environment that have formed Duruma Formation, chiefly composed of terrestrial
sediments, could have been terminated. Fault movements, initiated bef‘ore
middle - Jurassic age, are estim*ated to have been reactivated in late - Cretaceous
age in simultaneous connectlon with alkalme 1gneous rock act1v1ties and are
further inferred that those could have 'been reactwal;cd agaln in Phocene age
prlor to the sedlmentatlon of Magarml Formation, whlch provides a genetical
showing of an abrupt emergence of back- deeps and an internise erosion.

The Karroo-Jurassic Fault Zones are estimated to have prov1ded the fields
of lead-zinc-barite ore veining m1neral1¢:at10ns of significance to represent
major mineral occurrences of industrial significance 'in the Project Area.

1-4 Resulis of Geochemical Fxhldr‘ation Works .

" Geochernical exploration works in the Pro;ect Area by the current programme
consist of stream sediments geochemxstry and soil geochemistry. Stream sediment
specimens were preparatively pan-concentrated in the sites for chemical assay.

“1-4-1 Pan- concentrated stream sedlments geochemlstry
(1) Geochemical specimens and elements for chemical assay

Pan - concentrated stream sediments geochemlstry has been 1mp1emented for an
objective to estabhsh an evaluation of regmnal mineral potentials in Mombasa
Area. 100 pan - concentrated specimens were collected by a conventional plaeer
gold panning technique in the sites nearby confluences of every major stream and
tributary to cover the OUTLINED SURVEY WORK AREA of about 9,000 sq. km.

The 14 elements, such as gold, silver, ' copper, lead, zinc, barium,
manganese, iron, sulphur uranium, thorlum platmum phosphorus and mercury
were chemically assayed. |

(2) Chemical assay

Specimens were sent to the laboratory of the Chemex Labs Ltd., Vancouver
Canada for chemical assays.’

Univariate analysis was applied for the statistical mterpretatlons of the
geochemlcal values. Uranlum has been exclued from the analysm because of the
obtamed respectwe content values of uranium of less than detectlon limit
value, 10 ppm. ' '

' (3) Interpretations of geochemical anomalies , .
‘The results of pan- concentrated stream sednnents geochemlstry show that
many of the geochemical anomahes of 'some elements among the above 14 .are
significantly obseraved in the proximity of the occurrences of Karroo- Jurassic
Fault (see Figure 1-3). Gold, silver, lead, zinc and barium anomalles are
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particularly shown in the spots close to the ever-known mineralized zones of
significance to pose a’ possible geochemical influence of the lead - zinc - sﬂver-
barite ore mineralization occurrences. ' '

1-4-2 Soil geochemistry

(1) Specimens and assay elements
The total of 769 soil spéoimens were collected for chemical assay from . five
ore showing areas such as Mrima Hill - Jombo Hill, Kmagom Mkundi, Mkangombe
and Mangea-Kwa Dadu. ' _ _
' Soil specimens were generally collected 'at the depth of 20 ¢m deep or more

from ground surface, where humic gray soil was developed, Sampling spacings have

been varied in the range of 50 m to 500 m in accordance with scale and extend
of ore showing extensions. A fixed-spacing sampling, 50 m east- westerly and 100
m north - southerly, was 'carried out in Mkundi ares.

- The 9 elements such as gold, silver, copper, lead, zinc, bamum manganese,
iron and sulphur were chemically asaayed

(2) Chemical ‘asSay and interpretation measures

Specxmens were sen. to the laboratory of the Chemex Labs Ltd., Vancouver,
Canada for chemical assays.

Univariate analysis was appiied for the statistical interpretations of the
geochemical .values. The specimens were initially separately distributed in
accordance with the type of mineralization into such three groups as 1. Mrima
Hill - Jombo Hill areas, 2. -Kinagoni;Mkangombe»Mangea—Kwa Dadu areas, and 3.
Mkundi area.

(3) - Interpretations of geochemical anomalies

Remarkably high -geochemical values of copper, lead, zinc, manganese, iron
and sulphur were shown in Mrima Hill- Jombo Hill areas, meanwhile, an exiremely
high geochemical value of gold, 407 ppb, which may presumably implicate in a
geochemical influence by gold mineralization occiirrence, was shown in Mkangombe
area. The common re'sdlts of soil geochemis‘try-in the areas, other than the
above two, are unlikely evaluated to be encouraging. '

-5 Results of Geological Research of Ore Showings

Some 20 mineral occurrences in the Project Area were initially studied in
reference to the existing informations to be followed up by an implementation
of geological‘reéonnaiss;ance works, partly supported by supplementary
geochemical research works in the 15 selected target areas on about 400 km of

 route extensions, totalling an area of 279 sq. km!
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The locations of the ore showings in the Area are shown in Figu_re 1-4,

while, the brief results by the works are shown in Table 1-1, The. brief summary

of the invest'igatio_n results of ore showings by the works is as follows:.

(1) The mineralization of ore showings in the Project Area is classified

(ii )

(i}

into such five types as of carbonatite ore type, of vein ore type;
of dissemination-bedded ore type, of residual ore type and of

- detrital ore type. -

Carbonatite ore mineralizations are observed in Mrima Hill.
Intrusive carbonatite bodies have been subjected to heavy weathering
to be widely enriched by a concentration of residual minerals,
which contain niobium, rare earths elements, thorium and etc. and by
secondarily formed minerals of these elements. _

In the spectrum of ore vein mineralizations, lead - zinc-silver - quartz
ore mineralizations are observed in;the Kinagoni mine district and
Changombe Ore Showing, while, lead - zinc - silver - calcite ore
mineralizations are in Mwachi River (_Tri_butary_) area, ‘while,
barite - lead ore mineralizations are in the areas of Vitengeni, Lunga
Lunga, Mwena, Gandini, Mwereni and Goshi.

Iron oxide mineralizations of residual type, that overlie limestone
beds .by filling up underlying depressions of karst topography by
weathéring, are observed in soils in Jaribuni area. Manganese oxide
mineralizations of residual type are also observed in ground

-surface soils in Kiwana Hill area.

A detrital barite ore body, observed nearby the outcrops of barite
vein ore bodies, is currently mine-operated in Goshi area.

{iv) Three mines are currently in mining operations in the Project Area,

'-(v)

. those are the Kinagoni lead - silver mine, the Jaribuni iron mine and

the Goshi barite mine: _ , - .
Pulverized barite ores from old dumps are currently produced in the
Vitengeni mine,

Old workings of lead - barite ore are known in the Vitengeni mine
dist'rict,_while, of barite - witherite ore are in Lunga Lunga.

. .Ore mineralizations and ore showings, observed in ;further north
" beyond Gandini, are extended northeasterly-southwesterly in parallel

with the Karroo-Jurassic Fault Zone, to be reached to Vitengeni. The
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Zone in further south beyond Gandini is likely terminated to be
discontinued, however, is possibl_e to be pursued down to Mkundi.
Meanwhile, the mineralized zone from Mwena upto Mwereni and
Mkangombe'lis inferred to represent that of different occurrence,
which is extended north by northeasterly - south by southwesterly, to
be reached to Goshi in the north. '
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Table I--1 Investigation Results of Mineral Occurrences

. Location Mineralization , rd
Survey Area Survey of UTM Ce-ord. Administration Metal of Minerals Country Rock - Qceurrence, ate, Pm\nous. "f'°”‘ Ra.s?anh a
’ SUEvVey o : : 3 Mining Activity
Kanya, Map X v Typa Ore Minerals Gangue Minerals | Alteration ete.
(1:50,000}
1. | Mrimo Hiil - Jombo Hill Msambweni 5p1 9533 | Msambweni Division, Nb, REE, Th Carbonatite in Sandstone | Carbonatite Pyrochlare, - Weathered, Ferruginous and manganiferous residual deposit with anaverage thickness ofsevaralto | Exploration and ora reserve culculation were
& Mdavaya i } Kwala District, of Maji ya Churavi {Residual) Gorciexite, Enriched soveral hundreds fest, occurs in the form of filling up depression of kasst topography. made during 1950s~1970s
535 95pa '| Formation Monazite, Formad by weatharing on the surface of carbonatite body, Ore minarals, such as
Apalite pyrechlors, gorceixite, are discernible predominantly with minor menazite.
2. Kinangoni Mazoras 571 959z 1 Kalolent Division, Kilifi Pb, Ag Sandstone of Mazaras Vein {Stock work) | Galena, Guart, Silicification, Braceiation and mineralization ate localized by a systam of normal fault (hanging wall Open cast, and underground mining is being
§ { District Formation Anglasite, Barita Argillization and foot-wall), bounding a fissura zone in sandstane of Mazeras Formation. Vainand oporated.
: X > : P .
S5, L1 Sphaterite, Breccia {(network) mineralization with argentiferous-galena, which is mainly replaced to Production: $20ion Pb conc.inonth
Chalcopyrite, anglesite, ara pradominant. $ilber contained sulfide minerals , such as argentite, Grade: 60~7T0% Pb
Ag-minerals tetrahedrits, stromeyerite, jalpa'ite are identified. Workers: 150
3. Vitengeni Vitengani 376 95gp | Kilifi District Ba, {Pb) Sandstone of Mazaras VYein Barite, Quatte Argillization, Ove bodies are of lenticularshaped veins, whichare distribued as echelon veins. Barytes { Open cast mining was suspended by inlate
H § Formation Gelena, Silicification are main minerals with misoer amount of sullides, such as gatona, shalerite, Dimension of | 1980s. Barytes powder is being preduced from
379 9507 Sphalerite, each veinis 20~-80 meters along strike and 40~120m along dip. Sulfide mineral contents | old stockpiles.
Chaleopyrite are increased with the depth.
4. Jaribuni Bamba 531 961 | Kilifi District Fe Limestene of Kambe Rasidual Hematite, Weathered, Restdual iron ore depasit, which fills up depressions associated with karst topography, Mino is being operated
i ] Formation {Limonite) - Enriched formed in surficial patt of limestone of Kambe Formation Production: 180220 ton/day -
584 9595, In shallowar depth, general granularity of iron ore shows fine. Butindeeper depth, ore Ore grade: More than 25% Fe
nodules are lighly glomeratéd and clustered. Workers: 400~-500
5. Kiwara Hill Bamba LT 9595 | Kaloleni Divisien, Kilifi Mn Sandstona of Mareras Residual Pyrolusita, Weathered, Manganese oxide ores which replace sandstone of Mazeras formation are enriched by Drilling and ore ressrve culculation ware carried
} § District Formation Cryptomelana, - Replaced, weathering. Qre is classified into three Lypas, such as disseminalien type, replacement out during 1860s.
Sqg 959y ‘| Hollangite Enriched types, massive type or nodula typs, :
6. Goshi Mapotea 545 96y | Kilifi District Ba Sandstone of Maji ya Vain, Eluvial Barite, Quartz Argillization, Massive baryté vein deposit are pursuable 700 metres long as an echelon form. Barytes Qpen cast mining had besn carried out.
) 3 Chumvi Formation Silicification & ore body is of an eluvial typo formed by weatharing. Barytes ore vain is currantly being Consecutive mining by man power has just
54p 9614 Weathared mined by ¢per pit mining by man-powsred hand digging. started.
7 Changémbe Mazeras 5g8 955g | Kaloleni Division, Kilii Zn,Pb, Ag Sandstene of Mazeras Vein & Stratiferm | Sphalerita, Quartz, Silicification, Float is sole traces of minaralization, which seemed to occur as quartz vein and network in | Drilling had been made in 1960s.
: § § Distriet Formation Galeoa, Calcite, Argillization sandstona of the Mazeras Formation. Limenitic floats are common in the north.
5ga 9555 Chalcopyrite Barite Meanwhile, lateritic soil can be observed in the south.
8. Mwachi River Mazeras 558 9552 | Kwale District Zn,Pb, Ag Sandstone of Mazeras Vein & Stratiform } Sphalerite, Caleite, Silicification Mineralization oceurs as calcite vein and network with sphalerite and minor amount of
(Tributary) § § Formation ’ Galena, Quartz - galena, Four mineralized zones are specified along the Lributary.
5g2 9559 Chalcopyrite
9. Mkundi Msambweni Say 957 | Kwale District Cu, Pb,Zn Sandstone of Mariakani Vein Galena, Quartz, Silicification, Mineralized quartz vein and network with intensely silicified envelops trankate and
& 5 § Foermation Sphalerite, Barite Argillization displace lamprephyric dykes. Galena, chalcopyrite, malachite and pyrite oceur in quartz
Ndavaya 537 9553 Chalcopyrits, veins in Mkundi North. In Mkundi South, silicified zones with quartz fineveins are
: {Malachite) observed. Hotsprings are aclive in these areas.
10. { Lunga-Lunga Vanga 5065 | 94gs | Kwale District Ba, (Pb} Sandstone and Siltstons Vein Barite, Quartz Argillization, Massive barytes veins with miner amount of galena and sphalertie are distributed as Ogen cast mining had been done in 1980s.
$ § of Maji ya Chumvi Witharits, Silicification echelon veins, Breeciated barytes vein with fragmants, such as barytes, shale, sandstone, | Several trenches are obszerved in Metreai area
3115 Gdgy Foermation Galena, ocear in veins and in hanging and foot wall rocks. Witherite and barytocalcite are firstly | and near the Tanzanian Border.
Sphalerite discernible. ) )
11. | Mwena Kwale 513 9505 | Kwale District Ba Sandstone of Maji ya Veain Barite Quarlz Silicification, Several thin barytes veins are observed. Each vein forms an echelon pattern with
: 3 i Chumvi Formation Argillization maximum length of 40 meters.
516 | 9503 ' .
12. | Gandini Kwale 551 9554 | Kwale District Ba Sandstone of Mariakani | Vein Barite Quartz Silicification, Several thin barytas veins are observed. Veins show a paralled distribution, But length of
’ $ H ’ Formation Argillization each vein is less than 10 msters.
Sga 95531
13. | Mwereai Ndavaya 915 9590 | Kwale District Ba*, Fb* Sandstone of Maji ya Vein* Barite®, Quartz* Unspecifisd Floats of barytes and galena fragments have bean collected. But mineral showing has not
’ $ $ ) Chumvi Formation Galena* yet been specified. Mineralization cbserved in ore floats are of baryte veins sith minor
*ostimated by floats 518 9535 . ameunt of galena. .
14. | Mkangémbe . Glanze 514 9541
Noeth (Kumbi) 1 3 Kwale District Siltstone of Maji ya Vain Malachite, Quartz Silicification North (Kumbi) : Quarlzvein and network spénimen with graen.Cu and blue-Cuo have
531 9535 ditto** Chumvi Formation Azurite baan collectad From the shewings.
South ditbo ditto®* ditto** ditto** ditto** South : Mo mineralized showing is observed. Several floats suggest that the
*¥ gstimated by floats ’ same typa of minsralization to that in the Kumbi area occurs in this
area.
15, | Mangea-Kwa Dadu Vitengeni 575.5 9840 | Kilifi District Ph, Zn, Ag, Ba Sandstone of Mazeras Vein Galena Quartz Silicification Quartz vein network and limonitic gossan are distributed. Qne pin-hole grain of galena Sevaral trenches for exploration ars ebserved in
} 3 Formation Barits in a milky thin quartz vein, is obsarved. In southarn area, barytes vein aetwork specimen } gossan araa.
Seq5 | 983s ’ wars collected. '
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CHAPTER 2. - SEMi-DETAILED and DETAILED SURVEY WORKS AREAS

2-1 Ganze Area, Semi-Detailed Works
2-1-1 Qutline of works : . ;

Semi-detailed works, g‘éological_reconnaissahcc and geochemical exploration
works, were:pror_not_edly implemented in the area in the second - year programme in
1991 after:the completion of outlined survey work in the first-year programme
to carry .out geological reconnaissance works of a 140 km extension and soil
geochemlstry by 451 specimens in an area of 192 sq. km.

The semi-detailed survey works in Ganze area have been 1mplemented in
common measures with those in other 4 ‘areas in the following sections. _

Geological route mapping works were implémented by using topographical
maps, 1 to 10,000 'scalé, which were enlarged from topographical maps of 1 to
50,000 scale, published by the Survey of Kenya. Mapping routes for geology were
allocated to establish effective and sufficient traverses against the major
geological structure in the Area. Route mapping works were also associated with
sampling of representative rock specimens and geological sketching or recording
photographing of significant outcrops. .

Field works of geochemical exploration research, which were carried out in
‘concurrent accordance with geological route mapping progresses, the above, were
implementedr by collecting samples of B-horizon soils on ground surface at the
‘stations of every 300 metres spacing along t'he_traversing ditrection against the
major tectonic structure in the Area and of every 350 to 400 meires spacing
along the parallel direction with that, the above.

2-1-2 Results of geological research
(1) General geology

Geological map and geological cross-sections in Ganze Area are shown in
Figure 2-1-1. General geology in the Area majorly consists of the sediments of
Triassic: and Jurassic ages, which are stratigraphically divided into Mazeras
Formation, Kambe Formation and Mtomkuu Formation in ascending order from west

{o eastward in the Area.

(i) Mazeras Formation- (le Mzrn)
© Mazeras Formation is widely extended in the Area to cover some 80
percent of the entire ‘Area and majorly consists of terrestrial
sandstone beds. Lower and Middle Members of. the Formation, which -
are correlated to be of Triassic and Jurassic age, are distributed
in ‘the Area. ' o
Lower Member (Mzl) shows pale gray and ma]orly consists of medium -
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to coarse - grained sandstone beds, rich in quartz. Cross laminas and
grading structures are frequently observed. _
Middle Member (Mzm) mainly consists of sandstone and silistone

beds. Sandstone shows pale gray to pale yellow and’is mainly
composed of medium- to coarse-grained beds. It shows some similar
facies to the above Lower Member, being rich in quarz content and
having cross lamina structure. Siltstone shows reddish brown to
purplish with: a granularity in the range of silt to very: fine sand.

(i) Kambe Formation (K}

Kambe Formation is distributed in eastern part of the Area to be
extended north - southerly showing a width of 1.5 to. 2 kilometres. It
is ‘of ‘marine sedimentary limestone beds of :Jurassic age. It shows
pale gray to dark gray with having oolitic structure of varied
dimension in central to southern parts of the Area, while being
fine- grained and massive in northefn‘part. Fossils of some moliuscs
are observed 'in several locations: in the Area. '

() Mtomkuu Formation (Mtl, Mtm)
Mtomkuu Formation shows a- distribution of slender extensmn north -
southerly, in eastern margin of the Area. It mainly consists of
shale beds and is subdivided to be of Lower (Mtl) and Middle (Mtm)
Members in the Area. It conformably overlies Kambe Formation and is
correlated to be of Jurassic age. . '
Lower Member (Mtl) is mainly composed of alternations of thin-bedded

shale and sandstone beds, which are intercalated by thin limes_toné,
limy sandstone and/or conglomerate beds. It is featured by showing
a frequent facies change. '

Middle Member (Mtm) mainly consists of pale-brown shale beds with a

consistent facies showing. Lamina structure and resultant fissility
‘are well - developed in shale beds.

(2) Geological structure

Sedimentary beds in the Area are piled up by showmg a general strlke of
NNW-8SE to NNE-SSW and gently dipping: with several to less than 30 degrees
easterly. Some of sandstone beds in the Area are found to apparently show a
different behaviour' of occurrence from the general structure, however, it is
~ still obsure whether the difference could be naturally caused by faulting or
folding or some geological malpractice resulted from an inevitable slip
concerning to an interpretation of cross lamina and stratum bedding during the
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Figure 2—1-1 Geological Map of the Ganze Area
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field wmkmg . ‘ .
Normal fa.ults, strlkmg north - southerly approximately with dips easterly,
are well-developed in the Area. A normal fault, which is considered to be a
part of the Karroo-Jurassic Fault that widely runs nearly parallel to the
general trend of beds and:to the sea shore line in the Area, defines a direct
demarcation of Mazeras and. Kambe Foriations. The major faults are considered to
be genetically closely related to the forming of lead - zinc-barite ore vein
mineralization in the Area. The major faults, the above, are dislocated by other
faults system of later stage, NE-SW and NW-SE trends. " |

2-1-3 Result of geochemical exploration works
(1) . Specimens and chemical assay elements

' 451 soil specimens were collected in the Area by the current works. Such
eleven elements as gold, silver, copper, lead, zinc, barlum_, manganese, iron,
arsenic, mercury and sulphur were assayed for a major objective of the
exploration of lead - zinc-barite ore vein. mineralizations. -

(2) Chemlcal assay and interpretation measures . .
' . Soil specimens: collected by field operations were sent to the laboratory of
the Chemex Labs Lid., Vancouver, Cahada for chemical assays.

- The univariate analysis and principal component analysis were implemented
by the current ‘works. The chemical values less than the detection limit values
were excluded:-from the statisiical treatments, while, the values higher than the
detection limit values were treated as to be the upper detection values
themselves. The‘element's, i.e., gold, silver and mercury were excluded from the
statistical interpretations, since these elements mostly show the content
values of less than the detection limit value. . .

Threshold values of the respective elements were determined by the
following criteria. '

Criterion 1-:.The cumulative frequency distribution of the composite population,
i.e., geochemical anomaly plus background values, is partitioned
into the cumulative frequency distribution of two single
populations or more, then threshold values are determined 'by an
establishment of the comparison and the collation between the
composite standard curve and the obtained chemical values.

Criterion 2 : The m + 2¢ :value, e

| where, m : average of chemical assay values,
g standafd deviation : e
is determined to be of the threshold value in the occasion that
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the cumulative frequency curve shows linear and the curve'is
estimated to be composed of a single population.

Criterion‘ 3 : In the occasion of the element, when the most part of range of the
assay values of the above element is shown by being under the
detection limit, then the threshold value is determined by
designating ‘the mirimum value among the high - content population of
the element, which occupies a 2.27 percent among the entire
number of samples. The 2.27 percent value itself designates the
ratio of number. of samples among that of samples, which shows the
value of more than m + 2 ¢ in the normal population.

The entire chemical values of the specimens from such three areas as Ganze,
Jlbana and Ribe were coliectlvely treated in an overall populatmn “since these
areas are situated under a similar geologlcal circumstance and the
mineralization type of exploration target is also identical to establish an
evaluation of mineral potentials in an overall spectrum.

(3) Interpretations of geochemlcal anomalies -

The representations of geochemical anomalies in Ganze Area are shown in
Figure 2-1-2. Geochemically high values of iron and manganese are collectively
shown to formm geochemical anomalies, meanwhile, high values of the other
elements are scatteredly observed. Geochemical anomalies of iron. and: manganese,
considered to. be in a close correlation, are superimpcsedly'overlapped with the
distributive occurrence of Kambe Formation in northern half of the Area.
Occurrences of ferruginoué' concretions are observed in weathiered soils of
limestone beds, where the above geochemical anomalies ‘are represented, to lead
to an estimation that iron and manganese have been concentrated in accordance
with the progressive forming of ferruginous concretions: '

Overlapped showings of barium- and sulphur-anomaly are scatteredly shown
in the Mazeras Formation - covering area to pose a possibility regarding to a
possible genetical relation with an occurrence of barite mineralization.

The elements, other than iron, manganese, barium and sulphur, are unlikely
evaluated to show a behaviour of significance related to the ore mineralization.

2-1-4 Ore mineralization
(1) Ore showing and mineralized zone

The localities of mineral occurrences in Ganze area are shown in Figure 2-
1-2. ' _ _

Any of the remarkable ore: showi'ngfhas never been recognized yet'in the
Area. Some floats of barite ore were found by the current work in the vicinity
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of the grid station 577-9601 on Topographical Map “Bamba”, 1 : 50,000 scale,
around where a north -southerly fault, that makes a demarcation of Mazeras and
Kambe Formations, has been mapped up. This could suggest a possibility of an
occurrence of lead-zinc-barite ore vein mineralization, closely related
genetically to the fault occurrences, in the vicinities.

(2) Interpretation

" Since the north -southerly faults, which provide the direct demarcations of
Mazeras and Kambe Formations, and NNE-SSW - directional faults are well - developaed
in the Area, a potential of lead - zinc - barite vein ore mineralization in Mazeras
Formation has long been expected, however, barite vein ore floats were found by
the current reconnaissance work limitedly in a single location in:the Area. The
geochemical anomalous zones, overlappedly shown by barium- and sulphur - anomalous
valué‘s,' which could foster an expectation of an occurrence of bharite ore
mineralization, have been found by the current geochemical research work,
however, those are scatteredly observed in the Area and are considered to
provide an uncertain relation to the other type of mineralization of heavy
metallic elements, such as lead and zinc. Those could unhkely lead i0o a
concept that encourages a possible mineral potential for future considerations
in Ganze Area. '

2-2 dibana Area, Semi-Detailed and Detailed Works
2-2-1 Outline of works |

Semi-détailed ‘works of geological reconnaissance and geochemical
exploration were carried ‘out in the second - year programme, ‘1981, meanwhile,
Detailed works of diamond drill exploratlon in Jibana Mineralized Zone were
‘implemented in the third - year programme, 1992 in the Area.

Semi- detailed works consist of geological reconnaissance works of an 80.8
km extension and soil geochemistry by 260 specimens in an area of 100 sq. km.

- Detailed works consist of diamond drill operations of three holes,
totalling to a 450 metres extension, for a purpose to geologically scout up
mineral ‘occurrences in ‘deep underground of the gossanous materlals of Jibana
Mineralized Zone and geochemical lead - anomalous showing. '

2-2-2 Results of geological research
(1) General geology ' ,
- Geological map and geological cross-sections in Jibana Area are shown in
Figure 2-2-1. : D :
General geology in the Area majorly consists of the sediments of Triassic
to Cretaceous ages, which are stratigraphically divided into Mariakani
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Formation, Mazeras Formation, Kambe Formation and Mtomkuu Formation in ascending
order from west to eastward in the Area. These Formations are extendedly
dlstrlbuted north - southerly along the coast line in the Area. '

(1) Mariakani Formation (Mku) _ .
The Upper Member of Mariakani Formation is observed in the Area. The
Member is distributed in western part of the Area, extending north -
southerly with a width of 2 to 3 km: and having a contact to the
overlying Mazeras Formation by a possible fault. The Member majorly
consists of sandstone and siltstone beds. Sandstone shows pale gray
to gray, fine-. to coarse - grained with .a local development of cross-
lamina - dominated and micaceous facies, however, the former. is less
‘distinguished than that in the Mazeras Formation. Siltstone is
distributed in south- western end of the Area. The Member is
correlated to be of Triassic age.

(i) Mazeras Formation (Mzm, Mzu) , . .
The Middle and Upper Members of Mazeras Formation are observed in
the Area, being majorly comprised of the Middle Member, which is
locally overlain by the Upper Member in higher portions in-altitude
in the Area. The Formation is exfendedly_: observed in central part
of the Area, north-southerly, approximately 2.5 to 4 km wide, and
has a contact by an N-§ directional fault to the underlying
Marikani .Formation and the overlying Kambe Formation.

Middle Member (Mzm) of Mazeras Formation is mainly composed of

sandstone and siltstone beds. Sandstone shows pale:gray to gray,
coarse - grained and is dominated by cross lamina textures. It is
.frequently rich in quartz content with having mudstone pebbles
inclusions. It yields petrified woods in the upper most horizon of
the Member in the vicinity of Kinango Hill. Several beds of
siltstone are observed alo'ng" the National Road near Chasimba Hill
in northern part of the Area, being greenish gray to bluish gray,
very soft and brittle and several to severa_l tens metres thick.
Noné of the occurrences of siltstone beds is known in central to
southern parts ‘of the Area. Do o :

Upper Member (Mzu) of Mazeras Formatlon is locally distributed in

topographically high portions in the Area, i.e., in Kinango Hill,
Kia Hill and etc.. It shows a grayish white and coarse-grained
sandstone beds occurrence in Kinango Hill, '
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(i) Kambe Formation (X) ‘ o o

Kambe Formation is composed of marine limestone beds extended
north - southerly. It is wider in north - eastern part of the Area,
more I;han 4 km wide east-westerly than in- sou'th:ern part; less than
1 km wide. Limestone shows pale gray to gray, mainly being clastic
or having an oolitic texture in central to- northern parts of the
Area and occasionally yields coral fossils. Limestone in southern
part of the Area is mainly fine-grained and massive with a lack of
showing of oolitic texture.

(iv)  Mtomkuu Formation (Mtl, Mtm, Miu).
Mtomkuu Formation is distributed in eastern part of the Area,
extended NNE-SSW directionally, and is divided into Lower, Middie
and Upper Members in ascending order from west to eastward in the
‘Area. _ , R o
Lower Member (Mil) of Miomkuu Formation is -solely observed in a form

of  distribution of floats of weathered shale, pale brown, in the
Area to lead to an uncertainty whether having a similar occurrence
to that in Ganze Area of a pile of sandstone and shale alterna-
tions. : R . : _

Middle -Member {(Mtm): of Mtomkuu Formation in the Aresa iS'mainly

composed of pale greenish gray shale beds, partly intercalated by
very fine-grained sandstone beds. Shale beds of the Member are
.distinguishedly fissile, soft and brittle. '

Upper Member (Mtu) of Mtomkuu Formation is locally distributed in

south - eastern end of the Area. The Member is reportedly composed of
shale beds mainly, associated with:limestone beds intercalations,
after the existing geoiogical informations, however, the facies
specifications by the current works have not yet been established.

(2) Geological structure .

-The sediments in the Area are chiefly dlstrlbuted to show a general strike
of NW-SE to NNE-SSW, mainly gently dipping: 10 to 20 degrees toward east. Faults,
mainly north-southerly, which frequently provide geological direct contacts of
Mariakani‘, Mazeras and Kambe' Formations, are abundantly estimated in the Area. A
distinctive development of NNW - SSE - directional faults is represented by an
interpretation- of air photographs. .
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2-2-3 Results of geochemical exploration works
(1)  Specimens and indicator slements - _
- 260 soil specimens were collected in the Area. _
Eleven elemeﬁts, such aS"gbld-, silver, copper, 'lead, ‘zinc, barium,
manganese, iron, arsenic, mercury and sulphur were assayed for a major objective
of the exploration of lead-zinc-barite ore vein mineralizations.’

(2) Interpretsations of geochemical anomalies .

The localities of geochemical anomalies in Jibana Area are shown in Figure
2-2-2,

Geochemical anomalous zones of the six elements, such as copper lead,
zmc iron, barium and sulphur, were studied. _

Copper is estimated to be represented by an influence of concentrations of
metallic elements into shale beds of Mtomkuu Format’ic)ﬁ,*and lead, zinc and iron
are estimated to be.'shown' by an influence of concentrations of metallic elements
in soils of weathered limestone beds of Kambe Formation, however, those are
unlikely evaluated to be represented by an influence of - lead zinc - barite ore
veining mineralization occurrence. - : R ‘

Anomalous zones of barium and sulphur; which are: overlappedly shown, are
possibly inferred to be represented by an influence of lead - zinc-barite ore
mineralization occurrence; however, are unlikely evaluated to be positively
deserved for the target of future exploration programme, since the
concentrations of barium andéulphur show a separate behaviour from those of
lead and zinc and geological ground surface showings of significan_ce, such as
gossans or wall rock alterations, 'have not yet been specified in the zones of
barium - and sulphur-ahomal'ous ‘coverages.

Anomalous zones of lead, scatteredly obse_rvéd in the Middle Member (Mzm)
coverage of Mazeras Formation, are shown to cover the Jibana Mineralized Zone
and nearby Karr -dJurassic Fault, which are estimated to be related to the
mineralization, and thus are estimated to be represented by an influence of
lead - zinc - barite ore veining mineralization occurrences. |

2-2-4 Ore mineralization and resulis of diamond drill exploration -
(1) Outlines of mineral showing and ‘mineralized zone _
Jibana Area is situated in'the north of the Kinagoni lead mine, which is
currently in mining operations. The occurrences of lead- zinec - barite
mineralizations of the Kinagoni lead ore type are likely evaluated to be
~ expectedly promising in the Area, since the geological structure that controls
the occurrences of that type of mineralization is considered to be contmuously
extended into the Area.
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Occurrences. of gossans have been specified by the current geological
reconnaissance work in several locations in the west of Jibana Village.

( i') ' Jlbana Mmerahzed Zone .
Several occurrences of gossanous materxals have been known on
eastern slopes, underlain by -Middle Member (Mzm) of Mazeras
Formation, in the west of Jibana (Dzihana) Village. Limonite -
' hematite stained sandstone hmomtm concretions, and outcrops and
floats of those brecc1ated aggregates are observed in the gossanous
materials zones. Gossanous materials are discontinuously extended
NNE- SSW. directionally, about 100 m wide and about 2 km long, while,
an area-of the single spot of materials extent is. in the range less
than 80 m by 80 -m. The discontinuous extension of the above
gossanous materials is referred to as the “Jibana Mineralized Zone”

Overburden soils of .the Zone and limonite stained sandstone
specimens were coliected_ for chemical assay: by the. second-year work
of the current programme. Geochemical anomalous values of 84 to 142
ppm of lead were shown in the soil-speeimens, meanwhile, an
accumulation of- precious ‘and base metal elements was not shown in

the limonite stained sandstone specimens.
Jibana ‘Mineralized Zone, located 300 to 400 m westward apart
directly from the Karroo-Jurassic Fault, which provides a direct
demarcation of Kambe and Mazeras Formations, shows,s'oil'“geochemical
anomalous values, then, is likely evaluated to possibly provide a
potential field of lead_—zinc—bai'ite' ore veining mineralizations,
which are estimated to be genetically related closely to Karroo-
Jurassic Fault activities.
(ii) Others . o _

An occurrence of ferruginous concretions, which -are considered to be
formed 'by' a concentration of iron in soils of weathered limestone
beds, is observed in superficial soils of Kambe Formation in north -
eastern end of the Area.- A chemical value of the concretion, sample -
numbered A005, shows 27.3 percent of iron, 0.354 percent of
‘manganese, 0.122 percent of lead and 0.094 percent of zinc.
Concentration of manganese, lead and zmc is shown in accordance
with that of iron. The spot was ever pomted out to be a

. geochemlcal anomalous zone. of_31gn1t_‘10anee related to lead and zinc
mineralization. It is also considered by the current work that a

- concentration of lead and. zinc in the spot could be possibly caused
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by a concentration of heavy metal elements in' relation to a forming
of ferruginous concretions in weathered residual soils on limestone
beds coverage and could not dlrectly be caused by vein ore
minecralization. ' ‘

(2)  Results of diamond drill exploration

(i)

‘Outline _ _
' Locations of ‘Jibana drill operation sites and geolocal map of the

site environs ‘are shown in Figure 2-2-3, geological cross-sections
“with drill hole: logs are shown in Figure 2-2-4, and spemhcatxons
of drill operations are tabulated in “Table 2-2-1.

Three holes; '451.40 m deep in total, targeted on scouting up lead -
zine - barite Veining ore _mi_neraliZation occurrences, were operated.
“The major targets of respéctive holes are stated ‘aé'that Hole MJKM -
1 was for a scou't-u_p of deep un&erg_rdund extension of the
geochemical lead anomély of 142 'ppm, Hole MJKM -2 was for that of
gossanous materials extent, while, Hole' MJKM-3 was for that of deep
undérground extension of the géochemical lead anomaly of 82 ppm and
- of ‘gossanous materials extent. _

Three holes were westward - declinedly operated from eastern sides of
the Jibana Mineralized Zone to establish possible right-angled
intersections agdinst the targets, as the Zone has been estimated

- to ‘be extended NNE-SSW dlrectlonally and to be: steeply dlppmg

eas tward

Table 2-2-1 DDH in Jibana Area

Hole ‘Hole Site elevation Hole depth

Hole
number direction -depression above sea level - in metre
in metre
MJKM-1 Ni0° W S - 50 ° -144.50 ~150.40
MJKM-2 N68° W - - 50° 111.00 o 150.70
MJKM-3 N53° W : - 50° 127.00 150.30
(ii) Geology by drill hole

Weathered residual soils, Kambe and Mazeras Formations and fault

fracture zones were chiefly ‘encountered ‘by the three holes,

meanwhile, Kambe Formation was solely by Hole MJKM-2 and fault
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fracture zones were by Holes MJKM-~2 and -3.

Weathered residual soils by Holes MJKM-2 and -3 are chiefly
" comprised of sandy silt beds, associated with hematite - stained
_sandstone pebbles and limonitic concretions, to form a part of -

- gossanous materials extension. '

- Kambe Formation by the hole ch1efly consists of gray- limestone beds
with breccia structiure. P . : o
Mazeras Formation by the holvs chlefly consists of sandstone beds,
mterca_lated by siltstone and granule beds. Sandstone is fine- to
coarse- grained, calcareous, mostly bedded - structured and partly
massive. -Pyrite'disseminations and kaolinitization are widely
observed. Six to ten intercalations’of siltstone beds are greenish .
gray to dark gray, bedded - structured or massive and yield drill
cores 0.2 m and upto 7.1 m ;l_ong_.-P.yrite ‘disseminations are partially
observed. The fault fracture zone, observed in Hole MJKM -2, about 7
-m thick, estimated to be of:the: proper Karroco- Jurassic Fault
itself, which demarcates Kambe and Mazeras Formations, is comprlsed
of pyrite-disseminated fault clay, dark gray, and intensely
‘brecciated sandstone, light brown. Fault fracture zones by Hole
MJKM - 3: were encountered at the depths of 34.9 m -~ 39.0'm'and.55.7 m
-~ :57.6 m, chiefly comprised of fault clay, meanwhile, the section
39.0 m - 55.7 m in midway is chiefly comprised of weakly fractured
sandstone beds. The fault fracture zones are mostly oxidized
overall, however, pyrite-disseminations are observed in unoxidized
parts. ' '

(ii } ' Ore mineralization _
Ore mineralization, observed .in three holes, are stated below:
Hole MJKM -1: Pyrite-dissemination are widely observed in- Mazeras Formation
- Hole MJKM-2: .Pyrite-disseminations are ‘widely observed in fault fracture

zones and in Mazeras Formation. Pyrite fine veins
occurrences, 0.5 cm to 1 em wide, are locally observed in

sandstone beds of Mazeras Formation.
Hole MJKM-3: Pyrite dissemination are widely observed in Mazeras
. E Formation. '
{iv) Results of chemical assay of ore .
Two oOre specimens from ,Hole'MJKM“IJ in Jibana Area were studied.
" The specimen, numbered as KM3- A01, collected at the depth of 46:50 m
- 46.67 m of ‘Holo MJKM+3, comprised of pyrite-disseminated fault
clay, shows a chemiecal assay value of 0.121:perce'nt of zinc and 2.60
percent of barium. The above:result is Iikely evaluated ‘to show an
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occurrence of weak mineralization of zinc ore. and barite in the
fault fracture zone.

(3) Interpretation , : _

The underground extensions of gossanous materials and geochemical lead
anomalies on ground surface, which ‘have been targeted by diamond. drill works of
the curreni programme, are likely estimated to be geologically represented by
the ‘occurrences of pyrite disseminations in fault fracture zomnes and in
sandstone and siltstone beds of Mazeras Formation. Gossanous materials and
geochemical lead anomalies are inferred to have been formed in the processes of
residues and precipitations of ifonor heavy metallic elements decomposedly
formed by weatherings of such fracture zone clay and rocks, associated with
pyrite disseminations, then, those are evaluated to could produce
irresponsibilities of theush'owing of .underground -occurrence of lead- zinc- barite
ore veining mineralizations. ' B _ .

Occurrences_ of pyrite-disseminated rocks in Jibana Area are unlikely
estimated to be directly resposible to providing a showing of the occurrences of
lead - zinc- barite ore veining mineralizations. Since, however, pyrile-
disseminations are possibly inferred to have been formed by hydrothermal
" activities, which c¢ould have taken place nearby Karroo.—Jurassic Fault, that
could be related té oré mineralization,’ th'en; the Area is evaluated to could
still pose a considerable geological potential of mineral occurrences.
Implementations of steady further examinations to specify new ore showing in
the Area are considered to be required in future. .

It is to be noted that geological identifiable distinction of weathered
products between pyrite - disseminated materials and ore- mineralized maierials
would be significantly required in future works in the Area. Occurrences of
silicification, mineralized fine veins, type of geochemical anomalies should be,
therefore, carefully studied_'ih the future course of detailed geological and
geochemical research works prior to an establishment of diamond drill
programming. '

2-3 Ribe Area, Semi-Detailed and Detailed Works
2-3-1 Quitline of works _ _
Semi-detailed works of geological reconnaissance and geochemical
exploration were carried out in the second - year programme, 1991, meanwhile,
Detailed: works of diamond drill'eﬁplor‘a’tion were implemented. in the"thifd-year
- programme, 1992, in Ribe Ore Showing, newly found in 1991 and in Chiume Hill
Ore Showing, respecified nearby the Project Area in 1991.
Semi - detailed - works consist of geological reconnaissance worke. of a 29.6 km
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extension and soil geochemisiry by 82 specimens in an area of 32 sq. km.

Detailed works consist of diamond drill operations of three holes,
totalling to a 450 metres extension in Ribe Ore Showing and of’ one hole of a
150. 20 meters extension in Chiume- ‘Hill Ore Showmg, for a purpose (o
geologxcally scoutb -up mineral oceurrences in: deep underground of the above
respective Ore Showmgs P

2-3-2 Results of geological researach
(1) General geology o o
Geological map and geological cross-sections in Ribe Area are shown in
Figure 2-3-1. :
. General geology in Ribe Area majorly consists of the sediments of Triassic
to Juras‘sic ages, which are stratigraphically .divided into Mariakani Formation,
Mazeras Formation, Kambe Formation and Mtomkuu Formatlon in ascending order
from northwest to southeast in the Area.
The mgmfmant differences of general geology in Ribe Area from that in
Ganze and Jibana Areas are pointed out as shown below:
i) The general strike of major faults and sediments beddings are
turned to NE-SW directionally in Ribe Area, whereas north -
- southerly in Ganze and Jibana Areas in general.
“ii ) - Developments of faults are more significant in Ribe Area than
those in Ganze and Jibana Areas.
i)} - The general thickness of Kambe Formation are generally attenuated
and ‘are distributed dlscontmuously

(i) Mariakani Formation (Mkl Mkm, Mku)
Mariakani Formation in the Area is divided into such three Members,
. ag Lower (Mkl), Middle (Mkm) and Upper (Mku).
Lower Member {MKkl) of Mariakani I‘ormat_lon in the Area is limitedly

distributed in western end of the Area with providing a lack of
rock exposures to lead to: an unsuccessful elucidation of ‘the rock
facies by the current works, while, a distribution of sandstone
beds is' reported in the existing geological informations.

Middle Member (Mkm) of Mariakani Formation in the Area is
distributéd in northwestern part of the Area and is chiefly

composed of sandstone beds, pale gray and coarse- to fine-g_rained-._
Abundant’ muscovite ffﬁgmeﬁts:afe frequently observed in sandstone.
Upper. Member (MRU) of Mariakani Formation in the: Area is distributed
_in -southern part of the Area and is chiefly Composed'of fine -

grained sandstone beds. Lamina texture is well-developed in
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sandstone and is white - micaceous.
(i1 )  Mazeras Formation (Mzm} - :

The Middle Member of Mazeras Formation is observed in central part
of the Area, 'e}:tending NE-SW- directionally and having a width of 1
to 2 km. The Member is composed solely of sandstone beds and has a
lack of shale beds. Granularity'of the sandstone. bedé_"var-ies fine
to coarse with a local development of lamina £extu_res._ Sandstone
beds are subjected to intense 'hydrofhermal alterations, such as
1im0nit:izat'io_n, silicification and argillization. The Member is

- underlain-. by Mariakani Formation in forms of unconformity and
frequent faulting.

. (ii) Kambe Formation (K) .
Kambe Formation in Ribe Area is composed of marine hmestone beds
and -is limitedly distributed discontinuously by fault-caused
dislocations. Limestone shows gray-to dark gray; massive and -
compact and locally car_ries oolitic textures in fine-grained
portions. ‘
(iv) Mtomkuu Formation (Mtl)

‘The Lower Member of Mtomkuu Formation is dlstrlbuted in Ribe Area.
The Member is chiefly composed of shale beds, yellowish gray by a
'wideSpread weathering, with a distinguished development of lamina
textures to provide a distinct fissility. Ammonite fossils were
discovered by the current field works ﬁlong ‘the bank of Tsalu
River, some 1 km westward from Ganzoni Village, to lead to a
geological correlation of the Member to being of ‘Jurassic age.

{(2) Geological structure: .

It is to be noticeable that the sediments in Ribe Area are remarkably
dislocated by a development of faull activities of large scale, which causes a
considerable diversification and a disturbance of bedding structure of sediments
on ground surface from the normal behaviours of striking NE-SW directional and
dipping toward SE. Faults of NE-SW direction are widely developed in Ribe Area
to provide a- geological structural control against the sediments to turn the
 sediments structures to be subject to the fault behaviours. A block of sandstone
beds of the Middle Member of Mazeras Formation, which is placed between faults
of NE-SW direction:, is. Su_bjected to mineralized alterations in several locations
to lead to: a possible geoclogical consideration that the dev'elopmént of
faulting, particularly with NE-SW direction, __c'c_iuldpr_ovide one of possible
prerequisite geological conditions to form a signi'ficant mineralization in the
area. ... -

~ 60 —



O

+H
CHETACECUS

JURASSIC

TRIASSIC

-

{m}

fm}
L —
500 500 i
oty
S5km
T Q ) P
5
—500 =500

Figure 2-3--1 Geologicat Map of the Ribe Area

LEGEND

Breccia, shear zone

Shales,subordinale limeslones,l

. - MTOMICUU
hiddle Member FOhﬂdi\MTION Shales,subordinate limestones,|
. . _ (M1 '

: Shales/silstones/sandstones/limestones
Lower Member Sandstone,s; limeslones,) : :
.--'- KAMBE Umestanes fcoml—rich,c; oolilic/pisolitic, o)
T 11 FORMATION subordinate shales/sillslones/sandstanes

~ Upper Member . . Sandstones/arkoses
MAZEtAS Sandslones/arkoses - -
Middle Member ~F ‘m’:’;““")f" o (Shtes/silstones/sandstones Si)
: 3
O
Lawer Member % Sandsiones/arkoses
<
Sangstones
Upper Member § (Shales/sillslones/sandslones,SY
MARIAKANL | 2
Middle Member FORMATION Sandstones
{Mk)
Lower Member J Sandstones
.Geeiogical boundary, known /‘EJ' Bedding, dip Indicated
Gaological Lounoary, approximate -5 Bedding, dip (< 15°)Indicated
{including photo-interprelation) {air-photo interpretation)
Gedlogical boundary, infened -+ Bedding, flat-lying
Phato-Jineament @Fe Mineral occurmence
Fault, downlhrow indicated §<~ Mina, working
Fault inferred, downlhow Indicated N Une of seclion

—61 —






2-3-3 Results of geochemical exploration works
(1) -Specimens and indicator elements

82 soil specimens: were collected in' the"Area.

Eleven elements, such as gold, silver, copper, lead, zinc, barium,
manganese, iron, ersenic, mercury and sulphur were assayed for a major objective
of the exploration of lead - zinc - barite ore vein mineralizations.

(2) Interpretations of geochemical anomalies
. . The localltles of geochemical anomalies in Ribe Area are shown in Figure
2-3-9.

Geochemlcal ‘anomalous zones of the three elements, such as silver, copper
and lead were studied. '

Copper anomalies are estlmated to be represented by an influence of the.
occurrence of shale beds of Mtomkuu Formatlon, in which heavy metal elements
are hlghly contamed meanwhile, silver and lead. anomalies, which cover the
oecurrencee of ever known Changombe North and Changombe South Mineral
Showings, are By that of ore mineralization oc_eurlence_s.

New specification of mineralization occurrence, other than the ever-known
ones, was not achieved by the current geochemical exploration of the Semi-
detailed. work pfogramme. ‘That is presumably due to that the current works were
carried out with on relatively long spacings, and collections of soil specimens
" nearby the Ribe Mineralized Zone were operated with some locational deviations
from the major part of the Zone. '

(3) Interpretations of geochemical anomalies . _ _

Eleven elements, such as gold, silver, copper, lead, zinc, barium,
manganese, iron; arsenlc, mercury and sulphur have been used as the indicators
and pathfinders for the soil geochemisfry of lead-zinc-barite ore vein
mineralization 'in_ northern three Areas, such as Ganze, Jibana and Ribe, "by the
current works. Followings are the summaries on the general geochemical
- applicabilities of the above indicators and pathfinders in the Areas. |

- Gold : Considered to be lesser affected by ore mineralizatioh.

Silver B Con31dered to be affected by ore mlnerahzatlon Apphcablllty
" should be more reliable by an 1mprovement of the detectmn
limit value of the existing 0.2 ppm. '

Copper : Considered to be lesser affected by ore mineralization.

Affected by occurrence of shale beds in Mtomkuu Formation with
high contents of heavy metallic elements.
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Lead : | Considered to bo affected by ore mineralization, and- weathered
soils of limestone beds in some occasion. Considered ‘to be
effective in the field with a lack of occurrence of limestone.

Zinc ¢ Considered to be affected by occurrence of limestone bed:in
. some occasion. An influence by ore mineralization is obscure.

Barium ' Considered ‘that an influence by ore mineralization is obscure.

Manganese - : Considered to be lesser affected by ore fhineralizétion,
however, affected by occurrence of weathered soils of
limestone beds in some occasion. '

Iron : Consid'ered to be lesser 'afféc‘téd by ore mineralization,
‘however, affected by occurrence of weathered soils of
limestone beds in sGme occasion. ' o

Arsenic ' :  Considered to be lesser affected by ore mineralization.
Mercury 1 Considered to be lesser affected by ore mineralization.
Sulphur : Considered that an influence by ore rmineralization is obscure.

it is, consequently, concluded that silver and lead are considéred to be
efféectively applicable for the selection’ of geochemical indicators and
pathfinders in the Areas, inversely, zinc, barium and sulphur are inactive.’

2-3-4 Ore mineralization and results of diamond drill’ exploratmn
(1) Outline of ‘mineral showing and mineralized zone '

The localities of mineral showing and minealized zone in Ribe Area are
shown in Figure 2 3-3.

The occurrences of Changombe Ore Showmgs and Chiume Hill Mineralized Zone
have been reported in existing informations and Ribe Mmerahzed Zone was newly
discovered by the. current field work. Ribe Area and environs: are evaluated to be
one of the areas with abundant occurrences of mineral showing and mineralized

zone.
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(i)

(ii)

Changombe Ore Showings
Changombe Ore Showings are located in .south- western part of the . '
Area, while, Changombe North and Changombe South are ever known.
Exploratmn works of varied type, i.e., geochemical exploratlon
works (in 1967 and 1977 <1980), diamond drill works (in' 1968 - 1970)
and geoscientific documentations on geology and ore miaeraliaation
(in 1969-1970) were ever implemented for the above ore showings.
-Inferred ore reserves of 430,000 long tons with ore grades of 3.1
percent of zinc and 0.84 percent of lead, were estimated by the
previous diamond drill operations, the above, by 20 holes totalhng
2,235 metres (Rainey, T.P., 1971).

Based on the results by the above and the current works, the type of
ngline.ralizatio'n' of Changombe Ore Showings are considered to be of
vein ‘ore mineralization of quartz veins and neiworks, associated
With galena and sphalerite 'majbrly and a small quantity of pyrite
and sparse ehalcopyr_ite,‘ and with quartz, calcite and barite as
gangue minerals (Rainey,' T.P., 1970). Wall rock of the minerali-
zation is of coarse- gramed sandstone beds of Mazeras Formation,
partly mtensely brecmated and altered by silicification and
argillization. :

Three samples of sﬂmlfled limonite - stalned sandstone assomated
with quartz fine veins fr om the Changombe North by the current works

chemically show that less than 0.07 gramme of gold per ton, 2 to 80
grammes of silver per ton, 0. 08 percent copper in maximum, (.01 to
0.05 percent lead and 0.02 to 0. 07 percent zine.

Chiume Hill Mineralized Zone
Chiume Hill (Kalume Hill), Mmerahzed Zone is situated at about
.midway between Kinagoni. Hill and Rlbe Village. ‘Water supply
facilities to Mombasa are mstalled on the crest of the Iill.
Chiume Hill Mmerahyed Zone occuples the southern termmal of the
mineralized zone, which extends from the Kinagoni mine dlstrlct to

. Kaya Kambe and further south - westward. Extensive soil - geochemlcal

research works, to cover an area from Jibana environs:to Ribe
environs, have ever been strenuously implemented in 1964 - 1967 by the
Mines and Geological Department of Kenya to show geochemical lead
anoralies in the area from the Kmagom mine district to Kaya Kambe
and furthermore The' zone is also situated at the southern terminal
'of the geochemlcal lead anomaly of more than 50 ppm lead. The

" geochemical anomalies are locatedly shown along an inferred fault
 of NNE-SSW extension and have been evaluated to represent an
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geological_ genetical influence to an occurrence ‘of lead - zinc - barite
ore.veining mineralizations along the fault.:

Consecutive diamond drill Works to follow -up the above soil-
geochemistry have been operated to reveal the occurrences of lead -
zinc ore mineralization upto. Kay'a' Kambe, howevei‘, the operation
coverage d1d not reach to Chiume Hill.

A fault runs in the eastern slope of Chiume ‘Hill to prov1de such a
geological setting that limestone ‘beds of Kambe Formation occur in

eastern side ‘of the fault, while, sandstorie beds of Middle Member of

Mazeras Formation ocecur in western side of that. dutcrops and

- floats of gossanbus materials silicified, hematite - stained and

very hard, are ‘observed near by the Hill crest in western side of
the above fault. Gossanous materials are extended m an area of
about 100 m long north - southerly and about 30 m wide east- westerly,
relatlvely limited.

Ribe Mineral 'Showmg _

Ribe Mineral Showing, newly discovered by the current second - year
‘works, is situated on the hill crest, 0.5 km easterly from Ribe
Village. The Showing has an extension of about 400°'m long and 50 m
to 80. m wide, NNW -SSE directionally.” The showing is very closely
situated to NE-SW - trending faults, which are considered to be
closely related to the ore mineraliéation, as shown in Figure 2-3-3.
Wall rock of the Showing is of ‘sandstone beds of the Middle Member
of Mazeras Formation. Wall rock ‘is subjected to silicification and
argillization to show a _whité appearance and is iron- oxide - stained.
It is also partly brecciated intensely. General facies appearance
of the Sh'owing‘is_ noticeably similar to that of the Changombe

- North. Sericite and kaolinite were identified in altered rocks by

X -ray powder diffraction. General occurrence of ore minerals in the
Showing on ground surface is invisible by unaided eye after most-
possible leaching by weathering. Chemical assay values of altered
rock specimens of Ribe Mineral Showing are shown in Table 2-3-1. A
small amount of plumbogummite, a secondary mineral, frequently

-observed in lead ore bodies, has been identified in altered rock by

X - ray powder diffraction to likely show an associated occurrence of
lead ore mineralization. Remarkable concentrations of ore minerals
of economic significance are not discernible in the Showing.

—69



Table 2-3-1 Results of Chemical Analysis - - .
' of Altered Rocks in Ribe Mineral Showing
Gold | Silver.| Copper. [  Lead .| Zinc . | Sulphur
g/T g/T % % % %
B043 | < 0.07 | <2 10.002 .| 0.006 0.004 . | '0.229
BO46 | < 0.07 | <2 | <0.001| 0,002 0.001 | 0.050
BO48 | < 0.07 2 <. 0.001| 0.002 < 0.001| 0.028
B049 | < 0.07 <2 < 0.001 |- 0.002 < 0.001{ 0.030
BO5O | < 0.07 |. <2 | <0.000{ 0.001 | < 0.001] 0.038
G006 | < 0.07 10 - | < 0.001| 0.001 0.003_.| 0.033
g/T : gramme per ton
9%. : percent
(iv) Others.

. An occurrence of ferruginous concretions, which are considered fo

~have been formed by a concentration of iron in soils of weathered

- limestone .beds, is observed in superficial soils of Kambe Formation

. in eastern end of the Area. A chemical value of a concretion,

sample -numbered AQ005, shows 27.3 percent of iron, 0.354 percent of
manganese, 0.122 percent of lead and 0.094 percent of zinc.

.Concentration 'of manganese, lead and zinc is shown in accordance

with that of iron. The spot was ever pointed out to be a chemical
anomalous zone of significance related to lead and zinc ores. It is
also considered by the current work that a concentration of lead and
zinc in the spot is possibly caused by a concentration of heavy
metal elements: in relation to a forming of ferruginous concretions

" in weathered residual soils of limestone beds coverage and could not

be by vein ore mineralization dlrectly

- A silicified rocks .zone, about 300 . m long and 'abouf 70 m wide,

located on 4 ridge about 500 m.west from Ribe Mineralized Zone,
NNW -SSE directional, has been specified by the third -year work of

- the.current programme in a progrocess of geological reconnaissace

in the vicity of Ribe Mineralized Zone. Silicified rocks zone show

a-similar extension and scale to Ribe Mineralized Zone. Occurrences
of ore minerals of significance have not yet been discernible by
unaided eye.
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(2) Results of diamond drill expioratlon
Four dlamond drill holes, 602.90 m deep in total, were operated in Rlbe
Area, meanwhlle one hole, 152:20 m deep, was in Chlume Hill Mmerahzed Zone
and three holes, 450,70 m deep in total, were in Ribe Mmerah?ed Zone.
(i) Results of diamond drill exploration in Chiume Hill Mineralized Zone
'a) Outline |
Locatmn of Chiume Hill Mmerahzed Zone drlll operatmn sﬂ;e
geologmal ‘map of the site env1rons ‘and geologlcal cross - section
with drill hole log are shown in Figure 2-3-4, specifications of -
| ' - drill operation are tabulated in Table 2-3-2.
: The drill hole was westward - declmedly operated from eastern
hlllfoot to establish a possible right-angled intersection against
the target, deep underground, of hematlte stained sandstone beds on
the crest of Chiume Hill.

Table 2-3-2 DDH in Chiume Hill Mineralized Zone

Hole . Hole Hole Site elevation Hole depth
é number “direction depression above sea level in metre
in metre .
MJKM -4 NB2° W - 50° 140.5 152.20

b) Geology by drill hole _
‘The occurrence of Karroo-Juras'sic 'Feult was encountered at the
depth of 65.4 m from ground eurface meanwhile, hmestone beds of
Kambe Formation are observed in upper section from the 65.4- m-depth,

alternations of sandstone (dommant) and siltstone beds of Mazeras
Formation are in lower section from the 65.4-m-depth., Fault fracture
_.zones are developedly observed 'in both of Kambe and Mazeras
Formations, meanwhile, those are at the 39.15 m - 48.80 m depth in
Kambe Formation and at the 65.40 m = 79.20 m depth in Mazeras
Formation. _
The dip angle df"Ka_rroo -Jurassic Fault is estimated, in colla-
tion with sﬁrfaée'geoldgy, to be about 87 .degrees eastward steeply.
Limestone beds of Kambe Formation are pale gray, massive and/or
breccia - structured and are with variable facies to be associated
with sand grains or fossil fragments, to be oolitic or pisolitic and
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¢)

(ii)

- a)

ete., with every some several - metre - thickness,

: Mdzera’s ‘Formation is comprised of altemations of fine - grained
sandstone beds, bedded - structured ‘and pale gray, and siltstone beds,
bedded - structured and dark gray. Some of the sedements with Fraser
bedding are intercalated.

Ore mmerahzatmn

The: deep underground mineralized - extensmn of the hematitized
sandstone on' the: Chlume Hill crest is unlikely estimated to have
been intersected by the hole. The. hole- progress is estimated to have

. made a sufficient intersection right below down the Zone, since the

hole has been operatéd from 'the eastern site of the Zone, which is
estimated to be dipping eastward st‘eely‘.' It is likely evaluated that .
‘the targeted. deep undergrb'und extension of Chiume Hill Mineralized
Zone could be possibly limitedly protracted as shown on ground
.surface in a form of: discontinuous extension of outcrops and floats
of ore showing. _ _ _ .

No ore speéimens were collected from the drill cores of the
Hole. '
Results of diamond drill exploration in Ribe Mmerahzed Zone
:Outline o :
Three diamond drill ho_les-,-450370 m deep in total, were
.operated for an objéctive to scout ‘up deep underground mineral
occurrences of Ribe Mineralized Zone, ‘which forms a ridge nearby
sites. Drill holes were operated . west - declinedly from eastern
hillfoot to establish rlght angled intersections to the targets

Spec1f1cat10ns of drill operation are tabulated in Table 2-3-3.

Tabie 2*3-3 DDH in Ribe Mineralized Zone

Hole ' ‘Hole . . Site elevation Hole depth

‘Hole
. number direction . depression above sea level in metre
' in metre
MJEM -5 ST5eW - 50° 157.5 o 150.50 .
MJIJEM-6 Sih° W - bh0° : 138.0 ' 150.10
MJKM -7 S75° W - 50° 114.5 150.10
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b) Geology by drill hole - L
Locations of .drill operation- sites m Rlbe Mmerahzed Zone and
geological map of the site environs are shown in Figure 2-3-5,
- while, geological cross-sections with drill hole logs are in Figure
2-3-6. : ‘ ,
General geology by the current drill holes is chlefly comprlsed

of talus-sediments; Mazeras Formation and fault: fracture zones.

Talus sediments are. chiefly comprised of c-lay, silt and sand,
associated with pebbles -boulders of limonite - stained and altered
“sandstone. Hole MJKM -5 shows the thickest occurrence of the talus

. sediments, about 256 m to 26 m thick. Lo .

Mazeras Fdr’mation.chiefly consists of sandstone beds, inter-
calated by siltstone beds. The general facies of.the Formation in
Hole MJKM-5 is largely different from that in Holes MJKM-6 and -7.
‘The facies of the Formation shown by Hole MJKM -5 is considered to
be of the typical one to show that sandstone beds are variable to
be fine- to coarse-grained, bed'déd—structured or massive,
meanwhile, siltstone beds are also variable to be bedded - structured
or massive and gray to dark gray. Occurrences of Fraser bedding,
consists of fine alternations of silt laminas and fine- grained
sandstone laminas, are also observed. Mazeras Formation, observed
in Holes, MJKM-6 and -7, is estimated to show a transitional -
facies, which is generally observed nearby the boun.da'ry of Mazeras
and Kambe Formations. The facies shows to be comprised of silty
sandstone ‘beds, extremely: poor.- sorted, associated with pebbles, and
sandy siltstone beds, bedded - siructured mostly, massive and dark -
coloured. Mazeras Forma{;ion in hole MJKM-7, which is limitedly
altered, chiefly éonsists_ of sandstone and siltstone beds, which
yield marine - like fossils and are generally calcareous.

Silicification, pyrite disseminafion and kaolinitization are

observed in Mazeras Formation. Silicification is well - developed in -
the section of 53.2 m - 85.1 m depth in Hole MJKM -5. Silicification
and pyrite dissemination are wideély observed in Hole MJKM -6,
Discontinuous pyrite disseminations are widely observed in Mazeras
Formation of Hole MJKM -7, meanwhile, silicification with fine
pyrite #einings is observed in about 5-m-section at the hole
bottom. ' S ‘
Fault fracture zones are observed in Holes MJKM-5 and. -6. The
zone in Fole MJKM -5 is comprised of black clay, about 5 m thick,
associated with sandstone breccias and with abundant pyrite
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c)

disseminations. The. fault fracture zone in Hole MJKM-7 at the depth
of 15,4 m - 46.4 m is inferred to coincide with the occurrence of
Karroo- Jurassic Fault, which demarcatés the boundary of Kambe and
Mazeras Formations. The zone is estimated to be more than 25 m wide,
~whete cores of limestone, sandstone and siltstone blocks, cemented
by fault clay, 1'mto 3 m thick, are obscrved. Pyrite disseminations
aré observed in unoxidized fault clay. The fault fracture zone in
Hole MJKM-7 at the depth of 70.9 m - 84.0.m, comprised of fault

“-clay with sandstone and limestone blocks, are observed in Mazeras

Formation. The zone is widely pyrite-disseminated and partly

_silicified.

Ore mineralization
Hole MJKM:5"
Several occurrences of fine vems of barite less than b mm

long, are observed in open: cracks in silicified rock. Fine veins, 1

. mm to 5 mm wide, of pyrite-quartz and pyrite- _ca_lc1te are also

observed in silicified rock and sandstone, directly below the
fault. Additional minerals of significance have not yet beean
discernible by unaided eye. .

Wall rock alterations of silicification, pyrite dissemination
and kaolinitization are observed in upper -ection- from the fault.

Geological: collation of ‘the drill core logs to surface geology
is shown in Figure 2-3-6. Silicification is widely observed:on
ground surface, while, is likely limitedly shown inversely in |
underground to produce a funnel-like configurational occurrence.
Hole MJKM-6 )

. -Abundant disseminations of barite, less than 5 mm long, are

observed in open cracks in silicified rock with a similarity to
Hole MJKM-5. Barite disseminations are observed in'fine veins, 1 mm
to 3 mm wide, associated with pyrite and  kaolin mineral. Additional

“ minerals: of significance have not yet been discernible by unaided

eye.
" Wall rock alterations of silicification, pyrite dissemination
and  kaolinitization-are observed, meanwhile, kaolinitization is
dofﬁinant in upper section from the 42.0- m - depth, silicification and
pyrlte dissemination are in lower part from that.
Hole MJKM-7 C .
A single occurrence of barite dlssemlnatlon less than 3 mm

long, and pyrite - kaolin: mineral ‘occurrences in cavities in
gilicified sandstone breccias at the depth of 50.30 m-- 50.50 m are
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d)

-observed. Additional minerals of significance ‘have not yet been
‘discernible by-unaided:eye.

Wall rock alterations of sﬂlmflcatlon pyute dissemination
and kaolinitization are observed. Pyrite disseminations are
commonly . observed in fault 'fracturef zones. Silicification and
pyrite fine veinings to. be a sole noticeable alteration in the Hole

‘are observed in the section, 6.5 m thick, nearby the hole bottom.

Results of chemical assay of ore
31 ore specimens from Hole MIKM - -5, 43 from Hole MJKM-6 and 16
from Hole MJKM -7 were collected for chemical assay. Those ore

_specimens chiefly consist of silicified rock with' barite fine

veins, and pyrite-disseminated silicified rock and fault clay.

Chemical assay results are likely evaluated”tb'.be generally.
discoufaging_ to show abun_dant Weak showings of barite
mineralization in silicified rock, 0.1 to 0.6 percent barium, and a
weak showing of zinc ore mineralization in fault -clay in the
specimen KMS- A29, 0.3 percent zine.

(3) Intérprétation_ .
"The general geological structural characters in Ribe Area; as shown below,

have been clarified by the results of geological reconnaissance works in the

first- and second - year programmes to establish a conclusiori that the Ribe Area

could be likely evaluated to be encourgedly potential of an occurrence of vein

ore mineralizations. Thus, implementations of diamond drill operations have

been conducted in the Area by the third - year programme.

i)

i)

ii )

Faults, NE-SW directional, which are estimated to be closely
related to the forming of lead- zinc ore vein mineralizations, are
well—developed in the Area. - . .

Faults, NW -SE directional, which show an intersecting behaviour to
those, the above, are also well-developed around the: Area. Ribe
Area is considered to be situated ai the location, where both of
the above faults show a manner of frequent intersections to
possibly provide a favourable field of hyd’rothermal ore solution
movements. . : '

Statistical examinations of the strike/dip values of the sediment
beddings in the Area show a remarkable _ggolo_gical' 'd'isturbance,
i.e., some 64 percent of the values out of .the total shows being
dev1ated from the general, which is to be strlkmg NI -SW and
gently dipping toward SE. ‘
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iv) The district from. Ribe Area:to-the Kmagom mining region is
conmdered to be located under an unigque geologlcal situation,
- where ‘an .intersection of tectonic structures of N-8 direction,
~dominant in northern part of the Project Area, and of NE-SW
direction, dominant in southern part, is noticeably observed. .
v ) . Mineral and:mineral. showing. occurrences, ever-known and newly _
specified, are remarkably observed in the Area environs,

Chiume Hill Mineralized Zone. is evaluated by the results of the.c.ur_rent'
drill works that the Zone could unlikely provide a downward undergrdund
extension: of geo’logical-‘significance'as shown on ground surface in a form of
discontinu'dus.outcrops and floats of mineralized materials of small scale.
Implementations of consecutive future works in Chiume Hlll Mineralized Zone are
unlikely evaluated to be deserved to warrant.

Pyrite - disseminated silicified rock beds, which are estimated to represent
dounward extensions of silicified rock outcrops on ground surface, and abundant
fault fracture zones with intense pyrite dlsseminatlons have been encountered by
the drill holes of the current programme in Ribe Mineralized Zone. Occurrences
of barite fine veins, less than 5 mm wide, are observed by unaided eye in open
cracks in silicified rocks. Fault fracturing occurrences, such wall rock
alterations concernmg to ore. mme: alization:as silicification and pyrite
dlssemmatlons and barite fine veins occurrences, are evaluated that the Ribe
Mineralized Zone could likely pose a geological possibility to provide a flel_d
of lead - zinc-barite 'ore veining mineralizations, however, the current situations
are with a lack of economical significance of ore forming to be associated with

~ sphalerite, galena and etc.. Implementations of consecutive further works in

Ribe Mineralized Zone are unlikely evaluated to be deserved to warrant.
However, the Ribe Mineralized Zone environs are still evaluated to be one
of the potentially promising targets of future mineral exploration to be

required, since silicified zones, where scrutinized examinations of mineral

potentials have ever insufficiently made, are scatteredly known. In accordance
with the experiences of the current works, the occurrences of ore minerals of
economical significance are to be carefully studied in the progresses of
detailed geological and geochemical future works, which are to be implemented
prior f{o an. establishment of future drill _programmes, for an objective to

- necessarily exclude unpromlsmg ‘barren silicified zones from the future drill

exploration targets
Changombe North :and Changombe South Ore Showmgs are likely estlmated to be

excluded from a future .con51dera_t10n of mineral exploration programming, since

the exploration ‘works of diamond drill operations and etc. of .considerable scale
have ever been accomplished in the Showings.
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2-4 Mkangombe Area, Serm Detailed and Detaaled Works
2-4-1 OQOutline of works - : !

Semi-detailed works of geological reconnéissance and geochemical
exploration and etc. were carried out in the Second- year programme, 1991,
meanwhile, Detailed works of diamond drill explorat-ion were implemented in the
third-yéar- programme, 1992, in ‘Mkangombe North Ore Showing in Mkangombe Area.

Semi-detailed works consist of geologlcal reconnaissance works of a 147 km
 extension, soil geochemistry by 452 $pecimens. in an area of’ 196 sq. km and four

trenching prospects, extending 50 metres. long. :

Detailed works consist of diamond drill operations for a purpose of the
explorations in deep underground of Mkangombe North Ore Showing, which is of
quartz-base metallic ore veins, to be completed by two holes, totally extended
200 metres long. : i

2-4-2  Resulis of 'geblogical research
(1) * General geology - . _

Geological map and geological cross-sections in Mkangombe Area are shown in
Figure 2-4-1, _ o _ _

General geology in the ‘Area chiefly consists ‘of the sediments of Permian to
Triassic ages, which are stratigraphically’ divided into Maji- ya- Chumvi and
Mariakani Formations in ascendmg order from north - west toward south -east in the
Area. The sediments are:generally extended mostly north-east to south- west
directionally. Lamprophyre floats, possibly being in - situ, are observed in &
single location in the Area. ‘

(i)} Maji-ya-Chumvi Formatlon (MyCl, MyCm MyCu) _

- Maji-ya-ChumviFormation is- widely - observed to “cover a most
part of the Area and is subdivided into Lower Member (MyCI) Middle

- Member (MyCm) and Upper Meormber {(MyCu). '
Lower Member (MyCl) of Maji-ya-Chumvi Formation chiefly consists of

shale beds, correlated to be of Permian age and is extended along
the north- western end of the Area, showing a 1.5 to 3 km width.,
- Shale shows pale-gray to dark gray, bluish gray or greenish gray
and-etc., associated with a-development of flag:'gy- texture, which
causes .to show a thinly fissile feature along laminas. Shal¢ beds
are locally intercalated by very fine- gralned sandstone beds, 5-10
cm thick, and also locally show a sandy facies. - - : -
Middle Member (MyCm) of Maji-ya-Chumvi Formation chiefly’consists of

sandstone beds, which are frequently intercalated by shale beds,
with a width of some:'l to 4 km, and are correlated ‘to be of Triassic
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‘age, Sandsfohe:shOWS greenish - gray, mainly fine- to very-fine-
grained, with a-devé_lopm'e'nt of distinct lamina texture,
particularly with flaggy fiséility in micaceous portions. Massive,
compéct and limy fine - grained sandstone beds are also observed in
several locations. Shale shows yellowish gray, bluish gray or
greenish gray and etc., with a development of f'lagg'y texture. Shale
also shows a varied change of facles by intercalations of thin -
bedded: sﬂmeous, micaceous portlons and’ very - fine - grained
sandstone: beds. : : - - : =

- Upper Member' (MyCu) of \/Iajl ya Chumw Formatlon chlefly consists of
sandstone beds, intercalated by a small quantity of thin shale beds

and is é:orrelated to be of Triassic age. It is extended having a
width of some 3 to 7 km. Sandstone shows greenish gray in
unweathered portion, fine- to very-fine-grained, micaceous with a
well - development of lamina texture. Intercalated shale shows
yellowish gray in weathered portion, some several tens centimetres
to several metres thick,' and -'cérr-ies 8 well-developrﬁent of flag'gy
texture. '

(it} Mariakani Formation (‘V[kl Mkim)

“ -Mariakani Formation is 0bserved along the south-eastern end ‘of the
‘Area and is chiefly composed of sandstone beds. The Formation is
d1v1ded into Lower (Mkl) and Middle (Mkm) Members, which are
respectwely correlated to be of Triassic age.

Lower Member (Mkl) occuples a main part of Mariakani Formation and

chiefly consists of fine-grained sandstone beds, yellowish gray by

weathering on ground: surface,_ while, with a poor development of
- lamina and bedding textures. o

Middle Member (Mkm) is limitedly extended in: the vicinity of hilly

regions, about 2.5 km southeastward from Ndavaya Village. The Member

chiefly consists of massive and fine-grained sandstone beds,
yellowish. Sandstone beds in Middle Member are usually distinguished
hardly from those in Lower Mer_nb‘er.

(ii) - Intrusive rock.
Floats of lamprophyre which are presumed to be moved- very little
off from 'its in-situ occurrence site, are observed in a single
location in the Area.: Lamprophyric intrusion in the "Area is
. considered to be _simult'ane'ously‘ activated to that observed in
- Mrima-Jombo Area and/or Mukundi environs, where its activities had
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~ been widely. erupted. Lamprophyre in the Area shows dark gray, fine-

~grained and compact. Microscopic examination shows that phenocrysts
are of olivine and monoclinic pyroxene of less than. 2 millimetres
long and a groundmass is of monoclinic pyroxene and plagioclase,
estimated to be of camptonitic composition.

(2) Geologmal structure

General geological structure of the sedlments in the Area is dommated by
showing a strike of NNE-SSW to NE-SW, dipping 5 to 15 degrees toward SE. Faults
in the Area are represented by showing NNE-S5W. and NW -SE directional, however,
‘are limitedly developed to be less than 3 km long.

2-4-3 Results of geochemical exploration works
(1) Specimens and indicator elements
. 453 sml spemmens were collected . concurrently with the progresses of
geological route mapping in the Area. : :
' 'Eleven elements, such as gold, silver, copper, lead, zinc, barium,
manganese, iron, arsenic, mercury and sulphur were assayed for a major objective
of the exploration of pr.ecious and base metallic ore veins.

(2)' ‘Interpretations of geochemical anomalies

‘Areal representations of the geochemical anomalies of the respective
elements in Mkangombe Area are shown in Figure 2-4-2.

The geochemically anoinalc’ms values of the respective indicator and
pathfindef elements in Mkangombe Area are scatteredly observed overall to
unlikely represent geochemical anomalous zones of significance. -

Occurrences of the mineralized zoneés.of quariz ore veins have been
specified by the séco'nd-year works of the current programme in the Area. A
couple of anomalous value of copper. and zin¢, to likely be under a possible
geochemical -influence of ‘ore mmerahzatlon is observed nearby the occurrences
of the above quartz ore veins and quartz ore floats.

(3) Interpretation

The geochemical anomalous zones of significance in the Area, which are
'estima_ted to have been represented under a geochemical%infltlence ‘by a
significant ore mineralization, have not yet been pointed out by the current
‘works, Those. are =likely inferred to be significantly caused by limited
occurrences of wall rock alteratlons to likely show less applicability of soil-
-geochemistry in the Area. However further geochemical works, carried out on
reconnaissance routes of short-r-a_nged spacings: in detailed scale in _the
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