?._,.1<.,uJ”m)‘.wvixﬁ_ﬁi_.ﬁ.:,.z._ﬁv...%f:,_5..3_.35,w.a.a_, . ,;. ‘_1_1_\5.",1_:.‘,,,"_. Sl
w b,y R v : ¢ ! . 3 , w
Y " ) . ]

e

v

SRR
iy

Tty

e

(g
Wi,

15

N
1

it

o 1

Ay,
N

Eﬁ% s | ..aumﬁw:ﬁﬂwﬁgc_cs"ﬁﬁﬁs&a g
¥ : P AR ST Lt b
1 T

IR AT bty
R - -

Pt ( i et ; CHILET

3 s . . . L + PSR A







REPUBLIC OF INDONESIA

REPORT ON GEOLOGICAL SURVEY
~ OF
WEST KALIMANTAN
PHASE i1

g e ﬂléRAﬁY | 1
g
:  067671(61 ~

oy Relt

FEBRUARY, 19381

JAPAN INTERNATIONAL COOPERATION AGENCY
METAL MINING AGENCY OF JAPAN



BB SFEE \

18095 /




 PREFACE

The Government of Japan, in response to the request extended by.the
: Ceﬁernment of the Republic of Indonesia, agreed to conduct a metallfe
minéral exploration survey in West Kalimantan, and commissioned fts

implementation to the Japan Intevnational Cooperation Agéncy.

The’ agency, taking into consideration the’ importance of the tecbnieal
naturée of this sutvey, sought the cooperation of the Hetal Hlning Agency of
Japan in ofder to accomplish *he contempleted task,

Sy

The Covernment of the Repub]ic of Indonesia appointed the Directorate
of Hineral Resourcés to execute ‘the Survey as counterpart to the Japan tean,

The sutvey is beiug éarrled’ out jo:ntly by experts of both Governments.

This year's susey was for the second phase survey , consisting of
geological survey, geochemical survey, detailed geological survey and
detafled geochenical survey, for eetallic wineral exploration, based on

the resulés of the first phase survey.

This repbrt sdbmiited hereby summarizes the results of the second
phase of surveysj and i uill also form a portion of the final report
that will be prepared with regard to the result to bz obtained by the

Sur\'ey .

'Rb'ﬁiéﬁ°t8:téke;thi§'Bﬁperteﬁity'td ékpress'0ur gratitude to all

sides%§0ncefned in the execution 6f the said second phase survey.



Febrqgry 1931

///25223‘27
‘Prof. Dr. J. A. KATILE " 'Kefsuke ARITA '
Diréctdor General; - -~ ooppasgddénk, o e e T

Directorate General of Mines, .- Japan. International Cooperation-
Ministry of Mines and Energy, Agency,
Republic of Indonesia. Japan

ﬁ( ‘ "/diﬁ' R
Hasayuki NISHIIE :
President,

. Metal Mining Agency of Japan,.
‘Japan, a
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'Aasmér

Foliowing the first phase of the collaborition survey for exploration of
metallic mineral resources conducted to cuver 500 kn? in West Kalimantan, the
Republic of Indonesia, the second phase reconnaissance survey was conducted
to cover the rest of 1,000 km? in the same régfon, consisting of the
geological, Surﬁey, geochemical'eurvey end placer gold prospecting.

: Further, an elucidation has 'also beén attempted on” the mineralized zones'
through the detailed geochemical survey with soil sampling conducted for two
areas {50 kmz in total) of Serantak and Baayi located as the promising

mineralized zones in the first phase survey.

The interpretation has been made on tne sSurveéy result collected through the
surveys of geology, geological structure, igneous activities and minéraliza-
tions covering total project (1, 500 kmz), ‘togéther with the results of the '
first phase survey, leading ia many new findings. They are briefly suamariz-

ed as follous.

The geology in the survey area cunsists of Upper Triassie - Lower
Jurassic sedinentary tock formatfons and Jurassic andesite, dacite and their
pyroelastic rocks, into whi¢h the batholith of Middle Cretacecus granudiorite

has been extensively intruded at the southern survey area, giving a contact
cetamorphism to both of them.

The'stocks of tonalite and dacite fn tne'Early—Hiddle Tertiary age were
found successively intruding along ‘the ‘structures trending KR-5¢ and NE-SH.

. The absolute age dating resulted in 114 - 103 m. y. for the batholith of
granodidrite, 8 = 95 m.y. for the quartz diorite, 51 m.y. for the dacite
and 2) -~ 20 p.y. for the tonalite.

The mineralized zones of copper, molybdenun and gold are distributed
insfide and around the dacite and tonalite sotcks intruded during the period
of Early-Middle Tevtiary age, dfsclosing the relationship between the young-
er igneocus activities, and the mineralizations.

" Panji copper disseninat fon area and Selakfan copper~lead-zinc-bearing
ore deposit were the promising mineralizations, acong all other mineraliz-

" ed zone found thiough the reconnalssance survey.

‘Through the detailed survey, copper-nolybdenus-bearing quartz velans

were féund at the upperstrean of S. Banan in Serantak area. This niceraliz-

- fx -~



ed zone Is located at the north of Takap - Sirih mclybdenite zone found
through the first phase SULVeY, both belng saxe mineralized in the Sirih
tonallite group., It s aSSumed that the Sivih tonalite are generally acg—:
'companied by thé molybdenite mineralization as well as the existence of _
anomalous Cu-Mo arca found In the north of Sirih tonatile area through the .
geochemfcal reconnaissaﬂce Survey.

Banyl oineralized zone shows an obscure zonal argangerent, such as,
from center to outer, the barrcn tourmaline zone, molybdenite zone, pyrite
zone and gold (ecopper) zone, Especially, the shcar zone along S. Banyi is
accompanied by the serlicite chlorite argillizéd alteration uith the pyrite-
bearing veinlets, but no content of gold and copper 13 found, and the

mineralization might be classified as the pyrite mineralizcd zone,

Thitteen {13) anomalous areas, such as Cu, Fo and Zn, have been found
through the geochemical survey. perEorced in the reconnaissance survey, over
which any mineralized zone or such an 1ndication was overlapped proving
that the geochemical survey with the streanm sedlmcntals was very effective

for extraction of mineralized zones fin the reconnaissance survey a;ea.

Their good relationship with the mineralized zones has also been reveal~
ed through the geochemical survey with seil (Cu and Ho) sagpled in the

detailed survey, provinglﬂuaeffectiveneSs to find the distributions and zones
of mineralizations in the detailed survey..

Tha results of suyveys jolntly conducted in this area and Centré!
Kalfmantan area have proved that the igneous aclivities of island arc and.
cale-alkalic type have occurred during the period from Early to Eiddle of

Tertlary age, and the mineralizations of copper, nolybdenum, gold, mercury

and antimony have beea widely brought into Kalimantan as well,

-x-
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- CRAPTER 1 - INTRODUCTORY REMARKS -

The Second phase survey of cooperative metallic mineral éxploratfon
project in West Kalimantan of the Republic of Indonesfa was conducted under

the,félloﬁ!ﬁé program,

'(1)5'The'fln&iﬂg'éf*ptdmiéing minéralized aveas has been carvied out through
.the'récOﬂnaiSSancé'égtvey consisting o&f géological survey, geochemical
sufvéy Qith‘étfeah sediments and p}aéer gold prospecting, as same aé in the
. first phase survey, over the aréa of 1,000 ke’ , excluding the area of | 500
km? Sﬁrveyéd dufing_thé'firSt'phase survey period, among the whole project
area gf‘ 1,500 ke (eé F_ig.'_i—g).

(Z)i-ihéhékﬁlbfatiOh'of mineval deposits has been cavrfied out through the
détai!édfshfvej céﬁéiétihg‘of geological and géochemiéal surveys with soil
- Séiﬂp'l-i_ng’"oveir:-_")ﬁ km? Véil::"theatwc'n pronising mineralized areas, i.e. Banyl

" minéraliZed avea and Seraatak - Songai Banan nfneralized area, both found

. in fhé-recoﬁnaiséante'survey area (500 ka?) of first phase.

Sever\(?) géologists from Jaﬁaﬁ (Hetal Hining Agency of Japan) and
thirteén {13) geologists and surveyers froms the Republic of Indonesia
'{ﬁifectoféte of Mineral Reéoufces) have been engaged in this survéy, com-
zéncing on 3 Juné, 1980. This field sirvey has been completed on 12 October,
1930, with the EOOPerat{on of gevernmental authorities im the Province, cities,
and villages of West Kaliméntén, in addition to coopérations rendered by the
'ﬁiﬁiéffyrbfrﬁinésngﬁd_qurgy éhd‘Ditecthate of Hineral Resources of the
Rgp@ﬁiié pf'inﬁﬁﬁéélg. | )

! The results of'tﬁe survey have been coapiled inte the prelirminary
geological maps by tﬁefgeologists of both teams at the base canmp in the
field, and 3ft¢r'tﬁé‘r0cks, ores and geochemical samples collected for the
thémical-analyséé'and'laboratory'test have béen analyzed, exanined and
interpreted both'in'Japan and in the Republic of Indonesia, the final

geologiéél zaps and the geochenical analysis maps have been coopiled and
then summarized in this report.



CHAPTER 2 “OUTLINE: OF SECOND PHASE INVESTIGATION

2-1 Réconnafssance Survey
é-i;i | Survéy Area

The area subject to this collatﬁration survey covers l 500 km to
* - Include G. Bawang, Bengkayang, GiRaya, Darit, Paphuman and Senakin
i the northwest area of West Kalimantan; the Republic of . Indonesia, -
of which the Elvst phase survey has’ completéd ovet 500 ka to include

'G. Bawang, Benkayang and G. Raya, leaving thé area of 1, 600 km? for : -
. the sé¢ond phase sSurveyi- e

Because the mineralized area weré expected to exist in the' north
- avea of Gi: Bawang and the weést area of Tunung thtough the results of
"study performed in the first phase. survey, by mutual consultation with
' both sides befoxe starting the second phase survey, the survey area has
been changed core or less to include the above-sentiéned. tvo areas, while
to exclude the east area of Datlt and the eastsouth arda of Béngkayarnig,

where the sedimentary_rocks‘are_mostlyldistribnted, as an equivalent area '
to the above addition ( Fig. 1-2). |

2-}-2 ~ Method and Anount of Survey

.{1)' Geological survey

The geological survey has beén” conducted mainly along the tivets,
using the tOpographic naps of 1[20 000 1n scalé enlarge& from those
of 1/50,000 in scale provided by the government of Indofiesta; and the
geological maps of 1/50,000 in scale have been prepared;’ covering the
total survey area of 1,110 km? .
than 800 ka.

and the total sutvéyéd-ropté tength more
Accordingly, the total sﬁfvey,afeé Ebr-Botthhe Eirst |
and second phases covered-1,655 kn?.. In adﬁition, for all afeaé where
a mineralized zone or its showlng was found, sketch Eapsrof ore

deposits have been approptiétely prepared.

(2) Geochenical sufvey

Keeplog pace with the geologlcal survey, saﬁpling of stream
sedimens, using 80 mesh sieve, was carried out at each river and creak.
These samples were divided into two groups, each being heid by Japan
and Indenesfia. The total nunbex of samples reached 89?, fncluding the



spare samples, and were sent to Japan for chemical analyses of Cu and
Ho. 837 samples were analized in the assay laboratory. ¥hile, the
;chemlcal analyses of Pb and Zn were petformed by the’ ¥ndonesian

'iaboratory These aesay analysis results were used for the geochemical
'*interpretation. ' '

(3) Placer gold prospecting

Bengkayang and Lumar areas in the project vegfon were very well
known as the placer gold prospecting and mining place in the past.
Even at present, some local inhabitants are pining the placer gold in

S a small séale: Because the good reiatithﬁip bétﬁéeﬁ.the distribution
'of placer gold and the mineralized areas was recognized from the

" results oE fiest phase survey, the placer gold prospecting was also
::applied again by pann;ng work at the same places where the geochenical

" gampling was ‘conducted, covéring 862 locations.

" 2-2 Detailed Survey |
2-2-1 Survey Purpose

" Tw6 pronising mineralized areas, Serantak and Banyi, covering 50
“km? in tétal, wére located by the geoioglcél'énd“geocheaical'tecon-
”haiéﬁnce gdrvéjgof the first phase, and €he invatigation of
'.minéralizéfiéns was conducted in detail; consisting of geological and
'gédchééiéai‘éﬁfvéyss in orde? to explore the geology, geological

structures, Igneous activities, relationship among the mineraliiations,

se¢ale and characteristics of mineralized zones in these areas.

2—2+2:‘7_ Sqryéj Area

“The following two areas were selected for the detailed survey in
‘the second phase, where the distributfon of amineralized areas was
- reéogniéed'iﬁ the'study of the geological and geochenical surveys
péfformed'in the fivst phase.

‘(1) Serantak area

The nassive copper»bearing pyrrhotite ore deposits and the gold-
bearing quartz veins were distributed in this area of 15 km?.



2-2-3

(2) Banyl area

A hydtothermal alteration zone accompanled by the pyrite dissemi—
nation was found, conteting at S. Banyl, around where the mineraliza~
tions wvere sporadic, such as many of chalcopyrite-gold—quartz veins,
molybdenite chalcopyrlte 6195emination, veinlets and network of moly-
bdenite, gold—quartz veins fu the avea of 315 km . '

Method and Amount bf:SurVey
(1) Compilation of topographic maps o

The topographic maps of 1[5 000 in scaie were complled using the

atr-~ photographs of approx. 1749, 000 in scale provided by the governnent

-of Indonesia, covering Serantak area of 20 km and Banyi area of 56 kn2

totaling to 76 km?, These Baps were used for the detailed geological
and geochemical surveys, and further, as the’ original topographic maps

to compile the geological maps of 1/10,000 in scale.
{2) Detailed geolbgical survey

The detailed survgyuoh geolbgy, ge&logiﬁal structures, pineraliza-
tions and'hydfdthernal alteration zones was carried out at the’rlveis
and roads, usiog the topographic Eaps of lIS 000 in scale. The survey
area consisted of Serantak area of 15 kﬂz and Banyi aréa of 36 km s

totaling to 51 km2 and the geological paps have been c0ﬁpiied with

- 1/10,000 scale.

(3) Ceochemical survey

Sampling of soils for the geochemlcal sur?éj was petforme&.from
B-horizon, selecting three (3) sampling poinks per kn? ‘whére haviﬁginé'
influence and no contamination ffﬁm;the rivers. These soil éaﬁples
colléected were dried in the son at the canp; screenéd through a 80
mesh sleve and dindéd-td téo'packsg'bné to Japan and aﬁdther‘tofibe
Directorate of Mineral Resources of Indonesia, for chemical-adalyses

in the assay laboratory. The total number of samplés reaéhed 1?5,

7 including the spare sanples, of which 160 samples were sent to Japan

for the cheaical analyses of Cu and Ho elezents in thé assay laboratory.



2-3 Report

in addiflon to the discussfons riadée one after another at the
survey'fieldS'ot_¢amps on the survey results, efther in the recon-
‘naissance or:detéiled survey, -the codpilation work of prelibinary
geological maps and_bthers were performéd at thé base camp and in the
Diréctoraté.6f;HinetaiVResourceégwafter coopletion of field survey.
Data processing and fnterpretation were carried out and the compre-
- hensive study was made In Japan. Thus, these studfes and conclusions
were summarized in this report. In addition, the laboratory analyses
and observations were made on the samples collected thfough'the
reédﬁﬁéisé&hcévﬁﬁd detailed surveys, réspectively, as follows.
101 samples for pétrographic microscopic examination; 24 samples
'for ore microscopic examinationi 56 samples for ore chemical analysis:
5 samples of granltic rocks for determination of their absolute age;
:11_s§mples“of;igneou§ rocks for complete analysis; and 10 samples for

X-ray diffraction analysis.
2-4° Survéy Team and 'Schedule
2-4-1 - Survey Schedule in Ludonesia

" The second phase survey was carried out in accordance with the

following schedule.

Period covered 15 Hay, 1980 to 10 February, 1981

Of the total period covered the survey period in the field was as

- follows.
Departure of advance party 3 June, 1980 to 22 June, 1980
- and preparatory work
Depafture of main-party and 23 June, 1980 to 1 July 1980
_mobilization to the survey
area
Reconnaissante svivey . 2 July, 1980 to 15 August, 1980
Detafléd survey 16 August, 1980 to 4 September, 1980
Demobilization and retura S September, 1980 to 13 Septeamber, 1980

of pain party to Japan

Data processing in Indonesia 13 September, 1980 to 12 October, 1980
and retura of survey teéam :
leader to Japan
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of Indonesia

Japan International Cooperatién Agéncy
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CHAPTER 3~ PREVIOUS SURVEY

Geological reconnaissance surveys in Hest Kalimantan had been performed
by Dr. Holengraaff (1900), Br‘ Hing Easton (1§04) and Dr. Loth (1920},
during the perlod of Dutch colonation. The geological maps of 11100 000
scale have been compiled by Dr. Hing Easton, covering West Kalieantan area

to include the survey area of this progect.

Further, the surveys for Kest and Central Kalimantan areas had been
performed by' e, Kfol (1920) and Dr. Zeylmans Van Etrnchoven (1931 ﬂ'1939),
erporting the resulté and compiling the geological maps of 1/250 000 scale.
Dr. Bemmelen has suumarized these results into Geology of Indonesia (1949),.
desctibing the geologieal stratigraphy and geological structurée of

Kali-antan.

The subsequent analyses of geological structures in West Kalimantan
and Northweét.Saraﬁak, including Sundaland and Malaysian Sarawak, had béen
performed by Dr. Katili (1965 ~ 1973), br. Haile (1968 ~ 1973), DPr. Pupilli
(19?3); Dr. Hatchison (1973 & 1975) and br. Hanilton (1978), from the Plate
Tectoni¢s points of view-

" The alluviom‘placef.gold had beéen mined in Panembahan of Mandor, Sambas
and Bengkayaﬁg, so-called "Chinese District", on the ore deposits of ¥est
Kalimantan, during'the'period froo the 18th century up to the first half of
the 19th century. The éurvéys and prospectings on the primary gold deposits
at lumar, Senturyu and Béngkayang, the copper ore deposits avound Handor and
the molybdenite ore deposits at Gunung Bawang and Bemaul had been conducted,
but no detailed data and information had been published. At present, no
zore than a_smallrscale nining at the alluvinun placer gold deposits iIs being

operated by local fohabitants.

In 1970, the Hineral Exploration Divisien of Geological Survey of
Indonesia conducted the cetallic mineral resource exploration survey in
West Kalimantan, coverlng approximately 10,000 ka? bounded by the 0° % 1°

‘North Latitude and 103° v }10° East longitude to include Pontianak,
Singkawvang, Bengkayang and Mandor, with the geochemical survey by sampliag
at a rate of one strean sediment oer about 5 kmz, and the geochealcal

anonalous area has beén discovered at several locations.

The detailed survey of copper and molybdenum pinecalized zones at
Guaung Ibu was conducted dering the period 1974 v 1978 under technical



cooperation rendered by the government of Belgium for follouing up the ab0ve
reconnaissanre geochemicai survey, and the current survey continued by the

including the detailed geological and geophysical curveye, driiliﬁg éxplo-* -
ration and the alluvlum placer gold prospectiﬂg £y at present continuing '

over the 3eochemica1 anomalous areas and over the placer gold aréa at N
Sarbas as Hell.

The area (1 500 kmz) subject to this project was planned, reférring
to the existidg mineralized zone inforaation, especially the results bf S

above-ncntioned geochemical and reconnaissance surveys.
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" CHAPYER 4  OUTLINE OF SURVEY AREA.

l.ocatlon and AcceSSabﬂity

-The prodect area covering 1,500 koi? 13 loeated at the northwest

. patt of Hes; Kalimantan, the Republic of Indonesfa. (See Fig. 1- 1)

“ Thée hdfth"ﬁéff'of thié-pfbjeét'éfea‘is:chéfacterizéd by a mountain

L ¥ange with'Gunhng Bawang the higheét,.l;égosm above fhe sea level,

whiié thefcentrél'pért;by.a-noqntain r@hge extending east-westward,

'cénéiéting'bf Cunﬁhg Pandan Keefl and Gunung Cehting Bakilok of

around 1;000 i high. However, the project area is generally'chéfacter-
ized by tow land or plafos with elevation rangﬁng.from 100 to 500 m

above the sea level.

The domestic Garuda round-tiip a{r fl[ghts (P 28) are nationally
operated twice a day between Pcntiangk and Jakarta, Caplta} city‘of
thé'Répﬁblic”dfjInQonésia,'taking apbr@kiéately one.hour.for one way.
The tine diffefentia! is one hour between the Java island and the

Xalimantan island. = .

- The project area is accessible by two wroutes, i.e. north and

south route.

The north route starting from Pontianak, Capitél of West

<Kéiiﬁantan Province, runs 145 ko sorthwayxd along the seaside voad to

Singkawang, the. second biggest city ian the same province, and reaches

-Bengkayaﬂg, thema]orlocation at the north part oi the survey area,

further 75 ko eastward From Singkawang. There is a paved road further

northward to Sarawak from Bengkayaug, and 1t takes about-S hours by

¢ar to reach [toﬁ'POQtiahék to Lumpar where the base camp was set for

the suvrvey In thé north part.

“The southern part of the survey area Is accessible by a paved or

gravel-réad up to Darit runnfng eastward from Sungaipinyuh on

‘=Pontianak—$ingkayang road, via Mandor, Paphuman and Sidas, and the

total distadce is approximately 120 ka. This south road was recently

paved as a 1ok of road coﬁstfuﬁtibh running to the east region of

‘Kalieantan, ‘under the Colonbo Plan Assistance currently rendered by

the government of Austraiia, having a good confortable road up to

' Darit to facilitate an ease of arriving Darit even by a passenger car.



However, the roadibétwééh Pacit and Bengkayang is still képt unpaved,
hard in passing through even by a Jeep. '

The major voads are well conditioned £or ttafflc as abOVe. _
Howevef, nothing but the mountain roads ‘and’ trails ‘aré” dependablé to

‘the survey site from these major roads, ‘thréugh which thé ‘Survey: equipn
ment;, ¢amping materials and foods can only be transported by labors.

' The ferry boats transport passengers, ¢ars’ and goods to across
S. Kapuas runniug ‘at ‘the north of Pontianak “but if it -1s in congestion,
a IOng tine waiting 1s enforced. -

4-2 CirCUﬂétance of Survey Avéa

The admlnistrative divisions in the Republic of Iﬁdonesia is
: organized wlth Propinsi (Province), Kotamadia (City) or Kabupaten
- (District), Kacamatan (Country), and Pesa or Kampung (Village),
“each of which a Gubernur (GOVernér), Bupati (Chief ‘of Bistrict), Camat
(Cbief of Country), Kepala Desa or Kepala Kampung (Chief of Village)
is appointed, tespeétively, to povern the tes§OnéiBlefarea.

West Kalimantan Province (Propinsi Kalimantan Bafat) covers a
total area of 146,760 ka? and has a total population of 2,372,516
inhabitants, based on 1977 ¢ensus.

The northvest ‘avea’ of ‘West Kalivantan Province, coverlﬁg Kota
pont ianak, Kabupaten Pontlanak “and Kabupaten Sambas included in the
survey area of this project, has béen highly developed since the past. _
' 60% or 1,411,647 inhabitants of ‘the total populatfon of West Kalimantan
" Province are diving in these three areaézédvefing‘Ziz of total West
Xalimantan atea, wheré the majority of population cénceatratés at the
plain area along the coast line.

ESpecially, nany Chinese immlgrants “have’ lived in the” plain area
and atong the coast live since the past, and the Chlnese—lndOnesians
are occupylng more than 60% of total’ population in Singkéwang where is

| the central city for them. Besfdes thea, thére }ives another tribes,
such as Dayak, Malay, Java and Sunda aad so forth.

This area is well known tbat the gold ploducts have beén traded
since the 13th centrury, and the placer gold nining had been Elourished

at Mawpawah, Montrado and Bengxayang, whére have all Yeen well known as
“Chinese Pistrict" since the mid-18th centruy.

- 10 -
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- The gold mining has, however, rapldly inclined since the mid-19th

céntury, and at preseﬂt; no more than a small scale gold mining can be
seen by some local inhabitants only during a spare time out of their

agricﬁlturél work.

Agricultural products are at present their major products,
éépeciélly'harVQSting rubber and pepper.  Dayak peoplé in the survey
avea still cultivate land by slashing-burning agriculture, even today.

No fierce animal is liélug, except the venomous snakes (green
snake, . cobra, ete.) having a hazavdous polson, with which the suivey

zembers have beén greatly bothered and afflicted, together with

. leaches, a ﬁoisdnous plant called jeratan and some infectious diseases

from river water. Also, as the area is fa the tropics, malaria is a

. - -
comzon disease.

Climate and Vegitation

Owing to the survey area to be located nearly on the equator, the
climate is characterized by the so-called tropical climate having a
high tebpératurérand a2 high humidity with a plenty of vaiufall.
Fig. 1—3_gives the annual precipitation record of 1975 ~ 1979 at
Bengkayéng, according to whieh the total annval precipitation reaches
up to 2,900 ~ 3,850 =, thé monthly record showing 100 ~ 200 ma even
during the dry season from June to August, while reaching 300 v 350
e during the ralay season froo September to MHay. (Fig. 1-3)

The mountain region, such as G. Bawang and others, has a very

‘high humidity, even during the dry season, being covered by thick

clouds and having a plenty of rainfall. Accordingly, the temperature
in the region is so low at night that it requires a sleeping bag at the

Camp.

Owiag to the high temperature with a high humidity in general, the
tropical plants have luxuriantly grown, forming a troplcal forest zone.

There fs not much of shert vegitation under the tropical forest zone in

" the mountain reglon, but bushes and grasses are very dense in the

plafns, especially the dense growing of bushes at the trace left afterx
slashing—butniﬁg agriculture, and therefore, many Is very difficult to

enter inte the field, except for the areas along a road or a river.

- 31 -
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CHAPTER 1, GENERAL DISCUSSION

~ The second phese 9urvey'eonsists of reeonnaisssnee survey (geological
and geochemical surveys, and placer gold prospecting, covering 1 000 qu)
and. the detailed survey (geological and geochemical SUTVEYS, covering 50
km?) over the Serantak and Banyt mineralized zones, resulting in the aequi—
.sition of many ney. data and information on the geology and ore deposits
in the survey area, together with the advancement in interpreting the

relationship among ‘the geology, geological structures and ore deposits{

1-1 Géo1oglcal Gutlme of Survéy Area '

The reconnaissance geological survey has been completed over ‘the
total area of 1, 500 kmz assigned to this project, resulting in the
‘ clear interpretation on the geology in this area. Consequently, this
-area can broadly be classified fato the follouing geolopgical epoches,
'through which the geological structures, igneous activities aad

mineralizations in this area can bé characterized.

'(l) Thick flysh sedimentaty rocks were deposited during the period

fron Late Triassic age to Early Jurassic age.

{(2). Extrusion and depositions of andesite, dacite and their pyro—

clastic roeks in Jurassie age.

3 - Intrusions of<granodiorite batholith during Middle Cretaceous

age.

(4) - Intrusioens of dacite and tonalite, andesite dykes and deposits of
"daeitic pyroclastic rocks during Tertiary age.:

' Beginning wuith the sandstone deposits accoopanied by a little of
acidic tnff, Upper Triassic - Lower Jurassic sedimentary rocks (Beng-
E Rayang’cfoup);‘eonsisting of sandstone, siltstone and pudstone, has
baen fytnniéally'aceusulated as the normal thick sedimentary rocks
‘(Elysh type).
Two species of ammonite fossil at the Lower Jurassic Toarcian
" stags weéve diséovered on the uppér foreatlon of th Bengkayang Group.
This ammonite fossils are corréelated with those of Tethys fauma, belong-
ing té the edme fossil fauna group as those ia the Europe and Toyora
Group in Japan, and the yfeldings in this area were very important for
a conparion'aeong these Tethys fauna formations.
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The andesite, dacite 1avas and thefy pyroclastie ‘rocks (Jirak end
Belango Pormations), genetated during the period from Hiddle—Jurassic
L :age before ‘Cretacesus agé, vere widely deposited "Basal’ COnglomerate
| was partially overléin én Bengkayang Group unconformably. The 1gneous
'rock group (Hatan Compiex by Dr. Bemmelen, 959) having an’ extensiye
'distribution at south of Sehwanér mountéin fange (southwest Kalimantan).
has conventionally been compared with the Upper Tiiassic grouP, but it
may ‘be correlated ‘with the Jirak and Belango Foroations detefmined ‘as”

Jurasic ‘age in tbis survey.

In the southern part of this survey aréa, the granodiorite has _
fntruded at both Gunung Raya and’ Gunung Sebiawak as a large scale

:batholith giving the contact metamonphism (serictitization, siti-
clfication, and epidotizatiOn)

The granodiorite is cniefly representative fa the rock facies,
however, the quartz diorite and’ granite are recognized as stoeks or
dykes. The K-At absolute ‘age dating dated as, 114 - 103 m.y. for
granodiorite and 98 - 95 m.y. for quartz diorite, resulting in an
intresion durlng Hiddle—Cretaceous age.‘ '

Sirih and Banyi Tonalites as the younger granitic rocks, are
widely distributed as stocks in the Survey area. The K-Ar absolute
age dating dated as 27 - 20 m.y. for these tonalites, resulting in an
tnstusion during the pericd from Oligocene age to Hiocene age.'

Beforé the tonalite has fatruded, the dacite (51 m.y. by the K-Av
absoluté age dating) associating with dacitic pyroclastic rock . -
- deposits (Serantak daeite and dacitic pyroelastic rocks) has similacly
intruded, which ave ail assueed consistently to be a series of

formations during the younger igneous activlties.-

The granitié: rocks intruded through the igneous activities from :
Cretaceous agé up to Miotene age belong to calc~alkalic rock series

equivalent with those of Japanase Island-arc in terms of the chemical

coapositions. .

Aléo, these tonalite futrusive rocks can be classified into the
magnetite granite serfes generally: acconpanied by the porphyry copper _
oré deposit, based on the classification of Dr. Ishihara (1977), as the
vesilts of opaque mineral. éxanination$ under wmicroscope. .
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l-2.,0utline of GéoiogiCaI,Structure

. West Kalimantan, including the suryey avea, is situated in the

: Cretaceous ﬂagmatic Arc continuing from the east part of Malaysia to
“the central and southwest ereas of Kalimantan through the project area,
--and also at the south area of Lupar Chert - Ophiolite zonc running '
~along the south boundary of Northwest Borneo geosyncline (Tertiary age)

as well as continuing. around the boundary between Kalimantan and

Halaysian Sarawak,

The major geological structure. in the project area is, therefore,

,,characterized generally by those of series trending toward NH-SE,

: 2caused by both the Cretacéous Hagma ActiVLty and the northwest Borneo

"geosyclinal structural movements. Namely, thc older structure (anti—

clinal and synclinal axes) seen in both Bengkayang Group ‘and Belango

Fornatlon is of hH-SE direction. Also, the diréction of granodiorite

rbatholith intruded during Cretacous age, the anticlinat axis of dome

sttucture intruded by Sirih tonalite, the andeslte dykes and faults

are of H\H—SSE direction.

1-3

-~ Besides the above, the structural dlrect1ons of NNR~S$E,‘
and BEE SRH can be inferred from ‘the aligament of quartz diorite,
younger tonalite and dacite stocks intruded into the Cretaceous
granodiorlte bathol1th, and the shear zones accompanied by faults

and mineralizations. They could be the séructural lines caused by the

‘block movement in the Cretaceous granodlorite batholithes.

'Characterishcs of Hlnerahzatwn

;7Hineralizations In the survey aréa are divisible as Follows.

1y Chaléopyrite-molybdenite quartz vein (Sirih tonalite)

(2) Mineralized zones c0nsisting of tourmaline, chalcopyrite woly-

bdenite, pyrite and gold (Banyi tonalite and G. Raya granodiorite)

_(3).‘Gold* and copper-bearing pyrrhotite ore deposits {Serantak dacite)

(&) ¢halcopyflte'disseainéted zones (Banyf-typé tonalite at Panji)

{(5) Copper, lead and zin¢ bearing arsenopyrite ore véin (Jirak group
at Selakean area)

(6) Manganese ore deposits {(Serantak dacitic pyroclastic rocks)
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(Note): Items in parentheses show tﬁé5¢odﬁir}‘t6cké’embéaaed?oiefdeboéts.
. Besides the ‘abové, tha’ pyrité diSseminated zones accOmpénied by

the silicification and argi¥lizatidn; as well as “the- areas ‘acéompanied
by 8 little of chalcopyrite dissemination were discovered at- &any loca-~
tions. Also, “the’ pyrrhotité dissemination was ‘sotetimes” found in the

fine grained tuffaceous ‘vocks of Banan Formation in Bengkayang Group
which is the owest formation in this project area, o s

These mineralizations aré related to the younger igneous o _
Eactivities (acidic plutonic activity = hypabyssal igneous activity and
volcanic activity during the period from Late Cretaceous age to ‘Early
' Hiocene age, i e, Serantak dacite, Sirih tonalite and Banyi tonalite)

In addition to the molybdenite quartz vein of S Takap and
_S. Sirih already known in the Sirin tonalite through the first phase
survey, the other mineralizations of similar type were newly found at
the upperstrean of S. Banan n the Sirih tonalite extended turther
northward and distributed up to Gunung Buwah Obah. It was also )
revealed to have a possibility of distributing new molybdcnite quartz
veins, because the anoaalous atreas of molybdenun and copper were dis-

coVered through the geocheaical survey conducted in this ‘area.

The Banyi nineralized zone consists ot zonal arrangements dividing
roughly fnto barren tourmalinized zone, chalcopyrite—uolybdenite
mineralized zone, argillized zones (sericite - chloride - quartz)
accoapanied by the pyrite along Banyi-river, and gold mineralized zone,
in order from center to outer. A little alteration was discovered in
the chalcopyrite and molybdenite minnalized zones, indicating the weak
mineralization even at the surface outcrops, but it was proved that the
nineralizations along Banyi river wexe reparkable in the argillization,
such as sericites, cblorites, etc., being accompanied only by the pyrite,
and indicating no content of Cu and Au in the results of chemical anaiy
sis of these samples. The shear in tbese zones occurs along §. Banyl
affeéting a strong h)drothereal alteration in' i, thtough which it could

be a kind of pyrite halo where the pyrite is the main ore ninerai with
~ no content of Au and Cu.
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'1:4"

1-5

-The Panji mineralized zone newly discovered in this survey
contained the chalcopyrite in the veinlets in the Banyl tyge tonalfte.

.. The Selakean mimeralized zone was distributed at the east part of

- this project area. The copper, zinc¢ and gold beariug Arsenopyrite ore

_ deposits were embedded 1ﬁ*Jinak_aﬂdesité Formation, locatlvig away from

the tonalite stocks, together with the gold and copper bearing

pyrthotiie 6regdepqsits around theVSerantak dacite.

jReié{jéﬁsﬁjb'Amdng Qéol6giéé1,Stfu@pures, Igneous Activities and
Mineralizations

! The mineralizations in 'thlsé area proved the relationship with the

activities pﬁiyéunge;_acidic_igneous rocks from Late Cretaceous age to

Early Hi@éené‘age} such as Serantak dacite and Sirih and Banyi tonalite,

~which ate'disfributed‘as stbcks. _

- ., These acidic Igneous rocks have been intruded, being controlled
. by thé NE-$W structural line of block novement occurred in the Creta-

" ¢eous granodiorite batholithes (. Raya granodiorftes, etc.) as well as

by the general structural line of NW-SE. The mineralized zones were
also embedded in the fissures and shear zones in these structural

Jines.

Corretation between Geochemical Survey Result and Mineralized Zones

The geoéhémical survey with stream sediwents was conducted in the
reconnaiséancé éuryej area (1,000 kﬂz}, resulting in & locations of
aﬁomalous'aféas mainly with Mo, 3-locations mainly with Cu, 4 locations
mainiy with Cu-Mo and 2 locations mainly with Pb and Zn, totaling to
13 ioéétions.

Nothing special was, however, found ia the correlation among Mo,

Cu, Zn and Pb with each other, but a little between Pb and Zn.

The Mo anomalous area was especially well correlated with the
wolybdenite minéralized zone distributing in the Sirih tonalite, as

samé as the results of first phase survey.

~ No molybdenite mineralizatfon was confirmed yet in the G. Buru
and G. Buwah Obah molybdenite anomalous area through this survey, but
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a new molybdenite mineraliZatien is éxpécted to be discevered in this
‘area, from the results of this survey.

The Cu anomalous area qu‘diseovefeﬁain the Panji mineralized zZone
newly found theugﬁ this survey; where the Ho;anOEOIOUs'atea_edeex1sted‘
as well. : These anoralous areas are very important to coincide-with the
Panji mineralized 20N,

The Zn anomaIOus area was coincided with ‘the Selaaean minefalized
zones, being aecompanied by the Cu and Ho anomalies. It is noticeable
_that anomalous area is infetred to indicate ‘Sélakian mineralized zone

representing zinc copper bearing arsenopyrite deposit were recognized

in the other anomalous areas of Cu, Mo, Zn and Pb respectively.

An’ anohalous atea of either Cu or Hb was found through the geo—
cheniéal sucvey With 'sofl’ samp]es collected in the detailed survey
area, ranging in a good correlatlon with those oi winéralization out-
CYOpS. ihrough the results of thes surveys;.the sampling of stréam
sedizents in the recoitnaissance suiVey.de_keil as‘Sanﬁling of soils 1n .
the detailed survey proved very éfféetive and hsefui'fo'inﬁestigaterand
locate the mineralized zones in this area.
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CHAPTER 2 CONCLUSIONS AND FUTURE PROGRAM -

"Conc]u510ns

i Following the first phase survey, the seconé phase survey was

‘ conducted uith the detailed survey (geological survey and geochemical

survey) to evaluate the two mlnera!ized zones (Serantak and Banyi areas,

50 ka? in total) located from the Eirst phase survey, as well as to

continue the reconnaissance survey (geologleal and geochemical sutveys)
';with the’ purpose to_locate the prospective mineralized zZones, in addi-
‘tion fo investigaté the géology) geological structures and mineralized

zones in the area (1,000 kno?) vemained from the first phase survey.

‘Thée conclusions résulted from the second phase survey are as

Cfoliows.

i(l) The geology and geologlcal structures were clarified of the total
. area (l 500 kmz) subject to this prOJect, i.e. both the stratigraphy

"and their 3ge vere ¢larified of thé foreations consisting of the sedi-

Eéntary rocks, volcanic vécks and pyroclastic rocks.

For the lgoeous activitles, the gtanodiorite batholith extensively

‘_distrlbuted in the project area and the granitic rocks intruded

'into'the'batholith'were'specifically elassified'into the granodiorites
and quattz diorités fatruded during Middle Crétaceocus age and the

tonaiites intruded during ‘the period from Eocene age to Early Meocene

‘age, thfough the geological survey and X-Ar absolute age dating.

For the geological structures, the gemeral structural direction

of ﬁQJSE‘Gas éonfir&ed;fn Hest Kalimantan. Also, the'struetufal line

" “of ‘NE-SH was assumed in ‘the block ‘movément structures found in the
- gx‘anodioril:e batholith

- It was also assuned that the younger igneous rocx intrusions

were confined from these geological structures and pIOVIded the places

.. for miniralization.

(2) Based on thé chemical analyses and the absolute age dating with
the plutonic rocks newly added from this survey, the rock facles

classification through the microscopic exaninations and the results
of comprehensive study made together with the results from the first

fphase survey, the granites in this area were eiassified into two

categories in teras of age.



Namely, the granddiotites of G. Raya type extensively distifbuted
as batholith in this survey area wére dated as 114 - 103 m, y., the
quartz dio¥ites of Tiang type were the Hiddie Cretaceous intrusives
during a period 98 - 95 o.y. and the dacites of Serantak typé and the
“ronalites of Sirth and Banyi type, both being distributed as the
insttusives during a period 51 ~ 20 m.y-; from which they were all

verified to be caused by the igneous activity during a period from
;Hiddle Cretaceous age to Early Hiocene age.

Judging either one from the results of chemieal analyses, they
V:all belong to the igneous rocks near to the calc—alkalie rock serles
of island arc type similarly in Japan. '

According to the results of mieroscopic examinations with the
opaque minerals sampled, they are all classified into the magnetite
sexies granite predominant with the magnetite (common in thé porphyry-

copper ore deposits, according to the classification of Dr. Ishihara).

(3) Several nineralized zones were newly discoveted fn the recon-
naissance survey area. Of the-, noticeable were both the Panji
chalcopyrite mineralized zone and the Selakian c0pper and zinc bearing

aresenopyrite mineralized zone to be futther investiged i the future.

In the detailed survey area, the mineral conditions and character-
1stles were clarified on the Banyi mineralization. A new. chalcopyrit~
molybdenite mineralized zone wasﬂalso‘found at,$§~339@“ area, uhich is

thought of a northuard_extenSion ot_Sirih;Takap mineralized zone.

Judging from the mineralizing conditions, such as'nnmter, width,
scale and grade of the ore veins, it scems to be not potentiaily
embedding the eolybdenite velns., However, because of the facts that
an extensive distribution of tonalftes embedding the Eolybdenite veins
was found at the north of this mineralized zone thtough the recon-
naissance survey and that a Cu—ﬂo anoL lous area was discovered around
the tonalites through the geochenical SUrvey, a possible bearing of
new nolybdenite nineralized zome can be expected at north of §frih
Tonalite stock.

(4) For the investigation techniques to locate the mineralized

““““

Survey colleeting ‘the stream sediments was applied in’ this sutvey area,
Also, in order to investigate the nineraiized area distribution In the
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2-2

‘detailcd survey area, the geochemical survey sampling solls was applied

in a subgrid syatem. Both methods disclosed the anozalous areas indi-

cating an existence of mineralized zone, from which they proved very

'effective to the reconnaissance and detailed surveys, respectively.

(5) In the central and west parts of Kalimantan where the collabora—

;tion survey between dapan and Repubiic of Indonesfa has been conducted
“the copper, bolyodenum and gold mineralizations have been recognized

Cin the survey areas, clarifying them to be derived from the 1gneous

activities during Early Tertiary age.

: BesideS'the above, the ¢opper “and molybdehite mineralizations,

“f.e. Gunung Ibu copper-molybdenite mineralization and Paloh copper

nineralization, inﬁidentolrto the same granitic rocks are well known

-_ !in Hest Kalimantan, but any of these nineralized zones is assumed to
'relate to the younger igneous activities.. Also, many other mineraliza—

_itions are extensively dlstrlbuted such as ‘Hg, Sb ‘and so forth, but

they are assumed as a link vith those during the same era. They are

not yet completely surveyed ‘and interpreted.

] The results obtained Eron the cooperations metallic mineral

) exploration survey in _the central and west parts of Kalimantan will

provide the very useful and fundamental data and fnformation to
investigate and interprete the mineralized zones in the Kalimantan

area. : ; ' ‘ -

Vieuing fron these data and information, many mineralized zones

,of Cy, Mo, Pb, Zn, ‘Hg and Sb extensively distributed in the

Kalimantan area are very possible to relate to the youngey igneous

_Eactivities as same as those in the Yest Kalimantan.

Future Program

The nineralized zones in this survey avea consist of those related

- to the igneous activities intruded during Tertiaty, such as tonalites,

iy dacites, etc. Hany mineralized zones and indications have been

recognized thr0ughout both the first and second phase surveys.

:Further,'the actual conditions of two pninealfzed zones located Exon the

first phase survey have been ¢larified by the second phase survey,

discovering many new metalfiferous vedns as well,
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The Euture program and issues are deScrIbed hereunder, based on
the interpretations and evaluations made on the results ‘of project
survey. 7 o o '“j'“

(l) Hany mineralized zones and mineral indications are found In the
recconnaissance survey area, among which both the Panji cOpper dis—
_rseminated zone and the Selakean copper, lead and zinc mineralized ‘zone
-:are very noticeable. ESpecially, in the Panji area Hhefe the entire
mineralization could not be clarified thrOugh the reconnaissance Survey
due to the poor conditions of exposure, the detailed geological Survey,
geochemiéal ‘survey with ‘soil sampling and geoph)sical survey “(I.P, sur-
vey) may prove Veiy ‘effective 1n ordes ‘to clarify the extensions of
" this m{neraiizations o K T

S e

Also, if the old trenches collaped at present “are cleaned up ‘to
_confirm the mineral conditions and the minerafization is hopefully _
expectable for ‘the Selakean mineralized zone. Considerations shouid

be given to the future detailed survey." 1 : CT el

(2) Foiybdenite mineralization was newly Eound at Sr Banan of
_Serantak area of detailed survey area, sitnating at the northvard ex-

tension of Takap - Si‘ih EOlybdénite quartz veins found through in the
first phase survey. : .

These mineralizations were distributed in the Sirih tonalite
which were confirmed through the reconnaissance survey tS further
extend up to G. Buuah Obah $a the north area. 150, the Ho and
Cu anomalous areas uere recognized around then through the’ geochemical
survey ‘with strean sedioents. Thus, possible expectation can bé
held for finding a new uetalllferous vein even in the Sirih tonaiite
around G. Buwah Obah.

Further, for the Banyi mineralizations, zonal arrangements of
barren touruallnization, copper ? eolybdentite mjneraiizatiOn, pyrite
eineralizatlon incidental to the sericite - chlorite alteration and

gold - copper mineralization could be consldered as a zonal arrangenent.

Among the above, since Cu, Po, Au, ete. were rarely found in the
Banyl pycite mineralized zone accompanylng the specially strong
alteration, along Banyi river, it is considered as the pyrite halo,
having a pooxr bearing of ore minerals.
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(3) Por the mineralizations {n the area of Hest Kalimantan, the
interprétation has alveady been made to relate to the younger igneous
activities of calc-alkalic rack series intruded during Barly Tertiary
age, through the collaborated metallic mineral resource survey in this’

project in addition to the survey already conducted in Central
Kalimantan.

There are eany mineralized zones and indications of Au, Hg, Sb
and others in. addition &0 Cu and Mo in West Kalimantan, as shown in
Fig. 3-2. For examples, Gunung 1bu copper-molybdenite mineralization,
Paloh copper mineralization, E2xcury oineralizations at upper stream of
S, Kapuas, antimony mineralization around the boundary between Halaysia
and Borneo, etc. are said to relate to the similar younger ignéous

activities (Taylor and Hatchison, 1978).

Refefring the results of this survey to these mineralizations, to
extend the study over the geology, geological structures and igneous
rocks and the suvrvey over the exploratibn of ore deposits, especially
to.clarlfy the correlation of these mineralizations with the younget
igneous activitiés in the avea of West Kalimantan, which were con-
sideféd to’haQe been generated, because the oceanic plate of northwest
Borneo'hés, during Early Tertiary age, subducted under Sundaland of
¢ontinental crust, means to geologically position the mineralizations
fn this area and their neighboring areas, providing the very impértant
fandacental data and information for interpreting the ore deposit
bearing conditiéns not only in the project area, but also in

Kalimantan.

1t is recouszended to further continue the suvrvey and interpreta-
tion on the mineralized zones currently known, based on the results of

this survey.
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CHAPTER 1  OUTLINE OF SURVEY AREA GEOLOGY

General Geo‘logy in 'Aest KaHmantan

The west area of Kalimantan, including the survey area of ‘this
project, is situated at the eastern surrounding of Sundaland making

part of the south end of Asian COntinent (Fig. 3-1}

. West Kalimantan island, fncluding Malaysfan Sarawak and SOUthwest
Kalimantan, 1s-geologically divided into the three regions as follows.

(1)  Ceéntral Kalimantan (Schwaner mountain)

The region having ES craténized stableé block, after sedimentations
tepeated during the period from Palacozonie age té Early Mesozole

: =(Tr;assic) apge and‘teception of orogenic movement incidental to the
. older: granite 1nttu910ns.. '

:(2) Worth and south areas of- Schuaner mountain -

ihe region Hhere the tbick sedinentary rocks of flysh type, the

acidic and internediate volcauic toc?s and their pyroclastic tocks,

extruded during the period froa Late Trlassic age to Jurassic age, have

first extens1vely been dlstributed and subsequently, upheaved and

'received the granitic intrusions during Cretaceous age. Especially, at

”thé.éaﬁtﬁ.giﬂb?af Schwaner mountain, the acidic and intermédiate

vOlcanic'grOub'(Hatén Complex by Dr. Bemzelen, 1939 & 1949) has exten-
sively been‘distfibuted, being affected by the contact metamorphism

:(propylitiiétiOn,.sericitizatioﬂ, silicification, etec,) by the granitic

batholithes intruded during Cretacous age.
At fhe”norlﬁ side of Schwanér mountain, the recent survey has

revealed that nany granitic rocks have been intruded by the igneous

. activities during the period from Late Cretaceous age to Early Miocene

"ag3|

Further, the Plateau croup are extensively dlstributed centering
at the upperstream of §. Kapuas and consisitlng of the molasse sedicents
brought froa the northwest Borneo geosyncline duting the period from
Laté Crétaceous age to Middle Miocene age.
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(3) Malaysian Sarawak area

Lupar Chert»Ophiolite zone exists, extending OVeT 250 km around .
the boundary between Kalimantan belonged to Indonesia and Halaysian
'_Sarawak.. At its north “the thic& geosyncl{nal sedimental formations have
”been deposited such as Rajang Group consisting of the ilysh sedimentary
'fmentaty formations, formed by thé nérthwest Bo:heo geosynclinal novement

5quring the period from'Lateé Cretacous age tod Tertiary age (Haile, 1969)
(rig. 3- 2). - :

Rajang Group consists of the éphiolité, radioralian chert and
Himestone, being considered as melange by Dr. Hamilton (1978)

" With the geologlcal characteristiCS as’ 3b0Ve, the Sundaland in
Kalfmantan area ceateved at the area having ‘the palaeozoic metamorphic
rocks and gneissoSe gtanitic rocks in the central Kalimantan, Schwaner
“mountaln, is cored with a ctatonized stable cOntinent under the igneous
-activities during the period from CarboniferOUS age to Triassic age,
1t ts, subsequeﬂtly, thought that 1t has grOUﬂ south—eastward “and
 nothward by the stepped land addltions during Hesozoic age, being

.followed from the above._'

Further, the granodiorite batholithes have intruded durlng Hiddle—
Cretacous age.

Both Rajang and Baram groups have beéu’aeﬁosifed'thfoﬁgh'the
northwest Borneo geosynbliﬁhl movemént,bVer‘an’extehsive'atea at the _
cast and north sides (chiefly at Halaysfan Savawak) of Sundaland, which
Is bordered from Sundaland by Lupar Chert-Ophiolité zone. .

' From the plate téchtoniés polnts 6f ‘view, this Lupar Chert-
Ophiolite line, as well as Rajang ggsup thought a5 "a melange, 1s con-
stdered to fndlcate a zone where the oceanié plate of'séuth 6hina sea

has subducted south- westward under the continental plate of Kalimantan,
durlng the peviod of northwest Borneo geosynclinal movement.
(Hanilton, 19783 Hatchison, 1973 A, 19?5 and Haile, 1973)

As West Sarawak and West Kalimantan at the south side o£ Lupar—
Ophiolfite zone, i.e. the north and east side of Sundaland, the acidic
and intermediate cale-alkalic veleanic rocks and plutonic rocks -
fntruded during thé perfod from End of Cretaceous age to Mlocene age
have beea confiroed through the absolute age dating and the geolozical

Y
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survey recently conducted at a collaboration between the Republic of
Indonesia and Japau. Narely, Raca dHorfte (Central Kalfmantan to
_upperstream of S. ‘Kahayan,’ JICA-WHAJ—GSI, 19?8), $irih and Banyi
&tonaiites, derantak dacdites’ (Bengkayang-Lumat area, West Kallmantan,
JICA?HHAj-DHR;_19§9), été, are Qell.known, and many can be exdmpled
that théifiyoungéf,igﬁEOUS activitfes have accowpanied thée mineraliza-
tions of Au, Cu, Mo and so on.
Viewing the geoldgiéalJStructUres in Rest Kalimantan from the

',plate techtoniCS points of view, there is a very high potentfal where
the younger igneous rocks can be distrlbuted into other areas.

Fof the metallic mineral exploration, some minerelizations of éu, Ho,
'Au; Sb Hg, Pb and Zn extensively distributed in the area of West
Kalizantan are iﬁferred to relate to the younger fgheous activites

during théhpéfiﬁd"frbﬁ}ﬂérli Tettiafy age to Miocene age.
1-2 ' Outliae of First Phase Investigation
The geology at the north part of the first phase survey area

(500 km to include G. Bawang, Benkayang and c. Raya) is sunﬁarized
as follous._

1-2-1 Geology
(1) Mesozolc seédicentary rocks, volcanic rocks and pyroclastic rocks
The Bengkayang Group has been deposited'from the top as follows.

S rare extéﬁsivély}distrlbuted from the north mountain region of Gunung
. Bawang - Gunuag'ﬂahmud up to the plains of Benkayang -~ Sungaibetung.
T Tne Bengkayang Group is depositéd from the top as follows.

Sungaibefung Formation: Alternated beds of sandstone, silstonc
' : and sudstone

Riampelaya Forcation : Sandstone

Kalung Formatfon ° t Black shale

Banan'Foréation

Tuffaceous sandstone, sandstone

‘The amnonite fossils ate iound at the top horfzon of Sungaibetung
Fornation to indicate the Lower Jurassic series. 60vering the
Benggayang Group uncOnformably, both the Jirak Formation consisting

. of andesite and andesitic pyroclastic rocks and the Belango Formation
' consisting of andesite and decitlc pyroclastic roaks are distributed.

- 20 -



(2) Cretaceous granodiorite ": '1 :“f ﬁi"i e _

. The granodiorite and quartz diorite ara extensively distributéd
at the south area, iatruding into Bengkayang Group, Jirak Formation
‘and Belango Pormationi .

_5 Wk T g-: : "5.§

The K-AF ‘absotute Age dating’ indicates thé granodiorite to- be
during Middle Cretaceous age. : :

Foe goes mno o SE

'(3) Younger toﬁalite A P R St

The Sirih and Banyi tonalites intruded &uring the period ffom

Oligocene age to Early Hiocene age are distrlbuted at both the

untain region of Gunung Bawang - Gunung Hah-ud and the area of

Sa Banyj.a : . - A N ) -' . - . - - -‘7: - : P

(4) Tertfary dacite and dacitic pyroclastic Formations ;7;_

The Serantak dacites and dacitic pyrociastic ¥ocks are exten—

siverly distributed around the mountain regioﬂ_of Guihung Bawang.

(5) Quatetnary

The quaternaty systea consisting of unconsolidated pebble,'sand
and silt are distributed along the rivers tn the platns.

1-2-2  Hineralizatlon

The pyrite-bea:ing aolybdenite quattz veins ave distributed in ‘the

"Sirih tenalite; the pyrite, molybdenite, chalcopyrite, mineralizations

ind gold-beating quartz velns 1n - the Banyf tohalite and the gold-

bearing pyrrhotite ore deposits atound the Serantek dacitic stocks,

Based on thé cloSe relation of ‘thése mineralizations with the
above-zent loned yonnger igneous Yocks intruded during the perlod fron
Obligocene age to Hiocene age, these minetalizations are elarified to
be caused by these younger igneous activitig§.

Geologica] OutHne of Second Phase Survey Area

Based on the results of first phase Sutvey, the geology of second

. _phase survey area Is claSsified into the Upper Ttiassic - iouér

Jurassic qedimentaty rocks Jurassic Volcanic rocks aﬁd theit
Pyroclastic rock Eormation, Hiddle Cretaceous granitié rocks, byro-
c¢lastic rocks, Tertlary volcanic rocks, pyréclastic rocks and Latru-
sives, and Quaternary system.
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The names used for:formation and fgneous rocks in this rcport are
madé in a combination with those of place, river or mountain where the
sald forewatfon or’ figneous vock i dominantly exposed of in order to
'avoid'the‘samg from belng confused ia any existing books and other

“ literatures.’ Some usé the same names in the flrst phase survey, while

the others are givén néw names in the above manner.

1-3-1 1;UppérfTriasSic - Lower Jurassie Scdimeﬁtary Rocks
Based on the étratigraphic cldésification applied in the first
phase sbrvey;'theiéldérksedimentary rock rérmations consisting of
. tuffaceous sandstone, hard black shale, finé grained sandstoné, sand-
stone, siltstone and ﬁudstoné from the lower béd and being extensively
distributed fro- the east side of Beng&ayang to the north side of

Gunung Bawang, was classified as Bengkayang Group and named as follows.

-Bengﬁayang Gr00p= Sungaibetung Formatfon
‘Riampelaya Formation
Kalung Formation

‘Banan Formation

_ These Formations were correlated with Upper Triassic - Jurassic
System under the surveys of Or. Hing Easton (1904) et al. However,
owing to a discovery of anmonite fossils to currelate with the Lower
JUrassig Systén Lias Sexies Toarchian sStage at thé upper horizone of

suagaibetung Foriration through the First phase survey, Bengkayang Group
iésrcorfélatéd;éitﬁ’vpbef Triassie - Lower Jurassic System.
'ihgvirégtehi; Gi idéﬁticai‘azﬁohire fossils wéré'also'iound in
‘the Spﬁgéiﬁetuﬁg Formatfon at the southeast part or'Bengkayang in this
" second phase survey.

Ouing to the Intrusion of Tertiary tonalite rocks iato the
_:Bengnayang Group at the northest end of m0untain raﬁge fron Gunung
_ Bawang to Gunung Hahmud in this survey area, the Béhgkéyang Grobp was

Ldomed up, showlng a done structure and undergoing the therpal netamor-
phism at the louest formatfon.
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1-3-2. JuraSSic Andesite, Daclie and Dac1t1¢ Pyroclastic Rocks
'“(1) Jirak Formation o e o

_).,.,.,, . . T e

o This Formation consisting of andesite, andesité pyroclastic Yocks .-
1,and unconformably overlying the. Sengaibetung Pormation An Bengkayang
Group is distrlbuted at Gnung- Selakean in the survey area,.. . .

The £ine grained congomerate bed unconformably overlies'in'pért,
vhere the tuffaceous siitetone and sandstone are also existed and
intercalated into the Formation.

This Pormation was named Jirak Fovmation, together- uith the
andesite lava extensivély distributed tn the Tiang atea ‘at the sest
side of this survey areaq’ : : T

This Formation is partly affected by the thermal metamorpbism
"due to the intrusion of G, Raya granodiorite._ -

' (2) Belaago Formation _77"

This Formation {s extensively distributed to the’ sduth aréa of
Pahuman village and to the west side of Gunung Tiang fn addition to
the area along the road between Bengxayang and Darlt, the west slope

.area of Gunung Tiang, the scuth aréa of this survey area, and the

area Etom Pejambonsari village to around Gombang vi]lage._

This Formation consists of the dacitic pyr0c1astlc rocks con- :
taiping lava, tuff, tof f bteccia aqd pa:t}y ‘andesite lava_in the‘louét_
horizon and andesite in thé upper horizon intruded by the G. Seblawak
granod!orite and altered wlth thermal metamorphism due to the Intru-
sions of G. Raya granodiorite and G. Sebiauak granodiorite. _

1-3-3 Cretaceous Plutonic Rocks

At the south area occupying two—third of total survey area to
include the first phase survey area, the biotite hornblende grano&io—
rice of bathollth type extensively intruded during HESOZOIc Hiddle
‘Cretaceous age are widely distributed into uhich the quartz diorite
and granite hava intruded in the form of stocks or dykes.

The granodiorite is classified into the medfun grained biolite
hornblende granodiorite, coarse grain gtauodiorite and prophyritic

granodforite. They are named the G, Raya grahodiorite, G. Sebiawak
granodloxite and G, Selantar granodforite, respectlvely.
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1-3-4 _ Dacitic Lava and Pyroclastic Rocks - .'

The dacitic stOcks and lavas bavlng coarse graiued Quartz and
plagloclase phenocrysts are distributeq_around G. Bawang, accompany-

ing the tuff brececia, lapilli_thff and tuff,

- The fdentical dacitic stocks haﬁe intruded into the Behgkayang
'.Groqb_at SanSak;VJirak Foriration at Gunung Semalo, G. Raya granodiorite
at the eaSt‘sideibf:Tiang”Aping! porphyritic granodforite at Kulampe,
Belango Formation at Kalumi and Gﬁnung Batu and Guaung Seblawak grano-

dierite.’

The.défailéd survey at $: Banan area in the second phase survey
has proved that Sirih tonalite has intruded futo Serantak dacite, as
explained in a 1ater section, and the K-Ar absolute age dating has

~ determined the dacite as pre-Sirih tonalite. Thus the descriptions for
relatienship of both rocks in the first phase survey report are ac-—

cordingly to be corrected.

1-3-5 ° Younger Plutenic Rocks

The tonalite identical to the Sirih tonalite has fatyuded at
'Cunung Buwah Obah at the north side of Gunung Bawang. Also, the
tonalite accompanying copper mineralization are distributed at Panji
at the south side of Darit. They are regarded as same agé as Sirfh
tbnalité'intruded during the period from Oligocene age to Miocene

“age.

Further, the tonalite Stoeks similar to Banyi tonalite, bult accomp-
anying no mineralfzation, are distributed at Kayuaga village, Gunung
Belakan, Cunung Sesmatuh and Cuaung Seburuh.

 The dorelite dykes are found at several areas, e.g., the dykes
intfudéd fnto the faults cutting G. Raya granodiorite at S. Tikalang
and the stocks around Gunung Samatadé at the west side of Pahuman,
runhing téwetd”RE—SH dirvection and accompanying the tonalite at
Ngadan village.

Also, the diorfte dykes are distributed around Palehaloan at the

west side of Pahuman and it has fntruded into G. Sebiawak granodiorite,
striking NE-SE.
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In addition, there ave maoy small dykes, such as andesites and
quattz porphyrles which have 1ntruded Tnto G. Raya and G- sebiawak o
granodiorité “and ‘Belangd Forﬁatioﬁ Oné "of ‘thém distributiﬁg avound

Pahuman is large scale vein,
1-3-6. . Quatdrnary.

" Quatérnary system is disttlbuted at~ the plain areas along rivers
'consisting of uﬁcdnsolidated pebbles, sand ‘and silt. : :
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2-1

CHAPTER 2 STRATIGRAPHY
Sediméhtary'RacksV(ﬁéhgké}aHQJGrOUh)

 Mesozofe Sedlmentary rocks are distributed at the north side of

. Gunung Bawang and at ‘the: southeast side of Bengxayang, anong the areas

of this survey. These sedimentary rocks beIOng to Bengkayang Group, as .

,‘classified in the first phase survey.

i Bangkayang Gréqp consists of tuffaceous sandstone, black shale,

"séﬁdsféhe ébﬁtéiﬁiﬁg'pyrééléstic materials, very thirk-alternéted beds

- of sandstones, musdstone ‘and siltstone, frOm the lower formation, f.e.,

the sedimentary formation beginn*ng from the ‘sandstone sedimentation
accompanying pyroclastic rocks of Late Triassic up to the alternated

fdrmations'of'séndsiones and mudstones of Early Jurassic age.

_This Group Is divaded into four Formations, i.e, Banan Formation,
,Kalung Pormation, Riampeiaya Formation and Sungaibetung Fornation from
* the lower Formation.r The Group is characterized like Flysh type

‘sedicentary rocks, shouing rhysmical seditentation with thick sand-

‘{_stones and siltstones.

7-1-1 ° ° Bamah Formation

(1) Distribution
This Formation is distributed to the upperst¥eams of S. Bukuan,
S. Molo and S. Béjuan, céntering at the wountain range of Gunung Buwah

Gbaﬁ, Gunung Rawang and Gunung Mahmud.

it forﬁs a dome structure with the thermal metamorphism due to the

intruSion 6f Sirih tonalite.

‘(2) Rock faciés and lithology

This Formation has a darx grey, hard :ﬂdiun grained (tuffaceous)

.ssandstone, intercalating with fane grained tuffaceous sandstone and the

coavse grafned tuff, SOuetimES hard black shale, laid partly at Gunung
Serantak, S, Molo, S. Bejuan and 3. Bekuvan.

The rhyolite sheet, containing quartz phenocryst, is found at the

east slop of Gunung Serantak.

From the microscopic observation, it consists of the fragreats of

dacite. chert, mudstone, andesite, quartz, and plogloclase, more than
0.5 bm 0 size and the matrix chiefly cobposed of quartz grains.
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Epidote and calcite occur as the altered minerals. The fine grained
felsitic rocks (RA-I&) are vepy siliceous, consisting of the fine grained
quartz, plagioelase, dacite and andesite fragments.-' ' ST

o Table 3-2 gives the re5u1ts of chemical analysis efam{ned on the
'Vrsiliceous tuff (RG 200), a menbet of this felsic tock, cbﬂnécting to
" the copper»beating pyrrhotite ofé aéposits on the east élopé of - Cunung
Serantak. Accordlng Lo this. e is a rhyoritic tuff haviﬂ“"pienty of
‘.'ailica éontent, Thé fine grained ‘sil1éeous tuffs sfeilar to this.

" feek (RG-ZOU) ‘are’ partly mineralized with- pyrrhotite di$semination.
,':t3i rThickness.3 Approximately 1 SGD m or more e F;_ .
.;(4)-f?ossils Not discovefed ‘ A

(S)i'COIIelation

:According to the existing data and infornation (Dr. Hiﬁg Easton,
1904 and Dr. Zeylmans Vaﬁ Etnichoven, 1938) about Hest and SOuth\est
_Kalimantan, this Formation is classified iuto ‘the hpper 1riassic
series, being known to accompany the acidic and’ intermediate igneous
rock complex (Hatan complex determined by DY, Bennenlen, 1948, ¢alled
Serfan Pormation under the stratigraphic correlation table of Pupllli
1973).

This tuffaceous sandstone Fornation_was determined qf'the Upper

-friassic sefiesa

- 2-1-2 Kaluag Formatidn
{1) bistribution

This Formation was confirmed of the distribution around Sirih
tonalite rocks and overlay conformably Banan Yo hation, through
the first phase suvrvey. The Formation continues at 'the horth side of

Guaung Bawang, i.e. extensively disttihuting at S, Bendah, §. Holo and
S. Kalangan.

- (2) Rock facies and lithology

This rock &s a dark black hatd fine grained sandstoae and shale,
_ having an evidently graded bedding. According to thé micréscOpic
observations, these rocks ‘consist of quarte, feldspare, calsite,

silicate minerais, and some hornblende, showing weax holnfels.'
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(3) 'Stratigraphic eorrelation

This Formation Has overlay comformably on Banan Formation.

:This is also, overlain conformably by Riampelaya Formation, but

:Riampelaya Formation thins out at the east side of Gunung Serantak

being directly overlain by Sungainbutung Formation.

-A fact that this Formation bas been overlain in an angular unconform-

__able relationship by Serantak dacitic pyroclastic rock Formation was

.obServed at S. Bejuan Besar.” Kalung Fotmation could be regarded as an

upper bed of Banan Formation, because Banan F0rmation intercalates with

similar’ shale ia 1t but it was named Kalung Formation, the same as in

chefirst phasésurvéy.

. (4) Thickness. 100 B

(5) Foasils Not 613coveféd

2—1%3; nRiaobelaia Fbraé;ibn_

1 (1) Distribution

This vock 1s’ extensively distributed at the west aréa of Gunung

Bawang, thining out it at the ‘no¥theast side of Gunung Bawang and at
the east side_of_Gunung Serantak,

(2) Rock facies and lithology

This rfock is 1ight grey, pediva-fine grained sandstone.

“(3) Thickness: 0 A 300 m

2-1-4

_(4) _foséil; .Nof‘oiaoovered

;Spngaioetong_FofﬁatiOn
(1) Distribution

This rock is distfioutéd around the north of Lumar and along the

rlvers of S: Toban and S. Mayun, as the top formation of Bengkayang

" Group.

Ouing to thiniag out of Riaopelaya Foreation, at the north of
Lurax, this is deposited directly on Kalung Foroation. This is dis-

tributed at a lower zone along the rivers of 8. Taban and S. Mayun,

.being overlain unconformably by the andesitic pyroclastic rocks of

Jirak Formatfon in a snall distribution.=
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(2} Rock facles and 11thology ' fii"' e _""' :: L

- This Formatlon 1s normal Sedimentary rock consisting of the

altetnating beds of fine grained sandstone, 3rey mudsténe and eiltn
© stone, It shows a cleat bedd{ng at the north of Lumar, increaslng
the mudstone upward ' :

_ This Formation consists of the alternatéd formatién of 1ight grey ~v
' brown fine grained sandstone, grey N dark’ grey mudstone ‘and’ slitstone
4and its beddiug is well develbped along the rivers of S. Taban and

S. Mayun, increasing the tuffaceous fine gtained sandstone upuaré

The Formation Strikes E-H Y NSO’H and dips 30° e 5068, showiﬁg a

monocline structoré:. A thin layer of tuffaceous shale is partly 1ntér-
calated. o

According to the microscopic observation,'the sandstone consists
of brown fron hydroxide mineral, argillized peSble (Séricitized and
kaolinized) in matrix consisting of sericitized or kaolinizéd Taths
shaped plagioclase small quantity of quartz, and_tuffaceous materia)s.l

‘The matrix coﬁtains'siliéétéibinéréls and éeiiéifé, hﬁd°thé fine
gratned matrix céntains quartz €0.07 mm) and a- little of 1r0n minerais.
This Forration also contaias partly tuffaceous’ materials in where many

{ron oxlde veinléts of 0.5 m in width are extsted.

(3) Vrossil

Ammonite fossil frageents were found in the mudstdﬁé néaf'tﬁe joint
between S. Hayun and S, Taban. These fossil fragments cannot be
deternined owing to the poor preservatibn, but were identical vith the
sanple 79-RL-2 pactylicceras fOzthodactyIites) sp. (Jurassie Lias

Toarcian stage) collected and exanined froa the same ‘Formation in “the

first phase survey.

Foither, it is knéwn to producé the fragments of amonite fossils
in this Porcation ‘it the north side of Lumar; but nothing was found
avaflable to be fdentified.

(&) Stratigraphic ¢correlation

, Beeause the annonite fossils uere discoveted and both the rock
facies and lithology ave uell iéentical with those at Sungéibetung

Formatlon in the first phase Sutvey, this Foreation is’ cérrelated with
Sengalbutung Formatfon of Early Jurassic age.
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(5) Thickaesst | 2,000 % 5,000 m
2-2 VoicaniC'a'qid _Pyr‘(_‘f)c“l_astic Rocks .
2-2-1 Jifak Format fon

{1) Distribution

_ This Formation 19 dist¥ibuted at the west ar¥ea of S. Taban and at
.the south area erPudo villagé, among all others in this survey atea,
uncoﬁfotmébly'lyiﬁg over Sungaibutung Formatfon. It ‘consists of con-

-:_glomerate, andesite angd ‘andesitic pyroclastic rocks.

éonglomérate 14 distributed as the basal conglomerate at Titiaring
:{Evillage, ‘a¥ound whéré the grey sandstonés are ‘exposed; - Above 1t, an
alternated bgds_of 3~ or 4-layérs andesitic lava and andesitic pyroclastic
focks ‘are OVQ113165

| " This' Formition' dtrikes néarly K-S to EW, and dips 20" 4 30'S and
héélbéén'iﬁtfﬁdéa'bj’c; Raya grancdiorite. Jirak Pormation is also dis—
':tributéd at Tiang and Kalumpe aréds At the west side of this survey

area,’ chiefly consisting of andesitic lava.

This Formation has beén ovarlain by Belango Fornation at the west
side of Gunung Tiang and fntruded by G. Raya granodiorite.

(2) ' Conglomeraté
This rock has a brown or dark green color, and consists of pebbles
' of sandsténe and shale of 2 % 5 co in diareter.in the andesitic tuff
‘matrix, The tuffdceous sandstone is distributed arcund this conglom-

éi&fe;*partly'iﬁtéfealating‘a thin layer of red siltstone.

' The thickness of the conglorerate and sandstone bed is as thick
as 16 to 30 o,

't: According to the microscopic observations of congloserates, the
:' component pebbles are-strongly chloritized tocks, quattzite and
' andestic rock iraments of more than 25 wa in grain sfze, including.

quartz and iron minerals as uell.

. The matrix consists of fine grain quartz, siliceous ninerals,
chlorite clay and iron mineral with a ratio of S to 1 between pebble
and matrix.
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Besides the above, the red siltstone consists mostly ‘of the
mateix ceméintated by iron hydroxide and the clastic rock fragments'

almost argiliized, serfcltized and kaolinized, ‘of less than 0,15 ob fn
grain slze.

{3) Andesite

This rock 18 visually gréy or‘blackeéoiorgg'Eiﬁé_grélp, compact -
and massive. E '

The phenocrystic was’ alteréd by carbohltizatioﬁ and cbloritization.
They ‘also havé a strdng magaétic’ suSceptibility and contains ‘al pyritlc
S dissemination‘t Both -the lavas and_ tbe pyroclastic rocks are alterna-

. .tively deposited for 3 or 4 beds, but each lava has no Continuating '

IE distribution.

Upon the microscopic observations, the andesite lava- conslsts of
“plagioclase (1. 4|ﬁn in length), hornblende (less . than 0. 5. om fa- length)
and small quantity of iron minerals as phenocryst in ground mass

~ containing a 1fttle of plagloclase, iven minerals and siliceous mineral,
and plenty of lath shaped hornblendes. This hornblende,could be the

secondary products altered by therunmetamoryhism.

(4) Andesitic pyroclastic rocks

This consfsts of tuff, lapilli tuff;-tuff brecéia‘aﬁd=tﬁf£§reous
sandstone. -

At the south side of Pudo village, the grey % fine green lapllli
. tuff oz tuff breccia'is-exposed. In the swanp at the west_stge_of
Fakatong village, both the alternated beds of Eine grey lapilil tuff
and the medium grained tuffaceous sgndstong crop out at:irﬁ “1.5m
in thickness, 7 | o IR '_)

‘ Under microscopie, lithic fragments of tufi can not be identified,
because of their hard alteration.' The tuff consists of crystal frag-
ments of plagioclase and chlorite partly epidotized, being coatéined
in the matelx comprising of plagioclase,'chlorite, calcite an& lron

minerals, and the clastie structure 'fs cemaon.

Under microscope, the tutfaceous sandstone was . altered strongly
and consists probably of plogloclase Eragments fn the natrix.
The matrix was coepletely argillized to secicite and ‘kaoline.



'-T(S) Stratigtaphic “dorrelation”
_ Jirak Formation ‘overlies unéonformably ‘on Sungaibétung Formation,
partly having a basal conglomerate béds. Also, at €he west and south
7 sides of this Formatfon, ‘this FPordation has been intruded by G. Raya
7 granodiorite during Hiddle Cretaceous age, thus being affected by ¢on—

" tact wetamorphism, With this, this Formatién is correlative with the
Upper Jurassic system.

2~2 2 ) Belango Formation
(l) Distribution S
'r1n3additioﬁlto its distribution along Darit road running between
Bagak and Bénkayahg_vié Parit, this Formation is iﬁtefmit;éﬁily
distribited southward from around Ladangan villagé and frém around
Gomban village t@ ?3hum§p‘§illag¢, at the central part of this survey
..aréé,3fu;ther extending at the south éidé of Pahuman village.
‘1t ‘covers approximately 5 km at thé north side of Darit road up

to Sempuan, and approximately 3 ka at the south side of Darit road, in

a near zontal form.

?Gtthét, at thé south side of céntral survey area, it continues
T déwﬂ to the south side of Pahuman village with a width of about 10 kam,

" befng intruded at many locations by G, Sebiawak granodiorite of
Cretaceéous age.

A relatively wide range of its distribution {s at the area along
‘Pavit road; at the aréa of Sebaﬁgbang_village‘f Pejambonsari village -

GOmbéh"ﬁl[lage - Sabaro village, and at the south area of Pahuman

village.
"(2) Rock’ faciés and lithology

) This Foruation consists broadly of dacitic volcanic rocks and and-
' esitic volcanic rocks. No clear boundary betwéen these two kinds of
‘rocks ¢an be'obServed'at the area along Darit road, being assumed in
a relationship of transition or fnterfinger. While, at the area
- covering fron centér to south of this survey aréa, a relqtively clear
“boundéfﬁ'is5obsérved betwaen these two. The andesiticrvolcanlc rocks
dbéiifé {he'dkéitic voleanic rocks, partly having the intercalation of
thin andesitic volcanic rocks at the south of Pahuan,
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e,

Namely, both kinds of rocks are, disttibuted horizontaily_at north,

~},Hﬂile at the south patt of the survéy aréa, the depositional relétion-
i ship between both beds ts relatively very clear §0 as that the dacitic
,1volcanic rocks partly having the intricalation of thin andesitic

. volcanic rocks. underlie the andesitic VOlcanic YOCRS-.,EH

VR Datitic volcanic rocks
This consists of dacitic lava and’ tuff breccia.‘

pacite lava: 1In addition to two—layer distribution extending to
‘B-W around Adong'and Padang Plo at the north side of this survey _
area, it has a fairly exténsive distribution, centering at! Gombang
village at:south: Furthet, the small distributions crop out at

the easti'side’ of Ganteng village and at- the south side of Panuman
village. '

. Tnis rock has a greenlsh blue grey ‘or dark’ gfey color, and 1s
_compact and hard, with a ‘clear porphyritic ‘textuve. The pheno—
brystic ninerals consist’ of - hornblende and botite in addition to
“'quartz plsgleclase. '

The dacite around Pandang Plo is’éuch’éfféféiiéé&kid'éhe
‘groundmass, partly showing thé rock facies like quartz porphyry
‘as well. ' The rocks aroéund Gomban village have a_ darn green color
“and ate hatd; présenting the porphyritic complex of epidote _
crystals fn addition to the phenocrysts of plagioclase and quartz
'having 2 or 3 mm in size. .

pacitic pyroclastic rocks! This is chiéfly'compOSEd'of tﬁff

breccia, partly including tuffaceous mudstone and tuff.

In addition to a distribution of tuff breccia along Darit
road between Sepuan and Tapang at: south, it has an extensive
distribution froom Sebambang village to south of Pahuman village

at south, o;cupying a majority of dacltic valcanic rocks.

" The rocks distributed along Darit road at north’ show 1ight
grey or greealsh grey-in the wateli, having a,massive,bqt;no-bed-
ding. 1Thé breccila comprises of dacite-and andesite, many belng
of 1 ca in size, containing the fragaents of plagioclase, quartz,
hornblende, epldoteé; etci as well:  Also, sinece the boulders of
welded tuff ave séattered at small swamps at north of 1 km away
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from Medang village, the welded tuff could be partly distributed
_ atound this area. The welded tuif has a grey or dark grey color,
trans{tioning 1nto the tuff breccla.

The dlstribution from southern Sebandan village to south of
Pahuman village consists ‘of €uff dnd’ ‘tuff bteécia, the latter
’ occupying a majdrlty. The tuff brecéia contains many dacitic and
’ andesitlc breccia éf 1 cii in size, having a grey or greenish grey
-color with the eompact and hatd litholdgy.

. Under microscope, the result revealed to have Eany clastic
: ;fragments of ‘quartz and feldspares as large as 1or2 mm in size,
-in, addition to the contents of andesitic and daeitic breccia or

w_tuff breccia. §
The ﬁatrix'comptises‘of'flne granular quartz and sericite,
idnd clay minefa]s. According to the results derived from the

g_x-ray diffractive analyses of RE—68 thermal metamorphic rocks,

-‘the very good crystallized sericite of My ‘type were ‘detected,

", proving that they have undergone a strong thermal cetanorphisa

by G. Raya gtanodiorlte.

_ Purther, the tuff breccia of hard lithology and greyish green
:color, including the dacitie breccia of: l or 2 cn in size are
_exposed at the area [rom Pejambonsan villaoe to its south-east-

. ward. Thé tuff crops out chiefly akt the upperstream of S. Sengan
, ;at 2 or . 5 ka northaest of Goubang village, having yellow or white
finé gtains. The tuff breccia around this area include the

interéalation of dark green muddy tuff as vell,

lhe dacitic tuff around west of Gunung Tiang are distributed
t the west middle hill of Gunung Tiang at east of Kp. Tikzlung,
7 consisting of lapilli tuff. Under licroscope (RA 77), the resuls
'revealed the dacitic breccia (0 5 pa in size), crystal frageénts of

plagioclase and quartz in the mafrix of secondary biotite and
quartz.

EsPQCiaily, the dac1tic tuff in contact uith Tiang quartz

diorite at uest slope of G. Tiang contain andalusite, quartz and
2lunite as the thgrcoaetamorphic_products due to the fatrusfon of
. Tiang-quartz'diorito.
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b) Andesltic voleanie r0cﬁs :

This eonsists of andeslte lava, andesitie tuff, tuff breceia,
sandstone and redish brown mudstone.

»‘;Andesité lava. Thls ls distrlbuted along the rlvers of s, Lapit

: »and s. Selamdang, -at north of the survey area.; n the area Erom
o - genter Lo south, this rocks are distributed at the area from
Timpang village to Hangun village, at the area from around Pekatan
: village to Bidi village, and on the suamit at west of Lansa
7 village. Around Pahuman village, i€ {s distributéd at around
‘_'Gunung Slnabung and ?adang village and on “ehid sumnits 6f Gunung
-:Seua and Guaung Sebilang, having the phenocryst “of plagioelase and'
horablénde with a dark green or dark’ grey color” and hndergoing the
‘ chlorltization and epidoiization.“

_ bnder mlcroscope, the result revealed the eonpositlon of 1 g
! siZe plagioclase (partly ehanged to epidote and serlcite), and
_phenocryst of hornblende (ehlorltized) and natrix which consist of

lath—shaped plagioclase and flne prismatie hornblende and 1ron
minerals.

Andesitie tuff breceia and tuff.A ‘In additioﬂ toa exposure of

toff breceia along Darit road it is also distributed ‘a little
at Pahuman vlllage.’ The tuff is promlnently ‘exposed’ eastward
around area along Darlt road, “ta wnlch sandstone and mudstone

are intercalated. The tuff breceia ‘has a greyish green or dara
grey eolor.

Under microscope, the result revealed that the lithic frag—
ments contatn mostly andesite, shouing coemnnly affeets of
alteratlons mostly into chlorite, epldote, serleite, elay and
,clay.‘ Hherenot so much altered, the clastie fragments of
plagfoclase are observable.

~ The tuff was affected by a strong alteration intd chlorfte
and epidote as vell. Under micréoscope, ‘the result revealed
that it 1§ of 1ithic tuff consisting of plagioelase contained
large quantities ‘of brecéda (4 m in grain size) ‘of andesite,
crystal fragments of plagioclase and augite epidotizéd, and the
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matielx comprises of clay minerals, such as chlorite, other

plagioclase and {ron minerals.

Sandstone has a loess color, fine grained tuffaceous texture
with a relatively good consolidation. Hudstone has substantial
hematites through weathering, showing a rédish violet color.,

Stratigraphic: corfelations” fio_* direct contaét befwéen Belongo

'Formation and can be observed with Jirak Forcation due to the
Vintrusions of G. Raya granodiorite and not good exposure, so
fthat a correlatlon bctween these two Formations is unceratin
_.uhether té be in the conformity or not.

2-3_Serantak Dacite and:daéitié‘?yfoc}aéiiczRbbis

: (1) Distribution

" This distribution 18 sade to cover Bengkayang Group im the plaim
area at the northern ‘surfounding of Gunung Bawang and Cunung Buwah
Obah mountainsg-as pyroclastic rooks of Serantak dacite.

."?}(2) Rock facies “and lithology

i

This consists of fine granular dacitic tufE and lapilli tuff.
Under microscope, the observation result revealed the crystal tuff con-
;tsisting of clastic fragcents ‘of quarfz and plagioclase in the matrix
- >of fine grained quartz, plagioclase, titanite and gericite. -

Fine grained tuff is partly argillized into white clay at the
j-downstreams of S. Holo and 8 Bekuan. According to ‘the X—ray '

___diffractive analyses, it is determined to be a halloisite or poorly
erystalline kaolinite.

(3}' Stratigraphic‘CGrrélation-

It is deterlined of Tertiary system, as it is fn a close contact
' vith Serantak dacite. It covers Kalung Formation of Bengkayang Group
‘ 'unconfornably.: Referring to the K-Ar aboslute age dating of Serantak
"dacite, it 1s deternined of Giigocene serfes; but a possibility still
- remains to be a formation fron the youngeyr dacitie igneous activity.
Rc—investlgation,is required 1a this repard.
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2-5-1 Age Dating

2-4 Quaternary Sediments
Quaternary sediments coneist of unconsolidated gravel, sand, sllt,
etci) and are distributed along the-rivers of Si Henyuke, §. Lang and
8. Perabe, at the lowet- laﬁd at -soiuth of Pahuman,
2-5 ;classiflcation of Granitic and lnstruswe Rocks L

ln the survey area, sampling is made to sel ‘t 3 samples from G. Raya
granodiorite widely dIStributed in this second phase sutvey area, 1

1 samples from Tiang quartz diorite intruded into the above, “and 1.
sample from Serantak dacite distri&uted at north of this survey area,

totaling to 5 vock samples, for which the K-Ar age dating is catried

tput.: Table 3-1 gives the results, together with the same derived
- from the first phase survey. (4 tock ‘samples).

Accordlng to the results, the G, Raya granodio:ite ranges- th:
114 " 107 B.y., showing the nearly sarme age of Hiddle Cretaceoas age

with that derlved from the samples (G. Raya gtanodiorite, 103 n.ys) in

the Eirst phase survey.

- Also, the quartz diorite from east of Kp.‘Sikocek dated as 95 i T
sionflarly resultiog in the sane with that of Tiang quartz dlorlte in
the first phase survey. The dating resulted from G. Raya granodiorlte
is well recognized the lnttusion of nearly same age, vieulng from the
points of tolerance range, but the tendeney shows sllghtly S1de¥ with
the granodiorlte from Sehalctan and Parikap villages, i.e. ll& 6. y.

Gunung Gamarabah, 107 m.y., and the néwast; 103 0¥ 5 with thé same

- from Gunung Bintawa in the first phase sUIVey .. Aceordingly to the

noreative diagram to be zentioned later, the slightly older gtanodiorite

| from Selakean village and Parikap village are plotted in the tonalite

side, as compared with the sllghtly y0unger granodiotite from Gunung
Camarabah are done fn the gtanite side. .

The daeite stocks or lava ate distrlbuted around Gunung Bawang
at north of this sucvey area, however, being included in the Serantak
dacite in this report. 51 m.y. is resplted with this dectte from the
K~-Av absolute age dating, as Eocene series of Paleocene.,
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_The granodiorité batholith exteﬁsi#ely distributed in Hest
AKalimantan is ¢larified the intrusion of Middle Cretaceous age, as

shown in Fig. 3-6, even from the results of K-Ar age dating for the
Central Kalimantan and so forth.

- While,: this K;Afrabsolﬁte age dating has proved that Serantak
: dacife,'Sitih'ténalite'rocks, ‘Banyi tonalite, éll being accompanied by
_the miﬂeralizations, have beéen intruded from the igneous activities

during the period from Paleocene age to Hiocene age.

a2 Chemical Coapositions.

The chemical anslyses are made on the sanples of plutonic rocks
ﬂistrlbuted ;n_this survey qrea, giving fn Table 3-2 the‘analysis
results and the ﬁéight ratic of norm mihe?éls calcﬁlatéd_frcm such
ahaiytgp'values._ | ' |

-'Fﬁrthér,“in’thé $ame table, the analytié¢ value in the first phase
Sufvéj;’éré.givén'for granite (grl), tonalite, quariz gabbro, and dacite
of younger igﬁeoﬁs rocks for the referencé purpose, which their

disftibutibﬁ could not found in the second phase survey area.

Through these analytic results, most samples contain S$i0; ranging
from 622 to 70% and belong to intermediate fgneous rock. But sample of
RE-21 and RE-21 are sllghtly acidic, while RB-67 is slightly basie,
namely tonalitie rock.

" in caapafiéaa'ﬁith Japanese gianitic rock (Aramaki et al 1972),
::ﬁléﬁ; ﬁélué'is-pldfﬁalﬁeiﬁw‘the'lidé'df'ihe avérage cohtént, wvhile
é rezo; a little above level from the average value (total of PeD and
Fezog is nearly similat) ‘But ’the slope of the ‘avetage line of these

igneous rock is clbsely similar to that of Japanese granitic rocks.

. Pigd.3- 8 gives the correlation diagra- of quarta, plagioclase and

. potasic fel@spar on the basis of nora pinerals, calculating froa the
;-reéulté-of-cheaical.analySes. Accéxdihg to it, G. Raya gtand—

diorite is classifled into the granodiorite gr0up under the 1UGS

classification, but its distribution covers an extensive range, being

divided into a group slightly near to the tonalite (herei1a£ter called
'"A-group“) and another’ group near to the ‘granite (hereinafter called
R grOUp) o '
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Looking at the locational distributlon ‘of - each group, A-group

.'preVails OVer Selakean “and parikap’ regions,‘while B~gr6u§ over all

‘other regions, tending ‘to'be widély distributed within the Gt Raya
granodiorite batholith. ) ' : T - o

As’ previously mentioned 14" the absolute age ‘dating, A’ group could
'fbe of slightly older intrusion as compafed to' of B—gréup. P

In F#F-A correlation diagram (Fig. 3-9), the G Raya granodiorite
shows the dlfferentiating Youteé sieilar to the volcanic tocks of
calc-altkallc rock serles. Further, the Sirih tonalite, Banyi tonalite,
Serantak daclte and Pandan quariz gabbro are-all on “the same alignment.
As a consequence from the chemical analyses ‘of granitie rocks éxtensi-
vely distributed in the survey aréa and the examinations padé on the
chemical compositions of them, ke Fs ‘above, Sioz is inereasing, but
reoi is decreasing, in the older grinitic rocks (Hiddle Cretaceous age)

‘a mineralization within the survey area) are both advanced ia. the
ditferentiation, and their differentiating iices shown the trend
similar to those of voleanlc rocks of calc-alkalic rcck serles..

From this, both granitic rocks arée inferred to be differentiated from

the magna source of identical calc*alkalic rock series.

2-5~3 Classification by (ipaque '}iiner‘a"le _

. The Au-Cu-}o mineralized zones aecoapanied by the granitic rocks
are well known In the west area of Kalimantan.: Also, the tin ore
ninealized zones are distributed from Halay Peninsula to the east area

- of Sumatra lsland. In order to clarify the correlation betueen these
mineralized zones and the granitic rocks, the elassification ef
granite series by opaque minerals is worked 0ut, i.e. the granitic
rocks can be dividéd into two seried of nagnétiteand 1igénite, depend-
ing upon the eOntents of magnetite énd i]menite, respeétively, and it
ts said that the tin ora deposits relate with the 1luénité sérles

, granitic rocks, vhile the porphyry copper deposite with the
magnetite series granitic rocks” (By Dr. ishihara, 19??)

The first phase survey was made on the Sirih and Banyi tonalites
which belong to the younger granite series accompanying the minerali-
zations, exanining the opaque mineals (magnetite and ilmenite)
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Table 3-3 S Type/l Type of the Granitoid Rocks

oDy

" Ky0:Nay0 A1503/Ray04K504Ca0 Norm C%
RC-04 I I (1.03) 1 (0.66)
RC-67 I 1 (1.01) I (0.54)
RD-45 1 I (6.97) 1 (0.04)
RD-65 1 I (6.95) I (- )
RE-32 X 1 (0.88) 1(-)
RE-51 1 T (1.04) 1 (0.83)
RP_52 I 1 (0.93) (- )
RE-21 B I (1.03) 1 (0.67)
RE-67 f 1 (0.78) T -
RE-5 1 1 (0.93) 1 -
79-RB-24 1 I (0.96) 1 -
72-RD-52 I 1 (1.01) I (0.71)







contained in the samples collected and trying to classify them in the
'granitic rock sefies. “As’a resu!t from the above, it was revealed that
the opaque minerals in the both tonalites consist of ¥ich magnetites
land a lictie of ilcenite, belng classified” into the magnetite series
granitic rocks as defined by br. Ishibhara.

The saﬂe examinations wore conducted on the G. Raya granod1orites
intruded during Cretaneous age {RC-64 RC- -67, RD—&S RD-65, RE-21,
RE—32, RE-51 and RF- 52) and ‘ot the’ Tiang quartz diorite (RD $7 and

"RE—S) to “observe the opaque minerals through a microscope.

Under nicroscope, 1t was resulted in all cases to have very rany
"magnetites ag compared with a few ilmenlte, both being ‘¢lassified into

-the magnet;te series granitié ‘rocks.-

- In addition, just Eor reference purpose, if a trial is made to
‘iclassify these samples of granitic rocks collected through this survey,
:Hin accordance Hith 8- type (sedinentary type) and I-type (igneous type)
i under the classification of Dr. Chappell and Dr. Hhite (1 974 and 1,977,

respectively), ail £all fate I- ~type {(See Table 3-3).

Por instance, they have pointed out that the granitic ‘rocks of
_LS~type are accompanied b) the tin ore deposits, as the’ results of

investigation conducted on the tin ore deposit of Iach]an in the south-
" east’ of Australia. - -
2-6 0lder Granitic Rocks.
This consists of C. Raya granOdiorite, G. Sebilawak granodiorite,
G. Selantak"granodiorite,'granite (grl) and granite (gr2).
2—641 - G. Raya Granodiorites
(1) Distribution

"This rock'is“extensively distributed dver a pajority of central
rvegion in the survey area, whereat Jirak and Belango Formation remain
as loof pendants on the . Raya Granodiorite. Avound Gunung Gamarabak
at south, the_smail distribution of G. Raya Granadiorite is exposed,

(2) Rock facies and 1lithology

This rock shows a nediuvn, equi-granular texture, having hornblende
and biotite as the colored winerals with the color index of 7 v 20%.
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_ The magnetic susceptibility tested by pen magnet in field showed medium
._in general, and the rock faciea changes, ranging in those of grano-

:diorite, quartz diorite and tonaiite, depenﬂing upon their locations
sampled.

o Accofding to the results of microscopic observations of grano-
_diotites, they show a coarce equi granular tekture,rand the main
constituent minerals consist of hypautomorphie plagiOclase, xenomorphic
quartz, ornblende “and biotite, potashic plagioclase filiing inter-

- stitial patts among other ninerals.

_ A little qLantity of iton minerals, hypersthene and zircon are

contained as the accessory minerals.f .

A sort of dioritic facles is distributed ia a small range arou1d
S. Karus and Empadang, with the color index of 25 W-&OZ iu dark grey

" and a fine grain, having a strong magnetic susceptibility check by

pen magnet in field.' It is chloritized andfor epidotized. This rock
facies and granodiorite facies are’ intergradational

A part of tonalitic facies is distributed over the area {rom
Gunung Bintaw and Gunung Raya for Bong&ek village and at the érea
along S. Enpawang at nbrth and S, Hada._

This rock facles has a color’ index of 15 . 201 and a fine or
medium equi-granular texture, chiefly consisting of plagioclase, quattz
and a lttle quantity of biotite, with a weak or médium magnetic
susceptibility check by pen magnet in field. '

Under microscope, thée result revealed a fine or mediun equi-
granular texture, consisting of a plenty quantity of plagioclase_
showing a hypautomorphie zonal structure, a mediun quantity of qusrtz,
hypautomorphic hypersthene, a 1fttle quantity of hornb]ende and avglte,
" besides which the xenomorphic potashic feldspar, iron minerals and
biotites are observable as well.

(3) Tize of intrusion '

This rock dated as 114 N 103 . y, during Hiddle—CretaceOus age,
resulting from the K-Ar absolute age dating.
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2-6-2

G. Sebiauak Granodiorite 7

(1) Distribution

This rock is extensively dlstributed from ¢enter to south in this

- survey area, having Belango Formation as a loof pendants and intruded

at many locations by’ Banyi tonalites.
(2) Rock facies and tithology

"'I'-_b'i's 76¢k has a color index of 5% and & coarce grained porphyritic
texture, presenting a near granite rock facies.

< Much of;qﬁattz_has a grain sizé ﬁf 0.3 é’ﬁaa ma. It features

'uthat?quartzgsljn wéathéred rocks is conspicuous, because of residuary

. from weathe¥ing in the fiélds.

Under ﬁiétoScope, the'tésult revealed that the malo constituent
mineréls consist of ptagloclase, quartz, hornblende, biotite and

orthoclase.

Plagloclase is hypautomqrphic, having a grained size of approx-
imately 3,$_Et|fyith' a zonal étructute. Quartz is xenororphic, having
a gféined'éize'éf approximately 4 oo, HorﬁBlende is hypautomorphic,

having a grained sizeé as large as 1.5 me, Biotite is hypautomorphic,

: having a praiaéd sizé below 1 wm, with a partial chloriefzation.

Orthéclase is xenoaorphic, having a perthite fexture,

The iron minerals, zircon and apatite are contained as the

accessory minerals.

2:6432 .¥G;f8eléntar Granodiorite

'(1) Distribution

This rock s distributed at the area along S, Sebumbung at west

_of this survey area. Intruding into Jirak andesite Formatiou and

rrinttuded by the small stocks of quartz diorite rocks and small

-1Serantak type dacite stocks.

(2) Rock fapies and lighology

This foci 15 'a sort of eoarce grained porphyritic biotfte -
hornblende granodiorité with a color index of 10%.
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It contains large crystals of plagioclases, quartz with a
porphynitic texture and plenty quantities of Jirak: aﬂdesite Xenolith.

T yndér microscopé, 1t Was observed to include the phenocrysts of -
" plagloclase, quartz;’ hornbléndé and’ blotite of 3'mm at maximun in size,
in the groundmass of quartz, plagioélase,-hqtnblende and biotite below
0-35 11.1: 1 ) o
'i-AL_T,_ A few of titanites afekcohtainedraé:thé_écéésgo?yzgiﬁﬁralg

(3) Time of 11\':1'1!8101'1 : TS I T PP PR PP

" This has’ 1ntruded ‘du¥iag the same Cretadeous age with those at
‘Cunung Raya, ‘because it has been intrided by Tiang quartz diorite and
Serantak dacite and has the xenolith of sndesite éf Jivaé Foruation.

2-6-% = Tlang Quartz Dlorite
(1) Distribution

‘fhis has datreded during the saie’ Cretafeous Age uith those at
o Tembawang Bordong village and at ‘south of Baya village.

(2) Rock facies and lithology

- Thié xock has a color index Df 20 4-301 in: dark grey, with a
eedliun equi-granular texture, being classified in the hornblende quattz -
diorite, an aboundance with quartz and hornblende, containing
plagioclase as well. Also, a 11etde quantity of pyrite and chal—

copyrite disseminations are distributed at some places.

tnder microscope, the result revéaled to have & gfanular fexturé,
and the main constituent pinerals consist of plagioclase, quartz and

hotnblende, while the accessory ﬁinerals include iron ninerals, epidote,
chiorite and titanite. ' '

PlagiOCIase ls hypautonorphic, having a grained size of appro
imately 2 pm, with a partial EpidotizatiOn. Quattz is xenomorphic,
having a grained size of 0.7 o, with a nyrmekitic texture ‘as well.
¥any of hornblendés has-a snall crystat with apptoxigatelx:L,@q fn
grain size and a partialH?Pid?tizéﬁi?n,{;h _

(3) Tiee of fatvedfon:  © .7t e eciToioo o la
This has intraded into:both G, Raya and G. Sebievak
granodiorite, showing 95 t 4. 8 a. y. resulted from the K-Ar- absolute



age dating, which is a little newer than those of above granodiorfite,
but sure to have been introded during Hlddle Cretaceous age.

o The first phase survey dated 98.6 ¢ 4, 9 m.y. to the identfeal
quartz diorlte samples exposed at Cunung Tiang, under the K-Ar absolute
"age dating, as neérly same as above. b

2-6-5 Granite (gr-1)
(1) Pistributfon
- This’%éék“ié”diét?isutéd as a'émallhdiké:éfduﬁa tﬁe"hpﬁer§t¥eam of
S. Sebunbung at west of.thls'SUrvey area as well. |
(2) Rock facies and lithology |

This is a leucocratic biotite granite of medium grain in uhite,
having a color index below 5Z. According to the microscopic observa~
tions of sasmples (79-FR-130) collected at the upperstream of
S._Sebumbung,in thé first phaseé survey, the main constituent binerals

- are plagibélase,_étthoclase, quartz and biotite, while the accessory

minerals are opaque pinerals and apatite.

(3 Tice of fntrusion

This is distributed as a dyke intruding into G. Selaantar
- granodiorite at the strike of N30°E. '

2-6—67 ':Crénité (er-2)
(1) - Distribution
CA ééail'séélerdiéffibhtloﬂ is found around Emang vlllaﬁé at
':ndrthéésk'bf.tﬁi§ §utvey;afe5'and around Sémputéneh'village'ét center.
{2) Rock faciea and lithology |

This rock disttlbuted around Epang village Is a blotite granite
having a COlor index of 1 ~ 3% ia pinx color and a medium equi-
granular texture, consisting of a pleaty quantity of potashic

'feldSpar. quartz, plagiOclase and fine grained biotite.

The rock distributed atound Sampuraneh vlllage s a horblende v
granite having a color findex of 1 A 3%’ in pale pink color and a
wediun porphyritic texture, containing the phenocrysts of quarte,
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- potashic feldspar, piagiéciase aﬂd hornblende in the groundmass
conslstéd of the same elaarals. o

Also, only a few quantity of pyrite dissemination is observed.

_ Por both of them, no magnetic susceptibility under a pen magnet
examination can be seen.

(3) Time of intrusion ' ' _ o JREEE R
Tt is assimed that this rock fotruded fnto both G/ Raya and
G. Sebiawdk g;anodi@f@te,jhoyevet, n0 sutha'coh;agt is cop[itmed yet.,
2-7 Tertfary intrusive Rﬁéﬁs o
2-7-1 Banyi Type Tonalite
‘-(1) Distribution |

The distribution 1$ found as ‘a ‘1a¥ge or small stock in the
villages of Panji Tajur, Kayuaga, Datt “and Teﬁpata, and on the

- mountains 6f Guaung Belakang and Gunung Sematuk at about 3 ko éast of

Pahuman village.
{2) Rock facies and iithblogy

This rock in general has a color index of 30 4 40% with a medium
or coarse equi-granula¥y texture, The éain cdﬁétituent”midéfals are
chiefly quartz, plagloclase, horablende and biotite. The magnetic
susceptibility tested by pen pagnet In fleld is strong.

The result under micréscope observations revealed to have a
granular texture, chiefly consisting of p}agibclase,,quéttz and
hornblende, with the Qécessqt& ﬁiﬁera}% Of'aflitflg quantity'éf iron
pinerals and apatite 1n adﬁitioﬁ to siotitg.'

2-7-2 Diorites

(l) Distribution

The distribution 1s found as a suall dyke at Panji at east of

this survey area, at east of Pahuman and around Asong village.

{(2) Rock facles and lithology

This s a diorite having a dark grey color with a wedium
grained equi-granular texture, aboundant In hornblende, being
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disseminated by a little quantity of pyiite. 7The magnetic suscep-
‘tibility téstéd by pén magnet -in field is strong.
(3) Time of fatrasion

{4 1s_inferted the nearly same with that offBanyi tonalites.

2:7-3 " Quartz Porphyry
(1) Disti‘ibutiOn

_ ;The rocks are distributed atouud cast of Pahuman viliage, Kabatin
‘village and at west of Gunung Sematuk. The rocks around’ east of
Pahuman inttuded into G. Sebiawak granodlorites, while those

around Xabatin village and at west of Gunung Sematuk intruded iuto

the aadesitic tuff breccia of the lowest Belango Formation.
(2) Rock facies and lithology

This has a gréenish grey color with conspicuous phenocrysts of
quartz and plagioclase.' ¥When weathered, the plagioclase turas to
white, the quartz appearing conspicuously.' There is felatively ‘a
fow of coloréd minerals and a miaor céystal of hormbleride.

The obéeivaiiéns hﬁder'micfdscopé (RC—??) resulted as follows.

) The plagioclase and dugite of hypautomorphic —~ {diomorphic to
‘show a zonal texture in general, and the hornblende fairly chloritized

are contained in the gtoundqass consisting of lath- shaped plagioclase,

hotnblende, fron mineral, epidote and a minor quantity of apatite.
2-7-4 Dorerite Dykes
(1) pistribution

This rocks and known with the three distributions, such as at
west of Gunung Raya, around Bagak village and Ewo rows around Boyong

~yillage at about 3 ka northwest of Gombang village.

The dykes around Gunung Sampape show in a form of small stocks,
while others are small dykes having the strikes at N-S or KE-SH.
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(2) Rock faciea and lithology

This has a dark gréen color uith a medium granular texture.
The main constituent minerals ave hornblende and pyroxene. including
alumost none of plagioclase. '
‘Both hornblende and pyroxene aré’altered tato ¢pldote to a fatr
extent. The dolerite (RA—BS) dlstributed at west of Gunung Tiang con-

sists of plagloclase, pyroxene and a minor quantity “of small biotitic
crystals, including a very feéw of quartz.

- Sincé the dyke at southhest of Boyong village 15 accompanied by
Banyl tonalite and intruding into Gunung Sebiawak granodiorites, lt
is tnferred tbat the rocks were intruded, follouing to the tonalite.-

2-7-5  Andesite Dykes
1§y Dlstribution

Hany distributions of small dynes at 1 A4 3m in width are found

at various locations wlthin the survey aréa.
(2) Rock iacies,and lithalogy_

There are two types, f.e. a massive fine granular aﬁdééité dyke |
and a s]ightly coarce granular dyke having a phenocryst of plagloclase.

The result derived fron the observations under a michSCOpe
revealed to have a minor qnantity of plagioclase and augite phenoctyst
in the groundmass consisting of lath shaped plagioclse, augite,

chlorite, fron ores, calcite and a minor quantity of quartz.
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CHAPTER 3 GEOLOGICAL_STRUCTURE

“¢The . inttusive direction Qf Ctetaceous granodiorite distributed in this
_sutVey area was greatly confined by the general structural trend (NH SE) of
Cretaceous magmatic activity (Cretaceous Hagmatic Arc by Katili, 1973)
continulng from east of Halayslan Peninsula to Central Kalimantan via West
Kalimantan. Viewing from the geological chavactéristics in ‘this survey area,
however, a respectively different feature of geological structure can be
- observed between the sédimentary rock aréa where Bengkayang Group (Upper
Trassic - Lower Jurassie) at north is widely dist¥ibuted and the Cretaceous
granodiorite batholith area at south.
3-1 HNorthera Sedimentary Rock Area

- In thé northern sedimentary rock area, Bengkayang Group has an

énticiinalrdome structure, befng caused by Sirih tonalife intrusion

during Middle Tertiafy. Faults, dykes, ore veins and small folding -
axes, wﬁiéh are referred by projection of the strike and dip of
bedding ﬁlanés'on'échmidt's net, havé also a trend (KW-SE) harvmonious

with th(é anticlinal dome structure.

"At thé place belng away from Sivih tonatile, the anticlinal and
syclinél structures trénding E-W were cobhserved along the road between
Béngkayang and Lumar in Bengkayang Group where the structure before

intrusfon of Sirih tonalite {is still remaining.

3-2 Southern Granodiorite Batholith Zone

There are two structural trends fm the southern granodforite
batholith zéne, i.e. NE-SW trend forming a contact between the sedi-
méntary rocks and the granodiorite batholithes, and NW-SE trend faults
running at éou;h of Darit. Efther one is the fault trend formed
before intrusion of quartz diorite, and the oldest structural trend
after intrusibh of granodlorite divided this area fnto three blocks:
The folding of E-¥ trend seen In Belango Forpation in Darit area is
also foreed generated during this period.

Quartz d{orite, Sirih tonalite and Serantak dacite intruded as
stocks in the granodiorite batholith, are aligned in the two directions
of NNK-SSE and NE-SW tren@.‘rjﬁe faults and folding axes rveferring from
the projection of strike and dip on beddfng planes in Belango Formation
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on Schoidt's net have also the same direction vith those of above both
tructural trends. The mineralized zones are also coincided ‘with these
: jstructural trends- Since these structutal ‘Erends Yelate to the intru-~

PEIT

sive . tocks and the mineralizations, they ard” inferfed the técton[c
lines being caused by the’ deep fissures coﬁtiﬁued to bé actfve until -
Hiddle-Tertiary in ‘the gtanodiorite ronks as Fig. 3—1i shows‘5'
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