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PREFACE

This report summarizes the investigation conducted aboard the U.S. Geological Survey’s Re-

search Vessel S.P. Lee in 1982 under the terms of an agreement between Australia, New Zealand,

and the United States (ANZUS Tripartite Agreement) in

sociation with the United Nations Com-

mittee for the Coordination of Joint Prospecting for Mineral Resources in South Pacific Offshore
Areas. Data collected on the cruise were first presented at the S.P. Lee postcruise meeting in Hon-

olulu, Hawaii on August 19 and 20, 1982, and further discu:
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FIGURE

. Index map of study area
. Physiographic diagram of southwest Pacific with tracklines

. Leg 2: Isopach map of the Central Basin of Vanuatu
. Leg 2: Single-channel seismic line 25 offshore of Espiritu Santo, Vanuatu
. Leg 2: Single-channel seismic line 20A offshore of Espiritu Santo, Vanuatu
. Leg 3: Detailed tracklines and bathymetry of the central Solomons Trough
. Leg 3: Isopach map of the central Solomons Trough
. Leg 3: Multichannel seismic line 30 between Santa Isabel and the Russell Islands
. Leg 3: Rabaul harbor bathymetry and tracklines
. Recommended tracklines for future work in southwest Pacific
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Hydrocarbon Resource Studies in the Southwest Pacific, 1982

By H. Gary Greene, Florence L. Wong, and the scientific staff of the 1982 CCOP/SOPAC cruise

INTRODUCTION

From April 2 to June 11, 1982, the USGS (U.S.
Geological Survey) conducted a hydrocarbon re-
source investigation in the offshore areas of
Tonga, Vanuatu, and the Solomon Islands (fig.1).
The work was arranged under the ANZUS (Au-
stralia, New Zealand, and United States) Tripar-
tite Agreement in association with CCOP/SOPAC
(United Nations Committee for the Coordination
of Joint Prospecting for Mineral Resources in
South Pacific Offshore Areas), as part of a pro-
gram of marine geoscientific research and min-
eral resource studies in the South Pacific region.

The U.S. Department of State was instrumen-
tal in negotiating the agreement and establishing
the framework for the cooperative research. The
USGS provided instruments and scientific and
technical personnel. The Office of Energy of the
United States Agency for International Develop-
ment (AID) provided funding for the implementa-
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tion and operation of the investigation. Funds
were also provided by the government of Au-
stralia. CCOP/SOPAC in Fiji served as the basic
coordinator and provided, along with Australia,
New Zealand, and CCOP/SOPAC member na-
tions, some of the scientific staff.

The data collection phase of the joint program
was a three-leg, 60-day resources survey by the
Research Vessel S.P. Lee. This report sum-
marizes that investigation, gives tentative re-
sults, outlines the future work schedule, and pro-
poses significant work to be continued.
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FIGURE 1.—Location map of the South Pacific study area.
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LEG 1, TONGA RIDGE

Departed Pago Pago, American Samoa, March 28
Arrived Nuku’alofa, Tonga, March 31; departed, April 2
Arrived Suva, Fiji, April 20; departed, April 23
Arrived Port Vila, Efate, Vanuatu, Aprif 26

METHODS

Leg 1, conducted mainly on the southern Tonga
platform up to 250 km south of Tongatapu, Tonga,
included over 5,700 km (3,078 n. mi.) of 12 kHz, 3.5
kHz, gravity, and magnetic profiles (fig. 2). In the
area, 2,421 km (1,307 n. mi.) of 24-fold, CDP seis-
mic-reflection profiles, and 54 sonobuoy wide-angle
reflection-refraction profiles were obtained (fig. 3).
Also, at 13 sampling stations 9 dredge hauls and 4
gravity cores were taken. A brief (12-hr) sampling
visit was included at Ata Island during data collec-
tion in the platform area (Scholl and others, 1982).

Geophysical data were also gathered offshore
of the western margin of the island of Viti Levu,
Fiji and over Baravi Basin at the request of the
Fiji Mineral Resources Department, and along
the Lee’s virtual due-west track from Suva to
Port Vila (fig.2).

GENERAL RESULTS

Initial results include the following data taken
from Maung and others (1982) and Scholl and
others (1983): (1) acoustical resolution of a west-
ward-thickening, extensionally deformed plat-
form section (<4.5 km/s; 2-3 km thick) of chiefly
Neogene and younger volcaniclastic and lime-
stone beds overlying a basement of are-type igne-
ous rocks (>5 km/s) (figs. 4, 6); (2) identification
of a regional unconformity of late Miocene age in
the upper part of the platform section that possi-
bly reflects thermal uplift of the ridge just prior
to the opening of the Lau Basin; (3) identification
of large, moundlike buildups in the lower part of
the platform section that may be reefal or possi-
bly igneous masses (fig. 4); (4) recognition of evi-

dence |that the forearc area, most of which is
deeply submerged, may have been a source ter-
rane for some of the voleaniclastic deposits of the

tifold reflection profiles.

EG 2, CENTRAL BASIN OF VANUATU
Departed Port Vila, Efate, Vanuatu, April 28
Arrived Honiara, Guadalcanal, Solomon Islands, May 16

METHODS

Leg 2, conducted in the Central Basin of Van-
uatu, included 2,520 km (1,361 n. mi.) of 24-fold,
CDP multi-channel seismic-reflection profiles (fig.
7). In addition, 622 km (336 n. mi.) of high-resolu-
tion Uniboom seismic-reflection profiles and nearly
4,500 km (2,430 n. mi.) of 3.5 kHz very high resolu-
tion seismic-reflection, 12 kHz bathymetric, mag-
netic, and gravity profiles were collected, and 33
sonobuoy wide-angle reflection refraction profiles
were dbtained (Greene and others, 1982, 1983; fig.
2). Three sampling stations comprised one dredge
station and two gravity core stations. Geophysical

GENERAL RESULTS

Preliminary onboard data reduction and inter-
pretation resulted in (1) the delineation of three
small shelf sedimentary basins east of Malekula
and Hspiritu Santo; (2) estimation of minimum
sedimentary thickness in the intra-are Central
Basin; and (3) the discovery of the northward
continnation of the southern New Hebrides






































































