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PREFACE

I 1'esoonso to a request by the Malaysian Govérnment for Biloteral 'assis’tan'ée" the gov'em#_'
" ment of Japan agreed to undertake a jomt mmeral explorauon programme m Sarawak Malays1a
The joint exploration programme was proposed by the Geologxcal Survey of Malaysm the 1mple«'
mentmg agency of the Government of Malaysxa, as part of a Fourth Malayman Plan pl‘Q}BCt Sub~

sequeut to further discussions, the scope of work of the pro;ect to be known as the “Collabora- :
tive M_merdl hx_pi_oranon in Sarawak,lMalaySJa was agreed upon on Ju'le 16 1982 betwoen -
officials of .the Economic Pl_anning Unit of Malaysm an_d the 1mplem_entmg ageicies of the Japa— :
nese Government, the Japan Interriati_onal'Cooperation Agency and the Metal Mining Agency of
Japan. | | -

" The project is divided into three phases beginning in July 1982 and was completed in_Mar_ch
1985. Phase I was completed in March 1983, Phase IIin February 1984 and Phase IIT in March
1985. The resulis of o_ach_phase are _sunfimalized.'in an interi'm-report which had been submitted
to the Govérhmént of Malayéia' Except for the printing of all répo’rté which was done in Japan :
most of the work up to the stage of Teport preparation was undertaken in Sarawak jointly by the
Japanese aid team and the staff of the Geological Survey of ‘\dalaysm, Sarawak,

This final consolidated report records the overali results of the three year collabor.ativerehd-
eavour and should serve as a useful guide for further exploration and mining activities in. the Bau
area. _ _ _

Lastly, we wish to express our grateful thanks to the. various organizations particularly the
government departments in Kuching, Sarawak and the local people in the project arca for any

assistance rendered during the course of the pr o;ect

n /%a/‘

Keisuke Arita
President’
Japan International Cooperatlon Agency

VMasayu.ki Nishiie
" President
Metal Mining Agency of Japan

Thizdogt

D. Santokh Slngh
Director General '
Geological Survey of Malaysia
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NOTES =

The followiiig Malay and Dayak geographical words ars used in this report:

Batang .. - Main river
Pa_n-gké_la_n..-- i Jétty C
Bukit (BY) v Hill
, Ard;'1g' _. ' w.  Valley

Kampung (Kg) ...  Village

Plaman (Plm) ... New Village

* Sungai (S) .. River
Gunung (G) ... Mountain -

Ulu'(U) ... - Headwaters of river or surrounding country
Bes'ar'('B”)' _ . Large R

Kecil (K) © .z Sinall

Kanan ... Right

Kiri e Left
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_ ABSTRACT -

- The proje'ct “Collaboréti‘ie Minc'rall Explorétion in Séréivélk Malay'si‘r’":,-'urndcrta.kehrjointly
by al apanese a1d tcam and staff of ’rhe Geoioglcal Survey of ‘VIalaysm Sfrrawak covers the Bau .
area of 540 km? in West Sarawak Malaysra The objectwe of thc prmect is to assess the mineral
_ potcntlals of and to explore for rmnera] ore deposits in the area. '

A three phase strate“y was adopted to narrow: down’ contmuously target areas w1th good
potentials for further follow-up ‘exploration’ work in each succeeding’ phase Phase 1 work which
mcluded a. geochemlcal stream sediment and a geologlcal survey covermg thc whole Bau area of |
540 km? and a semi-detailed geological survcy covering 70 km? around the Bau town was com-
pleted in.March 1983, Based on this work,_.four smallerpriority' dreas with the total coverage of
' 68 km? were s'e}_e(':t.e_d for foi?l.o}-v:—.ul.) work in Pahse IL. PhasoI_I work involving detailed geoiogical,

geochc:micai soil, -_géo:chemical stream: sediment, ,Iithogcochemical 'r_md gedph:ysicaf surveys was

-comﬁletcd in Feb’ruary '1984' Asa furthér 'follow-up' to the ﬁndings of this phase, detaiied litho—

geochermcal geochemical, geo]oglcal and geophysical surveys, exploratmn drilling and trenchmg
| were Cdl‘l‘led out during Pahse I in six areas.totalling: 4.8 kmZ. Phase ITT work was completed in

_March 1985, _
| The results of each Pahse’s work may be sﬁmmari_zed as follows:

Phase I _ 7
(i) - The known ore .d'ep:osits may. be classified as the epithermal vein type genetically relat-
~ ed to. Miocene: mtruswe stocks and further grouped as Au= Sb ore deposrts in the Bau
" Limestone, Cu— -Pb— Zn ore deposrts in the Tertiary mtruswes and llmestone near the in-
trusives, and Hg ore deposlts in shale and sandstone of the Pedawan Formatlon..The
. emplacement of the ore deposits was Structurally and to some extent, lithologically con-
. trolled, The main important structureé include the major ENE Bau Anticline especially of -
the intersection with the NNF alignment of T ertlaw rntruswe stocks, the NE—SW (includ-
1ng NNB S5W) and NW-—-SE faulis, and subsrdrary jomts and fractures wrth similar trends
“in llmestones _ _ : _
(ii) The general dlstnbutlon of ‘known ore. dep031ts and’ mmeral occurrences shows good
_cor_relatron .w1th results .of the geochemical stream 'sediment survey 4: broad zones of
- metal enrichment may be delineated, a zon'e in the limcstohe area ar'oun'd*Bau town
where Au Sb, W and As enrichments occur,a zone along the NNE ahgnment of Tertiary
_mtruswes where Cu Pb and Zn, and minor Ag and Mo enrichments’ are found in close

N assoclatron, a zonc_ of Hg enrichment stretching from Gunung Tegora in a northeaster-

— Vil —



Iy . .d.ireCtiOn to Gunung Sta’at and a 'z"o'ﬁeoi‘ U'ehrichment within the Jagoi Granodtorite
19 anoma]ous areas may also be delmeated by combmmg the. anomalous values and the

-.,catchment areas of the anomalous stream sedlment S'tmples From the panned con-

o .,_'..-,centrate samp!es three main areas the J ambusan the Gunung Ropxh and the Gunung Apl_ ..

R ateas show elustermg,s of samples with gold grains: ) o

'(m) It is estnnated that there extsts not less than'1 nulhon tonnes of old mine tailings in the

Bau Mining Dlstnct w1th grades ramgmg from 1. 2 to 2 0 g/t Au The largest tallmg dump
qt the old Bau alrstnp was assessed to have a Teserve of about 261 000 tonnes with' an
_ _evemge grade of 2_.0_1 gft Au. '
Phaee i _

_ (1) Results of detalled mvestlgatlon of some of the old mme workmgs show that gold ‘oTe
vems in marble w1th cale szhcates and/or quartz’ as the pr1nc1pa1 finierals contain the }ugh— '
est gold grades The study also mdtcates good poss1b111t1es of finding further exten‘smns of
-~ the- gold ore veins. ‘in three of the. old mine- workmgs the Arong Bakit, Saburan and
Rumoh old mine woergs o '

(i) The hthogeoehemlcal survey of hmestone in the Jambusan—- Ta1 Pant area shows goad
overlappmg of ‘the “hngh anomahes of the anomaly surfaces for As, Sb, Hg and Mn in

~ three areas. Since one of these areas coincide with the drea in which most o!d mine work-

. ings for Au’ and Sbhare locéted the other two.areas the Seromah North and the Gunung
| Batu areas are :mdlcated to have good potentlals for Au'and Sb mmerahzatlons

o (m) Detalled geochemlcal soﬂ and geologlcal surveys in the Gunung Juala— Gunung Roplh
~Area conflrm the occurxence of Cu Mo mineralization p0351b1y of the porphyry copper
type in: thc southern part of the Gunung Ropih stock. _ ;

'(w) .;___Sgpeetral induced. pol_ar;zatlon survey in the Tai Ton area indicates that ai places the
Bldl ore deo_ﬁo'sit ‘confinues ét-depth. The survey also show that the method-in' suitable for

- det_ecting_,a.nd_ _estirﬁating_-the shape and oontinuit’y_' in depth of ore bodies si.mi‘Iaf to that

_ of ‘the Bidi ore deposit tvhich coﬁtains abundant Sulphide minérals such_"as:stibnite and

~ arsenopyrite, and arsenic. : ' |

(_vj The éetailed"geochemicol stream se'diment,. geologicei énd panned concentrate surveys,

. particularly the latter; in the Gunpilg-'Api;Sungai Putih iiictieate two _sina_ll areas of pos-

.;_seible—prim'afy gold mineralization-=. the .Stih'gaif'S'inyi and Sungai Matung areas. The

'emttce of the placer go.ld found in' these areas is eug'ge‘sted to bemost pthbiSi :qeartz veins

' .in-the Pedawan Formatlon fear its- contacts w1th mtruswe d;kes and ‘stocks and in fault

_ones in the format;on

— viii —



PhaseIH o . e | | |
(1) The results of the det*uled lxthogeoehemlca! survey m the Seromah North and Gunung_
' Batu areas mdrcate three anomalous zones of metal enrlehment S o

(n) Detaﬂed mappmg and rock samplmg m the Arong Bak.tt area show that the gold ore' '

. vem of the old workmg No. 2 extends along stnke for. a chstance of about '71 m with an - :

average thrckness of 4 3 m. The average grade of the ore is calculated to be 6.3 glt Au and

10.2 gt Ag. Assummg a down-dlp extensron of equal to and half the strrke length ote '_

. reserves avaliable are S 5 800 and 27 000 tonnes respectlvely Assummg a'cut off mineable

grade of 10 gft Au, the hlgh grade section of the vem with a Stl‘lkB length of 26. 4 mand -

_an-average thlckness of 5. l m may be calculated ‘to contain an average ore grade of 14.7

g/t Au and 21 4 g/t Ag. Based on 31mllar assumptlons of down -dip extensions, the cor-
Tesponding reserves are. 9 200 and 4,600 tonnes: '

(m) In the Sungal Sinyi area, the prcbable prrmary source of the placer gold cceurrmg in
_ stream sedrments has ‘been traced by panned concentrate and geochenncal s$oil surveys to
.an anomalous area in the upper reaches of Sunga1 Sinyi. :Similar work in addition to
-trenchtng in the Sungzu Matung area, mdlcates that the pnmary source of the placer gold

_ found in the area may be Ioeated m the upper. reaches of river. The:source however is
.mdlcatcd to be of ve*y small extent: _ _

(1v) Dr1llmg results in the Cunung Roplh area. rpove that subeconomleal dlssemmated Cu

nnnerahzatlon of the porphyry copper type ex1sts m ‘the southwestern part T wo of the.
' holes dnlled 1ntersected dlssemmated Cu mmerahzahon w1th an average grade of ‘about
0. 18 % Cu between a depth of 139 m and 190 m in one hole and 0. 23 %o Cu between a
_,depth of 50 m and ]14 m 1n the other hole By correlation of the results of the various-
work u_nder_tal_(enhm the_area 1n_clud1_ng geolog_tcal mapping, geoche_lmcal soil survey and IP
and magne_tic _surve_ys, it may be inferred t_hat areas with ‘moderate to high FE, accom-
panied by silicification and litile or negative magnetic contrast, ha_ve'potcntial for dis-
seminated Cu mineralization. Areas of low resistivity within a wld_er high resls_tivity zone
in the intrusive and shovving the above .chara_cteris't'ics in indicated to be the best areas.
Based on the resuits of the work undertaken- during the pioject period, the following
follow—up work are recommen_decl: ' _ o

(i}~ The no’rthwestern part of the Seromah North area should be followed up by very
detalled mapping and channel samplmg of the extens:ons of the thrck calcite veins found
in this area to explore for Au and Sb mmerahztlons '

{ii) The area underlaln by marble nnmedtately west and north of the Gunung Juala intru-



sive should be further followed up by very detailed mapping and tock smapling in order
to explore for gold ore veing similar to that of the Old Working No. 2 of the Gunung
Arong Bakit Area. _

(iii) The anomalous area for Au and As in the upper reaches of Sungai Sinyi should be fol-
lowed up initially, by detailed geochemical soil survey to _delihaate the extent of the
opéncnded anomaly. Trenching and exploration drilling should follow to confirm bed-

~ rock Au mineralization. -

(iv) Purther exploration drilling is recommended in the southemn and eastern parts of the

. Gunung deih area o examine the extent and grade of Cu mineralization.

(v) Geochemical anomalous area delineated during phase 1 of the project not followed-up
yet should be further explored. These areas include, the Bt. Pangga, G. Sirrenggok,
Serambu, Jagoi 3, Jagoi 5, Kg S. Maurng, G. Tra’an, G. Tegora, Kisam 1 and Kisam 2 areas.
The metals of interest in these areas include Au, Sb, W, Pb, Hg, Ba énd .

(vi) The Tai Ton area which is covered by alluvium should be further explored by geophysi-
cal method(s.) in order to study the geology and possible Au and Sb mineralizations
beneath the alluvium. _

(vii) The geophysical anomaly detected in depth over the Bidi ore deposit should be further
explored by the spectral or conventional IP method on the northern side in order to
determine the northern limit of the anomaly. This should be further followed up by drill-
ing,

(viii) Most of the known old workings and present mines for Au and Sb operated very near
surface deposits. The possibility of larger deposits with higher grades at depth cannot be
ruled out. Very detailed geological mépping and sampling to be followed by exploration
drilling are required at most of the old working and present mine sites to explore for pos-

sible Au and Sb mineralizations at depth.









CHAPTER 1. INTRODUCTION -

-1 Background and Objectwe of Pro;ect _ _

The Government of M'ﬂaysm in its effort to 1ev1ve mining activities in west Sarawak plan- -
ned a comprehenswe and systematrc mineral. expioratlon programme of the Bau and Lunclu~
sematan areas as part of its. Fourth Malaysm Plan (1981 — 1985) Tlus exploratlon programme
was proposed by the Geologrcqi Survey of Malaysia to be undertaken w1th forelgn bilateral aid.

The Government of ] apan, in response to the Malaysran Govemment s request for aid, des-
_ patched a prehmmary survey rmssron o’ d1scuss the details of the proposed expioratlon pro- '
gramme with Maiaysran Government ofﬁcxals mcludmg staff of the Geologlcal Survey of Malaysm -
An agreement was 1eached to commence the exploratron prcuect in the Bau Area in JuI?/ 1982 m.:
collabor‘rt;on with the Geologlcal Survey of Malaysia _ _ _

The mission also agleed to extend the programme subsequently to the Lundu-sematan area
if finance and time perm;t The scope of work of the prolect known as the “Col!aboratwe_
Mineral Exploration in Sarawak',-Malaysm_ was signed on June 16, 1982 between th_e _Japanese. .
mission and the Econo’:ﬁ_ie P]aﬁrring anit ‘of the Prime Minister’s Department of Malaysia, This
joint project is divided into 3 phases beginning in Juiy 1982 and to be completed by _Marph 1985. )
Though Jepanese aid became available only in July 1982, initial work by the Geological Survey |
of Malaysia, Sarawak, including acquisition of past information., desigo and plarming of the pro-=
ject,. upérading .of laboratory facilities and partial geochemical sampling fieldwork was alréady in

progress since 1981.

1-2 Project Area and Coverage _

The projeet area covers 540 km? and includes rhe Bau Mining _Distriet of approximately
260 km? located mainly in the vicinity of the Bau town (Flg ])

A three phase strategy was adopted to narrow ‘down continuously target -areas with good
potentials for further follow-up exploration work. Phase ] work which 1ncluded a_geoehemleal
stream sediment an'd,‘é-geologi.c'al'sorvey -covering-the whole Bau area of 5,'4'_0 k_m_-ﬁf, and 7 semi-
detailed 'geologica'i survey covering 70 km? around t‘he Bau town Was eomplered in'March 1 983
Based on the. results and recommendatlons of this work 4 smaller prronty aréas wrth a total
coverage of 68 kin? were selected for follow—up work in Phase II: Phase 11 work involving detalled |
geologlcal, geochemlcal s_orI* geochemreal stream sediment, lrthogeochemrcal and geophysmal-sur— _
- veys in these areas was.completed in _February 1984. As a fl'_lrt_hei‘ follow-up to the 'I;_rnd!ings of

Phase I1, detailed lithogeochemical, geochemical, geological and geophysice] SUrveys, exploration '



_drili'ing' and trenching were undertaken during Phase Il in six areas totalling 4.8 km?, The cover-

age of each phase is as shown in Figure 1-1.

1-3 Outhne of Work Done and: Results .
Varlous geologlcal geochemlcal and geophyszcal methods and exploratlon dnlhng were em-

ployed to achieve the ob]ectwe in each area during each phase. (Table I- 1)

-._T_ab.le.__ ':I.”-_l f()_l_!.tline. of_ F:eid W'o.rk, ;P__hase'. I-,"'-H Cand I

o Phase |

Prase

* Phase 111

Fleld Work
Gevlagical Sul\'ey .

July 29~ Oct. 20, 1982

July 29 A Gt 20, 1982

May 11 n May 19, 1983
June 6~ Aug. 10, 1983

June 5~ Nov. 4, 1984
Tune 10 v Avg. 4

| Avea Suiveyed 40k, 66 it 38 %

Length uf Route Tr:n’eis.ed 620 ki . 2546 km 69.7 km

Geuchemlcn! Survey July 29 v Oct. 20, 1982 May 20~ Aug, 6, 1983 June 17 Aug. 4

A:ea Sumyed 5§40 km? 66 km? 3.6 km?
VStream Sedlment Samples C‘ullecied 653 85 -
Panried Cc‘mctnlm le Samples Collected ase om . '.296
Solt Samples Coflected - “tote 897.
Rock Samples Coltected _ 493 an

Geophysical Survey
L. B. Method .
'Tnlal'l.zilglh Surveyed
Specior 1. P. Method
Total Length Surveyed

‘Aug. 20~ Oct. 15, 1983

June 10 ~ July 24, 1984
9.9 km

Drilling Explofation -
Nurmber of Tlokes -

Total Depth Dritled

Juiy 27 *v Nov. 3, 1984
4
693

ata Processing, nterpielation and
Repaort Preparation in Malaysla |

“Oct. 21, 982 v Feb. 16, 1983

Oct. 3 v Jan. 21, 1984

Aug 5 v Dec. 28, 1984

Printing of Repoit in Japan

* Feb. 17 ™ Mar, 10, 1983

Jan. 22 v Feb. 10, 1984

Dec. 29, 1984 ~ Mar. 5, (985

An outline of the Work done during each phase and the results are described below:

1-3—1 . Phase I

The main objective of this phase is to obtain a better understanding of the stratigraphy, geo-

logical structure, igncous activities, geochernical characteristics and théir mutual relationships in

the pl:dject. area, and the geological setting of known ore deposits. To achieve this,re‘connais’san‘c’:e

and 'sem'i-detailed geological surveys, reconnaissance geochemical stream-sediment and pannéd

: concentrate sampllng, photogeolog[cal work- dnd 1nvest1gat10n of some old mine workings were

undcrtaken

The reconnaissance “geological survey coverect an area of 470  km?, and thc"reéults weie

. presez_lted asa 1: 50,000 geologzcal map.. The semi- detaﬂed geologlcal survey was conducted i in
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" a selected arca-of 70 km? where numerous old mine workings are concentrated and the results
described on a 1:: 10,000 geological map, Detailed .iiwestig_ations of"some"of the ktiow’n'ore
deposits were also underﬁken and the results compiled in detailed maps 1 : 1 0.00 to1: 2,000in |
scaie A preliminary assessment of the tailing dumps mcludmg a detz«u]ed exammatlon of the 2
main dumps found i in the area was also carried out.

In conjunction with the geological survey -work, "recolmaissance geoeh'emical 'stream sedi-
~ ment and panned concentrate. samplmg were. undertaken over the prOJect area, 663 samp]es of
- stream-sediments collected were analysed for Au, Ag, Cu Pb; Zn, Fe, Mn, Sb, As, Mo W, Hg, Ba
cand U and 454 panned concenfrate samples collected counted for go}d, grams_ under the bmoeular

microscope. . _ |

. As.a further aid particularly in geological mapping, a brief pho'togeologica] interpretation of
‘the area-was also made using 1:-25,000 monoehromatlc aerial- photographs and a landsat 1magery

in order to dehneate major geologleal stmctures and- 11th010glca] boundaries. N

Results of the geological surveys show. that the. area is characterized by the large ENE Bau
Anticline and 4 sets of faults, E-W, NErSW (including NNE—-SSW), ENE-WSW and NW——SE..
Most of the known gold and antimony ore deposits occur along or close to the major NNE—SSW’
faults in limestone surrcunding stocks of acidic intrusive rock of: Tertiary ege. Indications of
possible Cu—Mo mioeralization were also found in an acidic intrusive stock. It is estimated that
there ex1sts not less than 1 million tonnes of old mine tailings in the Bau Mining Dlstnct with
grades varymg generally between 1.2 to 2. 0 gft Au. The tailing-dump at the old Bau Airstrip was
assessed to have a reserve of about 261,000 tonnes with an average Au grade of 2.01 gft.

4 broad zones of metal enrichment may be delineeted by the geoehem_icai stream sediment
survey; a zone in the limest'one"area around Bau Town where Au, Sb, W aﬁd'As enrichiments
occur, a zonc along the NNE alignment of Tertiary intrusives particularly from-G. Juata to G.
Baran where Cu, Pb and Zn and'minor' Ag and Mo enrichments are found in .close assodatioﬁ,e
zone of Hg enrichment stretching from G._-Tegora ini a northeasterly direction to G. Staat and a
zone of U enrichment within theJagoi granodiorite. 19 anomalous areas may also be delineated
by combining anomalous values obtained and the catchment areas of the anomalous samples. The
panned concentrate samples show three main areas where samples with gold grains are clustercd,
‘the Jambusan area, the G. Ropih area and the G. Api area.

" Based on the results, four areas with a total coverage of 68 km? were selected for follow-up

work in Phase L
1-3-2 Phase I

Follow-up work consisting mainly of detailed geological, geochemical and geophysical:sur-
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veys. was conducted in the four. selected areas. Accurate topographic maps'of 1.:-5,000 and
1:10,(}00 scales '\irére---prepared over an area of 70.km? encompassing the threc target areas of
Jambusan—Tai Parit, G. Juala—G. Ropih and Tai Ton, before the -stzirt of the fiéld season. -~ : -
~An .ouﬂiﬁe of ‘the work done and- the resu_lt_so'btained'in each of the four areas are sum-
marized below: | : | |
- {1). Jambusan — Tai Parit Area (36 km?) - , _

For the ﬁurbbse of 'explor.i_ng for_."né,w gd_ld‘a_nd antiinény- ore deposits in limestone anid
' possible olre. e_xteﬁsio’ns of kn'Qw:l ore deposits, detailed_géological maiiping aﬁd a iifhoge’bciieﬁlical
éurvey'o‘f ‘the 'are_a and det'aii__e(_:l inyestigatioﬁs of some of the known ore depositswere Carried'o.u-t.

Results of the work -done on the old known ore d_éposits show that ore veins in marble
with calcsilicates an.d/or quartz as the’ principal gangue minerals contain the highest’_gold grades.
Calcite don_1iﬁanf \_.'e;.in's are,mbstly ‘barren or show ;.'ery low gold values, The study also indicates
good pbssibilitieé of finding furﬂier extensions of the ore vé_in's in three of fﬁe old mine working
.sites in.ve.stiga'ttéd, 'the Arong Bakit, Saburan andiRum'c.)h'.old mine workings, '

493. 'rock-c:hip' samples. analysed for Au; Ag, As, 'Sb,:Cu,. Pb, Zn, Mo, Fe, Mn and Hg
indicate three multi-element ‘anomalous’ areas particularty for Sb, As, H'g and Mn: Many old
mine workings for Au and Sb are located.within one of these areas which strongly suggest that
there - are good potentials for fincﬁng gold énd antimony mineralizations in the other two areas,
the Seromah-North and G. Batu areas.

(2). G.-Juala — G. Ropih Area (5 km.z_) : :

D_etaiied geochemical soil su_rvé,y on a grid ba_ttern of 25 m x 100 mand 25 m x 50 m
and -geologiq:al invéétigation_r were tindertaken as a fo]low-u'p to the anomalous stream sediment
values for Cu, Pb, Zn, Mo, W, Au and Ag defected 1n and around the acidic intrusive stocks of G.
Juala and G. Ropih.'- 1019 soil samples collected were an_aljtsed for Cu, Pb, Zn, Mo, Au and Ag.
The resuit’s confirm the occurrence of Cu—Mo mineralization in the G, 'Ro'pih_ stock, particularlj'
in - the southern part._Ceological observations further indicate mineralization of the porphyry
cbpper_ ty'pe althou_gh analysis of some floats shows hypogene Cu and Mo values to be lower than
the typigél porphyry- deposit.

(3) Tai Ton Area (2 km?) -~

A geophysical survey using the Spectral Vlndu'ced Polarization (SIP) method was carried
out-in this area over three known gold: and antimony. ore ve_iné to ascertain the applicability _of
the method in detecting gold-bearing, cﬁl‘cit_e-dominant veins in limestone. _

Results show that the metho& is suitable for detecting and .estimating the shape and _

'continuity in depth of ore-bodies similar to the Bidi ore deposit which contains abundant sul-
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phide minerals suc.h aé stibnite and arsenopyrite, and native'.ar'senic_. However, only very weak SIP
anomalies could be detected over veins such as the calcite vein of Tai Ton B deposit Which_aré _
-poorin sulphlde mmerals

(4 G. Api —S. Puteh Are'l {25 kmz) _

7 . Asa follow—up to the -anomalous valaes for Au an:Ag detected in stream sedlment and .
panned concentrate samples over this arca, detailed geochemical -stream—sedunent_ and panned
concentrate samplings were onrried oﬁt.;225_ 'st.ream sedimént 'samples collected were fanalysed for
Au, Ag, C;i, Pb, Zn, As, Sb, Mo, W and Hgand 212 panned conoént:ratfe sai_np]e’é Coﬁnted for gold
gr.ain.s. Geological mappiﬁg Waé also undért:ake.n'in-conjunction‘ with the sampling; '

Results show that*pann‘éd concentrate sampleé with high goId grain contents are most'ly
concentrated near the contacts between shale-sandstone and Tertiary intrusive dikes and in fault
" zones where quartz veinlets are observed: . '
‘Based on the results of the Phase It work, six small areas totalling 4.8 km? were séléc'ted_as'

the best potential areas for more detailed follow-uip work in Phase TIL.

1-3-3 Phase I _

In Phase IH more detalled follow-up work con315t1ng of geologmal geochemlcal and geo-
physmal su1veys trenching and exploratlon drllhng were carued out in the selected six areas.

Outline of this work and a summary of the results are descnbed below:

(1) . T.he Seromah North Area (1 0 km2 ) and the Gunung Batu Area (0.6 km?) -

_ Based on trend surface ana1y51s of the llthogeochemmal survey undertaken during
Phase 1, both areas show hlgh anomaly surface values for Sb, As, Hg and Mn. The same trend
was also _obt‘_i_med_for an area in which most known old mine workings for Au and Sb are located.
In order to investigate further the mnlti-element ‘anomalies’ over the two areas for possible Au
and Sb mineralizations, a detailed lithogeochemical and a detailed geological survey were under- .
taken. 166 rock-chip samples from the G. Batu area and 257 samples from the Seromah North
area were collected and a_nalyzed for Au, Ag, As Sb, Mn and Hg _

The results indicate that a mmor As— Sb Mn ennched zone trendmfT ? \IE exists in the
northwestern pdrt of the G. Batu area, Smce Au is known to be assomated w:th As, Sb and Mn, it
is mferred that the zone may have same potent1a1 for Au and Sb mmerahz’nons In the Seromah

7 North area, two anomalous zones enrlched in Au Sb, As and Mn are recogmzed a2 'NE zone in
'-the northwestern part of the area and a minor NW zone _}ust north of the central part. These
'zonee are fault-related and partzcularly the NE zone holds possxblhty for Au and Sb mmerahza- |

-'t1on Plots of calc1te vemlets/vems in l;mestone also show that most of the t]ncker vems en-



_ counter'ed are. lecated.within this zone, ..
- (2) The Areng Bakit South Area (0. 2 km2 ) -

The main objectlve in t}ns area was to trace the extent of the ore vein of the old workmg '
No. 2 where ‘high grade’ Au mmeralmatton was found durmg Phase I1, The follow-up work reveals
that the vein has a lateral strike extenston of 71 m withan average thickness of 4.3 m and average
grades of 6.3 gt ‘Au.and 10.2 g/t Ag. It is also estimated -th_at the higher grade part averaging
14.7 g/t A.u'and"'ZI 4 .g/t Ag ejrteuds along."strike for 26. 4 m with an average thickness of 5, 1. .,

(3) 8. Smyt Area (1 6 km?) and S. Matung Area (0 4 kmz)

Detatled geochemlcal stream sediment and: panned concentrate samples; particularly
the latter, together with- geoiog;cal observations durmg Phase Hi suggest that gold mineralization
may be associated wlth the contacts between mtruswe dikes and shale/sandstone and with faults.
As a further follow-up to explore for primary gold mmerahzatlon detailed geochemical soil sur-
vey, detalled geologlcal mapping, panned concentrate sampling and trenchmg work were carried

~outin these two areas. 897 soil samples were collected on a grid pattern of 100 m x 25 m in these

arcas,

The. panned concentrate sairlpiing and trenching wark indicate that the ﬁlacer gold
commonly observed in panngd samples of the stream sediments is locally derived from secondary
gold oceurring in the -alluvial bank deposits of gravel, sand and clay. Nd bedrock mineralization
was detected by the panned' concentrate sampling and trenching. - -

| The geoehemleal soit samples analysed for Au, Ag, Sb, As, Hg and Mn however in-
dicate a distinct’ anomaly for ‘As and high’ cIass Au values in the upper reaches of S. Smy1 just SE
of a wide swampy aréa. It is clear that this anomalous area is-the most likely primary source of
the alluvial gold found in the S. Sinyi area, A 'po_ssibIe primary source of the alluvial goid in the S.
Matung is also indicated by the geochemical soil survey to be in the upper reaches of &, Matung.

- However, even if present; it is suggested to be'of a verv small extent.

(4) G. Roplh Area (1 .0 km )

7 ' For the purpose of conﬁrmmg that Cu Mo mmerahzatlon of the porphyry type extsts
in thls area and in order to undertake prehmmary assessment of the extent of thls mmerahzatmn
a geophysmal survey usmg the Induced Polarrzatlon (IP) method and exploratron drﬂhng were
' earrted out. The IP sux vey was conducted ever 8 hnes tetalhng 99 hne km The » anomahes and
_ the geochemrcal s011 anomahes obtamed in Phase II were tested by diamond drllhng of three

lioles w1th an aggregate depth of 692 8 m; Results of drﬂhng mdxeate that the anomahes are



caused mainly by dnsemmanons of ehalcopynte pynte and: pyrrhotlte Copper mmerallzat}on of -
the porphyry copper type conslstmg of disseminated chaleopyrite i mtensely altered and qualtz |
veined porphyry were encountered in two holes, Analysts shows an average of about 0. 18 % Cu
between a depth of 139 m and 190:m- in: one-hole and- 0. 23 % Cu between a deptht of- 50 m and
114 m in the other hole. By. correlatmg the Testits of the drilling exploration; 1P and magnetlc
_surveys. and geological obsewatlons 1t mfly be: mferred that areas with. moderate to high FE ac-
compamed by Cu or no magnetic constrast and sﬂiclfl_catlon in the form, of networks of quartz

veinlets; have potential for disseminated copper mineralization.

14  List of Project Personnel

The followitig personnel were involved in the implemeniatien of this project.

" i—4—1 Phaselof Proj_ect- '
(1) Planning and Consultation

Malayéia
Dr, Mohd, Yﬁsof Ismail Economic Planning Unit
Miss Ho Yok Ling : - do -
Miss Wong Peg Har | -do~-
Mr. Chung Som Keong Geological Survey of Malaysia, Kuala® Lumpur
Mr. Kho'Chin Heng: = © - Geological Survey of Malaysia, Sarawak
Mr. Chen Shick Pei -do -
Mr. Victor Hon C o -do-
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Mr. Kyu'z_o,Tadoko‘ro - Metal Mmmg Agency of Japan
Mr, Yasushi Kambe - -do:
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Mr. Yozo Baba ‘ -do -
Mr, Tetsuo Echigo : -.. do -
Mr. Jiro Osako . - - -do- _
- Mr. Youichi Fukuda | Ministry of International Trade and Industry
Mr. Takeshi Kasama = - -do - '
- Mr. Hideaki Mukai J ep_an International Cooperation Agency



Mr. -Hiroﬁuni Taniguchi - Metal Mining Agency of Japan
M. Kenji Wakita = -do-
- (2) Professional Implementation - : '

Malaysxa {Geological Survey. of: Malaysm ‘Sarawak) .

. Mr.VictorHon.© - - (_Leader, Overall Works)

: Mr.'Dorahi‘bin JOiiari' : -(Geological and G_eochemical Surveys, Report)
- Mr. Paul Ponar Sinjeng - " - -do- '

‘Mr. Charles Chin (Geochemlcal Analyms)

Japan (Meta] Mmmg Agency of Japan) :
Mr. Hirofumi Taniguchi (Leader, Overall Works)

Mr. Ikuhiro _Haya_éh_i . (Geologicat and Geochemical Surveys, Report)
Mr. Masakazu Kawai (Geologicél and Geochemical Surveys, Photogeology)
Mr, .Atasumu Nonami (Geological aﬁd Geochemical Surveys)
Mr. Tetsuo Sato -do-
.. Mr, Toshirc Chuchi. (Geochemical Analysis)
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Mr. Mohd, Aminuddin Hashim - do -
Miss Ho de Ling -do-
Mr. Santokh Singh - - .. Geological Survey of Malaysia, Kuala Lumpur
Mr, Kho Chin Heng . Geological Survey of Malaysia, Sarawak
Mr. Chen Shick Pei -do -
Mr. Victor Hon , -do -
Japan . _
Mr. Shozo Sawaya Metal Mining Agency of Japan
- Mr. Toshio Sakasegawa -~ -~ = -do-
Mr. Yozo Baba - - . -do -
. Mr. Jiro Osaka. e do- -
Mr._Ta'tsu Kasai Japan Internatlonal Corporation Agency
Mr. Mitsuo Yasunaga Metal Mining Agency of Japan



Mr. _Hirofuiﬁii’l‘aﬁiguclﬁ

(2) Professional Implemehtatioh- L

~ Metal Mining Agency of Japan: -

Malaysia (Geoilo’g'_ic.al- Survey of Malaysia, Sarawak)

- .Mr.Victor Hon- .

Mr. Dorani bin Tohari

- Mr. Paul Ponar Sinjeng -

- (Le_éder, .Overali _Wo.r'k_s.) o

. (Geological and Geochemical Surveys, Report)

(o o oiedos _ _ )

Mr. Wan Zawawie b_hi:Wan, Akil (GeophySical Survey, Report)

Mr. Charles Chin
" Mr. Pang Suh Cem -

(Chemical Analysié)
:(_ -do- - )

Japan (Mectal Mining Agency of Japan)

Mr. 'Mitsuo Yasunaga -
Mr. Hirofumi Taniguchi
Mr. Ikuhiro_ Hayashi
Mr. Atsumu Nonami.
Mr. Susumu Sasaki

Mr. Tomio Tanaka
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1—4-3  Phase III of Project
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Mr. Victor Hon _
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(2) Professmnal Implementatlon
Malays:a (Geologmal Survey of Malaysna Sarawak)

‘Mr. Vlctor Hon . (Leader, Overall Works)
Mr. Dorani t_)m Joharii ¢ ((‘eologlml and Geochemu:'ll Survey)
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Japan.' _
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" Mr. Tomie Tozawa = - (Exploration Drilling)
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CHAPTER 2. - GEOGRAPHIC INFORMATION

21 _Lécation and Accessibility _ _

The project area is situated ‘within ‘the Bau district, in the Tst Division of :Szir'aWak, and
occupies the whole drainage: basins of ‘ S..Sta’at and the S: Sarawak Kanan between the junction
of the S. Sarawak Kanan and the S. Sarawak Kifi and'therlndoﬁesian'(Fig_.‘ I-1). -

Some.53 small towns and kampungs (viliages_J are located within the area,‘mainly along roads
.and the principal rivers. Bau, the biggest town in-the a:rea,': is located '35‘-km".from' Kizchin_é vid thé :
- main trunk toad to Lundu which is paved for about 45 %m. The main smaller towns and villages
Siniawan, Jambusan, Bidi, Krokong, Kg.-. Opar, Kg.- Skebang, Kg. Serikin, Kg Seromah and
Kg. Seropak are served by gravel feeder foads which branch off from the trunk road. Other
villages are linked by footpaths and occasi01'iélly mototable earth roads: '

Telephone service is avallable in Bau but not in the other towns and villages. In general,

communication and acces&bﬂﬁy in the. pro_ject area presented little difficulties durmg fieldwork.

2-2  Topography and Drainage _

The general topography of the project area'may be classified into 3 relief catégories_: low-
lyingland of less than 150 m above sea level OCCUpfing about 85% of the project aréa; rugged and
steep-sloped hills ranging from ISO'mI to 300 m high and steep-sided ridges more than 300 m
high. | |

Five distinct topographic land forms may be recognized, naméfy,- (i)-Alluviummov'efad-'h'me-
stone flats, (ii) Low and undulating hills, (111) Rugged hmestone hills, (iv) Steep- sloped hills and
(v) Steep-sided ridges. These features reflect closely the underlymg geology. C

Limestone flats less than 50 m above sea level are developed mainly along the iniddle to
lower reaches of the S, Sarawak Kanan sﬁrrounding rugged limestone hills. Low undulating hills
of less than 150 m high are composed of chiefly shaie, mudstone and sandstone, and 6ccupy a
greater part of the low-lying land. The rugged limestone hills aie the _moét promineiit physio-
graphic feature, and are characterized by a p'iCturesq.ué karst topography. These hills forfn pre-
cipitous towef karst with cliff-bounded sides; often rising 'contréjé.tin'gly' above l-i'mest(')ﬁé'_ﬂa'ts to
heights of ‘more than 300 m, They are frequéntly separated by deeb gorpes which are foﬁﬁed":by
dike rocks. that had weathered more readlly Other- karst Iand forms such as numerous cave
systems, dolmes uvalas karrenfelds pinnacles and deep crev1ces are typxcally deve]oped in the
limestone area. Steep-sloped hills are_composed mostly of stocks of acu_:lzc igneous _rocks and a

granodibrite_ mass. Massively bedded sandstone of Tertiary age forms the long, linear to curvi-
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linear, 'steep'-i;i'ded ridges of the Bungo and Undan Rfmges locatéd at the northwestern and south-
astcrn boundarles of the pro;ect area, The hlghest peak in the area is G. Bungo (996 m), situated
at the Bungo Range.’ '
. The: dramage system in the pI‘O_]BCt aréa is dominated by the S. Sarawak Kahan and S. Sta’ at,
a tnbutary of. the S. Sarawak Kiri, Other principal Tivers are S, Tubah, S. Tepong, S Ped1 and 8.
Pedau-un whlch are tributaries of the S. Sarawak Kanan, - ' ' :
“In-the middle to lower reaches, rivers are often sluggish and meandering _wifh.alluvial floed
plziins._ In the 1i_p1_5e1_~ reaches of riv‘ers,js'treams éfe _sl_tallower'and straighter with poqr-bank devel-
opm'eht." Rapids and wateffallé are _eommo_nly eheeu'ntered in’ the uppermest reaches of streams.
- The drainage pattern in the ared -are controlled largely by the structure and lithology of the
ur_:d'erlf,riﬁg rocks. In general, major tributaries such as- S, Sta’at, S. Tepong and S. Tubah appear
to foliow .the regionel beddiﬁg t'_rend.in the NE--SW direction. S, Pedi may be controlled partly
by faults and the regional strike. The smal.l tributaries between the Bungo Range and G. Jagoi
are apparently ﬁlictated by a set of NW--SE tr__end'ing'faults and fractures. More resistant rocks
of massively bedded sandstone in the B_ungo Ran-.'ge' and G. Undan Range and intrusive bodies,
often form water divides. In the limesione area, drainage density is very low, largely as a result
of the development of common underground streams. - '
: D_endriﬁc and lattice patterns in the predominantly shale and sandstone areas and a parallel

pattern in the Tertia_ry sandstone ridge areas are also recognisable:

2-3° Climate andVeget_ation

The climate of the project area is typically that of a hum.id, trepical lowland, characterized
by a very heavy rainfall, high temperature and high relative humidity. Two monsoonal periods of
four months each, the Northeast and So.uthwest mo'nsoons, and two shorter transitional periods
may be recognized, The Northeast monsoon period from November to February brings heavy
rain, and is. localiy considered as the rainy season, The Scuthwest monsoon period from May to
August i is milder and conmdered to be the dry season. |

Acco:dmg to statlstlcal data for the years 1971 to 1981 as. recorded by the Malayman
Meteomloglcal Services at-the Kuchmg Airport, the monthly rainfalt ranges from 500 mm to 700
mm for: the penod from December 1o February, 170 mm to 240 mm from May to August and
3 OO mm to 380 mm during other months The ‘mean annual rainfall is about 4200 mm. The daily
mean temperature for the ‘months of. the year over the period of 1968 — 1981 varled from |
25.4°C in January t0:26.9°C in May, and the daily maximum mean temperature_from 29.7°Cin

January to 32.8°C in May. The daily mean relative hilﬁidity varied from 81,9% in hily to 86.5%
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in Febmary, . S

Vegetation in the arca is very dense. About 85% is_cbvere_d by,pr_im'a__ry forest and seéondary
forest with thick undergrowth, Qut of the 85%, 30% confined mainly to the montain regions of
the Buhgo Range, G..-Uhdan Rangé, and.G. Ja'goi,.and the .lixhestone hilf. area, is”co‘vered.by
primary hill forest of chiefly mixed Di:pter_'ocarps, and 55% by secondary'fo_rest in various stages
of regrowth. The remaining 15% of thé projeét area is being used for agriculture, settlement and
mining. Settlements are concentrated along the main roads and rivers and 'mining in the arca

around Bau town.
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CHAPTER 3. - BRIEF REVIEW OF PREVIOUS WORKS

West Sarawak, particula’riy the Bau dis;tri'ct;has along mining histéw and numerous accounts _
and a large amount of data on the geology and Iﬁinera]ization of the area have been accumulated
. since the 1840s. The morc'impoftant works are déscﬁbed below: |

The first geological survey m West Sarawa_k was carried out in. 1845 by Hiram Williams along
the Sarawak River from its estuary to Bau. and he pointed out that gold and antimony deposits-
in Bau occur as veins formed in limestone and are related to intrusive rocks which intruded into
Jimestone. _

The next major work was by Wilford (1955) who carried out a regional geological survey of
the area between Kuching and the western end of Sarawak covering an area of approximately
5,300 km?. He described the stratigraphy, geqlogical structure, igneous activity. and mineraliza-
tion in detail and prepared geological ‘maps on a scale of 1:125,000 for the whole area and
1:50,000 for the Ban ﬁlining district. '

Systematic surveys since were _mldert:_aken- by the Department of Ge_ologicéll Survey of
Malaysia, Sarawak on the 1'egional.geology and mineral resour:ces in West Sarawak and accounts
of the works are reported as The Sematan Lundu Area (Wolfenden, Haile, 1963), Bau-Lundu
Road Area {Wolfenden & Kho, 1964), The Penrissen Arca (Wilford, 1965.), The Serian Area
(Pimm, 1.965), The Ktiap Area (Hon, in manuscript) and the Kuching Area (Tan, in manu's.cript),

Detailed investigations of the Bau Mining District were also pursued by the'(]:ep-ar'txhent. |
Among them, the works of Wolfenden (1965) and Pimm (1967) pfdved to be most uséful. Theée
give detailed descriptions and interpretations of .the s'.tratigraphy., igenous activities,‘ geological
setting, mineralization, ore deposits and mineral occurrences of the Bau Mining District covering
an area of 100 km?2.

Information on the general geology and minerat resources of East Malaysia are also available
in works by Liechti, Roe and Haile (1960); Kirk (1968), Hutchison (1973) and Hamilton (1977).
These also provided useful informatioﬁ. for a better understanding of the regional gcoldgy, geo-
logical structure and geological history of West Sarawak. _

The latest accounts on the mineral resources and mining activities in the Bau area and West
sarawak are by Lau & Hon (1976), Hon (1981) and Kho & Chen (1982). Lau & Hon (1976)
give a brief mining ﬁistory of Sarawak, and Kho & Chen (1982) summarized the mineral re-
sources of Safawak. Hon (1981} studied the lithological and structural controls of mineralization
in ‘the Bau area. ' - | |

Apart from the above,'many short accounts, analytical data and prospecting reports on the
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geology and orc deposits of the Bau area are available as unpublished information in the Geolo-
gical Survey of Malaysia, Sarawak. Some of these data are also referred to during the project

work,
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CHAPTER 1, GENERAL REMARKS

11 General-Geology -

Sara\}vak is built up of rocks of the .W_est Borneo - Basement and ““the Northwest Borneo
Geosyncline”. The “geoSynclinc”_ is compbsed of mainly Cretaceous and Tertiary sedimentary
rocks and ocoupies that part of Sarawak NE of the Batang Lupar. The West Borneo Basement is
the exposed part of the Sunda Shieldwhich. forms the framewqu of the Borneo Island, and it is
composed of Palacozoic and Mesozoié sedimentary rocks, and pre;’l"ertiary plutoﬁic rocks. - | _

Th_e project area is undertain chieﬂy by Basement rocks which are stratigraphically classified
into four units termed the Serian Volcanics consisting of Late Triassic andesitic to basaltic volca-
nic rocks, the Bau Limestone of Late Jurassic to Cretaceous limestone and sandstone, the
Pedawan Formatjon of Cretaceous shale, mudstone and sandstone, and the Jagoi Granodiorite
possibly of at least Early Jurassic or Late Triassic age. In the northwestern and soutﬁeastérn
iringes of the area, the Pedawan Formation is overlain by a Late Cretaceous to Tertiary sedimen-
tary pile termed _thé Kayan Sandstone debosited in localized sedimentary_ basins. Tertiary (Neo-
gene) acidic intrusive rocks at:com‘iaanied by a volcanic tuffaceout facies .are emplaced along a
NNE trend stretching from G. -Api near the Indonesian border to G. Sirenggok just north of Bau
town. The Mesozoic rocks have'undcrgbne .extensive and strong tectonic movements since the
end of Late Cretaceous time resulting in the dévelopment of-a ENE-WSW trending major anti-
cline and other folds and fault structures. After the deposition of the Kayan SAndstone, the area
again underwent a tectonic epiéode accompanied b)f the emplacement of the Tertiary acidic

" ipneous rocks and by mineralization (Fig. II—1).

1-2  Mineralization in General _

Since the beginning of the 19th Century, many small gold, antimony and mercury deposits
have been mined in the project area, particularly around the Bau town area. According to re-
cords, approximately 39 tonnes of gold, 91,000 tonnes of high grade antimony ore and 750
tonnes of mercury have been produced up to date in Sarawak, mostly from the Bau Mining
District.

At present, more than 50 operating and abandoned small-scale mines and workings are
known in the project arca. Mineralization in the area can be generaily divided into four types
depending on the main ore minerals; Au—Sb vein {ype, Pb—Zn vein-shaped replacement fype,
Cu—Mo disseminations of the porphyry copper type (discovered during this project), and the

mereury vein type.

17 —



Au—Sb and Pb—Zn mineralizations occur in limestone and marble of the Bau Limestone sur-
rounding Tertiary acidic stocks, especially near NNE—SSW major faults. Cu--Mo porphyry cop-
per type mineralization so far known is confined to a Tertiary acidic stock. Mercury deposits are
found south of the gold and antimony mine area, where shale and mudstone of 'fhe Pedawan
Formatiou and Tertiary intrusive rocks ocour. . '

The exploration efforts of this pfojéct were geared chiefly to clarify the dctailed. geo‘l'o'gical
setting of the area and characteristics of 'mineraiization in order to find new mineable deposits
within a limited three years duration. Ih consequence of the work done, a la'fge amount of basic
data on the geology -and’ mineralization was collected ‘and interpreted and the discovery of a

porphyry copper type mincralization made.

Fig. -1 Geological Map of Bau Area
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CHAPTER 2. GEOLOGY

2--1  Photogeclogical Interpretfation ,

As an aid to geological mapping and the understanding of the regional geological structure, a
brief photogeological iilterpfetation of 1:25,000 scaled monochromatic aerial photographs and
a lineament analysis of a 1:500,000 Landsat imagery for the whole project area were carried out

by the project team at the beginning of the Phase I fieldwork,

2—1-1 Interpretation of Aerial Photographs _

Four lithological unité; (i} a young sandstone unit, (ii} a shale-limestone flat unit, (iii) a
liimestone hill unit and (iv) intrusive rock unit, and various geological structure such as faults and
folds may be delineated. |

The young sandstone unit can be easily distinguished from the other units by its characteris-
tic ridge-forming feature and paralle'l draiﬁage pattern, and it forms the peaks of the Bungo and
G. Undan Ranges. The shale-limestone flat unit is characterized by an undulating low-lying to
flat landform and a dendritic drainage pattern in the shale area. The unit occupies most of the
area underlain by the Pedawan Formation and the flats of the Bau Limestone. The limestone hill
unit covers the greater part of the Bau Lirdestone, forming typical karst topography with cliff-
bounded, precipitous hills rising contrastingly above low-lying land. The intrusive rock unit
consists of a major intrusive body, the Jagoi Granodiorite characterized by a relatively steep-
sloped landform and a drainage pattern different from that of the shale-limestone unif, and
a string of smaller stock-shaped bodies, the Tertiary acidic intrusives showing isolatory, usually
conical, mountainous landform with sparse vegctation and drainage.

The principal geological structures interpreted from aerial photographs are lincaments, anti-
clines, synclines, and dome and basin structures. Lineaments, which are considered to be mainty
faults, are recognized predominantly in the limestone hill unit. They are mainly of two sets; a
NNE--SSW to NE—SW set and a NW—SE set which cuts the former. No lineaments are found in
the Tertiary intrusive rock unit. This suggests that intrusion is evidently post-faulting. In the
younger sandstone unit, the NW—SE and a NNW-SSE to N—S trending sets of lineaments are
well-developed but no NE—SW set is recognized. This may suggest that the Bungo range area was
involved only in the late tectonic movement. _

The most prominent, major fold structures recognized in the area are the ENE—WSW trend-
ing syncline with an axial trace of approximately 20 km extending from Bau town to Kg. Stass,

and the NE-SW frending syncline having an axial length of about 10 km, from Kg. Seropak fo

—19 -



near Batu Kitang.
In addition to the above-mentioned structures, a' concealed major NNE—SSW tectonic line

is inferred in depth from the alignment of the Tertiary intrusive bodies.

_ 2“1~2 Interpretation of Landsat Imagery

The lineament analysis o'f -the Landsat imagery - (identification No. E-30160-02132-7) re-
sulted in the identification of three prominént sets of Jineaments, a N50° - 60°E, N40° — 50°W,
and N10° — 20°.E se:ts of lineaments. The first set includes the longest lincament in the survey
area meashring'approxim.atcly 27 km long from G. Badud at the border to G. Staat near the S.
Sarawak Kiri. These lineaments are consistent with the fold and fault structures retrieved from
_ the aerial'photograblm The NNE—SSW set is méiﬁly confined to the limestone area where knoﬁn
gold and .antim.ony mine workings in limest(_me appear to be concentrated near it and along the

NW-SE set,

2~2 Stratigraphy

The stratigraphic succession in the project area is summarized in Figure II—2.
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2—2~1 - Serian Volcanics

The Serian Volcanics are exposed as mhers in only two small areas near Batu Kltang at the
Junctmn of the S. Sarawak Kanan and the S. Sarawak Kiri, and in the uppermost reaches of Ulu
'S. Siniawan about 4 km SSE of Bau town. _

The rock exposed at Batu Kitang consists of an intensely chloritized, dark greeﬁ, medinm-
to coarse-grained gabbro. That exposed in the _.other area is a dark green, aphanitic and partially
amygdaloidal two-pyroxene andesite. It also underwent intense chloritization and zeolitization.

The thickness of the S_érian Volcanics in the area could not be estimated due to its small
exposures but it is known to be 2,700 m or more in the adjacent Penrissen arca (Wilford, 1965).
The age is also not definitely known but may'bc inferred to be Late Triassic similar to that in the

Penrissen area.

2—-2-2 Bau Limestone

The distribution of the Bau Limestone strefches from Batu Kitang td_ the Jagoi Granodiorite
area, in an ENE--WSW zone_about 7 km width, along the crest of the Bau Anticline. -

The Hmestornie may be divided into two facies, a lower facies consisﬁng of bedded, black,
dark brown to dark grey argillaceons limestone with locally developed basal conglomerate and an
upper facies of grey to light grey, massive, fossiliferous, pure limestone:

The lower facies is found in the Jagoi Granodiorite aréa, the SW part of Bau town and the
G. Ropih—Seromah area. It is bedded with a general NE to SW strike and dips about 10° to 40°
towards south, In the Jagoi area, small outcrops of sandstone and conglomerate containing
granodiorite pebbles are found forming the base of the Formation. Poorly sorted sandstone and
some shale and argillaceous limestone formerly mapped as the Krian Member also occur 'ét the
base of the limestone along the Tai—Parit fault area and in the upper reaches of the 3. Siniawan.
In the Seromah North area and west of Bekajang Lake, grey to light grey, thin siltstone-sandstone
layers, about 1 to 5 m thick are found intercalated with dark brown limestone. Grey to light grey
limestone is found chiefly in the vicinity of Bau town constituting the upper facies of the Bau
Limestone. It is maésive to crudely bedded in placés_with dips between 10° to 20°.

~ Abundant fossils héve been reported to be found in the Bau Limestone {Wilford, 1965).
During the Phase I survey, Pseudocyclémmina. lituus (Yokoyama) giving an age of Late Jurassic
was found. From past information, however, the Formation is known to be of Late Jurassic to
Cretaceous age.

The thickness of the Bau Limestone has been estlmated {0 be about 300 m in the Jagoi area

and 500 m just south of Bau town. Near the Tertiary intrusive bodies it is recrystallised and

—21 —



altered to marble with minor development of skarn,

The Bau. Limestone u'ncoﬁformably overlies the Jagoi Granodiorite' and the Serian
Voleanics, - '

| Most of the known gold, antimony, lead and zinc deposits occur in the Ban Limestone

which is considered to be the most favourable host rock for these deposité in the area.

2-2-3 Pedawan Formation _

The Pedawan Formation, of predominantly shale, rhudston’e, siltstone and sandstone with
subordinate tuff, tuffaceous sediments, limestone and rare conglomerate, underlics most of the
projeét area. The Formation is generally poor in fossils but west of Bau town many foraminifera
were previously reported. During the Phase 1 survey, pollens and foraminifera were examined but
. no diagnostic species were found. The Pedawan Formation has been dated as Cretaceous {Wit-
ford, 1965). _

It overlies the Bau Limestone conformably for the greater part but locally appears to be
unconformable on the limestone. Interfingering of .the lower part with the top of the Bau Lime-
stone is apparent at many places but not commoniy observed in the field. The Pedawan Forma-
tion is unconformably overlain by the Kayan Sandstone.

The sequence of shale, mudstone, siltstone and sandstone is moderate to steeply dipping and
have undergone iniense teétonic. movement which produced many fold structures. The sirikes of
the beds are variable. South of the limestone area the strikes are generally NE—SW with dips from
40° to 80° S whereas north of the limestone area, strikes are similar but dips vary from 30° to
60° N. At most ou.tcro.ps, the sequence shows thickly to thinly bedded shale and mudstone inter-
bedded with thin beds of siltstone and fine-grained sandstone. Carbonaceous siltstone and fine-
grained sandstone commonly occur as laminae and thin beds within generally thicker beds of
shale, The siltstone and sandstone are occasionally current bedded, and the siltstone in places
shows convolute bedding. Beds of coarse-grained sandstone associated with pebbly mudstone and
rare lenses of conglomerate interbedded with quarizose sandstone also occur within the sequence.
The phenoclasts consist chiefly of granules and pebbles of vein quartz and chert.

Tuff and _tuffaceous sandstone and 1nﬁdst0ne occur mainly near the top of the Formation in
the upper reaches of S. Pedi and along the Bau—Lundu Road with a maximum development of
at least 500 m in the former area. The tuff ex'posed in a former gold mine south of the Jambusan
Road, about 1 km southeast of Bau, is a fine-grained, light grey-brown rock with graded bedding,

and consists of common bioctite flakes and crystals of kaolin.ised feidspar, and rare quartz and
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shards of glass altered to a microcrystalline aggregate of cl_éy minerals,

 Rare argillaceous limestone occurs at the base. and the loweérmost part of the Pedawan
Formation, beiween Bau town an’drPangkalan Bau. The argillaceous limestonc is a dark—grey, :
fine-grained rock cousisting'of scattered quartz grains,-fqraminifera, and small shell f_ragments in
a matrix of finely crystalline calcite with clay minerals and rare g’ranﬁlés of secondary pyrite.
Lenses of limestone were also encountered near the top of the Formation below the tuffaceous
sediments in the upper reaches of S, Pedi, .

The Pedawan Formation underwent local hydrothermal alteration such as silicification,

sericitization and garnetization especially near the contacts with the younger intrusive rocks.

2—-2--4 Kayan Sandston_e

The Kayan Sandstone is.exposed in the Bungo and Gunung Undan Ranges overlying the
Pedawan Formation with an angular unconformity. It consists mainly of thick, massive beds of
clean, white, quartzose sandstone and some. congtomerate. The sandstone beds in' the Bungo
Range strike NE—SW to ENE—WSW and dip from 40° to 70°S. In the Gunung Undan range the
beds strike NE—-SW and dip from 40° to 50° N. |

Thé age of the Kavan Sandstone is known from previous information to be Tertiary, with

possible extension into the Upper Cretaceous.

2—-2—5 Younger Volcanics

This term is introduced to describe the extrusive part of the Tertiary intrusives and asscciat-
d epiclastic sediments. The Younger Volcanics are only local in extent and are found mainly at
Gunung Begah, in Sungai Da’an and near the Bau Hiil. The unit consists chiefly of dacitic volca-
nic breccia, some volcanic mudflow deposits and minor dacitic lava flow. The rocks are common-

ly hydrothermally altered to a light gréy, porous rock.

2--3  Intrusive Rocks
Intrusive rocks in the project area may be divided into two groups, namely the older Intru-
sive, Jagoi Granodiorite which is unconformably overlain by the Bau Limestone and the Tertiary

Intrusive Rocks which intruded older formations.

2—-3—1  The Jagoi Granodiorite

The Jagoi Granodiorite forms two mountain ranges on the sides of the Sungai Serikin valley.
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The medium- to coarse-grained granodiorite is overlain unconformably by the Bau Limestone but
. the relation to the Serian Voleanics is not known. KfAr dating of homblende from the intrusive
~during Phase I and Phase II of the project suggests the emplacement of the Jagoi Granodiorite

to be at about the boundary of Early Jurassic and Late Triassic.

2~3—2 - Tertiavy Intrusive Rocks

The Tertiary Intrusive Rocks are composed mainly of quﬁrtz‘ porphyryrand dacite stocks
and dykes with minor diorite porpﬁyry stocks and andesite dykes, They are the youngest group
of rock found in the project area. Most-of the rocks are granodioritic in composition and they are
aligned along a NNE trending zoné which cuts 'obliquely the axis of the Bau Anticline. Quartz
pomphyry stocks occur mainly in the limestone area and are hydrothermally altered. Alteration
inciudes silicification, chloritization, sericitization and in places epidotisation. Dacite stocks are
found mainly in the éouth and are also intensely altered. The stocks are believed to have been
emplaced at shallow depths. Numerous dykes and sills of similar composiiion to the stocks also
occur in the area. They are also intenseﬁy altered and in the limestone area were emplaced in

faults and as apophyses of the stocks.

2—4  Chemical Composition and Age of Igneous Rocks
2—4—1 Chemical Composition of Igneous Rocks

During the project, a total of 40 samples of igneous rocks consisting of one andesite of the
Serian Volcanics, one of the Jagoi Granodiorile and 38 of the Tertiary intrusive rocks were
analyzeﬂ for their major elements to study their chemical characteristics. Their locations, analyti-
cal results and CIPW normative mineral compositions are shown in Figure 11—3 and Tables 1I—1
and 11-2,

Si0,; content of all the intrusive rocks, excluding the Serian Volcanics ranges from 60% to
70% and thus belong to the intermediate to acidic rock types. Most of intrusive rocks contain less
than 1.5% MgO and 5% CaQ,

‘The relationship between each oxide and the differentiation index is showﬁ in Figure 114,
Although not very distinct because of the narrow range of the differentiation index of 66—90,
. values of 5i0,, FeO+Fe, 04, MgO and CaQ nevertheless tend to vary linearly against the differ-
enfiation index, a characteristic feature of magmatic differentiation.

In the figure, the Tertiary intrusive rocks are plotted as three groups, the Juala stock, the

Ropih stock and the other stocks groups. It is also apparent that TiO,, MgO, CaO and N, O+K, O
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Table II-1 Chemical Compositions and CIPW Norms(Phase I)
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contents of the Juala and Ropih stocks are- slightly hfgﬁer than t-héée' of the other stocks which
show similar dxfferennatnon mdxces : ' :

‘The vanatmn dlagrams of a0 plotted agamst the sol:d;ﬁcatlon mdex was drawn to examme

._the extent of -asmmxlation_:.of limestone by the.-mtruswe_ rocks: (Flg.-II—S). .Tlle CaO_ conte_nt

tends to \?ary lihear with the solidification of | maén&a The sémples coliected T’rérﬁ"fhé*in‘t'rtlsi?e_

bodies which intruded’ innestone mcludmg the Juala and Ropih stocks plottcd in the area be-

tween 9.0 and 15 1 sohdn“watlon index. Three ‘samples are very lugh in then CaO content.

Tlus may suggest some partlal assnmlatlon of th_e_llmestone host rock durmg emp]acement:of

“the in truswes N _ _
Figure H 6 shows the normative quartz, plagioclase and orthoclase dlagram Most of the

mtruswe rocks plot in the granodlonte field and the rest in the granite and quartzrich gramte
'ﬁelds '

8.0
" a0
T %04

204

Solidification Index(S.1).

Fig. -5 CaO Content against Solidificéti’on Index

Note
& Jagol granodite
» G uoia stock
o G.Ropih stack . o
x Cther igneous bodies

" G:Granite

GO : Granodiorite.

QG : Quarlz - rich granite
T : Tenalile

—KE

Fig. -6 Normative Q-Kf-Pl Diagram of Intrusive Rocks
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2-n4 2 Age of Intruswe Rocks

_ Durmg Phases 1 and 11, six samples of intrusive rocks, tiuee of the younger stocks and a
dike, and three'of the old intrusive -.body,—‘ the Jagoi (xranodlorlte, were age«dated by the K—Ar
_method The Iocatlons of these samples are shown in Flgure 11=3. Table 113 shows the results

: ._of the determmatlons. :

Table II-3 K“ Ar Age _-__D_e,a_tef:_n_inati'o'n 's_f Ign_eoué _Ro_cks

| SampleNo. | AR0D27 | AR00SS | koo | Jrooso | mRowo | meonn . |
coodinae | 9160 ] 91387 | otazo. | somes | ses0 | - sosos
Y 5387 . 5241 3925 4700 4763 4800
; an.aﬁ.dri,‘ R § G_'J.ua.la. ) Bldl S N Kg;.c.ss:éo 3 KgScnkm Ka. Ser;tkin l K.g.-Serllsir\.___
Rock Name - E " Quanz . Two pyroxine Qllhfl=z . Granodiorite Glan:odioriié Cranndiori!e
porphyry ‘andesite parphyry o e
._Ul.lii Name Younger \.'.ol_mger Younger * Qlder Oldes | omer
: ) Intrusive Intrusive intrugive - - intrusive fntrusive Inlrusive
“Material - Whole Rock Whole Rock Whole Rack | . Whole Rock | Homblende Hornblende
| k® o oo | reo | s 154 h2 1126 |220 |220 {040 |0a2 o037 |03
;é’a A0y % 323 03 | - - 362 |07 |82 |85 |2s0 { w7 |s26 0.1,
& : — —— - -
m#'fﬂ,SCC}g}& IIG'S 0.066 0.669 =}~ loos3)ooss |0.772 | 6303 | 094 | 0204 | 0.289 | 6.300
- Isotope Agé {my) I();i:;;?m —T - . H2+08 893 .i.3..6 123 %15 _192 LN [H]

(by Teledyne Isomp:e:s, New Jersey, US.)

The two samples r'of thé G, Juala =and G. Orat quartz porphyry stdcks gave ages of 10.8 i()’?
my. and 11.2 = 0, 8 m.y.. These ages p]ace the intrusion of the stocks at around the boundary
betv_'v'een_ the Mxo_ce_ne and Phocene, and are also consistent with field relationships. As all the
younéer intrusive rocks'm_z.lft.)s the products of the same maginatism, the age of the other young-
er ihtrusive rocks snay'also be inferred to be of the same age.

~The samples from the Jagoi Granodlonte pave inconsxstent ages. Two of the ages obtamed_

are apparently too young because the Jagoi Granodlonte is unconformably overlain by the Bau .
| Lm;estone whlch is palaeontologlcaﬂy assigned to the Late Jurassic. The third sample gave the
most acceptable age, which places the emplacement of the granodxorlte at the boundary between

the Late Jurassic and the Early Tr1a531c
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25 - Metamorphism and Alteration -

2-5-1 Metamorphism - : _ e

+The Tertlary mtruswes have caused local contact metamorphlsm of 1ts host rocks of lime-

-stone, shalc and sandstone : 7 i -

_ Lunestone near the contacts wrth mtrusrve rocks in par treular the relatlvely iarger stocks of
G Kolong Bau G Juala and G Roprh, has been hrghly recrystalhzed and altered to marble. )
.The hmestone, especrally between G Kolong Bau and G. Juala has been altered to a white to

: 'hght grey occasronally dark gley, saccharordal marble _ _' '

_ Marble 1s however generally confmed to narrow Zones very close to the contacts with- in-
truswe stocks ln the G. Juala and G. Ropm area, marble is well developed on both the northern
and southern sides but on the western s1de recrystallization is only sparsely observed. No recry- B
stalllzatron 1s observed on the eastern side. This may. suggest that the stocks are more . widely
. extended in depth towards the north, south and west whereas the ¢astern contacts are relstrvely
steeperi__-'. 7 . S
Skammzatron is observed only as rare gamet-epzdote lenses of up to several teris of cm in
thlckness near the boundary of the mtruswe bodies. Thxs appears to suggest that the- lntmsron of
the stocks took place ina relatwely tow- temperature envirionment with only slrgh‘t reactlon with
the country xock _ _ _ _

Shale and sandstone near mtrusrve stocks are loca]ly altered to a dark grey to black, com-
pact homfels w1th slight pyrmzatron and. srhcrflcatlon and.- occasmnally altered to a gossanous
material. This local extent of metamorph1sm also mdlcates that thermal reaction of the intrusive

rocks took place at a relatively low ternperature.

2-5-2 Alteration . o _ _
‘_ ' A]teratron caused by hydrothermal actwrty 1s observed in most of the Tertrary 1ntrusnres
and other lrthologtcal umts near the mtrusrves w1th the cxceptron of the Kayan Sandstone The
: 'Senan Volcanles have been sub_;ected to tntense chlorttrzatron and eprdotlzatton Local pyrrtrza-
_ tron carbonrtrzatron and zeohtlzatlon are also observed The - Jagor Granodronte partly under-
went Jocal alt_eratlon,su_ch as srh_cifrcatron,_serrcrtrzatron and _ctdorrtt_;etron.__Slrght, local silicifica~
tion and skatniti_zation are also'reco'gnized in the Bau Limestone near the intrusive rocks and ore
deposits but alteration is usually very weak. The Pedawan Fornlation' is slso subjected to local
hydrothermal alteratmn such as srircrfrcatron serlcrtlzdtlon and carbon1t1zat1on with occasional '

ehlontrzatlon and pyrrtlzatlon mamly near mtrusrve bodres In the immediate v1c1mty of relatwe~
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Ay’ kngex mtruswe stoeks eprdote is also obsewed Some. mineralized. zongs of the. Pedawm
Formatron, on the west side of Bekaymg Lake and in the eastern part of" Jambusan underwent
; sirght pyrrtlzatron “and intense srhcrflcatron in the form of networks of thin quart? vems and very
fme—grarned granuhr quartz '

© form of networks of thin quartz veins and very fine- gramed i anulal qmrtz

i Most of. 'I‘ertrary mtrusrw rocks and the Younger Votcarucs have been subjected to wrde-
::spread mtense hydrothvrmal alteration in ‘which’ srhclfrcetton ser1c1trzat10n, chlorrtrzatron and
argrlhzatron are most common. Local K—alteratron kaohmtrzatron pyrrtrzatron zeohtrzatron and
Crare: eprdotizatlon are also observed. The G. Juala ‘and G. Ropih stocks near Bau town and the
" two stocks in the Pangkalan Tebang area in p_art1cular underwent vigorous hydrothermal altera-
tion. . ' _ ' | 7 : 7
In the G. Ropih stock, silicification, sericitization, chloritization, 'K-alterationeﬁd actino-
' lite replacing hornblende are: observed, These dre supsrimposed as extensive oveﬂepping zones
over the southtvestem' half of the stock where a porphyry-copper type mine'r'alization. has been
“identified. - Very_-fine-grair_led,':granular quartz and numerous guaitz veinlets, forming'ﬁetworks,
- oceur - in - the inten'sel? silicified zone. The K-alteration and'oceurren'ces o.f actinolite e.re:'wide—
spread but reIatrvely weak. At the western and southwestern parts of G. Ropih, three exploratory |
holes, dnlled down o a maxrmum depth of 250 m show that mtense alteration continued in
depth. In the G. Juala stock, srhcrf_rcatron, sericitization and K—aitera‘tron are recogmzed in the
: southeaste'rh ‘part 'o'f the stocI‘c-.althoiJgh th'_e data available is not sufficient to deterrr.rine their
extents, ' S . ' |
Two distinct'associations of nietallic elemehtst‘u:;Zn'aodeb.—'—As_Mn may he deduced
from analysis of 20 rock and .ore samples collected from the area at between Luckyhrii mrne and
the Juala stock. This. is consistent with the Cu—Pb— Ag%Zn and Sb— W—Au As associations
obtained from the factor analysrs of geochemreal stream sedrment data. The Sb A3~Mn assembl-
“age is represented by the mmera]rzatlon of the Luckyhlll A and B ore deposrts and the Cu—Zn
' -by that of the G. Tongga deposit" whrch océurs in marble 1mmedrately adjacent to the quartz
porphyry stock, The concentratron of some metallic elements in the host rock mmﬂar to those of

the ore deposrts suggest some drspersron of meta!hc elemerits mto the country rock
26 Geolog!cal Structure and Geologrcal Hrstory

2w6 1 Geologrcal Structure

‘From the results of the 'ph_otogeologieai ir'rt'erpretatiori' of available aerial 'pho'togrephs and a
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Lands*zt 1magely, beddmg fabnc analysis of. thc Bau lecstonc and. the Pedawan Folmatzon 'md

fleld travarses it is deduced that, the ' geologlcal stzucture iny; the pLOJect ‘area is fundamentally

: '_ characteuzed by the ma]or-scale ENE+WSW trendmg Bau Antmlme and its smallascale congruent

“folds in the Pedawan: E‘orma,h_on,.. four sets of faults, and a posmble deeper tectonic litie re_present— :

ed by the NNE—SSW trending alignment of the Tertiary intrusive stocks,

1y

Folds -

~The prolact area i§. cha_ractenzed by the major Bau Anhclme and numerous small-scale

. folds wh1c]1 are developed mamly in. the Pedawan }*ormatlon

The ENE trendmg Bau Anticline is: - deduced from the present dlstributlon of tha vari-

ous rock umts Its crestal part composed predominantly of ‘the Bau Limestone, the

- Jagoi granodlonte and the Serian Volcamcs is extended over 35 km. from the Border to -

L Bdtu ‘Kitang. The crest is overlam by the Pedawan Formanon at two places, the west of

(2)

Krokong and the south of S1mawan These: uneven dlStI’lbUthﬂ of the crestal rocks
suggests a later supenmposed NW#SI:. foldmg.-Thls corrob_orates the results of the
beddmg fabric analys;s descrlhed earhe; | |

The Pedawan Formatlon forms numerous small—scale folds with NE- SW to ENE—WSW
axial trends parallel or almost para]lel to the Bau Antwlme These folds are most likely
congruent Folds formed under the same stress field as that ‘of the Bau Antxchne

In the Bau Limestone, folds are not clearly observable. This may. be explained possibly

'by_ the competency of limestone which makes it more amenable to faulting rather than

folding:
No fold is recognized in the Kayan Formation.

Faults -

A great number of faults are .deve_looed in the project area, particularly in the limestone

hill area south of Bau town. These faulfs can ‘be divided into four sets, namely E~W,

© NE-SW, ENE-WSW and NW—SB trending set.

iy E— WTrendmg qults

This set of faults are conﬁned to.and around the Jagm Granodmnte The most
prominent fault of this set is that boundmg the northern margin of the granodlorlte.
mass and can be __traced over 10 km from.-the' border_'to héar Krokong. The EQW faults

are cut by NW—SE trending faults.

(i) NE—SW Trending Faults

. Faul_ts of this set, inoluding'NNE»SSW trending faulfs are observed mainly in the
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: Innestone hill area. Some are also developed in the Pedawan Formatmn on‘the SL flank

of the B'm Anticline: This is substantlated by the results of the beddmg fabrm analysxs

: In: the hmestone hlll area, t]ns sot'is composed of many short faults and several long

parallel f'mlts with-a NNE _SSW trend The Tost 1mp0rtant one is the Tai Parit Fault

~which may be traced fof more: than 5 km-from’ the Tai Pant T:ake to south of the

_ Rumoh mine. Only a few of the faults of this set are mtruded into by Tert:ary a01d10

dikes.. Although acidic dikes _-dld_not_ intrude into the Ta;.Parlt-.fau_lt, many of the

known old mine WOrkitlgs are found .alon_g the fault, which 'm_ay'suggesf that the fauit

'pla'ye'd_ an :'impqrtant rolé as a channel for ore solution. The NE--SW set of f_aulfs is cut

by NW- 'SE-tréuding faults :
(i) ENE-= WSW Trendmg Faults
Two ENE-»WSW trending: faults parallel to the ax1al trend of the Bau Anticline

“with dips of 30° and _35_ -are found at the upper reaches of 8. Ma’ an, a tributary of the
-S. Staat. In'S. Sekam, 2 tributary of S. Pedau-un, a reverse ENE~~WSW fault dipping

- 35° to 40° south was also encountered. Some faults with_similar'tr'ends, probably re-

*verse faults, steeply dipping towards the north, are observed at the foot of the G.

- Undan Range. [t may be inferred that these fauits.are subsidiary faults formed at the

same time as the Bau Anticline.-

(iv) NW—_SE Trending Faults

" ‘Numerous faults of this set are observed in the project area. They are found in the
area between the Jagoi Granodiorite ahd_ the Bungo Range, the limestone hill area
around Bau town and in the Undan Range, and they cut across all rock units except

the Tertiary intrusives. A major fault of this set cutting the granodiorite ‘s extended

- over 10:km along its strike léngtﬁ. In the limestone hill ‘area, this set forms parallel

(3)

faults and are infruded into by Ter'tiary -dikes which .may' suggest that these faults are

tensional and thus were open and suitabie for magma emplacement. Many of the

known old mine wo:rkingé appear to be orieﬁted_alo'ng this set of faults near to the

NE-— SW set especially the Tal Parit Fault
Trend of Tertlary Intrusive Rocks

The sh_ap_es ‘of the -Terti_ary stocks in the Bau-_Siniawan_area are distinct}y different _in

plan view from those in the .P_angka.lan Tebang area. 'Whereas those in the north show

| generally circular shapes, those in the south are ellipticél in shape. The difference is

inferred to be a fesult of intrusion at the intersections of NW—SE and NE—SW {rending
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'-f’tults i the former area:and along NE~SW to ENE=: WSW stnke faults and the general.- :
. bedding planes of the Pedawan formatxon in the latter-area. - :

~The regional . NNE—SSW allgnment of Tertlary stocks cannot be related ‘to any major.

‘ observable tectomc line. but is- paraliei to. the NNE--SSW- faulta in the lunestone hxll' '

' - area. The: results of the beddmg fabric analysxs and mterpretatlcn of: Landsat 1magery_

over .the area also did not show any majof structural hnegment;ccmc_zdent with thls__
s .alignment._ ;T_hese' facts may. su:ggest 'tha_t"t'he NNE—-SSW. trend .indicatesihe pcssible '
.. existence. of a deeper :tectonic ling; stich’-'ls a boundary between buried'base'ment rccks
¥ or a major fracture zone in these rocks. The emplacement of miagma are probably
contl olled by this tectonic Ime
{4) Stress field 7 _ _

.~ As the: K_ayac Sandstone of 'Tertiar_y age di(_i'_nct undergo much folding and'faulting an.c.l
the Tertiary intrusive rockc were not subjected--tc'any fauifillg; it is.-infei'red that the
main structural features in the project area were produced in the Late Cretaceous The_
pataeo-stress field can be restored based on the followmg aspects:

(i) The ENE—WSW trending Bau Anticline

{ii) .The numerous small-scale foids 'of the Pedawan-Formation with axial trends
parallel to that of the Bau Antlclme - |

(iii) The existence of the ENE— WSW trendmg reverse faults.

(iv) The observation. that NW—SE trendmg faults are open (tensmnal) fractures and -

mtruded into by Ter’ﬂary dlkes whereas NNE—SSW faults wrth rare dikes appear to
indicate shear fractures.
When considered thus, it may. be inferred that the project area'dur'ing-;Late_ Cretaceous
time was involved in a compression stress field with its-principai stress e_xis directed
from the NNW and SSE. This _produ'ced the Ba_u Anticline and the small-scale congru-
ent folds of the Pedawan Formation. The NW- SE tensional faults and NNE;SSW to

NE-SW shear faults were also produced essentially under the same stress field.

C2~6-2 Geolo_gical History
The Jagoi Granodiorite is considered tﬁe oldest rock unit in the project area. The result of
K- Ar determination of the granodiorite during this project however,. indicated it to b'e of pos-
sible Early Jurassic age Or_Lafe Triassic age and thus may be only as_ol_d' as the S_erian Volcanics.
During Late Triassic time, the Serian, Penrissen and project areas were icvolved'jh viclent

volcanic activity which emplaced a thick. pile of intermediate to basic voleanic rocks (Serian
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Volcamcs) During a. penod of uphft and subsequent Brosion whlch accompamed the latest phase |
' of the volcanism the Jag01 Granodlonte was probably emplaced =
After the mtrusmn of acadlc magma emd crosion;: the area expenenced slight subsxdence
"and sednnentatlon mltially of' clastlc materials commenced in small basms in: Late Jurassic time. .
Contmued submdence w1th transgressu)n expanded the sedlmentary basing and resulted in to
developn_len_t- of limestone mef_s and _an_ extensive carbonate shelf, followed by the’ deposxtlon of
“a thick 'kimesfbné séqyleiice‘ (Bau V_I.;_iﬁlestones)j."Limestone deposition was probably brought'-to an
~end .'by -fu.r_th(ar-sut)sidenk:e-ﬁhd_ th.é ;SlleEqil'erxt'iﬁflux i_)f éé'dimen_t‘s in Early Cretaceous. Dep'osi-
“tion of tﬁese sé_di‘r_ne_ﬁté of méin‘ly shale;'fﬁudétéhe, siltstone and sandstone'(Pedawﬁn Formation)
_' continued till Late Cretaceous when volcanism- ook place and gave_rise to b'e.ds'of' pyroclastic
-fo.cks
I)urmg Late: Cretaceous time; the prcuect area was sub;ected to mtense compressmn from
the NNW and SSE d1recltons ThlS resulted in strong folding and faulting. The Bau Anticline, the -
: small—_sca_le folds 1_n the -Pedawan_ F_or_matl_on,and-: most of the faults in the area were developed
du'ring-thi_s period. La’rée’ synclinal tro’ﬁghs__ formed, sub.éequentl_y became the 'is.o'lrate'd sedimentary
' basins for the depositibn of the K.éyan Sandstone. - |
Durmg the Late Mlocene the pro;ect area was agam mvolved in a tectonic:movement, mam—
ly faulting. Th13 movement caused the re-opemng of .the previcusly-formed faults and develop-
ment of some of the_ NW-—SE trending fauits, followed by the intrusion of stocks, dikes and sills,

_local volcanism, and niin€ralization.



About 50 old niine workmgs and some mmeral showmgs are found in the pro;ect area, par-' '
_ t1cula11y around the Bau town (F‘igure I 7) Most of these wmkmgs were mmed mamly for gold
and antimony. Two were for mercury. At ‘the time of wntmg most have been abandoned and/or
‘mined out.’A few were recently reopened to mine for gold. R

Dunng the pi‘OJeCt ‘about half of the known ore depomts and mmera‘i showmgs mcludmg the

newly discovered porphyry eopper-typ., mineralized area were mvest1gated m detaﬂ to study thelr_ o

geology and \,haraeterlstics of mlneraluratmn as well as their extenswns The other workulgs
however, were not u1vest1gated in detall because they were maccess1ble or fiooded .

" Details of the 111vest1gated ore deposxts and mineral showmgs are descnbed in the foIIoWing ,
sections. Brief outlmes are also’ glven m Appendix 1. General features of the other old workmgs :
that could not be investigatéd in detall are summarlzed in ‘the same append1x based mamiy on.

Hon (1981), Wilford (1955), Wolfenden (1 965) and Pimm (1967)

3—1  Descriptien of Ore Deposits and Mineral Showings -
3—1-1. . Luckyhill A Ore Deposit o
The miue, located abont 1.2 km south of Bau town, was op'erat'ed 1nainiy by'tiie Luckyhill
_ Mmmg Sdn. Bhd. and had produced more than 5,000 t of antlmony concentrates (60 68 % Sb)
until it ceased operatmn in 1982 ' ' '
The mine area is underlain mamly by Iinestone and’ marbIe of the Bau leestone mtruded
.into by small quartz porphyry dikes which are observed in-a cross—cut adit towards the south.
As shown in Fig. HI—8, the ore deposit occurs only in limestone as fracture-fllhng vein and
replacement type ore bodies. Its’ extent is approx1matel_y 15{_) m aiong strike and ]_10 m down
The vein type ore body is com'po:'sed mainly of .NWFSE.’[O-WNW._ES"E' tlendmg quartz-
caICJte vems with abundant stibnite. These veins are usually smalI and normaliy a few tens of
meires in strike extent and less than 50 ¢cm in w1dth Stibmte ocCurs as massive aggregates of fme-
grained crystals assoelated with pyrite, anenopynte and mmor amounts of gold. Two samples
collected from the stope face and pillars near the main-level adit contain 36 an'd '54% Sb, 6-and'
.14 g/t Au and 35 and 150 g/t Ag, but another sample from the stope face ina bub—level shows
only 0. 36% Sb, 3.6 g/t Au and 8.1 g/t Ag '

The replacement type oré body occurs as elongated lenses 23 m in width and extends in’
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thc NW SE dlrcctmu to about 20 m, swclls aud p1nches 1ap1dly both laterally and veltrcally Be—

srdcs a mmclal assemblage snmlar to thdt of thc vein typc dcposrt thc ore. 1s clmractemcd by

. common calc srlrcate mmcrals such as wcllastomte glossuldrrte and cpldote Sarabaurte is alsc
'.fouud as a subordinate mmcr'rl in the ore, 'lwo samples takcn from the ore dump at. the entrance
_of the mam—levcl adlt coutam 4 and 12 % Sb 3 and 7 g/ t Au 8 and 21 g/t Ag and 1 and 2 % As.
: Under mrcroscoplc obscrvatton strbmtc usually occurs as fine- to coalse—gramcd mtcr~
' ":strttal auhcdral crystals Somc ‘coarse- gramcd st1bmtc crystals shcw the lamellar texture of poly-
_fsynthctlc twmumg ch-gramed crystals occasmn'ﬂly l‘orm a bandcd aud/or colloform tcxturc'
| 'wrth Jamcsomte Most of thc strbmte are assocrated wrth arscnopyrltc and rare sarabauite. The
samplc (AR0069-3) coutams thrcc minute grams of native gold very likely eléctrum in the
' ganguemmcrals - L -
| : The structural control of mmeralrzatrcn is ev;dent in that the ore bodies are confined to'
“the NW—SE trendmg fractures Shght srlrclfxcation and numerous small calcite veinlets are also

obscrved near the ore bodrcs.

3-1-2 Luckyhill B Ore Deposit -
'_ This deposit mined' by the same company is smaller. than the Luckyhili Ald'eposit and is
_srtuatcd 500 m south of it. ' -_
| The deposrt cccurs as a lcnt1cular rcplacement body in a dark grey, argrlldceous marble,
along a fracture with a strike of N20° —3(} W and a dip of 35° towards the northeast. It consists
mainly of qua_rt:_.! cz_r_lc1tc_,; s_t_1bu_1te,_and= wc__rllast(_)_nrte and s_ubordmatc pyrite, arsenopyrite, gold,'
rgrossulari.te 'a'nd c-p.idcte ‘The mode of occurrence and-.miﬁcral assemblage are almost the same as
that of Luckyhlll Al I—Iowevel the physmal control of mmcrahzatmn is clearly drfferent in that
_ the dcp051t hdS rcplaced only argrllaceous hmestone along a fracture In the light grey pure lime-
stoue adjaceut to the deposit only small calcite vemlcts are found.

T hc analytrcai results of two ore samplcs from thc ore. dump at thc entrance of the inclined

-Shdft are as follows: '_ o L g S : R _

L Au (g/t) A_g 1) Sb(%) . As(%) Cu(%) Pb(%) Zn (%)
Stibniterich ore 153 1480 1538 165 . 002 . . - 005

Stibnite—caleite- 5.1 . 176 1402 .~ . .. - 0.02
Wollastomtc ore. ' S S : : .
: C ~{~* not'analyzed)

'lhese two samplcs were also cxammed under the mlcroscope Stlbmtc occurs as coarsc—

: 'gramed prismatlc crystals wrth rare lamellar tcxture and as fmc—gramed acicular, feather-shaped
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“and occas1onal]y 1ggregatcd very fine-grained crystals Rare ﬁne-gmlned pyx xte is fcund but R
» oth_e_x;metal ic. mmerals are not observed ' ' ‘
3- 1 3 - G. Krlan Ore Dep0s1t : . _ _
The dep031t is 1ocated on the north—northeast trendmg spur of G. Knan about 1 2 km to-
" the southeast ‘of - Bau town Thls dep051t was prospeeted ‘and: mmed between 1950 and 1978, '
‘ producmg about 50 kg of gold Nme old worklng in thlS depomt were nwestlgated
The area is underlam by the Bau leestone mtruded mto by NW SE and NE—SW trendmg'
.- dikes, A lar ge part of the llmcstone has. been metamorphosed toa. saccharmdal mar bie s .
The G Kiran . depos1t is composed- of al least three groups of vein swqrms, the northem the
_central and the southe1 1 groups, 0011515t111g mamly of quartz and/or quartz -calcite veins trendmg
-'NW SE (Fxg JI=8): The northem group compnses workmgs No 1; No. 2 No. 3 and No 9 the
central'_one, workings No. 4 :and No. 5, and the southem group workmgs No. 6, No. 7 and No. 8.
D'etails.of each of tltc mine workings are as fd.liows: | |
Workmg No.:1- )
' The vein of about 20 m° long and 4 m wide cormsts mamly of calcite w;th a network of -
qua1tz veinlets which are probably t_he later stage of’ mm_erahzatxon. Stibnite and natwe.arsemc _

are occasionally found in the quartz veinlets. ‘Analytical results of three spot samples are as

. follows: - T N
e Aue/t) . Ag(/ty  Sb)
ARO.3S'8 Vein quartz 97 © 1941 P
AR0359  Quartz-calcite Stibnitc ore .~ 6,30 795 117

AR0361 . -do- - - © 910 306 - 007

Workmg No. 2. :

This working was drifted for about 14 m. along a netwmk zone of calcite veinlets. Metalhc .
_mmerals are not observed but a. sample ‘taken” from the drlft face gave 20 00 g/t Au and 12.6
g/t Ag. - '

: .W(}rkmg No. 3 7 _

This is only a smatl pit without.any V'eihsi i

Working ND 9. - . ) _

Tllls workmg was piobably excavated to locate ‘the southeastem extens:on of the northern
group of vems The quartz—calcite vein encountered in this working contams a small amount of

- stibnite and analysed 2. 33 g/t Auend 2.3 gft Ag,
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Workmg No, 4 _ 7
_ The ore body in tlus wor kmg is 10 m- w1de and consists ofa netWOrk of quart?-calmte vein-
lets. 'I‘he vemlets are macroscopxcally barren "of metalhc mmerals but the average. Au.and Ag
values of 10 s'unples amlysed are 1 17 g/t and 4 0 g/t respectwely ‘
Workmg No.'5 _ _ : _
= _._The ‘ore body 'consi_sts apparénﬂy 6f. two veins. The lapger vein trendin’,{; N5G° — 60°W with
a2 dip rangiiig?‘from B60°N: to 70°N is- compo.'sed mainly of very. coarse c;ilCite 'cr)?stal's with rare
'7_;quartz. vemlets Three channel samples taken from the working face’ gave 0, 20 0.75 g/t Au and
1.7 - 3.7 g/t Ag. One lump sample of quartz vemlets contains 23, 00 g/t Au and 20.2 g/t Ag. The
smaller vein shows a similar mmeral assemblage but its contents of Au and Ag are very low.
Workmg No 6 .
' Tlns wmkmg appears to have been worked in order to locate the extension of the southem
group of veins ‘but noie was encountered |
Workmg No. 7 _ _ _
- This is a trench of about 8 m ]ong The ore body exposed in the trench consists of a net-
- .work of quartz veinlets with a considerable amount of pyrite, but analytical results of a channel
.sani;pie shoW"extrémeﬁr low contents of Auand Ag. .~
‘Working No. 8 - _ | | |
"Ih"is working is undérlain by in'arble and a dacite dike intruding into the rﬁarble ‘The vein
occurs a]ong a fracture It consists of calcite, occasmna]ly Very coarse crystals with rare amounts
Of submte "Ihe analy tical 1esults of three samples are as follows _
| | Width (m)  Au (%) -~ Ag @) Sb (%)
' AR0368 Calcite vein (channel)  ~ 0.80 080 88 00l

ARO3._6'9 Gos.s_a.'nou's clay in vein — 26,25  29.27 —

ARO0370 Calcite-stibnite ore (lump) - - 4.00 6.10 - 1.75

' -It may be conc]uswely inferred that the Au and Ag grades of the- G. Krian ore depos1t are
| gcnera]ly iow W1th only a few.places contalmng high Au and Ag, and also that the Au content of-
iquartz—uch_vems_ is 0bv1ously h;gher than that of calcite dominant veins. Selective mining-on a

small scale of the high'grade quartz-rich veins may be feasible
Two ore samples contammg galena and sphalerlte were also obtamed from the mine waste

- Just below the No. § Workmg during Phase 1, but the source could not be traced.
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3 14 G Bau Ore I)eposst _ . _ _

The depOSIt is located about 300 m southnsouthWest of Luckylull A_mine at about 130 m
above its mam level, ThlS dep051t was explored and mmed by the Ban Lee Gold Mmmg Company
between 1948 and ]959 | o '

The deposit occurs in marble of the Bau L1mestone as two parallel calc-snhcate veins extend-' -
mg in. the NW ‘%E dtrecnon w:th a dip.of 65° 70° towards the southwest (Flgune 11-8). Ther
upper vein 90 cm in w1dth .consists of wollastomte ep1dote garnet. and quartz witha. small' '
amount of st1bn1te Two channet samples gave values of less than 0.2 g/ t Au 0 2 g/t Ag and 0. 39'
—0.55% Sb. Th_e lower \_fem r_an_g;mg from SO_ to, 100 cm in width was mxne_d by a main level tunnel
and an upper sub level, 3 tn"h'igher. The vein is oomposéd of wO]Iastorﬁte, epidote and quartz.

Analytical results of four channel samples and two lump ore samples from this vein assayed as

follows: _—
_ wmm)m@m“@@osu%
AR0380 cafc—silioate vein | 0.50' | 1.43 09 = -~ . (mainlevel
AR0381  -do- - 040 750 05 . 083 ( -do- )
AR0382 - -do- . 020 - 600 71 - — (-do- )
ARD383 calcsilcateore  (ump) 571 . 12 . — ( -do- )
.AR034 calc-silicate vein 1.00. - 2100 © 364  — (subleved)
AR035  calcsilicate ore (lump) 11.67 . 42 —  (--do- ")

The G. Baii ore deposit is characterized by abundant calc_-silic‘até minerals, and its genral

features and ore grade are very sit_nilar to some of the G. Krian old workings.

3-1-5 G, Arong Bakit AOre Depos1t

Three old mine workmgs denoted No. 1, No. 2, and No. 3, in this dcp031t are located on the
eastern slope of G Arong Bakit, about 2-km southwest of Bau town. The No ] and No, 3 work— '
mgs were prospected and mined dunng the 1950’3 and the No 2i in the 1960 5. _

The area is underlam by marble of the Bau Limestone near the G Juala stock; Iocated just
south of it. ' '

WorkmgNO 1 : e S __

The vein stnkmg N30 W w1fh a dtp ‘of 40 towards the southwest was prospected by means

of a trench 10 m long It consists mainly of -quartf and wollastonlte wrth minor amounts of

eptdote and garnet In the footwall, many quartz-wollastonite veinlets are observed. Analytlcal'

results of two channel samples are as fol!ows
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N i Wldth m)  Au(g/t)  Ag(g/t)
T ARD402 - calessilicate-quartz vein 0 0.80 875 - 0.8
CARD403 o ede- o "'0.80--"' 183 05

Workmg Ne 2 _
Some 1rregular ealctte vemlets aze found in tractures in marble at 't]ns workmg s1te These
vem]ets contam abundant nat;ve '11esemc m'lgnetite and- stlbmte Under the mtcroscope arseno-
pyute beithtente and pyrxte were also found. Agsays of thtee spot sampies are asg t‘ollows

e o A Au(g/ty  Ag(e/ty  Sh(%)

 AR0406. -.stibnite—ers"ehic ore 750 24 262

CAR04A07 . - -do-- Co T .80 " 1.8 2.3

AR0408 - do- | 860 9.5 -

- Workmg No 3 _ _
o :ﬁ This'is a smdl} trench prospectmg 1rregu!ar calcite vemlets w:th calc-silicate mmelals A spot
sample of the calcite veinlets contammg calc-sﬂlcates and a gos ssanous material shows an Au grade
“of 4. 75 g/t and Ag, 10.8 gft. The Au content of the G Arong Baklt A ore deposit is generally
relatively __hlgher compared io the G. Krian deposit. Howevel, the small, 1rregular veins and steep

t'opography would handicap further prospecting and any mining work.

: 3—1_—6- --G. Arong Bakit B Ore Deposit
Three old mine workinés-of this deposit are located on the southern cliff-bound slope of G.
Arong Bakit, about 1.3 km south of Bau town. 'I‘]ie_area is underlain by intensely recryetailized
marble of the Bau Limestone. The marble shows végue' bedding Stfiking WNW¥ESE to ENE
WSW with dips of 10° — 30° towards the north. The G. Juala stock is exposed about 100 m
sotith’of these: workings (Flg H 9). o
“The vein of Workmg No. 1 strikes: N60 W and dlps gentIy towards the north It is traceable
- for about 8 m along its strlke length and has a‘maximum thlckness of at least 2 m in w1dth The
" vein consnsts mdmly of ca]mte with a quartz—woliastomte zone whlch usually shows a banded.
texture, The analyncal results of three channel samples show 0.50 — 4.70 g/t Auand 3.7 — 264
g/t Ag, and: three spot- samples con51st1ng mamly of quartz and wollastomte contam 1.80 - 3. 33-

g/t Au and I 4 :25:5 gftof Ag
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Working No. 2 in a NW--SE to WNW-—ESE st',rikin.giv_ein-with a dipof é:bout' 10° towards the _
north is ]ocated about 10 m-above Working No. 1. The vein co’nsistq:of mainly QLiarté'ahd sbme
wollastonite with subordmate calcite and is usually very ha]d o shghtly brittle. Metalhc minerals
are usmlly invisible but rare blebs of chaicopyrlte pyrite and malacmte are Tound as chscontlnu—
ous streaks, within the very hard zone.

Dmmg Phase 11, four channel samplcs assayed gave the followmg resu]ts

Sampling T S
| Width (m)  Au (g/t) - Ag (g/t)
AR0419  very hard zone 2.20 123.90 58.9
AR0429  slightly brittie zone 130 1.20 5.5
AR0421 veryhardzone 0.50 2600 340
AR0422  slightly brittle zone 100 0.10 - 03

Sample 'AR041.9' was fake'n.from the. zd;le'w.ith-chélcopyrite bIebs. One spot samp'le from
that zone also gave values of 1,197.00 g/t Au and 973.8 g/t Ag. Under the microscoﬁe, this
sample is observed to contain abundant éllaidoljyfite and tetrahedrite with 'éo_me pyrite, electrum
and hessite.. The vein was re-investigated in detail in f’hase 111 fo ;clscertain its Iateral qxtension _and
ore grade. It is traceable along a strike length of 71 .m w.ith. an 'a'verage width of 4.3 m. A”total of
15 channel samp!cs collected, were assayed to contain an average grade of 6.3 g/t Au and 10.2 gft
Ag. Assuming a cut-off mineable grade of 10 g/t the higher grade section of the vem mth a'strike
length of 26.4 m ;_md an average thickness of 5.1 m may be_ca.lculated to give an average. grade of
14.7 g/t Au and 21.4 g/t Ag. | o

Workmg No 3 is s1tuated about 140 m east of Working No. 2 at almost the same elevatlon

. The vein extends for about 34 m along a NE strike with a dip of 5 #15 towalds the NW dtis
emplaced pal allel to the beddmg of marble, replacmg the host rock. The vein w1th a max1mum

| th1ckness of 1 m, consasts of quartz, calcﬂe and wollastomte 4 channel samples were anaiysed to

contain 0.16—14, Q9 g/t Au and 0.5-129.1 g/t Ag _

It may be summarized that the veins of the G. Arong bakit B ore deposit inv’estiga'téjd occur
in almost the.same marble horizon parallel to the bcdding p]ane and/or paraﬂel to. fractures
They are found as ]ensmdal-shapcd bodles replacmg the host rock and conslst mamly of quartz
and some cale-silicate minerals. Au and Ag contents are lughly vanablc within the veins bUL are

genera]iy of a hlgher grade than other depoms mvest;gated
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-3 l -7 West Batu Bek‘uang Lake Ore Deposxt _

The deposnt 1s located on. the western {ri mge of the Batu Bekmdng Lake, Just southwest of |
-Bau town The area was mmed in the early 1900’_ and between 1955 and 1979 Recentiy, mining
~of the area was- revwed by the Bukxt Lmtang Enterpl 1se Sdn Bhd '_ '

The geology of the area, is shown m F1gure 11-10. Shale and soundstone of the Pedawan'
Formatlon overhe the Ban Limestone in the area The present. western edge of the lake is located
along the bound‘try of the two formanons An a(:ld;c intrusive stock and a few d:kes are prosed
around the mmemhzed zone. ' R _ _ '

The dep051t occurs at the hmestone-shafe contact zone as vemlets of quat tz and calc1te in
limestone and asa w1desp: G’ld 511101f1ed netwmk zone of quartz camte vemlets in shale and sapd-.
stone, Pyrlte arsenopyrite and native arsemc are common but some vemlets also contam galena,
sphalerlte chalcopyiite and stlbmte Three channel sampleq of the quartz and quartz -calcite

vemlets and two spot s'lmples of Slllleled shale with pyute were assayed to give the following

1esults

' ' " Sampling _ L o . '
Width - Au . Ag . .Sb . As - Cu Pb ~Zn

(cm) (gfty (&t () (%) (%) GO V)
BROO3 2 332 85.0 033 398 003 065 090
BRO491 S - 100 1571 —  ~ 005 032 283
BROSOI  (pot) 240 120 - - 001 008 0.0
BRO502 25 050 07 - - - -
'BROSO7  (spof) 600 422 ~ - . 007 043 0.90

7 The depomt is ch'iractenzed by a w1despread network of veinlets in the highly fractured and
| 'sll1c1ﬁed shale and sandstone the main host rocks of the dep051t Though mdmdual vemlets are
very thm the extenswe and dense network and mhufwatmn deve]oped w1th some encomagmg
Au contents as well as very easy accessublhty, suggest a good p0551b1hty for fu1ther opencast

mining.

C3l1s 8 G Smung Mmeral Showmg _ _
. The mmera] showmg is located on the southcrn foot of G. Smung, about 2 km south of .
.Bau town. . ' _ - _

The vein at 'f}le sife "oiccﬁrs_ aloné the beddiﬁg piané of Iirn".léstone,"with a‘ general str'i.l{e o.f

N5°E and a dip of 30°SE. It consists pfedominant.]'y. of white and some black, very coarse, calcite
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mystals The analytical rcsults of four sampleq show 1.00-3.60 g/ft. Au and.0, 4 l 1 g/t Ag. The

_ mnwnahzﬁmn is ex tremely local and the. gold content is also low

3-1-9 G Tongga Ore depos1t

The Tonggd depos1t is located about 3 km south of Bau town and 1t was prospected and

~ mined by several mining compames in the past. .

The arca is underlain by highly metamorphosed marble of the Bau L:mestone and the G
Juala stock of quartz porphyry. The deposit occurs in marble on the westem foot of G. Tongga,
just 'a'djacen.t to the southern boundary of the stock. It consists of an elongated, lenticular ore
. body, probably of the replacement type, with a N40°——.6:0°'E strike and a dip of 70°SE to' 80°NW
(Fig. [T-11). | o

The ore body . is composed mainly of massive sulphide ore nﬁinerals‘ predomina‘ntly galena,
sphalerite and -arsenopyrite with. small amounts of chalcopyr;tc and pyrite. Gangue minerals

include calcite and fninor quartz. Seven channei samples collected assayed as follows

Samp]mg _ : S :

Width Au Ag - Cu Pb Zn

{cm) - gty (&/ty B B (%)

~ BRO387 sulphide ore 10 7.50 102.8 033 834 519
BRO389" - gossan _ 80 1.25 3.2 — .- -
BRO390  gossanous clay - 8 2.20 2.7 — - -
BRO391 sulphideore 15 - 1925 - 1179 — - -
'B.RO392 calcite vein 50 tr tr — -
BRO393 - gossanous clay 100 1875 1194 - -~ -

BR0394 - sulphidsorc 30 2110 1580 0.52 1520 886

There is about 120 t of stockpile sulphlde ore near the éntrance of the worklng ‘Three lump '
ore samples from this stockpile assayed as tollows .

Au  Ag Cu Pb " Zn . Sb T As
(gfty (e/ty By (%) (%) (%) . (%)

AR0032  palena-sphalerite ore 7.0 268.0 1.54 539 4.25 046 —

AR0032-b _pyrite-arsenop_yrife 33 1290 0.64- 262 1.20 0.26 14.28
' ore o '

AR0032-c  galenasphalerite- 200 843 024 405 790 fr -
calcite ore T _ _ . . :
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: Under mlcrosc0plc observatlon, the f!i‘St two samplcs were: se\,n to contain abundant galena,
_ sphalente, 'quenopynte, pyute and ch‘llcopyrlte and rare ammmts of" boumomte and bouiange-
rite. No sxlvel mmeials were observed in hoth sections though the Ag r‘ontent of these two sam-
ple% 1s hlgh

-The ’longga deposﬂ: shows. applecmble contents of Ay, Ag, Pb and Zn. The ore body how-
gver is appareutly not bxtenswe fo merlt much: 1mp01 tance in terms of mmmg for its base metals.

Slmil scale mmmg for its Au and Ag contents may however be possuble

321-10 Saburan Ore Deposit -
- The Saburan ore dcijoSit is sitila'téd about 2-km southwest of Bau town. It was xtliﬁed for
gold by .th_e Saburan Go_ld Mining Company between 1947 and 1964. During t_he. éper'a”t'ion,
- a'ppl'oginﬁtel'y .14; 000 t of crilde ore weré treated by the cyaﬁidation procéss'.pi.'oduciﬁg about
109. kg of gold. In'the mine ared, there are:ten old underground. workmgs (Fig. 11-12). |
The area is. underlam chleﬂy by greyish whﬂze and. black, argﬂlaceous limestone of the Bau
leestone The hmeqtone is in places mtercalated w1t11 C'licareous sandstone and intruded by
severaI smalI quartz porphyry dlkes which are considered to be apophyes of the G, Juala stock,
located Jl.lSt west of the area. The ‘NNE-8SW to NE— SW t_rendmg-Tal Parit Fault cuts across
the ce_ﬁtef of .thé miﬁe area. | : -~
- The deposit consists of many small calcite and quartz-calcite veins with NE--SW, N-—-S
_ and NW--SE trends, and these veins oceur in fractures, joints and along the beddiné i)lanes of the
limestone. ..
_ Worki.ng No 1. was mined by two levels denoteﬁ Level .1__ and Level 2. The latter is about
'_ 15 m below LeveI 1 | |
The main vein of the Working No. 1 is steeply dipping at 65° towards the southeast and
strikes N60_‘_’_E. Sinaller veins _\yh_;ch branch out from the main vein have a st_rll_ce of NS_O E and dip
of 20°-30°SE. These s;ﬁaller veins afe parallel t_c_)-the_: beddiﬁg'planﬁs,df the limestone. The veins
~are 'composéd preclominﬁﬁtly of calcite with minor amount of pyrite, arsenopyrite, realgar and
orpiment. Numerdus other small vemlets are also observed i in the hme&;tone The average grade of
12 channel samples from’ Level 1 is'11.21 g/t Au and 4.6 gft Ag and 19 channel sampies from
Level 2 gave an- werage grade of 3.09 gft Au and 4.1 g/t Ag The mam vein cons1st1ng of large
calcrte 01 ystals in arglilaceous hmestone 1s often accompamed by network Zones of calc1te vein-
lets with dxssemmatlons of arsenic mmerals These network zones contam relatlvely hlgh values of
gold. l_"he lump samples of black argillaceous limestone taken from thc stockpile at the entrance

of the Level No. 2, for instance; assayed 77.6 gft Au, 8.1 gft Ag, 1.53% As. A ﬁolished slab of the
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sam ple is observed to contain minor amounts of alsenopynte, pynte marcaszte and rare stfbmte
In'spite of- the high gold content go]d giams ¢ould not be observed in this sectlon :

The vem in- Workmg No .2 ocours along: the bedding plane of hmestone thh a strlke of
~N45°RE and a dip of 30°NW. It is'a eomposste vein cons:stlng of a calmte vein and a network of -
-calcite vemlets Meta]]zc mmera]s could not be seen. megascopacally A channel sample from the

vein, contams 2.5 gft Au and 9.7 g/t of Ag.. The vein appeals ‘to replace selectweiy only blackish
argillaceous limestone mtercalated with hght grey purer limestone.

Workmg No. 3 appears to have been mmed for the gossanous clay Wthh occurs along a
NNW—SSE fracture in hmestone Irregular networks ‘of :calcite veinlets are observed in the work~
ing and analysed samples gave 3.17 g/t Au and 0.2 g/t Ag.

‘Working No. 4 is an opencast workmg which howe_ver could not be studied due to a thick
bush cover. | 7 | | 7

- The veins in Working No..5 ~ 7 are similar o t.hatnof Working No. 2. Analytical results

.of four channel samples range from 2. 75 to 7.86 gft Au and 3.3 to 10.0g/t Ag.-

Workmg No. 8 and No., 9 are of’ an 1rregular calcne vein with’ ]arge white, calcite crystals and
a network of calclte veinlets. A sample of the calmte vein as_sayed 0.13 g_/t Au and 0.7 g/t Ag, and
that of the network ‘1.5 gft Au and 7.1 gft. There is a N-§ trendin.g fault breccia zone with a
width of (.2 m in Working No. 8 and a sample of this breccia zone analysed 1.63 g/t of Au and
4.9 gft Ag. '

Working No. 10 is.in a3 NNW-SSE trendmg vein consrstmg chiefly of very coarse, whlte
calcne crystals. A channel sample of the vem assayed 0.25 g/t Au and 0:8 g/t Ag.

- Features of the Saburan ore depos:t may be summanzed as follows:

- {#) The Saburan ore deposlt is domlnated by two-types of calcite veins, a steeply dlppmg
tracture-fﬂlmg type, and a gently dipping type of networks of small calcite vemlets. The
latter type appear to be emplaced along bedding. planes with selective replacement of the
argill.aceous Iimestone host rock _

(i) Macroscoplcally metalhc minerals are genera]ly rarely observed and where seen aie

mainly assomated with the netwmk of calcite vemlets at Workmg No. 1.
(iii) The average ore grade of all the workzngs based on the samples analysed, is apprdxi—
_ mately 6 g/t Au and 4 g/t Ag. Au content of the coarsely cryst_a!_l_ine .'calcite veins is [ow
whereas calcite veins with networks of calcite veinlets contain a higher grzicle of Au and
Ag. L . o _ '
(iv) Working No. 1 gave the highest avenage gold conten_t.of 11.21 g/t, but requires further



- work to estlmate its: ore rese;ves B
) The other workmgs ire’ relatlvely small but some, such as Workmgs No. 2, No. S ‘No. 6
and NO 7, gave interestmg ‘gold grades ‘and’ sliould be further explored
(vx) The overall resuits of the: mvestagatton suggest that the area has good potential for
further mmmg though the aSSoclation of gold and. arsenic: ‘minerals may present some

dlfﬂcumes m the- extractlon of gold by the cyamdatmn method.

2351 11 G. Saburan ore Deposnt

Two o!d mine workmgs in: the deposnt arp located at the nor theastem and southern sides
of G. Saburan The deposit was mined by the Ban Lee Gold Mmmg Company during 1948 and
- 1959.. _ e

Workmg No lisa tunnet of about 20 m long a!ong a N55°E dlrectlon It was descnbed
as the G Saburan A -oré deposit in Phase Iand:is Iocated on the northeastern side of G Saburan

The veins in- the -working oceur.in. marble of the Bau leestone as megular calmte veins
3-'and lenticular quartz—wo]lastomte vems whlch cut- the ca](nte veins. The- amiytwal result of a

'lump ore sample of’ the quartz—wollastomte vems gave 1.5 g/t Au and 0.2 glt Ag. At the drift

- face, st]bmte could not be observed but some lnmp: ore of the quartz wollastomte veins stocked
“in the tunnel contain a small amount of stibnite. The analytical fesult of 4 sample of the stock
ore gave only trace values for Au. . |

" Working No. 2 formerly cslled the G Saburan B in Phase 1, is located on thé'southern s1de

-~ of G Saburan, and 1t consists of. two sets of quartz-wollastomte vein networks trendmg N45°W

'and N75° W, and dipping 40 NE and- 50°SW _respectwely. These networks occur in marble and
-show similar vein features as that of the Luckyhill B.ore doposit-. Two channel samples of the
__qoartszollasto_ntte vein networks and one spot sample of banded quar_tz~W011astonite ore assayed

: ‘z.is'follo_ws-:. L

Sampling . Au  Ae
. width(m) - (g/t) (g/t).
AR0439 channel 160 1200 10410
"AR{')440"_';channel S 060 3837 26

ARG Tmmp S 1400 600

Results of the mvestlganon shows that the gold contents of the G. Saburan ore dep051t in

.Workmg No 2 is essenttdlly hlgh though Teserves aré probably very smali
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3-1-12 Tai TonBOre Deposrt E

The Tai Ton B ore deposrt is located about 300 m south of Bau town, and nnned for gold_
by the Tai Ton Gold Mnnng Syndrcate from 1931 to 1954, n iate 1984 mlmng operatlon was
revived by the Pnonty Tradmg Company Lmnted R '

“The deposrt consrsts of a thwk calcrte vein strlklng N4S W and dlppmg 40° 80°NE, wrth a
width 1ang1ng from 2 to 6 m. It was drrfted for about 350 m along the strrke lengih: - ' _

“The vein is generally composcd of large wh:te and bhck calcrte crystals, 'u,compznned in
places by quartz vemlets and/or quartz vemlet networks Dark grey, frne grdrned quartz also
forms small lenses containing minor amounts of stlbnrte and arsenic mmerals

A total of 20 sampIes were analysed and divided into groups as shown below:

Nurnber of Au - Ag
_ samples - {gft) (g/ty -
C.al'cite vein o 7 tr 0.1 tr Lol
Calcite vein with quartz -4 1.1 11.25 tr : 28..6
Gossanous clay 4 5.7 18.'O0 : _7:0 243
Fine-grnineri'quartz 5 9.2 3670 1.9 .39.6

veinlets/lenses

The Au and Ag contents of the large calcite crystal vein are extremely low but parts of the'
vein contdmmg quartz, paltlcularly quartz~rrch ores with mmor stibnite and the gossanous clay .
show hlgher grades of Au and Ag Thls suggest that gold is closely related to quartg wlnch should

serve as a gurde for future mmmg of thiS ore deposrt

3 1-13 G. Tai Ton Ore Deposrt _ _ o o
| The depomt whrch was descrlbed as the G. ’labal ore deposrt 1n Phase I 1s s1tuafed about
1. 5 km southeast of Tar Ton village. Flve small old mine workmgs ahgncd in the N20 W drrectlon '
are located in this deposit. These workmgs were worked by the Tai Ton Gold Mmmg Company '
during the 1950’ _ |
o Workmg No. 1, small underground workmg, is found on the northern slope of G. Tar Ton _ .
" near the top of a h1g11 precnpme above a ﬂooded open. plt old worklng The 1ent1c:ular ore body'
oceurs in hm_estone of the Bau Ilmestone,_dnd_ strikes N20° —_55 W_ w1th a vertical dip and_a w1dth
vﬁrying from '2 m to 10 m, it'consists predbminantly of oalcite with drusy quartz aggregates
and/or networks of quartz vemlets The ore body shows numerous fractures filled by gossamzed

clay and small bloeks of the lnnestone host 1ock
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Analytical results of two channel and three spot samples are as follows:

: Sampltng : Au Ag
. . width (m) - (g/)  (g/t)
'ARO426"_'_‘__calcﬁe-qualtz veinwithclyy 300 2067 378
'. ARO427‘ o 03101te quartz vein w:th clay - 2.6O ) R tr _
~ AR0430  black, gossamzed cliy (spot)  13.00 987: =
7 AR0431 : -hght grey clay w1tl_1 calcxte .‘ (spotj _ | .17.50' 7 9
AR0432 celc'it_e with drusey q'u_a'.rt'z - (spot) ._ - 11 83 41 8

Working No. 2 aﬁd No6..3 are sntall'open oité I_ocated_.neér the top.o_f G. Tai Ton at elevations
of 201 m and 210 1_11.. Working No. 2 consists of -e catcite veih network, 1.0 m in width trending
N20°'W'. Gossantzec_l clay is found in places. A channel sample of the clay gave 10.50 g/t Au and
31.0 gft Ag Working'No 3 comprises reddish browo clcy de\teloped along parallel joints trending
NI5S°Wi in hmestone A spot sample of the clay shows1.00 g/t Auand 1.5 g/t Ag.

Workmg No. 4 and No. 5 are also small pits located on the southern slope of G. Tai Ton at
elevataons of 100 m and 120 m. The ore body in Working No 4 is composed of a network of
predommanﬂy calcite and minor quartz veins. Largeé calcite crystals are well developed in the
calmte vems AnalySls of a channel sample of 1.5 m samphng W1dth gave 7.50 g/t Au and 5.3 eft
Ag At Workmg No. 5 no veins were observed but an, ore sample 0011515t1ng of veined quartz-
calc1te from a StOCkplle at the site assayed 27.0 g/t Au a=1d 14.2 g/t Ag '

The G. Tal Ton ore deposit in general shows a hlgh content of gold wh1ch appears to have
‘been caused by secondary c;mchment in the form of gossamzed clay developed predomlnantly in
fractures in the caic1te veins. Gold should be easﬂy extractable from the high g:rade c]ayey ore
by ihe cyamdation plOCBSS Hence selectwe mmmg on a small scale is feas1ble though accesmbl-

' hty may present some duﬁculhes

3~ l 14 G. Nanui Ore Deposit _

" The deposﬁ: is located on the southeastem clope of G. Nanul about 1 km north of B1d1
'The depos1t was mmed as several old mmc workmgs by the Ng. Ku1 Hlung Mlmng Company in
: the past. B _ '

The ore. dep051t occurs m llmestonc and consnts mamly of a calmte vcm w1th some quartz
-'stnkmg N20 'E and dippmg 20° 70 SE The w1dth of the vem 15 very variable pmchmg and

swe]lmg, with a maximum thickness of more than 15 m at one p]ace. The vein contams large
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crystals of white and black calcite and gossamzed clay with manganese ox;des Analytlca] results
of five samples range from trace to 4. 00 g/t Au and tr ace to 14.2 g/t Ag. The goid content of thc

G. Nanm Ore Deposit is low and 1t is concluded that even selective mmmg may not be feasﬂ)le :

3 1-15 G. Jabul Ore Deposit _

“This dep081t is situated about 150 m northwest of the G. Nanul ore deposﬂ Two old mine
workings in Iimeqtonc hill and many small ﬂooded workmgs in the adjacent hmestone ﬂats 7
are located in. thlS deposnt ' |

The vems in the: workmgs are composed mostly of large, wlute calmte crystals w1th sporadic
patches of black calcite crystals. They are almost 31m1]a1_ to_ _that of the G. Nanui ore deposlt.
Analytical results of Sii‘éamp]es. from the Wofkings in_.'th.e }irﬁeSfO’ne.hi‘H show trace to 1.8.3'g:/'t _
Au and trace to 11.4 g/t Ag. Three samples frofn the limestone flats shown only trace values for_ :
Au and Ag. These results suggest that the gold content of what is left of the G. Jabul dcpomt is

very low and as in the case of the G Nanui ore depos1t even selectwe mlnmg may not be feasible.

3—-1-16 Rumoh Ore Deposit

The Rumoh ore deposit is located 300 m northwest of Bidi, about 6 ki southwest'of:Bau
town. The area was worked by the Rumoh Gold' Mining Company from 1949 to the 1970’s.
The mine extracted about 165 kg of gold from 'approxilhateiy 36,000 tonnes' of crude ore.by the
cyanidation process between }949 ‘and 1964. The workmﬂs ‘were concentrated in three main -
'underground tunnels w1th NNE 'SSW and N S trends. Mlnmg of thls dep051t was recently
revived by the Syarikat Taba1 Sdn. Bhd. - ' '

The mine area is underlain by the Bau leestone and the Pedaw&n Formatlon The deposﬁ
is in the Bau leestone wh1ch is faulted agamst the Pedawan Formatlon in the west by the Ta1
Parit Fault. NW-—SE tlendmg joints are well developed in hmcs’cone .

Ir*lgure II—-13 shows the old mine workings comprlsmg three main levels-,"Level:No._1,'N0. 2
and No. 3. The veins.in the wo'r:kings_c'onsist 1ﬁainly of co'a_yscly cryste]]jne, white and black
calcite with minor quartz. Most of the veins are highly jrregular in-chape and continuity. They
are chiefly lenticular but at places form chambers with widths reaciling Sm. . )

Analytical results-of 10 samples from Level No.ﬁlrgavc_.trac_e to 4.67 g/t Au and trace to
11.3 g/t Ag. One sample of the quartz-r_ic}_i ore with comb-quartz crystals contains 2.67 g/t_ Au
and 393.4 g/t Ag. 18 samples collected from Level No. 2’assayed t:rece t0.5.5 g/t Au end trace

10 36.3 Ag and three samples from the same level gave high gold grades as shown below: -
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Sam_plrin-g: L Al.l C AR
o o - owidth () (g/) (s/t)‘ B
'BRO407 latge calcite SR 1.80 1063 26.2

BRO422  gossanized clay 070 1075 4.5

BR0482 black calcxte-gossan-cléy ore 1,00 68.30 484

. Assays of sm samples of calcnte vems w1th gossm and clay materlals collected from Level
No. 3 show trace to 2.50 g/t Au and trace to 15. 8 g/t Ag. o _

_ From the above: 1esults the average Au content of the Rumoh ore dcposu ‘appears to be

in the range of 2—3 g/t However, bhck calute vems with gossamzed clay contains relatively

high go]_d. Selective mining of these ve_m_s, partlcula_rly. vems rich in gossan;ze_d clay may be pro-

fitable.

3 117 B1d1 Ore Dep051t o e & \

o The deposlt wluch was formelly named the Kusa ore deposﬁ" in the Phase 1 report, is situ-
ated at Bldl, about 400 m southwest of the Rumoh ore depos1t. Tt was f1rst‘_mmed for gold by
the Jong Ki‘f’t. Syn Mining Company during the 19607s, and later by the Kusa _M_ini_og Sdn. Bhd
for gold al.‘ld. éntimo’ny ﬁl tho 1970’s A.t present maﬁy flooded sha]]ovs; opencast workings can be:
seen in the mine area where the Bau Limestone is widely exposcd o

The depomt cons1sts mainly of calmte veins w1th subordinate quartz trendmg N S, ENE—
WSW and NW SE (Flg -1 4}. The veins observed in the workmgs are mostly barren of metallic -
minerals but lump ores of the stockpsle contam abundant natwe arsemc and stlbnlte w1th some
arsenopyrite: and realgar _ o o _

Analytical resulis of four channel samples taken from the opencasts gave the extremely
low contents of Au and Ag. A sampls of the crushed stocked ore and five lump ore samples

- however, gave high valucs as shown below: o

- - Au Ag Sb As

. | o R I O N U0

AR0053  “crushed stockore: © - 9.0 180  1.69 1L.15

AR0054-d  stibniterealgarore 200 237.0  13.10° 17.89
- AR0G54-¢ -: ‘stibnite-native-arsenic -~ 24.0. 2720 C 210 7.48.
* ARQOS4-f  realgar-rich Calcite ore 744 L0 053 4644

AR0054g  banded black caleite 0.2 2611 126 . 1.33

ARO054-h - ‘brecciated limestone’ 6.0 147 7 122 -
- with calcite veing '
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The B1d1 ore (lepomt 13 characterized by very high content of alsemc, par*iculaxly in the
forim of native arsemc and a correspondmg hlgh va]uee for go]d and sﬂver The analytical results
of lump samples clearly indicate: that gold and silver are closely re}ated to arsemc minerals. Under
mwroscoplc examlnatmn of three pohshed sectlons, a few grains of creamy yellow electrum 1n
rounded and/or sub—angulm grains of native arsenic were observed o _

Investzgation of the Bidi ote. dep{)mt using the spectral TP method during Phase TI gave
encouraging results wl_uc_h indicate - that ,mmerahzatm_n most likely extends in depth.’ Mining
and the. eﬁ:tra_c'tion' of gold b}} 'the'.cy__ahidafi_on:'njle,t_hod. however, woulﬂ face (iiffictﬂtiés due

to abundant arsenic minerals.
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31— 18 Blch South Ore Deposnt _

This was formerly called the Assoclated ore dep031t in Phase I. The Bld] South ore deposit
is located Just south -of": the B1d1 ore dep031t and was worked by a senes of ahgned f]ooded
~shallow open plt wmkmgs 'I‘he deposr[ was dlscontmuously mmcd by m‘my mmmg compames
from the 1900’3 to the 1970’ 7 _ ' _ '

1" he mme area 13 mosﬂy underlam by the Bau hmestoue Small exposures of the Pedawan

-Formanon and ac1dle mtmswe 1ocxs are found in the eastem part of the area '

The mode of occur rence of the deposrt is not clear because all ‘the’ workmgs are at present
flooded aud only a. few thin veins consrstmg mamly of calcite with a small amount of quartz in
llmeston_e and a little stockprle of ore can be observed. A vein of 30 cm width exposed at the
eastem. margin of the area consists of ca]cite and quartz with abundant native arsenic and rare
stibnite. Analysis of a sample of this vein ‘gave 31.9 gft Au, 12. 3 g/t Ag and 0. 71% Sb. Three
lump ore samples coutammg arsenic mmerals stibnite and quartz assayed as follows:

Au '_Ag Sh. As
o (@) B )

ARO061-a ~ stibnite-quartzore  69.6 ~ 29.1. 136 1.91
ARQD61-b - stibnite-arsenic ore 204 898 1.78 -
B'R0487 quartz with stibnite  5.17 2_7.._5 0.27 -

The analytical results and mineral assemb]ag'e. of the area sugge'st_ that the general feature of
the Bidi SOuth-ore 'deposit is very Simiiar to that of the B.'i.di ore deposit.

The ENE—WSW alignment of the old workmgs may ‘indicate the general trend of the deposit
in the mlddle to eastern part of the ming area Three hnes of the spectral IP survey carried out
in Phase II however did not mdxcate mmerahzatlon at depth exeept for a small and very weak
* spectral IP anomaly detected at the easter_n_ end of the ahgnment of the workings. Further mining
of the deposit may encountered some difﬁculﬁes becaose'Of the probable shallow extent of

mineralization and the association of gold and arsenic minerals.

3—1- 19 Nam Loeng B ore Deposxt _

The depOSJt is located just west of the Bidi South ore deposit, 1.5 km south- southwest of
‘Bidi. It was mined in the mrddle of the’ 1900’3 and presently by some local miners. Present
-mmmg is earrred out. rnamly along hlghly weathered calmte chs in limestone associated with

abundant brown to dark brown clay. ThlS clay is formed most probaoly from the wedthered cal-



cm, veins. The veins cons;stmg of predommantly calmtb with minor quartz and ‘tare stibnite str 1ke

" NNW-=SSE to NW— SE and NE SW with steep dips. They have heen: mmed for more than 180 m

glong’ the stnke length (Fig. =15) Four clay ore samples and two samplec of primary- caleite

“show thie foliowmg analyiical results

Numberof :A:n, ) AR

... . ... .samples L {glt).. (gfty -
'Clay‘inrve_i__n-_ and limestone . .2 02 - 24 . ':'t-r_ace :
, Clay Q‘_r_és_ in stockpile . o 2 S 11._25 —w‘;19.2_0 1.1.3 — 143

I.’rima.ry calcite ore | | 2 . trace —. 4.2 _t‘racelr - 16.2

:One c]ay ore sample taken from a fracture in hmestone contams 65 2 gft Au 43 8 g/t Ag

and 5. 71% of Sb It 1s not clear whether the clay was fonned irom the weathermg of pnmary

. calmte veins or transported from other p]aces by water In general ore of the Nam Loong B

ore deposxt is mainly in the form of aunfemus cldy and thus reserveq is very small and further

mmmg may be feastb}e oniy on a sma]l scaie
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" 3— 1 20 Jambusan East Ole Deposit : -
Several flooded old mine workmgs of the Jambusan East ore deposat are located about 2km
"east of‘ Jambusan a!ong the northern side of - the Ah Onn Road The. deposrt had been mined
_d;seontmuousiy for antnnony and, go]d by many eompanles from the late 1800 to 19’70’
“The mine a_r_e_a; is under lain by _th_e Bau Limestone, the’ Pedawan Formation and a few small

dikes .of - argilli"ze"d :"'da:eite 'intrnding' into. b'oth forrna:tiorts Limestone is exposed only in and
- around the old w_orkrngs and’i 1s overlarn by mamly shale of the Pedawan Form'lnon wrth a neflrly
horizontal and ‘in- ptaees moder ately drppmg contact. The Formatlon near the old mine workings
_ is 1ntensely srherfred with numerous quartz. veinlets. _ o '
‘ The depos1t oceurs in the contact zone between hmestone and shale as quartz veins with
."nnnor ea]erte in lrmestone and networks of mamly quartz vemlets m srherfred shale. Many frag-
ments of quartz 'md quartz-ealelte vem and breccra-hke srheeous ore eontammg shale fragments
in the mme waste near the workmgs may be observed The general trend of the depos1t 1s in the
; E W drrectron as mdreated by the ahgnment of the old workmgs bome fragments of veins from
' the mme waste contam strbnlte arsenopyrite, pynte and rare reaigar Two ]ump ore samples
contalnmg stlbmte assayed irace to 0. 40 g/t Au; trace to 0. 43 g/t Ag and 8.08 to 14. 61% Sb.
_Another thrée ore fragment samples gave 0. 63 to 3. 90 g/t Au and 2.3 10 3.0 g/t Ag.

_ The general features of the Jambusan East ore deposrt is very similar to that of the West
Batu Bekajang Lake ore deposrt although the former is mdrcated to contain less gold. Both
deposrts oecu_r along the eontae_t between llmestone and shale and are characterized by extensive

networks of mainly quartz veinlets in shale.

_ 3 1-21 Tegora Ore Deposrt _ _

The Tegora ore deposrt located 11 km south of Bau town, was rmned for mercury by the
Borneo Company from 1868 to 1909 ‘with a productron of about 363 kg of Hg, and latcr by the
Japanese between 1942 and 1945 .

The mine._ area is underlain pledomlnantly by black shale and sandstone of the Pedawan
}«ormatron whreh strikes northeast and dips 80°--90° south. A dike and a small stock of dacite
are found near the deposrt. 7

The deposit -occtzrs3 as fissnre—ﬁliings in a.chimney'-shaped-poeket in a NE— 8Wtrending
brecciated zone of b]aek shale and sandstone ' Ore minerals are composed mamly of emnabar and
pynte wrth a small.amount of realgar and natwe mercury. The cmnabar oceurs chleﬂy as coatmgs

on the surfaees of fraetures in: breec1a of’ the host roek A samp]e eolleeted trom a mmerahzed
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-ou,terop gave the fotlowing‘ eontents

o A A S A Gn _'?b@f Loy
2.‘3i‘7' o tr w006 '0.-'7,8;_ B 0Ol e

Under nncroscopie observatron, a pohshed sectron of the ana]yzed sample contams euhédral
.crystals. of pyrite. and irregular, anhedral cmnabar fll]mg mterstxces between quartz grains. Some

of pyrrte have, been altered to hmonlte

3— 1 22 Gadmg Ore Dep051t

The deposn: is sn:uated about 14 km south-southwest of Bau town, and it was mined for
mercury together with the Tegora ore: deposrt

The - geologlcal settlng of the Gadmg ore depos1t is almost the same as that of the l‘ egora :
deposit. The deposrt oceurs. 1n 2. sheared zone with a- northeast strrke and a 70° southerly d1p
It extends about 50 m-along strike. The main ore nnnerals are cm_nabar with arealgar and _pyr1te.
These.o'ceur mainly in quartz {réins. .- _ | ' '

From microscopic obsers'ation the polisned section of a'sample is observed to consist.
m(nnly of pyrrte and cmnabar w1th subordmate kermesrte and native arsenic m quartz gangue |
Pyrite occurs usually as euhedral erystals but spherreal aggregates of colloform pyrite, frambordal
pyrite and- aggreg'ltes of long tabular pynte crystals are also observed Kermesite and native

arsenic are usually assocrated with cmnabar whrch oceurs m the 1nterstlees of the gangue mineral.

3-1-23 G. Ropih Prospect | S |

This prospect is located on the southwestern:slope of G. Ro-pih, about 4 km southwest of

" Bau town. . _ o ' | |

Cu—Mo mnlerahzatron assomated w1th abundant networks of quartr veinlets occurs in a
quartz porphyry stock which forms G. Rop1h The stock wrth a diameter of about 1 km, intruded-
the Bau limestone and is, mtensely and extenswely altered and deeply weathered. Some minera-
lized outcrops and numerous mmerah?ed ﬂoats were however, encountered in the southern part
of the stock durmg d_etar_le_d geologmal _mapprng along ‘the. g_eochem_rcal soil sampling lines (Fl_g.
-16). o

‘The 'mineralized outcrops and -ﬂoats are 'eomposed mainly of. pyrite, chalcopyrite and

malachn:e and a ‘small amount of molybdemte ina network of abundant guartz vemlets which - '

are mostly less than 5 mm in thiekness Pyrite and chalcopyrite occur as fine disseminations m

quartz veinlets and in the quartz porphyry itself which is'commonly so. hxghly silicified and
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-a'rgiili'zed that"th'e o}‘iginhl texture of the rock has been obliterated. Malachite occuts in- sonte
ﬂoats and outcrops partnll y stammg the 10(,k gl een. Molybdemte occms as sparse dlssemlnations '
_.w1th pynte in. quartz vemlets Some of the molybdemte form aggregates of fme gmmed crystais
“The quartz porphyry has been mb;ected to mtense s:hcxﬁcatlon chlouuzatlon SGI‘lCltlZﬁthll
~and | kaohmt;zanon S111c1f1cat10n in p'u"txcular is- well-developed in the southern part where it is
_obsewed mamly as netwwl\s of quartz vem]ets Extensive chlontszauon and ‘weak: K-alteration
“are also 1ecogmzabie in this part. Kaolinitization and sericitization occur commonly in the

north central part of the stock.
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Analytlcat results of 2. mmerahzed samples collected from the- outcrops ‘and floats show_

: trace to 0.50 g/t An, trace to 1.3 g/t Ag,; 0.01.100.23% Cu. and trace to 0, 012% Mo
The mineral assemblage, general features of a]teratlon and geologlcal setting, suggest that thc )
:Cu -Mo mineralization found in the area is of the’ porphyry copper type whlch is the first of 1ts
kind known in Sarawak The Cu grade of this prospect 1ndlcated so far by exploratlon drﬁhng.
md the floats and outcrops is rclatwoly low. The dlscovery of the porphyry copper type fminera- -

Tization i in. the Bau Mmmg District, however is. s;gmflcant

3—1-24 Gold mineralization, Sungai :Sinyi and Sim_ga‘i Matung Areas :
‘Geochemical steam--sedimellt-and panned' concentrate sampling undertaken 'during this
project resuited in the delineation of the S. Siny'i.an'.d S. Matung areas which are indicated to have
poténials for gold mineralization. The panned concentrate survey in parhcular mdlcated concen-
tration of placer gold in. the stream sediments from these areas, althongh 10 gold depos1ts and/or.
~ mine workings for gold have been. prewously reported in both areas _
During the Phase III work, detailed panned concentrate samplmg of stream sedlments and
panning of crushed bedrock saimples along S. Smy1 and S. Mud in t_hc S Sil‘in area and S. Matung
-in ‘the S.--Matuhg area, were carried out in an effort to frace _the prhﬁary source of the"p'lacer
gold. In addition, 13 trenches with a ‘to'tai length of 120 m were ..aiso dug in the S.. Matung area.
The resulis of the panned concentrate survey and tren_ching indicaté that the placer gold. was
derived from the Quaternary alluvial bank deposits of gravel, aand and_'clay.”From the detailed
geochemical soil survey wﬁich was also carﬁ_ed out'in both ar'eas'howe‘."cr, possible 'prim'ary'sources'
of the alluvial gold may be delineated. The' source ‘of the ellhvial gold"in .S.'Sin)?i' was fraced toa
sufar'npy area in the upper reaches of the river. A distinct 'aho_naaly for As and high Au values in’
.'soil oceurs just SE of the swamp into which streams draining the ‘anomalous area flow. 1t be-
comes obvious that this aromalous area is the most likely primary soorce of the al]u\rialﬂg'old
found the Sungai Sinyi. The alluvial gold found in Sungai Mud most probably originated from
th1s same primary source the gold being carried there by the Sunga1 Sebuloh whlch drains the
SE part of the anomaly. In the Sungai Matung area, a p0551ble pnmary source is also detécted
by the geochem1cal soil survey to be m the upper Teaches of Sungai Matung This source if

present however is suggested to be of small extent.

3--1-25 Other Abandoned Old Mine Workings

Numerous old mine workings could not be investigated during the project period because
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