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Preface

In response to the request of the Government of the Republic of the Phlhppmes, the
Japanese Government decided to-conduct a survey on the potential of mineral resources in
the eastern Luzon, Visayas and Palawan Project and entrusted the survey to the Japan
{nternatio?al Cooperatlon Agency (J.L C.A) and the. Metal Mining Agency of Japan
M.M.A.J :

In its third fiscal year, the J’I'C'A ‘and the M.M.A.J. sent to the Republic of the
Philippines. three teams in order to survey Northern. Sierra Madre Area, Cebu Panay
Romblon Area and Palawan V. Vi, Western Negros Area from May, 1986 to Mar ch 1987.

The survey works were carried out on geo'logmal' geochémacal Surveys and spot
investigation for mineral showings. accordmg to schedule with great cooperation of the
Philippine autholities concerned, especnally the Bureau of Mines and Geo-Seiences (BMG},
M:mstry of Natural Resources.

ThlS report ‘was comp:led w1th the data on various chemical testmgs, statlstlcal
treatment, microscopic observation and fossil. :dentifxcatlon, which had been performed_
after the field work.

This volume (Part 1) consists of survey deta:ls and results of synthetlc analysm in
Cebu, Panay and Romblon Area . .

We hope that this report will serve for the development of the Project and
contribute to the promotion of friendly relations between our two countries.

We wish to 'eXpreSs' my deep appreciation to the officials concerned of the
Government of the Republic of the Philippines for their close cooperation to the team.

_ _March, 1 98_7

| Jaghe Mt

Keisuke Arita

President
Japan International Cooperation Agency

%mm/w)‘ﬂz/(;’ |

Junichiro Sato

President
Metal Mining Agency of Japan






Summary

_ Field survey of Cebu, Panay and Romblon Area carried out from 20th oct. to 20th
Dee in 1986. .

ThlS report was compﬂed with the data on vamous chemieal testings, statistical
treeatment, microscopic observation and fossil identification, which had been performed
after field work, Summary of these synthetlc analysas is as follows. '

1)

Survey- area iocate in "Philippine Mobil Belt", Cebu Area and East Panay Area
belong "Central Phsiographic Province", basement rocks upheaval in Neogene geo-
anticline- movement, west- Panay Area and Romblon Area belong "Western
Phisiographie Proviene", consisting of basement metamorphic rocks, pyroeclastics
in Paleogene and ophiolitic rocks in Neogene which are intensly deformed by

: orogemc movement of Anthue Mountain Range.

2

3}

Mmealmatlon of Cebu and East Panay Area are hydrothermal vein and dissemina-
tion deposits’ of gold and copper which accosiate 1o Palaeocene diorite and
andesite, Toledo Mine in Cebu Is. is known as the largest scale porphyry copper
deposit in South-eastern Asia. - o

Mmorallzatlon___of _West Panay and Romblon Area are hydrothermal vein and
dissemination of gold and copper associated to Miocene diorite, nickeliferous
laterite in weathermg oph;ohte and stratabound manganese deposit in schistose
iock in basement '

The following promissing area- which selected by reference to mineralizations and
extra’cted anomalous zones are as follows'. :

1 Poh—Metahc anomalous zone (Cu, Ag, Zn, Co and Mo) around Sigpit Lutupan
miheral showmg Iocated 10 km SE of Toledo in West Coast Cebu Is.

2 Poli-Metalic anomaious zone (Cu, Pb, Zn, As, Hg and Mn) at east side of
Consolacion mineal showing-located 15 km Cebu City.

3 Poh—Metahc anomalous zone (Cu, Pb, Zn, Ag, Co, Ni, Mn and Mo) at 7 km NE of
San Pedro in' West Coast of Panay Is.

4 Polz—Metahc anomalous zone (Cu, Zn, Hg and As) at 30 km SW of Kalibo in
North Western Part of Panay Island.

5 Poli-Metalic anomalous zone (Cu, Pb," Zn, Ag, Ni, Co, As and Hg) at North-
western Part of Slbuyan Island.
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1. _ Intreduction

1-—1 Background and ObJectwe of the Survey o
1—1-—1 Background and Parttculars o

- Pursuant to ‘the Implementmg Arrangement (IA) entered 1nto between the Govern--
ment of “the’ Philippines” through the Bureau of Mines and Geo-Sciences and the Govern-.
ment of Japan through the Japan International Cooperation Agency (JICA) and the Metal
Mining Agency of Japan (MMAJ) signed on 26th September 1984,

.. The third phase of the project: (Fisical year 1986} was carried out in Northern Sierra
Madre Area from May to July and in Cebu, Panay, Romblom Area from October to
December in 1986, : ’

: ThiS teport particularly embodies the- geologlcal and geochemlcal survey conducted in
Cebu, Panay and Romblon Area from Oct. 20, to Dec. 20, 1986.

1-1-2° Ob]ect:ve of the Survey

The ob Jeetlves of the present survey conmst of the preparat:on of a mmeral 1nventory
map and of the selection of mineral potential areas, by means of statistical analysis of
chemical assay results, combined with-other Iaboratory tests and examinations on the
various samples collected: durlng the geochemical and geological survey of the Cebu,
Panay and Romblon Areas; :Republic of ‘Philippines. - Existing geological data from this
area, were also considered in t_he preparation of this report.

1-2 Contents of’ the Survey
1-2-1 Fleldwork

.. During the fieldwork stream sedaments samples were collected at a rate of one :
sample per 1 - 2 km2 along’ the dremage systéms in the survey Areas, and miero-chemical -
analysis of these samples ‘were-executed for Cu, Pb, Zn, Ag, As, Hg, Ni, Co, Mn, Mo on
the whole:area. At the same. time, PH value and electric conductivity of the stream
water at samplmg pomts were measured. Heavy mineral samples were collected by
panning at junctions or mouth of the main dramage systems. The heavy mineral samples
were analyzed for Au, Ag and Ga. B

. In conjunctlon with the foregoing geochemlcal survey, mapping and investigation of
geological structures and known mineral showings in these Areas were also carried out.

The details of the collected samples are as follows;

'1|) Cebu Area

-Servey Area : 5,090 km?
Stream Sediment Samples o 2,703
Duplicate Samples o 50
Heavy Mineral Samples : 201
Spot survey points . ‘ ' 15



«,ﬁ’ .
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_ig. 1 Location Map of the Survey Area
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P

- Samples for petrogfsphic analysis - oo 20

_, {in which 10 thin sections were made.)
Samples for polished ore sections : 15. - '
o T {in whlch 10 pohshed sections were made)

Sample for ore assay analysis i ' ' EEE L T
‘ - : S {in whxch 10 assays were made)

' X-ray dlffractlon analy51s samples . ' 10

K-Ar datmg samples ' _ 3
o (resuits not yet availably)

:Sam‘ple's'fo'r: miero-fossil identification SR i I
' R {in which 5 miero-fossil identifications
_ _ , were made)
Samples for heavy mineral identification 5
E'as.t ‘Panay: Aré_a_
‘Survey Area | - 5,730 km2
Stream sediment samples - 2,528
Duphcats samples 52
Heavy mineral samples 238
Spot survey pomts 11
Samples for petrographleal analysis 20 S
. (in which 10 thin sections were made)
Samples for polished ore sections 15
S o _ (in which 10 polished sections were made)
Samples for whole rock analysis ' - 10
S (in which 5 whole rock analysis were made)
Ore assay samples : 15 :
: o (in' which 10 ore assay were made)
X-ray diffraction analysis samples 10
{in which 5 X-ray dlffractlon charts were
made) .
K-Ar dating samples S ' R 5
- ' o (results not yet available)
Samples for miero—fossil identification 10
a : o (in which 5 micro-fossil identifications
, _ o were made)
Samples for heavy mineral id_e_ntification - 5

3)

West Panay Ares

Survey Area | _ _ - 2,600 km?
Stream sedinient samples : _ 1,960
Duplicate samples 40
Heavy mineral samples 4 111
Spot survey points 8



Samples for petrographic,a_.l analysis
.-Sampl:e._s.for* péli_shed o.!'_e- éectioﬁs
Sampies fbf' Whole'l_'ock éﬁalysis '
O_r.r.e assay sam;l)l.e:s -

X-rvay diffraction analysis Sam'ples

K—Ar da{ing Sainp_les |

4)

Samples for miero-fossil 1dent1f1catxon :

: 10 '
(m which 5 thin sections were made)

o , 10 :
(m whxch 7 polished sectlons were made)
(in which 3 whole roek 'analysi_s were made)
(m whxch T ore assay were made)

5
(m whlch 3 X-ray. diffraction charts were
made)

3
(results not yet available)

5
(in which 3 micro-fossil 1dent1f:catlons
were made)

Samples for hea'vy :minera_l identification 5

Romblon Area |

"Burvey Area

Stream sediment sémples
Duplicate samples

Heavy mineral samples

Samples for petrographical ana}ysis

~ Samples for polished ore sections

Samples for whole rock analysis _
Ore assay samples.

X-ray diffraction analysis samples

K-Ar dating samples

Samples for micro-fossil identification

1,180 km? -
879
18
61
10 |
(in which 5 thin sections were made)
_ .

" {in which 3 polished sections were made)

> |
{in which 2 whole rock analysis were made)
{in which 3 ore assay were madg)
{in which 2 X-ray diffraction charts were
made)
. 2
{resulis not yet available)
5

(in which 2 mzcro—fossﬂ Identlf wat:ons
were made) C

Samples for heavy mineral identification 5



1-2-2 Synthetlc Analysm

After aecomp]lshed of the fleldwork analysis of. stream sedlment samples and heavy
mineral samples, statistical treatment of the results of said” -analysis, mlcroscoplc_
observation of thin and polished sections, X-ray diffraction test, whole rock analysis, ore
assay, micro-fossil 1dent1f1catlon as well as heavy mineral identification were performed.
The objectives of the survey are to prepare the mineral inventory map and to select the
mineral potentlal area’ was pursued by analyzmg synthetlcally the r'esults of these
operations. -

-UNDP data on the southwestern part of Panay Island, speclf 1cally the geologlcal maps
and raw data stream sediment.analysis, weré also utlllzed in the synthetic analysis of all
- available data. This was made possible. through- the kindness of Dr. A.H.G. Mitchel],
CHief Techmcal Adviser, UNDP, . .

1-3 Composition of Members and Itmerary of the Survey Mnssmn
1-3-1 Composition of the Survey Mission . :

Members of the Japanese and Philippine paf{ie's'iivfi'n participated in planning the
survey program, in negotiations and in eonducting the fieldwork were as follows:

A. Planning of the Survey Program and Negotiations.

_ Ja'panese Panel

Makoto Ishida 7 ' MMAJ
 Seiichi Ishida. | MMAJ
‘Yoshitaka Hosoi . . MMAJ
Yasuo Endo | MMAJ

Philippine Panel |
Benjamin A. Gonzales. BMG

Guillermo R. Balee : BMG
Romeo M. Luis ' BMG
Edwin G. Domingo BMG - .
Romeo L. Almeda BMG

- Noel V. Ferrer ' ' BMG

B. Member of Survey Mission
Japanese Party:
Coordmator‘s Yoshikazu Okubo ©~ OMRD .

Akira Yatsup ~ OMRD
'Cé-b'ﬁf.-&réa.' s | o i ,
Leader Takashi Isaka Nikko Exploratmn Development Co Ltd.
7 (NED) -
Yukio Yamada = . NED

Kazuyasu Sl_.:g'awar_ak NED



East Panay Area

Leader Haruo Watanabe ~ Sumiko Consultant Co Ltd. (Sumz. Con )
| ~ Notio Nislii?éwa . Sumi. Con. Cne
'Kazuharu Saito Sumi. Con,
.West Panay & Romblon Area . ST ST .. _
 Leader Shinichi Doi . Mitsui Mineral Development Eng. Co,, Ltd.
' (MINDECO)
‘Seiichi Yokomoto  Mindeco |
Kazuhlro Adachi . - Minde'c__o- :

Phlllppme Party T
Project Manager : Romeo L. Almeda  BMG.: - -

Assistant Manager: Noel V. Ferferr . BMG
-Analysis Ménager : - Edwin G. Dominge - - BMG-
Cebu Area o _ o
Leader  : Wilfredo Diegor - BMG
Sub-leader : Eugenio Esguerra '~ BMG
Sub-leader : Fleazar Mantaring | BMG
‘East Panay Area o

Leader : Arnulfo Cabantog: o BMG
Sub-leader : Leonardo Morales _ BMG
.Sub-leader : Generoso Revilla BMG
West Panay & Romblon Area '
Leader . : Pedro Rovillos BMG
Sub-leader : Orlando Pineda _ BMG
Sub-leader : Benjamin Cadawan -~ BMG

In addition to the above meﬁ_tioried, personnel some 30 other geologists of the
BMG participated in the fieldwork.

. Composition of the fieldwork party

One field party was composed of one Japanese geologist and-3 BMG geologists,
and 3 such parties were assigned to each survey area. Furthermore, one geologic
aide was assigned for each area at the base camp to take charge of the drymg and
sieving of samples and in coordinating material supplies. '

. Treatment disp'osal of chemiéal_analysis

In this survey, micro-chemical analysis of 8,030 stream sediment samples (includ-
ing 160 duplicate samples, 10 element analysis} and 611 heavy mineral samples {3
element analysis were conducted) were treated. This endeavor was accomplished
by means of atomic sbsorption spectirometry (AAS), in which 4,651 stream



s_edime‘nt samples in Panay Area and 611 heavy mineral analysié were carried out
in- Petrolab, and 3,650. stream sediment samples were analyzed in Chemex
laboratory in Canada according to the same treatment done at Petrolab.

As in the preceeding year, for the purpose of increasing the analyzing capacity,
‘one Japanese analyst specialist was assxgned to check the above operatlons and
supply the hecessary materla]s

Laboratory works in Petrolab were carried out with 3 irregular shifts up to 15th of
Jan. 1987 for 4,651 streamsediment and 611 heavy mineral samples. :

- The Chemex Co., Canada submitted analytxcal results for 3,650 stream sediment
samples on the Zﬁth Jan. 1987,

1-3-2 Ninerary of the Survey

The details of the it_irie:*ary_ are s_hovirn in Table-1 below.

Oct. Nov. Dee. | - Jan. Feb.
Meeting & Data
Arrangement at 20 ~ 26 15 - 19
BMG :
Field Survey - 26 »14
Chemical Analysis B . 15
at Petrolab &
Chemex Canada 25=—71—"20
Synthetic analysis : _ 16«——71—>28

Table-1 _Schédule of Field Survey and Analysis












2. general Descrzptmn of- Physnography, Geology and Mmeral Deposnt in the Survey
rea _

'2"-'— _ Physmgraphy and Geology

All of the survey areas belong to the so-called P}uhppme mobll belt. Cebu and East - |
Panay belong to the Central Phisiographic Region whereas West Panay Area and Romiblon

are located 'in- the Western Physiographic  Region. Cebu Island is a NE' trending

- geoanticlinal ridge. formed during a folding episode in Late Miocene to Pliocene, It
beeame fully emergent. since Late Pleistocene. The core is composed of Lower
Cretaceous to Paleocene/Early Kocene baqaltrc to andesitic metavolea"ucs, metasedl—_

ments, deep water to reefal limestone and quartzdxorlte-granod:omte batholiths intruded -

~ in Palocene to Early Eocene {one K~Ar date: 59 mi.y.). These. are overlain unconfor'mably

by Oligocene to Middle Miocene shallow marine clastics and limestone. Magmatism at the
start of Middle Miocene deposnted substantial amounts of andesite lavas and pyroclasties
in the eastern part of the island. The plutonic ‘equivalent is the Talamban diorite which ' -
intrudes Lower Miocene ' strata. Contemporaneous with the Late Miocene-Pliocene
geanticlinal ‘development, shallow marine to terrestrial molasse was deposited on the
eastern and: western flank of the island. Pleistocene reef limestone is the youngest rock
unit in the Area.

Eastern . Panay - Island constltute a belt of Paleogene dlorlte—granodiorlte bathohth'
(one K-Ar date: 52 m.y.) intruding presumably. Cretaceous to Paleogene metavoleanies and
meta sediments. Offshore data show that the belt'is actually a continuous ridge between
the Tertiary. floilo and Visayan Basins. The Cretaceous to Palaeogene rocks are overlain
unconformably by Late Oligocene to Middle Miocene clastics and limestone, slightly
folded during Late Miocene and intruded by small quartzdlorlte porphyry stoeks.  Un-
deformed cover ranges from Late Mlocene to Recent. -

The Western Panay Areca and Romblon Area include Buruanga Peninsula and Antique. -

Range. Buruanga Peninsula is composed almost wholly-of Carboniferous to Early Jurassic
continental-type basement.. In contrast, Antique Range is composed of a highly deformed

complex of Mesozoic to Miocene ophiolite, overlain unconformably by Miocene reefal

limestone and shallow marine clasties. The complex folding and thrust fauiting evidently
oceurred in Late Miocene, when the blue-schist bearing melange, the Paniciuan Forma-
tion, was emplaced. This tectonic activity was accompanied by limited andesite
voleanism. The Pliocene to Recent formations is covered all of them.

2-2 . Ore Deposits

Abstracts of mineralization in the survey area are as follows:

Vein and disseminated type Au, Ag, and sulfide deposit associated with_dio_rite and
andesite which include the Toledo porphry copper deposit characterize the type of
mineralization in Cebu. Contact metamorphic deposite accompanied diorite is also
reported. : . D , '

As for non-metallic deposxte, bentomte ‘deposit related to the Mlocene andesite and
hmestone, dolomite deposit in Pleistocene limestone and guano phosphate deposxt in
- limestone cave are known.

Eastern Panay, like Cebu, is characterized by vein type and dlssemmated type Ay,
Cu, Pb, Zn, Mo, deposits associated with diorite and andesite. Non-metallic deposits
consist of limestone and ball elay derived from bog soil. ~In western Panay Is.,
disseminated deposite in dolerite and stratabound manganese deposite in Pre-Tertiary



chert .are known, nonnmetallxc depo'uts, inelude vein type graphxte deposite in Pre-
7 Tertiary quartz vein, silica in chart and marble in Pre~Tertiary limestone. ‘

In Romblon Area, porphry copper type and vein type deposits. that accompanied
diorite mtrusmn, nickeliferous laterite derived from wethermg' serpentlmzed peridotite
and placer gold in alternatmn zone are known. :









3. Resuits of Geological Survey and Investigation of Ore Deposits

3-1 Geology and Ore Deposnts of the Cebu Island (Ref. Attached Plate 1)
_. 3u1-1 General Sntuatlon

Cebu Island belongs to’ Reglon VII w1th Cebu Clty (an Iargest city in the Phxhppmes)
located in the central eastem portlon thxs :sland Mam mdustmes are agrleulture, flshery
rand- mmmg : o : '

'I‘ransportatlon from Mamla, by air or sea are avaxlable, w1th 4 round tnp fhghts from
~ Manila to Cebu City per day, travel time is 1 hour 10 minutes one way. ‘ S

Coastal.roads around. Cebu Is. are arranged well Travel time between - Cebu- City and
Bogo (northern .Cebu. Is.). takes 3 hours by car,.and to Santander (southern Cebu Is.) 4
- hours, but inland road especially those connecting between east and west coastiis not well .
maintained.

The geographic situation are as follows:

. Area | 5,090 km? -
“Elevation = -~ 0-860.6m
Temperature ‘Max. 31.49; Min. 23 60C

Precipitation 1 ,638 mm/year

_3-1—2 Stratlgraphy (Ref., F:g. 2)

The geology of the _Cebu Area consxsts of Pre—Cretaceous chlorlte sehlst (Ts) and
" Cretaceous. - Paleocene Formation made up, of. limestone, - andesite, basalt and voleanic
clasties (Mg) which are intruded by diorite. (1Ld). Focéne limestone (BF), Early Oligocene:
limestone-sandstone sequence (LHP), Late Oligocene boulder limestone (CF) and Early
Miocene: alternatlng mudstone-shale.sequence unconformably overlie the:basement. Cebu
Area upllf ted in Middle Miocene sad formed sandstone mudstone alternation (LF), massive
limestone {UL) and sandstone shale alternation as Middle-Miocene sediment. . Talamban
Diorite (TD) and serpentinized peridotite were intruded during Middle Miocene too' '

Late Miocene Conglomerate (Mts) formation uneonformably overlies Middle Miocene
Formation and is covered: unconformably Late Pliocene limestone and marl formation
(BIF). Pleistocene uplifted coral limestone, (Cal) distributed in the fringes of Island.

Preecretec'eoﬁs' Series: "l‘unloo Schist (TS)

This formatlon is LOHSIdél‘Ed to form the basement of the areq.

At northwestern part of Cebu central highland, several N-S or NNE-SSW elongated
. outerops are observed. . .

Rock facies is chlorite sch:st and small amount of pynte dlssemmatmn is observed

Shistosity is well developed



Cretaceous-Paleocene SEI‘IBS- Manange Formation (MG) -

This series consists of a lower and upper formations, lower format:on is composed of
sedxmentary origine material as chart, sandstone. and . eonglOmerate, -while upper
formation is composed of basaltic - andesitie voleanic rocks and breceias. The lower
formation is exposed at northwest hlghlend ‘while the upper formation.is distributed
along east side, south side and southwest side of Cebu Is. It has been generally
recognized, along andesite usually occupy outer margme of lava flow and these rocks
" grade into bagalt in the inner portton.

A1l voleanic rocks and voleanie clasties are chlorltmed epldotized and pyritxzed as the
result of reglonal propyrltizetmn. :

Eocene Series: Baye Formatlon (BF)

Prevnous “works: reported 'that this formation consisted of massive hmestone that
“inchudes abundant Nummulites bist in this survey, only ‘one weathéred ‘outerop’ of this
format;on near Sante ‘Ritain north~west eentral highland has been recogmzed

Early Ohgocene series: Lutak Hill Formation (LHF)

Previous. survey reported that this Formation is: consxsted of sandstone and hmestone
distributed in two outcrops in central highland, but in this time survey, unfortunately
field team could not find the said outcrops. Reported foraminifera fossils include
Lepldocyclma, Nummuhtes were known

Later Ohgocene Series: Cebu Formation (CF)

This Formation is composed of basa] conglomerate, clastlc sedlment w:th'mterbedded
“coal deposits and uppet limestone,. and the limestone is the dominant hthology The
exposure of this formation are distributed east side Mananga Formatlon in east side of
Central highland and some parts of southern Central Highland. The limestone show
- white .to pink eolor, someétimes exhlbltmg massive {o boulder—hke apperanoe This
Formation have sbundant foraminifera recognized include: Lepldoeyc]ma and Num—
mulites: Some coal deposts in ‘this i’ormataon are mto productlon in places
*(Micro-fossil Identification) - ' T
Aeeordmg to ‘the study on nannopl&nkton, this formatlon is correlated to late Ohgocene
~{CP17 nanno zone), mcludmg some CN1 nanno zZone planktons (correlated to early
-Mlocene) . .

Early Miocene. Serers Malbog Format:on (MDF)

This Formation and is composed of mudstoue—shale mterbedded conglomerate. hme-
stone and coal conformably overlies the Cebu Formation. '

Gray to black.colored mudstone and shale are the dominant lithology of this formatlon
Distribution of this formation are seen in Central Highland of Cebu Is, as NNE- SSW
elongated shape and its width reaches 5 kms sometimes.

Some coal production are earried out in’ places '

{Micro-fossil Identification) o '
According to the study on nannop]ankton, thzs formatton is correlated to early to mlddle :
Miocene {(CN 3 to 4 nanno zone).

Middle Miocene Series: Luka Formation (LF), Uling Limestone (UL), _
Toledo Formation (TF)

The Luka Formation which is conformably overlai_n,by the Uling Limestone has a very
limited exposure. The Uling Formation which is the dominant unit of middle Miocene
Series consists of coral limestone which sometimes assume massive and compect
appesrance. Porous ones have also been encountered. '

=11



Geb'l'd'gic'_'Agé o

" Columnar Section

Rock Faqi_és o

" Pre-Cretaceous | .

Tunlob schist group.

3. | Holocene . | 0.01Ma | Alluvium _ . . Coral reef & Clastic sediments
g sy : - | :
%+ | Pleistocene 1.7 Carcar Formation Coral limestone (Dolomite)
& - ' ' IR (abundant marine fossil)
Piiof:é_ne 5.7 '_'Bari'i_fi" Formation Upper: Marl .
: Lower: Coral-limestone - - . - - -
Late 9.2 | ‘Maingit Formation 'Conglomerate (fine to medium snze)
: ' ' accompanied sandstone, hmestone ‘
* | ‘and shale ' '
: Toledo Formation Sandstone, shale
® o (leestone, Calcareénite) -
R R L
g |- Middle “Uling limestone ‘Limestone
16.0 | Luka Formation Mudstone (interbeddéd sandstone
> e ' ' | accompanied by conglomerate & Is.)
*5 Early 24.0 | Malbog Formation ' Mudstone, Shale-{zonglomeratie -
= : limestone) '
© .L&te_ : Cebu Formation Upper : limestone
- . Middle: clastics . . -
g 7 Base :conglomerate
8 Early | 37.0 | Lutak Hill Formation | Limestone (lepidocyelina, nummulites)
Eocene 54.0 'Baye Formation | Limestone (ninmmulites- abundant)
Paleocene 64.0 'Conglorn erate, sandstone, calcareous
64.0 mudstone.
" Late : leestone, ciastlc sediments
3 | 94.0 | Mananga Formation | (contained andesite, basalt and
o ' : ' “their clastics) ' :
g e Y ]
hnd - - . .o
£ | Early |140.0 erestone, cla_stie_.'_: sediments, -
L. : andesite, basalt & their clastics

Chrolite schist, mica-schist
(albite-epidote-hornblende facies)

Fig.-2 Succession of Formations in Cebu Area



The Toledo Formation on the other hand, which is composed of clastie sedimments with
oceasional hmestone and ealcaremte is deposxted around the Uling Formation.

Late. Mlocene Series: Mamglt Formatlon (MlF)

This. formatlon i composed of - eonglemerate which contam big or medmm sxzed,
rounded to ‘sub“rounded clasts of voleanic rocks; sandstone and shale. The basal sectlon
of the formation is characterized by bigger clasts.

This Forimation distéibute around Central Highland of Cebu Is. and small outcrops have,
been encountered southwest of the island. : S
(Micro-fossil Identification) - : ' ’

Aecordmg to the study on nanno plankton, this formation is eorrelated fo late Mlocene
.(CN 9a nanno zone) .

Phocene Senes- Barm Formatmn (BIF)

This Formatlon conmsts of a 1ower coral hmestone umt and upper marl umt The lower’
coral’ hmestone exhlbltmg pale brown to yellowish brown color. The main part is
massive. though porous and. powderly is loosely compacted compared to the older:
limestone part have been noted. -Basal part grades to sandy—sﬂty»conglomerate and
weak bedding plané are vigible. . e :
“This limestone makes somettmes steep crlff. ' .
Upper marl unit avc composed of clacareous and soft sﬂt—sandstone, appeared upperr:
part of this formation but outerops is intermittently, the distribution area of this
formation almost along Centr'al Tilghland of Cebu Is. '
(Micro-fossil Tdentification) .. S
According . to the study on nanno pIankton, thls formation is correlated to the late
Miocene (CN 9a nanno zone), but on foraminifera study, thiS formation is correlated toj
early Pliocene (N 19 folammlfera zone). : . ,

Plelstocene ‘Series: Carcar Formahon (CaF)

Coral * limestone - mcludmg -abundant marme fOSSIlS forms the main part of " this.
formation. Most of the hmestone are powdeﬂy though massive ones are dlstmbuted'
locally. Lo : S
'DO]OITIlth part oceur: and sometimes are bemg mined in places. _ T
This Formation is hard to-distinguish from Pliocene Barili Formation. HoweVer' this.
formation is characterized by a genfle d1p than Barili F., and mostly consists of
powdery liméstone containing abundant marine fossils. It is distributed around the
Tertiary and PrenTerttat'y umts in Cebu Island. : ' '

3-1-3 . Intrusxve RockS' -

Lutopan dlomte (LD)

This dlomte body mtruded the Mananga Formation; it eonsxsts mainly of medium to
coarse grained equxgranular hornblende biotite diorite, gradmg into quartzdlorite and
granodiorite. Chloritization is widely visible.

There are 4 mtruswe bodies eéxposed along the central hlghland

(Result of Microscopic Observation) :
The sample of this rock (No. CN-042R) which collected 12 km ENE of Toledo is
- medium grained quartz, hornblend, clino pyroxene diorite bearing small ‘to rare

amount of chlortte, semclte and epldote as alternatmn mmerals, showmg strong
magnetlsm '



The sample of this rock (CM-019R) of this rock which collected 11 kms west Dango in
east coast: is potash feldspar bearing hornblende tonalite to hornblend grano-diorite,
potash feldspar shows perthite structure, small to rare amount chlomte, gsericite,
_calclte and epidote: ogeures as alternatlon mmerals _

{Results of K-Ar Datmg) " '
; After BMG. Absolute age of this dlonte was determmed as 59 m.y. (Paleocene)

Serpentnmzed Pemdotlte (Sp)

Strongly serpenltlzed preldotlte mtruded the Mananga Formatlon Exp'osures have
- the form of smal stocks and lens shape bodles .

(Results of ‘Microscopic Observation) -

The sample of this rock .(CA101R) whlch collected 19 kms west of Cebu City is

completely serpentinized and has network strueture, segregated magnetite occures

ribbon and dust shape From assumed original mineral, the original rock assumed to
, be dumte . o .

Talamban Dlomte (TD)

Fme-medlum gramed hornblend compareble fresh d1or1te, exposmg near east side of
.Centrel nghland accompamed Bulacano Andesnte,

(Results of Microsaopic Observation) ' '

The sample of this rock (CE-003R) which collected 9 kms north of Cebu City is fine
grained holocrystallme two mica granite - -whieh consists of quariz, potash feldsper,
plegloclase, bxotlte ‘and muscobite. Zireon and pymte occur &s accessory iminerals.

Bulacao Ande51 te (Ba)

‘This ‘andesite bodles exposed along the central hlghland associated with the Talamban
Diorite. Fresh hornblende phenocrysts are visible,

(Results.of Microscopic Observation) . . o :
‘The sample’of this rock’ (CK-016R) which collected 15 kms north of Mandawe in east
eoast is two pyroxene andesite which has intersertal structure. Plagioclase, elino
pyroxene, ortho pyroxene and magnetite recognize- as phenocryst and small ‘to rare
amount of chlonte and calcite occure as alternatlon products :

3-14 Geologzcal Structure (Ref attached Plate I“)

_ Th\_ pre*-Paleocene basement complex and the unconformably overlymg Eocene to
middle Miocene formations are cut and divided into several blocks by NNE - SSW. trending
faults that resulted fiom the middle Miocene orogenic upheaval This upheaval led to the
intrusion and extrusion of the Talamban Diorite, Bula¢ao Andesite and the serpentamzed
perzdot:te along the N NE SSwW trendmg faultzone . :

The end of mlddle Mlocene occur ‘the uphftment of all above mentxoned formatlons_
- leading to the formation of the central highland of Cebu Island. -

Post-Pliceene formations conSIstmg mainly of coral limestone.are distributed around the
central high land and as hill range in the northern and southern parts of island.
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The results of field survey and mdoor testing for main mmer'al showmgs are as follows.

Santa Rnta (Spot mvestlgatlon No l)

Locallty,
- Mineralization;
- Ore Minerals;
Situation;
- Ore assay

(CF-209R-1)

Elevation;

35 kms NE of Toledo at eastern 51de Pre- Cretaceous exposed area.
Topographic Map (1/50, DDO) Balamban (0751"1) Eastmg 21,600 m
No‘rthih’g 13 450 m : _ _

Hydrothermal vein in Paleogene Semes.

Bormte, Chalcoclte, Malach1te, Covellte, Molybdemte )
(Ref. MICI‘OSCOPlc Photograph (CR-ZOBR 1) Appendlx—Z)

In 40 years ago, explozatlon were carr:ed out by Amerlcan
Engmeel‘ .

'.Aug/t Agg/t Cu%  Pb% Zn %

0.03 _' 72 21.4 0.01 0.01

High grade but small amount ore reservoir is expected.

Sigpit Lutupan (Spot mvestlgatlon No. 4)

Tocality;

Mineralization;

Ore minerals;

 Situation;

Ore assay
(CF-995R)

Evaluation;

8 kms SE of Toledo nearsite of Lutupan Diorite stocks..
Topographic Map (1/50 000) Buanoy (37511 Easting 5,650 m
northing 17, 000 m.

Hydrothermal Vein in Paleocene andesitic pyroclastic.

nyite, Sphalerite, Chalcopyrite whi'ch accompany gold.

' About_ 50 gold panner working at weathered outerop part.

S Augr/t Agegr/t  Cu% Pb % 7n %

9.85 2.6 0.06 0.69 011

Under ground exploration is expected.



'3-1-5 Results of Mineral Showing Survey

The number of surveyed mmeral _showings in “the present survey mclude 9 metallie
‘deposits ‘and 6 non-metallic deposits, the localities of which are shown in Fig. 3. Spot
investigation data sheets route maps and sketches are shown in Appendxx 9 & 10. 'The
Toledo Mine of Atlas Co. has many published data, and so lS excluded in present survey.

3-—2 ' Geology and Ore Deposnts ot‘ East Panay Area (Ref Attached Piate 1)
-2-1 General Sltuatlon |

Eest Panay Area belongs to Reglon VI and eon51sts of Iloalo Provmoe {Provineial
capital is Tloilo City in the south), Capiz Province (Provmeaal eapltal is Roxas City in the
north) and some part of Aklan ‘province. : :

Mam mdustmes are agrlculture, cattle breedmg and flshery.

Transportatlon from Manila, by air or sea ‘are avallable, w1th 2 roundtrlp fl:ghts from
Manila to Iloilo’ City per day, travel time of which is about 1 hour one way. Coastal and
central roads between lloilo’ City and Roxas City are well maintained. It takes 2 hours
from Iloilo’ CIty to -Roxas City through the central road; while the east coastal road takes:
4 hours to travel the mterval Inland roads however, are not well maintained. :

The geographrcal situation are as follows:

Area 5,730 krn2 (mcludmg Gu;maras & Calagnan Is.)
Elevation 1,950 m (Mt. Badoy)
. Temperature : Max.:_31.9° Min. 24.30C

' Precrpxtatron/yea“ 2, 238 mm

Dlstmonon between dry and wet sesson is clear at the southern part but not 50 clear
at the' northern part. - 'I‘yphoon mfluence 1s not as strong as that of Luzon and East
Visayas

3-2-2 Stratlgraphy (Ref Tab1e-3 )

The stratlgraphy of the eastern and tentral parts of Panay Island had been defined by
the BMG' (1981) The present survey had come out with ancther stratigraphy for the
Gulmaras Island o . ' ' '

In general a dxfference ex1st on the underlymg Pre-Middle Miocene formations of
Central and Eastern Panay, Central Panay is characterized by the Pre-Tertiary formation
unconformably overlain’ Oligo-Miocene Singit formation is exposed at the east side of the
Antique Range, While Eastern Panay, is underlain by the Paleocene Sibara Formation
unconformably overlain by the Middle Miocene Passi Formation or Bayuso Voleanies.

‘No obvious difference is present between the two areas after the middle Tertiary.
Detaﬂs of each formation are as follows
Pre—Tert:ary System Basement (Bm)

This basement consists of amygdalondal basaltie clastlcs, brecciated ‘lavas, cherts,
cherty mudstones, glaucophene schists and black phylhtes showing steep dips whlch is
entirely different from the tertrary system.

- — 18—



Table-3 = Correlation Table of Steatigraphy in Fastern Panay Arca
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The basement is exposed from Mt. Tiglayo (16 km WNW.of Lambnao) up to the sotithern
mdg‘e and is assumed to be the oldest rock facles in Panay Is. :

Late Palaeocene Serles. Slbara Formatlon (Sl)

This formation consnsts mamly of andemtlc (partlelly basaltlc) tuff, tuff—breccna and
lava, Around intrusive body of dlorlte, this formation unit show fresh green color.as.the
result of. strong propyritization, interbed gray to gra:sh-—brown color massive graywacke
and massiveé mudstone and fine alternation of chert, siltstone and conglomerate have
‘been noted too.” This formation is distributed the northeastern parts of Panay Is, and
Guimaras Is., and construct basement Formation'in these area

Ollgoeene to M:ocene Sertes' Smglt FPormation (Central Panay),
Passi Formation (Eastern Panay) (Nis).

».-Thls Formatlon consists’ of layered to massive. wacke, slate, mterbedded fossmferous
sandstone, shale and thickly bedded coarse grained conglomeratic sandstone.
Its' distribution are around Bm at the western part of central Panay.

(Micro-Fossil Identlflcatlon) '
Accordmg 1o the study .on nanno: plankton, this formation is correlated to late Miocene
. (N-9a nanno zone), while on the study of foramimfera, thlS formatlon corresponds to
- mlddle Mloeene (N9 forammlfera zone) : :

Mlddle Mxocene Serzes Bayuso Volcamcs (Iv)

These voleamcs eons:sts mamly of aggromeratlc basalt lavas and brecclas, accompamed
by basaltic andesite elastics whieh contain amygdalondal breceias. .

These volcanics are distributed at esast’ 10 km from Passi (town along the central
hlghwa‘y) w1th a N-S elongatlon to the central part of Gulmaras Is.

Late Maocene .Pliocene Series: Dingle Formatlon, .Tarao Formatlon (NlL N 1 IV'L)

These formations consist of elastie sediments (N11) and limestorie (N1 NL) ‘The CIESth
sediments are composed of medium to coarse gramed sandstone and fossiliferous shale.
-The limestone show pale gray -color and is massive to layered in appearance. '

The clastic sediments are distributed in wide area of the central Panay plain: while the
-llmestone forms h111 groups north of Pass; {twon along the central hlghway)

- (Mierofossil Identification)
Accordln%' to the study on nanno plankton, this formauon is correlated to middle
Miocene (CN 4 nanno zone) _

Phocene Serles Idai Formatton {N2PC).

This . formatlon consists -of 1rregular alternation of caleareous conglomerate, flne
~ grained sandstone and slate and is distributed from the western pert of central Panay

plain to the northeastern part of the 1sland

(Microfossil Identification) . S
. According. to the study on nanno plankton this format:on is correlated to early
- Pleistocene (CN 14a nanno zone). : .

Phocene Ser1e3° Ulian Format:on (NZa) Gu1maras Sed:ments (NZa)

"These. formatlons consist of - impure limestone with appearance of pale brown to gray

colored mudstone, calcareous mudstone and siltstone, and are distributed in the middle
to southern part.of the central Panay plain. In the northern and western parts of

Guimaras Island, outerops of these formations trend NNE.
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Pleistocene Series: Cabatuan I‘ormatlon (Q2)

This formation consists mainly of reddish brown false bedded sandstone mcludmg dark
gray fossiliferous homogeneous soft mudstones and fine sandstone.  This formation is
w;dely dlstnbuted in the mlddle to southern part of Central Panay Plam

Plelstooene Semes' Gu:maras L:mestone (Q11).

This porous hmestone umt meludes abundant corals and fossﬁ bearmg, mterbedded with
‘caledreous elear bedded mudstone.- Although the unit is basmally dated as Plelslocene,
‘Plioeéne, Phocene portion had also been eneountered. :

3—2-—3 Intrusive Rocks

The mtruswe roeks in east Panay Area are 1) Paleocene ‘Sara DIorite ‘and P;lar
Monzonite. - 2) Middle Mloeene Beyuso ‘and- lgupaeo Volcemes. and 3) Late Pllocene
Odiongon Volcamcs L .

- [
Sara Diorite (Di) ’ Lo
__,_-The Sara Diorite intruded the Sibara Formatlon and is exposed over an area: of 600 km2
around. Lemery, a - town: at the ‘eastern: side of Panay Island. Tius intrusive- roek is
sometimes exposed as erosional window in the Sibara Formation. The diorite is usualy
gray colored, medum grained and holoecrystalline. Main mmerals are feldspar, horn-—

~ blend, biotite and magnetite. Quartz diorite facies is'rare." :
The margmal borders. of . the intrusive body is fine gramed Contact with, the S;bara

Formation is eharacterized by. intense alternatlon like propyntlzatlon :

4 kms NE of Sara, a. ‘twon at the eastern side of Panay, this contact is, defmed by the
" Masonson Schist that resulted probably due to contact metamorphlsm., ' .

(Result of Mlcroscoplc Observanon) '
The semple of this roek {AB-31) which collected 10 km north of San’ Franc:sco in south
coast is holocrystalhne fresh médium gramed biotite hornblend granodxomte

Gmmaras Dlorite (Dl)

This diorite exposed at the central Gmmaras Is isa NE elongated stock WhiCh has & 9 X

4 km size. : Field ‘appearance lS gray ‘médium graine, main- minerals are: plagioclase,

quartz, hornblend and pyroxene. This unit may have formed as 8 result of- the same
. lgneous actnnty that formed the Sara d;orlte ,

P;lar Monzonite (Pm)

This rock is exposed as a 3 x § km stock near P;lar (Northeastern most town in the
survey area). Several small stocks are also recogmzed around above area.

This rock has pink. to pale gray eolor, containg large (5. mm -1 e¢m) potash feldspar,
biotite and plagioclase. . . \

{Resuit of Microscopic Observation) R B

The sample of this rock (AA~96R) which collected 6 kms east of Premdent Roxas in.
northern Coast is holocrystalline porphyritic texture monzonite porphyry which eonsist
of potash feldspar, plagioclase, green hornblend, brotite, clino-pyroxene and ortho-
pyroxene, exhibited strong magnetisin, accompanied magnetite, sphene and apatite as
accessory minerals. Rare amount of chlorite and sencite are visible as alternation
products. : .
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. Bayuso ' Voleanies {1V).
These yoleanics. consist mainly of aggromer'atlc basalt lavas and breceias accompamed
by basaltie andesite voleanic clasties including several mm to several 10 em rounded to
-sub-rounded . breceia-and boulder which :amygdaloidal structure in places.  Distribution’
of these rocks are seen at the east side of the Panay central highway as NS elongated
- outerop,. in the central part of the Guimaras Is. and-in the westernmost of the survey
areas as Igupaco Voleanies which has NS intermittent outerops. . © - T :

(Results of Microseopic Observation)

The sample of this rock (AK-075) which collected 36 kms NE of loilo eity is strong

altered: two pyroxene. andesite. Plagxoolase, elino pyroxene and orthopyroxene phéno-
- erysts are observed but orthopyroxene is completely altered to: ehlomte and fau' amount
of zeohte oceur in. C&V!tleS. o T : G :

deongan Volcamcs (NZV)

These voleanlcs consist of pale graylsh~brown colored hornblend andes:te ‘and porphyri-
tie plag:oclase andesite . whieh ‘show tracytic texture, wherein the hornblend are
arranged parallels. Strong alternations such are silieification, pyritization and argil-
lization observed. Some kaolin deposits are being mined at argillized zones.
Dlstmbutlons of this rock unit are observed along the eastcoast of Panay Is. as NNE-
SSW elongated mtermlttent outcrops, in Calagnaan Is. and in the western of Barotac
Viejo.

{Result of Mncroscoplc Observatton)
The sample of this rock (AA-81R) which collected 4 kms SSE of Concepcion in the east .
coast is hornblend andesite whieh has hyalopilitie texture and phenocrysts of plagioclase
and green hornblend. Alternation is generally weak.

3-2-4 Geological Strueture

The N-5 trending geologic structures of East Pany Area had an immense mfluence in
the formation of the Tloilo Basin and the NE Panay..

- The. geological structure of East Panay. Area construct Ioilo Basin and North-East
Panay mountain range which has controled N- -5 dlreetlon structure. :

Guimaras Is_. has similar structures as that of NE Panay Mountain Range.

Toilo Basin

This N-8 trendmg zonal shape sedlmentary basm is filled up by Ohgocene to Pleistocene
rocks. These sediments asymmetrically distribute in E-W section, with the sediments
“thickness in the west are about 10,000 m while in east side about 500 m.

The Formations in the basin show N-S elongated arrangement and gentry declme to
west, from center to northern part of the basin, the basin depth change to shallow as
the reason existénce of Sibara Formatmn and the depth is increasing to south side to
-the direction of Guimaras’ls.

N-8 direction fault is assumed by arrangement of Formations.

North-East Panay Mountain Range

In this mountain range 'Sibara Formation and Sara Diorite have broad distribution and
construct mountain range, and along the east coast Odiongan Volcanies make Pliocene
to Pleistocene volcanic range.

Sibara Formation are composed of voleanics and interbedded sediments and shown broad
distribution in this range. . This Formation show generaily N-S direction folding, and anti
eline parts are consisted highland.

—929—



Sara diorite, which is batholith occupied over 600 km?2 exposed area, intrued in Sibara
Formation. - Outerops of this rock compose relatively lower hill range, because
resistivity: for weathering of this rock is lower than Sibara Formation.

‘The outerops. elongate NNE~SSW direction and the fault between this rock and beara
Formation is assumed, o

Odiongan Volcanics conform young volcano shape mountazn range ‘at east coast of Panay
Island and this mountain range elongate to NNE up to Calangaan Island: ' :

Guimaras Island -

Rach - formatmn of in thlS 1stand show elongatlon NNE—SSW trend Szbara Formatmn
contact to other younger Formation with the fault of NNE direction. Lo

Guimaras Diorite intrusive stocks locate at center of the Is, ahd NE-SW- Fault develope
between this rock and Sibars Formation. NW-SE faults parpendicular to above
mentioned recognize in places. ' ' : o T



NAME OF MINERAL LOCALITY
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. ‘Moayon {Au). . .
. Mt. Parl, Pilar (Cu~Au)
. Loday, Pllar (Azure Cu)

Caloagnaon Is. (White Clay)

. 8en Dlonlsio (Ball Clay}
.B_a:rotac Vlejo (Cu-Mo)

. Barotac Vieje (Au)

. Bus.navista tL'i mestc-tﬁe).

. Nueva Valencia {Cu-Pb-Za)}
. Antleo (Mn) V

. 8an Antonlo (Cu)

BOkm
5 L

SPOT INVESTIGATION




~03e
| STe9A MBJ ® JNO PAUTW 340 JO. Suo} [BI2AG
| £231SApUR DIJ1USHG UL SIRTUISA 211808

FET

11

no 002°ST | 000°6T | -ILIGSE ueudereqed oIuUQIuUy uwg | 11
- *p2302d¥wd ST 340 3PBIS YAIH - : _
@ou:voa gdo apndo Ul Jo suoy padpuny| _ o _
1312408 fo31s9puE U s3Isodap sodeys: suaTl D ursp U 00890 | 002°6z | IOESEe I1ssBg OB[IUY-| OF
T *UOIIBNIBAS 9DIOAD [[IM 2PBIS | - I T T -
mﬂ u@ ny SIQISIA 2lv SUloA Z3aEnd X ;I I S , : (Broustey vAIMN)
. URSSOD 210D UT 31s0dap adk uldA | D UidA |UZ ‘qd ‘N | 009°CT | 009°¢I | IMIcge |  usuldeleqen; UOIDBALRS | §
.wﬁmﬁwmv st jusmidmba jo Juailaacaduy _ , o R : - g
- peur BuIeq 5UO 3YJ SI AUOISIWN] _ _ R P
auad03s181d  "038 S18aK g 20uts KUp/y - Aasy (667 °%0) (008°F2) | (1ZSSE) (ottom) (BisiarURNg)
¢ ~ G300 paLLBy uononposd oW PONEIG | g . |-uswipsg| sucisewiy | . gpeon | ¢o0zeo ! ¢ IIZece SeSuBum(] | - Zounp vSa[eOXy | §
. -*3}LIOID DUR 91IS9DUB UISM]3] : _ . R . . - _
suoz PIYIONIS X pozHeeUIy ~Sulllap| _ o St : _ (ola1p oml0IBgE).
1808 &gﬁ& 1593 .p3JoNpUOD *OD SERRY | D IS A ny . 0O%°80. | 003°pI | LIggeg | ofarp dmjoaeg SBUWOL 0lUBs | 2
_ ~I1UNOWE J[8Ws Ul , o _ _
vmuou mwﬁoﬂwﬁ HmnmSE;oho ‘urBW By} S1 ,
2IILG “mwﬂoﬁ..sa puB SOIISBI0 Dijisepur - : , o (afstp oBYIOIBE)
U3 nwm.s«wn vmumug wnom ‘poTITRISUIN a U3 A oW ‘no 00T %I | .008°81 Iegce | ofsip ovlOIRg IBIII9Q | 9
‘pUBRLISP BU} |- o : _ o , — :
wo Suipusdap pourit wﬁmm m@on a3isspue. . - Aaey : - . . , ,
punoutr (Ao peyeursiio dog) Aeo fieg| g - -uewipegl Ke1D TIRg | 0S9°eT ! 00L°L0 | (ATEcog “BJeg oISTUOLT uBg | ¢
-s] Keusd 1583 UT.padBys pUBQ PIINQIIISID SI . Teuldat |- . i ,
ﬁmoaww :uzw .xomc oEwoﬁg j2 ABIO 21I4M o) —oapAfg - K610 231UM | G00°ST | 008°Z% JHELHES BIOUBLSH ‘5] ussudersd | ¥
"popusl | T
~HCDDd bEmE hmtsm dn MOT[Oy *91IS
-2pUE U] UI9A D31000[8YD 3. mﬁ.&aooﬁmno
,.vwa&mbmw BI9M 1IPE [9A9] ¢ W QpQ‘s ‘0dw . . (deltg ‘o103)
mummh g 8 dn Um“mummo 0g Suruty sanzy q ursp no 606°ZT | 060°T0 1itc9g - BIDUBLSY "Reop | ¢
*a1qrssed sy | - o : i I
240 wo mvﬁw 431y Junowrs. Trewg hmEES :
248 9}LINZY X} 2IIYVRI[BIY "I}ISepUY ut (4814 ‘148d “IN)
] xmo%w 2df; urep 03v simek gg peIBIedg | g wep | nynd | 009°ST | 00F‘SE oyese uglluBg ed | g
“JUNOUIE TEWSs UL BIqiSlA SIYDBIBIY _
ﬁmEm $1-930 Jo junowse paloedxy ‘suocz
prog ssoerd Jo-9pIs. M 038 SaBOK (] N0 _ (uohkeely)-
p31aIes SUIILID T “0D SBIIVY ‘UOIZsJ 931J0I] @) o urep ny 000°PT | 009°2T | -TE8GE Ksuag uetduoqeuIng | 1
_ Burygyaop | Bunsem *ON aweN
uorn aous 240 .
SHEWSY —BapeAg | ~anooQ | jo 2dAL 000°0¢/ T dBIN .oao& Burmoug Jo SWEN 'ON

$3{nsey uorB3yseAu] 1048 JO 30BIISQY F-IIQBL

—95



The results of field survey and indoor testing for main mineral showmgs are as follows.

Parl (spot mvestigatlon No. 2)

L_oc;_allty,
-Minera"lizati'oﬁ;
Oré Minerals;
‘Situation;

Qre assay
(AE-32)

Elevation;

4 kms SSW of Pllar in. northern coast of Panay Island ’I‘opographlc

_,.Map {1/50, 000) Panltan (355411) hastmg 25 400 Northmg 13,600

Hydrothermal vein in Paleogene Series.

Covellite, Cupmte and Marachxte o '
(Ref Mlcroscoplc Photograph AE—30 in Append:x-‘2)

_ Islnhara Industry Co carried out exploration about .40 years ago

At that time mining adits had developed total .about 500 m for &
levels

Aug/t -Agg/t‘ Cu% -~ Pb%  Zn%
0.06 3 8.1 0.01 0.02

High grade but small amount ore reservoir is expected.

Loay (spot investigation No. 3)

Locélity§
Mineralization;
Situation;

Ore assay
AE-36
AE-38

Evaluation;

4 kms SSE of Pilar in northern coast of Panay Island_'prographic
map (1/50,000) Estancia (3654111 Easting 1000 m Northing 12,900 m

Chalcopy_rite_(pat'tially‘disSeminated,) Pyrite, Chalcocite
(Ref. Microscopic Photograph AE-36 in Appendix-2)

Azur Mining Co. carried out exploration up to 3 years ago.
Mining adits developed about 3,000 m in 3 levels.

‘Aug/t  Agg/it - Cu%  Pb%  Zn%
0.03 1559 ©  8.70 0.01 0.03
0.09 11.06 6.10 0.02 0.02

High grade but small amount ore reservoir is expected.
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3-2-5 Results of Mineral Showmg Survey

Number of surveyed mmeral showmgs in the present survey are 7 in East Panay and 3
in Guimaras Is., Location of these showings are shown in_Fig.-4. and spot lnvestlgatlon
data sheets and route” maps ‘and sketches are shown in Appendlx-lo Actual mining for
metallic ore in the ‘area is only for placer gold and. several hundreds of persons are
engaged in this work. . As for non-metallic mining small scale limestone product:on are
carried out- and white clay, ball clay 1nterm1ttent production - take - place in Northeast
Panay Is. o _ S

The metalhc mmeral deposns in- thlS area are almost always assocmte wlth leI‘lte -
and monzonite intrusive stocks, usually located near the boundaries of the intrusive rocks.

The scale of showing are small;. but ‘high grade ores are expected at No. 2 Pari (Cu)
No. 3 Loay (Cu) and No. 10 Anilao {Mn). :

Placer gold depesnts are expected in a broader area around the diorite mtruswe body.
Kaoline deposits have considerable ore reserve so development just depend on the
prevailing market price.



3-3 Géology and Ore Deposits of West Panay Area (Ref. Attached Plate-1)
3-3-1 General Situation

West Panay Area located SSE 300 km from Mamla, belongs to Reglon VI and consists
of Antique Province, Aklan Province and part of Caplz and Iloﬂo Province Main industries
are agriculture, loggmg and fishery. , ,

Transportation from Manila, by air and by sea are available. Generally airway
(Mamla-Kahbo or Mamla—lloﬂo) are using, travel time is about 1 hour in one way.

"The geog‘raphical s1tuatxon are as follows. Lo

B J_;Area Sy, 600 km?2
- :.Elevatlon 0, 117 m (Mt. Ma:a‘c)
- Temperature Max. 30,7 Min, 22.80C
' Pr'eoi'pita'tion' 2,933 Kmm per year |

. This aréa belong to the West Pacific Monsoon Region and the dlfference between dry
season (Jan. to Mar.), and wet season (Nov. to Dec.) is clear.

Rlce ‘plantation ‘is esrried out near plane ‘of Kalibo City (Capltal of Capm Province)
and West Panay Mountam Range WhICh oceupy over 0% of survey area zs stnll covered
‘virgin forest.

This area is malarlacontammat:on area, electmsxty is 11m1ted only coast aresa,
-innerland road not yet fully maintained : .

3-3-2 Strat:graphy (Ref. Flg 5)

The schematlc columnar section of West Panay Area as complled from the BMG
(1981) and. UNDP survey results is as foIlow.



Shemat:c Complled Columnar Section on Panay Is. (Whole)

Fig-5
' ' (Attached Correlatlon Table of Westem Panay Area)
Period. Epc)ch_ Age Corhp_il_ed'('folumnar 'Sectiqn - Detai_ls
& L Late Qg _ Sante Cruz Formation Ulian F.
& | Pleistocene _ = |[(sandstone, conglo.  (Mud-silt stone}
g ' limestone © Iday P,
& Early Q11 " (sandstone
o S caleareous
: ~ conglomerate)
, Late - Noa -
Pliocene A R
o7 LEerly-| - NgPC o
Late | ~Nym - Nyml. . | }Makato Formatlon
R, e - (sandstone, conglomerate,
. ‘a1 limestone, vole. clastics) Igpao vole.
Miocene Ml_dd__le_ L 1ibacso F.
S Antigue Oph.
Early ‘Ps: Serpentine -
B - Pd: Digbase (sandstone
g — : Pg: Gebbro conglomerate
5 Late Ppb Ppl: Pilow  vole. clastics
&  Oligocene e Basalt  limestone)
Early Pbvy S R
Late P1
Eocene — -
Early _ Pipe
Palé.eocéne Late
Palaeocene | Early
i i il
i Buruanga Metamorphic Roeks
Pre-Tertiary ~ Bm Bm1l {schist, slate, phyliite
chert, limestone)




Pre-Teftiary System: Buruanga Metamorphic Rocks (Bm) - -

This metamorphic rock unit consists of pre-Tertiary crystalline limestone and chert and
is exposed at Buruanga Peninsula, Units has N-8 strike and declme 200 400 to east or
west, drag foldmg Is almost unrecognized. _ :

(Results of Microscopic Observation)

The ‘sample of ‘this rock (ER-46) which collected 2 kms' north of leertad in southe“n
coast Buruanga - Peninsula is zoisite bearing semischist- whlch con31sts of quartz k-
feldspar, plagioclase, sericite, zoisite chlorite and Fe-mineral.- :

Early Eocene Series: Igbao Sediments (Pipe) -

These sediments: consisting of mudstone, chert, siltstone and 1nc1ud1ng a:small amount
of basaltic pillow lava and sheet of intruded serpentine is exposed 17 km NE of San Jose
- (southern part of Antique Province).

Late Eocene Series- Lumbayan Formatlon (PI)

This formation consists of caleite vein bearmg mudstone, turb:dlte and volcamc :
clastlcs, expose at NE of San Jose associated w:th Anthue Ophyohte

Oligocene Series: Mt. Baloy Volcamcs (Pbv), Panpanan Basalhc Rocks (Ppb)

Tms volcamc rocks conform ecarlier group which predommant p:llow lava breecla (Pbv)
and later part which predommant basaltic lava and breceia, and green tuff (Ppb) '
. 50 km NNE elongated expoer is observed at 25 km east of :San Jose.
_This Formatlon is penetrated by gabbro belonging Antique. Ophyohte

Late 011gocene to Early Miocene Series: Libacao Formatlon (in South), Sewaragan

Formation (in North) {N1s * Nys1)

These formations consist of mudstone, sandstone, basaitic volcamc breccla and besal

conglomerate including rare thin layers of limestone. A 10 km wide belt shaped

distribution is observed near San Joaquin, SW Ii¢ilo Province exiending up to Kalibo of
: 'Aklan Province. Other outcrops are dzstmbuted at the northwest coast of Panay Is

Early Mlocene Semes Igsawa Volcamc Clast;cs (In South), Igpaco Volcemcs (IN North) (Iv}

These . voleanic complexes consist of andesite flow and breccm, tuff wacke and
_ conglomerate with limited calcanous portions noted. .

Intermittent exposures are observed from Patnongon (southern part: of the west coast) :
" to Tibiao (50 -km north of .Patnongon) following a NE trending syncline.” In-Northern

Panay these rocks show monoclinal outcrops (strlke NE-8SW, Dap 3B°E) near Altavas.

Middle Miocene Series: Maliao Wacke Formation (Nlmw) (IN South)
This formation consists of turb:dntes, wackes and- andemte flows mcludmg thln Iayers of
sﬂtstone, exposed at the east sude of Tibiao in the western coastal area.

Middle Miocene Series: Makato Formation (fn north), Lagdo’ Formation (IN south) (Nl'i)

These formations consist of sﬂtstone, mudstone, tuff and wacke mcludmg small amount
of conglomerate.

'Exposed areas show a w1de spread from Patnongon via east side of West Panay Mountam
Range to Kahbo. '



' Late Miocene Series: Manlacbo Formation (In south) (Nym, Nyml)

This formatlon eonsists of calcareous sandstone, siltstone, mudstone; conglomerate and
basaltic clasties, distributed from the southem part of the west coast to the southwest
part of Iloilo City.

Early Pllocene Series: Ida Formatxon (In-north) Panlupen Formatlon (In north) (ngo)

Main part is ‘conglomerate, outerops are seen from west part of HOIIO Provmee to
Jemmdan of Capiz Px-ovmce. :

Late Pliocene Series: Apdo Formation (Insouth) {Non) =

. This formation consists of loose compacted material as mudstone and marl
Outcrops are seen at lowland near lelao in the west coast.’

Early Plexstocene Santa Curz Formatlon (In north) (Q10) ,
Consxsts of coral hmestone, exposed at the west snd north coast of Buruanga Penmsula

Late Plelstocene SBPIES‘ Uhan Formatlon {In north)(Qg)
Panicuian Clastic Flow {In south)(def)

Ulian Formation consmts of mudstone end s;ltstone, exposed at the lowland around

Buruanga Peninsula. . -
Panicuian Clastic Flow dastmbuted 30 km in a NE—-SW elongated belt NE of San Jose
{southern part of west coast), covers basaltic lava and breceia. This flow seems to be a
residual debris as a result of the sudden uplift of the mountain ranges ‘during the _

Pleistocene.
3-3-3 Intrusivé Rocks

'Igpaco Volcamcs (Iv)

This voleanic unit consxsts of lava flow and breccla of basalt:c andesxte and basalt tuff
breccia: {partially- lapphtuff), tuffaceous sandstone and sandstone. - Outerdps are seen
near A}tavas of north eoast and show NE-SW stmke, 30°E dip monochnal structure

Antzque Ultramafxc Rocks

This. unit consists of serpemt:zed peraodotlte (Ps), gabbro (Pg}, diabase (Pti), and plllow
- basaltic lava {Ppl), intruded in the early Miocene Series as lens,’ ‘stoek ‘and vein,
- distributed west of Mamlao m ‘the northern part, and east snde of P&tnongon m the
. southern part. -

{Results of Mlcroscoplc Observatlon)

The sample of this rock (BR-08) which collected- 15 kms SW of Kahbo in NW of Panay

Island is holocrystalline equigranular olivine .gabbro which consists of olivine, clino-
_pyroxene and’ plagioclase, altered minerals are serpentine, tale and bruc:te

Pacol Dnomte (IN north) leato Dicrite (In south) (Gd)

These . dlomtes mclude b;otlte hornblend diorite, biotite hornblend quar tzdlorzte b;otlte
and hornblend granodiorite, ete.

Intrusive bodies are recognized west of Madalag, Aklan. Province and SSE of leacao

Age of intrusion is assumed to be after Early Miocene, A small skarn. is observed at the

contact between crystailine limestone of Buruanga Formation and the Pacol onmte.

{Results of Microscopie Observation)

The sample of this rock (HR-12) which collected 9 kms W of leertad at southern coast

of Buruanga Peninsula is holoerystalline equigranular hronblend biotite grenodlonte

which has fresh appearance and weak alfernation.
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The results of field survey and indoor testing for main mincral showings are as follows.

-Osman (spot mvestigatlon No. P- 1)

Locallty,

Mineralization;

Ore Minerals; -

Situation;

. Eleva tion;

: 16 kms SW of Kallbo in northeastem Panay Island. :

Topographic  map- {1750, 000) Sebaste (34541\1) Eastlng 25, 400 ‘m
Northmg 17, 800 m.

_ Hydrothermal vem and dlssemmatlon deposu in argllllzed zone in
o doiemte - S L :

,Pyrlte (Aunferou”s) Chalcopynte P '
B (Ref Mlcroscopie Photograph BR-16 in Appendlx 2 )

" 1'Gold panning in argillized zone is carried on.

3 drilling exploration is pe’rformed by Philex Co. in 1984

Electrum is recogmzed by, reflectmn mlcmscope, but grade and
amount is unknown .

Panatakan Mine (spot 1nvest1gat10n No P—B)

Locahty,

Mineralization;

Ore minerals;

Situation;
Ore 'ass'a.y;
"ER-17
ER-18

- Evaluation;

6.5 kms SE of Cattculan in Northwestmost of Panay Island.
Topographic map (1/50,060) Malay (33551) Eastmg 12 800 m
Northing 6,000 m

Strata-—bond manganese depos:t in semischist.
Rhodomte, Phodochrosite and Manganese oxnde manganese oxide

occurs in Rodonite as vein form.
(Ref MICI‘OSCOPIC Photograph BR- 18 in Appendlx—Z)

' Mmmg operatmn were- suspended smce June 1983.

Total Fe% MnO% 'Pgo5% Siog% 5%

.38  72.90 0.19 0.70 -0.001
S 0.33 17200 0.05. 70.40 0.007

Expectation of much amount of ore reservoir is hard,



3-3-4 Geologieal Structure - -

This area belongs to the West Physiographic Provinee:of.the Philippine Mobil Belt.
Western and Eastern sides of Antique Mountain Range (West Panay Mountain Range) have
contrast on structual features, namely. in-western. side Paleogene. Fonations which show
- many NE axis folding are divided by NE direction thrust, intruded by diorite and opholite
in Middle Miocene and after that strong upheaval movement:take place at along present
mountain range, Pleistocene clastic flow (Qpdf) seems to produce as the result of this
upheaval:  On the dontrary, in eastern:side Neogene Formations have broad distribution,
according to east. declined monoclinic structure, younger formation arrange from center
of mountain range to eastern side:. This monoclinic zone has NS strike and some strike
faults are visible, along such fault Middle Miocene diorite and ophiolite intrude.

Buruanga metamorphic rock which assumed as Carboniferous fo Jurassic origine and
construet basement in this area,expose at Buruanga Peninsula (northern most of this ared.) -

3-3-5 Results of Minéral Showing Survey =

" Number of surveyed mineral showings in-West. Panay Area are 8; location of these
showings are shown in Fig.- 6. and spot investigation data sheets, route maps and sketches
are shown in Appendix 8 & 10. . N R RS

In these showings, 4 metalic deposits (1 disseminated copper {Osman), 3 strata-bound
manganese (Buruanga), 2 silicastone, 1 marble, and 1 vein type graphite deposits were
encountered. - S RN o . S o '

3-4  Geology and Ore Deposits of Romblon Area (Ref. Attached Plate<2)
- 3-4-1 General Situation -

‘Romblon Area belongs to ‘Region IV Romblon. Province, located about 300 km SSE of
Manila is composed of Tablas Is., Romblon Is. and 8. buyan Is. Transportation is by boat
only, one round trip liner (about 10.ton) each day through: Boracay Is., :Carabao Is.. to’
Tablas, Romblon and Sibuyan Is. which starts from Catieclan at the northwestern end of
Panay Is. : ‘ EERNE o C

boa_i |

Romblon [s. 2.5 hours

. : boat - boat 
Kalibo 1 hour Tablas Is.

Caticlan 1.5 hours 3 hours
Sibuyan Is.

Direct Sightseeing Liner from Manila is also available.
Geographieal situation are as follows.

Aresa 7 1,180 km?
Elevation 0 - 2,050 m (Mt. Guitiguitin in Sibuyan Js.)
Temperature 279 C {Annual average)

~ Precipitation - 2,039 mm/year

~ This area belongs to the tropical monsoon elimate zone of West Pacific and
distinction between dry (Jan. ~ Mar.) and wet (Nov. - Dec.) seasons is elear. Fach Is. is
surrounded by ecoral reefs. Main industriés are agriculiure at coastal plains, coconut
plantation and fishery. In Romblon Is. good quality marbles are produced and processed.

— 85—



3-4-2 Stratigraphy (Ref. Fig-7)
Schematnc columnar section in Romblon areg is as follows

Pre-Tertlary System Romblon Metamorphlc Rocks (Rm, le)

This rock unit consists of. quartz mica schlst, quartzose sandstone and crystaume-

limestone; Schistosity -is clear and quartz lenses arrange parallel to SchlStOSlty are

present.. =~ Graphic appearance 'in plaees. . Strong drag folds are v:s:ble near the "

ultramafie rock intrusive body.

This roek unit is distributed south and north of Tablas Is., whole area of Romblon and

east and west parts of Sibuyan Is. At south of Tablas this rocks contacts to Oligocene

Tablas velcanieés with NNE-SSW fault, and at north part contacts to S1buyan ultramaflc

rocks with high angle thrust.

Age of this rock unit is assumed to be Paleozom (Cavbomferous")

(Microscopic Observation Results) :

The sample of this roek (LR-2). whlch collected 2-7 kms of SSE of Caltrava at north
~ coast Tables Is. is hornblend quartz sehist which consists of green hornblend and quartz

as main mmerals, accompanies K-feldspar and plagioelase as accessory minerals, having

nen:iatoblastlc texture and samll to rare amount of sericite and epldote as altered

products. '

_ Ohgocene Ser:es- Tablas Volcamc rocks (’I‘v)

This rock unit consists of basalt, andesite, porphyritic andesite, porphyrltlc basalt and -
voleanic breccia unconformably covering the Romblon metamorphic rocks and péne- :
trated by quartzdiorite at center of Tablas Is: From these facts age of this roek unit is
assumed to be Paleogene.

Dlstl jbution of thxs rock umt are in central Tablas Is. and north Sibuyan Is

Late Mlocene Senes- Bmoog Formatlon (Bf Bfl)

Thls formatlon con31sts of wacke, tuffaceous wacke, calcaremte and coral llmestone, :
distributed east of central and north of Tablas Is. :
-At central Tablas NW-SW wavy folds are observed and the axis elongate 410 km ; At
. South Tablas Is., it has NNE-SSW strike and 20. - 400F dip. Maximum thlckness of this

formation is 400 m. Age of this formatlon is assumed to be Middle to Late Miocene. '

Pliocene to Plelstocene Series: Formatwn (Af, Afl)

This formatlon cons:sts of basal conglomerate, sandstone, mudstone, calcaremte and
clastic limestone, distributed west of Tablas Is. North of Looec (southwest Tablas Is.)
NW-SSE trending folds are observed the direction of which is the same as the general
strike of this formation. Age of this formation is assumed to be Pliocene,

Pleistocene Series: Peli Formation (Pf)

. This formation consists of porous coral limestone, conglomerate and shale, distributed -
 glong the west side of central Tablas Is., unconformably covering the  Anahao
Formation. General strike is NNW-SSE similar to the Anahao formation.
Age of this formation is assumed to be Pleistocene.



Fig -7 Schematiqé Columnﬁr Section iﬁ Romblon Area

Period Fpoch |  Age | Schmatic ColumnarSeetion | Details
Holocene | . U ‘Qal ~ ' . . [ Flood plain sediments

Peli Formation .~ = .
(conglomeratic limestone,

C sandy shale, shale) .
]
& Late - T T T
& . Banton Voleanies:
g |Pleistocene (andesite lava L
g _ andesitic breccia) .
e
: Form_athn limestone :
S EE -1 Late
| Pliocene S
. Early | -
- Late |=—X"u= "_Bf_.“:.:;__fj‘:h__; — “Caleareous)
: T ‘gandstone
=TT . I L1l Binoog .

Formation . .

Miocene :

Middie T IBfYf T T 1 "T] limestone

. Early , o
g Late andesite,  Tablas
& _ baselt - Voleanies
. | Oligoeene and breceia Quartzdiorite
| 'E.arly . |
. IL_a,t'e
Eocene
Early
B .Late
Paleocene | Ea
- | Early | 7
| SN R e g ' Sibuyan
I B . Rm— o<~ — | Sehist Ultramafic Rocks
Pre-Tertiary = :IQSU st IR Romblon Metamorhic
== . Rocks

i :
Rmf J%WF% Limestone
==
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