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PREFACE

The Government of Japan, in response to the request extended
by the Government of the Republic of Fiji, agreed to conduct a
metallié'mineral exploration survey in the Viti Levu Area, and
commissionéd its implementation to the Japan International Coop-
“eration Agency.

The agency, téking into consideration the importance of the
tecﬁnical'nature of the sﬁrVey work, scught the cooperation of
the Metal_Mining Agency of Japan.to accomplish the task.

The Government of the Republic of Fiji appointed the Mineral
Resources™ Department (MRD) to execute the survey as a_counterpart
to the Japanese team. The survey has been carried out Jointly by.
experts of both Governments.

The collaboration survey for metallic mineral, which lasted
three yeérs,:consists of.geological, geochemical, and gecphysical
surveys, supported by drilling and laboratory work. This con$oli-—
'dated‘repdrt hereby submitted summarizes results of the said
survey. ' ' .

We wish to take this opportunity to express our gratitude to

all sides concerned in the execution of the survey.

o en i %}7 S

‘Kensuke YANAGIYA

March 1993

President,

Japan International Cooperation Agency

Tﬁkéﬁéﬁﬁééméijg;é%

Pr eSLdent

Metal Mining Agency of Japan
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SUMMARY

Cooperative Mineral Exploration was carried out in the Viti Levu
Island of the Republic of Fiji during the period of three years from 1990
to 1992. The objective of the projeclt was to assess the mineral potential
of the area by geological survey, geochemical survey, geophysical survey,

and drilling.

During the first year of the project, the following activities were
carried out. Compilation of all existing data and information regarding ‘the
geology and mineral resources of the area; analysis of SLAR images and SPOT
images and geqlogical survey; gravity survey of the Tavua area in the
north; and geochemical orientation survey of the area east of the Emperor

Mine.

BDuring the second vear of the project, the following works were car-
ried out for the areas delineated as promising from the results of the
first year survey. Photogeological analysis, geological survey, geochemical
prospecting, and drilling in the Mba-west area; and geological survey and
geochemical survey in the Sigatoka area. Also gravity éurvey of the éouth~
ern part of the island was carried out in order to understand the geclogic

structure of the area.

The work of the third year comprised geological survey and driiling
in three localities in Mba-west. These are areas delineated as mineral

prospects by the resulis of the work of the previous year.

Analysis and interpretation of the remoie-sensing images were ex-
tremely effective in extraciing areas for geoscientific survey. Also, as
voleanism and gravity anomaly are very closely related, it was demonstrated
that gravity survey is one of the most effective tools for exploration of

epithermal gold mineralization.

The areas concluded to have high mineral potential from the results
of photogeological analysis, geological survey, gravity survey, and the

study of past exploration results are Mba-west and Sigatoka.

The Sigatoka area was proven to have rather weak surface manifesta-
tion by geological and geochemical survey. The area is thus concluded to

have low mineral potential.



In the Mba-west area, promising mineralized and altered zones were
extracted by geological and geochemical surveys and drilling was carried
out in four of these zones. The conclusions obtained from the results of
the drilling are; {a) the high-grade part was probably eroded out in the
Namosau Creek (b) the mlnerai potentlal is low in the Nayanggall Creek
because mlneral showings could not be found, () the gold potential of the
Narotawa area is high because relatively large low-grade gold veins were
confirmed, (d) gold potential exists ifi the Yaloku_areé bécause“lowégrade
gold veins were coﬁfirmed. It is also considered that gold potential exists
in the Raviravi Altered Zone of Mba-west where drilling was not carried out

this year.
'[Viti Levu Islaml]

‘The geology conszsts malnly of Late Eocene-Early Ollgocene volcanlc
and plutonlc rocks, Laté Oligocene~ “Middle Miocene volcanic and sedlmentary
rocks, Middle to Late Miocene plutonic rocks, Late Miocene-Early Plelsto—
cene valcanic, plutonlc and sedlmentary r0cks, and Pleistocene-Holocene

sedineénts.

‘Vein, network dissemination, porphyry copper, replacement, skarn, and

sedimentary type mineralization oceur in this island.

0f the above, the largest deposits_aré the veéins of the Emperor Mine
and the Namosi porphyry copper deposit. The former occurs in the fissures
of the perlphery of a Pliocene caldera while the latter is associated with

porphyry intruding latest Miocene andesite and with andesite plugs

The geologic environment necessary for the formation of epi-mesother-
mal dep031ts is the ex1stence of magmatic heat, subsurface fractures and
c1rcu1at1ng water. The magmatlc heat and the subsurface fractures are
likely to exist irn volecanic collapsed and voleanic dome structures. Thé
circulating water formed the mineralized and altered zones. Structures
which are likely to be volcanic collapse and volcanic domes were extracted
{hrough photogeologlc studies of annular, caldera and dome structures,'
gravity anomalies; and field Survey Of these zones; v1c1n1ty of Rakirakl,
Tavua Caldera zone, area vest of Mba ‘and southward, Sabeto Range, south of
Lautoka and Namosi area are con31dered to ‘contain hlgh ‘potential for locat-

ing mineralized and altered zones.
[Mba-—west Areal]

The geology consists mostly of; Miocene~Pliécenef?oicanic?pfddﬁcté;



Pliocene volcanic products and sedimentary rocks; Holocene alluvium; and
intrusive rocks (plutonic and volcanic rocks) penetrating the Pliocene
formations. The Miocene and Pliocene formations largely dip northward at

low angles and are superposed. Thus the strata become younger northward.

The gold mineralization was brought about by hydrothérmal activities
related to Pliocene voi¢anism. And it is considered that high sulfidation
type epithermal gold mineralization occurred above the shallow small magma
chamber {short-wavelength high gravity zone) while low sulfidation type
occurred neaf'the volcanic center in the central'part of the deep and large

chamber (medium-wavelength high gravity zone).

Drilling was carfied_out at four sites in the Mba-west area, and
although of low grade, the existence of groups of epithermal auriferocus
veins was confirmed in the lower parts of Nalotawa and Yaloku Alteration
Zones. It is anticipated that bonanzas exist.in the vicinity of these
mineral showings, and it is hoped that drilling be carried out in the near

future in order to locate them.
[Sigatoka Areal]

The geology consists of Miocene volcanic products, and sedimentary'
rocks; Pleistocene (9) fluviatile sedimenis: and intrusive bodies (plutonlc
and volcanic rocks) penetrating Miocene Series. The Miocene units largely

dip southwestward and are superposed.

The mineraliZ&iion is closely related to the activities of the Colo
PlutoniC'Suife‘and'they are emplaced:in fractured,zbnes in the vicinity of
the plutonic and porphyry bodles, thus, it is considered that the miner-
allzatlon took the form of velus, replacement, porphyry, and other types of

meso- to hypothermal activity.

The 1nten51ty of the mlnerallzatlon/alteratlon is weak with some
:exceptlons. The 1nten51ty of the geochemlcal -anomalies is also generally'
low. Many of the altered zones and anomalles have been drilled W1th0ut
significant success. There are two undrilled localities where multi-compo-
nent aﬂoﬁaliés are noted. If large deposits are to be anticipated, the

“weak surface manifestation indicates deep occurrences.
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PART Y OVERVIEW
Chapter 1 Ontline of Project
i-1 Areas and Ohjectives

In response to the request by the Government of the RepuBIic of Fiji
to conduct m1nera1 exploratlon in Viti Levu Island, the Japanese Government
dispatched a mlss1on to discuss the detalls of the propject. And as a result
of the c¢onsiltations between the Mineral Resources_hepaxtment {MRD)} of the
| Ministry of Lands_and. Mineral Resources, and the Metal Miniﬁg'Agency of
Japan, an agreement wa s'reached for'cddperative exploration bf”thé Viti
Levu Island. The "Scope of Work"(SW) was signed by the representat1ves of
both governments in August_lBQD The obJect1ve of thls progect is to
assess the miheral potential of the area through geclogical survey, geo-
~ chemical explbfation; geophysical exploration and drilling during the three

year period of Fiscal 1990 to 1992. | -

The objective_bf the first year survey was to clarify the geology and
- mineralization of Viti Levu and thereby extract high potential.aréas'for
““'mineral exploratioﬁ. This was done by compilation of all existing geosci-
en{ifié and'resoﬁrcé data énd”information, analysis of SLAR and SPOT.safelﬂ
lite data, and’ geologlcal survey of the whole island (10, OOkag), and
gravity survey of the Tavua area (2,000km?) in the north. Also gedchemical
orientation survey was carried out in the area east of the Emperor Mine in ~

~ order to obtain data fbf planning geochemical prospecting.

The objectiﬁéqof the second year survey'was the detailed survey of
the high potential areas delineated by the first year survey as follows.
(1) Extract prospect1ve zZones by photogeological analysis, geologlcal
. survey, and soil’ geochemical prospectlng in Mba-west (208km®) .
. and ngatORa (160km2) areas. o
.(2)-Dr111 in a part of the prospect1ve zones of Mba-west in order to
_clarlfy the subsurface mineralization.
{3) Elucidate the ‘gravity structure of southern Viti Levu (8 400km )
1n.order to understand the relatlon.between.the ggologlc structure

"~ and miner&lizatiOn.'

: The obJectlve of the thlrd year survey was to dlSCDVer new. dep051ts_
by detalied geologlcal survey and. dr1111ng of three locallt1es of Mba-west
-where . the potent1al for locatlng mlneral depos1ts were hlgh And also the

‘transfer technology to the F1Jlan counterpart personnel
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First Phase Survey

Dnterpretatibn of SLAR and SPOT Ioages » Compilation of Existing Daia of the Yiti Levu Island !__l

N |
Close Relation between SLAR Annelar - SLAR Caldera + SLAR Dome and Epi-Nesothermal Mineralization
Clarification of Relation between Nineralization and Palaeo-stress field of the Viti Levu

[Extraction of Priority Areas.for Expolation }

[Geological Survey of the Viti Lovu |

Geochenical Orieatation Survey |
in Tavua Caldera Area

) [Grm-ity Survey in Horthern

_‘Iiti Levu

Clarification of Relation
between Geology and Nineralization

Extraction of Yolcanic Collapsed and
Yoleanic Dome Structuwres |

Clarification of Close Relation between
Yolcanisa and llmelahzatmn

Extraction of Wineralized and Altered Zone

Determination of Sampling Nethod

S,
ders

Determination of Useful Path Fin

Exnactlon of lhgh Potential doqes
for Locating Ore Deposits

' [Study. of Past .l(.in'efal Exploration | .

| Extraction of Promising Areas |
l.

I T
Nba-west Area
(Emthemal Gold}

Geological Survey
Geochenical Prospecting

Extraction of Eineralized and
Altered Zone
Extraction of Geochepical Amlahes

‘[Geological Survey
| Geochenical Prospecting

Sigatoka Area
(Heso-Hypothernal Base Wetal)

¥xtraction of Hineral_izeﬁ and
Altered Zone

Extraction of Geochenical Anomalies

f Study of Past Nineral Expioratioﬂ :

Kawosau Cr.. Altered Zone
Acidic Alteration
Geochenical Ancmalies (A3, Te)

Drilling

The Eonania probably would
have been eroded out

[ Yeak Surface Wincralization |

[Extraction of Gravity Anomalies

Conparison with Gravipetric Structure of
Known Ore Déposits .

Clarification of Close Relation between

Yolcaniss and Gravity Ancmalies

Yerification
Survey for Nineral Exploration

of the Effectivensss of 'Graviti'

[Gravity Survey in Southern Viti Levu )

Clarification of Gravimetric Structure
of whole Vi1l Levu Island ’

{ Low Potential “For Locating Ore Deposits ]

{Low Potential for Locating Ore Deposits |

Fxtreze Effectiveness of Gravity Survey .
for Wineral Exploration of prthernal
Gold in Northers YViti Levu

P Difficulty of Gravity Survey for Nineral

Exploration of Meso-Bypothereal Ore

Deposits in Southern Viti Levu

Nalotawa kltered Zone
Heutral Alteration
Gecchowical Anomalies

(Au, As, Te) -

Yaloku Altered Zone -
Keutral Alteration
‘Swall Geochemical Anomalies
(du. As)
Auriferous Quartz Vems

Geochenical Anomalies
{Au, As)

Nayanggali Cr. Geochepical Anomalies

Raviravi Altered Zone
Acidic Alteration
Geochenical Anosalies

=C}m,'—l’:prrite Yeius

Third Phase Survey

Drilling

[Briiing] -

. {Confirsation of a Relafively
Large Rugber of -Low Grade

Confirgation of Lok Grade
"~ Awriferous Yeins

No Hani

i Avriferous Veins

f ﬁriiling I

{Au, As, Te) _

" | Fair Potential

for Locating

Ore Deposits

Los Potential for- Locating

Fair Potential for Locating

Righ Potential for Locating
Ore Deposits .

Dre Deposits

[_Euture Drilling are Reguired | LI-‘_utu;‘e Prifling are Requir@

“Fig.1-3

3

{re Deposits

| Future Drilling are Sequived |

'Exploration Flowsheet-¥iti Levu-






)

T T T T e S T L T T e T L I o o
r—— 177730 [ Kaa 1T8°E : T Trgesnt T
8 ' :
|
!

f.
|
I
-
I
lirasors.
|
' .
|
I
17
E
1k
I
1
b
1.
[
|
}
b
|
-IIB’OO’S

: i
& i
‘ i
| :
| A1
b A
I !
1 |
) . e 4
| . \‘?" i ) )

T C RPN RPN ¥ i 0~ 19 LRI SR S ity AE:, - T o 1 e el
L__'_‘_...;.__.'..._"_4_'.—-‘[*.'_2._..-._.%.._._..-»..._-—.~..---__.-L.__._lz?__E__‘;tﬁ_g_‘__'___' __~_E8_.J3£h-_._.=‘_.___.—._>——.l

] 0 20 30Km
L L L J

LEGEND

JArea of SPOT limdges { Phase 1)
Area iof SLAR Imageries {Phose 1}

Atea _of “Geolegical Survey (PhaseI)

Area of Gravity Survey (Phase 1)

Area ‘of Geological Survey and Gebchemical Prospecting (Phase. 1)

| P,

Area of Gravlty‘survey {(Phasell)
Area_of Aerial photographs Interpretation { Phase H)

Area of Oriling Expleration { Phase Ti)

_Ares ot Drliling Exploration { Phase TT }

Fig. 1-4 . Location Mab of the Project Area (Viti Levu Islénd)






Table 1-1 Amount of Work

Laboratory: work
Thin section mICEDSCOpy :
“Poished section microscopy
Y-ray diffraction analysis

Phase Survey Method : Area . Anounts
First Compilation of Wiole Viti Tova | Areal extent S 10, 400 kn?
' Existing Data o Island 1 . - .
Interpretation of. | ¥hole Viti Teéva |Areal extent 10. 400 ko®
SLAR % SPOT Images | Island - 1 -
Geological Survey ¥hole Viti Levu Areal extent 10, 400 kn?
_ Island Length of traverse 550 km
o Laboratory work
Thin section microscopy 23 sections
X-ray diffraction analysis 27 samples
Radiometric apge determination 5 samples
Polished section microscopy H sections
R whole vock chemical analysis 10 samples
Geophysical Survey | Tavea Area Aveal extent; 2,000 km?
(Gravity) {Northern Number of stations 517
Viti Levu} . Density measurements 38 samples
¥hole Yiti Leve Dipitization of topographic maps :
Island Synthetic images of relief :
S . - energy ' - 10, 400 ko?
| Geocheaical Near Emperor Mine | Areal extent about 20 kn?
Orientation Survey Soil . 130 samples
: P Streanm sediments 119 samples
o Panned concentrates 52 samples
Second Analysis of Aerial | Mba-west Area Areal extent 500 ke*
Photographs Number of sheets 51 :
Geological Survey Kba-west Area Areal extent: 206 kn*
and Geochemical Length of traverse 400 kn
‘Survey- Laboratory work .
R Thin section microscopy 14 ‘sections
%-ray diffraction analysis 152 samples
Ore assey .26 samples
L Geochemical analy31s 3. 005 samples
Sigatoka Area Areal extent 160 ke?
Length of traverse. 200 ka:
Laboratory work :
Thin secticn microscopy 11 sections
. X-ray diffraction analysis 3h samples
Ore assey - 10} samples
‘ o . Geochemical analysis - 660 samples
Drilling Mba-west Area ¥umber of drill holes 2
Total length drilled 802 =
Lahoratory work Co
Thin section-microscopy 1) sections
Polished section microscopy 5 sections
X-ray diffraction analysis 22 samples
i % : Ore assey ' ‘61 samples
Geopliysical Survey | Southern Part of | Areal extent 8, 400 ko?
(Gravity) Viti Levu Island Number of stations . 838
: Nensity measurements 108 samples
Whole V1t1 Levu Synthetic images of gravity and
. Island relief energy - 10, 400: ku?
Synthetic images of geology and - _
L R :  relief energy 10, 400 kn® -
Third Geological Survey Hba-west Area Areal extent - - 10 km®
B - . Length:of traverse 10.5 kn
Laboratory work
X-ray diffraétion analySLS 3 samples
R Ore assey 44 samples
Drilling Mba-west Area Number of drill holes
' : . Total length drilled 1504 9 o

21 sections
16 sections
55 samples

Ore assey

159 samples




Table 1-2 Duration of Survey and Participants

Phase Contents - Duration - Japanese Members Fijian ¥embers

First | Project Finding 23 Jul, 1990~ | Katsuni YOKOKAWA ’ + | Abdul RAHINAN
and Scope of Work | 4 Aug 1990 | Yoshiyuki ISODA ¥ ALE STHPSON ®
Consultation Junichi TOMINAGA» | Neville FBSWORTH ¢

Yoshihisa OKUDA @ Don J. FLINT ¢ .
Hiromichi MURAKANI ' | Suli NIUROU 5
Hiroyasu KAINUKA “® | Radi KUMAR ®
Takashi OOKA ©°
Keiichi GOTO ¢
Field Supervisor o " | Katsumi YOKOKA¥A W o
| Geological Survey {24 Oct. 1990 { Masaaki SUGAWARA vy | Abdel RAHTHAN %!
© .. |29 Dec. 1990 | Ken OBARA ‘7 " | ALf SIMPSON ‘%
Geophysical Survey | 12 Nov. 1990~ | Masasamu OYANAGI " | Peter RODBA 27
99 Dec. 1990 . | Toshihisa ISHIBASHI | Don J. FLINT % . -
' Tadanori T¥ASAKE | Suli NTUROU 3
Isireli NAGATA -
. o Vijendra PRASAD
Geocheaical 9 Dec. 1990- | Katsumi YOKOKAWA % | Abdul RAHIMAN >
Orientation Survey | 22 Dec. 1990 | Tetsuo SUZUKL “ Vijendra PRASAD 5
Kouji SEGAWA ¥ ‘Suli MIUROU >
_ Satoshi YAMAGICHI ¢ '

Second . | Field Supervisor Renzo HASUTA !

_ B Koji KOIWA Y - I
Geological and 15 Jun, 1991- | Basaaki SUGAWARA ‘"% | Abdul RAHIHAN ‘>
Geochemical Survey | 25 Oct. 1991 | Keiichi KUMITA " ALf. SIMPSON ‘)

R I Ken OBARA 7 Vijendra PRASAD

_ : | Yasushi AOKI % . Don J, FLINT

Geophysical Survey | 15 Jun, _1991“ Shigeo MORTBAYASHI 7 | Suli NIUROU (5}
10 Sep. 1991 | Hasasamu QYANAGI 7
_ _ | Norikivo SUGIURA
Drilling 31 Oct. 1991- | Hatsuo KUMANO @
25 Dec. 1991 | Hidemitsu JTODA "

_ o Fumio ENDG .

Third Field Supervisor Katsuo YOKOYAMA ‘¥

Takechiyo TARATA ™

‘1 Osamu TSUKAMOTO

| Geological Survey

1992~

15 Aug. Nasaaki SUGAWARA 3
4 Sep. 1992. EENC :
Drilling 15 Aug. 1992- | Masaaki SUGAWARA ‘T
- 19 Dec, 1992 | Yukio KAWANURA

itsuo SASAKI ™
Yoshiki IKURA

AL SIHPSON )
Bon J. FLINT ¥
Suli NIUROU S
Subashni DEO (s

&y
i3}
(51

(4]

: Hinistry of Poreign Affairs, @ - Winistry 'of_ International Trade and Tndustiy,
: Japan International Coopération Agency, ‘¢’ : Metal Mining Agén_cy of Japan,
. ¥ineral Resonrces Department  (RB), ® : Hinistry of Finance, Fiji,

: Nikko Exploration and Development Co., Ltd., %

: Tean Leader




" 1-2 Methods and Contents

The methods employed during the course of this project are; compila-
tion of existing data, SLAR and SPOT image analysis, geological survey,
gravity survey, photogeological analysis, soil geochemical prospecting,
- drilling and various laboratory work. The meéthods used each year and the

amount of work carried out are laid out in Table 1-1.
1-3 Duration and Participaats

The duration and the members of the survey team'are listed in Table

Chapter 2 Previous Survey .

- The outline of the geology of Fiji was reviewed and summarized by
Rodda (1988), Okuda‘(1989)”and'others.

_ Geologlcal maps of V1t1 Levu at 1: 50,000 have been publlshed cover1ng
the whole 1sland by the Geological Survey of Fiji (GSF NOW MRﬂ) and the
Mineral Resources Department(MRD). Compilation of the geology based on
1:50,000 sheets on east-northeast, south, and porth-central Viti Levu was
published by Hirst (1965)[1Band {1968}, and Rodda (1976) respectively.

_A 1:25,000 scale'geologicai_map waé prepared by GSF for the-Tévua.
Caldera area and petrography of the area was published by Ibbotson {1966}.

~ Sheets of-1L250,000 scale geological maps compiled from 1:50,000
naps have_been published,by'the-GSF and cover the entire island (Rodda and
Band, 1966) . ' ' - '

- ~ The results of the whole rock chemical analy515 of the rocks of FlJl
~ have been compiled by Rodda (1969) of GSF.

-Regarding the studies. of the 1gneous act1V1t1es of the 1sland arg,
there ‘are, petrochemlcal w0rk 1nclud1ng rare’ “earths by Gill and Stork
(1979), Gill (1987), and Gill and Whelan (198%a,b}. Also- Gil1(1984) carried
fout studles based on Sr-Pb- Nd 1sotope analysls :

Radlometrlc age determ1nat10n of the rocks of Viti Levu was conducted
i Rodd& et al (1987) and that of the rocks of Fiji by Wbelan et al.
(1985). : : L



The.gold mineralization of the western Pacific region . including Fiji
has been summarized by Ishihara and Urabe (1989).

The metallic mineral deposits of Fiji was reviewed by Colley (1976,
1880) of MRD and a 1:250,000 scale metallogenic map of the country was pub-
lished. Regarding those of Viti Levu; Ahmad et al., (1987}, Anderson;énd'
Eaton (19908), Kwak (1990) ‘and others reported on the Emperor Gold deposit
in the north, Lawrence et al., (1976) studied the Wainivesi Cu-Pb-Zn depbs—
it area in the east and Rugless (1983) published'a report on the Wainaleka

Cu-Z2n deposit area in the south.

Colley (1988) reported on the epithermal goid mineralization assaoci-
ated with Miocene-Pliocene volcanism of Fiji.

In the survey of first phase, a list of relevant data from the above
material-was compiled and is attached as appendix as well as a list of
mines and mineral prospects compiled from various documents ‘including

exploration reperts of the private sector.
Chapter 3 General Geology of the Project Area

In the vicinity of Viti Levu Island, there are the Vanua Levu and
Taveuni Islands in the northeast, Lau Islands in the east across the Koro
Sea, Mamanutha Islands and Yasawa Islands in the northwest and Kadavu |
Island in the south. The above islands constitute the Fiji'lslands. The
geology of the Fiji Islands ‘consists totally of Cenozoic unité. - The oldest
unit is the Eocene (limestone and volcanics) and. the youngest is the vol-

canic ejecta of historic times in Taveuni Island (Fig. 1-5).

In Vanua Levu, the geologic units are Late Miocene to Late Plidcené
strata and the lithology consists mainly of volcanic rocks (basalts, ande-
sites, dacites) accompaniéd by séndstone, mudstone and marl. _At the Udu
Peninsula in the_norfﬁeast, Kuroko tyﬁe_deposit occurs in the felsic vol-

canics,'and in the southeaSt acid“sulfafe'type epithermal gold deposits' g

occur in andesite plug. Post Pllocene basalts are the major const1tuent of
the Taveuni Island and volcanlc act1v1tles contlnue ‘to the Recent The -
islands of Koro Sea are volcanic islands consisting of Pllocene and Ple;Sh

- tocene basalts.

Middle Miocene to ‘Quaternary strata are distributed in the Lau. Is-
lands and they are mainly volcanics (andesites, basalts, dacites and rhyo—
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lites) accompanied by limestone. Middle Pliocene to Pleistocene volcanics
{basalts, andesites and dacites) constitute the Kadavu Island. Late Oligo-
cene to Late Miocene strata are distributed over the Mamanutha and the
.Yasawa Islands. The lithology is mostly volcanics (basalts, andesites and
dacites). Pelagic limestone occurs to the south of the Yasawa Islands

accompanying these volcanics,

Stratigraphically, the geological units of Viti Levu are largely
grOuped'iﬁto; Late Eocene to Middle Miccene volcanics {basalts, andesites;
and dacites) and sedimentary rockS'(limestone,-Sandstone3 conglomérate,
hudstone), and Late Miocene to Late Pliocene volcanics (baéalts and ande-
sites} and sedimentary rocks (sandstone, mudstone and 1iméét0ne). In
between these two groups, sedimentary units are lacking and orogenic move-—

ment accompanied by intrusion of plutonic rocks occurred during that time.

Tectonically, Fiji Islands are locatéd at the eastern margin of the
Indo-Australian Plate and form an island arc on an ocean ridge (Lau Ridge)
at a point where it bends from ENE-WSW to N-S direction. At the Tonga-
Trench on the eastern side of the Tonga Arc which is located to the east of
the Lau Ridge, the Pacific Plate is being subducted westward and the Indo-
Australian Plate is being sﬁbducfed eastward at the Vanuatu Trench on the
western side of the Vanuatu Arc located to the west of Viti Levu. The Lau
Basin is‘located between the Toﬁga Arc dnd the”Lau Ridge, and the North
Fiji Basin between Varuatu and Viti Levu, Both these basins have spreading
axis. The northern side of-Viti:Levu'is bounded by the left lateral Fiji
Trangform Fault and the southern side by the Hunter Fracture Zone (a left
laterai'transfbrm faﬁit),  The northern part of the?Fiji Islands  are con-
éidered to be rotating anticlockwise_due to the eastward movement of the
fndO—Australian-Plate south of the Hunter Fracture Zone and the sprehding
of the North Fiji Basin. This rotation is. believed to have begun during
Late Miocene to Early Pliocene time. Before the advent of the spreading of
the North Fiji Basin_(Eocene~Mibcene), a chain of island arcs (Vanuatu Arc
- Fiji Islands ~ Tonga-Lau Arc) continuous in the NW-SE to N-§ direction is
beliéved-to'have existed due to the subduction of the Pacific Plate at the

Tonga: Trench and its northward extension,

Chépter 4 Gédgraphy of the Project Area
4-1 : Loecation dnd Access
" The island of Viti Levu is located at lat. 17°18°-18°16’S., long.

177°15°~178°41"E., and' is &pprbkimately'Z}?OOkm'éast of. the castern coast .
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of Australia, approximately 1,900kn north of New Zealand and approximately
2,000km south-of the equator. ' o

The island is approximately 150kn east-west, 90km novth-south and

400km in circumference.

-The international airport is at Nadi on the west coast of Viti Levu.
The capital city of Suva is located in the southeastern part of the island
and is 115 km from Nadi as the crow flies. Nadi to Suva is traveled by air
in 50 minutes via Nausori and is about four hours by car along the southern

coast of the island.

ngulation_centers are.developed along the éoast, namely Sigatoka in
the southwest, Lauioka and Mba in the northwest, Tavua in the north, Raki—

raki in the northeast and Kovovou in the ecast as well as Nadi and Suva.

Roads are developed circling and also crossing the 1sland JOlnlng the
southeastern and southwestern parts with Tavua Area in the north. The road
connecting Korovou-Suva-Sigatoka-Nadi-Lautoka-Mba-Tavia— Raklrakl_along the.
-coast is paved, but those along:the eastern coast and across fhe=i31and are
unpaved. The vicinity of driiling targets of the third phase survey is
accessiblexby-car'through rough roads from Mba. In some cases, howEvef;

roads were continued for transportation of equipment to the site itself.
4-2 Topography, Drainage, Climale and Vegetation
4-2--1 Topography

(1) Topography of Viti Levu

There is a highland with an altitude of around 1 OOGm in the 1sland
There are three najor systems of mountaln ranges in the. 1sland They are;
in the central part, the Rairainatuku Plateau, Korombasanga Range and other
mountalns extending in the N-S to ENE- -WS¥W dlrectlon, in the northwestern
part, the Mount Evans Range Naroto Range and others extendlng in the NE-SW
to E-W direction; and in the northeastern part, the Nakauvandra Range and'
Nakorotumbu Range extending in the E-W- to NW-SE direction. The topography'
is very rugged and the highest peak is the Tomanivi (Mt. Vlctorla) Iocated.
to the north of the central part w1th the elevatlon of -1,323m. '

Hilly zone of 150-600m.in, elevatlon with relatlvely d1st1nct relief
is developed surrounding the above hlghland

Alluvial plains are developed from the northern to the'sduthwestérn_

12



part of the island, also in the southeastern part, as well as along the

coast and along the large river valleys.

Deltas are developed in many parts around the island where DANETOvVeSs
grow and coral reefs are developed on the outer side of these deltas,

(2) Topography of Mba-west
The southwestern margin of this area belongs to 'a part of the Mt.

Evans Range and has a very rugged topography with elevation of 800 - 900m.
" The Yaloku Altered Zone is located on the northern steep slope (elevation,
400-750m) of the: rldge whlch extends in the ESE direction from the eastern
edge of the Mount Evans Range. The vicinity of Nalotawa, Nanuku, and Yaloku
' Villages in the southern part of this area is in the periphery of the Mount
Evans Range and has a topography with abundant relief between 300 to 500m.

The relative topographic'high of this area extends northward from
. Nalotawa and forms the drainage'dinide between the Ba area to the'east and
Lautoka area to the west. The Nalotawa Altered Zone is devéloped on the
steep Slope on the eastern side of this divide.

In the northenn_part of this area, a topographic high of around 450m
elenation-ineluding'ﬁt.tKoronggele is distributed in a semi-circle opening
eastward. Also in the northwesternmost part of the area, a high of 150—200m_
elevation continuing_to'ﬁt\.Koroivunatoto further west is distributed in a
semi-circle opening northward. The'geochemical-anonaly zone of Nayanggali
Cr. is located in the gentle hills (elevation, about 100m) botween the
above two highlands.

Low hlllS and lowland .occupy the 2km wide area: between the northern
coast and the inner part of the area and deltas occur along the coastal

. ?Olle

(3) Topography of Slgatoka .-

' nghlands with relatlvely hlgh rellef from 150 to 300m is observed in
the northwest southeast and-along theé northeastern border of the survey
areaf Most of_this'area-SUrrounded by the above highland coﬁpriées gentle

hilly zone with eleVation of several tens of meters.
4—2f2_ '_ nrainage;
.(1) Dralnage of the V1t1 Levu Island

_ - . The drainage- of the Viti Levu Island consists of the follow;ng river
systems Slgatoka Rlver_system,whlch flows southwestward from_the north~
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central part of the island; Rowa River system which flows southeastward
from the northeastern and central part of the island; Mba River system in
the northwest; Nadi Biver system in the west; and Navwa River system in the

south.

The former two river systems are the larger drainage of the island.
Rewa River system is widely distributed in the eastern half of the island
and comprises Wainibuka River, Wainimala River, Waindina River; eac¢h with

many tributaries.

(2) Drainage of Mba-west _

Mba River meanders from .the southeast to. northwest in Lhe eastern
part of this area. The drainage system-of this area all belong to- thls
river system with the exception of ‘the northwestern part and ‘the northern
coastal zone. Relatlvely large rivers flow in this area w1th falrly large
dlscharge_throughout the year, they are; Nggalinambulu Creek, and Nandrou
Creek in the south, Varathiva Creek in the central part, énd NambSau Creek
in. the north. The tributaries of these rivers usually have low dlscharge

and many are underflows.

The Yaloku Alfered Zone is situated in the uppermost reaches of
Nggalinambulu and Nandrou Creeks and the Nalotawa Alteration’ Zone ‘in the
uppermost reaches of Wainasa Creek which is a tributaryjbf the Varathiva
Creek. On the other hand; the Nayanggali Geochemical AnOmﬁlies gccur in the
upper reaches of the Teidamu Creek which belongs {o the drainage system of

the Lautoka area.

(3) Drainage of Sigatoka

The major rivers in this area meanders from the northeast to south-
wesl. They are; Tuva River in ihe central part, Kumbuna River 'in the norfh“
west, and Voua Creek and Nggerengere Creek in the southeast. These all. have
considerable flow and the Tuva is the largest river in the area. Many of

the trlbutarles of these rivers are dry.
4-2-3 C(Climate and Vegetation

(1) Climate _ T
As Fiji belongs.  to the tropical rain fdrest climatic zone, it has two
seasons, dry (May-October) and raihy (November—Aprll) Also the cOuﬁtry is
located in the HoNnsooMn, zone, and there is a southeasterly trade: wind.
throughout the year. Slnce there is a ‘hightand. with an altltude of ardund
1,000m extendlng in the_northwsouth to ENE-WSW dlrectlon in ‘the central
part of Viti Levu, precipitation is high in the southeastern side of the:
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island -~ over 200 days of rain every year - and annual precipitation reach-
es 5,000 mm in the Namosi district, while the northwestern side is rela-

tively dry with the temperature often approaching 40°C.

- The Mba-west area and the Sigatoka area in the western part of Viti
Levu belong to the drier areas; but during the wet season strong rainfall
is not uncommon and heavy rain due to cyclones is observed. The annual
precipitation in'fhe southern part of Mba-west reaches 3,000mm. The monthly
mean temperature and precipitation observed at Nadi in western Viti Levu
over 30 years (1951~1980) is shown below,

199¢

Jan | Feb | Mar | Apl | May | June{ July| Aug | Sep | Oct | Nov | Dec |Annual

Average(°€) : .
Temperature 28.6] 26.8 26.3[ 25.7] 24.8 23.8] 23.0{ 23.2| 24.0} z24.8| 25.8] 28.2] 25.0

Avefage(mm)
Precipitation|313.8(282.5[387.4/172.3] 83.7] 77.9| 51.9) 58.1! 92.9]| 98.5)168.9|168.9]1812.8

The averagé-annual precipitation aver 47 years (1942—1989) is 3,036mm

in Suva and 1,849mm in Nadi.

(2) Vegetation .
Viti Levu belongs to the fropical rain forest zZong and the southeast—

ern part is largely covered by dense jungle.

On the other hand, in the west to northeastern part of the island the
lowlands and'gentle'hilis'are mos{ly cultivated for sugar canes. There are
Jungles along the creeks and in the mountainous regions. The rel&tively low
mountalns and hlgh hills are often,covered by 2m-high reeds or reforested

pines;,

In the coastal deltalc reglon mangrove forests are developed as well

'as coconut palms near the v111ages
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Chapter 5 Conclusions and Recommendations
51 .Cnnclusions
5-1-~1 Viti Levu Island

(1) The major geology of ‘Viti Levu are mainly of Late Focene-Early 0ligo-~
cene voleanic and plutonic rocks, Late Oligocene-Middle Miocene voleanic
and sedimentary rocks, Middle to Late Miocene plutoaic rocks, Late_Miogene4
Early Pleistocene volcanic, plutonic and sedimentary rocks, and Pleisto~-

cene-Holocene sediments,

(2) Vein, network dlsQEmlnatlon, porphyry'copper, replacement, skarn, and

sedipentary type mxnerallzatlon aceur in this island.

The vein and dissemination types are grouped into eplthermai gold and
meso_hypothermal base metal mlnerallzatlon The ep1therma1 group - is fur—
ther classified into adularia-sericite type and acidic sulfate type The
eplthermal gold mineralized zones in the Mba and Koroimavua Volcanic Groups
occur near. the voleanic centers which were the source of the volcanic rocks
or near the zones where these centers are inferred to have existed.

The epithermal gold mineralized zones are distributed in the ENE-WSW

direction from the northern to western Viti Levu.

{3) A total of 1,060 Iineéméhts were extracted from SLAR imageries} Many of
these ling¢amentis are considered to have been formed associated with the
lateral faults caused by maximum horizoﬁtal compressidnal streés'in three
pmain directions. Most of the mines and minéral prospects of Viti Levu, with
the exception of bedded manganese, residual, placer dep051ts and those of -
the weslern part, occur within the zone of lineaments formed by ENE to

ESE trending horizontal stress or in the vicinity.

{4) It is seen from SLAR studies, that annular structures and c¢aldera -
structures occur in the vieinity of the epithermal gold deposita of the
Emperor Mine, and that annular, caldera and dome Structures.exi$£ near the
Namosi porphyry copper deposit. ThQGE'photogeologic structures were infer~.
preted to reflect the 1ntrusxon of magma in the area Working on fhis
hypothesis, 15 areas “which contaln at least one of the SLAR structure%,
namely annular, SLAR caldera or dome structures were ‘selected. From these
15 areas, Rakiraki, east of’ Vatukoula, upper reaches of the Mba Rlver,'
"northeast of Nadi, and South of Mba area were selected as hav;ng strong
geoscientific resemblance to the area néar‘the Emperor Mine. Also nofth*
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east of Nadi and SOuih_Of Mba area were selected as areas with.geologic

environment very similar to the Namosi Deposilt area.

- {5) The locations of.the'éenters of the volcanism of the latest Miocene-
earliest Late Pliocene Mba Volcanic Group were inferred from the distribu-
tion 0f the volﬁanic rocks and the photogeclogic annular, caldera and dome
structures. It is considered from the above that volcanic chains existed
extending in the ENE direction in northern Viti Levu and in the NW direc-
tion in the castern pa}t of the island. These volcanoes are believed {o

have formed over the deep fismsure zones.

(6) Many of the linéaments formed under latest Miocene-Early Pliccene NNW_
to NNE compressional field are distributed in the west and northwest to
southeast Viti L_évu. 'On the other hand, NW trending deep fissures are
believed to haﬁe existgd from northwest to southeast Viti Levu at that
time. This is inferred from the distribution of the then active voleanic
rocks, locations of ‘the volcanlc centers at the time and the distribution

of the above llneaments

- (7) Medlum wavelength grav1ty features indicate: that to the north of the :
‘NE-SW .trending line 301n1ng Verevere in the northeast and Sigatoka in the
southwest large scale grav1ty hlghs with circular to. oval shape occur
isolated in a’ generally low grav1ty area,; while to the southeast of the
line, high and low anomal;es elongated in the NE-5¥W direction in belt-form
are distributed altern#tihg each other. Thus the gravity features of the
two areas_are‘éleaﬁly'différent. Thé westernmost high anomaly southeast of
Nadi in the northwestern part coincides well with the distribution of the
Yavuna_GroupQ but the other three kighs cannot be correlated with surface
geology. The zomal distribution of the high and low anomalies in the south-
east more or less coincides with the distribution of the "Wainimala Group

- Cole Plﬁtdnip Suife" and hMedrauSucu Group - Verata Sedimentary Group".

(8) There are large medium-wavelength gravity highs at three'locaiities,
southwest of Mba, east of Vatﬁkoula, and west-df Rakiraki. Annudlar, cal-
dera; dome structures identified photdgeologiéally and collapééd struc=
tures, ‘intrusive bod1es, altered .zones, and marked short-wavelength gravity
anomalles are. concentrated in the centers of- these medlumhwavelength gravi~
ty highs. The grav1ty gradient of the perlpheral parts of" these medium-
wavelength hlghs.ls-steep and the shape of these anomalies ‘is circular to.
oval:;iThese are considered to indicate the existence of subsurface high
'denéity igneous bodies and. it is inferred that there was a large magma cham-

ber: in the deeper parts.
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(9) The Emﬁeror Mine is situated at the periphery of the collapsed struc~
ture in the center of the medium-wavelength gravity high to the east of
Vatukoula, the Kingston Mine in the center of the medium-wavelength gravity
high to the southwest of Mba. Together with the high west of Rakiraki, ‘the
centers of these three medium-wavelengih gravity highs are cOnsidered:te be
the localities where active volcanism occurred repeatedly. Therefore, these
are listed as promising for epithermal gold exploration. The anomalies in
the northern Mba“westrare on the northern extension of the medium—Wave—
length gravity high to. the southwest of Mba, and with the c01nc1dence of
SLAR annular and caldera structures and the short-wavelength grav1ty highs,
it is believed that the northern Mba-west was the place of activity of
small magma chamber branched out from large magma chamber. The area is
listed as promising for epithermal gold deposit occurrence.

(10) The zones where volcanic centers are inferred to have existed in
northern Viti Levu correspond te the zones of short-wavelength high gravity
anomalies related to basaltic activities. It is believed that since the
contents of the magmatiec chambers of that time has changed from basalt to.
olivine-gabbro of higher density, there are positive grav1ty_anoma11es
near the altered=volcanic centers.; However, even in cases of Kiiauea type
caldera, -the interior of the caldera is filled with thick qomﬁact lava
which is more dense than the whole volcano and thus the center of erﬁptien

.would show somewhat higher deneity.-

(11) The Tavua Caldera whose epper parts are filled by low density_formaf

tions such as andesitic pyroclastics and lacustrine sediments show short-.
wavelength low gravity anomaly surrounded by gravity lineaménts. ‘The SLAR,
annular structure zone near Rakiraki in northeast Viti Levu and. the vigini-
ty of the volcanic. centers west of Mba are the zones whlch have Tavua
Caldera type gravity structure among the possible collapse caldera zones

extracted photogeologically.

{12) .The geologic environment necessary for the formation offepiw
mesothermal deposits is the existence of magmetie heat, subsurface frac=
tures and circulating water. - The magmatic heat and the eubsurface'frac-
tures are mostly likely to exist - in volcanic collapsed and volcanic dome
structures The circulating water formed the- m1neral1zed and altered zones.
Structurés which are likely to be volcanic collapse and volcanic domes were .
extracted through photogeologic studies of annular, caldera and dome struc-: -
tures; short-wavelength gravitY'anomalies; and field survey. of thesé
zones; vicinity of Rakiraki, Tavua Caldera zone, area west of Mba to the
southern part, Sabeto Range, south of Lautoka and Namosi area are con51d—.
ered to contain hlgh potential for locatlng_mlnerallzed and altered’ zones
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Regarding the-selection of the survey areas for the second phase and
further work, the area from west of Mba to southern Mba was chosen because
it was relatively unexplored; the Sigatoka area becauée.it was -considered
to have relatively high mineral potential from the occurrences of altera-
tion and mineralized zones (porphyry cooper, skarn and other types) around

plutonic bodies.

(13} It was shown by the geochemical orientation survey that gold tends to
be concentrated in the A so0il horizon. Also it was clarified that zones of
gold concentration are continuous vertically in the A and B soil horizons.
1t was shown'by-this‘Survey that-Au has high positive correlation with As,
Te, Sb, Hg, F, Tl in the A horizon, while As, Hg, Pb have positive corre-
lation with Au in the B horizon.

5-1-2 Hba-west Area

(1)'The mein geqlogic_unit of Mba-west ere Miocene—Pliecene-andesitic/
basaltic volcanic products and'limestone;uPliocene_basaltic/andesitic
volcanic products, sandstone, and conglomerates; Holocene alluvium; and
intrusive rocks'(monzpnite; dacite, andesite, basalt) penetrating the .
Pliocene formations. The Miocene and Pliocene formations largely dip north-
ward af low angles and are superposed. Thus the strata become younger

northward.

{2) A total of ‘95 lineaments was extracted photogeologically in the Mba—:
west. Many of these are concentrated in the southern and northern.parfs‘ef
the'area The directions.of the maximum horizontal compressional'stfeqs
:axes were 1nferred 1o be NNW. to NNE and ENE to ESE from the en echelon

arrangement of the llneaments

{3) Many lineaments of Mba-west are developed near the inferred volcan1c.
centers in north and south; ‘also lineaments W1th various trends are de-
__?eldped,within'the photogeologic annular structures. Also in short- wave—
'iength low gravity zones and in parts of the short-wavelength high gravity
_éones, lineaments parallel'td the elongation of the zones are developed in
and near the zones. This is interpreted'as reflecting fractures which were
developed as the result of the vertlcal block movement accompanying the

rise of magma

- (4) The circular depression extraeted in southern Mba- west as photogeologi-
cal annular structure is believed to have been the center of volcanic
act1v1ty from the d15tr1but1on of the volcanlc products and 1ntrug1ve.
qules. A large scale medlum wavelength_grav1ty high is dlstrlbpted
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throughout this area. This gravity high is believed to reflect high density
rock bodies (deep-seated bedded basic intrusive bodies) formed by the
solidification of the magma chamber which supplied the volcanic products of
this area. The above anﬁular structure is located near the center of this

high gravity anomaly.

{5) Propylitized zones and sericitized zones are developed near the south-
ern photogeological anmular structures, and geochemical anomalies related
to Au mineralization and auriferous quartz veins oceur: overlapping some of
these altered zones. These features regarding geologic structure and miner-
alization/alteration are very. similar to those of the Emperor'Mine area. It
is ant1C1pated that low sulfidation epithermal gold mineralization akin to
that of the Emperor Mlne would exist in this area.

(6) Photogeological caldera structures were extracied at-three localities
in northern Mba-west and volcanic products are distributed in the‘vieinity.
These cdideras all occur in short-wavelength high gravity zones. This
reflects the fact that these calderas are crater and/or volcanic collapsed’
structures and that_the short~wavelength highs are caused by shallow high
density rocks., These shallow bodies are considered to be email megma chamf
bers formed aSaoffeheote_of-the large, deeper chamber whose existence is

inferfed fron medium-wavelength gravity high.

(1) Acidic'alteration zones accompanied by silicification are developed in -
some: of the photogeoloagical calderas in'northern Mba-west. Geochemical
anomalies related to Au mineralization occur overlapping these altéred
zones. This ' is of the high sulfidation epithérmel gold mineralizatien;
This type is ‘considered to form under shallower environment than the low
sulfidation type. The results of drilling at NamQSau'Alteration Zone of
this year, showed that the deposits ceuld have been eroded out. The condi-
tions of the lower parts of the'Raviravi Alteration Zone is not cieer{ and

the pbséibilitﬁ of the occurrence of gold deposits has not died.

(8) Marked Au, As, Te geochemical anomaly zones which coincide.with the
altered/mineralized'zones on the surface were extracted at four localities
(Rav1rav1, Nalotawa, Nanulku-~ Yaloku and Tavanasa Creek) in Mba-west area.

Aside from the aoove, ‘small geochem1cal anomalles not aseoc1ated w1th‘

alteration/mineralization were confirmed at several localities (Namosau

Creek, Lololo Creek, Nayanggali- Creek, Tauarau Creek, Koroniviria and’
Karawa) and blind buried altered/mxnerallzed ZONes were antlcxpated to

gceur in shallow suhsurface parts.

(9) The mineralization of Mba-west was brought about by hydrothermel'ecfivef'
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ities related to Pliocene volcanism. And it is considered that high sulfi-
dation type epithermal gold mineralization occurred above the shallow small
magma chamber while low sulfidation type occurred near the volcanic center

in the central part.of the deep and large scale chamber

{10) Drilling was conducted at four localities of Mba-west Area. The-foiw

lowing conclusions were obtained.

Namosau Creek Alteration Zone: Two holes drilled in this zone penetrated

jthrough basalt‘ldva and basaltic pyroclasties of the Pliocene Namosau
Volcanics belonglng to the Ba Volcanic Group and confirmed wide argillized
zone accompanied by pyrtte dissemination, but promising Au mineralization

could not be confirmed.

Nayanggali Creék Géochemical Anomalous Zone: The subsurface geoiogy con-

firmed by dfillihg (MJF-3) .comprises basalt lava, basaltic pyroclastics;
‘and sedimentary rbcks.df_the Ba Volcanic Group, basalt lava and basaltic

g:)yroclastics' of the Namosau Volcanics, and basalt dykes.

Mineral shoﬁings and alteration of significance are not found in this
zZone. The'Centfal part of voicanic activifiés probably occurred. in'thig
zone and-NE-8SW- trendlng fractures of NE-SW trend are inferred to exist in
the‘deeper.parts The Au, As, Hg geochemical anomalies are 1nferred to be
.the‘prodﬁcts'bf ascend1ng post. volcanic hydrothermal fluids along the NE-SW
trénding_fissuréé. Subsurface gold mineralization of this zone, if any, is

concluded to be small,

Nalofawa-Alferatioﬁ Zone: The subsurface geology comprises basalt. lava,
basaltic pyroclastics of the Koroyanitu Volcanic Products and intrisive

bodies (basalt, hornblende andesite, altered andesite).

" 'There are wany c¢lay-pyrite veins, but evidences of gold mineralization

do not exist on the surface.

' On the other hand, in the subéurface'parts, occurrence of gold in
quartz- calcite veins, calcite velns, and clay- pyrite-{calcite)} network is
-confzrmed by drllllng The best part contains Au 0 176g/t in 18 10m of the
dr111 core (1nc1ude 1m of Au 0. 52g/t)

Ins thls zone, the. assemblage of major gangue m1nerals (quartz, cal—
czte,:adularla, smectite, SBPIClte) and that of the maaor alteration miner-
' als in the_host rock_near the velns-(quartz, calcite; pyrlte, smectlte) is .

very close to that_of-the low sulfidation epithermal veins,
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The potential for gold occurrence in the deeper parts of this zone-is

concluded to be high.

Yaloku Alteration Zone: The subsurface geology‘comprises andesite lava,
andesitic pyroclastics, basalt lava of the Sabeto Volcanics, and basglt

dykes,

Quartz veins, clay-pyrite veins, and calcite veins occur on the sur-
face of this zone. These veins are divided into the western and eastern
groups. Auriferous quartz veins occur in both groups and the highest grades
are 12.10g/t (15cm wide) in the western group and 4.52g/t (3cm wide) in the -

east. .

In the east, calcite-quartz network with Au 0.114g/t (sampling_width
40cm) was cénf}rmed by dritling,. but generally the developmént'pf the veins
is poor. The'éuriferous quartz veins exposed on. the surfaéé'deteriorates
downward. The potential for gold vein occurrence is concluded to be poor in

the eastern side. -

In the wesf; élthough'of low gréde, a. large number of auriferous
veins were confirmed by drilling. Regarding N-S trending veins, a group‘df”
~relatively wide aurifercus veins (Au 0.055g/t, sampling width'400cm,_cldy"'
caicite—doldmite-vefn' Au - 0.20g/t, sampling width.lﬁcm, pyrite~calcite~-
dolomite veln, others) was confirmed almost at the lower extension of the :
exposed gold- bearlng gquartz vein (Au 12,10g/t). With ENE-WSW.to~ E-W veins,
the grade of the downward extension of the exposed vein (Au 2.19g/t) dete-
riorates, but a different group of auriferous Veins'(Au 0.3?5f/t, Ag_
880g/t, Cu 6.76%, sampling width 30m..chalcopyrite vein; others) were found
by drilling, : :

The common ore minerals of this zone are chalcopyrite and pyrite, with_
rare assoc1at10n of molybdenite, bornite, galena, and stromeyellte in thc
west. This mineral assemblage corresponds to those of the high temperatuxe

epithermal deposits formed at relatively deeper parts.

. The assemblage of the main gangue minerals 1s quartz smectlte -chior-
ite-calcite in the ‘east whlle it is quartz potash feldspar in the west: .

Adularia is associated in both groups at times.

The alteration mineral-assembiage of the'host rack near the veinsialsb
differ between the western and the eéstérn=grbups.,The”assemblagé_commOn_
for bdth gfoups-is quartz-chlorite-calcite-smectite witﬁ Sericite in ‘the
cast and potash feldspar in the west, . o i
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The above assemblages of gangue and alteration minerals are very
sinilar to those of the low sulfidation epithermal mineralization. It is

concluded that'the veéins in the west were formed under higher temperature.. .

-The mode of occurrence of the veins confirmed by,drilling.ih this zone
corresponds to the quartz + adularia + illite + Ag sulfides.+ base metal
sulfide zone of the low sulfidation (quartz-adularia type) epithermal model
{Berger and Eimon, 1983). Therefore, it is believed that the three bore-
holes were drilled below the bonanza. '

- Regarding the drill holes in the west, it is inferred from the above
model that the bonanza lies higher than the gold.showings confirmed by
cdrilling. This gold'occurrence_is only about 70m below the surface. There-
fore, the potential of these veins are controlled by the,topography and the
direction of the org shoots. There is not sufficient data.for determining -
the direction of the shoot.

5-1-3 Sigatoka Area

(1) The geology of Sigatoka consists of; Miocene basaltic and/or andesitic
volcanic products, and detrital sediments;.Pleistecene;(?) fluviatile
sediments;'and intrueive bodieS'(granodiorite porphyry*diorite:ﬁorphyry
‘bodies, granodlorlte, diorite; diorite porphyry, guartz porphyry, apllte,=
basalt, ande51te, dacite, and rhyolite) penetrating Miocene Series. The

Miocene unlts largely dip southwestward are superposed.

-(2)-Most of the mineralized/altered zones occur in either near the above
faults, near the Colo Plutonic Suite bodies, near the SLAR lineaments, and
pear theren echelon dykes. Also some of them occur within' the Colo Plutonic

Suite bodies.

(3) Four. Iarge geochemlcal anomalous Zones were ‘extracted in the Slgatoka
area. These four zones coincide with the surface mlnerallzed/altered ZOones,

and many other small anomalles were also extracted. These are belleved to
be anomalies related to the activities of ‘the Colo Plutonic Suite which

occux-exten31vely in the deeper parts.

(4) The m1nera11zat10n of the S1gatoka area is closely related to the
'act1V1t1es of the Colo Plutonlc Suite and they are emplaced in fractured
zones in ‘the v1c1n1ty of the plutonlc and porphyry bodles And - the miner-
:allzatlon ‘took- the form .of veins, replacement porphyry, and other types of

meso— to hypothermal act1v1ty
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(5) The intensity of the mineralization/alteration is weak with some excep-—
tions. The intensity of the geochemiéﬁl anomalies is also generally low.
Many of the altered zones and anomalies have been drilled without signifi-
cant success. There are two undrilled localities where multi-component
anomalies are noted. if large deposits are to be anticipated, the weak

surface manifestation indicates deep occurrences.
5-2 Becommendations for Future Exploration

{1) Nalotawa Alteratlon Zone
A total of three holes is recommended to be drllled in order to con-

firm the state of gold mineralization of the veins located by MJF-4. These
veins are inferred to extend in the NNE-SSW direction and two holes should
be drilled kestward from the eastern side of MJF-4. Also one drilling
should be made south-wvestward from MJF-4 in order to explore ithe lower

parts of the NE-8W veins which exist in this zone.

(2) Yaloku Alteratlon Zone

A total of three holes is recommended to be drilled as follows in
order to confirm the state of gold mineralization of the auriferous veins
located by MJF-6 and -7 in western part of this zone. One hole should be
drilled westward for eiploring:the-N—S trending veins to the south of MJF-
6. Also one northward hole should be drilled each from the east and west of
MIF-7 in order to éxplore the ENE-WSW to E-W veins.

(3) It is recommended that one hole be drilied westward from the eastern
side of the geochemical ‘anomalies of eastern Yaloku in order to conflrm the

subsurface mineralization of the- anomalies to the north of MJF-5.

- (4) It is recommended that one vertical”hole be drilled at the gold anoma-—
lies of Raviravi Alteration Zone for confirming the high su]f1dat10n epl*

thermal gold mineralization.
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éﬂﬁf II DETAILED DiSCUSSIONS
Chapter 1 Vifi Levu Isiané_
1-1 Interpretation of SLAR and SPOT Images .
1-1-1 Geological Interpretaﬁion of SLAR Imegeriee

(1) Objectives S
ThlS work was carrled out in order to undérstand the d15tr1but10n of
the geologlc units and the regional geologic structure of the project area
by photogéolbgicel interpretation of SLAR (Side Looking'Airborne Radar)
imageries. SLAR is an all-weather active sensor and data can be obtained

over areas with constant cloud cover.

(2) Area for 1nterpretat10n .
_ The area 1nterpreted is the Viti Levu Island the largest of the Fiji
Islands (Fig. 1- -4). :

(3) Imageries used:

SLAR is a sensor-loaded on an aircraft, which transmits’ mlcrowave
pulses obllquely downward receives pulses reflected from the earth_s
surface and forms two- dimenelonal_imageries as the aircraft flies;etreight
.elong'a prescribed course. The variation of the scattering of the reflect-
ed waves are recorded on the radar imageries as variation in tone. Those_
used durlng the present work were two kinds of black and white xmagerleq
-prov1ded by the: MRD as. shown in Fig. 2- 1 1. Their characteristics are as
follows. '

a. System'
' Wavelength approxlmately I em (K band)

b. Imageries o
Lookiﬁgidirections: 2 (northward, southward)
.Norfhwerd looking : 12 strips '
Southward looking : 11 strips :
Scale of imageries: 1:250,000
MOSaic prepared : October 1984

(4) Methods of lnterpretatlon '

Reglonal photogeologlcal 1nterpretat10n was carried out .The g60-
logic un;tsrwere del;neated and the_geologlc structure was-lnterpreted.
Thesphotogeologic:characteristics of the'known mines and:prospects were
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clarified and areas showing similar features were extracted.
(5) Standards for interpretation
a. Delineation of geologiciunits

The standards used for delineating geologic units are as follows,

Photographic characteristics:

Texture; very fine, fine, medium, coarse.
Tone; indicating the brightness by light, medium, dark.

Morphological characteristics:

. Drainage patterns; dendritic, parallel, trellis, radial, meandering.
Drainage density; high, medium, low, very low. |
Rock reeietanoe;'very high, high, medium, low, very low.
Development of bedding; high, low.
Development of lineaments; high;'medium,'low.
Other_factors; relief energy, shape of mountains and ridges.

b. Geologic¢ structure

The standards used for interpreting the geologic structure are as follows.

. Folds: Folds are identified by considering the distribution of geo-
logic units, bends in drainage patterns, trace of cuesta topography, ex~

traction of strike ridges and other factors.

Lineaments Lineaments indicate the existence of fractures on the
surface or at shallow subsurface reglons .Only those morphologlcal fea-
tures considered to be geologlcally significant were extracted es.liﬁea—j
ments, These were grouped by their clarity and represented in the map as

sol1d and broken lines,

The major morphological features used for.identifying lineaments are

as follows.

The existence of fault scarps.
The existence of Ilnear fault valleys
Notably linear flow of rivers.
The existence of kerncols and kernbuts.

e e

The 11near contlnuatlon of break p01nts of slopes
The above features vary in accordance with the geology, geologlc

structure and other factors of the area in quest1on - However, - emplrlcally

it ‘can be safely con81dered that most of the lineaments on. the imageries
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represent the features () to & .

Annuiﬁr and dome structures: The morphological features'for.identify~

- ing annular structures are as follows.

@ The curved, circular or semi-circular patterns of the drainage
system. | .

@ The circular or arc shaped enclosed depresslons with s1m1larly
shaped marglnal rldges

6] Features indicating dome structures are, zZones ralsed relative
to the adjoining areas with clrcular or oval periphery.

In the structural features mentioned in (3, there are sharp fault
scarps along the_inner sides of the marginal ridges and it strongly sug-
gests the.existénce of'calderés. Thus_fhese are called caldera structures
(Fig., 2-1-1). Therefore, during the present survey, only the features
described in :Cj wexe'designated as annﬁlar'structures The three types of -

_structures extracted from SLAR 1magery analysis were ver1f1ed and evaluated
by geological survey carried out subsequen ly. The- results will be xeported.
in section 1- 2 Slnce those reported in this chapter are structures identi-
fied in the imageries only, they will be labeled SLAR annular structures

and so on.

(8) ResultS‘of'Interpretatioh
a. Delineation of geologlc units .

' The geclogy of the Survey area was photogeologlcally d1v1ded 1nt0 12
geologic units as shown 1n_F1g. 2-1-1 from the combination of the factors
nentioned in: the'prévioué section. The Geological Map of Viti Levu (scale
1: 250 000, 1966) was used as reference for this work.

“The results of this work'is-correlated-with-those of the geological’
map prepared by the present survey (1:250,000, '1991) and of the geological
1nterpretat10n of the SPOT 1mages to be reported later is shown in Table 2-
-1,

b, Structural characterlstlcs : .
' Folds‘ Antlcllnes cand syncllnES are observed the eentral to the:

southern part of the survev area.

_ Antlcllnes There are seven antlcljnes in the areas of Units A, B, D
and F Two almost parallel antlcllnes aré observed in Unit A area to the
sauth of Nadi. The axes of these structures trend NW-SE and WNW-ESE and
they extend for 7 km and 20 km.
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Table 2-1-1 Stratigraphic Correlation of the Geologic Units Interpreted
from SLAR and SPOT Iwages with those of the Geological Map

SLAR SPOT

Geological map (1:250,000, 1991)
units ' 0 Junits
L Alluvial-sediménts,_flood plain sediments L

Verata Sedimentary Group

Ba Volcanic Group and Ra Sedimentary Group S

J Ja
P
. Jy
I '} Cuvu Sedimentary Group
H '_Lkoroimavua VolcaﬁiC'Group H
G Navosa_Sedimentary Group G
F Nadi Sedimentary Group F
E Medrausucu Croup " E
D Tuva Group A . ‘ ”D
c Colo Plutonlc Sulte C
B Walnlmala Group and Savura Volcanlc Group B
A

Yavuna Group and Wainimala Group ' -

.Within the Unit B area, an anticline occurs to the northwest of
Vunindawa and to the northwest of Naitonitoni. The axial trend of both
anticlines is ENE~WSW and their exténsiqn is 20 km and 12 kmn respébtively.

Thére is. an anticline in the Unit D area along the middle reabhes of
the Sigatoka River and its axial trend is ENE-WSW and the length 12 ko,

There are two anticlinal structures in the Unit F area along the Nadi
River. They extend in thé NNE- SSW and ENE-WSW directions and are cons1d~
ered to form the culmination of a single structure Thelr length is 30 km

including the depressed parts of the anticline.’

© Synclines: F0u1 synclines are recognlzed in the Units B D and E
areas. In Unit B, synclines are observed at two localities, northeast of
Sigatoka and north of Vunindawa. The axis of the former structure trend in
approximately B-w d1rect1on and extends for 15 km wh1le that of the latter
syncline extends for 5 km in the ENE-WSW dlrectlon Al%o the trend of the
Vunlnddwa syncllne axis is similar to that of an anticline to the south and
thus is cons;dered to have formed simultaneously. - The wavelength of these
structures is inferred to be 10 km and a lineament parallel to the axes is

extracted between the anticline and syncliné.



There is one syncline in Unit D along the middle reaches ofi.the
Sigatoka River. The axis trends WNW-ESE and is 6 km long. This syncline
lies between two parallel anticlines in Unit A and the wavelength of this
fold structure is 5 to 10 km:

In Unit E along the Navua River, a syncline with axis trending ap-
proximately ENE-WSW and extehding fqr 30 km is observed. This is parallel
to the anticline to the south and thus the two structures are considered to

have formed simultaneouslyf The fold wavelength is iﬁféfred'to be 16 km.

Lineaments: A total of 1,080 lineaments were ektraéted from the
survey area as shown in Fig; 2~1+1, The following'characteristics regaﬁding
the distribution and the trends of the lineaments are found from the above.
Eineaments occﬁr_densely in areas of the southern half of the survey
area in the Units-A;, B and C. In the northern half, lineaments are densely
distributed near Vatukoula and in very small scale in other parts.
They are all in ‘Unit J. '
The predomlndnt trends of the lineaments are NW (28 %), NE (21 %),
NNW (17 %) and less than 5 % in the N and £ directions.

" Regarding the length 2 to 4 km are the most: abundant 480 linea~-
ments, followed by less than 2 km, 380, these two constitute 83 % of the
total number of Tineaments. ' '

‘Lineaments in NE and ENE direction tend to be continuous.

- "The pDSSlbllltY of the contlnuous lineaments being faults is high.

‘Where the llneaments are developed, the ‘direction of llneaments_
coincide with the appr0x1mate direction of the intrusion of igneous bodies.

" SLAR annular structure, SLAR éaldera structure and: SLAR dome struc-
‘ture: The SLAR annular, caldera and dome structurcs were identified in 30
localities' of the sﬁrvey atea including the vicinity of Vatukoula and
Rakiraki. Of these, 20 are within the Unit J which is distributed widely in
thé nOfthérn half of the survey area. Although there are cases: when' 6ne of
these strucﬁures oceur sxngly, but often two or more of these occur forming
compound .- structures. ' t
' " When the-SLAR- caldera structures occur together with other struc-
tures, caldera structures always without exceptlon g¢cur on the outer side
of the compound structure 'SLAR dome structures mostly’have ¢loded circu-
lar or - oval form; but the other two often’ have arcuate open form rather
than circular, These are called SLAR seml—annular and semi-caldera ‘struc-
tures - These are belleved to have been closed originally and broken by
'volcanlc act1v1tles and/or eroslon, ‘thus 1t is considered that the closed
“and . séni- closed forms reflect the age’ of the formation of ﬁhese structures,
The distribution of these structures are laid out below, here the

semi-annular and semiFC&ldera structures are grouped together with the
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closed structures.

Geologic units

Structures T J
B G H J Total

Annﬁlar étructures single - 1 - 2 3

Caldera structures single - - 1 4

Dome structures single 2 - - 4 6

Caldera-annular compound 2 - 1 7 10

Caldera:dome compound . 1 - 2 3 6
Grand Total 5 1 4 20 30

1-1-2 GeologicalrInterpretation of SPOT Images

(1) ObJectlves .
This work was carrled put in order to understand the dlstrlbutlon of

the geologic units and the regional geologlc structure_of the survey area
by photogeological interpretation of the SPOT (System Probatoire d’Observa-
tion de. la Terre) images. The ground resolution of the SPOT imﬂges'is'
higher than that of the images obtained from the optical semsors of LANDSAT

and more detailed geological interpretation is possible.

(2) Interpreted area
The area 1nterpreted is the Viti Levu Isiand, the largest of the Fiji

Islands. One scene in the southwestern part of the island, however, was not
available as of-October, 1990 and thus this part was not studied (Fig.l1-4).

{3) Images used
~ SPOT is an earth observatlon satellite launched- by CNES (Centre‘
National d’ Ftudes Spatiales) in 1988. This carries a.sensor called HRV..
{#igh Resolution Visible Imaging System) which observes visible and near
infrared range and which can also observe sideways enabling three-dimen-
sional imaging. The ground resolution is high at 20 m for multispectral
mode {3 bands) and 10 m for panchromatic mode (1 band). The details qf.thé

five scenes used are as follows,

The column 436/1iné 386 scene is a. black and thté image (scale
1:200,000) due to the panchromatlc node, but ‘the other four scenes are
false colour composite images (1 200 000) from three. band spectra These
are all 51ngle images and stereoscoplc 1nterpretat10n ‘was not carried out.’
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(4) Methods of interpretation

Reglonal photogeologlcal interpretation was carried out. The geolog-~
ic unlts ‘were delineated and the geologlc structure was interpreted. The
photogeologlc characterlstlcs of the known mines and prospeats were clari-

fied and areas show1ng Slmllar features were extracted.

(5) Standards for interpretation
Methods used for SLAR imagery interpretation (1-1-1-(5))} were used

(8) Resulté of Interpretation
a. Dellneatlon of geologlc unlts
The geology'of the survey area was d1v1ded 1nto 13 geologlc units as
shown in ¥ig. '2-1-2 from the combination of the factors mentloned earlier.
The cqrrelatlon of.the geologlc units with those of the Geological Map of
Viti Levu (1:250,000, 1991) and the results of SLAR 1magery interpretation
was shown earlier in Table 2-1-1. '
The distribution of the geologlc units and the morphologlcal nature

are very qlmllar to the SLAR imagery analysis.

b. Geologlc structure
Folds The follow1ng facts regardlng the fold structure of the survey

area were clar1f1ed by the SPOT analysis,

Antxcllnal structure with ENE—WSW trend and 6 km in length ‘was ob-
served northeast of Nadi in Unit’ H. “Thé fold 1dent1f1ed,to ‘be an antlcl1ne
by SLAR analys1s at the upper reaches of Rewa River is probably a syncllnal.

-sttucture
Liheamehté' The number of Yineaments éxtracted is less than fhat of
SLAR analysis: The characterlstlcs of the llneaments extracted by SPOT

ana1y91s are &8s follows
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The density of lineamenis is high in Units H and J1. The llneaments
in the E-W or WNW-ESE direction intersecting fold axes are predomlnant in
Unit H. Lineament with E-W and N- 5 trends are observed falrly abundantly
in Unit J1 and other units. Theee were not extracted from SLAR imageries,
Short lineaments (less than 1 km) in Unit J1 are believed to be Joints, '

Caldera and dome structures: Circular drainage batterns indicating
annular structure were not extracted from the SPOT inages. - The caldera and
dome structures extracted are compared with those from SLAR imageries as

follows.

" The two caldera structures identified west of Mba by the SPOT analy~
sis have more typically circular or semi-circular topography than in the
SLAR imageries. The caldera structure at Vatukoula is not as clrcular as in
the SLAR 1mager1es and: is 1rregularly shaped Most of the SLAR annular,
caldera and dome structures extracted at Rak1rak1 are not very clear 1n the'
SPOT images. Semi-dome. and dome structures were extracted from the SPOT
images at 18 km northeast and at 30 km east of Nadi. The former:;s in Unit
H and the latter in F. These could not be obeerved in SLAR imageries.

1-1-3 Discussions

(1) The Effectiveness of SLAR and SPOT Images for Geolegical Recenﬁaissaﬁce
SLAR is equipped thh an actlve sensor and it functlons under all
weather regardless of the cloud coverage Therefore, it is a very effec—
tive method for obtaining morphological and geoiogical'ipformetion oh_areas
with long rainy seasons such as the southern part of the pfesent survey
area. However, as the signal is received at an obligue angle from &beﬁe,'
the recorded terrain features are generally exaggerated, particularly the
slopes of the direction at 30° to the looking direction are emphasized.
HRV of SPOT, on the other hand, is a passive sensor and the signais are’
received at very high altitude, resulting in undistorted_mofpﬁolegicel
information. But it being an optieal Sensor, information bele'cloud cover

is totally unavailable.

The comparetive study of the SLAR imageries and SPOT iﬁages for the

survey area resulted in identifying the f0110w1ng advantages for u51ng SLAR_._

imagerics over SPOT images.

a. SLAR imageries cover the entire survey area.
b. It is not affected by cloud cover. .
The morphologlcal characteristics of the area can be better

interpreted.-
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d. Photogeologic features of the vicinity.of the known mines and mineral
prospects are betier shown.

(2) Structural Features of the Survey Area Interpreted from SLAR Imageries
Generally. the lineaments in a geologic unit are considered to. have

formed after the formation of the geologic unit. Therefore, a larger number.

of lineaments are observed in the older Units A and B compared to the

relatively younger units such as Unit K.

The NE and ENE'trending lineaments tend to be continuous and those

extracted could be large faults.

Abrupt c¢hange in geologic structure is inferred at an E-W line join-
ing Nadi and a point 10 km north of Vunindawa because of the difference in
the development of .the lineaments and the geology. Younger volcanics are

predominant and annulér_Structures nore abundant to the north of this line.

In the Tectonic.Iﬁterpretation Map on SIAR Lineament by Systems (Fig.
2-1-3}, groups extending in certain directions are ‘in echelon arrangement
and. the existence of lateral faults is 1nferred “In this figure the in-.
 ferred lateral faults and the sense of their displacement are shown. If
wrench faults existed in the vicinity of Viti Levu, these lateral faults
-were formed by the movement of these wrench faults. Under this hypothesis,
the directipns 0f the maximum horizontal compressional stress axes respon-

sible for_each laterél-f&ult movement are shown in the Fig:. 2-1-3.

The -directions of the above maximum hdrizontal'compressional stress
axes are 1argely'grouped into three directions, namely ENE to ESE, N¥W and
NNW to NNE. ' '

The - max imim horlzontal compress1ona1 stress in the ENE to ESE direc-
tlon formed many “of the lineaments with NE, ENE and WNW irends. = These
11neaments are dlstrlbuted in the Wainimala Group and the Colo Plutonic
Sulte in the southern Viti Levu-and 1n the K0r01mavua Volcanic Group and

the Ba Volcanic Group in the north.

The'maXimum.horizontal.cOmpressional'stress in the NW direction
formed many of the lineaments with NNW and NW trends. These lineauments are
mostly distributed in the Yavuna Group and the Wainimala Group in the

" southern Vfti'Levu and partly.in the Ba Volcanic Group in the north.

Theim&Ximum-hdrizontal compféééional'stress in the NNW to NNE. direc~-

tion. formed many oflthe‘lineaménts with NNE trend and some of those with
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NNW, NW, WNW and NE trends. These lineaments are well developed in the
Yavuna and the Wainimala Groups in the southwestern Viti Levu, the Navosa
Sedimentary and the Koroimavua Volcanic Groups in the west and the Wainima-
la Group, the Colo Plutonic Sﬁite and‘the.MedrauSucu Giroup in the eastern
side of the central Viti Levu; also a part of them are developed in the Ba

Volcanic Group in the northeast.

Llneaments are believed to have developed in the stress field whlch
was predominant after the formation of the geologic unit. Therefore, the
stress field characteristic to a lower geologic-fbrmation can be inferred
by filtering.oﬁt the lineaments similar to the most developed lineaments of
the upper geologic formation. This_methpd ig useful in determining the

dominant stress Tields for various geologic times.

After around the Middle Pliocene (after the formation of the Ba
Voleanic Group), the maximum horizontal compfessional streSé in the ENE to .
ESE direction is considered to have been predominant. During the Late
Miccene-to the Early Pliocene {after the formation of the Navosa Sedimen-
tary Group, the Koroimavua Volcanic Group and the Medrausucu Group to the.
early stages of the-for@atidm of the:Ba Volceanic Group) maxiﬁum horizontal
compressional stress in the NNW to NNE direction was predominant. .

- The 1ntru51on of the Colo Plutonlc Suite in the Late Miccene occurred
elongated in- ENE to ESE direction and thus the maximum hor1zonta1 COEPPGS“ '
sional stress at that time is inferred to be in the ENE to ESE dlrectlon
This is harmonious with the fact that the lineaments formed under the ENE
to ESE maximum horizontal compressional stress are developed in the Wéini—

mala Group and are predominant in the Colo Plutonic Suite area.

The distribution of the lineaments formed by the maximum horizontal
compressional stress of the NW direction partly overlaps with that of tﬁé
lineaments formed by NNW to NNE maximum horizontal compressional stress and
that of the Ba Voleanic Group. Thus the maximum horizontal COﬁpreésioﬁal'
stress in the NW direction probably show the directioniof'thé.stfeSS field
during the period of rotation of the field from NNW through'NNE'to ENE
through ESE. '

The distribution of the lineaments formed by the maximum horizontal
compressional stress in the above three directions and the distribution_of 
the mines and mineral prospects are Shown-in-Fig.'2~1—4.' It is Séén”that;
the distribution of the lineaments of the ENE to ESE maximum horizontal
compressional stress and that of the mines and ﬁrospécfS:show the1best
correlation, but in the western Viti Levu, the mines and praspects oceur in-
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the area of lineaments formed by all three maximum horizontal compressional

stress directions.

{3) Extraction of Priority Areas for Exploration

The photogeologic features of the vicinity of the known mines and
prospects were studied on SLAR imageries based on the results of photogeo-
'loglc analysis and ex1st1ng geologic material (Geology of Viti Levu
1:250,000, 1966 and Metallogenic Map of Viti Levu 1:250,000,1978) .

‘ As a result, 15 areas (A to 0; Fig. 2-1-5) were extracted where
mgrphological anomalies such as SLAR annular, SLAR caldera and SLAR dome
structures occur. Regarding Area A, it was clarified that the gold vein
deposits of the Emperor Mine and the.Waikatakata Prospect occcur inside and

~at the periphery of ‘the SLAR annular structure, and that 11neaments ocecur
very densely in the_area Also in Area G, it was observed, that in the
Namosi district where the porphyry copper deposits and_prospecté’dccur,
SLAR annular and STAR caldera structures occur mear the SLAR dome structure
(Fig. 2-1-1). '

" The lafgest-khown deposits an&:ﬁfospects occur in the above two
“areas, and if is inferred that the largefsdale epi"mesothefmal mineraliza-—
tion is clbsély_reléted to the SLAR annular, SLAR caldera and SLAR dome
structufes. Therefofe,'the 15 areas where these structures ocour were
accofded'high.pridrities for field survey (Table 2-1-2).  Also, by using
the above two areas as models, it should be possible to select areas of
‘higher priorities by comparlng the relevant characterlstlcs of the 15

areas.

fThe'?hotogeologic and geoclogic characteristics of Area A are the

-foiloﬁing'eight points.

. Existence of SLAR annular structure.

. Existence of SLAR caldera structure,
EgisténCe‘of1High31ineamentfdensity zones.

.fPfedoﬁinéﬁce of_NEvSWqfrending:liheaments.

. Existence of.Au'mineralization near the SLAR annular and SLAR
caldera structures and also ‘within the SLAR annular astructures,

BT -T T -

f. Existence of Au mlnerallzatlon at the intersection of and on the
llneaments

g. Exlstence of the Ba Volcanlc Group.
h. Ex1stence of gran1t1c rocks 1ntrud1ng the Ba VOlC&ﬂlC Group.
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