Chapter 2 ‘Mhunze Area

2-1 - Method and Procedure

‘The geological mapping was done with using the 1 to 25,000 seale map enlarged from the 1to
50,000 scale map. ']‘.he survey routes were same as these used for geochemical sampling which
were set north and soath with aninterval of 500 mefers.  Interpretation of monochromat i¢ air
photographs of 1 te 40,000 scale, taken in June 1964 were also put info praetice for an aid of
geotogical mapping. It was very much available to draw the geological map, be_causc the areca is

almost completely covered by eultivated land and only fow outcrops excepl BIE hills are abserved.

The geological data obtained by the field works were incorporated with the resulls of various
laboratory tests for a comprehensive interpretation (Table 2-2-1). The resulis of the laboratory
tests: micmscopic'obsewalion under thin section, polished section , X-ray test, chemical analysis
and measurement of physical properties are presented in Apx.5, Apx.7 and Apx. 10, Apx. 12, and

Apx. 11 respectively.

Method of sampling and treatment of samples are the same as those in Igengiarea. 612 pieces

of soil samples were collected in Mhunze area (Table 2-2- i). ‘Analytical methods of soil sampleare

shown int Table 2-1-2.

- Table 2-2-1 Outlinc of ihe fic!d survey and Iaboratory tests in the Mhunze Arca

. Tiem - Number : © Remacks’

Geological survey & _ 137km?
geochemical exploration o C o :
Laboratory lest Assay of soil samples ' 642 AunAgCu,PbZn, As ShHg Mo WV, Bi

Assay of ore/rock samples 10, AuAgCuPbZnPt

~ Whole rock assay 1 ALO,Ca0.Cr,0, Fe, 0, MpOMnO,
_ P,0,K,0.810,.N2,0,Ti0, 1Ot
X-ray diffractive tests 1 Bulk

Chservation of thin sections

FoN - S ]

%% Observation of po:lished sections

" Measurement of resistivity and
" chargeability of rock samples




2-2 Geology
2-2-1 General geology
The gencralized geological colunmar section , and geological plan and profiles are shown in
Fig.2-1-1 and 2-2-1 respectively.
‘the geology of this area comprises the Nyanzian Systen, Granitic Rocks and Superficial i}
Dcposits.  Mbuga clays, the major siiperficial deposits, cover the Nyanzian and Granitic rocks in

the low flat plains especially in the east and southwest of the area,

The Nyanzian System of the area comprises mainly pelitie metasediments and banded iron
stones. The distribution of metavoleanic rocks which are main rock facies of the iower part of the
Nyanzian System are not clear in the area , though some floats of metabasalts wére found in the
northwest part of the area. * From a lithological point of view , the Nyanzian rocks of the area is
* thought to correspond te the lower to middle part of the Nyanzian sequence by Stockley ( 1936,
1943) .

"The Granitic rocks is distributed in the narrow areas in the northeast and south of the area.

Major geological structure of the area is controlied by folding structure trending E-W.

2-2-2 ° Detail of Geology
(1) ﬁyan'zlan System
Metabasalt (Nv) :

The distribution of the unit has not been clarificd by the present mapping, because only several
fNoats of metabasalt werepicked upinthe area.  The unit, as a member ofmetavoleanics belonging
1o the lower part of the Nyanzian sequence, may occupy a small area in the northwest end of the

area being along an anticlinal axis which is i;nferred in the same place.
“The rocks of the unit are dark grey to dark greenish grey in colour, massive and fine-grained.
“The j'l'ldgement.of original occurrence of the rocks is very difficult, because the unit lacks certain ' 'g
outcrops.
The results of whole fock analysizofthe rock (MARGOS) are presentedin Apx.9.  From the plot
of the yesults on the $i02 - Na+ K diagram (Fig.2-1-3) the rock correspond to basalt. The main

normative comyposition of the reck is Olivine, Diopside, Iyperthine, llumenite, Anorthite, Albite and
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Orihcelase, and the ploton the Fe (total) - Al- Mg Cation Diagram (Fig.2-1-4) shows the rocks tobe
High Fe tholeite basalt.

Pelltlc Metasediments (Ns1) :

"The unit is distributed extensively in this arca.  The unit is covered by the unit of Banded
Ironstone Formation (Nbi) , and may cover the Metabasall unit. * The thickness of the unit is
estimated to be about 1,000 meters, though repetition of strata by infense folding makes the

calculation very difficult.

The unit comprises mainly dark grey to brown shales wilh subordinate thin banded pelitic
quartzites. Although mctamorphic structures of the shale are weak in general, it shows some
tendency that schistose structurebecomes clear near the areas of folding axes. Peliticquarizites,
brown in colour, are composed of light grey quartzite, dark grey thin pelitic films and hematite films.

The rocks near the boundary with banded iron stones contain abundant films of pelitic materials

- and hematite, and the rock facies becomes to resemble to that of BIF.

Banded Ironstone Formation (Nbi) :

The unit is distributed in a zone of monadnocks ranging east and west in thesouith part of the

area centering the Mhande Hill. In the western part Df‘_lh'e area near the Ibila Hill, the unit also

" forms a smal hill with a relicf of about 30m from the sufrcﬁuuling flat.

"The unit overlies the Pelitic metasediment (Ns 1) conformably and has a thickness oféb_oul '

The rocks are dark reddish brown in general, and composed of thin alternating beds of quartz
layers (2to 8 mm thick) and hematite-magnetite layers (5 to 10 mm thick).  Micro folding strueture
is very common in these alternating béds.  The rocks show metallie luster in the portion where

magnelite is rich in quantily than hematite. - Thin intemaléling beds of chert are common

‘throughout theunit.  The rocksin thearea are rich in quartz layersin comparison with the typical

one of the Tgengi Area.

The results of the laboratory tests of the banded iron rocks: microscopicobsewaiion under thin
section (MARO06) , polished section (MARGO4, MEROOD), x-ray test (MCROOL) , chemical analysis
(MAROQOY, MAROO3, MAROOD4, MARQOG) and measurement of physical propertiesare presented in
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Apx.5, Apx.7 and Apx.10, Apx.12, and ﬁpx.ll rospécfively.

(2) Granitic Rocks

The Granitic Rocks are distributed in small areas in the northeast part and south part of the

area.  Only one oulerop of the rocks was found during the present survey, though floats of granites

were often séen in the areas.  So the areas of the rocks were estimated through the floafs and

colours of soil.

The rocks comprise mainly Night grey porphyritic biotite granite , which correspond to the

Porphyritic Granite of Grantham cle. (1945) .

(3) Quaternaty

Mbuga clay composed of black soil are widely distributed in the flatland of this area. Mbuga

clay is rich in elays and organic malter , so they are highly cultivated as cot ton fields in this area.

gjﬁ 3



2-2-3  Geological Structure

The geological structure of the Mhunze area is mostly estimated through an interpretat ion of air
photographs, because the area are extensively covered by superfictal sediments. - Then the

following folding and fault structures are mainly based on air pholo lineanients.

Many folds and faulis are estimated in the Nyanzian rocks of the avea. Trends of the Nyanzian
rocks, folds and faults are differ in two areas divided by a fault zong, about 0.5 to 1 km in width,
which is bounded by two big faults tr.cnding ENE and passing by Ibila Village in the west and

Nyamisclj'a Village in the north of the arca.

The area to the north of the fault zone, the trend of strata, faulls and folds is NW, on the other
hand, EW in the area to the south of the fault zone. In the fault zone, are also observed, several

small faulls with the sawe direction with the zone.

‘Ini the hill zone of the south parl of the arca, many faults parailel to the Nyanzian strata and
folds trending EW are estimated and among them oneshear zone correspond to a photo lineamenf
was confirmed by present field work. The Mhunze gold prospect in the proximate area appearsto

he situated in the same shear zone,

2-2-4 Mineral Showing

.Tlixere is no record which indicate that any melaliferous deposits have b.een expléilbd in the
Mhunze.f\rea, though the area is involved in the *Mabale Greenstone Belt (UNDP, 1991) "and
piany g&ld prospects are existing in the Bclt Among lhese., Mhun:ze located Gkm éouth, Sima Hill.
located 9km northeast, Kagula (Mhato Hill) located 4km north :m.d Luhala Hill Prospects located
15km north of the Chasalawa Village are listed as adjacent prospects to the Mhunze Area (Fig.
1-3-3) Drilling and lronchin.g works were carricd out in the Mhiinze 1Ll Prospeet, and prospeeiing
shafts and tunnels were excavated in the southwest slope of the Luhala HIN (Williams & Eades,

1938) .

Two arcas as possible mineral localities; West Chasalawiand Mhunze Showings were located

by this year's exploration (Fig.2-2-2) .

West Chasalawi Showling: A float »one of quartz vein, which occupies an area of 500X

1500m, is locatedin the west of the Chasalawi Village.  The quartz veins, milky to pale brownish

rey in colour, contain pyriles and are stained by hematite. Wall rocks of the veins are estimated
grey



to be Nyanzian metasediments (siliccous shale) judging from the floats in the area.

Assay resultsof 3 samiples taken from the zone are preseated in the Table 2-2.2. One sample

among the three shows mineralization of gold (MER-4, Au:2.93g/t) .

From the microscopic observation under a polished section of the sample, electrum grains are

identified as inclusions in pyrites (Apx.7) .

Nea iy,

Mhunze Shbwiﬁg: This showing is a western extension of the Mhunze T3l Prospect
mentioned above. The geology of the arca comprises mainty banded ironstones rocks which forms
a series of monadnocks.  Many faults trending ENE occur in the zone being accompanied with

shearing zone in place.

Assay results of 4 samples of banded iron stones are presented inthe Table 2-2-2.  One sample

among the four shows very weak minera!izaiio:} of gold (]\'IAR-S;ALI:0.0SQgIt) .

Table 2-2-2 Results of Cheinical Analysis for the Rock Samples from the Mhunze Area

- Diistrict Sample Occurrence Strike | Widh| Mincrals | Country rock | Av Ag Cu Pb Zn l'"l o
No. ' ¥ and dip ! (m) ey || @ | @] * ] &y __
' | \ 0.005 g
) West MER-3 [Float c-_fsiliciﬁed shale . - - Qe shale 00] <034} <0.01] <0.01] <001 .
Chasarawi | MER-4 tloat of quanz vein - - Qz, Py, L shale 20| <034 <001] 001} <001} <0.005
MER-6 |110al of quaniz vein - - " Qu B shale 0.0561 <034 <001f 001] 001 <0.005
®Mhande © |MAR-3|Sbeated BIF Insoeoo| o2 |0 - BIF 0032) <034] oo02| oco1] ooe <0.$§
| assi g : . : ) 3 ) 0.
shear zone | MAR-1]Hoat of massive BIF -l - Bii <0.002] <0.34] <0.01| <0.01] <0.0Y <
MAR-2 |[{aterite : : - 0.15 - BIY <0002 <034] <001} 0.01 0.0t] 0.005}
MAR-4|Foat of mlassi\'e BIF v o - - B <0002} <034] <00i| 0.01] <0.0i] <0.005
R others MAR-S|iatérite 1 - 0.2 - shale <0602] <034] 0.0i] 002 00i] 0.005
- I MAR-6|Hoat of BITF - - - BIF - <0.002] <034] <001} 001 0._01 <0.005
KMAR-7|Laterite - 0.2 P “shale <0002} <034 <0.01 _ 0.01] <001] <0.005

BIF:Banded {ronstone Formatioa, Qu:Quardz, Py:Pyrite, LevLimogite
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2-3  Geochemical Explorélion

Analysis result of the soil sample {Apx. 14) input it inlo a computer for statistics handling of
data. Using this input data, a quantity of basic statistics was calculated, and single variate
analysis and multi-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 convenience entirely.

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

(2) Multi-variate analysis : As mulli-variate analysis, correlalion analysis, cluster analysis
and factor analysis were done.

2-3-1 Results of Single variate Analysis

Analytical result of the soil saniples, basic statistics of each element and their histograms are

shown in Apx. 14, Table 2-2-3 and Apx.12 respectively.

Table 2-2-3  Basic statistics, Mhunze Arca

Au Ag As  Cu Mo Pb b Zn Hg W Bi

Detection limit 1 02 1 1 1 1 02 1 10 2 0l
| Minimurn value 050 010 100 700 050 050 010 700 500 .00 010
100 0.3 124 68 4 32 379 70, - 330 7 . 07

“Maximum value _
2.62 1.15 233 141 114 166 199 145 225 129 © 17

Standard deviation ‘ _
Mean 116 010 1026 2262 051 1293 022 2981 1221 309 012
“Meanssd. 306 042 2390 3195 0S8 2143 043 4315 2745 430" 0.2t

Meant2 & S8, 802 014 566 4513 061 3566 088 6247 6171 598 035

Kach clemental geochemical distribution map is shown with' APX.13. A characteristic ofeach

elemental distribution is shown below;

Au: The maximum value of 100 ppb stands alone in the westernsideof the southernmost area. |

The second maximum value of 89 ppb forms small anomalous Zone with 2 high values more than 10

ppb. 'The other high values more than 10 ppb arc scattered all over the area and no remarkable
anomalous zone is recognized.

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

valies all are 0.2 ppm.  They are distributed in the reiati\'ely low land, western area.

e B



As: Supposing the values more than 410 ppm are anomalous values, they are equivalents to

roughly 3 % of the total. They form smal! anomalous zones with sonie vahies, in the central part
and the central southern part. The maximum valueof 124 ppm locates alone in middle southern

arca, apart from the anomalous zones.

Cu:Supposing the values more than 40 ppm are anomalous values, they are equivalenis to-

roughly 5 % of the {otal. They form 2 large anomalous zones in the central part and the centra?
southern part.  The maximum value of 68 ppm exists in a small anomalous zone in nerthémn

-margin of the area.

Mo: There are only 10 values more than detection linit value of 1 ppm, equivalents to

approximalely 1.6 % of the total. The maximum value of 4 ppm and the second maximum value of

3 ppm exist in central area apart from each other.

Pb: Supposing the values more than 25 ppm are anomalous vahies, they aré equivalents to

roughly 2.6 % of the total. They concentrate in eastern area and form a large-scaled anomalous

zone with 1.5 km inwidth and 5 km inlength. The maximum value of 32 ppm locates in the area.

- 8b: The maximum value of 3.8 ppm forms anomalous zone on a small seale with the second | g

- maximum of 3.2 ppm. Generally, tho analyzed values are quite low so that the characteristic of

distribuation isn't  remarkable.

Zn: ‘Supposing the values more than 55 ppm are énomalous values, they are equivalents to

2 6 % of the tota! They forim small anomalous zones, m southwest appmmmately 15 Lm of
Kizizimba - - v:llagc and in south south“est appro\:malel} 3 km of Chasalawi vﬂlnge The

~ maximum value " of 70 ppm locates in one of the anomatous zones.

Hg: Supposing the values more than 100 ppb are anomalous values, they are equivalents to

2.3 % of the tota} T hey aro scattercd am! forims no remarkable anemalous zone. The maximum

value of 380 ppb ousls in southwest edge of the area, aparl from the other anomalies.

. W:_ W éna‘lylical values in the Mhunze area is largely low, being comparcd_to'lhe values inthe ,g

Igengi arca. The maximum value not exceeding 7 ppm eéxists in southemn area. There is no-

characteristic of distribution 1o be mentioncd more.

- Bi: Bianalyticalvalues inthe Mhunzearea is alsolargely low, beingcompared tothe onesin

—(2—
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the Igengiarea. The maximum value is only 0.7 ppm. Supposing thevalues more than 0.4 ppmare
anomalous values, they are equii’alents to 1.9% ofthetotal Theyaredistributed over southern,
western and castern arcas. In southern area, 4 anomalous values are gathered up with a trendof

N-S. The maximum value of 0.7 ppm stands alone in eastern area and forms no anomalous zone.

2-3-2 Resuit of Multi-variate Analysis

" Correlation matrix ainong elenients provided as a result of correlation analysis is shown in
Table 2-2.4. The Ag and Mo data sels, which the values less than the detection limit occupy more

{han 90 % of the total, is exeluded from a calculation in advance.

‘Table 2-2-4 Correlation matrix,Mhunze Area

Au As Cu Pb $6 Zn  Hg W Bi

Au 1.000

As. 0399 1.000

Cu 0375 049 1000 -

Pb 0112 0087 0097 1.000

Sb - 0206 0338 0.182 -0.128 1.000

Zn 0106 0219 0449 0150 0081 1.000

flg 0112 0110 0060 -0.168 O.14 0039 1.000

W 0017.-0060 0269 0234 -0.152 0474 0136 1.000

Bi 0068 0028 0172 0132 0031 0174 0007 025 .1.000

40 7

304

2.0

1.0 1

004

1.0 4

201

1]

304 I |
Pb W Bi Hg Cu . Zn SbhAu As

Fig.2-2-4 Dendrogram showihg the similarities among the elements, Mhunze Area



Factor loadings, contributions and communality after varimax rotation, provided as a resultof

factor analysis is shown in Table 2-2-5.

Table 2-2-5 Factor loadings, contributlons and communaklity
after varimax rotation, Mhunze area

Load ings

_ Factor _l Faclor 2 Factor 3 "~ Factor 4 Communalil!'_ ;;:«;
Au 0.629 0.010 -0.147 -0.022 0.4183 335
As a627 -0.119 0.047 0277 0.4864
Cu 0.517 0.231 -0.247 0.446 0.5808
Pb -0.103 0.624 0212 0.158 0.4670
8b 0.402 0.277 0.136 0.180 0.2890
Zn 0.156 - 0155 -0.212 0.652 0.5179
Hg 0180 -0.199 -8.080 0.020 0.0789
W 0.058 0.530 -0.238 0.109 0.4682
Bi 0036 -0.024 0423 T 0125 0.1964

Contributions 129 0.994 0.435 . 0786

Factor score distribution map, which was consirueted after factor score was caleulated on the
basis of factor loadings, shown with Fig.2-2-5. '

Factor 1{Au-As-Cu), Factor 2 (Pb-W) and Factor 4 (Cu-Zn) are shown with 3 colors, such as cyan,

-magenta and yellow respectively, and the score is shown by the darkness,

Characteristic of each factor distribulion that can be read from this figure is mentioncd below;

Factor 1 (A_U—AS-CU): Faetori_ is shown by a yellow color system (yellow, red and the green)
on (hc:ﬁgure. It resembles with clement combination ofthe Factor 3 in the Igengiarea. Soithas
the possibility that gold mineralization is indicated. * The Factor 1 is broadly distributed over
' :zsli'gh!ly clevated hill.;, ahd_ its vicinitics in centrai weslern area. zlloxx'e\;er, it isn't distribuled in

Chasalawi village and its vicinities in eastern area.

Factor 2 (Pb-W): Factor 2 is shown by a magenta color system (magenta, red and purple) on

the higure. 1t broadly covers eastern and Smx(hwcsté_m areas. In northwestern area, it is
. scattered everywherebut on small scale. It reserbles with elemont combination of the Factor 2 in

. the Igengi area. So it is probably related to granite.

e

Facﬁor 4(Cu-Zn): Factor 4is shown by a blue color system (lue, the green and purple) on the

figure. It resembles with element combination of Factor 1in the Igengi arca. The factor 4 is
scattered in the comparatively flat area mostly cultivated. So it is probably related to the

cultivation,
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2.4 - Discussion

From the geochemical exploration of this area, it turncd out that As had the highest corzelation
and similarity with Au as the results of correlation and cluster analyses, and that the most
impaortant factor related to gold mineralization was the first factor of which high centributors were

Au, As and Cu in descending order as the results of factor analysis.

These anomalies are distributed in the area of the Nyanzian rocks and some of them are along
faults. Some mineral showings were also located in the same places as geochemically anomalous
zones. Many gold deposits in the  “Lake Vicloria Goldfields”  exist along zones of shearing and

fracturing of the Nyanzian System, so geochemical Au anomalies along faults in the Nyanzian

System are noticeable as a indicator of gold mineralization.

- As areas where geochemical anomalies and geological favorable circumstances are overlapping,
the West Chasalawi Area, the arca north to Ibila Village and the area around the south foot of the
Mhande Hill were detécted as possible areas for gold mineralization.  Any significant geochemical
anomaly was not deteeted in'the area of the Banded Ironstone Formation which was the western

extend of the Mhande Hill.

The West of Chasalawi Area: The geology of the arca consist of the Nyanzian quarizite and
many f{aults trending ENE exist there. Many geochcmicélly anomalous points of Au ranging from
10 to 20 ppb were located along these faults and the distribution patlern of scores of the first factor
well-matched with this area.  One of quartz vein samples collected from this z:\réa assayed at
2.93g/t Au, and fine elecimm grains were identified by miémscopic observation under polished thi;_\
section of this qtlfll'ti;\’ciﬂ. These facts indicatecertain existence of gold mineralizat iortin this area.

‘But it is difficult to confirm detailed occurrence and scale of the mineralized zone due to :poor

exposure of bed rocks.

The area north to Ibila V'illage: The Nyanzian quarizite is distributed and a fleat of
metabasals esistin the area.  Anomalous zones for high contentsof Auand As and for high scores
of the first factor are situated in the south of a fault trénding NW in thisarea. It is difficult to asses

the mineralization of this arca due to densely weathered soil.

The south of the Mhande Hill:  An anomaly of Au with an intensity of around 10 ppb was
detected with high scores of the first factor. But the distribution of these geochemical anomalies

shows an irregular pattern being not eoncordant with the geological favorable structure. It isvery

73—



difficult to know the relations between the detailed geology and mineralization of this area, becduse

“the area are covered with Mbuga clay.

Synthesizing all the results of geological and geochemical explorations, it is concluded that the
West Chasalawi Showing is a possible target area for fur(her exploration works. To explore the
area it is recommended to carry out a detailed geological and geochemical work and drilling of short

holes.

[t isvery difiicult te asses the Mharide Hill Showing and Ibila anemalous zone from the results
- of this vearbecause the)' are densely covered with superficial materials such as weathered soiland
~ Mbugaclay.- It is necessary to explore the depth by deilling though the priorily of these two arcas

is lower than that of the West Chasalawi Showing.
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