanzian metabasalts, aud Kavirondian quarizites. The aveéa is

close to the NNE major lault being associated with shear zones.

At the Bujingwa Hill, gold mineralization .appears to have occurred along zones of fracturingin
‘quarltzites, but the geochemically anomalous zone is much smaller than that of the Shikungu Hill
bécause the Nyanzian and Kavirondian rocks in the area are narrowly surmunded by granite

bedics.

It |s recommended to carr} ou( detalled geological mapping and gcochemlcal exploration inthe
Shtkung l{lll Area ‘ _ .

4-2 Mbuaze area

Geology: 'Theoareais geologically situated in the southeast part of the Mabale Greenstone Belt.

The gmlogy of the area comprmcs the Nyanzian System andthe Granitie Rocks which intruded into
“the N) anzian System in the northedst and south part'of the arca.” The Nvanuan System in lhe

-arca consists of Pelitic Mclaf;cdmwnts and Banded Tronstone Formation.

Gco!ogcca! .srmclure Many fau}ts parallel to the strikes of the Nyanzian rocks( WSW-ENE)
‘are deve!opcd in the arca. These ﬁulls exis{ mainly to the w est of Chasalawi Village where
Nyanzian metasediments are distributed and inthe area centcrmg the Mhande Hill wherebanded

Ironstones are distributed.  Some shoar zones were found i i ouderops of a fault of 1he laiter.

—18—




Mineral shewings: Two mineral showi.ngs: West Chsatawi and Mhande Hitl Showings were
newly located.  The West Chasalaiwi Showiﬁ gis formed of a float zone of pyrite-bearing quartzvein.
A sample among several samples taken feom the zone assayed at 2.93g/t Au.  The Mhande Hill
Showing is formed of shear zones in banded iranstones. Assay results of the samples taken in and

around the shear zones show very weak gold mineralization.

Geachemical exploration: - 'The element whichhas the highest correlation and similarity with
Au turned out As as the results of correlation and cluster analyses.  Three arcas where soils have
relatively highércontents of gold, were located ﬂ:n the west of Chasalawi Village, to the north of Ibila
Village and in (he sontﬁ of Mhande Hill. The areas where arc anomalous for As contents and for
high scores of the {irst factorin the factor analysis were located in the almost sane areas to that of

Au aneraly.

Conclusion and recommendation: Integrating all the results obtained from the exploration of

this year, it is recommended o carry out exploration worksin the West Chasalawi Showing for the

2nd phase.  Itis desirableto excéute drilling of short holes to explore the character of the showing,

and detailed geochemical exploration to grasp the extent and intensity of the showing.

It is verydilficult to asses the Mhande 11} Showing and Ibila anomalous zone from the results
of this year's work beeause they are densely covered with superlicial materials such as '\\'eat:he'red_

soil and Mbuga clay, so it may be necessary to explore the depth by drilling though the priority is

lower than the West Chasalawi Showing.

4-3 1Iborogere area

Geology: - Tho area is geoiogica]ig' situated in the'cast part of the Nzega Greenstorie Helt of the
" Lake Victoria Gold Fields". ‘The geology of the area comprises the Nyanzian Metavolcanics and

Metasediments, and Granitic Rocks which intraded the Nyanzian rocks.

The Nyanzian System, strongly folded, is distributed in several blocks separated by faultsand
granite bodies. ._‘l‘he System consists of Metabasalt, Motarhyolite, Pelitic Metasediments and

Quartzite, and Banded Ironstone Formation in ascending ocder.

‘The Granitic Rocks consist of coarse-grained facies distributed in the south part of the area and
fine-grained faciesin the north, and the area of granites occupies about 40% of all the area of Igengi.
These rocks are covered by laterites 0 to 5m in thickness in gentle hillareas and by silty black shales

or river sediments in low flat areas.



‘Geological structure: The area lS striicturally divided in two seclions by a fault which pass

5km southeast of the Nembwe Vlllagc in NW direction.

[South section]: Ini the west part of the section, bounded on the cast by a large N-S fault passing
the center of the section, various faults of NE-SW, N-S and WNW-ESE directions intersect
complicatedly. Granite bodies having E-W and ESE-WNW trends contact strongly folded
Nyanzian rocks which are distributed in several blocks separated by these faults and geanite bodies.

In the east, on the other hand there are rio distinet faults except small N-S faulis.

{North section}: Many NW-SE faults exist in the area of Nyanzian rocks. ‘The most major onge
bounds the Nyanzian rocks with a granite body in the central part of the Igengt area, and is
eslimated tobe morethan 10km long. There arc sheared rocks along the fault and a gold showing

{ Mwamilu Showing ) exists to the 500m north of the fault.

Mineral showings. - Four mineral showings; The Kalangale, Nembwe, Mwamilu and
Nyadekwa Showings from north to south weve newly located by this year's exploration. They |
consist of white quartz veinsor silicified rocks or float zonés of them, and occurin the Nyanzian rocks
and/or granitic rocks.  Assay results of 39 samples taken from these showings indicated the
Mwamila Showing as a polential target area for furtherexploration. A sample of a quariz veinin
the showing assayed at 15.9g/t Auand 20.65g/t Ag. - The sheared rocks accompa'nying theveinand
+ altered wallrocks of metarhyolite also show mineralization of goldand s.ﬂver. Samples taken from

other three showings assayed Loo low to indicale cortain mineralizations for gold,

.G___d_g mical exploratian: Contents of Au, Ag, As, Sb, Iig, Fb and W in soil samples wereall
low inn comparison with the soil samples in lhc Igengi and Mhunze Arcas, and then no doﬁmte
anamal} was defined in the area. Especmfl) for Au and Ag, 98 % of total samples were under

j detcction limits. It is thought that the thick surfa_ce cover in the arca caused the results, and/or
mineralized zones in the area are too small to be deiceted by the wide grid spaces for geochemical

‘sampling.

" No definite anomalies mdmatmg mineralization for Cu and Zn'were detected, lhoughcontcntq of
' the éléments were hlgh in thearea of the Nyanziasn vocks but low in the area of granifes, reﬂeclmg

the geology of bed rocks.

Bi and Mo were clearly anomalous in the Kalangale Showing in the northern part of the arca.
It may be possible that some genetic relations are exist between quarlz veins and the high
anomalies of Biand Mo, because quartz veins are widely distributed in the showi ing in companson

with other showings.

&
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 Conclusion arid recommendation: The Mwamilu Showing where gold mineralization was
confirmed (Au:15.9g/t) is judged to beé the most potential target arca among four showings. The
showing is situated near the most major NW fault being accompanicd by sheare zones, so thereis

a possibitity that mineralization of gold has occurced also in these shear zones.

It is recommended that trenching, boring and detailed geochemical explorations are te be carcied
out to clarily the distribution, occurrence and value of quar{z veins and to grasp the size of the

mineralized arca.

The Kalengale Showing (highly anomatous for Bi and Mo, and {\'eakly' anomalous for Auyand
the Nyandekwa Showing ( very weakly anomalous for Au and As),thoughexploration priority is low
than the Mivamilu Showing, are also possible targets for detailed geologicalmapping and analysis

of ore samples.



g



PART 2 DETAILED REPORT






‘Chapter 1 Igengl Avea

1-1 Method and Procedure

The geotogical mapping was done with using the 1 to 25,000 scale map ealarged from the 1io
50,000 scale map. ‘The sumvey routes were sanie as those used for geochemical sampling which

were sel east and west with an interval of 500 meters.  Interpretation of monochromatic air

photographs of 1to 40,[}00 scale , taken in November 1931 were also put into practice for an atd of

geological mapping.

The geological data obtained by the ficld works were incorporated with the resulls (_)f various
laboratory tests for d compreh.ensive interpretation (Table 2-1-1). The resuits of the laboratory
tests: microscopic observation under thin scciion, polished scetion , Xeray test, chemieal analysis
and measurement of physical properties are presented in Apx.5, Apx.7 and Apx.10, Apx. 12, and

Apx.11 respectively.

The geochemical sahlp]ing was carried out at the sometime with geological mapping. A geid
sampling with an intervat of 500m was applied and it meant 4 samplesfk‘m?’. Samﬁling lines were
set in B-W direction, and the base i)oints and cach sampling points were controlled using handy
GPS instruments.  Sampling depth was 10 (o 30 cm from the surface and the weight was about 1
kg. Details of samples and geology of the sampling points were descried and used for the
interpretation of theresulls. Samples collected in the field were dried al thebase camp and sieved
out to under 80 mesh. 100 grams of each sieved sa_mp!es were arranged for analysis. Dectailsof
metheds for éhemicalanaiysis are shown in Table 2-1-2. 293 picces of soilsamples werq: collected

in fgengi area.

" Table 2-1-1 OQutline of the ticld survey and !ébaralory tests in the 1gengi Area

Ttem Number Remarks
Geological survey & _ 86km’
geochemical explocation _ : -
Laboratory test Assay of soil samples . 293 Au,Ag.Cu,Pb,Zn,As,Sb,Hg.Md,W.B_i
' Assay of orelrock samples 4 AuAp.Cu, Pb,Zn, Pt '
Whole rock assay 5 ALO,Ca0,Cr 0, Fe,0, MgO MO,
_ P,0, K,0,8i0, Na,0,Ti0,, L0
X-ray diffractive tests 4 DBulk
Observalion of thin sections 5
Cbservation of polished 1
sections
‘Measuremént of resistivityand” 6

" chargeability of rock samples




Table 2-1-2 Analytical methods
Etement ~ Apalytical method  Defection Hmit

Ay FA-NAA ippb

Ag  AASBKGDCORR 0.2ppm

As AAS HYDRIDE/A:DI. 1ppm

Cu AAS 1ppm
Mo  AAS Ippm .

Pb AASBKGDCORR lppm

Sb  AASBKGD CORR 0.2ppm

Zn AAS lppm

W COLORIMETRIC 2ppm

Hg  AASFLAMELESS 10ppb

Bi  AASBKGDCORR 0.1ppm

FA:Fireassay  NAA: Neutron activation analysis
ASSE; Alomic absorpiion spectrometry

i-2 Geology
1-2-1 General Geology

The generalized geological columnar section, and geological plan and profiles are shown in

- Fig.2-1-1 and 2-1-2 respectively. : :
The geology of this arca coniprises the Nyanzian and, Kavirondian Systems, Granitic Rocks, @

"and alluvial and surperficial deposits.

The Nyanzian System is mainly distributed in the western halfof the area and the stratigeaphic '
sequence is Metabasalt, Pelitic Metasediments , Banded Ironstone Formation, Pelitic

Metasediments and Psammitic Metasediments in a§_¢cnding order.
The ;iis!ribu!ion of the Kavirondian System is very small and it comprises mairily quartzite.
The Granitic Rock unit is distributed in the castern half of the area and oceurs as infrusions

mainly into the Nyanzian Syslem,

1-2-2 - Delail of Geology
(1) Nyanzian System
Metabasalt (Nv) :

The unit oceupies the hill ranging north to the west of the Mbalika Village, and exposes well at

a small hilt rising from the surroundings arcas. The unit also occupies the small area near the



Nyanghomange Hill in tho southern end of the area. The east rim of the unit in the former area
contacts with pelitic rocks bounded by a fault being accompanied with shear zones running NNE.
Judging from the structare and the shape of the small hill, the ridgeline correspmids tothe crestof

an anticline which is estimated to be parallel to the fault mentioned above .

The rocks of the unit are dark grey to dark greenish grey in colour, massive and fine-grained, and
show rarely a weak shistose structure. The estimation of original occurrence of the rocks is very

difficult, though Slockiey (1947 and Borg (1992) described that the rocks of the unit had pillow lava

structure,

The results of whole rock analysis of two reck chips of this unit are presented in Apx 8. From

* the plots of the results onthe $i0; - Na-+K diagram (Fig.2- i-3) the rock correspond 1o basalt, 'The

normative composition of the rocks are Olivine, Diopside, Hyperthine, [Tumenite, Anorthite, Albite
and Orthelase, and the plots on the triangular diagram (Fig.2-14) show the recks to be High Fe

tholeite basalt,

Pelitic Metasediments (Nsi) -

The unitoccupies a wide area of the eastorn partofthearca.  The unit overlies the Metabasalt

unit (Nv) and is intercalated by an unit of Banded Ironstonc Formation (Nbi) , ranging 300 to

400m in thickness, in the middle of the formation . Then the unit is divided into two subunits, the

Jower and the upper units bounded by the Banded Ironstpn:c Formation.

The thickness of the both unit is estimated fo be _ébout 400 meters, though lhe_stmﬁgly folded

rocks of the unit make it unclear.

The rocks of the lower unit, comprise dark grey te black shale with Suboﬁlinétc banded

quartzites. Metamorphosed struclureoftheshale isweak in general and it seldom shows phyllitic

‘or schistose structures. Banded quartzites are formed of thin allernating beds ofligfll grey

quartzite ranging from several millimeters to several centimeters in thickness, pelitic films and

hematite layers of several centimeters in thickness.

‘the rocks of the upper unit are same as to those of the lower one, but rich in ‘quarlzite with
hematite films or layers, and havethin intercalating beds of banded Ironstone in same part of the

area.

The lithofacics of the both subunits aresimilar to that of Banded Ironstone Formation judging

from the large'qﬁanlil)' of ferrugious quarlzite layers..
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Tig.2-13 Classification of the volcanic rocks of the Nyanzian System using
‘the tota! alkalis versus silica diagram of Le Maitre et al.(1989)
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'Fig.2-1-4  Classification of meta-basalts in the Igengi and the Mhunze Arca
according to the cation diagram of Jensen{1976)
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Fig.2-1-5 Classification of granitic rocksin the Igengi Area according to their
- molecular normative An-Ab-Or composition after Barker(1579)



Banded Ironstone Formation (Nbi) :

The unitis distributed in the adjacén t area to the Nyang'homango Village in the south end of the
areaq, forming a high monadnock about 259 meters in relative height. It occurs in the Pelitie

Mctasediment unit (Ns1) as a thick intercalating bed , about 400 méters thick.

‘the rocks are dark reddish brown in general , and composed of rhythmical thin alternating beds é?
ofquarli layers, and hematite-magnetite layers. The rocksshow a dark grey colour with metallic ’
luster in the place where magnetite is rich in quantity than hematite. Thin intercalating beds of

chert and shale are comnion throughout the unit.

Psammitic Metasedimeénts (Ns2) :

The unit is distributed in and arcund the Igengi Village. 1t overlies the unit of Pelitic

Metasediments (Ns1) and is estimated to be about 500 meters thick.

‘The rocks of the unit comprise dark-grey massive feldspathic wacke with subordinate arkosic
wacke.  The feldspathic wacke consists of black argillaceous matrix, rounded quartz and feldsper

grains, 1(o 2mm in size, and breechias of shale, 2 to5 mmin size.” The arkosic wacke is light grey

' in colour and consists of homogencous quartz and feldsper grains. The rocks have shistose
structure in many places and the rock facies in an area to the west of Igengi Village is psammitic

schist.

(2) Kavirondian System

The Kavirondiar; Systemis dstributed in the Shikmigi Hillin the northern partofthearca, and
in the Bujigwa Iill situated to the southeast of the area.  ‘The rocks of the unit comprise

conglomeratic quartzite and banded quartzite.
Conglomeralic Quartzite ;

- The unit is distributed in Shikungi Hill. “The rocks consist white massive quartzites with
rounded gravels of siliccous shale, 5 toseveral ten centimeters in size. The rocks contain banded fg’:
- ironstones of the Nyanzia'n rocks and overlie the Nyanzian System 1incmform'ably'according to

Stockley (1947) .



Banded Quarlzite :

The unit is distributed in the Bujigwa Hill. The rocks consist thin alternating beds of quartz

layers and green fine-grained tuff layers, 2 to 10 mm in unit thickness.

The unitis estimated to overlie the wackes of the Nyanzian System unconformably judging from

the geological structure in and around the Bujigwa Hill,

(3) Granitic Rocks

The Granitic Rocks occupy a wide area of the east parl of the Igengiarea where undulating hills
are extending. The areais characterized by steep hills or mountainous areas in comparison with
the gentle hills of the west parl of the Igengi Area where metavolcanics and metasediments of the

Nyanzian and Kavirondian Systems are distributed.
" The rocks comprise mainly light grey!o p.inkis‘h groy, medium (o coarse-grained biotite granite
and their associated dark grey granite pomhy
The geanite porphyry is distributed in a small area of the south of Igengi l llll but the contact

with the biotite granite is not elear, so the granite porphyry is not divided as an independent unit

from the biotite granite unit in the present gealogical map.
1:1 the area, the granilic rocks have intrued into the Nyanzian System.

Radiomet#ic datmg by Rb/Srmethod ofgmmhc rocks dlsmbu{ed in and around Mwanza, “hl(‘h .
is lhought to belong to the same batholith as the Igengn body, sh(m s 2590 £320 Ma to 24 30:1: 1320 -

Ma {Bell & Dodson, 1981) mdnmtmg (hc age ofmlrusmn as post Kav:rondran

Biotite Granite (Gr):

The rocks, moSily medium-grained (2 (o bmm in size) partly coarsc-gra_inéd_w to 10mm) , are
composed of exthedral to subhedral plagioclase, potash-feldspar, quartz and bietite. Secondary
chlorite is often observed in rims and cleavage.«sf of biotites. Hornblende is not observed by naked

eyes in the rocks coltected .

The results of whole rock analysisof two saﬁples (1F003, IF008)arepresentedin Apx.9. The
main normative minerals are Quarlz, Orihclase, Albite, Anorthite, Diopside and Hyperthine, and

plots on normative An-Ab-Or triangular diagram show the rocks are in Granite field.



Granite Porphyry :

The rocks are composed of phynochrysts of euhedral plagioclase, potash-feldspar and quartz
about 5 millimetersinsize, and dark grey fine-grained holocrystalline groundmass of which mineral
composition is not identified by naked eyes.  Fine veinlels of chlorite are common in the

groundmass and cleavages of plagioclases.

The results of whole rock analysis of a sample (il*‘OO? ) are presented in Apx.9.  The main
normative minerals are Orthelase, Albite, Anorthite, Quariz, Diopside and Hyperthine, arid the plot
on normalive An-Ab-Or triangular diagram {Fig.2-1-5) shows the rock is in Granile.ﬁe}(l inthesame

way as the Biotite Granite (Gr).

" {4) Quaternary

The Quaternary consists of black Mbuga clay and unconsolidated nversediments.  Mbugaeclay
are distributed in the lowland around the Smith Sound of the Lake Victoria and cultivated as

ricefields and cotton ficlds.

1-2-3  Geological Structure

In the area, many faults are inferred through the mterprchhon of air photographs.  Among
these faults, the biggest fault passes the area from the Lutulutale Village i in the north to the
Nyang homango Village in the south of the area, which has a NNE-trend s same as thatof (he Smith
Seund of the M\\ anza Gulf, o '

’["hough any exposure of the fault has not confirmed yet in the field, existence offloats of sheared
pelitic rocks and milonites in and around the estimated posilion of the faull suggest it has a wide

- sheared zone.

Main geblogiéal structure of the Igengiarea is different in two areas; the eas{ and thewestwhich

- are separated by the fault;

In the east side of the faull, are dislributed, the Nyanzian and KaﬁrondiaﬂS)'s'iexlls and
Blatite Granites which intruded into the two Systems. In an arca aboul {we kilometers inwidth

between the fault and the Igengi Hill, many air photo lineamentis frending NNE are drawn. - The

T .



Airdn,

boundaries between the Nyanzian and Kavirondian rocks, and the Granitic rocks show also NNE
trend. Abundant small l'aults of N-S trend exist in and aroind the contact parts, some of w hich

coincide with the boundaries between the Nyanzian rocks and -~ Granitic rocks in some place.

The folding struciure of the Nyanzian metasediments are dominaled by isoclinal foldings with

axes of N-8 trend, planes of 60 {o 90 degree westerly and a wavelength of about one kilometer.

The evidence that the N-S and NNE trends are prominent in the east part of the area inevery
geologlcal structures, indicate that thestructures have locally formed iy the intrusion of the granitic
rocks taking intothe consideration of the dist ributionofthe granitie rocks and thal thestruclures of

the surrounding aveas being usuall_v E-W trend.

The folding structure of the Nyanzian and Kavirondian metasedimentsin the west of the Igengi
Area is represented by a series of isoclinal folding similar to that ofin the east, but the trend ofthe

folding axes are dominated by E-W direction, suggesting that the arca are structurally in a same

- position as the area to the west of the Smith Souﬁd, where the major structures are E-W trénd.

The metamorphism and the tectonic movement inand around the Igengi arca are thought o be
post-Kavirondian beeause the deformation pattern and nietamorphic degree of the Kavirondian

rocks are almost same as that of Nyanzian rocks.

1-2-4 Mlneral Showing

T here is no record which indicate thal any metatiferous deposuls have been exp!onte(l in the
lgcngi area. - Inthe area, some gold- bearmg quarlavemlels were fOund 3hm west of the Igeng:ll:ﬂ :
in 1936. 1937 but any explorahon work was exccuted henceforlh because the gold contenis were

less than 1dwt.ft ( 1.7 g/t ) (Stockley , 1947) .

Three mineral showings: 1) Mbanga, 2) Nyanguku and 3) Tgengi were newly located by this

year's exploration Fig.2-1-6) .

* Mbanga Showing: This showings is located on the south slope'ﬁflli'c Kabala thill near the
Mbanga Village. Many dark grey or milky white quariz veinlets ranging from 5 to 8¢ in width
occur in biotite granites with an interval of about 50cm. The veinlets strike N 65 W and dip

vertically.

The strikes of the veinlels are parallel to thatof air-photolineaments drawn near the showing.

Wallrock alteration and sulphide or oxide minerals were not observed in and around the veinlets.



Nyanguku Showing: This showing is located near the Nyanguku Village in the central partof

the arca and is situated near the contact zone between biolite grahite and the Nyanzian rocks

where many faults run in NNE {rend. A milky white quartz vein 10cm in width occurs in biotite
granites slriking N30E, whichis thesame direction to the faults existing near the vein, The dip of

the vein is uncertain. Any alteration indicating mineralization has not been observed yet in the

wall rocks.

IgengiShowing: This showingislocated tkm southeast of the Nyanguku Village, which is close
to and on the east side of the largest fault trending NNE.- Theshowings comprisesa zone of floats

of quartzvein which contain pyrites. Same floats are distributed 500m north of the showing alorig

the fault, indicating some mineralization associated with the fault.

Assay results of five samples taken in these threo showings are listed in Table2-1-3. The

values of all analytical elements are under detection limits or near those.

Table 2-1-3 Results of Chemical Analysis for the Rock Samples from the Igengi Arca

Dhstl

Sample Occurrence Strike idth | Minerals] - Countryrock [ Aw Ap | Cu bl Za 121
No. anddip [ (m) CONRCVE RGN RO RGN
@ Mabanga | 1FR 01 [Mitky Qz vein Neswool 00s |z \Granite <0002 <034} «00i| o0.01f oo1| <b.00s
R 02 |Dark gray Qe vein | Nosw 0] 005 | @z [Granite <0.002| <031] <«00t] 00| oco1f oocs
(@ Nyangukd TAR 01 |Qz vein Mok | 01 | Qr [Granite <0.002| <038 <001 <001) <0.01] <o00s]”
Digengl | AR 04| Quartzite floats - Qr By |Quatzite and T 0006 <034 <001] <0.01| <do1| <v.00s
disseminated by Fy Psatnmitic schist

Qz:Qmﬂz: Py Pynite
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1-3 Geochemnical Exploration

Analysis rosult of the soil sarhple’ (Apx. 14} input it into a computer for statistics handling of
data. Using this input data, a quantily of basic statistics was caleulated, and single variate
analysis and mulli-variate analysis were done. Replaced itin a halfvalue of detection limit value

and, about the case, data less than detection limit value, handled it in conveiience enlirely.

(1) Single variate analysis : Each clemental analysis value was expressed by a diameter of
black cirele, and a plot was done to collection spot on a topographical map, and the other element
place chemistry distribution map was made.

(2) Multi-variate analysis 1  As multi-variate analysis, correlation analysis, cluster analysis
and factor analysis were done.
$-3-1  Resulis of Single-variate Analysls

Analytical result of the soil samples, basic statistics of each clement and their histograms are
shown in Apx. 14, Table 2-1-4 and Apx. 12 respoétively. .

Table 2-1-4 Basic statistics, Igengi Areéa

Au Ag As Cu Mo Pb O Sb Zn g W Bi

Detection limit 1 02 1 1 1 1 02 1 10 2 o0l
Minimom value =1 <02 <1 200 <1 <t <02 500 <i0 <2 <1
®0 02 - 6l0 RN H 85 36 121 340 %0 31

Maximum value
963 107 344 247 108 187 310 175 192 211 . 246

Standard deviation .
Mean 092 010 1356 1363 051 1031 041 2030 992 315 023
Meansd. 243 011 4668 2870 055 1931 128 3551 1903 665 0.56

© Means2 x sd. 638 012 16070 7081 059 0 3614 396 6209 3649 1405 138

Each clemental geochemical distribution map is shown with APX.13. A characteristic efeach

elemental distribution is shown below;

Au: The maximum value of 60 ppb is located in the wcstofn foot of the Bujngwa Hillin

southwestern area, and the valties more than 10 ppb exist in the northwest side of this location.

‘The other 10-30 ppb values concentrate in the southwestera side of Shikungu Hill in northwestern

area.

Ag: There areonly 3 samples that show the values more than 0.2 ppm of detection limit.  The

values all are 0.2 ppm. They are distributed in the relatively low land, western area.



As: The high values more than 10 ppm, including the maxintum vatue of 13.6 ppm, are

coneentrated in Mbalika village and the West. Aronnd the BujngwaHill in scuthwest area and the
Nyango mango Hillin the southern margin of the area, the high values more than 10 ppm are

gathered up several locations.

Cu: The 15 high values more than 50 ppn, inchuding the maxinium value 92 ppm, are
distributed in the west of Mbalika village. Ofthevalues, 3 values are located on the northwest foot
of the lgengivillage and 2 values exist in a location, approximately 3 km to the east-northeast of the
Nyang hdmango I,

Mo: There are only 4 values more than the defeciion limit, besides the values do not exceed 1

ppm. These samples are scattered 3-5 km apart mutually in the area.

Pb: The maximum value of 85 ppm stands alone in southeast edge of the area. The

comparatively highvalues of 20-30 ppm are widely distributed over the lowlandof the nerthernend
of the area, the Southeast of the rocky hillof Mbatika village and the lowland of the Southwest of the

area.

Sb: The high values more than the detection limit of §.2 ppm don'l exceed 40 % of the total, but

“these are distributled mainly in the western sideof the area.  ‘The maximum value of 36 ppin and

“the second maximum of 26 ppm tobe anomalous high values arelocated at the northern fool of the

Nyango mango Hill in so‘_uthcrnmost area. :

Zn: ‘The maximum value of 121 ppm is locate{l in norlhv. estern area, approxlmalol) 1 km of

Mbalaha \-:!Iage Therearc 11 high values more (han 50 ppm, including the second maximum value

of 61 ppm. ‘They are scaitered in the who}e area.

Hg: The maximum valucof 340ppb is Iocalod inapart, approximately 1.5 km to Mbalika village.

There are 3 high values more lhan 100 ppb They are lll‘zil"lhllled in the parts covered by granite,

" in the easlern margm of the area.

W '.l‘h'er(_z ére 3 highvalues more than 30ppm, includ_ing the maximum valueof 90 ppm. They
are distributed over northeast approximatclf 1.6 kmof Mhalikavillage. The values more than 10
ppm, are relatively concentrated insome locations.  They are southwest foot of the Kabala Hill, te
the East. of the Igengi Hill, around the Bujngwa Hill in southwestern area and (he.norlhe'rn foot of

the Nyango mango IIill.
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Fig. 2-1-7-(1)  Distribution of Auin the [gengi Area
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8i: The maximum value of 3.1 ppin is concenirated in northeast approximately 1.5 kin of

Mbalika village, with 3 values more than 1.0 ppm.  Generally, the values in the northem central

area show comparatively higher than the ones in the southern area.

1-3-2 Result of Mulii-variate Analysis

Correlation matrix among elements provided as a result of correlation analysis is shown in

Table 2-1-5. The Agand Modata sets, which the values less than the deteetion limit occupy more

than 90 % of the total, is excluded from a calculation in advance.

Table 2-1-5 Correlation matrix, Igengi Arca

St

Au As Cu Pb Zn Hg W Bi
Au 1.000
"As 0.638  1.000
“Cu 0505 0719 1000
Pb 0163 0024 “0.17% 1000
Sb 0.505 0601 0580 0086 1.000
Zn 0333 0580 0791 0425 0466 1.000
Hg 018 0.157 0267 0001 0240 0251 1000
W 0195 0311 0136 0230 0077 0279 0680 1000
Bi 0038 0098 -0066 0373 0266 019 0008 0381 1.000
4.0 A
3.0 -
2.0
1.0 -
0.0
-1.0 -
;‘ '2-0 . I:n-—1
-3.0 4 1 AL ' .
Pb W BiHg Cu Zn SbAu As

Fi'g.Z-l-S Dendrogram showing the similarities among the elements, Igengi Area
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Factor loadings, contributions and comnmunality after varimax rotation, provided as a resultof

factor analysis is shown in Table 2-1.6.

Table 2-1-6 Factor loadings, contributions and communality
aflter varimax rotation, Igengi area

Loadings
“Factor ] Factor 2 Factor 3 Communalily
Au 10226 -0.023 -0.756 0623
As 0.445 0.194 -07123 0758
Cu 0.791 0.07% -0.430 0.816
Pb 0298 0.555 0.265 0.467
St 0.514 0209 0.538 0.597
70 0.805 0382 -0212 0.810
Hg 10337 -0.086 -0.084 0.128
W -0.030 0.558 -0.298 0.402
Bi -0.076 0.656 - 0.039 0.438
Contributions 1.595 1.292 1.78299

Factor score distribution map, which was constructed after factor score was n:alcuiatcd on the

basis of factm' loadings, shown with Fig 2 1-9.

" The Factor 1 (Zn-Cu-Sb), the Factor 2 (Bi-W-Pb) and the Factor 3 (Au-As) are shown with 3 colors,

such as cyan, magenta and }'ellow respectively, and the score is shown by the darkness.

A Characterislic of each faclni‘dislriblliion that can be read from {his figureis mentioned below;

7

Factor 1 {Zn- Cu Sb) aclor 1 is shown by a blue color system (blue, the green and purplc)

on the ﬁgure. It is widely distribuled along the lake side tosonthwest of the Mbalika village and

also everywhere in granitic hills on a small seale in eastern area.

Factor 2 (8i-W-Pb): Factor 2 is shown by a magenta color system {magenta, red and

- purple} on the figure. | It extensively covers granite hills in castern area and lake si(le in
: nm'lh'ca:stcrri area. ' These dlslnl)uhons are closely related to dlslnhulmn of gramtc and gramm

sand s0 thal the Faclor 2 appeara to be a factor related to granitic rock, J ‘E

Factor 3 (Au- As) Facior 3 is shown by a'yollow color system (vellow, red and the gfeen) on

“thefigare. It coversall over the West of Mbalika - lgengi villages and the western BujngwaHill. It
also extends from the west slope of Nyango mango Hill te the northera slope of the Nyang mango Hill.

The Factor 3 is probably a factor related to gold mineralization.
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1-4 Dis¢ussion
Some high possible arcas for gold mineralization were detected by synthesizing all the results of

geochemical and geological explorations.

From the results of geochemical exploration, the clemeint which has the highest correlation and
similarity with Auturnedout tobe Asasa result of correlation and cluster analyses. Resultsofthe
factor analysis show the third factor has the highest possibilily to indicate the mineralization of gold.
Contents of A and As are the highest contributors of the third factor, and contents of Sb and Cu

follow them,

Then distribution of Auand As contents and scores of the third factor are concluded to be most

important for detecting high possible areas for gold mineralization.

"Aw  Au shows higher contents in the area of the Nyanzian and Kavirondian rocks, and lower

contentsin the.arca of Granitie Rocks. A high anomaly of Au occupying an area of 1.6 kmx2.0kmn,

© and havingan intensity ranging from 10 1o 30 ppb was detecled in the Shikungu Hill and the south

in the westera part of the arca.  Another high anomaly of Au with more than 10 ppb was alse

deteeted in the Bujingwa Hill in the south ef the area, but the extent is small (0.5 km x 1.0km ).

As: Contents of As show the same behavior as Au, and high anomalies of As were also located
ih the same places as Au, It is very interésting that the extension of anomalous zone of As at the

Shikunga Hill is much longer in N-S direction (3.5 x 2.0 km) than Au.

Third factor: - The distribution pattern of scores of the third factor ave concordant with the high

. anonnhes of Au and As, cspecially with the dismbnhon patiern of high anomahcs of As: Bemde :

the Shikungu and Bujmgwa[hils high scores :of the third factor were detccted m the norlhem pm .
of the Nyang homango Hill, bul it is due to the contribution maml) by Cu

‘fhus the Shikungu Hill and Byjingwa till Areas were detected as high possible areas for gold

mineralization (Fig. 2-1-10).

In and around the Shikungu 11ill, the Nyaniian m{:labésalls and metaécdimenls are

distributed in the southem part and the Kavirondian quartzites in the northern part. - The

Nyanzian metabasalts are bounded to the Kavirondian quartzites by a estimated fault li'ending
EW. The eastern margin of high anomalous zone of Au and As is'coincides w lih a major fault
teending NNW being accompanied by shear zone. ~ The high anomalies of Au in and around the
Shikungu Hillare thought to reflect gold mineralization. Thoughany mineral showing was not found

by the geologiéal mapping operaled along srvey lines with an intervatof 500m , it is very possible



that goldmineralization have occurred along zones of shearing of the Nyanzianmetabasalts nearhy

the major NNE fault and in the Kavirondian quarizite.

In the Bujingwa Hill area, the Nyanzian Metasediments and the Kavirondian quartzite are
distributed extending in NS, with tkm in width and the rocks are surrounded by granitic bodies.

Fault trending NS divection is estimated to bound these nietasediments and the granitic bodies.

The high anomalies of Auand As and the high scores of the thivd factor are detected in the western
slope of the Bujinguwa Hill along‘ihose faults. Although no mineral showing was founded in this
hill through geological mapping of this year, mineralization of gold may have eccurred in the
fracturing zones of the Kavirondian quartzites along the fau.lt. Yike those in the Shikungu ITill.  But
the area being associated with gold mineralization is esl.im.ated to be smaller than that of the

Shikungu Hill, because the area of the Nyanzian and Kavirondian rocks is very small.
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Fig. 2-1-10 interpretaion map of the geotogical and geochemical survey in the Igengi Area
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