INITIAL

CRUISE REPORT

USGS R/V S.P. LEE

Southwest Pacific

Hydrocarbon Resource Investigation

March-June 1982

By

Hs G. Greene

USGS/SOPAC Cruise Coordinator

September 1982



CRUISE REPORT

Under the Australia, New Zealand and United States (ANZUS) tripartite
treaty and in association with the Committee for the Coordination of Joint
Prospecting for Mineral Resources in South Pacific Offshore Areas (CCOP/
SOPAC), the U.S. Geological Survey (USGS) undertook a hydrocarbon resource
investigation in the offshore areas of Tonga, Vanuatu, and the Solomon
Islands (Fig. 1). The investigation was a part of a joint program of marine
geoscientific research and mineral resource studies in the South Pacific
region. The U.S. Department of State was instrumental in negotiating the
treaty and establishing the framework for the cooperative research. Most of
the funding for this investigation was made available to the USGS by the
Office of Energy of the United States Agency for International Development
(AID), and additional funds came from the Government of Australia. CCOP/
SOPAC served a basic coordination role, and provided, along with CCOP/SOPAC
member nations, Australia and New Zealand, some of the cruise scientific
staff. The initial data collection phase of this investigation was concluded
with the completion of the 3-leg, 60-day cruise of the R/V S.P. LEE. Thisg
report summarizes the cruise, gives tentative results, outlines the future
work schedule and proposes significant work to be continued.

The LEE left its home port of Redwood City, California, USA, on March 1,
1982, (see attached Cruise schedule) and arrived at Honolulu, Hawaii, on
March 15 to refuel angd resupply. While in Hawaii, the LEE took on relief
supplies to be delivered to the victims of Cyclone Issac that had hit Tonga
on February, 1982. Over 20,000 lbs. of food and clothing were stuffed into
every nook and cranny of the LEE. These supplies were collected from all
over Hawaii and were loaded aboard by the Tongan Relief Committee which,
previous to learning of the offer by the USGS to assist Tonga in their relief
effort, was unable to make arrangements for the supplies to be shipped to
Tonga. Heavily laden, the LEE left Honolulu on March 16, and stopped in Pago
Pago, American Samoa, from March 26 to 28, 1982, to refuel, resupply, and
take on the scientists for Leg 1 of the SOPAC cruise. On March 31, 1982, the
LEE arrived in the port of Nuku'alofa, Tongatapu, Tonga, to the welcome of a
brass band and cheering Tongans. The ship's entire complement was treated to
a traditional Tongan feast while the relief supplies were being offloaded.
The Captain of the LEE and Chief Scientists met with the King of Tonga,
Taufa'ahau Toupou IV, KCMG, KBE, on the afternoon of March 31, 1982, 1In
behalf of the United States, Australia and New Zealand, they presented a
physiographic diagram of the sea bottom in the vicinity of the Kingdom of
Tonga which was prepared by Tau Rho Alpha from bhathymetric data assembled by
Thomas E. Chase of the USGS. Copies of this diagram as well as others pre-
pared for Vanuatu and the Solomon Islands were latter signed by President
Ronald Reagan and distributed to the appropriate Heads of States of the three
countries. Those attending the audience with the King are listed in Appendix
A of this report.

In addition to the audience with King Toupou IV, the Crown Prince
Tupou'Toa of Tonga hosted a reception for the ship's entire crew with invited
dignitaries from Tongan and other government institutions; this reception
was well attended by Ministers and their wives. On April 1, 1982, USGS and

#



20 S

40°'s|—

10'S

proposed detailed

survey

proposed recon.
survey

AREA OF U.S.G.S.-UNITED NATIONS
. RESOURCE EVALUATION EXPEDITION
) TO THE SOUTHWEST PACIFIC

= 180° _
.--:_—~d’ — ?ﬁl\\-‘;&: - . o 200 S. Miies
XA A e )
T Gl o 1OW

A

recently completed survey lines
proposed transit lines

IY refers to proposal number in text

30 S




SOPAC Leg 1

16 MAR (Tue)
LEG S
25 MAR (Fri)

28 MAR (Sun)
LEG 6

31 MAR (Wed)

2 APR (Fri)
LEG 7

20 APR (Tue)

23 APR (Fri)
LEG 8

26 APR (Mon)

SOPAC Leg 2

28 APR (Wed)
LEG 9

16 MAY (Sun)

SOPAC Leg 3
19 MAY (Wed)

LEG 10

11 JUN (Fri)

1100

1500
0000
1230
1330
0930
1835

1200

0600

1500

1700

1330

Depart:
Ops:

Arrive:

Depart:
Chief
Ops:

Arrive:

Depart:
Chief
Ops:

Arrive:

Depart:
Chief
Ops:

Arrive:

Depart:
Chief
Ops:

Arrive:

Depart:
Chief
Ops:

Arrive:

Cruise Schedule

Honolulu, Hawaii
Transit only .
Pago Pago, American Samoa

Pago Pago, Am. Samoa Cruise Loc. L5-~82-SP
Sci.: Scholl
Transit

Nuku'alofa, Tongatapu

Nuku'alofa, Tongatapu Cruise Loc. L5-82-SP
Sci.: Scholl (USGS)/Muang (CCOP/SOPAC)

SOPAC multichannel seismic = South Tonga Plateau
Suva, Fiji

Suva, Fiji Cruise Loc. L5-82-SP
Sci.: Scholl (USGS)/Muang (CCOP/SOPAC)
Transit after taking stores and fuel in Suva
Port Vila, Vanuatu

Port Vila, Vanuatu Cruise Loc. L6-82-SP
Sci.: Greene (USGS)/Falvey (Australia)

SOPAC multichannel seismic - Central Vanuatu Basin
Honiara, Guadalcanal

Honiara, Guadalcanal Cruise Loc. L7-82-SP

Sci.: Vedder (USGS)/Tiffin (CCOP/SOPAC)

SOPAC multichannel seismic - Central Solomon Trough
Rabaul, New Britain
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CCOP/SOPAC scientists hosted a lunch ahoard the LEE for dignitaries and
officials of the Tongan government; this was followed by an Open House for
the general public aboard the LEE during the afternoon.

Onshore during April, at the time the shipboard data collection was
being done for Leg 1, H.G. Greene, the USGS LEE program co-ordinator and Co-
Chief Scientist for Leg 2, spent 3 days at the CCOP/SOPAC office in Suva,
Fiji. He worked with Cruz Matos, Project Manager, and Don Tiffin, Marine
Geologist and Leg 3 CCOP/SOPAC Co-Chief Scientist, in planning the upcoming
legs to Vanuatu and the Solomon Islands. Logistic planning and coordination
of vendors for resupplying the LEE was also accomplished during this time.
Greene not only briefed the CCOP/SOPAC Secretariat of the LEE expedition
plans but informed the U.S. Embassy in Suva of the schedule of events, sought
the Embassy's assistance in logistic support, and met with Ambassador Tred
Eckart. From Suva, Greene traveled to Port Vila, Efate, Vanuatu where, on
April 18, he briefed the Deputy Foreign Affairs Officer and the First
Secretary of Lands and Natural Resources about the USGS/SOPAC LEE expedition.
He also met with Mr. Michiel Ovington, the Australian High Commissioner to
Vanuatu. Greene worked with Mr. Alexander Macfarlane, Director of the
Vanuatu Department of Geology, Mines, and Rural Water Supply, to finalize
the Leg 2 survey schedule and arranged logistic support for the vessel.

Greene was joined by David Falvey, the CCOP/SOPAC Co-Chief Scientist to
Leg 2, on April 10, and the two spent time together in the field examining
and sampling rocks that would be useful in the interpretation of the ship-
board data. Greene and Falvey visited the island of Malekula on April 11 and
12, and then flew on to Espiritu Santo Island to join Macfarlane aboard a
small boat that was used as a floating base camp. From April 13 to 17, the
three geologists examined and sampled rocks on the western part of the island
and in the Big Bay-Jordan River area. Geological trainees of Vanuatu accom-
panied the geologists in the field, both to assist in sampling and to learn
from the scientific discussions and arguments that occurred during this field
trip.

On April 18, 1982, Greene and Falvey flew to Suva, and on April 19 met
with the Australian High Commissioner to Fiji to discuss the methods and
procedures of paying LEE expenses with the US$325,000 the Australians had
put into a fund in Suva to cover 25 days ship-time for the ANZUS CCOP/SOPAC
USGS hydrocarbon resource appraisal program. Greene met with Mr. Russell Jay
Surber and Commander Dwayne Norris of the U.S. Embassy in Suva April 19 to
further brief them and arrange for the arrival of the LEE.

After Leg 2, during the time the LEE was at sea in the Solomon Islands
region, Gary Greene travelled to Papua-New Guinea to brief government geolo-
gls’ > on the activities of the LEE and to arrange lcgistic support for the
shir when it arrived in Rabaul. Greene arrived in Rabaul May 19, 1982, and
spcat the day with Peter Lowestein, Senior Government Volcanologist and
Director of the Rabaul Volcanologv Observatory, arranging logistic support
for the LEE, The next day, Greene spent time with Peter Lowenstein, Chris
McKee, and Patrice de Saint Ours planning the geophysical survey of Rabaul
harbor. A request from the government of Papua-New Guinea had been made
earlier to CCOP/SOPAC for a detailed bathymetric survey of Rabaul harbor by
the LEE upon her arrival in Rabaule. This request was forwarded to Greene
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who pointed out that the detail of work requested could not be undertaken by
the LEE because she was too large of a ship and did not have aboard the
precision navigational instruments needed for such a survey. However, he
did state to Don Tiffin of CCOP/SOPAC that a general, reconnaissance type
bathymetric survey could be made by the LEE as it entered and left the port
of Rabaul. Upon Greene's arrival in Rabaul and subsequent discussion with
the Observatory staff on the scientific objectives of such a survey, Greene
suggested that Papua-New Guinea take advantage of the geophysical instruments
aboard the LEE to make a more sophisticated investigation than previously
proposed. Tracklines were laid out and geophysical procedures established
and relayed to the ship. Greene departed Rabaul May 2l. He stopped in Port
Moresby to brief Ian Riapper of the Geophysical Observatory about the LEE
program and then continued on to Sydney, Australia. After two days of work-
ing with David Falvey preparing a draft preliminary geologic report for Leg
2, Greene returned home on May 24.

-
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LEG 1--TONGA RIDGE: PAGO PAGO, AMERICAN SAMOA, TO NUKU'ALOFA, TONGA, TO
Suva, FIJI, TO PORT VILA VANUATU

Scientific Staff

Participating scientists on Leg 1 were:

David W. Scholl ==--- <==== USGS Co-Chief Scientist

Tun U M. Maung =---- ————— CCOP/SOPAC Co-Chief Scientist

Tracy L. Vallier -=-=—-=ww-- USGS

Andrew J. Stevenson ==—=e==-=- USGS

Jon Childs - USGS

Mark W. Sandstrom w===e--- Australia National University
Canberra, Australia

Neville E. EXOn ====e=c-=- Bureau of Mineral Resources,
Canberra, Australia/CCOP/SOPAC

Richard Herzer =—w=w—==w-- New Zealand Geological Survey,
Wellington, New Zealand

Sione Soakai =====we—eaw-- Ministry of Lands, Surveys and Natural

Resources, Nuku'alofa, Tonga.

Cruise Chronology

Leg 1 of the USGS/SOPAC cruise started when the LEE sailed from Pago
Pago at midnight on March 28, 1982, as underway geophysical data were col-
lected en route to Tonga from American Samoa. The LEE sailed from Nuku'alofa
on the morning of April 2, 1982, and headed for its survey area on the
southern Tonga Platform some 150 kms to the south to initiate the USGS's
hydrocarbon resource investigation as stated in the AN2US tripartite treaty.
During the 23 days at sea, over 5700 km (3078 n.mi.) of 12 kHz, 3.5 kHz,
gravity and magnetic profiles were collected. On the southern Tonga plat-
form, 2421 km (1307 nemi.) of 24-fold, CDP, seismic reflection profiles, and
54 sonobuoy wide-angle reflection/refraction profiles were obtained. 1In
addition, the LEE occupied 13 sampling stations collecting 9 dredge hauls
and 4 gravity cores. A brief (12 hour) sampling visit was made to Ata Island
during the time surveying was being done nearby; this was done without inter-
ruption to the shipboard data collection.

Because of engine trouble, the LEE arrived in Suva on April 20, one day
ahead of schedule. 1In spite of the engine trouble, which looked grim at the
time, the 19 days of data collection in the Tonga region more than suf-
ficiently covered all objectives proposed in the ANZUS tripartite treaty.

On April 20, a luncheon prepared by the USGS aboard the LEE, and hosted by
Russell Surber, Deputy Chief of Mission at the U.S. Embassy in Suva, was
attended by various Fiji government dignitaries and international government
representatives. On the afternoon of April 21, the LEE hosted a public

Open House, including some students from the local schools. Educational
literature consisting of USGS published brochures and booklets of various
geological topics and disciplines was made available to all visitors of the
LEE; over 5,000 publications were distributed during the entire USGS/SOPAC
cruise. Also on April 21, the Russian oceanographic vessel CALLISTO tied up
adjacent to the LEE, and during the next 24 hours scientists from both ships
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The LEE departed Suva April 23, 1982, one day behind the original
scheduled departure date due to engine repairs; a complete main engine over-
haul was accomplished within 4 days by the hardworking personnel of the
ship's engineering department who worked 24-hour days. Immediately after
clearing the harbor of Suva, geophysical gear was deployed and several hours
of data collection offshore of the western shelf margins of the island of
Viti Lavu, over Baravi Basin, were done at the request of the Fiji Mineral
Resources Department. Geophysical data was also gathered along the LEE's
track from Suva to Port Vila. The LEE arrived at Port Vila, Efate, Vanuatu
on April 26, 1982, ending Leg 1 of the USGS/SOPAC cruise.

General Results

Preliminary analysis of shipboard geophysical data indicates the exist-
ence of a sedimentary section thickening and dipping to the west. This
section, underlying the central platform, is cut by numerous high-angle
faults that strike both transverse and parallel to the NE-SW trend of the
platform. These faults appear to be extensional in origin, and broad folds
or draped structures are commonly associated with them:. A comprehensive
evaluation of the petroleum potential of this platform section must await
the results of laboratory analysis of rocks dredged from the seafloor and
sampled on land, and the interpretation of the fully processed multifold
reflection profilez. A more detailed discussion of the Leg 1l cruise results,
including a trackline chart, has bheen prepared and is included in Appendix B.
Also included is a draft press-release for Leg 1 prepared by the Co-Chief
Scientists of that Leg shortly after their arrival home.



LEG 2--THE CENTRAL BASIN OF VANUATU - PORT VILA, EFATE, VANUATU TO HONIARA,
‘GUADALCANAL, THE SOLOMON ISLANDS

Scientific Staff

Participating scientists on Leg 2 were:

H. Gary Greene ======we-- = USGS Co-Chief Scientist

David Falvey =——=-==m=cram-- CCOP/SOPAC Co=Chief Scientist
Sydney Unversity, Sydney, Australia

Michael Fisher «-======-== USGS

Alexander Macfarlane ----- Cgpt. Geology, Mines, & Rural Water
Supplies, Vanuatu

Jacque Daniel ==-wecee—w-- ORSTOM. Noumea, New Caledonia
Rudolf Katz =—w—--evee—ecea- New Zealand Geological Survey,
Lower Hutt, New Zealand
David Johnson ==w=e=sceccce-- James Cook Univ., Townsville, Australia
Mark Holmes =====—=-—c-wa- USGS

Cruise Chronology

While in port in Port Vila, the LEE was open to the public, and private
tours of the ship for dignataries and officials of the Vanuatu government
were arranged. The Captain and Chief Engineer of the LEE, Co-Chief Scien-
tists of both Legs 1 and 2 of the USGS/SOPAC cruises and principal
Australian, New Zealand, and CCOP/SOPAC scientists visited with His
Excellency President Ati George Sokomanu, President of the Republic of
Vanuatu, in his Port Vila residence the morning of April 27, to discuss the
plans and hopes of the USGS/SOPAC program; those in attendence are listed in
Appendix A. During this visit the President was presented with a physio~-
graphic diagram of the sea bottom in the vicinity of the Republic of Vanuatu
prepared bl' the USGS. The diagram was given to His Excellency as a symbol of
friendship and respect by the scientists of Australia, New Zealand, America
and CCOP/SOPAC. A physiographic diagram of the sea bottom of the entire
USGS/SOPAC program area was presented to the Honorable Father Walter Lini,
Prime Minister of the Republic of Vanuatu during a tour of the LEE which was
organized for Ministers and officials of the Vanuatu government and hosted by
Mr. Michael Ovington, the Australian High Commissioner to Vanuatu. Following
this event the government of Vanuatu held a reception and luncheon for the
Captain, Chief Engineer, and principal scientists of the LEE; the event was
hosted by the Honorable Father Walter Lini, Prime Minister of Vanuatu. Lists
of attendees to the formal affair in Vanuatu are included in Appendix A.

The LEE sailed from Port Vila April 28, 1982, for the Central Basin of
Vanuatu, initiating the start of Leg 2, During Leg 2, 2520 km (1361 n.mi.)
of 24-fold, CDP multi-channel seismic-reflection profiles were collected. In
addition, 622 km (336 n. mi.) of high~resolution Uniboom seismic-reflection
profiles and nearly 4500 km (2430 n. mi.) of 3.5 kHz very high-resolution
seismic reflection, 12kHz bathymetric, magnetic, and gravity profiles were
collected. Thirty-three Sonobuoy wide-angle reflection/refraction profiles
were also obtained. Seven sampling stations, 4 dredge and 3 gravity core



stations, were occupied by the LEE, but unfortunately due to a malfunctioning
tensiometer; sample recovery was limited to 2 small, cobble size, calcarinite
rocks recovered in one dredge haul and to two short cores (104 and 110 cm
long) obtained out of the three coring attempts. Approximately 3500 m of
wire and 3 chain-bag dredges were lost in the sampling attempts and after 24
hours of struggling to obtain samples, efforts were abandoned and the LEE
headed north for the Solomons. Geophysical trackline spacing in the Central
Basin of Vanuatu was generally 5 to 10 km (2.7 to 5.4 n. mi.) apart and in
some localities spacing was a close as 1 km (0.5 n. mi.) apart. A draft
report including a trackline map and draft press-release is given in Appendix
C. Leg 2 of the USGS/SOPAC cruise ended with the arrival of the LEE in
Honiara, Guadalcanal, the Solomon Islands on May 16, 1982,

General Results

Preliminary onboard data reduction and interpetation resulted in: (a)
the delineation of three small shelf sedimentary basins east of Malekula and
Espiritu Santo; (b) estimation of minimum sedimentary thickness in the intra=-
arc Central Basin; and (c) the discovery of the northward continuation of
the southern New Hebrides Trench. Tentative interpretation of the single-
channel seismic-reflection data indicates that regionally the islands are
deformed by a complex structural pattern. These structures may be related to
the complex tectonic evolution of the arc that involves perpendicular sub-
duction, oblique subduction, and arc reversal through middle and late Miocene
times.

The three shelf or shelf-edge sedimentary basins mapped all lie in water
depths of less than 1000 meters and have sediment thicknesses greater than
two kilometers. In all basins, structures, particularly faults, capable of
trapping oil or other liquids are present. Sedimentary rocks identified
within these smaller shelf edge basins appear locally to be connected with
the deeper intra-arc basin (e.3., the Central Basin) that contains over 4 km
of sediment, thereby fcrming potential pathways for petroleum migration from
thick sedimentary sections in deep-water marine source beds to shallow-water
reservoir beds and traps.

A comprehensive evaluation of the resource potential for the Central
Basin region of Vanuatu cannot be made at this time. Only after completion
of the processing and interpretation of the multichannel seismic reflection
and other geophysical data can an attempt be made to evaluate the resource
potential. In addition, onshore source-rock analysis must be made to com-
plete a resource assessment. However, preliminary results of the onboard
interpretation of the single-channel seismic-reflection data can be used to
suggest the most promising sites for hydrocarbon accumulations, and specula-
tion of oil and gas potential is based here on these results.

The three insular basins identified in the survey are considered
promising sites for further potential hydrocarbon investigation. They are
equal in size, geometric dimension, and sediment thickness to some of the
smaller hydrocarbon producing basins found elsewhere in the world (e.qg.,
western coast of the United States). Traps resulting from faulting may
exist, and the water depths overlying all of these basins are shallow enough
for drilling with the current technology. Stratigraphic and structural
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connections forming migration paths may exist between the insular basins and
the deep-water intra~-arc basin where past open—-marine conditions may have

resulted in deposition and burial of organic-rich sediment and subsequent
generation of hydrocarbons.
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LEG #3, CENTRAL SOLOMONS TROUGH - HONIARA, GUADALCANAL, SOLOMON ISLANDS
‘ TO RABAUL, NEW BRITAIN, PAPUA-NEW GUINEA

Scientific Staff

Participating scientists on Leg 3 were as follows:

Jack Vedder =====—wceccce-- -~ USGS, Co-Chief Scientist

Don Tiffin - CCOP/SOPAC, Co-Chief Scientist

Larry Beyer - UsGs

Terry Bruns - USGS

Alan Cooper - USGS

Michael Marlow - USGS

Loren Kroenke CCOP/SOPAC, Hawaii

Raymond Wood New Zealand Geological Survey,
Lower Hutt, New Zealand

Jim Colwell - ~-- Bureau of Mineral Resources,
Canberra, Australia

Frank Coulson Solomon Islands Geological

Survey, Honiara, Guadalcanal

Cruise Chronology

Because the LEE had to anchor out it was not possible to hold an Open
House for the public at Honiara, although one was planned. However, a formal
r-ception was held aboard the ship May 18 for Solomon Island dignitaries and
government officials, and a lunch was hosted by the New Zealand High Commig-
sioner, Mary Chamberlon. On the evening of May 17, both the New Zealand and
Australian High Commissioners hosted a reception ashore for the Captain,
crew and scientists of the LEE, which was attended by Ministers, officials,
and dignitaries of the government of the Solomon Islands. In addition,
geological and war relic field trips were arranged and conducted for the.
crew and scientists of the LEE by Frank Coulson of the Solomon Islands
Ministry of J:ands, Energy and Natural Resources.

The third and f£inal leg of the LEE cruise in the South Pacific started
May 19, 1982, with the sailing of the ship from Honiara. During Leqg 3 ap-
proximately 3700 km (1998 n. mi.) 24-fold, CDP high-resolution "Uniboom"
seismic~reflection profiles were collected in the Central Solomons Trough -
The Slot - and in Indispensible Strait. For the entire leg, including
transit lines, about 5500 km (2970 n. mi.) of high-resolution, seismic re-
flection, magnetic, gravity and 12 kHz bathymetric profiles were collected.
In addition 36 wide-angle seismic reflection/refraction sonobouy profiles
were obtained. Nine dredge hauls were made, and two gravity cores were
taken. On June 11, a short survey using high-resolution equipment and one
Sonobouy run was made in the Rabaul harbor of New Britain, Papua-~New Guinea,
at the request of the Director of the Rabaul Volcanological Institute.
Trackline spacing is generally between 5 and 10 km (2.7 to 5.4 n. mi.)s A
draft report and press-release is given in Appendix D.

In addition to the agreed upon hydrocarbon resource survey specified in
the tripartite treaty, the USGS undertoock a courtesy survey in Rabaul harbor
at the request of CCOP/SOPAC and the Rabaul Volcanological Institute. The

11
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LEE arrived in Rabaul the morning of June 11, and took aboard Peter
Lowenstein, Senior Government Volcanologist, P, Hill of the Geological Survey
of Papua-New Guinea, Patrice de Saint Ours and Benjamin Talai, volcanologists
at the Rabaul Volcanology Observatory.

Reconnaissance bathymetric data was acquired and the Rabaul seismic
network was tested using the airgun system aboard the LEE. Also, a sonobouy-
refraction profile was recorded and intermediate penetration and high-resolu-
tion "Uniboom" seismic-reflection profiles were collected. The purpose of
the survey was to 1) determine if local uplift is taking place in the harbor,
2) test the sensitivity of the Rabaul seismographic network with controlled,
artificially generated, seismic waves, and 3) to obtain refraction velocities
cf the rocks in the harbor area that can be used to calibrate the network.

A draft report on this survey is given in Appendix E.

After about 10 hours of surveying in Rabaul harbor, the LEE tied up
-~d thus ended Leg 3 of the USGS-CCOP/SOPAC survey. This ship's complement
48 well received in Rabaul, and Patrice de Saint Ours led a geologic field
trip to active volcanoes in the area for many of the LEE's scientific partic-
ipants. The LEE gailed north enroute to the Aleutian Islands June 14, 1982,
ending the initial phase of the USGS-CCOP/SOPAC tripartite hydrocarbon-
resources expedition.

General Results

Preliminary results of the Leg 3 survey in the Central Solomons Trough
indicate that sediments up to 6 km of thickness rest between the volcanic
basement exposed on the islands on each side of the Slot. Although much
of the sediment is likely to be derived from volcanics, limestone and other
carbonate rocks also may be present. Buried reefs, although not well
defined in this survey, may also occur in the stratigraphic column. The
area surveyed can be divided into several different geomorphic features and,
based on the onboard preliminary interpretations of the geophysical data,
several sedimentary basins have been defined and named in the region. Start-
ing from the southeast, offshore northern Guadalcanal, the basin previously
identified in Iron Bottom Sound (newly named Iron Bottom Basin) is bounded
by Savo Island to the northwest, Guadalcanal to the south and the Florida
Island platform to the northeast. Another sedimentary basin lies in
Indispensable Strait (newly named the Indispensable Basin) and is separated
from Iron Bottom Basin by the Florida Island platform; it is bounded to the
northeast by Malaita and the Malaita anticlinorium« The largest basin in
the survey area lies in New Georgia Sound where the newly named Russel Basin
extends from Savo Island northwest to the small mid-basin horst between
Choisel and the New Georgia Group north of Kolombangara Island. Another
basin, the Shortland Basin; is located in the western end of New Georgia
Sound, extending from the mid-basin horst to the Shortland Islands.

In order to fully comprehend the hydrocarbon potential of the seafloor
areas f the Solomon Islands, additional multichannel tracklines are needed,
partiularly in the Indispensable Strait-San Cristobal area and in the
western part of the Shortland Basin. Seafloor sampling needs to be done,
based on the recently collected geophysical data, to correlate acoustic
stratigraphy with lithologies of the thick sedimentary bodies.

12
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OVERALL CRUISE RESULTS

Field examination and initial processing of all data collected by the

USGS in the Southwest Pacific indicate that the data quality ranges from good
to excellent. Although it is too soon to fully evaluate the scientific

::zresulbs—eﬁ—the cruise, a high degree of confiQpnce can be expressed in the
delineation of promising hydrocarbon targets. It is important to note that
all USGS cruise objectives, as stated in the tripartite treaty, were accom=-
plished. In addition, data distribution, post-cruise meetings, and prepara-
tions of reports, are presently underway. Initial data distribution has been
done for Tonga and should be accomplished by October 1982 for Vanuatu and
November 1982 for the Solomon Islands; this meets the dates set forth in the
tentative General Program Schedule of the USGS proposal. Major post-cruise
meetings for all three USGS-SOPAC LEE cruise legs were held in Honolulu,
Hawaii, Augqust 19 and 20, 1982. The first public presentation of data from
each leg of the cruise was made at the Augqust 1982 Third Circum-Pacific
Energy and Mineral Resources Conference and will be submitted for publication
in the Proceedings volume; copies of those publications are included in
Appendices B, C, and D. A brief description and a list of participants to
the LEE post-cruise meetings are included in Appendix F.

Above and beyond those objectives stated in the tripartite treaty, the
LEE transported relief supplies to Tonga and undertook non-scheduled surveys
in BRaravi Basin of Fiji for CCOP/SOPAC and the Mineral Resources Department
of Fiji, and in Rabaul harbor of New Britain, Papua-New Guinea, for CCOP/
SOPAC and the Rabaul Volcanological Observatory. Considerably more kilome-
ters of multi-channel profiles were acquired than originally suggested in the
USGS proposal; approximately 8000 kms (4320 n. mi.) were acquired compared to
the 3240 (1749 n. mi.) initially proposed.

Immediate Benefits to Participating Nations

It will be approximately one year before all the data collected on the
three LEE legs can be fully interpreted and reported upon, and not until that
time can a comprehensive energy and mineral resources evaluation be made.
However, initial results will alert the nations to potential target areas
that appear most promising for resource exploration and that may need further
study. Immediate diract benefits to Tonga were realized with the delivery
of relief supplies by the LEE and to Papua~New Guinea with the calibration of
the earthquake seismograph network in Rabaul.

Limited training in shipboard procedures and field methodology were
realized by a few nationals from Tonga and Vanuatu. It would be very valua=-
ble if training in handling, interpreting and general use of marine geologic
and geophysical data could occur within the next year, but no specific train-
ing program or budget has been proposed.

Scientific participants of the treaty nations of Australia and New
Zealand, as well as scientists from CCOP/SOPAC, gained invaluable knowledge
of marine geophysical and geological methodologies presently being used in

13
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the U.S. In addition, the rapport and comradeship developed by the partici-
pating scientists has established viable and effective teams of international
geosclentists that now can expeditiously tackle difficult and significant
geological problems elsewhere in the region.

Data Distribution

The USGS is in the process of reducing, and reproducing cruise data for
initial distribution to scientific participants from CCOP/SOPAC, member and
treaty countries. Computer plots and printouts of all navigational data
have been transferred to mylar stable bases and photo reproduction of all
geophysical data 1s presently being processed for distribution to CCOP/SOPAC,
Fiji, Tonga, Vanuatu, Solomon Islands, New Zealand and Australia. To date,
over 65 separate sheets (average dimension of each sheet is 40 in by 60 in)
of reproducable data has been distributed, primarily to the Leg 1 cruise
gcientists. In addition, 4 separate sets of duplicate microfilm of the
geophysical data have been distributed.

The data packages being sent out at this time generally consist of the
following:

Computer printouts of cruise index data
- Stable base trackline charts at 4 inches/degree and 16 inches/degree
= Revised bathymetric maps at 4 inches/degree and 16 inches/degree

- Single~-channel seismic-reflection profiles =- reduced to 6 inch mylar
strips

- Sonobuoy wide-angle reflection/refraction profiles - reduced to 6 inch
mylar strips

= Gravity profiles from computer printouts - reduced to 6 inch mylar
strips

- Magnetic profile from computer printouts - reduced to 6 inch mylar
strips

Once the multichannel seismic-~reflection data is processed, it will also
be photographed, put on microfilm and sent out on reduced 9 inch mylar strips.
Eventually microfilms of all data will be distributed.
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RECOMMENDATIONS FOR FUTURE ENERGY AND MINERAL RESOURCES ASSESSMENTS

- IN THE CCOP/SOPAC REGION

Introduction

The initial phase of the U.S. Geological Survey (USGS)/SOPAC hydrocarbons
resources investigation of the South Pacific was successfully concluded with
the completion of the third leg of the cruise of the R/V S. P. LEE at Rabaul,
New Britain,‘Papua New Guinea (PNG) on June 11, 1982. This»investigation,
which was part of a program of Marine Geoscientific Research and Mineral
Regources Study, was carried out in accordance with a Tripartite Treaty signed
by Australia, New Zealand, and the United States (ANZUS). The United Natione
Committee for Coordination of Joint Prospecting for Mineral Resources in the
South Pecific Of fshore Areas (CCOP/SOPAC) coordinated the joint efforts and |
contributed along with CCOP/SOPAC member nations, Australia, and New Zealnd,
some of the cruise scientific staff.

The U.S. Department of State wes instrumental in negotiating the treaty
and establishing the administrative framework for the cooperative reeearch.
Most of the funding (U.S. $1 million) was made available to the USGS by tne |
Office of Energy of the U.S. Agency for International Development (AID).
Additional funds (U.S. $325,000.00) came from the Government of Australia;

bata were collected primarily in the offshore areas of Tonga, Venuetu;
and The Solomon Ielance‘(Fig. 1) during the 3 legs of the 60-day cruise Af the:
R/V'S.P.‘#EE (eeeﬁcfuise‘Report, 1982 USGS R/V S.P. LEE, Southwest Pacific
Hydrocarbons Resource investigation, 1982::USGS Administrative Report). Based
on shipboard and initial post-cruise laboratory analysis of the data, general
recommendations for further work can'be!proposed. During the USGS/SOPAC LEE

post-cruise meeting held in Honolulu, Hawaii, August 19 and 20, 1982 initial

16

6


http:325,000.00

scientific results, status qfidata processing and distribution, scientific

commitments and coordination, and future work were discussed. At this meeting
CCOP/SOPAC, Australian, New Zealand, and U.S. cruise participants demonstrated
that future investigations in the SOPAC region recently surveyed by the R/V
S.P. LEE would be required to fully assess the resource potential. Rationales
and proposals for continued investigations in the SOPAC region were then
generated. These proposals are fundamentally a logical extension of the work
initiated by the LEE and are intended to fill significant data voids as well
as to assure a more comprehensive hydrocarbons assessment of frontier SOPAC
regions. It must be realized, however, that it is difficult at this time to
propose detailed supplementary investigations because the body of the recently
collected seismic, geopotential, and geologic data has not been processed and
interpreted. Nevertheless, there is sufficient knowledge and understanding to
suggést regions and topics of study that would be beneficial in completing
comprehensive energy and mineral resources investigations.

In order to assist the CCOP/SOPAC countries in continuing their
evaluation of energy and mineral resources, this report sets forth
recommendations for future geoscientific studies in the CCOP/SOPAC region
recently explored by the R/V S.P. LEE (see Fig. 1). Specifics of these
proposals will be added approximately 6 to 9 months hence when the existing
data are further reduced and interpreted. The proposals included herein are
for planning purposes so that the ANZUS Tripartite Treaty governments,
CCO?/SOPAC, and their country representatives can plan and budget for future
gedscientific investigations in the SOPAC region. The recommended work is
intended to focus on resource assessments of offshore frontier or little-known

arease.
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Proposals
I. Tbnga{Platfqrm-Lau‘Ridgé: Continuation of program bequn on LEE Leg
1. |

vAdditishél‘multichannel seismic-reflection work may be recommended over
the southefn Tonga platform after completion of a full study of those profiles
acquired au;iné the USGS/SOPAC LEE cruise L5-82~SP (Fig. 1). However,
reflection seismology is critically needed over the far southern region of the
Tonga platférm (south of 23.5°S to about 27°S), which remains virtually
unstudied, and the closely adjacent Lau Ridge. To judge from the narrow width
of the separating Lau Basin, the rifting event that affected the far southern
Tonga platform may have been less severe (rapid) and possibly occurred later
than the event to the north; these circumstances can be viewed as increasing
the petroleum potential of the ridge's far southern platform section. But,
equally significant, the early and mid-Tertiary histéry of the Tonga and Lau
Ridges can be jointly studied and their resource potential mutually evaluated.

In the southern Tonga platform, sampling of additional submerged outcrops
is urgently needed. With guidance provided chiefly by shipboard seismic-
reflection records, the sampling program carried out during the LEE's 1982
cruise proved so valuable that it is evident that a follow-up dredging program
can be designed to far more adequately sample the platform's exposed
sedimentary sequence. In the absence of an effective sampling program,
questions regarding the ridge's geologic evolution cannot be resolved or even
factually approached. The sampling program, although necessarily centering
along the crestal area of the i'idge, must involve the flanks of the ridge,
which may contain a record of substantial middle and late Cenozoic
subsidence. Resolution of the ridge's history of vertical tectonism is

crucial to'assessihg its petroleum resource potential, which is likely housed
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in porous reefal masses of early and middle Tertiary age.

A fo;low-up'ottcéntinuation program in the general Tonga area should,
therefore, consist of tﬁo principal elements. First, a sampling program of
rock dredging (possibly including gravity coring) over the southern Tonga
platform (60%), and, second, multichannel seismic-reflection profiling over
the far southern platform and adjoining Lau Ridge. Sampling of submerged
outcrops along the Lau Ridge should ke an essential part of the program.

If the régional operational plans for the supporting research vessel
involves a New Zealand Port-o-call, then the Tonga-region continuation program
should budget sufficient time to run one or more E-W multichannel lines from
the South Fiji Basin across the Colville Ridge, Harve Trough and Pacific floor

(Figo 1)-

II. Vanuatu and Eastern Solomons Basins: Continuation of program begun on

LEE Leg 2.

Data collected during Leg 2 (Fig. 1) of the USGS/SOPAC LEE cruise L6-82-
SP delineated four sedimentary basins on the western margin of the Central
Basin of Vanuatu that may have hydrocarbon resource potential. It is certain
that before a comprehensive analysis of the energy and mineral resources
potential, and assessment of the geological hazards can be made in the Vanuatu
region, several different studies need to be completed. These include rock-
sampling and heatflow measurements to determine source rock potential, past
sedimentary depositional environments, and petroleum maturation history for
the region. 1In addition, existing reconnaissénce seismic~reflection data
north of the Banks Islands indicate the existence of other sedimentary
basins. These basins probably are Miocene to Pleistocene in age and therefore

are possibly of some resource interest. It would be appropriate to extend the
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1982 multichan@el géiﬁ!mié-’refleétion grid to the relatively shallow shelf
regionfthﬁtiiie;bbétﬁ;éé'thefTbrreé’iélands and the Santa Cruz Island group,
E.S.P. (Fig;‘15. A zb;aéy'ctuiéé leg aevoted to approximately 10 days of
seaflodr s&ﬁpling and heatflaw measurements within the LEE's 1982 survey area
and 10 days of multichannel seismic-reflection surveying in the northern
Torres-Santa Cruz region is recommended. In addition, detailed seismic-~
reflection surveying is needed along the western Central Basin to further
advance resource play concepts and assess associated geologic hazards.

Preliminary interpretations of the 1982 LEE data have shown two other
areas in Vanuatu that should be studied in more detail, preferably with
seismic-reflection and rock-sampling techniques: (1) the relatively shallow
shelf area south of Malekula and Efate Islands, where sedimentary basins have
been identified, and (2) along the flanks of Maewo and Pentecost Islands,
where promising structures for trapping hydrocarbons may exist.

Studies of the deep tectonic framework of the island arc in Vanuatu and
the eastern Solomons Province may be possible using two-ship operations.
Should it be possible to coordinate two ships in the region, it is recommended
that an arc transect involving expanding seismic spreads parallel to the arc
plus constant offset spreads across the arc be completed.

It would be extremely desirable to coordinate the SOPAC program and
correlaie the USGS/SOPAC LEE survey data with any wide-beam sidescan sonar
survey data that could be collected in the Vanuatu region., Ideally, this type

of survey should be made prior to the work recommended here in order to be of

assistance to the final planning process for the proposed LEE follow-up work.
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III. SolémoﬁxIslénds;aﬁdwBdugainville (PNG) Basins: Continuation of program
begu’rxx“'.t‘én‘L.E‘!ﬁ 't,eg 3. |

Additi;nal geobhféical ﬁork,'in particular multichannel seismic
-reflectioﬁ survéyihg, ’a's‘well as sea floor sampling are needed to adequately
evaluate the reéburcé poﬁential in the West Melanesian Arc. Although more
information is desirable to determine the nature of the tectonic framework,
the recoﬁmendations here are confined to those relaiing more directly to
analysis of resources potential.

A multichannel seismic survey of the southeastern part of Indispensable
Strait and the basin areas north and east of San Cristobal Island are required
to complete the work done on Leg 3 of the LEE in 1982; cruise L7-82-SP (Fig.
1). This work should have first priority and should be extended eastward to
tie with work done by the LEE in Vanuatu and the New Hebrides Arc (Fig. 1).
Several tracklines toward Santa Cruz Islands from the vicinity of San
Cristobal would be sufficient to accomplish a reconnaissance survey.

Bottom sampling is necessary to determine the age, nature and
stratigraphic relationship of rocks beneath the arc, particularly in the
Central Solomons Trough, but also in other areas of the arc including
Indispensable Strait and the region east of Bougainville and north of
Choiseul. 1Inasmuch as the offshore basins in this region represent much
greater areas than the islands, and may reflect much different histories,
sampling should be helpful in revealing the evolution and resource potential
of the arc,

The'Shortland Basin in the vicinity of the Shortland Islands requires
supplémental mulﬁichannel‘seismic lines to adequately appraise the resource
potential of that basin (Fig. 1). Seafloor sampling should also be associated

with any geophysical work in this region.
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It is estimated tnﬁtf&pptbximateiy 30 daye‘of~ship time is needed to
accomplish the work recommendedifor the‘Solomons; This time could be divided
into three ten-day phases with the ratio of aeonhvsical mrk th seaflonr
sampling being about 50/50,

The above proposals (I-III) repreSentfa logical exteneion of work
initiated with the 1982 USGS/SOPAC LEE _cruiees; In addition, new _’woxlé ‘can be
proposed for adjoining areas where regional geological and geophyaical
information and scientific study can significantly advance resource
assessment. Representatives attending the LEE post-cruise meeting in Honolulu
in August, 1982 recommended the following work be initiated under the same
scientific quidelines as those followed for the 1982 Tripartite investigations

supported by the R/V S.P. LEE.

1V, New Ireland Basin (PNG)

The New Ireland Basin is a continuation of the Vanuatu, Solomons and
Bougainville Basins associated with the Melanesian Arc. It extends for about
900 km from eastern New Ireland to western Manus Island, and lies mostly
offshore, south of the islands. It averages 160 km in width and locally
contains more than 5 km of sedimentary section. Water,depths range from zexro
to 3000 m. The basin is truncated on the southwest by a'system of transform
faults, and much of the sedimentary and carbonate sequence pinches out against
the Northeast. Ridge, which was the outer arc of the West - Helanesian Trough
during Oligocene time. ﬂ

Neville Exon and Donald Tiffin of CCOP/SOPAC have made considerable
progress in reviewing the petroleum prospects of the New Ireland Basin, in
which seismic-reflection surveys have been carried out by CCOP/SOPAC, Gulf

. Oil, Austradec and the Australian Bureau of Human Resources. Only the Gulf
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0il data are'of firstbclass multichannel standard;-

Land geology and interpretation of offshore seismic-reflection data
indicate that a thick Oligocene volcaniclastic sequence is overlain by as much.
as 2 km of Miocene platform and reefal carbonate beds, and a similar thickness
of younger volcaniclastics and biogenic‘sediment. Should the offshore Miocene
sequence indeed prove to consist largely of carbonates, the New Ireland Basin
would haveiconsiderable petroleum potential.

lb further evaluate the basin, which has not been drilled, and from which
few bottom samples have been recovered, it is suggested that a three~week
research program be carried out, consisting of approximately 40% multichannel
seismic-relfection surveying, and 60% station work. The seismic surveying
should concentrate on the eastern and western areas where no multichannel data
exist'(Fig; 1).

The station work should consist largely of dredging and, if possible,
heatflow work to help assess the present~day. thermal gradient in the basin,
The dredging‘would be designed to sample the older sequences identified
seismicallf, and especially the "carbonate" sequence, Steep slopes, on which
dredgable outcrops should occur are present along the faulted southwest margin
of the basin,taround~the uplifted Tabar~Feni islands in the northeast, and
possiblyvin the’West»Melanesian Trench,

The Neu'Ireland research program would not only greatly increase
scientific and economic knowledge of the basin's petroleum potential, but also
would help in the overall geological understanding of this highly complex

region, which tectonically involves at least four crustal plates.

v. North Fiji Basin

A‘r connaissance geophysical  survey and. sampling ‘program- -within the North
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Fiji Basin (?ng‘iyi espeoially in its southernmost areas that geologically
tie Fiji ;iﬁthaﬁoaoﬁ, iévhighly desirable. It has been shown by many
investigaforogthot'the Fiji Islands and the New Hebrides Arc regions were once
closely aojoining structures and that they were separated beginning in late
Oligocene to early Miocene time to form the North Fiji Basin. This hypothesis
suggests that the sedimentary basins located in Bligh Waters of Fiji, which
have been explored for oil and gas, may have evulved collaterally and
contemporaneously with the Central Basin of Vanuatu.

To confirm or discount this speculation and thereby more completely
assess the resource poten;ial of both regions it is proposed that mvltichannel
seismic-reflection profiles and other geophysical data be collected along the
north and western margins of Fiji and that several long multichannel lines be
run across the central and southern part of the North Fiji Basin (Fig. 1), 1In
addition, seafloor sampling should be done along the north and west margins of
Fiji and on selected sites along the tying traverses. Approximately, 20 to 30

days of ship time would be required for this investigation.

Recommendation for Research Vessel and Instrumentation

For the proposals listed below the supporting research vessel identified
for data collection should be scientifically staffed to efficiently conduct
both high-resolution and multichannel seismic-reflection and sampling
programs. The shipboard personnel must, therefore, necessarily include
paleontologists, geologists, geophysicists, and their technical assistants.
Shipboard'equipment must include at least the following geophysical
'iooiruhontétion:

1) Integrated sotéllite-based and sonar doppler navigation system.

2) Gravimeter and‘ﬁagnetometer.
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3)

4)

5)

6)

7)

8)

3 airgun source or

Sin@le-channel»seismic—reflection system (200-500 in
equivalent) with ovtput display at low (2-4) vertical exaggeration.
Hﬁltiéhannel seismic-reflection system with hydrophone cable length of
at ieﬁst'2400 m and acoustic source equivalent to 1500-2000 in3 air
quns at 1800~2000 psi.

Standard 12 and 3.5 kHz non-cross-talking a. ustic sounding systems
and Uniboom or equivalent high-resolution seismic-reflection system.
Sonobuoy recording system for both commercial and military sonobuoys.
Digitizing tables and appropriate ADP equipment for the onboard
reduction of geophysical data.

Physical property measuring equipment (i.e., velocity, porosity,

permeability, etc.).

Shipboard equipment must also include the following for geologic sampling:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Deep-sea winch with 10,000 m of 3 x 19 or equivalent wire, 0.5 in. or
larger diameter.

Gravity corers and dart corers.

Bottom grab-samplers.

Rock~-preparation laboratories for production of thin-sections and
separation of fossils and perhaps certain minerals.

Rock saws and smear-slide preparation equipment.

Petrographic and binocular microscopes and related accessories,
Chain-bag dredges, time-depth recorders, and wire~-mounted pingers for
depth control.
Word processor and attached printers for the preparation and editing
of onboard reports including the production of tables and graphics.
Onboard organic geochemistry instruments for determining types of

hydrocarbon fractions that may be present in sediment samples,
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In addition the selected research vessel should have the ability to put

parties ashore in support of geological field studies for onshore-offshore
stratigraphic correlation and the placement of navigation transponders or
aids. The dispatch and recovery of the field parties should take place in
conjunction with continuous shipboard data collection. It may be necessary in
some localities to employ precision navigation controls. This type of

equipment should be available aboard ship.

Products and Data Distribution

In order to conform with the products arising from the initial USGS/SOPAC
LEE program, similar products ought to be generated by the proposed work

described herein. Recommended products should include:

1. Microfilmed and reduced reproducible copies of all seismic reflection,
refraction, magnetic, gravity and bathymetric profiles.
2. Maps
Updated bathymetric base maps
General geologic maps
Structure and hazards maps
Sedimentary isopach maps
Maps showing location of possible sedimentary and structural
hydrocarbon traps
All maps, including those for any other pertinent parameter pertaining to
sources, should be at a scale of 1:500,000 or larger.
3. Cross sections
Photggraphé'and line~drawings of pertinent seismic-relfection
é;';file's.
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Idealized utructural crose-sections - extending onshore to include
island qeology where possible.
4., Lab studies of rock samples
Tabular summary ‘of porosity, permeability and petrologic, geochemical
| and organic-matter data.
| Tabular summary of economic mineral types.
Tahmlar summary of species lists and zonation from paleontologic
" ‘samples.
5. Reports
Draft papers and. summary reports describing initial results of survey
woéi for each area will be submitted to the funding agencies and
participating SOPAC nations within one year of .the field work.
Final reports describing scientific results and overall petroleum
potential for each investigated area (USGS, Open-File Reports); co-
authored (jointly authored with cooperating SOPAC and academic
scientists} scientific papers will be published in scientific
journals,
To maintain a standardized display of data developed for the USGS/SOPAC
LEE program, it is recommended that all shipboard geophysical data collected
in these~proposed investigations should be microfilmed and copied and that 6
or 9fins reproducible mvlar strips be made. Copies of shipboard records‘and
data sets:should be’distributed within 6 months of the completion.of'the
survey. Processed multichannel data should be similarly microfilmed and
copied on reproducible mylar or sepia strips, and dispersed to CCOP/SOPAC,
their member countries involved in the work, and scientists responsible for
preparing all required reports.

An index of cruise data, reproducible mylar or sepia ‘copies of finalized
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navigation traCkg, éng‘g‘list;ng of navigation and station-keeping data should
also be seng tbwﬁll‘CCOP/SOPAb personnel shortly after the completion of any
cruise. It is preferable to have these data presented in the data sheet
format thgt has been estabiished for the recently generated data from the 1982

LEE cruise.

Conclusions

Even though the data recently collected during the USGS/SOPAC LEE cruises
(Fige 1) in 1982 have not been fully processed and therefore interpreted, it
is evident from the results gleaned from the incompletely reduced data that a
continuation of these geoscientific studies would significantly advance the
energy and mineral resources assessment of the frontier CCOP/SOPAC region.
Accordingly, the principal SOPAC LEE cruise participants have presented in
this document their considered recommendations for follow=-on investigations in
the saﬁe region (Fige 1),

In 1981 the USGS submitted to the U.S. Department of State a proposed 5-
year marine geologic program for the SOPAC region that would aid the
CCOP/SOPAC member countries in understanding the energy and mineral resources
‘of their offshore territories (see Addendum A). Funding for the first 18
months of the program was provided by the U.S. Department of State, and the
corresponding field work has been accomplished. Tunding for the remaining 3.5
years of the program needs to be identified. The proposal submitted herein
zessentially describes work that was to be proposed for year 4 of the 5-year
program. Howgver, it now appears that progress resulting from the preliminary
&hﬁlyses of the first year's data (1982) can be uged to stimulate and maintain
programdhbmentum and productivity if it is initiated earlier in 1984. Also,

the‘léQel of commitments of the USGS to national offshore development

28



activities qu régept1y.reduced, thus allowing the availability of the USGS's
R/V S.P. LEE for' potential scientific and resource-related work in the SOPAC
region in'19é4.

It is herg:rgcommended that some form of the 5-year program included in
this repoft’péﬁfolloyed. It is deéirable, for continuity's sake, to retain a
sizable core‘othhé original principal scientific participants to the LEE 1982
cruise for involvement in any ongoing program. In addition, more academic
scientists and CCOP/SOPAC country geological trainees should become involved
in any ongoing work.

It is also recommended that a modest training program be undertaken in
association with any cruises that take place in the SOPAC region. This
training should primarily be aimed at educating CCOP/SOPAC member country
nationals in the elementary methods and procedu;es of collecting and
interpreting offshore geologic data. The training aspects should be oriented
toward the educational background and experience of the trainees. A suggested

training program is given in Addendum B.

Addendum A
Proposed 5-Year Marine Geologic Program Outline
for the CCOP/SOPAC Rgion
prepared by USGS - May 4, 1981
This is a five-year program proposed by the U.S. Geological Survey and

submit£é§ tb'khé d'S‘ Department of State. The intent of this program is to
qaximizébthe mafine scientific expertise and equipment available via the State
ﬁepartment for marine geologic sutdies in the SOPAC region. Consideration of
critical funding and future program commitments of the USGS have played a

majorvrole in this formulation. Nevertheless, the signifiéant scientific
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capability of U:S. universities to ﬁbik in the region has aiso been
incorporqted;

Most 6f the university studies have been conducted for general marine
scientific research. The USGS feels that these projects and other regional
studies provide an adequate foundation to support regional and topic-specific,
resource~-oriented investigations including a combination of onshore and
offshore work. Also, the preliminary marine geophysical work done by oil
companies attests to the fact that multichannel-seismic resource studies can
be carried out effectively in the region. As stated in the USGS proposal, a
review of existing university and publicly available industry data will be
completed prior to the first cruise. American oil industries are supportive
of this USGS proposal and have shown a willingness to share their data with
the USGS. Also, continuation of university studies is an important portion of
any comprehensive program in the SOPAC region.

With these considerations in view, we have designed the following outline

for a 5-year marine geologic program in the SOPAC regime.

YEAR 1

Resource-~oriented marine and land studies should be undertaken per the
USGS proposal, modified to incorporate any concerns of the SOPAC countries and
the U.S. Department of State. University scientists should be encouraged to
participate as co-principal investigators in the first year studies.

This is the ideal time for the USGS to contribute to the SOPAC resource
appraisal study, as the Research Vessel S.P. LEE and USGS marine geophysical
equipment are available for work in thé winter of 1982. Funding (approx.
$800,000), séientists, and equipment may not he‘availahle,for work in the
SOPAC région,in‘the future because.of forthcoming accelerated. offshore oil and
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gas leasing. Without:this initial (1982) work. the SOPAC countries will be

unable to evaluate their potential energy resources and their needs for future

studies of this kind.

YEAR 2

The USGS investigators with cooperating SOPAC scientists would work full
time to complete a summary resource report for the areas surveyed. The report
would include a regional geology section, a petroleum resource appraisal and a
summary of geological hazards =-- to oil exploration and development. The
universities would be involved in the major scientific field effort.
University studies that could directly assist in refining this resource
investigation should be given top priority. Proposals, such as those put
forth by the Hawaiian Institution of Geophysics should be consider=d, as well
as those from other U.S. institutions such as Cornell University, Lamont-
Doherty Geological Observatory, Scripps Institution of Oceanography and the
University of Texas.

University resource~related work should be undertaken at this time with
oceanographic fieldwork aboard ship(s) being operated in target regions
identified by year 1 studies. This work should be specifically oriented to
fill data voids identified through a joint USGS-university-SOPAC scientific
coordinating committee as proposed in the USGS proposal.

Where applicable, USGS scientists should participate with university
scientists in the_fiéld work. Funding for this year's program should be
appro#imﬁtely $1 million with the majority of funding going to the

universities,
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YEAR 3

Year 3 resources-oriented work should follow those proposed here for Year
2 work. Universities again should play a major role in data collection with
cooperation from the USGS scientists. The scientific coordinating committee
established in Year 1 should review and recommend the studies to be done based
on evaluation of the previous year's work. Again, approximately $1 million
should be budgeted for this year's work with about 2/3 going to the
universities and 1/3 to the USGS for advanced seismic data processing and

hydrocarbon geochemical analysis.

YEAR 4

This is probably a good time for the USGS to again make resource
appraisal surveys in secondary areas identified from the results of previous
work and recommended by the scientific coordinating committee. University and
SOPAC scientists would again participate with the USGS in doing very detailed,
site~specific resource appraisal field studies aboard a USGS research
vessel. Approximately $2 million would be needed for this year's work as it
may require the presence of both a USGS and university vessel in the SOPAC
region. Various types of dual ship geophysical work (i.e. long distance-deep
crustal penetration, seismic refraction shooting) may be desirable at this

time.

YEAR 5

This is the year most difficult to determine. The type of work and the
amount of funding necessary to complete the 5-year program should be
recommended by the scientific coordinating committee as the results of the

previous years' work are analyzed.
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Appendum B
Training

A concerted effort éhouia be made to train SOPAC geoscientists selected
by CCOP/SOPAC to participate in the cruise. This training should be organized
into three phases (1) a pre-cruise phase (2) the cruise phase and (3) a post-
cruise phase and will be tailored to the educational level of the
participants.

(1) Pre-Cruise Phase

Participating trainees should receive a 5- to 10-day pre-
investigation course on elementary marine geophysical theory and
geological sampling techniques. The course should be designed to cover
the scope of experiments and shipboard data collection methods. It
should emphasize modern methodologies used in offshore resource
assessment and geological hazards appraisal.

{(2) Cruise Phase

SOPAC scientific participants will gain onboard experience in marine
geophysical and geological data collection. They will participate in the
operation of the onboard geophysical instruments and positioning
equipment. and in coliection and the processing of geological samples.

Their shipboard education will be directly overseen by the Co-chief

Scientists.

(3) Post=Cruise Phase

The SOPAC scientific participants should be instructed in data
reduction and interpretation. A short course could be given on theory
and techni&ues of interpretation of marine geophysical data where the
tr;inees'could actually play an integral part in the interpretive
process.
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E.
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G.

APPENDICES
Liats of attendees to formal receptions
Lea 1 draft report and press~release
Leg 2 draft report and press-release
Leqg 3 draft report and press-release
Draft‘report on Rabaul survey
LEE post-cruise meeting

Publicity given to LEE - press release, articles, etc.
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List of Attendees to
“Official Function
in

Tonga
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‘List of Attendees that visited with

ng of Tonga - Tanfa'ahau Tupou IV

Nuka'alofa, Tongatapu, Tonga
Thursday, April 1, 1982

The Ki

Robert Rowland, USGS

Mark Sandstrom, Australia
Tun Muang, CCOP/SOPAC
David Scholl, USGS

H. Gary Greene, USGS

Rick Herzer, New Zealand
Tracy Vallier, USGS
Neville Exon, Australia
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List of Attendees to
Official Functions
in

Suva, Fiji
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Luncheon on R/V S.P. LEE, Suva Wharf, 1200 noon

Tuesday 20 April 1982 by Governments of Australia,

New Zealand and the United States of America and
CCOP /SOPAC 5

The Hon. Mr. W. Clark, Minister of State for Energy

The Hon. Mr. Sakeasi Waqanivavalagi, Minister of State for Lands and Mineral
Resources

H.E. Mr. Michael Powles, New Zealand High Commissioner

Mr. Ken Brazel, Acting Australian High Commissioner

Mr. Russell J. Surber, Charge d'Affaires, a.i. American Embassy

Mr. Satya Nandan, Permanent Secretary for Forelgn Affairs

Mr. Arthur Holcombe, UNDP Representative

Mr. Cruz Matos, Project Manager, CCOP/SOPAC

Captain J. H. F. Vollmer, Ports Manager, Ports Authority of Fiji

Mr. R. H. Bechan, Acting Comptroller of Customs

Mr. Howard Plummer, Director of Mineral Development

Regrets:
Ratu Sir Penaia Ganilau, Deputy Prime Minister
Dr. Uday Raj, Institute of Marine Resources, USP



List of Attendees to
‘ﬁOfficial'Functibns‘
in

Vanuatu
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Official Guest List: CCOP/SOPAC Reception
Tuesday 27 April at 11 A.M.

Hosted by Michael Ovington, Australia High Commissioner to Vanuatu

His Excellency President Ati George Sokomanu, President of the Republic of
Vanuatu

The Hon. Father W. Lini, Prime Minister

The Hon. Pastor F. K. Timakata, Deputy Prime Minister and Minister of Home
Affairs

Hon. Kalpokor Kalsakau, Minister of Finance

Hon. Donald Kalpokas, Minister of Education

Hon. Pastor W. Korisa, Minister of Health

Hon. Pastor S. Regenvanu, Minister of Land and Natural Resources

Hon. John Naupa, Minister of Communications and Public Works

Hon. Maxime Carlot, Speaker of Parliament

Lordship F. G. Cook, Chief Justice

Hon. V. Bculekone, Leader of the Opposition

The
The
The
The
The
The
His
The
Mr.

P.

Taurakoto, First Secretary, Prime Minister's Office

Mrs. Grace Molisa, Second Secretary, Prime Minister's Office

His Excellency Mr. B. T. Sope, Roving Ambassador and Secretary of Foreign
Affairs, Prime Minister's Office

Mr. Nike Nike Vurobaravu, Department of Foreign Affairs

Mr.
Mr.
Mr.
Dr.
Mr.
Dr.
Mre.

Je
M.
S.
H.
A,
K.
Ce

A, Natuman, Department of Foreign Affairs

Tamata, First Secretary, Ministry of Land and Natural Resources
Leodoro, Second Secretary, Ministry of Land and Natural Resources
S. Kim, Chief Planning Officer, Central Planning Office

Garae, Central Planning Office

Calvert, Central Planning Office

Pakoa, First Secretary, Ministry of Communications and Public Works

Captain M. Ligo, Commanding Officer, MALA

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

w.
I.
J.
Js
L.
KI

J. Horman, Police Commissioner, Vila Police Headquarters

Cook, VMF Commander, VMF Barracks

Carlo, Director, Government Information Service, Radio Vanuatu
Tavoa, Tam Tam, Government Information Service

Garae, Tam Tam, Government Information Service

Huffman, Curator, Vanuatu Cultural Centre
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Reception Onboard SAMUEL P, LEE
Tuesday 27 April 1982

DEPARTMENT OF GEOLOGY, MINES Anv KURAL WATER: SUPPLY

Mr. A. Macfarlane
Mr. Kalman Kiri

Mr. Willie Harrison
Mr. Ken Gosschalk

DEPARTMENT OF SURVEY (T.0.P.O.)

Mr. Mike Wright

Mr. Bruno Chenier
Mr. Jonathan Maynard
Mr. Remy Delaveuve

DEPARTMENT OF FISHERIES, MINISTRY OF LAND AND NATURAL RESOURCES

Mr. Jim Crossland
Mr. Maurice Theriault
Mr. Xavier Revier

O.R.S.T.0.M.

Mr. Pierre Caballion (C/- Agriculture - Acting Head of Mission)
Mr. Roger Foy (C/- Geology)

Mr. Rene Grandperrin (C/- Fisheries)

Mr. Francis Bandoux (C/- Geology)


http:OR.S.T.OM

Guest List for Luncheon: Tuesday 27 April 1982

CCOP/SOPAC: C/- R.V. SAMUEL P. LEE

Dr. H. G. Greene (USA)

Dr. D. Falvey (AUST)

Dr. H. R. Katz (NZ)

Dr. J. Daniel (ORSTOM-FRANCE)

Dr. D. Scholl (Chief Scientist - Tonga Sector)
Dr. Johnson (AUST) »

The Captain, R.V. SAMUEL P. LEE

Mr. A. Macfarlane (Vanuatu & Chairman CCOP/SOPAC)
Dr. R. Rowland (USA)

VANUATU GOVERNMENT LIST

(Approx. 10 guests including Australian High Commissioner, Michael
Ovington.)



List of Attendees Meeting with the President
of Vbnuatu = Ati George Sokomanu

Va ﬂuatu

Alexander Macfarlane.

David Falvey - = CCOP/SOPAC Co-Chief Scientist

H. Gary Greene = U.S. Co=Chief Scientist

Robert Rowland = U.S.G.S. Pacific~Arctic Marine Geology
Branch Chief

Rudy Katz - New Zealand

David Johnson - Australia

Capt. Vern Pilgrim - Captain, S.P. LEE

Chief Aaron Dunwall = Chief Engineer, S.P. LEE

David Scholl = Co~Chief Scientist, Tonga Leg

Michael Ovington -~ Australian High Commissioner

Jacques Daniel - ORS'TOM
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List of Attendees to
Official Functidns
in

The Solomon Islands
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Reception aboard R/V S.P. LEE
Guest List
Honiara, Guadalcanal, Solomon Islands
Tuesday, May 18, 1982

The Hon. K. Teke, Deputy Prime Minister

The Hon. F. Daly, Chief Justice

Mr. D. Kausimae, Chairman S.I. Ports Authority

The Hon. B. Ulufa'alu, Minister for Finance

The Rt. Hon. Sir Peter Kenilorea, Leader of Opposition

Mr. Matthew Kubebatu, Deputy Commissioner, R.S.I.P.

Mr. B. Lundy, General Manager SOLTEL

Mr. S. MacFarlane, Chairman, CCOP

Mr. F. Coulson, Ministry of Lands

CPOSR Slade, Hydrographic Unit, Marine Division

Mr. S. Danitofea, Chief Geologist, Ministry of Lands, Energy & Natural
Resources

H.E. Miss M. Chamberlain, N.Z.H.C.

H.E. Mr. T. Sofield, A.H.C.

Mr. F.J. Saemala, Atg. Permanent Sec., Ministry of Foreign Affairs

The Hon. M. Evo, Atg. Minister for Foreign Affairs & International Trade

Mr. M. Sibisopere, Permanent Sec., Min. Transport, Communications & G.U.

Mr. L. Maenu'u, Permanent Sec., Ministry Lands, Energy & Natural Resources

Hon. P. Salaka, Ministry Land Energy & Natural Resources

Mr. S. Surimalefo, Senior Immigration Officer

Mr. G, Hiele, Controller of Customs & Excise

Mr. Vitali Tegnisi, Senior Marine Officer (Hydrography)
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Appendix B
Leg 1 - Tonga Draft Press-Release,

Scientific Abstract and Initial Cruise Report



SUGGESTED PRESS RELEASE - DRAFT

CCOP/SOPAC AND THE U.S. GEOLOGICAL SURVEY BEGIN
STUDIES OF THE TONGA OFFSHORE REGIONS TO ASSESS
PETROLEUM POTENTIAL

The offshore regions of the Tonga Islands were studied during a recent cruise
of the U.S. Geological Survey research vessel S.P. LEE which carries a full
complement of geophysical equipment, including a deep-penetration multi-
channel seismic reflection system. Scientists firom United Nations Committee
for the Coordination of Joint Prospecting for Mineral Resources in the South
Pacific (CCOP/SOPAC) and the U.S. Geological Survey designed the March and
April, 1982 cruise in order to provide data for a preliminary assessment of
the petroleum potential. Funds for the research were provided through a
tripartite treaty among Australia, Nes Zealand, and the United States
governments to aid southwest Pacific island nations in their search for
petroleum.
The cruise departed from Pago Pago, American Samoa and arrived in Port Vila,
Vanuatu. About 19 of the 23 cruise days were spent in Tonga waters,
particularly over the southern Platform. More than 5700 km of tracklines
were run during the cruise which included the collection of 2400 km of deep-
penetration seismic reflection data. 1In addition, gravity, magnetic, precise
bathymetry, and single-channel seismic reflection data were collected and
submarine samples were taken from eight successful dredge hauls. Fifty-three
éonobuoys were launched at 42 stations. Ata, Eua, and Tongatapu islands

were sampled to assist in the interpretations of offshore data.



A large amount of work is required before a viable resource report can be
written. Evaluations of some data will be completed by October, 1983, but
studies will continue in order to choose the most promising areas for addi~-
tional studies. Preliminary interpretations of shipboard and sonobuoy data
suggest that: 1) the sediment cover that overlies volcanic basement on the
southern Tonga Platform is probably no greater than 3 km thick; 2) a thicker
sediment section in the relatively deep Tofua Trough north of Tongatapu may
have a thick layer of volcaniclastic sediments overlying older rocks with
source rock potential; 3) Lau Ridge and the Tonga Platform probably are
parts of the same old island arc that bifurcated during the formation of the
Lau Basin; and 4) subaerial erosion of the Tonga Platform may have occurred
in the Late Eocene-Early Miocene interval. Principal investigators discussed
preliminary results during a symposium at the Circum-Pacific Energy and
Mineral Resources Conference in Honolulu, Hawaii, Augqust 22-28, Preliminary
results from surveys in Vanuatu, the Solomon Islands, North Fiji Basin, and

the Melanesian borderland also were presented.



ABSTRACT FORMAT

*Scholl, D.W., U.S. Geological Survey, Menlo Park, Ca.;

wthor'’s name, professional affiliation, _Mauvang, T.0l., CCOP/SOPA, HI.N. Offshare Mineral Pros-

ddress. (If there are multiple authors,  pecting, Suva, Fiji; Vallier, T.V., U.S. Geological

adicate speaker with an asterisk.) Suruey, Menlo Park, Ca., and Smentiﬁic party Cruise )

CCOP/SOPAC, R/V S.P. LEEl

withor's telephone number (415) 856-7089
st time to call: —8:00 AM - 5:00 PM Monday-Friday

aper Title: _Preliminary Resnlts of Geophysical and Geological Studies to Assess the

Resource Potential and Geologic Evolution of the Central Tonga Ridge

—and. Summit Platform (21-249 latitude)

ubmiitted for — Paster Session _X___ Oral Presentation

think most appre riate for session: Hydrocar bons

(use title from list on first page)

\bstract: (Typenritten, double spaced, 250 words or less)
In April, 1982, the R/V S. P. LEE, operated by the USGS, supported geological and

ophysical studies over the central area of the Tonga Ridge immediately south of
moatapu. The cruise plan calls for the collection of approximately 2000 km of
iltichannel (24) seismic reflection data and several dredge stations to sample
ibmarine outcrops. The bulk (70 percent) of this work will be concentrated over the
mmit platform of the ridge in water depths less than about 1500 m. One or more seismic
lnes will be extended eastward to and slightly seaward of, the ‘Tonga Trench, and
:stward of the ridge's present volcanic axis toward the Lau Basin in order to resolve
1e regional rock and structural framework of the ridge. A number of multichannel lines
ill cross the forearc basin that lies between the summit platform and the trench.
>nobuoy refraction and wide-angle reflection data will be gathered routinely as well as

ravity and magnetic data and high-resolution subbottom seismic records (3.5 kHz and

Aufhor’s Address _____U.S. Geological Survey, MS 99
345 Middlefield Road

——Menln Park, CA

.1Childs, J., and Stevenson, A.J,, USGS, Menlo Park, Ca.:

ipockarix Addreas ik difex et e o MtTETaT ReTOUTTES;—CanterTa,— AT C T
Australia; Herzer, R.H., New Zeaiand Geol. Survey, Lower
—HGTY, New Zealandy Samdstrom, M. W, Australtam Nat, Umiv.,

Canberra, A.C.T., Australia; Soaki, S., Ministry of Landa,
Survey of Natural Resources, Nuku'alofa, Tongatapu, Tonga




multiplate Uniboom sources). Navidat;on will be controlled by satellite fixes and
computer-generated dead-tgckoning positions based on ship's heading and speed, ‘and
doppler-sonar inputs.

The results of the shipboard examination of dredged samples, seismic monitor
records, and possibly several hundred km of brute-stacked processed multichannei
records will be presented at the CPE&RC III. The 1mplicatioﬁs:of this sketchy and
roughly assembled data base relative to the mineral and petroleum resource potential of
the sedimentary sections underlying the ridge's summit platform and the adjacent forearc
basin will be discussed. Comments on the geologic and tectonic history of the Tonga
Ridge implied by the incompletely analyzed field data will be offered for discussion and

consideration.
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ENRANE VU ALK SUBMLITED TO THE TRANSACTIONS’
CUYPACIFIC ENERGY AND MINERAL RESOURCES CONFERENCE,
DL{ Di"’ HAWAII ] 1982 [

INITIAL CRUISE REFORT, SOPAC LEG 1 (CRUISE LS=82).
SOUTHERN TONGA PLATFORM

by

David W. Scholl
and

Tracy L. vallier

United States, Geological Survev. Menlo Park

thliforniat~94025

and
Tun U. Maung
U.N. Mineral Prospecting, C/0 Mineral Resou‘rce‘s‘ Dept.

Private Mail Bag, GPO, :Suva, Fidii
Shipboard Scientific Party*

General Narrativa

In 1979 and 1980)s;ﬁglg-chqhbéljgepphysical studies over the southern

region of the Tongnfplétfafﬁ'ﬁbéé‘cbﬁéléteiy identified a_secﬁidh~of

sedimentary rocks,that cpu1d’contaih petroleum deposits of economic

importance. This work ﬁas'sponsored by the CCOP/SOPAC (Committee for,ghe
Coordination of Joint Prospecting'for Mineral Resources in theﬂsdughfrhcifi¢)

office of UNDP,1Su9&},P1j1. séientific and resource gtudiesuiéré'céﬁtinued in

April, 1982, when the research vessel S.P. LEE, U.S.»Geologiéai Sqrvéyg

* Neville F. Exon, Bureau of Mineral Resources, Canberra,

Australia; Richard Herzer, New Zealand Geological Survey, Lower

Hutt; Mark W. Sandstrom, Australia National University,

Canberra; Andrew J. Stevenson, and Dennis M. Mann, USGS;'Ménlo

Park, California; and Jon Childs, USGS, Reston, Virginia.
1
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examined the southern ?oan platform with mu}t;channei (24) seismic reflection
technology.-’ﬁhe éonﬁiﬁh&tibh 6f the progfam was funded by a tripartite
agreement betﬁéenvthe govermients of Aﬁétralia, New Zealand, anﬁ the-United
States.

Leg 1 (cruise no. 15-82) of the LEE's three SOPAC cruises (1 = Tonga, 2 =
Vanuatu, and 3 = Solomon Islands) departed from Pago Pago, America Samoa, on
March 28. The vessel proceedea to Nuku'alofa, Tonga, and after a brief stop
(March 31-April 2), conducted an 18-day geophysical and geological study over
the southern Tonga platform (21-23.5 deg S). Geomorphically the platform is
the summit plateau or crestal area of the Tonga Ridge, a massive, NE-SW~-
trending and mostly submerged mountain range that lies between the Tonga
Trench to the east and Lau Basin to the west (Fig. 1). Water depth over the
surface of the platform typically range from about 200 to 1000m; the regional
bathymetric slope is westward from the Pacific toward the Lau Basin side of
the platform. Cruise L5-82 terminated at Port Vila, Vanuatu, on April 26,
after a short visit to Suva, Fiji, for reprovisioning (April 20-23).

Information Gathered

Geological and geophysical data were gathered during approximately 23 at~
sea days. 5ingle channel seismic reflection records (using airgun acoustic
sources), 12 and 3.5 khz reflection profiles, and underway gravity and
magnetic data were collected during most of the cruise. Navigation was
controlled by satellite fixes augmented by dead-reckoning positions computed
orboard by entering speed and heading data assisted by sonardoppler and,
rarely, Omega navigation information. The cumulative or line-distance of
geophysical data sets are each approximately 5700 km (3070 n.miles).
'&ultichannel (24 fold)‘reflection ptotiles (using a 1311 1n§ tuned airgun

‘&tray) ﬁe:e gathered along 2421 km (1307 n.miigs)'of trackline located solely

2
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over the southern Tonaa nlhtfatm'and immediately flanking areas. Refraction
velocity proriles using military And commercial sonocbuoys were recorded at 53
stations, nearly all of which were located along the Tonga platform. Forty-
eight of thesg sonobuoys provided good to excellent data.

Bottom sampling was attempted at 13 stations, 9 of these were dredge
hauls, the remaining 4 were gravity cores. All of the dredge hauls, including
one (the last) at a depth of about 8000 m along the inner wall of the Tonga
Trench near Eua Island, were successful. A surface layer of pumice or coarse
carbonate rubble limited the subsurface penetration of the gravity corer to a
few cme A brief sampling visit was made to Ata Island, a late Quaternary or
Holocene volcanic center along the Tofua arc, by small launch. The LEE
remzined underway, collecting geophysical data, during the island sampling.
Tertiary rocks on Eua Island were also sampled for comparisons with the
dredged rocks; and key stratigraphic relations exposed on the island were
examined to aid in the interpretation of the acoustic stratigraphy of the
offshore extension of the platform section.

General Results

Geophysical data attest to a westward-thickening and dipping sedimentary
section -- the platform section == underlying the southern Tonga platform
(Fig. 2). The general structure and certain stratigraphic characteristics of
the platform section, which is defined here as the sequence of acoustically
layered s coherently reflecting deposits underlying the platform, had been
outlined most completely by the single-channel reflection work of the R/V
MACHIAS (CCOP/SOPAC) in 1979 and 1980 (Maung et. al., 1981). The existence
and significance of the section had previously been noted by Katz (1974; 1976)
and Dupont (1978; in press). Monitor records and initial-stage processed

multichannel reflection profilesr(gig, 2) imply that the platform section is
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composed of at least two sequences or packets of eastward thinning sedimentary
deposits (Fig. 2).! The upper packet, the thinner (0-1.5 km) of the two, is
(acousticallf) prominently layered and evidently wedges out eastward over
structurally ascending beds of the lower unit, which is exposed ove. the
eastern or Pacific side of the platform. The lower sequence includes
laterally discontinuous horizons and certain mound-like bodies. An erosional
unconformity (?) appears to separate the two sequences; other unconformities
are indicated by structural divergencies deeper within the lower sequence.
The platform section is only broadly deformed and probably not thicker
than about 3 km. It is characterized by relatively elevated acoustic
velocities that are as high as 2-2.5 km/sec near the sea floor and average
about 3.5-4.0 km/sec near the base of the section (Fig. 2). Preliminary
laboratory studies indicate that the velocities of upper Cenozoic rocks
dredged from the platform's upper section range from l1.7-3.5 km/sec.
Velocities typical of the underlying acoustic "basement"™2, presumably firmly
lithified volcanic rubble and associated igneous rocks, are greater than 4.5-
5.0 km/sec. Eastward across the crest of the ridge the surface of the
basement ascends structurally to shallowly underlie the platform's Pacific

side. Beneath this structﬁral crest, and farther east beneath the descending

1) On Eua Island, the exposed platform section consists of a
basal unit of Eocene limestone unconformably overlain by a mostly
Miocene volcaniclastic sequence and younger reefal masses
(Kroenke and Tongilava 1975).

2) The expression "acoustic basement™ or "basement" refers to the
arc massif or bedrock framework of the Tonga Ridge. Although the
bulk of this framework was formed prior to late Eocene time
(probably by 40 ma), it is still forming along the active Tofua
magmatic front. Thus acoustic identification of basement rock
does not carry an age connotation.



landward slope of the adjacent Tonga Trench, basement rocks acoustically
exhibit little if any 1ntefna1,st;ucture orrlateral reflection coherency
(Fig. 2).

In some areas the eastward thinning sedimentary section passes over the
platform's Pacific structural crest and wedges out against the trenchward
descending surface of the underlying basement. In general, the lower sequence
of the platform section is broadly domed over the crest of the Pacific
basement high (Fig. 2). The platform section is broken by numerous high-angle
faults that strike both generally transverse and parallel to the NE-SW trend
of the platform. Virtually all of the faults are of extensional origin; the
dips of many of them are antithetic to the regional, westward dip of the
platform section. Faults are most prominent over the broad warp associated
with the eastern structural high, and along the western side of the platform
where the section is thickest adjacent to the Tofua magmatic arc (Fig. 2).
Extensional faulting along the western side is dominantly down-to-basin, and
evidently related (at least in part) to the rifting event that formed the Lau
Basin. No evidence that the platform section extends westward beneath this
basin was found.

Regional information and preliminary cruise results imply that the
platform section is mostly of post-middle Eocene age, and that the bulk was
deposited in Miocene and earliest Pliocene time. Dredging along the eastern
edge of the platform failed to recover rocks of the basement sequence, but,
judging from geopotential data (Fig. 3) and the section exposed on Eua Island,
they possibly include volcanic units of early Tertiary age (Kroenke and
bTongilava,‘1975; Maung, et. al., 1981). Near the base of the landward slope
IOf.the adiacent Tonaa Trench, fragments of serpentinite, volcanic breccia, and
volcanic sandstone and siltstonebuerg recovered (Fig. 1, dredge station 9).'i

5
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Dredging results attest that mﬁch of the upper part of the platform
section consists of volcaniclastic siltstone, sandstone, and breccia
1nterbedded with fossiliferous limestone. Initial paleontologic age calls
indicated that much of the platform's upper sequence is of late Miocene
through early Pleistocene age. The relatively high velocity structure of the
stratified platform section implies that consolidated and relatively dense
sedimentary rocks comprises much of its mass.

The platform section is gravimetrically distinct, appearing as a relative
low between ridges of prominent gravity highs that are associated with the
volcanic line of the Tofua front to the west, and the basement high that
underlies the Pacific edge of the platform to the east (Fig. 3). In general,
magnetic anomalies over the platform section are more weakly expressed than
those associated with the Tofua front and the basement highs of the platform's
Pacific edge. The implications of the distribution of magnetic and gravity
anomalies is that a magmatic arc may have formed along the present eastern
(Pacific) edge of the summit platform in early or mid Tertiary time.

Petroleum Geology

A meaningful evaluation of the petroleum potential of the sedimentary
section of the southern Tonga platform must await the results of laboratory
study of rocks dredged from the ridge, and the examination of fully processed
multifold reflection profiles. A number of geologic problems must be solved
or significantly clarified if the ridge's geologic history, a key to assessing
its resource potential, is to be deduced. These problems, which can be

addressed with the new data provided by cruise L5-82, include the following:

General Geology

1) What is the lithology and age of the acoustic basement rock of



the southern Tongaaplattorm -= is the igneous arc basement rock exposed on Eua
Island equivalent to ﬁhe acoustic basement of the southern platform?

2) Where was the mid- and late Tertiary source terrane for the
volcaniclastic aandstShQ ﬁnd breccia that evideitly make up much of the
platform sectién == Lau Ridge, or the preseht Tonga platform or forearc areas?

3) wWhat are the ages of the youngest and oldest beds of the
platform's volcaniclastic section?

4) What are the ages of the volcanic clasts in the platform's
volcaniclastic section == do they support a mid-Tertiary episode of arc
volcanism, or were they eroded from an Eocene or older volcanic landmass?

5) Does the volcaniclastic section unconformably overlie older
platform beds of massive foraminiferal limestone and volcanic conglomerate of
Eocene age {(which is the circumstance on Eua Island)?

6) Do the higher velocity (3.5-4.5 km/sec) beds at the base of the
platform section repreaentlthe Eocene {or younger) limestone sequence and
underlying basal conglomerate, or the intrusive, extrusive and volcaniclastic
rocks of the so=-called arc basement?

7) What is the depositional enviromment of the limestone beds that
are interbedded with the volcaniclastic units == do the carbonate deposits
attest to general subsidence, stability, or uplift of the ridge crest?

8) 1Is there evidence in the dredged rocks, or on Eua Island, for
that matter, for.reefal limestone masses of early and mid-Teritiary age?

9) Wwhat do the eastward-onlapping depositional sequences of the
upper and lower platform sequences eustatically or tectonically imply?

10) ﬁhat is the origin of the canyon-like bathymetric relief cut

}ihgo the lower platform sequence along the Pacific side of the platform?
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General Tectonic

1) What is the origin of the regional westward tilt and westwarad
thickening of the platform section == and what was the tectono-depositional
setting (i.e., forearc, backarc, arc-slope, summit basin) of this sedimentary
masg?

2) Where is the missing downslope or westward-thickening
extension of the volcaniclastic and carbonate section of the Tonga platform =--
has it been rifted away to the west side of the Lau Ridge?

3) When was the platform section rifted along its western side,
and when did the Tofua volcanic arc first form?

4) 1Is the prominent normal faulting of the platform section
coeval with the rifting episode?

5) Did a Miocene volcanic arc form along the southern Tonga
platform -- what was its polarity?

6) Does the downslope and trenchward wedging out of the platform
section imply that the landward slope of the Tonga trench was once a highland
that subsided (e.g., the Pacific margin east of Honshu, dJapan) during mid and
late Cenozoic time?

Hydrocarbon Generation and Entrapment

1) Was the missing western extension of the platform section
thick enough (presume normal heat-flow circumstances) to have generated
petroleum hydrocarbons == prior to rifting, could they have migrated updip
into the section presently beneath the southern Tonga platform?

2) was the platform section sufficiently heated by the igneous
events (e.g., spreading in Lau Basin, emplacement of the Tofua magmatic
bodies) associated with rifting to have generated petroleum accumulations in

the section remaining along the Tonga Ridge?
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3) 1Is the Oligocene section missing, or mostly so, on Eua
Island ~~ is tﬁere a related early Tertiary karst topography etched into the
Eocene foraminiferal limestone that could serve as petroleum reservoir?

4) Do the volcanic;astic and limestone beds of the southern
platform section in fact overlie an early Tertiary karst surface etched into
basal units of Eocene limestone?

5) Are the mound-like bodies detected acoustically_within the
western or thicker parts of the platform sections in fact mid Tertiary reefs
-= could they be volcanic or intrusive masses related to arc volcanism?

6) 1Is there any organic geochemical evidence (provided by
laboratory studies of the the dredged rocks) that the platform section has
generated or been the habitat for petroleum hydrocarbon products?

Future Work Needed

Additional multichannel seismic reflection work may be recommended over
the southern Tonga platform after the completion of a study of those profiles
acquired during cruise L5-R2. Reflection seismology is certainly needed over
the far southern region of the Tonga platform (south of 23.5 to about 27 deg
S), which remains virtually unstudied. 1Interestingly, to judge from the width
of the Lau Basin and Harve Trough, the rifting event that affected the far
southern platform may have been less severe (rapid) and possibly occurred
later than to the north; these circumstances can be viewed as increasing the
petroleum potential of the ridge's far southern platform section.

In the eouthern Tonga platform, even at this early stage of study, it is
clear that sampling of additional submerged outcrops is critically needed.
wiéh guidance provided chiefly by newly collected shipboard reflect:ion

;xeco:ds, the ;r;al,ﬁampling program carried out during the LEE's 1982 cruise

‘éréve 8o valn@ﬁie‘that a subsequent dredging program should be designed to
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more adequately gampiqfthglg;atform's enﬁire sedimentary sequence. In the
absence of ;n'éfféégi§§4bgmpi£ng'pfogram, questions regarding the ridge‘s
geologic evolution canﬁot'bé resolved or even factually approached. The
sampling program, although necessarily centering along the crestal area of the
ridge, mst 1nvoive the flanks of the ridge, which may contain a record of
substantial mid and late Cenozoic subsidence. Resolution of the ridge's

history of vertical tectonism i8 crucial to assessing its resource potential.

10
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FIGURE CAPTIONS

Figure 1. Bathymetric chart (in meters, based on velocity-corrected
aoundiﬁés{iqf.tﬁéfaaﬁtﬁéfn TbﬁQa pl@tfb;m,SHOQihg tracklines of single
and multiéhannel»seismic reflectibn profilés,'locations of dredge
stations, and the locations of the profile segments shown on Figure 2.
Gravity and magnetic data were gathered along virtually all tracklines.
Navigationvwas controlled by satellite fixes; dead-reckoning positions
vere computed by a mix of ship speed and heading information assisted by
sonardroppler and, rarely, Omega navigation data.

Figure 2. Three segments, A, B, and C, of multichannel reflection line 8
(Fig. 1l). Basement is presumably a complex of volcanic and
volcaniclastic rocks of pre-late Eocene age. The overlying sedimentary
section of the platform section includes at least two depositional
sequences, a lower one chiefly of pre-~late Miocene age, and an
unconformably overlying upper sequence of late Miocene and Pleistocene
age. Volcaniclastic and limestone beds occur in both sequences of the
platform section. The velocity structure and thickness notation included

on segment B is based on sonobuoy refraction data.

Figure 3. Preliminary, computer contoured free-air gravity map of the
southern Tonga platform. The pattern of relative gravity highs along the
western or Lau Basin side of the platform is associated with the Tofua
volcanic arc of late Cenozoic age; the similar pattern of positive
anomalieé along the opposite or Pacific side of the platform falls along

the axis of a structural high of basement rocks of probable pre-late

Eocene age.

12
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Suggested Press Release Draft
Preliminary Results of a Recently Completed Marine Geophysical
Cruise in the Waters of Vanuatu Show Possible Exploration

' Sites for Offshore Petroleum Resources

A recent;nsrineigeophﬁsicel survey in the region of the Central Basin of
Vanuetu (formerIY~the‘New Hebrides)"delinested several sedimentary basins that
may contain gas and oil. This study is part of the CCOP/SOPAC*-coordinated
hydrocarbon appraisal of the offshore areas of Tonga, Vanuatu, and the Solomon
Izlands. The survey by the U.S. Geological Survey's research vessel S. P.
LEZE, is funded by an Australian, New Zealand, and United States tripar:ite
treaty designed to aid southwest Pacific island nations in evaluating their
resource potential,‘especially the potential for hydrocarbons.

Although most basins had been identified previously, no detailed
investigations had been made using state-of-the-art geophysicel survey
methods. The S. P. LEE has a full complement of geophysicai equipment needed
for a comprehensive resources assessment program = in particular, a system for
collecting deep-penetration, 24-channel seimsic-reflection data. Nearly 2500
km of multichannel data were collected along tracklines spaced about 5 to 10
km apart. Also gravity, magnetic, single-channel seismic reflection and
sonobuoy data were coliecﬁed. Furrner processing and interpretation of these
new data will considerably inorease the understanding of the geology,

tecctonics and resource potentiai>ofuthis region.

'COmmittee for the COQrdination of Joint Prospecting for Mineral Resources in

South Pacifio Offshore Areas - a, United Nations sponsored organization.
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Preliminary onboard daia-reduction and interpretation resulted in: (a)
the delineation of four small sedimentary basins on the insular shelf east‘of
Malekula and Espiritﬁ Santo; (b) estimates of minimum thickness of sedimen-
tary rocks in the deep inter-arc Central Basin; and (c) the discovery of the
northward extension of a trench-like feature.

The four shelf or shelf-edge sedimentary basins mapped in this investi-
gatibn all lie in water depths of less than 1000 meters and have sediment
thicknesses greater than 2 kilometers. In all basins, significant struc-
tures, sucﬁ as faults and folds, capable of trapping oil or gas are present.
Sedimentary rocks in these basins appear to be locally connected with the
deeper inter-arc basins (e.g., the Central Basin) that contain more than 4
kilometers of sedimentary rocks. The connections form potential pathways
for petroleum migration from the thick sections of rock under deep water
that may contain source beds for petroleum. If accumulation of organic-rich
sediment has occurred in the Central Basin region then a source for hydro-
carbons would exist. In addition, in the Big Bay-Jordan River area, the
shelf basin contains more than 2 km of sedimentary rocks and is the seaward
extension of an onshore basin mapped on Espiritu Santo.

Much faulting has taken place in the region. Two primary sets of fault
lineaments or fracture zonés appear to exist. One major fault lineament is
oriented E-W along rifts thrdugh the active volcano of Ambrym, and the zone
extends wéStﬁafd ffom Ambrym and possibly across Malekula Qhere it may offset
the ndrgﬁé;ﬁythifdyéf thevisland. Another major lineament extends westward
from the.fece@tly’active volcano of Mere Lava along the southern flanks of
Gaua, whér¢ éktrusions appear to rise-above the seafloor, and the lineament

 cont1nﬁgsi§crosé the nprthe:h shelfiof;Espir;tu Santo to the trench. A third
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lineament includethhe active rifﬁsnon'lmbae (Aoba). From Ambae it may extend
eastward across the aouthern third of Maeuo and westward betueen Espiritu

santo and Malekula.

Much additional work needs to be done to determine the probability of the

source, migration, and pooling of hydrocarbons in these basins., Evaluation of

data collected in the survey of Vanuatu will continue for the next 18 months,
at which time the most promising areas identified as potential resource
targets will be chosen for further study. Both island and sea floor geologic

sampling must be done before a comprehensive evaluation is completed.
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Introduction

A recent mﬁrine gébphyaical survey in the region of the Central Basin of
Vanuatu has led to the delineation of séveral sedimentary basins. They, in
part, document the geologic history of the island arc and they may also
contain potential petroleum exploration targets. The geophysical survey was
part of the CCOP/SOPAC* coordinated hydrocarbon appraisal program of the
offshore areas of Tonga, Vanuatu, and the Solomon Islands. This investigation
by the U.S. Geological Survey's Research Vessel S. P. LEE in southwest Pacific
waters is funded by an Australia, New Zealand and United States (ANZUS)
tripartite treaty designed to aid South Pacific island nations in a general
evaluation of their resources, specifically hydrocarbons, potential.

Although most basins had been identified previously, no detailed
geophysical investigation of these basins had been made. The S. P. LEE
operates a full complement of geophysical equipment needed for a comprehensive
regsource assessment program - the main component of this equipment is a deep
penetration, 24-channel seismic-reflection system. In addition, 12 and 3.5
kHz, Uniboom, intermediate=-penetration-single-channel seimsic reflection,
wide-angle reflection and refraction sonocbuoy, magnetic and gravity data were
collected during both maltichannel and routine underway operations. Nearly
2500 km of multichannel data were collected along tracklines generally spaced
5 tc 10 km apart; locally spacing approached 1 km (Fig. 1). An additional 700

km of other geophysical data were also collected.

;fCommittee for the Coordination of Joint Prospecting for Mineral Resources in

f$§ﬁth Pacific Offshore Areas -~ a United Nations sponsored organization.



Preliminary onboard sihgle-channel seismic~reflection and sonocbuoy
refraction dhﬁa reduction and interpretation resulted in: (a) the delineation
of four small shelf sedimentary basins east of Malekula and Espiritu Santo;
(b) estimation of minimum sedimentary thickness and acoustic stratigraphy of
the major intra-arc Central Basin; and (c) the discovery of a northward
extension of the a trench like features. Teﬁtative interpretations indicate
that regionally the New Hebrides island arc is complexly deformed and exhibits
a structural pattern of primary and conjugate faults and folds. These
structures may be related to the complex tectonic history of the arc that
involves perpendicular or normal subduction, oblique subduction and arc
reversal initiated in middle to late Miocene times.

Shelf Basins

Four shelf or shelf-edge sedimentary basins are located on the eastern
side of the islands of Malekula and Espiritu Santo (Fig. 2). The most
southerly basin is located directly offshore from northeastern Malekula Island
beneath a relatively flat sea floor in water depths of 200 to 1200 m, and is
nearly 55 km long and 20 km wide. The basin trends southeast, parallel to the
island's coastline, and may also extend onshore to include middle Miocene
rocks exposed near the coast. The basin is bounded on the east by a faulted
ridge made up at least in part of older (Tertiary?) sedimentary rock. The
basin fill appears to consist of sediment derived and transported from the
area presently oébupied by Malekula; these sediments are ponded in the
structural trough sﬁoreﬁard of the faulted ridge (Fig. 3). Two major acoustic
stratigraphic units, separated by an angﬁlar unconformity, have been
identified on the seismic profiles. The lower unit is well layered whereas

the upper one is poorly layered to non-layered. Acoustic basement was not



identified on the single channel reflection profiles.» Houever at least 2. 8 km
of sediment or sedimentary rock can be seen filling this basin.

The second sedimentary basin lies immediately offshore from central and
southern Espiritu Santo in water depths generally less than 1000 m (Fig. 2).
The basin trends almost due south, is 110 km long and over 20 km wide. Like
the basin near Malekula, this basin is also bounded on its seaward side by a
faulted ridge that is couposed of sedimentary rocks older than the sedimentary
£111 (Fig. 4). " The ridge appears to have trapped sediment that was
transported eastward from the area: now occupied by Espiritu Santo. Oyer 2 km
of sediment has accumulated in the basin, and the fill may be divided into-at

least two major acoustic stratigraphic units. The upper unit is well layered*

to intermittently layered and unconformably overlies the lower poorly layered ‘

to acoustically transparent unit. On the eastern side of the'faulted‘ridge a
considerable thickness (up to 0.5 km)vof sediment or sedimentary rocks dip
eastward and extend beneath the northern Central sasin. The sedimentary fill
of the basin is either juxtaposed against the faulted ridge to form a buttress
unconformity or is folded into the ridge. | ‘

The third basin lies offshore to the north-east of Espiritu Santo and
appears to be the northward extension of the*Cape Queiros Peninsula (Fig.
2). This basin trends southeast, is 90 km long and less than 25 km wide, and

lies beneath a flat sea floor at water depths less than 1000 m. It is

separated from the basin of Big Bayfand“from the shelf basin to the south by a

faulted ridge of uplifted sedimentary rocks, and from the deeper, northern

Central Basin by a series of normal faults. The basin has a complex structure

in that it is severely faulted»and has been elevated along southeast trending

faults to form a horst, uhich*is identified with.the offghore extension of the
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rocks that fo?ﬁifhe cqpé'QQQ;;g§~Peninsd1a. Over 2.5 km of sediments are
known to forﬁ;ausériesvof Qiﬁéfnhting very well layered to acoustically
transparent uni¥e (Fig.nS). Several unédnformities have been identified and
appear to represent ieworking and deposition of sediments during the elevation
and faulting of the region.

The fourth basin lies in Big Bay and is a physiographic and structural
sedimentary basin presently being eroded by an active submarine canyon
wwestems The basin has a generﬁl northerly trend, is 120 km long, 29 km wide,
and lies beneath water depths of less than 1000 m (Fig. 2). It appears to be
a general northward (seaward) extension of the basin mapped in Jordan River-
Big Bay region of central Espiritu Santo. The sediment £ill is more than 2.5
km thick. Stratigraphy and structure are complicated by the juxtaposition of
many different stratigraphic units along numerous faults (Fig. 5). As many as
four acoustic stratigraphic units have been identified and all are separated
by angular unconformities. The lowest unit appears to consist of older
(Tertiary?) sedimentary rocks that in most places are overlain by an
inconsistently to irregularly layered unit. The latter unit, in turn, is
overlain by a well layered unit. Locally, however, apparent inversion of the
upper two units occurs. The fourth unit does not appear everyvhere and is
primarly a submarine slump deposit. A possible southern extension of the Big
Bay basin exist in the offshore rggion between Malekula and Espiritu Santo.

Deeper Inter—-arc Basins

Adjoining these shelf and marginal basins to the east is the deep water,
intra-arc Central Basin of Vanuatu (Fig. 2). It is a physiographic and
structural sedimentary basin Sepa:ated into a northern and southern portion by

the now dormant volcanq‘qfvhmbae (Abba);'vxatz (this vol.) has separated these

sy
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two basins qh;ﬁheig'différinngtructure and evolution and has named them north
and southvndbﬁ‘ﬁdgiﬁs; ~§i£ﬁoﬁgh sediment and sedimentary rock thickness in
both basiﬁs i;*#sbutiﬁheﬁééme (4.5 km thick in the north Aocba Basin and 4.2 km
thick in the south hdbalnasin), the acoustical stratigraphies and water depths
are different.‘

In the norfhern basin the water depth is over 3000 m and the seafloor is
flat: Severalvseparate #coustic stratigraphic units have been identified in
this basin and all are separated by angular unconformities or disconformities
(Fig. 4). Acoustic basement in the deeper parts of the basin cannot be
detected in the single~channel seismic-reflection profiles. Thus, other
stratigraphic units may exist and may be identified in the multichannel
data.. The eastern margins of the Central Basin appear to be volcanic and
sedimentary rocks that underlie, or are faulted against, the basinal
sediments. Along the western margin of the Central Basin the well layered
sedimentary sequence laps onto, or is juxtaposed against, the faulted
sedimentary ridge of the central Espiritu Santo shelf basin (Fig. 4). A thin
layer of irreqularly bedded (probably detrital) sediments locally overlie the
well layered unit. Overlying and buttressed against these three units are the
more recently deposited basinal units. The oldest is a thick, discontinuously
layered unit., This is overlain by a very well layered unit that is in turn
overlain by a thin, similarly well layered unit of probable Holocene age.

The floor of the south Acba Basin of Katz (this vol.) i: shallower and
more irregulq: than the northern basin. The water depth is nearly 2400 m
compared to 3000 m in the north Aoba basin of Katz (this vol.). This
difference could be the result of active £filling of the basin from ash and

volcaniclastic pédiment.derived from the active volcano of Ambrym along with



debris eroded from the ex?pééd arc. Acoustic stratigraphy is considerably
more complex 1ﬁ’tf SOﬁfhéQn basin than in the northern basin. Two poorly
defined basinﬁl units have beén identified and consist of a lower folded, well
layered unit unconfbrmably overlain by a discontinuously layered unit (Fig.
3). Sonobuoy refraction data in the southern basin give low seismic velocity
of 1.65 km/sec for the upper unit of about 1 km thickness suggesting that the
upper layer may be primarily non-consolidated, porous ash. O.der sedimentary
rocks and volcanics border, underlie and are faulted against the sedimentary
£fil1ll of both basins.

Structure

Preliminary results show new locations for trench-~like features in the
vicinity of the New Hebrides Trench. Several tracklines cross the trench
offshore from northern Malekula and southern Espiritu Santo, and seismic-
reflection and bathymetric data show that a trench-like feature extends
northward to at least the central part of Espiritu Santo. Our data along
other tracklines that cross the trench just north of Espiritu Santo show that
the trench extends southward to at least the northern part of the Cumberland
Peninsula.

Much faulting has taken place in the central basin region and conjugate
fault patterns have been tentatively outlined. Two primary sets of fault
lineament or fracture zones appear to exist (Fig. 2). A general westerly
trend has been identified for fracture zones at the southern and northern ends
of the Central Basin. The southern lineament incorporates along the rift of
the active volcano of Ambrym and extends westward from Ambrym and possibly
across Malekula wheré it may offset the northern third of the island. The

northern lineament extends westward from the recently extinct volcano of Mere
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Lava along the southern.flanks of-Gaua, uhere sea floor extrusions appear to
exist, across the northern shelf of Espiritu Santo to the trench.

The other trend dominant in the region is oriented generally southwest
and is primarily exemplified hy a major fracture zone that separates the north
Aoba basin of Katz (this vol.) from the south Aoba basin of Katz (this |
vol.). This zone includes the active rift of Acba. From Aoba the zone
appears to extend eastward across the southern third-of~Maewo, and westward
between Espiritu Santo and Malekula. The zone‘is apparently continuous across
the western slope of the western belt and- intersects the Ambrym fracture‘zone
at the trench. |

Resources Potential -

A comprehensive evaluation of the resource potential for the Central
Basin region of Vanuatu cannot be-made at this time.ﬂ Only after completion.of
the processing and interpretation of the multichannel seismic-reflection and
other geophysical data can an attempt be made to intelligently evaluate‘the
resource potential. In addition, onshore source rock analyses must be made to

complete a resource assessment.

However, preliminary results of the onboard interpretation of the single-.

channel seismic-reflection data can be used to suggest the most_promising
sites for hYdrocarbon accumulations, and speculation of oil‘and‘gas potehtial

is based here on these results.

The four insular basins identified in the survey are considered promising:

sites for further potential hydrocarbon investigation. They.are structurally
similar to the emall hydrocarbon producing basins found .along the western
ecoast of the contiguous United States. Traps resulting from faulting and

ifolding may exist and the uater depths overlying all of these basins are.
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shallow enough for drilling at the present day technology. Stratigraphic and
structural connections forming migration paths may exist between the shallow
shelf basins and the deep water intra-arc basin vhere open-marine conditions

of the past ﬁtay have resulted in deposition and bur;i.al of organic-rich

sediment and subsequent generation of hydrocarbons.
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SUGGESTED PRESS RELEASE - ‘DRAFT

The U;S;‘ééﬁlééiééI:SurVey ship, the S. P, LEE, recgntiy completed a
geophysicélié#?@é# injfhé Solomon Islands as part of a'p¥o§ram sponsored by
the Unitédiéﬁétéé;?hﬁétralia, New Zealand, and the United Nations Comni ttee
for the Coéfd#gatioh of Joint frospédtinq for Mineral Resources in the South
Pacific (CCO?/SOPA&), to‘assess the‘hydfocafbon potential in several regions
of the SoufhwesfiPécificf The S. P. LEE carri;s sophisticated electronic and
geophyéicéivéurvey équipment. The survey, mainly concentrated in waters of )
the "Slot"‘and "IndispenSible Strait", obtained a total of 3450 km of multi-
channel seismic reflection profiles, 40 sonobuoy refraction profiles, 10
dredge hauls of ocean floor rocks, two gravity cores, and high resolution
seismic profiles of the near surface sedimentary structure under the sea
bottom. In addition, echo soundings, gravity, and magnetic data were
collected.

Preliminary results indicate that sediments up to 6 km thick rest
between the volcanic basement exposed on islands on each side of the "Slot'.
Although much of the sediment is likely to be derived from volcanics, lime-
stone and carbonate rocks also may be present. Reefs may also exist in the
sedimentary column and these reefs often provide targets for petroleum
exploration. The "Slot" is an area familiar to many World War II servicemen
where major battles were fought between Japanese and American warships during

the Guadalcanal campaign.
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Appendix D

Cruise Narrative

CCOP/SOPAC Leg 3

Solomon Islands o
Jack Vedder, Don Tiffin, and Loren Kroenke

Introduction

A geophysical and sampling cruise in the central and western Solomon
Islands was done aboard the R/V S.P. LEE during the period 19 May and
11 June, 1982, This cruise was the third of thee legs undertaken jointly by
CCOP/SOPAC, Australia, New Zealand, and the United States as part of a pro-
gram to evaluate the hydrocarbon potential of the Central Solomons Trough
(The "Slot"). Scientists on board included representatives from CCOP/SOPAC
Technical Secretariat, Solomon Islands, Australia, New Zealand, and the
United States. A special survey was made in Rabaul harbor, Papua-New Guinea,
at the conclusion of the operation.

Between 19 May and 6 June, 1982, 52 multichannel seismic lines totaling
approximately 2000 nautical miles (3700 km), 40 sonobuoy refraction lines,
high resolution reflection profiles, and gravity and magnetics measurements
were completed. Nine dredge hauls were made, and two gravity cores were
taken. On June 11, a short survey using high resolution equipment and one
sonobuoy was made in the Rabaul harbor area of Papua-New Guinea at the
request of the Director of the Rabaul Volcanological Observatory.

The multichannel seismic reflection system used on the S.P. LEE consist-
ed of a tuned array of 5 Bolt airquns with a combined capacity of 21.7 liters
(1,326 cu.in.), a 2,400m, 24-group SEI gtreamer, and GUS 4300 digital record-
ing instruments. Navigation was by means of Magnavox MX702A dual channel
satellite navigation system supplemented by Radar ranges and visual bearings,
High resolution reflection profiling data, using a 12003 EG&G Uniboom system,
and 12 and 3.5kHz bathymetric data, both using Raytheon CESP III systems,
were acquired concurrently. Six Raytheon Line Scan Recorders, two of which
were used as single-channel air gun monitors, continuously recorded these
data. Gravity and magnetic data also were obtained simultaneously, using a
LaCoste-Romberg gravimeter and a Geometrics proton-precession magnet.ometer,
respectively.

Chain bag dredges were used for bedrock sampling, and a 3-m gravity
corer was used for sampling Holocene sediment beneath New Georgia Sound.

Summary of Multichannel Survey

Four multichannel lines (1, 14, 15 and the beginning of 16) traversed
Iron Bottom Sound. The Sound approximately outlines a sedimentary basin,
Iron Bottom Basin (new name), which is bounded by Savo Island to the north-
west, Guadalcanal to the south and the Florida Island platform to the north-
east. This subsidiary basin connects with the Central Solomons Trough by
way of a narrow depression north of Savo Island.



Ten lines (2-8, 32, 33 and 37) traversed Indispensable Strait. The
strait nearly coincides with Indispensable Basin (new name), which extends
from the Florida Island platform northeast to the Island of Malaita and
includes the deeply buried, tightly folded southwestern flank of the Malaita
anticlinorium. The northwestern end of the basin abuts Santa Isabel; the
southeastern end is not as well defined and possibly terminates south of
Small Malaita (north of San Cristobal, west of Uki Island).

North of Indispensable Basin, six lines (33-37) extended northward
across the Malaita anticlinorium and onto the south flank of the Roncador
homocline (the outer slope of the North Solomon Trench). South of
Indispensable Basin, four lines (2, 9, 32 and 37) crossed the Florida Islands
platform: 1line 2 through the Sealark Channel south of Nughu Island; lines
9, 32 and 37 northwest of Vatilau in the Florida Group. Five lines (11-13,
26, and 27) extended across the frontal arc horst, southwestward over the
inner trench wall, and onto the floor of Woodlark Basin. Lines 26 and 27
traversed Pocklington Ridge and Trough, grazing the flank of the Louisiade
Risge.

Twenty~-three lines (part of 11, part of 13, most of 16, 17-25, parts of
26 and 27, 29-31, part of 32, 38, and 40-42) were located in the southeastern
end of New Georgia Sound between Santa Isabel and the frontal arc horst,
which culminates in the New Georgia and Russell Islands. The deep subsidiary
basin in this part of the Central Solomons Trough is here called the Russell
Basin. This basin extends from Savo Island northwest to the small midbasin
horst between Choiseul and the New Georgia Group north of Kolombangara
Island. Structural deformation including faults and low-amplitude folds is
evident on lines in the northeastern part of Russell Basin. Some of these
structures disrupt the seafloor. Nine lines (44-52) traversed the north-
western end of New Georgia Sound, in the Shortland Basin (new name), which
extends from the mid-basin horst to the Shortland Islands.

Summary of Sonobuoy Refraction Data

Seismic refraction arrivals, routinely recorded to a range of 37-45 km,
provided maximuin layer depth estimates of 10-12 km beneath the island arc and
adjacent ocean basins. Within the Central Solomons Trough, the crustal
depression contains 1-5 km of sedimentary section. Velocities of the crustal
rocks beneath the sedimentary section range from 4.8-7.5 km/sec. The
acoustic basement, in part metamorphosed, has velocities of 4.8-5.8 km/sec; a
deeper layer, which has a velccity of 6.4-7.5 km/sec, is 3-5 km below the
acoustic basement. These higher velocity rocks may include deeper crustal
igneous rocks similar to those exposed on some of the islands.

Summary of Sampling

Station 1 (gravity core) was taken in a water depth of 1809m in the
central part of New Georgia Sound northwest of Russell Islands and recovered
192cm of laminated mud. Station 2 (dredge) on the southwestern edge of the
Russell Basin, west of Mborukua Island between the Russells and the New
Georgia Group in 1109m of water recovered recemented reef detritus together
with minor amounts of consolidated tuffaceous sediment. Station 3 (dredge)
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southwest of the Russell Islands, at the base of a 300cm fault scarp fronting
a tilted block of stratified sediment in water depths between 1250 and 984m;
recovered ashy siltstone. Station 4a (dredge) in water depths between 750
and 400m at the southern edge of the Russell Islands platform on a prominent
submarine scarp recovered reef limestone detritus. Station 5 (dredge) north-
east of the Russell Islands in water depths between 1100 and 900m along the
stratified base of the Island platform recovered a trace of volcaniclastic
(?) mud on the dredge frame. Station 6 (dredge) on the north insular slope
of the Russell Islands in 600 to 300m of water recovered recrystallized,
Mn-coated reef limestone. Station 7 (dredge) on the southwest insular slope
of Santa Isabel Island in 900 to 300m of water recovered coralline debris.
Station 8 (gravity core) on the lower insular slope south of San Jorge Island
in 1279m of water recovered 262cm of bioturbated, foram~rich mud. Station 9
(dredge) on a low submarine ridge north of New Georgia recovered Mn-coated,
foram-rich, fine-grained silty volcaniclastic sandstone. Station 10 (dredge)
in water depths between 825 and 685m along the base of a submarine ridge,
which apparently overthrusts the crest of the frontal arc horst west of

Vella Lavella recovered foram-rich, volcaniclastic sandstone together with
sandy calcilutite and lapilli tuff. Station 11 (dredge) in water depths
between 700 and 600m along the stratigraphically higher upper slope of the
same ridge dredged at station 10 recovered Mn-coated fine-grained calcarenite
together with foram-rich, sandy, volcaniclastic mudstone.

Calcareous nannofossils from selected samples from each of the dredge
stations indicate Quaternary ages, largely in the range 0.2 to 1.6 ma.

Rabaul Harbor Survey

Reconnaissance bathymetric data were acquired, and the Rabaul seismic
network was tested using the airgun system. In addition, a sonobuoy refrac-
tion profile was recorded. The purpose of this work was three fold: 1) to
determine if local uplift is taking place, 2) to test the response of the
Rabaul seismic network to artificial sources and the accuracy of its location
plots, and 3) to obtain refraction velocities in the area north of Gazelle
Peninsula. None of these data have been reduced and interpreted to date.

Recommendations

In order to complete a thorough evaluation of the hydrocarbon potential
of seafloor areas of the Solomon Islands, at least 400 n.mi. of additional
multichannel tracklines are needed, particularly in the Indispensable Strait
- San Cristobal area and in the western part of the Shortland basin. At
present, subsea samples of bedrock are inadequate for stratigraphic analysis.
Targets for dart cores and dredge hauls, which have been identified on the
seismic profiles, would require at least six days to sample. Emphasis should
be placed on sampling if ship time becomes available.

The Rabaul harbor survey is incomplete. A detailed operation is needed
to furnish accurate positioning and bathymetry. Assistance by the government
of Papua-New Guinea would be required to. support shore-based navigation,
vertical (tidal) control, and small boat operations.
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Appendix E
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PAPUA NEW GUINEA SURVEY IN RABAUL HARBOUR
S peniaa 'Dnmv-O- NO. Of PE/PN04 i

by

D. L. Tiffin (CCOP/SOPAC) and J. G. Vedder (,U.s.‘ Geolqg‘icakl.;_s;urvey)

| | INTRODUCTION

This yogk}jwas'nun§ertéken, as part  of the CCOP/SOEAC. Work Programme
CCSP/PN.4 (onshotg and nearshofe éurveys related to harbour development and
coastal manaéémént).

The city ‘of Rabaul, Papua New Guinea, is situated in a huge ancient
caldera on the north coast of New pr#tain. The caldera is open to the sea on
one s;dq, fofming an ekcellent‘sﬁéltereé hérbour.‘ vSevexal smaller active
;é;é;hoes are- now situated around the rim of the ancient caldera, and erup-
€i§n;;£romvthese have bgen gecorded in historical time. During one eruption
;gv}937; SQO 1ivéslwére losts The city of Rabaul now has a population of
é}dsé\£q#?5@0§0 pgépié, fivetiyes the population of 1937. A new eruption of
ﬁh& Af théisurtbuﬁding}volcaﬁées could prove to be a major disaster for Rﬁbaul
and itsvée?pie; ‘?ﬁgjﬁébéﬁl Volcanological obseryéﬁoty (RVO) overlooks the
harbour §f ﬁdﬁaﬁi’&ﬁd,mbniéors:seismiciﬁy and related Volcanological evepts

around Rabaul and elsewhere to determine if volcanic activity is reaching the
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point where action is needed to protect the lives and property of the

yy
citiﬁtns.

0ver‘tﬁg?f§§t feﬁ years the frequency of seismic events noted on the
Rabaul seismi§ ;étworkkh$s increased several fold. At the same time, an area
of gentle upiiét has been noted and measured by optical leveling, tilt-meters,
and gravity éurveys. The uplift is almost 1 meter on the southeast end of
Matupet Island, but the centre of the steadily rising area has been identified
to be southwest of Matupet 1Island under Blanche Bay. The maximum local
seismic activity is in the same area.

‘The Director of the Rabaul Volcanological Institute requested, through
.!:his ‘gévérnment; that, if possible, CCOP/SOPAC, using the U.S. Geological

'“;Survey's research vessel the S, P. LEE, conduct bathymetric and other surveys

*yduring an extended four-day port stop in Rabaul.

CRUISE OBJECTIVES
Originally, a detailed bathymetric survey was requested which was
anticipated to outline any submarine uplift in the area southwest of Matupet

Islanc. However, the S.P. LEE was not properly equipped to perform this type
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of detailed york'andi;g’tqo_lafge a vessel (1300 tons) to maneuver in the
tight quarters»ptobéégdL?f:to géninto shallow water. The survey was therefore
scaled down té?é,c;iiéét;On of reconnaissance bathymetric datavalong with a
thorough festingv of the Rabaul sgeismic network using the airgun seismic
sources of the/surﬁey.ship. In addition, a sonobuoy refraction profile was
desirable to obtain refraction velocities in the upper crust of the marine
area)s.

The three basic objectives were therefore (1) to obtain bathymetric and
geological data to assist in determining the marine geological structure, and
to determine, if possible, where uplift is taking place under the bay; (2) to
"test the response of the Rabaul seismic network to artificially derived
:éeismic waves from various locations in tﬁe harbour and to check the accuracy
:9f the ;ocations provided by the network; and (3) to obtain seismic refraction

velocities in the area north of Gazelle Peninsula.

EQUIPMENT AND FACILITIES
The geolpgiqﬁlwresearch vessel S.P. LEE is an American flag survey ship

208 ft in oVégali‘lehgfh”and 1300 registered tons with a crew of 22 and a
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scientific comn‘leﬁtenyt of 18+ l‘l‘h‘e'. main capability of the ship is in multi-
channel seismi‘c-r'e,fvle”étjion’ surve&/g, for which it is eg_uipg;d with a 48-
channel, 2.4-km‘i-“'],>ong seism'j'.c‘; hydrophone étreametfand a tunable air gum array
composed of fii‘/e‘ large air guns totalling 1300 in3 capacity. The ship is
capable of perférming bottom-sampling operations, such as coring and dredging,
‘a.n'd bottom photography.

i‘he ship is also equipped with a 13 kHz echo sounder, a 3.5 kHz high-
’resolution subbottom profiler, and a powerful Uniboom subbottom profiling
“""a:ray capable of considerable subbottom penetration. A single-channel air gun
seismic system can also be deployed, and sonobuoys are routinely used for
collection of velocity data. Navigational facilities inciude two relative
;"‘_‘x‘notion radars, Omega, Satellite Navigation receivers, Loran, Doppler speed
,v_"ilogs, and Gyro~-compass heading inforamtion; all input to an online computer
navigational system which updates the trackline continuously and displays
navigation information on monitors throughout the ship.

For the lviébaul Harbour survey, for a number of reasons only selected
equipment w}aiys";’o;»':»ératgd. Bathymétric information was a requirement so the 12

kHz echo sounding system was used. In addition, the Uniboom system was
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deployed to obtain subbottom information. The sonobuoy recording system was
used and one .air qun of the largest capacity was téwed. » Because:of.the
shallow water, dangers to navigation and the small area as wellyﬁé,thé lafge
number of turhg'fééﬁired; the usual navigation Procedures were not émpIOyed
and all navigational functions were placed on the bridge. A navigational
officer manned each radar while a third officerkplotted positions on the chart
at 5 minute intervals. The captain conned the ship from the bridge. The
tight quarters for a ship of this size precluded towing equipment over the
side which would hamper her manueverability or prevent her from going astern
if need be. The only over-the-side equipment was therefore limited to the one
air qun off the stern and two short hydrophone arrays for the Uniboom towed
off the starboard side well forward of the propellors.

A smoked cylinder recorder and a SSB radio were brought from RVO to
record seismic shot-times and to communicate directly from the ship to

observatory staff manning the seismic monitor network at RVO.
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- METHOD

COrreéponQence‘to ihitiqtefthlé-sﬁiﬁﬁxuhddwtakén~plaée between RVO .and
CCOP/SOPAC after‘tﬁé‘s. P. LEE had begun its South Pacific shrveyiprOgraﬁ.
There was, ghé;gfdré, no oppo?tunity to include this W9rk in- the ship's
schedulgvnbr'waéithere time to plan'a more thorough survey with equipment
’otﬁer‘thaﬁ what was already onboard. Since Dr.'Gary,Greene, USGS cruise
’ébiordinator, was already scheduled to visit Rabaul a few weeks before the
arriva1>§f the S. P. LEE, he was requested to discuss the proposed survey with
RVO in view of the capabilities and drawbacks of the S. P. LEE for this type
of work. During his visit, reconnaissance tracklines were proposed in Blanche
Bay and Great (or Matupe) Harbour adjacent to Matupit Island to fulfill, in
part, the objectives of the original request. Co-crdinates for these proposed
lines were radioed”to ghe,ship‘in the Solomon Islands, where they were plotted
on U.s, navigaéiéhai chart 82192 "Blanche Bay and Approaches." Arrangements
for the aurfey;gggéigléo;qompleted by radio, and a rendezvous with a PNG
harbour crafﬁlﬁ;é;ééhgégiéd fér 0600 hours June 11 to transfer personnel and
equipment frém nﬁo to the S. P. LEE.

At thefdppdintedfhdﬁtﬁqh June 11, four scientific personnel, three from

/
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RVO and one fféﬁ‘théngéisgiéél sdfvéy pf PNG, Port Moresby,vjoined the S. P.
LEE off capé;caz;ii€; ;£t§£€whiChbfhé survey eqnipméntv(oné air gun and
Uniboom hyd%ophbﬁéfst?égmerés we;é‘dgpioyéd over the side and the survey was
started. A@»the\ésdqf the survey, a "bar check" was made on the depth using

a measured wire lowered to the bottom in about 16 fathoms of water.

PRELIMINARY RESULTS

The tracklines covered, and five-minute position fixes by simultaneous
radar readings, are shown in figures 1 and 2. The location of the sonobuoy
refraction profile is indicated on Figure 2. Table 1 is a listing of the
five-minute positions as taken from the chart (82192).

With respect to survey objective 1, gnod quality bathymetric and high-
resolution seismic data was obtained over the whole survey. The high-
resolution data was photographed by polaroid land camera and the photographs
were left,ﬁitthvo; »The seismic results show large areas of thick sediments
underlying{pgxﬁéfgf fhg;yrea,kgart;cﬁlgrly under Great Harbour and southern
K?ta#%&jnﬁyt ~TR§ éé;}an€§(under’xaravia Bay extend unto the s&ﬁthern‘sﬁqte-

,{ 1inéfwhq?g1£ﬁé&,dfe:dvét1§in'by.pdsg}p}éLPYrdclése or ash deposits which have
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little °r.n°‘§ttaﬁif4°5519ﬁff Several factors mitigate againsty determining an
uplift area'f;;Q gﬁgfgq§§;;6u£§ings; These factors were outlined to RVO in a
letter priortothe '}surv’e'y' (un/sopnc/mﬁcﬂ-‘szc-us, 8 April, 1982) which
pointed oqt §ha£ éqﬁpariﬁg two surveys to determine small changes in water
depth necessi£a£e§ great care in ensuring accuracy in navigation and depth
corrections in both surveys. Since much of the bottom over the area covered
by theis survey is irregular, a small error (+ 20 m) in navigation could
result in an error in dpeth of + 2 m or more. The radar navigation employued
could easily have errors of this magnitude, and on the chart used for plotting
(at a scale of 1:25,000) 20 m is less than 0.8 mm long, hardly larger than a
pencile mark. Nevertheless, it is worthwhile to check as carefully as
possible with previous data in the event that large changes in depth (+ 10 m)
may have occurred which could be documented with some reliability. For this
purpose,vaf:éngéments vere made with RVO to obtain tidal records from Rabaul
) qubot: gql#ﬁat'tidal-co:rections could be applied to this survey data. The
'cpmpa;;sqéi of- ?hié data to prev;ous surveys is best done in Rabaul where
access'ﬁ@}olde: suriéyé-iqmayailablé. RVO have opted to do this follow-up

work.



The resppfnéé. dff‘th‘qﬁ“é::j;vs‘jn}ometers employed in the Rabaul seismic network
was shown tofl.);e“ :a‘vééquétefifovr’:‘n‘\@st of the locations. Even the weak signjg‘ls
(compared to seismic ea;fh f:eniors) gengratéd by the air qun, which has a
higher freque:nc'.‘;.r 'vd\ii:put than naturally generated seismic waves and therefore
is not centered in the response bank of the seismometers, were picked up by
those seiysmometers sited on bedrock. However, two seismometer stations did
not receive the air gun impulse at all, even though the ship passed within
1000 yards of one of these sites. These stations are situated upon the
sedimentary units noted on the high-resolution profiles to underlie the
southern shore of Karavia Bay. Evidently the sediments attenuate the seismic
signal to such an extent that they are lost.

A calibration of the epicenter location program of RVO using the ship's
‘'position at different areas within the seismic network will be made by RVO
‘nsim‘g tbéir co;nputer program. It should be noted that the seismic source is

about 60 m astern of the navigation points determined from the bridge radars,

and #pprpkimz{tely 10 m below the water surface.

G R 23 f;j..s ;Se:haps worth noting that the seismic network response increased

fvj-_ipva‘r'ked]‘.‘y "yhen ‘the ship was in Matupi Harbour. This'was‘ apparently not only
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jue to the proximity,té_the'géismometér'Bites in this area, but possibly also
lue to incrégsed'coupling of the seismic pulse to the underlying seafloor and
to the greatet?revérbe:atloﬁ~usuaily generated in shallow water.

The f#ﬁdl'quective'pf the work was accomplished Qith a sonobuoy profile

of about 15 km in length north of Gazelle Peninsula.

CONCLUSIONS AND RECOMMENDATIONS

In order to provide the necessary information to delineate the offshore
area of uplift, a more detailed survey will be necessary with carefully
controlled positioning and bathymetry using shores-based navigation. This work
will require the assistance of the government of Papua New Guinea in providing
a suitable small vessel, personnel to assist in the survey, properly prepared
shore sites, and other facilities to ensure that the accuracy required in
vertical and horizontal control is attained. In the meantime, it is
recommended that #vovas;ess the bathymetric results obtained in this survey by
comparing wiﬁh‘p#¢§ioué‘data to determine if any area shows anamalous changes
‘iniﬁépgbA§o£ accQuh#ab1e to survey inaccuracies. If further surveys of this
hiture #¥évg;é#;é#ig,‘fhey ghogid be requg;;edﬁof CCOP/SOPAC by Papug New

Guinea.
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The siting of seismometer stations of ‘the Rabaul network. showing low or

cats

no resthéé,tb1;6& 1§§§1ﬁseismiéaiﬁpﬁi;eg;shdﬁid?be;éhéngéa;*ifi§03§iﬁié}itﬁ'

sites donéitp;?bflprefgfﬁiiy, uﬁbé;béargéip‘

IfV9h°§iéi5; §?;5%§i9’aniééfgﬁekeP%féﬁéfﬂl"1°¢§F?°F éf(évggtgly;tﬁipf?be,
Rabaui.seégmléinéi;gfkwﬁylipé;fpégﬁfihg reféaé;iéﬂ‘veiqq;géeé;fp;;éﬁé?ﬁéf;ﬁé
refracfid;' 1#Yefs ‘iﬁfo thé~'cqmp§§er.k§f6§faﬁ‘ ﬁéédiyéé;uéglcgi%§§¥igﬁ;§e

epicenters.
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: Rabéui*SurQéy = Personnel Participating
Scientific Personnel:

D. L. Tiffin, CCOP/SOPAC, Co-Chief Scientist
Je G, Vedder, U.S.G.S., Co-Chief Scientist

F. Coulson, Solomon Islands Geological Survey
L. Kroenke, Hawaii Institute of Geophysics

J. Colwell, BMR, Australia

R. Wood, New Zealand Geologiral Survey

M. Marlow, U.S.G.S., Sonobuoy Refraction

A. Cooper, U.S.G.S., Sonobuoy Refraction

T. Burns, U.S.G.S.

L. Beyer, U.,S.G.S., Navigation

G. Lewis, U.S.G.S.

G. Cochrane, U.S.G.S.

K. Kinoshita, U.S.G.S., Navigation

D. Blackman, U.S.G.S., Navigation

D. Hogg, U.S.G.S., Electronics

L. Kooker, U.S.G.S., Electronics

K. O'Toole, U.S.G.S., Marine equipment

P, Wenbarg, U.S.G.S., Marine equipment

P. Lowenstein, Senior Government Volcanologist, RVO
P. Hill, Geological Survey of PNG, Port Moresby
D. de Saint Ours, Volcanologist, RVO
Benjamin Talai, Volcanologist, RVO

Ships Master:
Capt. Verne Pilgrim and crew, R/V S.P. LEE
Rabaul Volcanological Observatory:

Chris McKee manned the Observatory monitors and SSB radio during the survey.
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Appendix F
LEE Post Cruise Meeting Summary and

Relevant Circum-Pacific Abstracts
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USGS/SOPAC LEE Post-Cruise Meeting

On Thursday and Friday, Auqust 19 and 20, 1982 principal scientific
participants (see attached list of attendees) of the USGS/SOPAC LEE Cruise
met in the Empire Room of the Hilton Hawaiian Village Hotel in Honolulu,
Hawail to discuss the status of the science resulting from the Cruise. This
wags a formal post-cruise meeting in accordance with agreements within the
ANZUS triparty treaty. All participants were initially informed of the
progress of work and the status of data reduction, reproduction, and dis~
tribution for each of the three legs. Potential problems and scientific
responsibilites were discussed and resolved. WNo impending problems were
brought to light that would significantly impact the program in the near
future.

Three small working groups, representing each of the cruise legs, met to
refine the first publishable scientific : apers that are to be included in the
Third Circum-Pacific Energy and Mineral Resources Conference volume and to
finalize press releases that can be used by the signators to the treaty for
reporting on the initial scientific results of the cruise. Methods and
procedures for reporting on the preliminary results of the cruise at the
Circum-Pacific Conference were also discussed and agreed upon; see attached
copies of the abstracts submitted and program of conferences.

This post--cruise meeting was completed with a lengthy discussion of
future work. Scientific studies that would be a natural extension of the
USGS/SOPAC LEE Cruise were written up and will be submitted to the U.S.

State Department in the near future. Donald Tiffin, of the CCOP/SOPAC
Secretariat Office in Suva, Fiji, Neville Exon, of the Australian BMR, and
Brian Taylor, from Hawaii Institute of Geophysics, all took copies of the
recommendations produced from this meeting and will submit then to their
respective agencies for comment. It is understood that these recommendations
will be tabled and discussed at the upcoming CCOP/SOPAC meeting to take place
in Wellington, New Zealand, 9-17 November, 1982,

VAT



List of. Attendees to USGS/SOPAC LEE Post—Cruise Meeting
' Honolulu, Hawaii - August 19 and 20, 1982

Name

H. Gary Greene
Loren Kroenke
Jacques Daniel
Rick Herzer
Mark Sandstrom
George Chaproniere
Tun U. Maung
Neville Exon
Frank Wang
Mike Marlow
Terry Bruns
Alan Cooper
Rudi Katz

Mike Fisher
Dave Falvey
Rick Terman
Gary Hill
Brian Taylor
Don Tiffin
Jack Vedder
Dave Scholl
Mark L. Holmes

- Affiliation

USGS, Menlo Park v
Hawaii Institute of Geophysics
ORSTOM, Nev Caledonia

New Zealand Geological Survey
Australia - BMR

Visitor

CCOP /SOPAC

CCOpP/SOPAC - Australia, BMR
USGS, Menlo Park

USGS, Menlo Park

USGS, Menlo Park

USGS, Menlo Park

New Zealand Geological Survey
USGS, Menlo Park

CCOP/SOPAC, Australia

USGS, Reston

USGS, Menlo Park

Hawaii Institute of Geophysics
CCOP/SOPAC

USGS, Menlo Park

USGS, Menlo Park

USGS, Seattle
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o AGENDA
USGS=-SOPAC LEE CRUISE POST-CRUISE H.EETING-
Honolulu, Hawaii ‘
Auqust 19 and 20, 1982

Thur36;§;.hﬁgust719

Oébd”-fiﬁffédﬁctiOn'- Gary Greene

0930
1000
1030
1100
1130
1200

1330

;;eg 1 Summary - David Scholl and Tun Muang
Coffee Break

ieg 2 Summary - Gary Greene and David Falvey
Leg 3 Summary - Jack Vedder and Don Tiffiﬁ
Rabaul Survey Summary - Don Tiffin

1330 Lunch

1600 Working sessions for individual legs

Friday, August 20

0900 - Direction of the day - Gary Greene

0930
1000
1030

1100

1130

1200

1330

Proposed future work and schedule for Leg 1 - Scholl
Coffee Break

Proposed future work and schedule for Leg 2 -~ Greene

Ptoposed future work and schedule for Leg 3 = Vedder and
Tiffin

Eﬁtpre plans - Macfarlane and Greene

1330 A AjLu‘nch

f§Q0 Continue work”onvindividual leg businesé if

_he@eésafya ,Review'qfitalks to be. given at cifCum—?acifIc.;n

 Conference.
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CIRCUM-PACIFIC ENERGY AND MINERAL RESOURCES CONFERENCE
HONOLULU, HAWAII
‘August 22-28, 1982

Convention Headquarters: Mid-Pacific Conference Center, Hilton Hawaiian Village

Sponsored Jointly by
The American Association of Petroleum Geologists
The Committee for Coordination of Joint Prospecting for Mineral Resources
in Asian Offs:.ore Areas
The Committee for Coordination of Joint Prospecting for Mineral Resources
in South Pacific Offshore Areas
East-West Center, Hawaii
International Union of Geological Sciences
Pacific Science Association
University of Hawaii
in cooperation with

American Geophysical Union

American Society of Photogrammetry

Arab Organization for Mineral Resources
Australian Acaderny of Technological Sciences
Australian Institute of Energy

Association of Earth Science Editors
Association of Engineering Geologists
Australasian Institute of Mining and Metallurgy

Australian Petroleum Exploration Association, Ltd.

Australian Society of Exploration Geophysicists
Canadian Society of Petroleum Geologists
Geological Association of Canada
Geological Society of America

Geological Society of Australia

Geological Scciety of Bolivia

Geological Society of Japan

Geological Society of Korea

Geological Society of London

Geological Society of Malaysia

Geological Society of Philippines

Geological Society of Thailand

Geothermal Resources Council

Indonesian Petroleum Association

Korean Institute of Energy & Resources

Korean Federation of Scientific & Technological Societies
Mineralogical Association of Canada

National Research Council

Norwegian Petroleum Society

Pan American Institute of Geography and History
Petroleum Exploration Society of Australia

Royal Geological and Mining Society of the Netherlands
Seismological Society of America

Socledad Geologica de Mexicana

Society of Economic Paleontologists and Mineralogists
Society of Exploration Geophysicists

Southeast Asia Petroleum Fxploration Society

Union Geofisica Mexicana

Unione Francise des Geologues

United States Geological Survey



A. A. MEYERHOFF, Meyerhoff & Cox, Tulsa, OK;
CHIN CHEN, W. Connecticut State College, Dan-
bury; and J.-O. WILLUMS, Oildeco, Sandvika, Nor-
way: Economic Geology and Mineral Resources Base
of People's Republic of China

MAURICE J. TERMAN, USGS, Reston, VA: The
Last 200 Million Years in Eastern Asia: Yanshanian
Subduction and Post-Yanshanian Extension

HELIOS S. GNIBIDENKO, Sakhalin Complex Scien-
tific Research Inst., USSR, and IGOR 1. KHVED-
CHUK, Pacific Expedition Soyuzmorgeo, Sakhalin,
USSR: Cenozoic Sedimentary Basins of Okhotsk Sea
LIU HEFU, Wuhan College Geology, Beijing, China:
Structural Styles of Mesozoic-Cenozoic Petroliferous
Basins of China

STANLEY S. L. CHANG, P. T. HSIAQO, JENNWEI
YUAN, and WEN-RONG CHI, Chinese Petroleum
Corp., Republic of China: The Neogene Series, Tec-
tonic Evolution, and Petroleum Potentialities of
Southwestern Tajwan

DENNIS E. HAYES and STEPHEN D. LEWIS,
Lamont-Dot  y, Geol. Observatory, Palisades, NY:
Marine Geop .ysical Studies of the Western Margins of
Luzon, Philippines

A.SALDIVAR-SALI, Philippines, and H. G. OESTE-
RLE and D. N. BROWNLEE, Philippines-Cities Serv-
ice, Manila: Geology and Production History of
Offshore Northwest Palawan, Philippines

KARL W. STAUFFER, Chevron, San Francisco, CA:
Rio Zulia Field, Colombia

THURSDAY, AUGUST 26

‘CIAL SOPAC CRUISE REPORTING SESSION
ai Ballroom 1V
iiding: H. GARY GREENE, N. EXON

0

D. W, SCHOLL, USGS, Menlo Park, CA; T. U.
MAUNG, CCOP/SOPAC, Suva, Fiji; T. V. VAL-
LIER, USGS3, Menlo Park, CA; and Scientific Party:
Preliminary Results of Geophysical and Geological
Studies to Assess Resource Potential and Geologic
Evolution of Central Tonga Ridge and Summit Plat-
form (21-24° Latitude)

H. G. GREENE, USGS, Menlo Park, CA; D. FAL-
VEY, Univ. Sydney, Australia; A, MACFARLANE,
Vanuatu Geol. Survey, Port Vila; and Scientific Party:
Preliminary Results of Leg 2 Lee Cruise in the Central
Basin of Vanuatu to Assess Hydrocarbon Potential and
Geologic Evolution of New Hebrides Arc Basins, S. W,
Pacific

J. G. VEDDER, USGS, Menlo Park, CA; D. L. TIF-
FIN, CCOP/SOPAC, Suva, Fiji; F. 1. E. COULSON,
Geol. Survey Solomon Islands, Honiara; and Scientific
Party: Preliminary Results of Leg 3 Lee Cruise—Basin
Development and Rescurce Potential of Central Solo-
mons Trough

T. M. BROCHER, I :aii Inst. Geophysics, Hono-
lulu, and R. HOLM _S, CCOP/SOPAC, Suva, Fiji:
Tectonic Framework of Melanesian Borderland

L. W. KROENKE, Hawaii Inst. Geophysics, Hono-
lelu, and J. V. EADE, New Zealand Oceanographic
Inst., Wellington: Geomorphology, Structure, and

, «.1‘,'.;

11:00

Geochemistry of North Fiji Basin Triple Junction

B. TAYLOR, Hawaii Inst. Geophysics, Honolulu, and
N. F. EXON, Bur. Min. Resources, Canberra, Austra-
lia: Subduction of Woodlark Spreading System at Solo-
mon Island Arc

CIRCUM-PACIFIC MAP PROJECT:

11:30

JOHN A, REINEMUND and PHILLIP W, GUILD,
USGS, Reston, VA, and WARREN O. ADDICOTT,
USGS, Menlo Park, CA: Circum-Pacific Map Project:
Framework for International Resources Assessment

NATURAL RESOURCES EXPLORATION

12:00

12:30

FRED B. HENDERSON III: Satellite Remote Sensing
Systems for Circum-Pacific Energy and Mineral
Resources

ALLEN M. SHINN, JR., Office of Scientific Drilling,
Natl, Science Foundation, Washington, D.C.: Future
of Scientific Ocean Drilling

THURSDAY, AUGUST 26

POSTER SESSION 11 - Authors present 10:00 a.m.-Noon
Exhibit Pavilion

Booth

13 ¢ J.P.PARISand A.COLLEAU, BRGM, and M.
ESTERLE, SLN, Noumea, New Caledonia:
Preliminary Metallogenic Map of New
Caledonia—First Part: Mineral Deposits Asso-
ciated with the Overthrusted Ophiolite

I4 ¢ P. MAURIZOT and J. M. EBERLE, BRGM,
Noumea New Caledonia: Preliminary Metallo-
genic Map of New Caledonia—Second Part:
Mineral Deposits Nonassociated with Ultrabasic
Rocks

15 ¢ M. P.KENNEDY, Scripps, La Jolla, CA; H. G.
GREENE and S. H. CLARKE, JR., USG.:.
Menlo Park, CA; and M. R. LEGG, Univ, of
Calif., Santa Barbara, CA: Marine Geologic
Map Series of California

16 ¢ MARK R. LEGG, Uriv, California, Santa Bar-
bara, CA, and VICTOR WONG O., Centros de
Investigacion Cientifica y Educacion Superior
deEnsenada, San Ysidro, CA: Seismicity, Fault-
ing, and Tectonics of Inner Continental Border-
land Offshore Northern Baja California,
Mexico

17 H.R.KATZ, New Zeaiand Geol. Survey, Lower
Hutt: Mineral Resources and Maps of New
Zealand, The New Hebrides and the Solomons

18 ¢ FRANCES M. DELANY, Sec. Gen., CGGMW:
International Mapping Activities of the Com-
mission for the Geological Maps of the World

19 e PHILLIP W. GUILD, USGS, Reston, VA: Pre-
liminary Metallogenic Map of North America,
Scale 1:5 million

20 ¢ M. J. BERGIN, USGS, Reston, VA, and E. R.
LANDIS, USGS, Denver, CO: Role of the U.S.
Geological Survey in the Assessment of Conven-
tional Energy Resources in Countries Other
Than the U.S.A.

2] ¢ B.G.FISK and J. W. FARTHING, Energy Res.
of Australia, Sydney: Development of Ranger
Mine

22 * GEORGE L. CHAN, Commonwealth North-
ern Mariana Islands, Saipan: Integrated Farm-
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trongest uranium mineralization- in oceanward tectonic
#s was associated with cratonization of oceanic rocks.

BERT, JOHN T. E., Adjunct—New Zealand

y Environmental Planning for Offshore Oil and Gas Ex-
ation and Production

) abstract)

"ES, DAVID L., and CARL E. NELSON, Cimarron Ex-
ration Inc., Lakcwood Colorado

ncipal Features of Epithermal Lode Gold Deposits of
cum-Pacific

'roduction from epithermal primary lode gold deposits along
Circum-Pacific rim exceeds one million ounces annually,
n around 20 countries. Distribution of this important
osit type coincides with, and is genetically related to, con-
zent plate boundaries and the chain of associated volcanic-
‘onic activity framing the ocean basin. Deposits are emplaced
s clusters along two subparalle] belts: the ocean margin transi-
on zone and the zone within the continental framework
oundary. Ocean margin deposits are associated with island arc-
/pe intemediate to mafic igneous activity, active geothermal
henomena, and subduction-related regional fracture systems.
posits inside th2 continental margin are associated with in-
rmediate to felsic volcanic-plutonic belts and cxhibit block
ulting or volcano-tectonic fracture control. They feature
rong Pb-Zn-Ag and local S-W metal associations. Within both
Its, a continuum exists between near surface hot spring
posits, local disseminated replacement (Carlin-type) deposits,
d deeper bonanz: systems. Hot spring and replacement
posits feature relatively high Au:Ag ratios, contain micron-
zed gold particles, are enriched in Hg-As-Sb-Ba, and are
sted by hydrofracted quartz-pyrite stockworks or fine-grained
wrbonaceous limestones. Bonanza deposits are characterized by
lymetallic veins and stockworks. Economic concentrations re-
ire initial high gold solubility, unrestricted recharge of
ieteoric water into a region of steady high heat flow, fracture-
ntrolled fluid focusing, and either host-rock reactivity or
visodic self-sealing, with explosive pressure release in the zone
f deposition. Boiling, temperature decrease, solution oxidation
1d local ground-water mixing are the primary processes of ore
»position. Modern-day analogs of such ore forming systems
ist in New Zealand, Japan, western USA, Indonesia, and the
ilippines, among others.

IBIDENKO, HELIOS S., Sakhalin Complex Scientific
earch Inst., Novoalexandrovsk, Sakhalin, USSR

i Features of Kuril-Kamchatka Deep-Sea Trench Tectonics
Geologic Development

he upper crust structure of the Kuril-Kamchatka deep-sea
ch and continental slope is a system of horst-anticlinorial
fts of the acoustic bassment and separating them partially
compensated graben-synclinorial troughs stretching in the
‘heastern direction according to the trench general trend.

rom dredging data the acoustic basement rock associations
he horst-aaticlinorial uplifts of the trench continental slope

are pre-Neogene (Late Cretaceous and older) complexes of the
deformed geosynclinal volcanogenic and sedimentary deposits
broken by gabbroids, granodiorites, and granitoids. Graben-
synclinal troughs are filled with sedimentary deposits mainly of
the Neogene-Quaternary ages, the thickness of which in some
basins exceeds 1.8 mi (3 km).

The oceanic slope of the tren::h is composed of the sedimen-
tary layer with thickness of about 300 to 990 ft (100 to 300 m),
lying on the second layer of the oceanic crust. According to the
dredging, the acoustic basement roof on the marginal oceanic
swell (Hokkaido Rise) is mainly composed of metamorphosed
basalts and it seems to include the sedimentary rock intercala-
tion. From the whole rock K-Ar data, the period of intensive
basaltic volcanism on the Hokkaido Rise is from Cretaceous to
Paleogene.

Crustal faults along the Kuril-Kamchatka and Aleutian tren-
ches can be characterized as a “‘normal faults,” especially for
the oceanic side, which points out their development in crustal
tension conditions.

The fauits transversal to the trenches are mainly established
from magnetic daia. The anomalous magnetic field is subdivid-
ed generally in two regions in which the trend of anomalies
varies from the subparallel (in the southern part of trench) to the
subtransversal to the trench (in the northern part). A vast region
next to the oceanic plate adjacent to the crustal and northeast
parts of the Kuril-Kamchatka trench is characterized by the
absence of linear magnetic anomalies which can be associated
with the structure and movement of the subducted plate,

GNIBIDENKO, HELIOS S., Sakhalin Complex Scientific
Research Inst., Novoalexandrovsk, Sakhalin, USSR, and IGOR
1. KHVEDCHUK, Pacific Expedition Soyuzmorgeo, Yuzhno-
Sakhalinsk, Sakhalin, USSR

Cenozoic Sedimentary Basins of Okhotsk Sea

The northern and central parts of the Okhotsk Sea is the epi-
Mesozoic platform. The hetero-aged acoustic basement is
represented by the deformed geosynclinal rocks from
Cretaceous to Paleozoic and, probably, Precambrian. The
slightly deformed sedimeniary cover leveled the uneven surface
of the acoustic basement, and this upper Paleogene-Neogene
cover filled the system of the structural basins. The general
northwest to southeast and east-to-west trending taphrogenic
horsts and grabens of the acoustic basement were formed due to
extending and subsiding of the earth's crust during late
Paleogene-Neogene time.

GRAY, J. K., Canadian Hunter Exploration
Developing Canada’s Energy Resources in the 1980s
Abstract on page 51,

GREENE, H. G., U.S. Geol. Survey, Menlo Park, California,
D. FALVEY, Univ. Sydney, Sydney, Australia, A. MAC-
FARLANE, Vanuatu Geol. Survey, Port Vila, Vanuatu, and
Scientific Party of SOPAC Cruise, R/V S. P. Lee: G.
COCHRANE, USGS3, Menlo Park, California; D. .
ORSTOM, Noumea, New Caledonia; M. A. FISHER, USGS,
Menlo Park, California; M. L. HOLMES, USGS, Seattle,
Washington; H. R. KATZ, New Zealand Geol. Survey, Lower
Hutt, New Zealand; G. L. SMITH, USGS, Menlo Park Califor-
nia, J. PRAGNELL, Univ. Sydney, Sydney, Australia
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State of Oaxaca, where reserves of crystalline graphite,
estimated at more than 2 MMt, assay at 4.25% and are pro-
cessed by a 600 t/d plant.

{The total reserves of in-situ metallics amount to 124 MMt,
with a value of US$8,680 MM. They include Au, Ag, Cu, Pb,
Zn, As, Bi, W, Fe, etc. The total volume of in-situ
nonmetallics is 78 MMt, valusd at US$3,600 MM. The most
important of these are barite, borates, gypsum, marble, an-
thracite, and magnesite. Geologic and geophysical maps show
the locations of outstanding deposits.

SALDIVAR-SALL, A., Philippines, and H. G. OESTERLE
and D. N. BROWNLEE, Philippines-Cities Service, Manila,
Philippines

eology and Production History of Offshore Northwest
Palawan, Philippines
|

“The area of study is the continental shelf and rise off north-
west Palawan and part of the southeastern margin of the
S{)uth China Sea spreading center. A pre-Tertiary continental
basement complex is separated from the accreted oceanic
crust, outcropping on southern Palawan, by the Ulugan Bay
falult, which is one of several north-south-trending strike-slip
fault zones recognized in the area.

A geologic section consisting, in the lower part, of
lihestones, volcanics and fine-grained clastics, ranging in age
from pre-Tertiary to lower Oligocene, is encountered off nor-
thyest Palawan. This is unconformably overlain by the Nido
Limestone and deep-marine shales of the Pagasa Formation
(upper Oligocene to middle Miocene). The contact with the
coarse clastic Matinloc Formation is an unconformity
rev ognized on a regional scale and related to collision of the
drifting margin with the remainder of the Philippine ar-
:_ Jipelago. The sequence is topped by the Carcar Limestone,
ddscribed from many areas in the Philippines.

A total of 30 wells have been drilled so far: 12 were dry, 10
were discoveries, 7 of which havz been declared commercial,
'1d 7 were delineation wells. Occurrence of hydrocarbons had
bgen restricted to reef-related reservoirs of the Nido
Limestone,until the recent discovery of oil in sandstone reser-
vairs in Galoc | heralded a new chapter in the Philippines
search for hydrocarbons.

valuation of the production performance from these reefs
anid analysis of the behavior of fractured limestones as reser-
vojrs serves as a guide for future operations in the area. The
fuure prospects of the northwest Palaway shelf and rise can
belassessed from the current discovery success ratio in the ex-
pldration for reefs and from initial discoveries in turbidites.

SCHFIBNER, ERWIN, Dept. Mineral Resources, Australia

Tectonic Map of Circum-Pacific Southwest Quadrant—A
Draft Presentation

(No abstract)

SCHOLL, D. W,, U.S. Geol. Survey, Menlo Park, California,
T. U. MAUNG, CCOP/SOPAC, U.N. Offshore Mineral
Prospecting, Suva, Fiji, T. V. VALLIER, U.S. Geol. Survey,
Menlo Park, California, and Scientific Party Cruise,
CCOP/SOPAC, R/V 8. P. Lee (J. CHILDS and A. J.
STEVENSON, U.S. Geol. Survey, Menlo Park, California;
N. K. EXON, Bur. Mineral Resources, Canberra, A.C.T.,
Austraifa; R. H. HERZER, New Zealand Geol. Survey,
Lowjr Hutt; M. W. SANDSTROM, Australian Natl. Univ.,

Canberra, A.C.T.; S. SOAKI, Ministry of Land:
Nuku'’alofa, Tongatapu, Tonga)

Preliminary Results of Geophysical and Geological Studies t
Assess Resource Potential and Geologic Evolution of Centra
Tonga Ridge and Summit Platform (21-24° Latitude)

In April 1982, the R/V S. P. Lee, operated by the USGS
supported geological and geophysical studies over the centra
area of the Tonga Ridge immediately south of Tongatapu. Tht
cruise plan calls for the collection of approximately 1,250 m:
(2,000 km) of multichannel (24) seismic reflection data and
several dredge stations to sample submarine outcrops. The
bulk (70%) of this work will be concentrated over the summit
platform of the ridge, in water depths less than about 5,000 ft
(1,500 m). One or more seismic lines will be extended eastward
to and slightly seaward of the Tonga Trench, and westward of
the ridge’s present volcanic axis toward the Lau Basin, in order
to resolve the regional rock and structural framework of the
ridge. Several multichannel lines will cross the fore-arc basin
that lies between the summit platform and the trench.
Sonobuoy refraction and wide-angle reflection data will be
gathered routinely as well as gravity and magnetic data and
high-resolution subbottom seismic records (3.5 kHz and
multiplate Uniboom sources). Navigation will be controlled by
satellite fixes and computer-generated dead-reckoning posi-
tions, based on ship’s heading and speed, and doppler-sonar
inputs.

The results of the shipboard examination of dredged
samples, seismic monitor records, and possibly several hun-
dred km of brute-stacked processed multichannel records will
be presented at the CPEMRC III. The implications of this
sketchy and roughly assembled data base relative to the
mineral and petroleum resource potential of the sedimentary
sections underlying the ridge’s summit platform and the adja-
cent fore-arc basin will be discussed. Comments on the
geologic and tectonic history of the Tonga Ridge implied by
the incompletely analyzed field data will be offered for discus-
sion and consideration.

SHUPE, JOHN W., and D. RICHARD NEILL, Hawaii
Natural Energy Inst., Univ. Hawaii, Honolulu, Hawaii

Wind Applications in Pacific

Hawaii shares with many other isolated areas and island com-
munities of the Pacific a near-total dependence for energy on
imported oil—a supply source which during the past decade has
become increasingly expensive and less secure. Hawaii also
shares with many of these areas which are deficient in conven-
tional energy supplies, a variety of renewable energy resources
which can serve as substitutes, or alternatives to seaborne
petroleum. A case study showing what has been accomplished in
Hawaii in moving one of these resources—wind energy—closer
to commercialization is based on the limited amount of known
information on the potential of wind energy in the Pacific
region and studies which are underway to expand the knowledge
on the extent of the wind resource throughout this region.

The Hawaii Natural Energy Institute (HNEI) and the Depart-
ment of Metcorology of the University of Hawaii have
developed over the past 6 years an inventory of the wind
resource in Hawaii, This effort involved an extensive system of
18 long-term wind data stations located on the five major
islands, supplemented by a series of mobile, short-term stations
and a loan program of wind measurement devices for specific
site measurements. The Hawaii Wind Data Bank provides infor-
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TAYLOR, BRIAN, Hawaii Inst. Geophysics, Univ. Hawaii,

Honolulu, Hawaii, and N. F. EXON, Bur. Mineral Resources,
Cenberra, A.C.T., Australia

Subduction of Woodlark Spreading System at Solomon Island
Arc

The initial results of a marine program sponsored by
Australia, New Zealand, the United States, and CCOP/SOPAC
to investigate the subduction nf the Woodlark spreading system
beneath the Solomon island arc can be reported. This unusual
tectonic situation provides (a) a controlled experiment in which
the roles of subducted oceanic crust and sediments in island arc

trogenesis can be assessed, and (b) an opportunity for deter-

ining the relation between the thermal structure of the sub-

ucted oceanic lithosphere and the thermal regime of the island
arc/back arc. Station work during the 24-day cruise included
Hredging, coring, and digital heat flow measurements.

TERMAN, MAURICE J., U.S. Geol. Survey, Reston, Virginia

The Last 200 Million Years in Eastern Asia: Yanshanian Sub-
duction and Post-Yanshanian Extension

The pre-Yanshanian (pre-200 m.y.B.P.) geology of Asia can
Ibe interpreted as an unique record of numerous small plates,
$ome of which were separate rifted blocks as early as 1,500
1m.y.B.P. The north-south agglomeration of these blocks to
fform the bulk of modern Asia began in the west during the Car-
thoniferous (Hercynian events) and climaxed in the east during
the Late Triassic (Indosinian events). In the eastern part of the
+ontinent, four major east-trending sutures (Red River, Qin
ing, Yan Shan, and Mongol-Okhotsk) bound three major
Iolocks (respectively, South China, North China-Korea, and
Aanchuria-Bureya).

The Yi:shanian geology in eastern Asia, particularly the
idespread belts of calc-alkaline igneous rocks, can be inter-
reted as resulting from magmatism superposed above major
eripheral subduction zones that dipped northwestward under
South China and westward under North China-Korea and Cen-
{rlal Mongolia from 200 to 100 m.y.B.P., and westward under
North China-Korea (fronted by Southwest Honshu) and
Manchuria-Bureya from 100 to 50 m.y.B.P. Some subduction
Ealso took place from 200 to 100 m.y.B.P., parallel to the Qin
Ling, Yan Shan, and Mongol-Okhotsk sutures, as all finally
tlosed. Hydrocarbon-rich basins formed as the result of major
peirogenic subsidence on western margins of the oldest con-
inental nuclei, farthest from the eastern subduction zones.
ates of subsidence and subduction appear correlative; areas of
agmatic arcs and volumes of sedimentary basins reflect sub-

uction rates; both reach a maximum in the Late Jurassic and

.arly Cretaceous.

The post-Yanshanian (since 50 m.y.) geology in eastern Asia

&n be interpreted as resulting from northeast-southwest crustal
Cxtension in the region between the Siberian craton and the con-
Unental margin from Primorye to Taiwan, contemporaneously
“ith collisions between Asia and the Okhotsk block in the
Northeast, the India block in the southwest, and the Philippine
¢ in the southeast. The extension is evidenced by hydrocarbon-
TNoh Tertjary grabens, by voluminous Late Tertiary alkalic basalt
Ylcanism localized along former plate sutures, and by
torically recorded, scatiered, intraplate, shallow seismicity.

A

THOMPSON, THOMAS L., Tulsa, Oklahom

Tectonic Guidelines for Ol and Gas in the Circum-Pacific

(No abstract)

U MAUNG, TUN CCOP/SOPAC Technical Secretariat, Suva,
Fiji, and KAREN ANSCOMBE and SIONE L. TONGILAVA,
Ministry of Lands, Survey and Natural Resources, Nuku'alofa,
Tonga

Petroleum Potential of Southern Part of Tonga Platform

The Tonga platform is roughly outlined by the 2,000-m
isobath with an average width of about 60 to 75 mi (100 to 120
km) surrounding the Tongan Islands of Vava'u, Ha'apal, and
Tongatapu. Single-channel seismic profiles across the platform
were acquired between 1977 and 1979 by scientific expeditions
sponsored by CCOP/SOPAC {Committee for Cooperation of
Joint Prospecting for Mineral Resources in South Pacific Off-
shore Areas) and ORSTOM (Office de la Recherche Scientific et
Technique Outre Mer). This survey and a five-well drilling pro-
gram on Tongatapu were inspired by the discovery of seeps of
weathered crude oil from vuggy coralline limestone. Reef
buildups and normal fault structures are interpreted from
seismic data, and the wells penetrated Miocene and Eocene
limestones, volcanogenic clastics, and some reached volcanic
basement. Few oil and gas fields are found in fore-arc basins, of
which the Tonga platform is typical, but the reefs offer pro-
spects and the seeps suggest that the requirements of source rock
and maturation may be satisfied.

VEDDER, J. G., U.S. Geol. Survey, Menlo Park, California,
D. L. TIFFIN, CCOP/SOPAC, U.N. Offshore Mineral Pros-
pecting, Suva, Fiji, F. I. E. COULSON, Geol. Survey Solomon
Islands, Honiara, and Scientific Party (L. A. BEYER and T. R.
BRUNS, USGS, Menlo Park, California, J. COLWELL, Bur.
Mineral Resources, Canberra, A.C.T., Australia, A. K.
COOPER, USGS, Menlo Park, California, L. KROENKE,
Hawaii Inst. Geophysics, Honolulu, M. MARLOW, USGS,
Menlo Park, California, and R. A. WOOD, New Zealand Geol.
Survey, Lower Hutt)

Preliminary Results of Leg 3 Lee Cruise—Basin Development
and Resource Potential of Central Solomons Trough

A CCOP/SOPAC cruise funded by Australia, New Zealand,
and the United States surveyed parts of the Solomon Islands
region in May and June 1982, in order to assess the potential for
petroleum accumulations and to identify geologic hazards.
Work was concentrated in the central Solomons trough (the
Slot) between the islands of Guadalcanal, Santa Ysabel, New
Georgia, and Choiseul, where continuous multichannel, single
channel, and high resolution seismic records were acquired
together with magnetic and gravity profiles.

The Slot is underlain by a composite depositional basin that
contains as much as 2.8 mi (4.5 km) of Cenozoic sediments.
Despite its complex island-arc setting, submarine volcanoes, and
2,625 to 5,900 ft (800 to 1,800 m) water depths, the basin in-
cludes structural, stratigraphic, and possibly thermal elements
that favor generation and entrapment of hydrocarbons.

/e/


http:2,000.rn

WALLHIG, MICHAEL, Univ. Califomia. Berkcley

A Review of United States Amivc/Passlve Solar Coollmz Pro-
gram for Building

Abstract on page 53.

WALTHIER, THOMAS N,, and JUAN A. PROANC, $t. Joe
Minerals Corp., New York, New York, and RAMON
ARANEDA and JACK CRAWFORD, Compania Minera El
Indio, El Indio, Chile

New Gold-Silver-Copper Orebody at El Indio, Chile

In June 1975, a St. Joe Minerals Corp. geologist, Dave
Thomson, visited a remote prospect called El Indio, 300 mi (500
km) north of Santiago, close to the Argentine frontier at 13,000
ft (4,000 m) elevation. He recognized the great potential and St.
Joe moved promptly. However, an agreement to purchase 80%
of the property was not signed until June 30, 1976. Intensive ex-
ploration and development followed. It took another year to
negotiate a foreign investment agreement with the government
of Chile.

On December 2, 1981, the El Indio mine-mill complex was
dedicated. The total investment approximates U.S.$200 million
and the facility will process 1,380 tons (1,250 MT) ore per day.
Mill-feed ore reserves at the time of dedication were calculated
at 3.1 million tons averaging 12 g gold, 144 g silver, and 3.5%
copper. In addition, direct shipping high-grade ore reserves are
estimated at 70,000 tons averaging 11 oz (345 g) of gold per ton.
Similar material has been mined and shipped since 1979, con-
taining in excess of 345,000 oz (10,750 kg) of gold. Our
geological assessment is that continued exploration at El Indio
will discover considerably more ore of both types.

The ore is found in a complex vein system within volcanic
andesites, dacites, and quartz dacites within, but near the border
of, a caldera. The regional structural pattern is north-south
faulting. Northeast cross faults forming sigmoid loops are very
important ore controls.

assive enargite-pyrite veins are up to 33 ft (10 m) wide. Pro-
pylitic, argillic, quartz- sericite, and siliceous alteration are
widdspread, with prccxous metal content favonng the highly
sﬂxcéous areas. Gold is rarely visible as average grain size of the
native metal is § microns.

WOODS, ALAN 1., Dept. National Development and Energy,
Australia

Australian Energy Development and Policies for the 80s

A{Jstraha has substantial reserves of energy resources and
cncrgy-rclatcd minerals, and therefore has the potential for ma-
jor increases in the production of such resources and the pro-
cessing of minerals for export. Realization of this potential in
the 80s will depend largely on the state of world markets,

Australia’s resource base and its energy position have been
described, and evaluated in the context of the development of
Australia’s energy resources as a contribution to the national
and global transition away from oil. The economic growth that
will flow from energy resources development and related activity
is nc“»}ted and possible constraints on development are con-
sideréd.

The role of the Commonwealth government is addressed,
proceeding from the key energy policy goal of ensuring ade-
quate supplies of liquid fuels for Australian industry, especially
the transport sector, and private consumers. Specific objectives

r

and achievements in energy conservation, fuel substitution, oil
exploration and production, and the development of synthetic
fuels are discussed. The preparations made by the Com-
monwealth and State governments and the private sector to deal
with severe disruptions to imported oil supplies are outlined.
Energy research and development policies and programs are
described briefly.

The Commonwealth government’s policies are also examined
in the context of setting the scene for resource development in
the 80s. The importance of appropriate macro-economic and
other supporting policies is emphasized.

Major individual resource projects are described, and
Australia’s potential contribution to the Pacific region, both in
direct energy trade and in technological cooperation, is con-
sidered.

It is concluded that Australia has developed a flexible policy
framework which will facilitate the development of its natural
resources in the 80s.

XIANG-GAN, WU, College of Rural Machinery of Zhen-jiang,
Beijing, China

Impact of Renewables on China’s Energy Supplies

The People’s Republic of China has abundant conventional
as well as renewable energy resources. During the 33 years since
liberation, the energy production has increased some 25 times
and the country is now self-sufficient for all the 800 million tce
(ton coal equivalent) energy demands, including the biomass
consumed as fuel in the vast rural region. However, due to the
enormous population, the energy consumption per capita is
rather low, around some 0.8 tce/capita including the noncom-
mercial energy sources. The PRC is now making great efforts to
increase the energy supplies to meet the tremendous energy
demands in the course of *‘Four Modernizations."”

The renewables constitute a considerable portion of China’s
energy supply. The potential hydraulic resources amount to 680
Gw, of which about 430 Gw is exploitable. Mini-hydro stations
constitute the main supply for the electrification in rural regions.
Agriculture waste provides about 33% of the rural energy sup-
ply, 28% comes from firewood, and 10% from coal from local
small mines. Due to the shortage of domestic fuel in some
regions, excessive burning of agriculture wastes and deforesta-
tion results, threatening the future of agriculture production.
Therefore, policies are being adopted to develop biogas as well
as other renewables in order to improve the ecological
equilibrium in rural regions.

YOUNGBLOOD, STANLEY B., Acurex Corp.

Operating Experience of Johnson & Johnson Solar Industrial
Process Steam Facility

Abstract on page 54.

YU, SHUL-BEIH, and YI-BEN TSAI, Inst. Earth Sciences,
Academia Sinica, Taipei, Taiwan, Republic of China ‘

Study of Microearthquake Activity in Four Geothermal Areas
of Taiwan

Detailed microearthquake surveys were conducted in four
geothermal areas of Taiwan, namely, Tatun volcanic region,
Chingshui-Tuchang geothermal area, Lushan hot spring area,
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Undmseag search

By CHRISTINE DELSOL
Times Staff Writer
The South Pacific is known for many fhings —
ﬂagram sunscts, lazy beaches, tropical fruit, exotic peo-
te. 1t is not known for its oil and gas resources. But the
.S. Geological Survey's research vessel S.P. Lee left its

2 Redwood City berth Fcb. S for the first leg of a nine-
" month cxpedition aimed at ing that.

3 As lmponam, rha ¢ cnergy potentiai, this

» pioncering researc pm)cct rencws the United States’

friendship with developing nations of the South Pacific
;v and strengthens its ties with Australia, a long undervalucd
> ally. And the mission may lcad to a similar cxpedmon to
+* the Indian Ocean

:," Nor is it mslgmfcam that the Unitad States' technol- -

%, ogical capability has edged the Soviet Union oat of an
b area of increasing scientific — and.political ~— interest,
“It's the first time the United States has gone into
such a venture since World War I1,” says Gary Greene,
N i the USGS marine geologist who ini’ated the joint ven-
* ture with New Zealand end Australia in 1980,
" “And it's the biggest expedition we've undertaken.
.~ This ship has the most sophisticated geological equipment
i available. It’s the only government ship outfi tted for
purcl&g ological and geophysical research.”
er research ships divide their cfforts anong biok-
ogy, physical occanography and mcteorolofy as well as
gcology Oil industry ships with comparable equipment
=" stick to appiied rescarch, to meet their specific needs,
- while the
at advancing scientific understanding. -
*That makes this ship unique in the world y Gmcnp
says. He might have added that it makes it indnspcnsable
r in offshore cxrlorauon, a field in which current knowl-
odgc is roughly comparable 1o whnhm {mo'-'.'l o7 tho
. Wild West in the mid 1800s.
It was on a similar shi
”. David Scholl, discovered the bountiful Bering Sea basin
; off Alaska's sheres in 1967. Scholl also will jotn the South
= Pacific expedition.
“Industry had i
1" thought it was just

£

ST U

ard bedrocz. But Scholl rzn & los

¢, and discovered a thick scdimentary basln. Since then, the. /
.- 0il companies have found some of the largest basins in t.bc

» United States up there,” Greene recalls. - -

¥ THE SOUTH PACIFIC region, {00, mn{ havo 16

§" mained unecxplored had Tonga not an unex-
“« plained oil scep. “If it wasn't for that oil leak,™ Greeno
: says, “they'd still be.saying there's uo ofl in the South
& Pacific.”
As a member of the United Nations technical advi-
i& sory grou with the appellatxon “Committee for Coordi-
[

nation of Joint Prospecting for Mineral Resources in -

+ Soutb Pacific Offshore Arcas” (CCOP/SOPAC), Greene
w{mcndcd a session jn the Gilbert Islands in 1980, Tonga
teported its ofl seep, and other developing n

- SOPAC crusse

: pl.n.lnl

integrates applied with basic rescarch axmod '

khattbc Russians have a

that another USGa scientist, - - ant 4o get in there, butihey can

"demol
[ uwwholopm)eu " Conir

red the Berlng Sea becawse thuy‘ﬁ

wtivhs were ~ *Jburdéylng to Hawali,-Bamoa, Toigd; Fifl,

} ymd industrial offers for drilling and other’
ts, po idea what they'd be giving away.
‘The South Pacific nations made it clear that the best
ald the Unted States conld offer them was with resource

t.
*“I went to inquire at USGS,” Greene recounts.
had been a , 80 the ship was tied uﬁ
yway. Aldo, fiold scnson gn tho Sout
l&::ﬁc)uw:wmta ) 50 e:h:pwnzn‘tablcwwkhm
n.ll )
The State De; nt became interested, and jts
U.S. Aid arm ul:imnzdy}:m\ndcd most of this country's
l!mcolpm;ectfum!xifnﬁl what became known as the
Austrelia, an oil-importing nation just
Bow bcpnnmgm lookmluoff&bore potential, joined
in.

lnvc a vast oontmcnu:l shell,” Greene ex-

owthcywnnttomllysctmlhegamc They
want their scientists involved 50 they can get training, and

-they are
‘ %&n;mmnm“yo{mnﬁcmﬂm
_ aid to the South Pncmc, was lmcrened for similar

feasons.
THE PROJECT'S POLH'ICAL history is a3 ?&ﬁ‘

" cant as its scientific background. Sincs World War

“United States has paid scant nnmuontothetmyhhnd

territories once under British or French rule. The lmve

tince grined independence, bocoming small Third

* pations with great for the United Smu,(}m

says, “but they're a

: ttcnmud:bclpﬁomm.l\nmn!hand ew

ave helped them the most, and Jzpan. .. -

“Tho reason the Umwdsutmlsgztﬂn_glnnowﬁ
tremendors interest in the South

:Racific. They have offered some pretty interesting

can't supply them with the
we have to offer, and remarkably inexpen--
buuxprxscdmbouhwmesmnmmmnfor

s to & patlbn faced with 8- pmﬁecma
$100 billion, this is move aid then

'Hi\m

a , grcording to Greene.
- Evenbetw,beup,"m);w'dluidkn‘tmtwi-
,hlc.‘nmudixwlytothepeo o!lhof\:ﬁm. ith
gunmdﬂm,ltgoumcmynndmbcr y fecli

. wxlhmhtypenfdd,cmpcnnymwhmn‘{
j:'“, - . He 2ls0 conslders the educatmnul #spect of the

nission a° or form of fore]| are not
.many geolopists in the South Pacnﬁc, but they are in the
rocess of tmmng their natives in geoloE]rru

ing workshops in comai mnppmz tec 9“‘5 to )'an

+ natives.” i
T WILL m: AT Y mtematxonn expedition -
RUL muﬁu I Rl

for black gold

ittle miffed becanse they haven't . -
Zgsland

“tific pa.chgu to them. .. . The Rutsiuns dupcmcly

(

{Times photos by Ray llma
B

0

SHIP OF SCIENCE
Just before salling, the U.S. Geological SUrvev’s

_refitted exploration vessel S.P. Lee is docked at.

Redwood City. Above, a closeuo of the multichan-
nel “’streamer’’ that can stretch nearly 2 mile$
behind the ship and provide topographical data
from deep below the ocean fioor. -

T o

el

Sfo erly New Hebndel), the Solomons, Papua Ne\v
and lkeldmdbdorcbwhngbacktohmnm
Arctic rc

gions
DavndSchoﬂ chief scientist on the Tonga leg of the
trip, will be aided by U.N. scientist Tun Muang of |
Burma, QGreene, joinxnwe cxelcdmon in Amercan.
SamoalnteinMamh(o uatu leg, will have
vid Palvey of Australia as co-chief. Another USGS
auenust. Jack Vedder, will head the Solomon Islands
portion with co-chief Don Tiffon, a Canadian U.N.
_ scientist. French and British scientists also will be on

In addition, Greene says Japan “is watching thc'
gl;fmm very doscly They have in the past given a greal’
tance to these n.auons. ey y with their,
fisheries. And they have very nice shnps They are mlly.
" ahead of the game in oceanography.”
SovieAlﬁ’ watching closely, but pot so openly, will be the
t
“The South Pacific trip will be a morale booster (or
the Lee's crew, which h.nsworkodgx;lunruyinicyArme
climes for some seven years, says ne. *This kind of.
' muusumncdmtomcamh-—anewplaco

'Wumpoloy"

“THE PACIFIC-ARCTIC, Branch of Marine Geology
is part of the USGS' Geologic Division, one of four major
operating units of the Survcy‘s western region headquart-
- ered inMenlo Park. Its aim is assessing un neral

..and energy 14source potential and cnv:mnmcnul charac-.
o teristics,

and predicting and minimizing certain hazards.
To that end, marine geologists study the shape of the
.@cean floors, ‘dhtgch:imoa an chmczcrlof udnmcms,
compomwn of upderlying rocks ogic processes
that bave been at work gince the. beg?neﬁmg‘:) time —
aidcd by résearch vessels berthed in Redwood City.
..Most of the tools and ra¢thods of marine gcology
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Continusd From Page 2A :
have been developed within the last half century, and tbo

—<qu—

oy R

-\‘aVc

tions. dc on andﬂﬁéﬂm 1,
Branchs pend kengh

toiwe m,

Puaﬁc-:\xctlc
gaed to re-.

greatest strides have been taken within the past 20 years, X wmmcemen 3 i T
Before 1965, the branch was limited to smali boat' ., the USGS l plioer 3 with a
work. In 1966, the USGS acquired the 97-foot yacht - mwm project explotiag for pliscr gold deposits off
Polaris from the University of California and outfitted it . 8 shorey un m‘g% 5‘3‘9“ s Bering Sea cruise.
for limited studies along the West Coast. But many  He's alio gxplored tho tsbmarine canyons of Monte-

rey Bay and the Oxnard Pidn off Ventura in search of
-~ groundwater ba.uns. and bc'gpent time in Spain training
" scientists in’ geology and odanogaphy while evaluating
that coumrys o shore aisag
mounts". ((mnlly volcanic yndetwater- mountains): be-
tween the Aleution Jslands g2d Midway which figure into
!hc "(: £ theoty of veieanic chains, and he's still
ro ject c!ue! of aAtudy of'the pedlogical hazards of
shore oit exploration off G« Southern California coast.
" THRLEE'S snzu.ma INT far the SOPAC criise
was its muiltichannel acousti s‘yxtcm, designed especially
* for she ship, which can “&%” us far as 10 kilometers
. below- (he sea floor. Its mu!up'.c channels also e!iminate
" falss echoes, providing morésocurate computcrcnhanccd
. lm.\:gm than were previously. available.
. qm ment is the primary reason we'ré going
. down there,” Greene saysﬂ ‘Elhu is the capability these
- nauons want." .
- < Ten v0.12 it guns monmad on lhc sides of the ship, .
- cach under 2,000 pounds of presspre, are dropped over
and discha?cd at once, performing the function dynamite
. once'served. Nearly 2 miles of “streamer” (a clear plastic
cable containing 24 hydrophones packed in oil) picks up
reflected sound waves that delineate the sea floor's topog-
raphy and the thickness, folding and faumng of sediment-
covered rocks.
“It’s just as if you'd taken a knife and cut through the
carth’s crust,” says Greene.
The strcamer disappears over xhc curve of the earth,
its end marked by a buoy. Bullet-shaped “birds” can drop

offshore investigations still required an expensive and *
ime-consuming search for a larger vessel, then outfitting.
t for the mission and *‘de-outfitting" it later. Cooperative
srograms often were undertaken with such gpencies e300
he U.S. Navy or the U.S. Coast and Geodetic Survey, -

In 1974, the Pacific-Arctic Branch zcquired long-.
erm use of the Samuel P. Lee (named alter a navy -
idmiral who pioncered in the ficld of hydrography) from
he navy and eq ilI:vpt:d the 208-foot, 1,300-ton sh budt
n 1967 for Naval Oceanographic Office rcsc:ucf: g
he latest marine geological equipment.

The Polaris now is used mostly for studying watct
juality in the San Francisco Bay. The branch since
dded several small 40-footers, and a Polaris I is on the,
ray. : o

“THE PRIMARY PURPOSE of this ship is'assessing
iydrocarbon (oil and gas) resources in the continental
helves of the United States,” Greene says of the Lee.

‘That means looking for the same three characteristics
ought on land: deep sedimentary basins of porous sedi--
aentary rock where oil can accumulate (university re-
carch has established the presence of basins in the South
‘acific); zones that can trap the oil as it migrates upward
hrough osmosis (including faults and stratographic over-
aps); and, most difficult of all, a source of oil formation
— an area where accumulated organic material can break
lown into oil under the ng‘\t pressure and temperature
onditions. :

As onshore wells become exhausted, the search turns
ncrcnsmgly to offshore areas despite the expense of

a m such sources. " the (?‘iblc to safet |I another shun ventures too
PP, ut thc type of rescarch this ship has been domg is We've had '.‘:m ships deliberately try to cut our
joncering,” Greene says. “Regardless of the policies of cable,” Greene says. “I riaember ouce, despite all our

radio warning signals and the buoy, this Russian ship just
kcpt on eommg We had to dive the streamer.”
ile ¢

“ ‘moves no mﬁgrj’ljat"l’? ﬁﬂ&i‘ H}ou?sirsnafl wngkh';%erulnl;
at a maximum of 3 degrces, to keep the cable straight.
Otherwise, top speed is 9 or 10 knots (about 10 mph).
Either way, it’s a long trip, and expeditions are broken
mto legs of 20 to 21 days.

- CRUCIAL AS IT IS, the mulndxnnncl system is but
one of the ship’s research tools. A single-channel acoustic
system can use the samc aif’ penetrate up to 2
kilometers into the carth's aust. Scientists also read ths
sea bottom with *sonobuoys,” jnitially developed to.

" search for submarines, which record underwater sound
refraction.

“There aze all hnds of bccps md.booms Greene

says. “It's a noisy ship.”

'n:: ship also has precisicn umnr. miniranger and
radio bcnoon radar and satellite navigation eqmpmcm
Along with records of the earth's gravity and magnetic
fleld, the shipboard computer integrates d‘;’» dntabn upc
to produoc video dis lays throughout the sl'u.g .

“We steer by that,” Greene says. “When you: m
-way out there, rlyou have 0o idea what anythmg isvor

whcrc It's like flying through space.” . ¢*.
’ ‘Evepwith all the
‘sde:msu need the confirmation of “‘ground truth.” Mgtal
tubes, or'torels,: draw “samples from within the bottam

his administration, the scientists feel dedicated in the - .
tnse of reporting exactly what is there. They feel obli-
sted to point out any environmental hazards that may
xist. chmdanmnpsﬂmshowoilbndnsnswellu
ctive faults, stumps, oil or gas sceps — any hazards that
aay have an effect during drilling or after.

“Most of us are research scientists; our real love is
esearch. We want to try to understand the history of the
arth, its geologics and tectonics. And we want to under-
tand the processes that produce geological features.”

That drive for understanding can make the difference
etween success and failure in frontier areas like offshore !
\laska and the West Coast, where relatively littl= data
nd contro} are available. Because initial resource evalua-

samples of bedrock from oukcrapp
~“Jt’s like being on tolguf a two-szory buudmg. and .
‘)(;;lll re standing there with a.needle on a iong thread,
ng to
yonm doing ftig the dark,” Greene says. - :
- "It" very archaic, bot it\ intercating that with all this
sbphisticoted cqqumenl. wo still need the ground truth,

) ‘Ihemtmcguipme, mgmdomzdcnlofiwerpm-
tstion. Thei's what ecpamgf.eolugy frem othcr gcicnces
- mhy mevety .
"7 Re-omelitting the ship Fu its tropic exp.étt‘oq, w‘v-m .

th::wamqvmgeswdcm after years in the Arctic
_where 50 degrees is high, wit a three-moantly undesteking. .
The cable ‘was ballasted wih oll of o ifferent viscosi

—bléck hull wes ezpainted light bei S
, “The Lee carries a crew of obout ¥ ~ uspally 15
e S e i
] ause is w toward n-.
bﬁc staff, which includes electronic e{b%}hmldam IGH:
Bvenbmkznup!mothwwe&lc It can be an.
* drduous journsy with Little divcmon md virtually a
~~24-hour work'day. -

ep belowdeclu are alr corrprossors for the vmn
Mtichannel gounding osystem. I

the air conditioning system as rcvampcd. a:u:l thc s!n;x)ys o
1ge.

e’s studied the *“‘sea =

sophxsucatcdtcchnology shlpboard .

sediment, and & mussive wih drcdgcs she bottom'to for .-

offa mwfcudfmmthesldcwum—but '

; {vc'vn Deer on the forefront of the oil search

ot international smport

: ON LOCATION
' Video display screens spotted throughout the £.P,
- Lee tell exact location of the ship and indicate
magnetic tields, gravity and other pertinent geo-
physical data. :

“Good technicians are very hard to find,” Greene
says. “The scientists are working all the time, but the
technicians® job can get tedious. The adventure wears off

in a hurry. The young and adventurous ones who haven't
" gotten wcary shxp life don t havc the expenenoe with
the gear we need

DFSPITE THE MISSION'S p:onecnng nature and

the expected benefits to emerging Third World nations,
ﬂnzncuyshenx y asked, ‘But what good will
it do us?" And he has an answer — in fact, he has three,

First, he points out, any foreign aid makes the world
fect better toward America.

“[ felt really warmly received in that area (the South .

Pacific). And the Australians rcally are our best allies,
and we've pretty much ignored them.” To illustrate
Australian regard for U.S. ingenuity, Greene tells about a
day-long train ride he took across the Great Victorian
. His scatmates were two old Aussics who were
wowhng at the expanse of desert rolling by.
“One of them leaned over toward the other and said,
“*‘You know, if it was the Yanks, they'd be growing thmgs
all over hcrc ' Greene recounts. “They have tremen-

~ dous respect for the *Yanks,’ "

.. Second, the rro;ca will advance the United' States’
+ evaluation of world oil supplies and increase our ability to
. predict shortages. “We nced to actively comprehend the
" world oil pxuurc, and by being involved in this type of
- project, we can,” Greene says.
Finally, this kind of research advances scientific
undcrstnndmg of oil origins and formation. “The tecton-
%o dccp sedimentary basins of the area are very like
mia's. There are volcanoes spewing along the way.
It probably represents the Southern California borderland

-3 million years ago. If we find traps for qil, we can come -

"‘back and Iook for similar traps in the U. S.Td say that

Lo 'pmb&bry is ‘of the most valuc to the American citizen nnd

" taxpayer.” .

FEDERAL CUTBACKS a!rcady have hit the Survey
hard —~ the Pacific-Arctic Branch has lost a mnjor re-
search ship and numerous personnel — and projects like
the SOPAC cruise may become, if not rarer, lcls

-« pllsetive,

“ant s rcauy frustrating to the scientists is that
, ‘and now
"a1t°ro rapidly fulling behind beoduse of lack of funding to
t;mntn!n ant} replace equipment. We want to keep equip-
' tent up to the state of the art,” Greene xays. The
mu]t.ldxmh.l gystem iastalled seven years ago, for exam-
" ple, is quite old by clectronic standards.

». USGS work has been applicd basically to résource
cnscs It was gold when Greenc came on board; row it is

tro!eum, and in the future, he predicts it will be water.
vs8an's interest in vi} mdcpcndencc probablyis a major

. mason the SOPAC cruise was funded, he says.

thc future, our research into water resourees is
But itds really gettinf barder,and harder to
wny we want to do It.”

g
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in top-level conference, Bob Rowland. chiet of  Marine Geologist Gary Greene, who initiated Jack Vedder makes a final equipment check.
the USGS Pacific-Arctic Branch (left), and the the oll exploration project, explains part of the . He'll reloin the statf as USGS scientist in charge
Lee’s skipper, Captain Terry Ruff. sophisticated navigation system. ’

of the Solomon Isiand leg of the cruise.

'DUMPLE: HIDE-ABED OR SOFA. A ABOR o
LARGEST STOCK OF UPHOLSTERY FABRICSONTHE = A5/ wfm 11 Y08, AT HALF NORAL.. ¢

PENINSULA! VELVETS, PRINTS, HERCULONS,
BOCADES, ETC., ALL HALF NORMAL RETAlL PRICE!
OUT BEST STOCK EVERI . :

FREE SCOTCHGUARD
.- ON YOUR 8OFA
Oﬁ TWO CANS OF BOOTCHGUARDI

FREE EXTRA JFH COVESS
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‘Tonga-rel:

Fifty thousand pounds
fan relief supplies storm-stricken
Tonga will create cv quarters
for the crew of the US. Geological
Survey Ship SP. Lee arniving
tomorrow.

“They said they wil] take the sup-
plies f they have to put them in

* their staterooms and thowers,” sad
Harry Soukop who, with his Ton-
wife, kicked c’7 the rellef effort

Hawaii last week. .

ondeck.
lot of my wife's Tongan rela-
tives (she is Kalo Mataele, enter-
tainer and ) vl laad the
ship on Monday,” he sajd. "We
'hve_l,‘ml boxes of sgpliec on
The zhip sils on Tueaday andt
will pick up more than a dozen
scientists in Pago Pago, American
Samoa, befare proceeding to Tonga,
making ber more crowdad then
ever.

R A Y 2 2 TE

A
]

ef ship to

of Hawai- .-
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group of Hawail residants listens for the voices of loved ones in recentty cycione-torn Tonga yesterday

PEACESAT saletiite hooiup which connected Tongans 'n New Zssiand, Western and

e L. . F AT T

cyclone

45 yerterday. The
quarters, fo get it

trontported by South Pocific

spoce, inchuding crew

in the refief d

p donated by Hawcii residents for the
rive was
‘ [

. Geologica! Survey ship S.P, lee ot Pier

,700 boxes in oll ovoilable

1. Arother 10,000 pounds collected

i

Airways. —Stor-Bulletin Photo by Terry Luke,

s of Tongo wos boaded oboard the U.S
o by Ap

of the ship offeted to stow the )

lond

WONGA BOUND—Most of the 26 tons of food ond clothin

% T
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Helpmg Tonga
~'to Recover

On behalf of the Tongan community
in Hawaii, T would like to thank eac
person who made the effort to donate to
our Tongan Relief Drop-off on Maich 5
and 6 at 711 Keeaumoku St. The press
did a- commendable job oi covering our
projett and assisung in promoting the

* rollaction of supplirs. As a result, the

response :by the community was over-
whelming-and hear:-warming.

p se— N In. just.two days, we collected over
g

500 boxes. of food and clothes. totaling
in excess of 30.tons of celief supplies.
. We know, having been in frequent con-
tact with orr {ainilics in Tonga. just
how desperately these supplies are need-
ed. Words oi .thanks already have ar-
rived from Tonga. thanks to South
Pacifi¢"Island Airways, which responded
quickly with free cargo space to Tonga.

Our families back home tell us that
while everyone seems to be managing,
we would barely recognize the towns
and .villages which we grew up in. It is

- hard. to imagine. but we are told that

what.was ence dense hrush is now bar-
ren lapd, and odr flat islands are cover.
ed with pools of contaminated water.

In some villages. only a handful of
houses-and, the .churches are left stand-
ing. qnd ww provide the housing for the
dozens - of - Tongans who will be left
homeless. for months to com.e,

It, fook more than a week for relief
“efforts. to reach the villages on the less
populated and rural islands and portions
of the main island. after Cyclone Isaak
destroyed their once-secure lifestyle. It
looks now, -as though, it will take years
for Tonga to recever.

Hawaii's contribution to Tonga is not
* over, but would not have been possible
without the izitiative and assistance of a
few people

Sen. Andv Anderson was one of the
first to soothe our fears by immed'ately
offering whatever, assistance he wvould,
including his centrally located, clean, of-
fice ‘space at 711" Keeaumoku for. the
local collection of food and clothes. His
office worked to pull together the neces-
sary-.assistance from the community,
and proceeded to follow our efforts with
sincere concern.all the way through to
assuring the transport of everythiog by
ship by the U.S. Geological Survey.

As soon as the Friendly Isles of Tonga
are beautiful again, 1 hope you take the
opportunity to visit, and allow the Ton-
gans to repay what- you have done for
them. I think you will then understand
lv:ehy so many have done so much to

lp. .

Onelua Mataele Wendt -

local Problems
e a b
* We have~been. nadmg a lot about the
dnfﬂculgdp;s ahud for_ the sugar indus-
Tmé?ion ﬁwhat will the lawmak-
ers ggow.alleviate the conditions for any
induekeskif difficult days are evident?
Can-Hawaii .survive without sugar,
pineapple.-taurism, coffee, etc?
We should fimd the solutions to these

)

pee

problems e cgnnot rely on the federal fou

government. These are local problems.
Lary M. Kamada

1‘01
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..S.l’ Lee d::pm for Tong,n widl 35 tonnes of food and dothmg Ko ¢ mavzhe md
.mel Honolulu ac SP bcc mo e uta tokoni nfna toni ‘e 35 mei ‘Amelika.’

About 35 tonnes of relief supplies for Tonga
_on board the Geological Sutvey Ship, ‘S. P. Lee’,

are due to arrive at Nuku‘alofa from Honolulu '

Jlext month.

'shore mmeral cxplorauon. '

The Tongan Communi-
ty in Hawaii donated 90
per cent of the relief

,supplies which consist of
65 per cent’ food .-and
35. per cent clothing, Ten
per cent’ of .the supplies

~ Although the ship is s'upplies.' “They sacrificed
not a freighter, Captair their saloon snd “some.-
Terry "Ruff and his 21 crew members donated
trew members have ngmcd their cabin space so that’

-to ship. over thc rchcf ‘the ’ NPPhcs could get “jan cmzcns.

sup-h.cs. - '~ oan to Tonga,” he said. . .
According ©o Mr Harry . " “S, P, Lee” is duc at’ Mr Souop smd thc
Soukop who organised the .Pago Pago pext week .?olyncsxan commumty in

ship to transport the sup-- pick up 15 scientists 0 ° Hawaii is going ™ stage
phu. the, crew is great- . conduct a ‘geological ‘sur- “'g fund msmg concert . for
‘ly * inconvenicnced by - vey ‘in -Tongen and Fiji- -
vo!ununly anymg the " in waters for pou:nml off . Apﬁjq.

WCC To Help T ongé

'l'ongx Nauonalcmmcil the Cburch of Tonga, all ~ Council . of dmrches ns'v
"thuying and despatching '

- 'of Churches, oo Tuesdsy,  the other member church-
-March 23, officially gent s have outside’ -connec- ‘igeeds which are expected

‘@ request for $US500,000 | tions and they can arrange m t}”‘ ngdom soon, .

.o .the’ World Council of for bilateral funding,
" Chueches ofﬂeeipﬁencvs, . The TNCC, sincs cyc Mt Connan said -the
towards the cost of the ‘lone Isaac, “has had dis- TNCC is organising a na-
ﬁonawmg uconmucmn ‘cussigns as o what aczion® ° tiona &:mksgwmg service
e 0 tbcy thould take following . t9. be "held on Sunday
‘the Tonga Netional Coun- * ¢he devastation ceused by ™ cvcmnz st the Centenary
olt of Churchies &crctnry thecyclone, - ... . “‘church. Mulku‘alofa o
R S % 4" World  Councll. of ' prase and thank God
'wed. qmy mdxmmi- v-dmrches hagi pmmu;ly \qd - also m:pms our
tm o o,n o' ‘v . %oooo }tﬂk!ﬁﬂl &qm‘ﬂnd l ‘t\mk‘ 00 VSIIOI.IS gbvcm-
'{ community housing ,:_ . Council of Churches also' .ments which have gene-
5 (pmm dwellings) . . «donated alo,ooo “From yously assistsd Tong nnce

asiAnM . S P R

Y Aedamantia Al W

‘Part of the Toagn

‘. were ‘donated by. Hawai-

‘Tanga in Honolulu on

198:

commsunity belped to pass up pack aft
packwbemckedhthe SP Lee saloca and also inside d
enginc room (chown below). Ko ¢ konga eni ‘o ¢ kakai Ton
1 he'enau tokoni ke fakcheka nima pe ‘s € ta tokori of
‘soni ‘e 38,




Offshore Potentual
S@

of
Pacn? C |

th
ands

&
¥
&
)

Dlylndhmlyufrccdon,appmthndym
per crat, of ;the 12,630,000 cquarc: kilometres com-. .
pthhgdlemmlmofdghthlmdmukshtbe

South Pocific, But

the surrounding waters and ccabeds - |

contain potential marine ead. mincmlmoumca wdthg

to be explo!b:d md dcvelopcd. e -_';_

‘The .minersls md other
resources in the ofshore srees
of Cook Idands, Fiji, Kiribad,
Papua New ,Guipea, Smmos, -
Solomon’ idands, Toogs end,
Veouatu - hdudc pctm&cum.
- mangancse nodulea. ‘metallife-
rous sediments,, pbocpho:im“

bauxite,” gO'd md("prcdom"'u JPom
onls,
The eight natioey, togeiher - .4’

< tn, <

MW&MW

clghth semsion of BSCAP 'k -

Baaghok from March 23 m
Aprl 3,1982, «, .-
In" Jeauary 1979, UNDP
tzblhbed a Us$2.3 ‘million.
pmjcct, officdally known e
mq’\..d Mhnd
omem:hfhdﬁé
Y hithe
‘agency Yoz this Pmimv W“d'

with New ' Zeelend,form the <™ g 'UNDP - réview mindon hes

Committee for Co-ondination
of Joint Prcapcctlng for -
Mhenl .Resources “in - the
'South . Pacific Ofﬁhote Arces
(CCOP/SOPAC).: _
Estsblished In' 1972 by:
the United Natons Bconomic .
and Social - Commiesion for
Asis and the Pacific (BSCAF),
the " intergovernmental body
belps members In' the explora-'
tdon. o( torie Lineral poten-
tal, - Tez:¥ CCOP/SOPAC.
Technical- Sm:m!u wes;
unblhhed 1974 m Suvu

~ Member counu&a mppcn
the ‘Technical - Secretariar,

kopeciilly. .’ undertakiog
surveys, . byt

shipe), - - 2equipucat - fend .

'“PP“F" RRLOR. & [T R
tnncen"hui» ‘

f fundmg.‘ ‘“axp&mm
z g.dﬂpume.non«kn-

recommended  for' extension
hrmo&erthmycm
. Addidond ﬂnmdﬂ

wpport, in the. | .smount of -

Us$2.3 milien will be
[providedby UNDE, = -

. CCOP/SOPAC begen ity
survey .work in 1975, Verscls
hove besn chartered for off-
thore gurveys cvery year since
1977, Offthore worlk fpcus:d
oa _prospecting for petrolewn,
mangancee = . "mddcg.
metelliferous sediments, sub-
'marine ., ., ,phosphatz . .. gnd,
precions , nnd to a
leszer- extent, on uudx for
offshore gold- and wbmd
" bauxdte, -~ -

providing i VA “psamhore pmy:mmc

ycumnd Lacilitics ﬂn@udma gesking coostruction matedals ¢
wis ‘laynched - in’ 1979 and:
l.nﬂbou envirqumentat unam 4
3 ‘wgnam&dinlm '

~Treining ofmtmb:rcoun
uypmmdhnbemarﬂed

iw‘ eboerd-; -ship,- at dxeg

Technical Seatmint md at:

.courses; sponsored by‘.

mmblccunsdunu.ﬁﬁumd the ' Upited Nations sysem, '

omns of equipment, 1.+ g»;~'lt ‘hes slso.sponsored vrork- ; '

The . United- + Natond
Jevelgpment - ngmnme
UNDP) supports - COOP/ ™
FOPAC .cthidu. whid:‘wﬂl

TAILULEL: PRO IFOT: %

_toctonics.

‘'shops - dang with  offshore
md

‘__lld uﬂond

PR

BRITEE L

N
-"'ac "
v

A2 lpd /782;,‘
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Toniele Tufui, 'Sécremry 't Government signing the doc
tinzsferred the Telecommunications Training Centre and

Veololoa - ‘from the International Telecommunicatio.
Government. From left to right: Neil Nottage, Technical M
ment; ‘Anau  Falckakals, . Head of 'I‘rnining Centre a?
Representative, -
Ko hono fakamo oni‘i eni ‘c he Sckelitali ‘a ¢ Pule‘anga k
momoi mai ‘o e Senita Ako Fetu‘utaki Fakamakoni mo ¢ t
‘naunau ‘oku { Vaololoa "nei he Intemational Telecommunic
‘anga ‘o Tonge. Mei to‘vhema Nottage, pule tekinikale % ¢
Telefoni, °Amu Falekakala, ulu" © ¢ Senim mo Ron Linds.

ITu.

precious conh' have been

ncmhom‘ ‘mineral ;.

ln Tonga, there bm been | 7
two scismic surveys for found but some potential . pe
petroleum, two for mangancee  arcas remained unsurveyed,
nodules, coe for metalliferous |, The scarch for ye
sediments, one for phospherite  construction materials hasled 3,
ed four for precious corals.  tothree surveys off Toogatapu g
Additional work was deady’ and the discovery of fine 4

_justified in the search for grained send deposits which, of
peuolcum. : however,. needed * further -
' The.  discovery of evaluadon, .
"hydrothennd menganese in Work on land hes shown by
deep water south of Tongs, that beach sands should no  th
end of mmgnese on s looger be used for construe-  wi
; volcanic iland in the North ton matcrial, & they were to
providéd .  encoursgement  not being replenshéd at o ha
for further work, . sdequate rate to meet local th
AA  few specimens of . dcmnd VAR T

"Passf"tbe
~Margarin

nlpn o 7/
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Hhere Ttme Begins

Nuku'llofu, TONGA.

-Friday April 8, 1982.

Volume XVIII No. 45

10 seniti.

"Kuo tali ‘e he Fakataha Kapineti
‘a ‘Ene ‘Afio ha ngashi tokoni faka-
pule'anga ‘i he tafa'aki fakangoue,
naunau langa, toutki mo ¢ ako wpu
mei he maumau lahi kuo fai ‘c he
saikolone ko ‘Aisake.

Xo ¢ tafa'aki ki he ngoue kuo
tu‘utu‘uni ai ‘o pehe:
® ko ¢ kau ngouc fakame ‘atakoni
‘e palau mo tisi ta'eototngi ‘a ¢
‘uluaki ‘cka ‘c taha pea ko ¢ ‘cka
hono ua mo lahi hake ‘c totongi
vacua pe.
ko ¢ kau ngoue fakap:sxmsx .-
‘e totongi vacua ‘a t ‘cka ‘¢ taha
‘o a‘u ki he ‘eka ‘e 84,

—Tokoni Lahi ‘a e PUIe anga-

4 he mahina ‘c ono ka hoko mai.

® pea ki he ngaahi feitu'u ‘oku ‘ikai
ba misini wulekitoa palau mo tisi
‘o hange ko ¢ fanga ki'i motu
iiki 4 Tongampu, Ha'apai mo
Vavau ke tufaki ta'c totongi ai
‘a ¢ ngashi huo lafalafa, huo sipeid,
huo langa mo ¢ helepelu.

(Vakai ki hono fakaikiiki ‘i he peesi 8)

NAUNAU LANGA

® ‘E w'ctotongi ‘a ¢ naunau langa
‘0 a'u hono mahu'i inga
ki he ‘api kolo pe ‘api lisi ki ha
monomono pe ko ¢ toe langa fo'ou
‘o ha fale maumau,

® Kuopau foki ke vakaii eni mo
tokanga'i ‘e he ‘Ofisi Langa mo
Tokoni Afaa ‘o fakafou he
Potungnuc ‘o ¢ Ngashi Ngaue
‘o ¢ ngaue ‘aki ‘a ¢ naunau langa
pea kuopau foki ke fakapapaun
‘oku fefeka ‘a e sino'i fale ‘e he
Potungaue ‘o ¢ Ngashi Ngaue.

KO E AKO

® ‘E ‘ikai ha totongi ako ki he fanau
ako mei Vava'u, Ha‘apai, Tongatapu
mo °‘Eua ‘i he ngaahi ako'an ‘ga ‘ae
Pule‘anga ‘i he konga ta‘u fakaako
hono ua mo ¢ tolu ‘o ¢ 1982,

® Ko ¢ tenga‘i‘akau mo ¢ ngashi
pulopala ke tufa ta‘e totongi

The 18dsy offshore geosciendfic survey
for mineral resources in Toogan waters has so far shown
s ‘promising potential site for mineral explorstion at
Ha'apal.

The leading scientists from the American Ocesno-
graphic reserch vessel “S.1%, LEE” have told Hi. Mag=sty
King Taufa'shau Tupou IV during thel sudicnce that
they have found a poreniial site for oil, gas or mincral
exploestion at Ha'apai.

.The vessel, on her way from Pago Pago to Naku'alofs,
cruised over and monitored dam from a trench lying
north to south between the Tongan voleanic islands
which included Late, Kso and Tofua and the coral
islands to the cast of Ha'spai group which included
Mo'‘unga‘one, Fotuha's and also Ha'ano, Foa, Lifuks und
.‘Uiha. The data shows that the imestone layer in this
area is deeper and thicker, thus {indicating possibili-
ties of a resourceful mineral potential offshore area.

Meinwhile the SP LEE js currendy cruking in the

southern part of Toogatepu.  This is the second time -

that a similiar survey hm been conducted offshore
jo the kingdom. The first wiis undertaken by s commer-

cial research vemsel “Weswern Isisuder™ hired- by Webb y
"l'alpmlnrvethem’ronpnp--d'luhh"

‘sember and October 1979,
The offshore exploration for off in Tcn' is net.

to start untl na!ymhaue&’nnnﬂnbﬂityoll
&ﬂlingveud.

~$750,000 From NZ

y has paid out TE750,000
hd-hamhnqdamhemﬁa-dnnm
dhuh‘r;:p.

Accord] mcheNllupntthp.ltI&plm
the funds were pald to thelr dients through sidher the Bank
olhnpwnnpbcvdopmm .

The sad & ﬁonhluhd
and HYi hudmnbn-vmkmlhdmd&-
demage caueod by the ¢ dooce to thelr cllenta’ properthe
n 'l'o.'upu, ‘Eua, Ha'spal snd Vaw'a, They have sow=)

the etricken areasand visked esch of thekr clients ln Traga ts
receive first-hand reporta of the cydone damage.

The company roanager, Mr Graham Woolsy, whe s |

based I &mhmmlyhranpnmthdl"'

and paymmnts to their clients, ~1.

A chart of the geosciend-
fic craiee in Tongan wasers
of the offshore occano-
gaphic -research  vessel,
“SP. Lee”, The black
marking ooagidc Late,
Kso snd Tofus, on the
route of the S.P. lne
from Pago Pago
Nuku‘slofa indicates te
area whert the sclentets
found - thick  md
massive layer of Eme-

stones.,

i
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DFFSHORE

Searching for clues.
which may yield future ol
or minerals, en

inezmatonally staffed and
funded resesrch ship s
cruising near the Tonga
Trench.

Rising up from the
Tonga Trench, the South-
em Platform will be ex-
tensively surveyed by the
American geological ship
S$.P. Lee, Lying north to
south, the Southem Plat-

form will be crisscrossed

east to west by the re-
search vessel as it carries
out a number of sophisti-
cated tests. :

Travelling at about five :

knots, the boat carries
twenty  scientdst who
rotate watch assignments.
Their job is to monitor
data collected from highly
technological equipment,
After the information is
analyzed, experts can
better determiine  the
nature of the rock under-
neath the ocean and
whether oil could be
trapped inside.

Included on the
rescarch  team is Sionc
Soakai of the Geologica!
Survey, Ministy of Lands
and Surveys and Natural
Resources in Tonga. His
8.00 am. to 4,00 pm.
watch will monitor gravity
and magnetic field data.
Mr Soakai is a2 veteran
of similar research cruises
conducted by  New

aland and France, He
said that the assignment
of| monitoring geophysical
data will be new to him.
An inttmational crew
in¢luding American;,
Australians and New
Zealanders will be
rotated in the three
liffferent  legs of the
itsion, After completing
hdir eighteen day explora-
of the Tonga plat-
, the Lee will head

fatuatu and the
iollomons for the second
third legs of the

on.

POTENTIAL

" the
T OAustr.o

" Programme  director
and marine geologist, Gary
Greene, emphasized that
the primary goal of the
mission was to look for
resource  potential  off
Tonga's shores.

“We are not in the
business of exploiting
those resources, “‘Mr
Greenc said. “This is
purely a research vessel.
If there is potental cil
or mincrals, it's up to the
govemment and  the
interested companies to
agree on what to do next.”

It will take a month
before preliminary
findings arc known. A
more- thorough report will
be presented in August at
a geoiogical convention in
Hawaii with a final written
report availablc in eighteen
months,

Sponsored by

and Social Commission for
Asia 'and the Pacific
(ESCAP), the rescarch
. mission is being funded by
United States,
and’ New
Zesland. It is working
through the Committee
for Co-ordination of Joint

prospecting for Mineral’
Resources in the South -

Pacific Offshore Areas
(CCOP/SOPAC).

Operating cost for the -

vessel is $10,000 a day,

Electronic gear alone is -

worth an estimated three

to four million dollars, It °
has had exeensive cruises
along the oil-rich Alaskan

cozstline  along  with
conducting  tests
Oregon and Califomnia,
Along with measuring
the earth’s magnetic field
and - gravity, the Lee will
gather scismic information
and collect soil sampies
from the Tonga Platform,
Other tests will be able to
determine what kinds of
rock lic 2.5 miles below

the
~ United Natons Economic

off

the ocean bed.

1 | NiiHED “-TONGA CHRONICLE. April 8, 1982.
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THE vecosl, R.V. Samed P. Loo

gk

WO United States vesseis, R.V. Samuel P.

oe and R.V.
arch Zor ofl,

KanaKeoki involved in a major
ges and minerals in the Bouth

acific are visiting Suva.

2o goo-scientific turvey
leh Invelves more than

ors and is expocted o

era June after
ting through Fiji,
uaty, and the Bolomoa

hvwihputdl:ﬁ
re programme fav

 the two American
ois, aimed at better
rstanding the mincral

v Pace.

United Nstions sup-
1d body based in Sava.
¢ fusetion of CCOP/
AC is to sasrch for

mine~cls fn the

) BP, Loo i3 a wll
voosel

On the recent crvise she
concentrated oa geophysi-
cal work on the soutbern
Tongs Plat{orm, sn area of
nhuVe:{ shallow water
south Toagatapu and

 Danked by the Tonga
Trench to the east.

The aim of that cruise
was to assess the

loum  potential the
platform, which lies just
south of ap area ender

enchered st Kings Wharl, Suva.

-

oy S, Pacc

o FROM PAGE 12
within two years of .the
erulse.

The Marine t
win"lhe U8, Coslogiaa
8urvey _team, Dr
time that the U.S. has

“The Loa carries a crow

Gary
Greene said this Is the first  of gbout 80 — 185
mmmnmm

into such a venture

We;ld ?h"l}L
“It's the biggest um)di-
"tion we've un‘zerukcn. he

siid,
*The Lot s the oanly
vernment ship outfitted
tier purely ical and

hysical research,
p'?&g:r ships divide their,
time and beﬂ:d“ among,
uology. phys 0008DO0- |
graphy ard meteorciogy as
well as .
UNIQUE

“0l industry with
comparable equipment
stick to appliod ressarch to
mect with specific noeds
which the Lee integrates

plisd with basic research
at advapeing scieoti-

grew mombers, The'

BOPAC cruise is weighted
towerd odentific  staff,
which includes sloctroale
techniciana.”
u{l‘ln& in Bmmu the Loe
open public
o today from Zpm
‘I'En Keva Keoki s
i Suva until Friday
and loe will leave
tomorrow.

MARINEC

-

CM,JWMMW-WWh-ﬂhMM

)

g K 5% " Y fto
goologist, Mr Jacses Each' of the United States vesoel,

talks about the swrvey whils Micrepalesestogiol D -
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~ Jepartment of the Interior
Geological Survey, Western Region
Menlo Park, California 94025

Public Affairs Office ‘ Edna King (415) 323-8111, Ext. 2953
Gail Wendt (703) 860-7444

For relesss: GFON MCEIPY (Neiled Bay 7, 1982)
5G5S RESEARCH SHIP CRUISES PACIFIC OCEAN FOR ENERGY, MINERAL RESOURCES

The U.S. Geologicel Survey research ship S. P. Lee s curreatly oo a nine-month
cryvise ingche Pacific Ocean gatherisg geologic mfomnnon that may Rad to discoverics
of new nil mui gas resourcec decp beneath the ocean's surface.

The BSCS research vessel, home-based in Redwood City, Calif., is presently (ear)y
May 1982) surveying offshore areas sround the Republic of Vanuatu (formerly New Hebrides
I1slands), gathering seismic, gravity and magnetic data. Such date will help USGS
scientists evaluate the regional geology and tectonic framework ta assess the poteatial
for the accutteace of oil and gas resources, and to assess geologic hazards that could
offect exploration snd development. The Lec has already surveyed sn ares around the

Ringdonm of Tomga.

The 5.2, Lee voyage is providing techmical support in conventional energy resource
identificarion to Pecific Island goveromeats under the sponsorship of the Agency for
International Development, amd is conducted under an agreement among the governments of
Australiz, FNew Zealand and the United Btates.

Some of the preliminary results from the current voyage vill be given st the
quadrenniel oeering of the Circum-Pacific Council for Energy emd Mineral Resources,
August 22-28, 1982, ia Honolulu, Hawaii, Bowme ],000 international representatives sare
expected to attend the Hamsii seeting ead to exchange information on the many ambitious
stud{¢s thet the variows countries are conducting a3 part of the Circum-Pecific Project,

USRS scientists and others will meet for a briefing Monday, May 10, 1982, &t 10:00
z.a. in the Lecture Room of the Nationsl Academy of Sciences (2101 Constitutios Ave,,
NW, Weshington, D.C.) es part of s four-day working session on the Circum-Pacific Map

Project.

The Hap Project -- probadly the Largest undertaking of its kind -~ will map the
ocean floor snd the continewtal margins of the Pacific basin, wvhich covers more than
half of the Barth's surface. Results Gf this mmbitious mapping effort will aid in rhe
segrch for critically needed minersl sad energy resources and will iacrease our
wnderstanding of the resources, and of asrthquake and volcenic hazards in this
geologically volatile ares of the world.

As an exmmple of new wineral deposita that can occur in the Pacific Ocean, & Xeasn
aboard the 5. P. Lee lost i3l) found rich metsel deposits of gzinc, copper, silver snd
other cvitical minerals 7. 000 feet delow the ocean surface on the Jumn de Puca ridge 250
wiles off the Pacific Nocthwest coast, The discovery usms hailed as aoune of "the most
exciting oremts for U.S. werine geologisis in recent years.”

The South Pacific leg of the cruise will end sbout June 1l In Rabaul {formerly Xew
Brirain). The 8. P. Lee will then head to the Bering snd the Beaufort seas to conduct
additional geologic investigstions on the U.S. Outer Continental Shelf.

§ ¢ ¢ ¢
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the Broadsword and the Brilliant -~ in the battle group, They have the much more modern
Sea Wolf antimissile missile systems featuring highly sophisticated Marconi Ltd, radars,

Sea Wolf is comparable to the U, S, Navy's Aegis battle-management air-defense radar
system which first went to sea last year aboard the CG-47 class cruiser Ticonderoga. The

Aegis system, incorporating General Dynamics Standard ER (extended range) and Standard
MR (medium range) missiles will be deployed on all such crulsers, two of which are re-
quested, at $1,1 billion, in the FY83 defense budget. Moreover, the Navy also is starting
to deploy the General Dynamics Phalanx system -- radar-controlled rapid fire cannon -~
for point defense against any missiles which slip through the F-14s and the medium-range
and short-range missiles,

But as of now, the air-defense systems on most Navy ships are very old ones, based
on radar and missile technologies dating back to the 1960s, '"We'd be in very tough shape
against a massed missile attack,' asserts one Navy source, contrary to the official claims
of the brass for public consumption, Adds a very high-ranking Defense Dept. civilian official:
"The Navy has done a great job in antisubmarine warfare but it's 'way behind the curve in its
ability to defend surface combatants against missiles,"

Many analysts agree that the harshest fact for the U, S, Navy -- and all navies -- to
face, amid the arguments and counter-arguments over defensive measures, is this: missiles
and torpedoes will continue to improve in accuracy, range and explosive power, while sur-
face combatants get bigger and easier to find and hit, if not necessarily to siuk.

But a carrier need not be sunk. All an attacking missile force need do is put its flight
deck out of commission, leaving its interceptors and attack aircraft unable to take off or land,
"As {f it needed proving,' says one Pentagon official, ""the Exocet incident demonstrated that
all navies are up against the new age of missiles,'" 4ud by the year 2000, he and others pre-
dict, there will be ""no way of sustaining surface fleets without bankrupting the defense bud-
get to pay for their defense,"

USGS RESEARCH SHIP §, P, LEE IS ON A NINE-MONTH CRUISE IN THE PACIFIC, Cur-
rently the vessel is in the New Hebrides (now identified as the Kapublic of Vanuatu); the ship
has already covered the area around the Kingdom of Tonga. Preliminary results of the voyage
will be presented at the 22-28Aug82 meeting of the Cirecum-Pacific Council for Energy &
Mineral Resources in Honolulu, The Lee is looking for ofl,

‘Meanwhile, earth scientists from 25 nations are working on the Circum-Pacific Map
Project, an eight-year-old venture which, says the U.S, Geologic Survey, should produce a
"better understanding of the potential resources locked deep beneath the ocean's surface and
help in mitigating the earthquake and volcanic hazards in this geologically volatile area of
the world,”" Map project scientists recently met in Washington DC,

NAMES IN THE NEWS: PROF, JOHN E, (JACK) FLIPSE WAS ELECTED to the Natl, Academy
of Engineering, Flipse is at Texas A&M Univ., College Station.... L. Donelson Wright of
The Univ, of Sydney, Australia, has been appointed professor of marine science and chair-
man of the Dept. of Marine Geology at the Virginia Institute of Marine Science, Gloucester
Point....Fritz Huntsinger Sr, received the 1982 Offshore Technology Conference Award for’
Individuals, He is the founder and chairman of Vetco Inc,, Ventura CA, and was honored
for his "'50 years of technological achievements and for his contribution to the development
of subsea wellheads, blowout prevention equipment, control systems, and marine conductors
for offshore drilling and production operations".,..The tenth Rosenstiel Award in Oceano-
graphic Science went to Prof. Anthony B, Watts, Lamont-Doherty Geologicai Observatory,
Columbia Univ., New York....Lt, Cmdr. Wayne L. Perryman has been named commanding
officer of the NOAA ship Chapman, the newest vessel in the fleet of the Natl, Oceanic & At~
mospheric Administration. She is a 127-ft, fisheries research vessel.

OCEAN SCIENCE NEWS is published weekly by Nautilus Press Inc., Washington DC @ $235 per yr. Edward W. Scripps |l,

Publisher & Board Chairman; John R. Botzum, President; Jerald G. Clemans, Vice President-Marketing; Frank Capra Jr., Viex
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~fran’s War Successes
- Threaten Neighbors

CEp

AN UNEXPECTED side eflect of the Iran-lraq war, entering a
critical new stage, involves Saudi Arabia, and whether this stal-
—art U.S. ally in the Middle East faces a new threat to its political

bility.

In the past, discussions of threats to Saudi Arabian stability
have centered on two primaty theories:

o That the kingdom eventually was going to be torn apart in an
Iranian-type revoluticn that would take it from fricadship to
emnity iowacd the U.S. in much the sume pattern as Iran, which
not iong ago was a U.3 ally in the Middle East. That scenario
generally is not accegned as valid by persons who have closely
examined the history and culture of Saudi Arabia and know the
strength of the royal family.

o That ultimately the Soviet Union would tighten its ring of in-
fluence around the Arabian Guif — a program that seems to be
succeeding — and find a way to subvert the Saudis. The Soviels
have cxtended their influence in the region through Afehanistan
and Iraq, bul the communist giant hasn’t made pereceptabie head-
way-in Saudi Arabia,

The allcged new threat to Saudi Arabia comes from the fact
that the tide has turned in the Iran-kraq war toward the Iranians,

By DeVan L. Shumway

who say thev'l] continue marching into Baghdad and install their
type of fundamentalist Islamic regime in lrag. That is seen as a
threat to the Gulf's more conservative states, most particularly
and importantly Saudi Arabia,

Repeatedly, Iran has warned members of the Gulf Cooperation
Council, such as Saudi Arabia, Qutar, the United Arab Emirates,
Bahrain, Kuwait and Oman, that it will spread the war to their
territory if they continue aiding lraq. The GCC is trying to form
and initiate a unified Arab stand toward the Iran-Iraq war.

Finatly, the Reagan administration is becoming concerned ab-
out the ellect of the war in the strategically important Persian
Gulf. It was that concern which led Secretary of State Alexander
M HaiueJr. to say in a speech at the Chicago Council on Foreign
Relations that the U.S. intends to assume a more active role in
trying to find a road to peace,

Is there danger that the Khomeini government, if it succeeds in
winning the war that lraq began, will decide now is the time to
spread its fundamentalist sectarian religion to other nations of
the gulf through foree of armns? Cettainly there is such a danger,
but such acts — either through military or political subversion
means — certainly would result in the threat of a direct counter-
response from the US.

However, it may be a recognilion of such a petential threat
that's awakening the Reagan administration to the new status of
the Iran-Iraq war. Or perhaps it was a statement by Ayatollah
Khomeini warning the Guli' nations to stop what he sees as obudi-
ence to the United States. “You must realize that the superpowers
will not support you as mitteh as they helped the eriminal Saddam
(Irugi President Saddam Hussein).” he said. “They will sacrifice
you for their own interests. | have a picce of brotherly advice for
you —do hot do anvthing which will oblige us, under the tenets of
the Koran, tc treat you according to divine law.”

s

Ship’s Pacific
Research Will
Be Topic at
Conference

By Marvin Murphy
Oil Daily Staft Writer

SCIENTISTS reporling on the
voyage of the rescarch ship S.F.
Lee at a 32-nution Pacific encrgy
conference in August will have
more to talk about than their prim-
ary mission, the huat for signs of
oil, gas and nmiinerals.

The Lee has been harassed by a
Soviet trawler off Alaska's Kodiak
Island, took emcrsency supplies to
storm-swept Tonga Island and
ound strange sca creatures swim-
ning through boiling water off the
Jregon coast.

Gary Greene, marine geologist
vith the U.S. Geological Survey,
vill head a tcam of scientists re-
orting on the Pacific leg of the
V. Lee's nine-month cruise, They
7ill discuss the trip to about 1,000
cople expected to attend the Cir-
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um-Pacific Council for Enerpy
nd Mineral Resources conference
1 Honolulu Aup. 22.28,
Greene, deputy chairman of the
mference and one of 20 scientis's
board the ship, recently came
anne to prepare his Aug. 26 report
the conference.
The sunvey is being conducted
der the auspices of the Umited
ations, with help of avencies in
e United States, Australia and
w Zealand.
While trailing a two-mile-long
ag line equipped with seismie
nsing hydrophones, the Lee nar-
wly averted a collision with a
wviet trawler during a cruise
veral years azo off Alaska. Ship
pt Terrence RulT waid the Soviet
isel veered at the lust minute.
tull said the Lee kept coming
spite repeated warnings that it
d been trajled one whole day
1 had been photogaphed repe-
dly. During operations in the
1skan aren, the ship found oil-
wring rock in the Bering Sea and
drocarbon potential 1n the

Navarin Basin.

Last March, the ship began what
the USGS hailed as the first exten.
sive survey of the Pacific Ocean
south cf Hawaii — a vovage that
would Last nine months, taking itto
[tawaii, Tonga, the Solomons,
Fijis, American Samoa, and
Vanuatu (formerly New Hebrides
Islands),

After the South Pacific portion
of its mission, ending about June
11 in Rabaul (formerly New Bri-
tain), tie Lee will head for the Be-
ring and Beaufort Sca, off Alaska,
for further seismic work — return-
in? to its home base in Redwood
City, Calif. in October.

Shortly after leaving California,
it received an emenzency call for
help in transporting food 2nd clo-
thing donated by Hawaiians afler
the kingdom of Tonga, near Fiji,
was struck by Cyclone [saac, feav-
ing thousands homeless.

HUGE AREAS OF THE PACIFIC ore indicated in a map showing the mute of the rescarch vessel SF. Lee as it studies
the oil. gas and mineral potentiad of the Pacific. The voyage’s findings will be discussed al the Cireusn Pacific Council for
Energy and Mineral Resources conference in Honolula Aug. 22-28.

China will send a representative
to the conferencee for the first time.
Other major speakers at the meet-
g -- held every four years during
the past 12 ycars — will come from
the U.S the Soviet Union, Indone-
sia, Austratia, Chile, znd Canada.

More than 133 reports will be
given at the conference, said J.
Erick Mack Jr. of Univn Qil Co..
reneral chairinan. Mike Halbhouty,
Houston geeloaist, is chairman of
the council and hnnorary chair-
mar of the comiarence.

During the mzeting, details of a
10-vear mappirz project involving
190 feoscientixs from 27 Pacific
countries will e released. Data
obtained «urisee, the nippine, con-
taining detaited information on
the sea floor cvatour, shore lines,
cuergy and misaccals, geothermal
and voleanic activity, and other
technical mitter is heing put on a
USGS cunnuter.,

After delivering its zango, scien-
tists and tie erew were invited to
meet the king Furinately for the
men, novmally dressed in shorts
and T-shirts, there were a few nice-
ly pressed Merchant Marine uni-
forms ahoard fue the official core-
monics.

Undcrsea Springs

While operating 280 miles ofT the
Oregon coast last vear, it disco-
vered a valcanic hot sorings with
crab like and wartn-iike ercatures
i near 400-decree Celsius temper-
atures. The arca, believed to con-
1ain rich deposits of 7ine, copper,
silver and other eritical metals,
has an “ineredible resouzee poten-
tial," said KX,

The Macific copference is spon-
sored by the American Association
of Petrotcum Geologists, six other
related organizations, and is sup-
purted by 42 scientifie groups in
countries along tue Pacific,
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_New Pacific.Basin Map Could Aid ResousceSearch

Ev Fahowio Lanlwa
3 el W The Asian Wall Buvet Journal

WASHUNGTON — International scientists
have ncarly completed a goological profile of
the Puciiic Busin that could aid in the search
for “critically needed” energy and mineral
resources, US. Geologic Survey officials
have announced.

“It's probably the biggest map-making
project in history,” asserts Dallas Peck, the
federad agency's director. “We've
assembled several hundred earth scientists
from 25 dufferent countries o chart an area

Union @il Signs
Pact to Develop
Thai Gas Fields

Special Lo The Axian Wall Strect Journa)

BANGKOK - Union Oil Co. of California
and two Japanese partners signed a contract
with the Thal government that will result in
a $§1.6 billion investment to bring new
natural-gas fields into production.

The 25-year sales contract marks a major
step forward in Thailand's bid to slash 30%
to 40% off its costly oil-import bills, By the
end of 1966, Union Oil and its partners expect
to provide between 550 million and 650 mil-
lion cubic feet of gas a day, up from about
140 million now being supplied under a 1978
agreement. Thal industry is expected to use
the gas, which will be taken from the Gulf of
Thaland.

Union Oil said it and the two Japanese
partners will invest $1.4 billion in bringing

the new fields into production. The Petrole-

um Authority of Thailand, the government
agency that will buy the gas, said it will
invest $200 million for a 42-kilometer pipeline
to connect the fields with an already-’
operating 425kilometer pipeline that trans-
ports gas fromother fields to shore.

The contract covers gas from four blocks
in the Gulf of Thailand concession held by
Union Oil andits partners.

Union Oil has an 80% interest in each of
two of the four blocks, while South East Asia
Petroleum Exploration Co. of Japan holds
20<%. The U.S. company bolds 607 of each of
the other two blocks and Mitsii Oil Explora-
tion Co. of Japan holds 40%.

In 1978, Union Oil and Thailand signed a
25-year coniract covering one field. Produc.
tion at that field, Erawan, began last Sep-
tember but has been below contract levels
because of technical problems. Petroleum
authority officials said Union Oil currently is
supplying between 140 million and 150 million
cubic feet of gas a day instead of the
contracted 200 million. Production is expec-
ted to reach 200 million cubic feet by Septem-
ber and 250 million cubic feet by the end of
the year, theysald.

Under the new contract, Union Oil and its
rartners will supply an additional 150 million
:ubic feet a day beginning in 1985 and more
ater. The price at which Thailand is buying
ras under the second contract hasn't been
Lisclosed, but sources said it {s about $2.25
ser 1,000 cubic feet during the first year of
iroduction. The petroleum authority is buy-
1g Erawan gas at $2.20 per 1,000 cubic feet

or the first year of that field's production.

that covers more than haelf the Euarth's
surface.”

The resulls so far are “amuzing,” Mr.
Peck says. The Pacific map, eventually will
be published in a total of 43 separate formats
and detailed segments. The map compiles
carlier discoveries of seabed minerals and
subterrancan oil and gas and also indicates
the probable location of other such troves
through the interpretation of geologicul data.

Besides Its potential commercial value,
the project's analysis of fault lines, seismic
zones and other crustal features will help the
Pacific countries *‘minimize the hazards of
natural disasters like earthquakes and vol-
canic eruptions,” by enabling agencies to
provide better advance warnings, Mr., Peck
5ays.

Some of the project’s findings will be
reported to a conference of the Circum-
Pacific Council for Energy and Mineral Re-
sources, an international body that organized
the project. The meeting will be held Aug. 22
to 28 in Honolulu.

The council is supported by the U.S. Geo-
logical Survey, several major international
oil companies and geological societies from
the several countries.

Related Rescarch

Eighteen of the 43 charts are already
available to scientists and exploration com-
panies through the Ammerican Association of
Petroleum geologists, a Tulsa, Oklahoma,
professional body that's assisting the council.

The Pucific project, started In 1973 at the
initiative of U.S. scientists and oil compa-
nies, has spun off a number of related re-
searchactivities,

For instance, it has encouraged the U.G.
government and United Nations agencies to
support the first detailed study of hydrocar-
bons in areas off Tonga, the Solomon Islands
and Vanuaty, formerly the New Hebrides
Islands. These South Pacific islands lie on

the sanme geological-plute boundary where
productive Indonesian oilfields are situated.

A U.S. Guologrical Survey vessel, the S.P.
Lee, has completed soundings off Tonga and
is accumulating scismic data off Vanuatu
and the Solomons. The Redwood City,
Californii-based research ship is the same
one that recently found nch deposits of zinc,
copper, silver and other minerals 409 kilome-
ters off the U.S. Paclfic Northwest at depths
0f2,100 meters.

The results of the South Pacific survey
will be reported at the Honolulu conference.
It the data indicate possible hydrocarbon
deposits, oll companies could be induced to
apply for exploration rights, the council’s
spokesmen say.

Cooperative Effort

‘The cooperative effort has also led to the
signing of three U.S.-Chinese scientific
agreements that will involve 31 joint-
research projects and the exchange of more
than one hundred scientists between the two
countries. Among other things, the two na-
tions will work togcther on earthquake-
prediction methods, coal-basin exploration
and drought and flood studies.

“We're newcomers to earth sciences
compared to the Chinese,” a U.S. Geological
Survey spokesman says. “They've been
working in this field for thousands of years."

By pinpointing the likeliest mineral loca-
tions, the map-making project could
significantly reduce the cost of future explo-
ration, the council says.

*Three corditions have to be met before
an area can be judged to be l.{;»vorm
prospecting,” explains Donovan Keliey, a
Geological Survey officlal. "It has to have

- the right kind of rocks, a history of tempera-

ture and pressure needed to cook the raw
materials for fossil fuels and geological
structures in which those fuels could be

trapped.”

Italian Auto Makers Want BL’s Car
Labeled as Japanese, Not British

Special lo The Astan Wall Street Journa)

ROME -~ The Italian aulo industry is
contesting the nationality of a car, and the
dispute may affect future Japanese ventures
in Europe.

The car is the Triumph Acclaim, which is
made in the United Kingdom by BL PLC of
Britain under license from Honda Motor Co,
of Japan. The model uses some Japanese
parts.

BL says its Triumph Acclaim is British,
but the Italian auto industry association
claims it is Japanese. The question of nation-
ality is important because Italy limits im-
ports of Japanese automobiles to 2,500 a
year. BL plans to sell 4,500 Acclaim models
in Italy over the next 12 months.

Italy’s Foreign Trade Ministry says it is
examining the car's origins and may use the
information it garners as a basis of a protest
to the European Community’s executive
commission. . ’

Italy apparently would have a hard time
making Its case because the pertinent EC
regulation states that a product's origin is

- the country where the final and most impor-

tant production process takes place. Not only
is the Acclaim assembled in Britain, by BL
says 70%of its parts are British,

But 705 apparently isn't enough for some
Italian auto makers. ‘'We are vpposed (o this
car's entry into the Italian market because
its contents don't reflect what we consider to
be the proper level of European participa-
tion,” says Cesare Romiti, managing direc-
tor of Fiat S.p.A., Italy's largest auto maker.
He says a car should be 80% European.

Other !talian auto wndusTy ledaers nave
disputed BL's 70% figure and say the car is
only 60% Britishand that that lsn't enough.

One Italian auto industry insider says that
Italy isn't really interested in winning its

- case against the Acclaim but is more con-

cerned about “the entite issue of Japanese
products coming into Europe under cover of
joint ventures such as these."

A top auto industry association official
agrees. “'[ think we have the general support
of other Comunon Market members in
rethinking what constitutes a European
product in these situations," the official says.

Friction Over the Acclaim heated up in
Avril when shipments were held un in Narth.
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USGS Research Vessel To Explore Pacific

by Tony Hatch

REDWOOD CiTY, Callf. — Hot
streams of water, a lode of valuable
metals, eerie sea creatures and even
some harassment from foreign ships
may all be part of a voyage of the
Samue! P, Lee.

The Lee is a 210-loot research
vessel operated by the USGS based
here. The converted Navy ship sailing
with 20 scientists and a crew of 22 on
a nine-month cruise encompassing
Hawaii, the Solomons, the Fiji islands,
American Somoa, Vanuatu and finally
north to the Beaufort Sea before
returning to California in Octooer.

According to USGS marine
geologist Gary Greene, this is the first
time tive Survey has extended an
exploratory mission south of the
Hawaiian islands.

Greene, deputy general chairman
of the Circum-Pacific Energy and
Minera! Resources Conference, to be
held Aug. 22-28, said that findings
made on the Lee’s voyage will be
made public at this summer's
conference in Honolulu. International
earth scientists representing nations
having an interest in the vast Pacific
Basin are expected to attend.

The Lee, said Greene, will search
for oil, gas and mineral deposits in
the Pacific.

Seismic surveying will be done by
using a compressed air sound source
to produce echos from rock layers
beneath the sea floor. The echo
effects are monitored by hydrophones
towea uy cable near the surface two
miles astern of the Lee. The data is
processcd by on-board computers as
the vessel zigzags on its course
across the Pacific.

The Lee's captain, Terrance Ruft, a
25-year veteran, recalled a 1977
cruise in waters south of Kodiak
Island, Alaska, when Russian trawlers
headed straight for his ship, only to
veer away at the last minute. Ruft
explained tnat the Lee has little
maneuvering room while the seismic
towing apparatus is deployed behind
his vessel. The Les, he said, has — in
addition to customary international
flag and light signals — specially
recorded radio messages in foreign
languages to warn other shipping
away from his vessel.

Members of the crew also recall
other times when they've been
shadowed by foreign submarines and
naval photo ships. On one occasion,
said Ruff, a photo vessel spent nearly
a whole day shooting pictures “up
one side of the Lee and down the
other.”

Thu resuts of the resoarch vesso! Samuet P. Lea's findings will be made pubiic at the Circum-Pacific Energy and

Mineral Resources Confersnce, Aug. 22-28, in Honolulu.

Minerals And Strange Sea
Creatures

As part of this year's assignment,
the Lee will also explore an area of
the Pacific for manganese nodules —
which could lead to potential mining
of that strategic mineral — and
others.

On a voyage last year, scientists on
the ship discovered a volcanic “vent”
which they believe could reveal a
lode of silver, zinc and copper. The
volcanic hot springs, apparently
sustaining an assortment of
strange-looking sea creatures, was
discovered approximately 280 miles
oft the Oregon coast in a section of

tne rugged mid-ocean ridge system
called the Juan de Fuca rise. The sea
creatures living near the 400 degree
(Celcius) spring included crab-like
and worm-like animals,

According to one of the Lee's
scientists, the oceans have “an
incredible resource potential —
resources we didn't even know we
had 10 years ago.”

The energy and mineral potential of
the Pacific will be the prime subject
among one thousand or more
scientists and authorities who will
meet in Honolulu. Among the nations
represented will be the United States,
the Soviet Union, Mexico, the

Philippines, Australia, Japan and —
for the first time — China.

At least 42 scientific organizations
in North and South America, Asia and
Europe will take part.

Rifle Is Employed
For Seismic Shots

LAWRENCE, Kan. — Use of a
.22-caliber rifle has helped produce
seismic records to find shallow water,
according to the Kansas Geological
Survey here.

Don Steeples and Ralph Knapp,
both with KGS, have been able to
detect water-bearing formations as
shallow as 25 feet underground. The
rifle, mounted on a hoelder, is shot
directly into the ground, producing
clearer seismic records than other
sources of vibrations, the geologists
said. Conventional seismic shots
usually do not detect formations
within 100 feet of the surface they
said.

As well as aiding shallow water
prospecters, the method could be
used to indicate the nature of shallow
rock formations intended to provide
foundations for buildings and dams,
according to Steeples and Knapp.

RMAG Elects New
Executive Officers

DENVER — The Rocky Mountain
Association of Geologists has
announced 1982 Executive Board
elections.

Joining president Joseph Hull (LF
'563), Ensource Inc., are David B.
Mackenzie (AC '57) Marathon Oil
Co., president-slect; James D. Lows!!
(AC '56), consultant, first vice
president; Edward D. Dolly \AC '65),
consultant, second vice president;
and Nancy Darnell (JR '74), Nova

Petroleum, secretary.
Patar E Calin (A 'AT\ Ldach

Saudi Arabia Lets Aramco
Lower Crude Qii Production

HOUSTON — Saudi Arabia
apparently p'ans to allow Aramco
production to drop as much as 2
initlion barrels of oil per day to defend
its $34 price tag on Arabian light
crude, according to Petroleum:
Informaetion fnternational.

The Feb. 15 issue reporis that
current production has dropped to a
little more than 8 miltion barrels per
day and the Saudis are prepared to

Ademm miomshiimblnm aiiam bbb simd e

Although the Saudi government has
not officially set policy to deal with the
current unusuatly weak market for its
crude, the production cutback has
received the strong support from
neighboring producers and Aramco
offtakers.

According to Pl, the Saudis have
not previously dropped production
stgniﬁcanlly due to custornary caution
in changing productlon levels and a

Aanlon bms mmias mriama ba snsdiinn

Study Reviews
Mineral Usage

In 1980, nearly 9,000,000 tons of
industrial minerals worth well over
$750 million were used in oilwell
drilling and completion operations,
according to a recent study by
Gorham International, a contract
research and development firm based
near Portland, Maine.

In 1981, as a result of the increase
in world drilling activity, mineral
demand has surpassed all
expectations, and growth is forecast
to continue at an average annual rate
of 13 percent through 1985. By 1990,
the market is estimated to be nearly
triple the present size and be worth
almost $2 billion in constant 1980
dollars.

Barite and bentonite continue to
dominate the list of over 20 minerals
required by drilling and well service
companies. However, as cost
pressures fuel the search for more
effective drilling fluid components,
minerals such as hematite, ilmenite,
calcium carbunate, mica, salt and
silica, among others, are showing
excellent potential for specialized
end uses.

The just-completed Gorham study
warns of possible bottlenacks, delves
into probable changes in the
state-of-the-art, and suggests
strategies to tap the volatility and
rapid growth of the world drilling
market. The report also provides a
detailed mineral-by-mineral analysis
and a long range market and
technical forecast, as well as covering
the status of the compelitive situation
and distribution problems.

For more information on “Industrial
Minerals for Drilling Mud and Well /

P amnlatinn Marbate * Anntact: Nr
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Research boat
Samuel P. Lee . . .
floating laboratory
for scientists study-
ing Rabaul volcano.

-~

Study
volcano -

A group of inter-
national scientists is
conducting studies on
. Babaun} volcano.

They are searching #
for valuable informa- [
{ion on the subsur-

face structure and
submarine topogra-
phy of the volcano.
Chief ¢
geologist Mr Kerry
Doble =aid the seis-
mic refraction and
bathmetrie studles in
the harbor might en-
alle volcanologists to g
.make better predic-
tions on future volea-
nic activity. :
The scientists, w40 §
arrived abcard an [
American geclogleal §
survey research beat,
the Samnuel . P. Lee,
are expected to com-
picte their studies to-

boat was working un-
der the auspices of
the committee for co-
ordination of joint |
prospecting for ml-
neral resources (n
South FPaclific off-
shore areas.

Mr Doble s2id a gl-
milar marine sarvey
hzad just been comple-
ted in the Solomon

" sea region, west of §

‘The eurveys have }
been funded by the
United States, Aust- |
tralia and New Zea-
land governments.




Pacitic Expedition
Search for Oil Sources

By Susan Manuel

Star-Bulletin Writer

Scientists know more about the
nergy-yielding potential of the
outhwest Pacific Ocean floor
nd about the chance of finding
il in ocean and island reefs as
he result of a nine-month cruise
inished this year.

The US. Geologic Survey expe-
itlon hinted that a huge ofl

1sin -could run from the Solo-
on Islands to Tonga, but the
'searchers still don’'t know if
ymmercial amounts of oil exist
wywhere south and west of Ha-
all.

Under the auspices of. the:
nited Nations and funded by
e United States, Australia and
ew Zealund, the research ship
P. Lee dragged a two-mile line
iggeing seismic sensing hydro-

iones around Hawali, Tong‘a. the
lomons, Fiji, American Samoa
id Vanuatu.

A. Macfarlane, director of the
:partment of Geology, Mines
id Rural Water Supplies in
inuatu, said the cruise was “ex-
emely successful," but “whether
not there's any oil or gas isn't
jown.” Results won't be out for
months,

H. GARY Greene, a US. Geo-
ic Survey marine geologist,
d the basins cbserved during
e cruise had a similar structure
oil-bearing regions elsewhere
the world.

Greene and Macfarlane joined
jout 1,000 other scientists for
ie week-long Clrcum-Pacific
nergy and Mineral Resources
mnference at the Hilton Hawaj-
n Villaap this week, :

Besides exchanglng mineral
nd energy research from around
1e world, scientists were intro-
uced to a huge Pacific Basin
*ologic map, assembled by hup.
reds of earth scientists from 25
yuntries. ]
As a spinoff from the mappin

roject, begun in 1973, the nlteg

ations began studying hydrocar-
»ns and mirerals around the
yuth Pacific Islands. Tup U :
aung, a U.N. petroleum geolo-

st, said yesterday that he's optf- .
istic oil will be found on or
:ar some-of the island natjops, ‘'

rnaay, August 27, 1982 Honolulu Star-Bulletin

- MAUNG SAID data from Tonia
n

- looks particularly promising.

‘the early 1870s, oil companies
converged on Tonga to {nvesti-
gate five oil seepages,lqr com-

mercial potential.

Although the geepige ylelded

genulne crude oil, three of the
tompanies pulled out, unable to
find the source of the oil. Samuel
Gary Oil Producers Inc. remain
and share Maung's theory that
- the "source rock,” once found,
will be the once-organic material
that evolves into oil-bearing

minerals.

Maung said Fiji, Vanuatu and
the Solomon Islands also have
good prospects for yieiding oil.
~But the process of finding it is

slow and expensive. And if .the
oll sits more than 600 feet under
water, the technology to extract
it has not been devejoped.

“We need perserverance,
money, time and ideas,” he said. .

The U.N. also is helping the is-
land nations explore other forms

of energy, primarily hydroelee-
tric. In Tonga that means har-
nessing blow holes and tidal
\\iraves, and in Fijl, damming a
river,

Finishes.

/
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Pacific Basin oil a big energy forum topic

By Barbara Hastings
Advertiser Science Writer i

The oil industry is focusing its
altention on the Pacific Basin,

and with good reason, according ,

lo papers presented this week
at the Circum Pacific Energy
and Mincral Resources Confer-
ence in Waikiki.

More than 120 papers were
presented to about 700 dele-
gates, and about a third of the

papers related to oil and natural .

gas development in the Pacific.

Indeed, Michael Halbouty,
chairman of the Circum Pacific
Council and an independent
Houston oilman, told the confer-
ence there's as much oil and
natural gas still to be discover-
ed in the 'world as already has
been found.. The Pacific Basin
will be the ‘source of a great
deal of that, he said.

John M. Parker, president of
the American. Association of Pe-
troleum Geologists, estimated
there are between 300 billion
and 1,500 billion barrels of oil or
natural gas equivdent in the
basin. *

And. William F. Kieschnick
president of Atlantic Richfield
Co., prcdlcted the Circum Pacif-
ic region “could be one of the
leadmg economic growth re-
gions -in the world over the’
next 20 years.” His company is
part of a just-announced agree-
ment with the China National
Offshore Oil Corp. to explore in
the South China Sea.

Predictions at the conference -
were that China will become
one of the major oil exporters of |
the world.

" Much.of this potentially good
news about oil comes from re-.,
cent geologxcal sources. A flurry
ol actlivity,

pinfto dredgmg.nd ‘seismic

studies, is going on in the Pacif-
ic Basin to determine where the
likely spots are for hydrocarbon
deposits.

The resulting picture is a‘-

colorful one: There are basins

and pockets ail over the Pacific
region that have the kind of.
sediments that could mean pe-

troleum. They could .be dry -

holes, too, but that's left up to

actual exploration to discover.
But local energy demand isn’t

going to be supplied by local

-petroleym finds. “Hawaii does-

n't have any promise for oil,”
said Gary Greene of the U.S.
Geological Survey. Greene was’
discussing the Sopac cruise — a

United Nations coordinated -

irattempt to delineate the geolog-* A
. ic, features, the earth’s plates, "
re--°

more economical for drilling.
Another project that will help
pinpoint potential energy sup-
plies is the massive Circum
" Pacific map project. This $100 ;

million program is an ambitious 7,.

the energy and mineral

“sources of the Pacific in a series
.. of eight sets of maps.

project to evaluate the resource -

potential of the waters of
underdeveloped nailons of the
South Pacific. .

The Sopac cruise was accom-
plished by a special treaty be-
tweeni the United States, New

Zealand and Australia, and paid -
for (about $3 million) by the .

three.

What was found throughout
the area were “fairly thick se-
dimetary bodies that could trap
hydrocarbons,” said Greene, “if
the source exists.”

On his own leg of the crulse. i
promising pockets were found -

" which has a great deal of pe-;7;

off Vanuatu, Tonga and the -

Solomon Islands. .Tonga might °
be the most promising, because
there are oil seeps there — a

_ pointer to potential oil below. In

fact, Greenc said, a small oil -

company already has started to
drill on land in Tonga.

Up to now, these areas have -

been 1gnored because if there is
.any oil, it's in small basins, -
Grcene said. Now, however, due

@sms are lo@ng more ans

-

-'ing to the, Pacific for ail,
-+ nations of the Pacific are look-
- ing beyond oil for their energy

" that fuels Hawau comes from -
-. there.

But if the oil industry is look-
the

needs. Certainly they gre inter-

ested in potential oil finds, but

it’s clear these nations don't
want to continue the days of ;

everything in. a single energy .-

basket

geothermal energy on the island
of -Bali, reducing domestic oil
use so that exports, which bring
, in foreign dollars, can continue
at existing levels.

Union 0Qil Co.’s geothermal
-division is exploring the Indone-
sian geothermal potential,

Union also has developed geo-
“thermal fields in the Philip-
pines. Carel Otte, president of
Union Geothermal, told the con- :
ference that 550 megawatts of

‘electricity are on line on the
“main island of Luzon and 110

more are under constryction.
Otte sees the entire Pacific -
_Basin as ripe for geothermal ex-
. ploration. - .
. The tmeliness' of geothermal
developmem was apparent at

* For example. take Indonesla.: the conference. Two full ses-

troleum. In fact, much of the oil

Yet Indonesia - 1sA ‘gctively
investigating its geothermal
“potential. Joedo Sumbono, presi-
dent director of Pertamina, In-

" donesia’s oil company, told the
conference Indonesia hopes to

generate) electric power from

- wind
" hydropower, played a promi-
‘nent role at the conference,
. especially when compared to
" the 1978 conference (the Circum

'sions were devoted to this ener-

J gy source.

Alternatives, from bxomass to
to solar collectors to

Pacific group meets every four
years), when ‘alternatives were
step-sisters in the sessions.

——
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iminary Results of Leg 2 Lee Cruise in Central Basin of
anuatu to Assess Hydrocarbon Potential and Geologic Evolu-
on of New Hebrides Arc Basins, Southwest Pacific

We report on a CCOP/SOPAC coordinated cruise, funded
y Australia, New Zealand, and the United States (ANZUS),
at surveyed the Central basin of Vanuatu (former New

febrides) in May 1982, to examine the hydrocarbon potential of

e region. Our work was concentrated primarily in the Big

y-Jorden River graben area and along the eastern flanks of

piratu Santo and Malekula Islands, where we examined struc-
ural and stratigraphic characteristics in detail. The collection of

ntinuous multichannel seismic, single-channel intermediate
senetration and high-resolution seismic, magnetic, and
gravimetric profiles provided significant new data for the
svaluation of oil and gas traps and geologic hazards.

The region is an active volcanic arc that overlies an east-
lipping seismic (Benioff) zone. Geologic history of the region is
:omplex because subduction directions shifted from east to west
n post middle Miocene time. Subsequent tectonism resulted in
dlock faulting of upper Tertiary sedimentary and volcanic
ocks, forming islands with narrow shelves and intervening
leep-water basins.

SREENWOOD, P., and P. ROBINSON, Papua New Guinea
Jniv. Technology, Lae, Papua New Guinea

mall Scale Hydropower in Papua New Guinea

Papua New Guinea has an area of 178,364 mi2 (461,961 km2)
nd is large compared to the other island nations of the western
'acific. It lies between 2 and 10° south of the equator, has one
£ the highest average rainfalls anywhere in the world, and has a
yountainous geography. These factors give the country a vast
otentizl for hydropower. To date, with one or two notable ex-
'ptious, this potential has not received significant attention.
ublic Utility «hemes form the mainstay of the electricity
evelopment plan, but smaller scale applications are proving
ifficult to initiate in significant numbers, During the last 20
sars, many small hydropower schemes fell into disuse, mainly
irough lack of skilledd maintenance. Some were even replaced
y diesel generation despite the disparity in total cost.

Recently ihere liave been moves in several areas of the country
) implement modest Rural Electrificaiion Programmes. Parua
ew Guinea has only » few transmission lines, linking a handful
[ centers. A national electricity grid system has yet to evolve.
nall towns and rural centers are supplied independently, usual-

by diesel generators.

Rural Electrification research and development work has
en proceeding at the University of Technology in Lae for
sarly 10 years. Over the last few years, development has con-
ntrated on small (1-50 kW), village scale, self-help
rdrosystems which are inexpensive, easy to operate and, above
[, reliable. This has led to developments in these areas: (1) elec-
anic load controllers and protection devices; (2) turbine design
itable for local mancfacture; (3) inexpensive transmission
tes; (4) induction generators; and (5) reticulation and wiring
r bush material houses.

At tiie same time, the university has become involved in site
rveys and project evaluation on behalf of local governments.
also assists with planning and submissions for funding. While
e details of these devclopments will be of interest in other

29

Pacific Islands, perhaps the most important aspect is the coor-
dination between local governments and users to implement and
maintain these projects.

GREGORY, ARTHUR, lII, Exxon USA, New Orleans, Loui-
siana, and LOREN W. KROENKE, Hawaii Inst. Geophysics,
Honolulu

Reflection Profiling Studies of 500-Meter Shelf South of Oahu:
Reef Development on & Mid-Oceanic Island

Abstract on p. 51,

GUILD, P. W., and M. P. LEE, U.S. Geol. Survey, Reston,
Virginia

Circum-Pacific Mineral; Maps

Maps portraying the mineral resources are being compiled as
one of the series depicting the geology, tector’ss, energy
resources, and other features of the Circum-Pacific region at
1:10,000,000 on a quadrant-by-quadrant basis. The Minerals
Map of the Northeast Quadrant is the first to be completed and
will serve as the prototyp: for those to follow.

Land-based deposits are plotted over a simplified
geologic/tectonic background that emphasizes the provenance
of sedimentary rocks (oceanic, miogeoclinal, or continental) and
the intrusive or extrusive nature of igneous rocks. Symbol
shapes, colors, sizes, and ornamentation denote the
metal/mineral content, relative importance, geologic class, and,
for some, age of mineralization of the deposits. No distinction is
made between active, exhausted, or unmined deposits.

The prevalence and transition-metal content of thz ocean-
floor manganese nodules are shown in relation to water depth
and surficial-sediment character, the latter simplified from the
Geologic map series. The rift and fracture-zone pattern
reproduced from the Flate-Tectonic map serves to locate the
sulfide deposits discovered by submersibles and deep drilling to
the spreading centers where they are generated. Phosphate and
other seabed resources are included.

When completed, the maps will provide an overview of the
mineral resourcas of a region encompassing more than half the
globe that should be useful not only for planning purposes, but
also as stimuli for creative analysis = f the relation of ores to ma-
jor earth features and processes such as subduction, hot spr.is,
and accreted terranes.

HALBOUTY, MICHEL T., Consulting Geologist and
Petroleum Engineer, Independent Producer and Operator,
Houston, Texas

Basins of the World and New Frontiers

Petroleum exploration in the coming decades must be concen-
trated toward discovering commercial supplies—Ilarge and
smell—of the oil and gas which lie untapped in both the known
petroleum producing areas of the world and in the frontier
regions. These frontier areas—the deserts, ice-covered lands,
desp waters, and remote continental interiors—are estimatad to
hold vast hydrocarbon accumulations. 1t is in these sectors
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Leg 1 (L5-82-SP)*, April 2 to April 20, 1982
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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 association 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 discussed at a meeting cosponsored by the U.S.
Geological Survey and the Circum-Pacific Council for Energy and Mineral Resources, a section of the
American Association of Petroleum Geologists, in Menlo Park, California, on April 5, 1983.
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FIGURE

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

. Leg 2: Iropach map of the Central Basin of Vanuatu
. Leg 2: Single-channel seismic line 25 offshore of Espiritu Sante, Vanuatu
. Leg 2: Single-channel seismic line 20A offslhore 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 8: 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/SCPAC 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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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, April 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 deforined 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 arc-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, moundiike 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 volcaniclastic deposits of the
platform section; (5) southwestward tracing (at
least 250 km) of an axis of early Tertiary vol-
canism that is situated along the Pacific side of
the platform and passes beneath or close to Eua
Island; (6) acoustical tracking of the subducted
surface of the Pacific plate 25-30 km landward of
the inner trench wall (fig. 5); this slope is not un-
derlain by offscraped, low-velocity oceanic
pelagic deposits; and (7) the probable detection of
a magma chamber 3-4 km below a spreading axis
in Lau Basin (fig. 5).

A comprehensive evaluation of the petroleum
potential of the Tonga platform area must await
the results of laboratory analysis of rocks
dredged from the sea floor and sampled on land,
and the interpretation of the fully processed mul-
tifold reflection profiles.

LEG 2, CENTRAL BASIN OF VANUATU
Departed Port Vila, Efate, Vanuatu, April 28
Arrived Honlara, 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 obtained (Greene and others, 1982, 1983; fig.
2). Three sampling stations comprised one dredge
station and two gravity core stations. Geophysical
trackline spacing was generally 5-10 km (2.7-5.4 n.
mi.) apart, and in some localities spacing was as
close as 1 km (0.5 n. mi.) apart (fig. 7).

GENERAL RESULTS

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

/417



w

108

20 Sy

40°s}-

G

k3

CORAL

AREA OF U.S.G.S.-UNITED NATIONS
RESOURCE EVALUATION EXPEDITION
TO THE SOUTHWEST PACIFIC

.

10's

208

30'S

FIGURE 2.—Physiographic map with tracklines covered by Research Vessel S.P.Lee during the 1982 South Pacific surveys. Physiography by Tau R. Alpha,



176°W 173°W

21°s
22°s
-
23°S ./............1-?... " N 23°S
MULTICHANNEL SEISMIC LINE
/ *3
DREDGE STATION
TOPOGRAPHY of the TONGA REGION
Batwean 11-275 sad 177177 W
llhlluﬁh—llm
o —
177°W 175°w 174°W 173°w

FIGURE 3.—Index map of southern Tonga platform showing tracklines of 24-fold multichannel data, locations of profile segments (that is, A-B through IJ) displayed on figures
4 and 5, positions of dredge stations where submarine outcrops were sampled, and depth contours in meters (based on velocity-corrected soundings).



MODERN, TOFUA
NWVOLCANIC ARC

A2
T e

O ",li_‘_l,i_ =

VOLCANIC SANDSTONE
AND LIMESTONE BEDS:

PLIOCENE AND YOUNGER
<3 MILLION YEARS)

TONGA PLATFORM SECTION

VOLCANIC BASEMENT: MIDDLE
EOCENE (>40 MILLION YEARS)

i

SE sw NE
LINE 11 D E UNE 14 ' -F
IR Y B P N A T I ' 0 ..... Lo P . .. . <. o N
LOWER PLATFORM . TIPLIOCENE AND  x°S LINE 11
- X's
St CTION Jume e UPPER PLATFORM SECTION YOUNGER BEDS P MOUND-LIKE BUILDUP
y | !

FIGURE 4.—Annotated segment of multichannel line 8 (A-B), which traverses the crestal platform of the Tonga Ridge, and mutually crossing segments of lines 11 and 14,
which reveal a subsurface moundlike structure of possible igneous or reefal origin (see figure 3 for locations). The platform section noted along line 8 is constructed of
volcaniclastic and limestone beds of post-Eocene age that, in general, are characterized by acoustic velocities less than about 4.5 lan/s. The section’s underlying acoustic
basement is presumably arc-type volcanic and intrusive rocks of Eocene and older age. The upper, more coherently layered strata of the platform section is composed

KILOMETERS

VE=25

KILOMETERS

of Pliocene and vounger beds; the underlying moundlike buildup within the lower platform section is probably associated with Tertiary beds of Miocene age.



. 'LINE 11 H
RN RN ;:?f;w:zf:;fsruusuro
~LAU BASIN 250
S SURFACE OF LIQUID MELT (7),
e 3-4KM BELOW SEA FLOOR — 1500

— 2250

223000

WATER
DEPTH iIN
METERS
1
KILOMETERS
NW SE
| LINE 11 J
[N N S TS S ST S . - R I S RN T T S SR SRR S N B AN T TR S S
) —1 —
8 — =
7 0 V.E=2.5 10 [
l 1
KILOMETERS
8 — 6000
9 8e,, PACIFIC OCEAN -
: : s Cy CRUST BELOW
10 5= = 9 TRENCH SLOPE L7500
S : =
: WATER
11 5SS . DEPTH IN
S METERS
TONGA TRENCH
12 — 98000
14 % =l - 10500
15 —
SEC 16

FIGURE 6,—Annotated segments of multichannel line 11. Segment G-H reveals a subsurface upper crustal reflection horizon near
the eastern side of Lau Basin that may be the top of a magma chamber underlying 1 spreading center. Segment I-J, recorded
over the lower part of the landward slope of the Tonga Trench, reveals a deep, subsurface reflection horizon that is presumed
to be the top of subducted Pacific oceanic crust. On a true-depth section, the horizon actual dips downward beneath the
Tonga Ridge, but a prominent velocity pull-up effect induced by high-velocity rocks underlying tue lower slope causes the hori-
zon to ascend to the west on this reflection-time section.



Trench (fig. 8). Tentative interpretation of the
single-channel seismic-reflection data indicates
that regionally the islands are deformed in a com-
plex structural pattern. These structures may be
related to the complex tectonic evolution of the
arc that involves orthogonal subduction, oblique
subduction, and are reversal through middle and
late M:incene times.

Mu iichannel seismic data from this investiga-
tion indicate that the trench near the central part

of this arc is nearly devoid of sediment and that
the accretionary wedge is covered by only a ven-
eer of sediment (Fisher and others, 1982; fig. 9).
Rocks within this wedge have high acoustic vel-
ocities (4-5 km/s), and these rocks cause faint re-
flections that dip arcward. Oceanic crust can be
traced beneath this wedge for 30 km.

The three shelf or shelf-edge sedimentary ba-
sins that were mapped all lie in water depths of
less than 1,000 m and have sediment thicknesses
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greater than 2 km (fig. 10). Structures capable of
trapping oil and gas are present in all three ba-
sins. Sedimentary rocks identified within these
smaller shelf-edge basins appear to be locally con-
nected with the deeper intra-arc basin (that is,
the Central Basin), thereby forming potential
pathways for petroleum migration from thick
sedimentary sections in deep-water marine
source beds to shallow-water reservoir beds and
traps (fig. 11).

The main part of Central Basin contains about
5km of rocks that have velocities less than 5 km/s
(fig. 10). Preliminarily processed multichannel
seismic data indicate that three main seismic-
stratigraphic units compose the basin fill, all
separated by unconformities. They consist from
oldest to youngest of an older, poorly bedded
sedimentary unit restiag on acoustic basement
along the margins of the basin and everywhere
overlain by a well-layered sedimentary unit that
is in turn overlain by a thin layer of well-bedded
unconsolidated sediments (fig. 12). Several large
structures deform the youngest units of this fill;
these structures do not app-ar to have igneous
rocks at their core.

The three shelf-edge basins identified in the
survey are considered promising sites for further
investigations of hydrocarbon potential. They are
equal in size and sediment thickness to some of
the smaller hydrocarbon producing basins found
elsewhere in the world (for example, western
coast of the United States). The water depths
overlying all of these shelf-edge basins are shal-
low enough for drilling with current technology.

LINE 10

TIME (S)

LEG 3, CENTRAL SOLOMONS TROUGH

Departed Honiara, Guadalcanal, Solomon Islands, May 19
Arrived Rabaul, New Britain, Papua New Guinea, June 11

METHODS

Leg 3, conducted in the Solomon Islands trough
area, included approximately 3,700 km (1,998 n.
mi.) of 24-fold, CDP multichannel and about
3,200 km (1,728 n. mi.) of high-resolution Uni-
boom seismic-reflection profiles in the central
and western Solomon Islands area (fig. 13). For
the entire leg, including transit lines, about 5,500
km (2,970 n. mi.) of 8.5 kHz high-resolution, seis-
mic-reflection, magnetic, gravity, and 12 kHz
bathymetric profiles were collected. In addition
36 wide-angle seismic reflection-refraction
sonobuoy profiles were obtained. Nine dredge
hauls were made, and two gravity cores were
taken. Dredge hauls ranged in water depths from
approximately 1,200 m to 300 m. Trackline spac-
ing was generally hetween 5 and 10 km (2.7 and
5.4 n. mi.).

In addition to the resource survey specified in
the ANZUS Tripartite Agreement, the USGS
made an 8-hour survey in Rabaul harbor, New
Britain, on June 11 at the request of CCOP/
SOPAC and the Rabaul Voleanological Institute
(fig. 14). Reconnaissance bathymetric data were
acquired, and the Rabaul seismograph network
was tested using the airgun system aboard the
Lee as an artificial seismic source. Also, a
sonobuoy refraction profile was recorded, and in-
termediate penetration and high-resolution Un-
iboom seismic-reflection profiles were collected.

0 5 10 KM

FIGURE 9.—Uninterpreted multichannel record of line 10, Leg 2, across the New Hebrides Trench.
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The purpose of the harbor survey was to (1) de-
termine if local uplift is taking place in the har-
bor, (2) test the sensitivity of the Rabaul seis-
mograph network, and (3) obtain refraction vel-
ocities of the rocks in the harbor area to calibrate
the seismograph network. Upon completion of
the harbor survey, the Lee docked at Rabaul and
thus ended the USGS-CCOP/SOFAC survey.

GYNERAL IESULTS

The Solomon Islands region encompasses three
geologic provinces (Coleman, 1976): the Pacific
province, which is underlain by obducted portions
of the Ontong-Java Plateau on the northeast
flank; the Central province, which is largely un-
derlain by early Tertiary voleanic and voleaniclas-
tic rocks; and the Volcanic province, which in-
cludes the late Cenozoic voleanic island arc on the
southwest flank, The structure of the Solomon Is-
land region is believed to consist of a voleanic
ridge underlain by shallow, high-velocity rocks
and incised by a deep intra-arc basin known as
the central Solomons Trough (Katz, 1980; fig. 15).
The ridge is flanked by oceanic crustal rocks of
the Woodlark Basin on the southwest and thic-
kened transitional crustal rocks of the Ontong-
Java Plateau on the northeast. The deep-water
(800-1,800 m), intra-arc sedimentary basin lies be-
tween the Volcanic and Central provinces and
may contain more than 5 km of sedimentary sec-
tion at places (fig. 15).

Both wide-angle sonobuoy reflection and re-
fraction data were recorded, and velocity profiles
for the sedimentary section and cruslal layers
were computed from these data. Seismic refrac-
tion arrivals, routinely recorded to a range of 37-
45 km, provided maximum sedimentary layer
depth estimates of 10-12 km beneath the island
arc and adjacent ocean basins (Cooper and
others, 1982; fig. 16).

Two subsidiary basins separated by a horst-
like feature constitute the central Solomons
Trough. These newly named structural basins are
the Shortland Basin and the Russell Basin (fig.
15). The late Cenozoic Russell Basin is an elon-
gate (60x250 km) asymmetrical crustal depres-
sion that contains a 1-5 km sedimentary section
(fig. 16). Velocities of the crustal rocks beneath
the sedimentary sectivn range from 4.8-7.5 km/s.
The acoustic basement, thought to be volcanic
and volcaniclastic rocks that are partly

metamorphosed, has velocities of 4.8-5.8 km/s; a
deeper layer, which has a velocity of 6.4-7.5 km/s,

is 3-6 km below the acoustic basement. These
higher velocity rocks may include deeper crustal
igneous rocks similar to those observed in island
outcrops in the Central province.

In addition to the Russell and Shortland Ba-
sins, two other sedimentary basins have been de-
fined and named in the region (fig. 15). Offshore
from northern Guadalcanal, the basin previously
identified in Iron Bottom Sound (newly named
Iron Bottom Basin) is bounded by Savo Island to
the northwest, Guadalcanal to the south, and the
Nggela Sule Island platform to the northeast.
Another sedimentary basin (newly named the In-
dispensable Basin) lies in Indispensable Strait
and is separated from Iron Bottom Basin by the
Nggela Sule Island platform; it is bounded to the
northeast by Malaita and the Malaita anti-
clinorium.

The samples dredged from the perimeter of the
Russell and Shortland Basins consist principally
of voleaniclastic rocks and reef-detritus limestone
(Vedder and others, 1983). In general, the vol-
caniclastic rocks include poorly sorted foraminif-
eral sandstone, sandy calcilutite, lapilli tuff, and
ashy mudstone that range from indurated to fri-
able. The limestone is largely recemented and
partly recrystallized coralline and algal reef de-
tritus that suggests downslope transport as well
as submergence since deposition. Both the vol-
caniclastic rocks and the limestones have low
porosity. Calcareous nannofossils in selected sam-
ples from each of the dredge stations indicate
Quaternary ages, chiefly in the range 0.2 to 1.6
million years before present (David Bukry, writ-
ten commun., 1982). Radiocarbon ages on two
limestone samples are >31,000 years before pre-
sent (J. B. Colwell, written commun., 1982).

The two gravity cores from water depths of
1,810 and 1,279 m in the central Russell Basin re-
covered 192 and 262 cm, respectively, of
Holocene laminated to bioturbated foraminifer-
rich mud. Thin layers of ashy material occur at
intervals in both cores,

RECOMMENDATIONS

To assist CCOP/SOPAC in further evaluation of
hydrocarbon, as well as mineral, resources, future
studies in the region of this recent survey are re-
commended (fig. 17). These recommendations
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were developed at a posteruise meeting held in
Honolulu, Hawaii, August 19-20, 1982, in conjunc-
tion with the Third Circum-Pacific Energy and
Mineral Resources Conference. At this meeting,
many of the cruise participants as well as other in-
terested scientists discussed the initial scientific
results, the status of data processing and distribu-
tion, the scientific commitments and coordination,
and future work and concluded that future investi-
gations would be required to more fully assess the
resource potential of the 1982 study area and adja-
cent areas. Their conclusions, which were funda-
mentally logical extensions of the 1982 work,
formed the basis for the following recommenda-
tions, presented first at the Eleventh CCOP/
SOPAC Session held at Wellington, New Zealand,
in November 1982,

I. Tonga Platform-Lau idge (continuation of Leg 1)

Multichannel seismic-reflection work tv supple-
ment that of Leg 1 is recommended in the south-
ern Tonga platform area and over the adjacent
Lau Ridge, which is underlain by a coeval if not
syngenetic section (figs. 2, 17). Reflection seismol-
ogy is especially needed over the far southern re-
gion of the Tonga platform (south of 23.5 S. to
about 27 S.), which still is nearly unstudied, and
the closely adjacent Lau Ridge. The closeness of
the ridges separated by Lau Basin in this area in-
dicates the rifting event that split them may have
been less severe (rapid) and possibly occurred
later than the event that rifted the southern
Tonga platform area to the north. These cir-
cumstances may enhance the hydrocarbon poten-
tial of the ridge’s far southern platform section.
Valuable resource information can also be ex-
tracted by extending the collection of geophysical
data farther northward along the Lau Ridge.
Further investigation in the Tonga-Lau region
would in general be aimed at clarifying the early
and mid-Tertiary history of this area, which
would significantly advance the evaluation of its
overall resource potential,

Additional sampling is also needed in the
southern Tonga platform area, as well as along
the adjacent Lau Ridge. The sampling program
carried out during the present investigation was
assembled from shipboard anaiysis of seismic-re-
flection records. By studying these records in
greater detail, sites for another dredging pro-
gram can be selected to sample more comprehen-
sively the platform’s exposed sedimentary se-
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quence; without this program, questions regard-
ing the ridge’s geologic history and resource po-
tential cannot be resolved. The sampling program
should include the flanks, which may comprise
outcrops revealing substantial middle and late
Cenozoic subsidence, and crestal areas of both
Tonga and Lau Ridges. Resolution of the history
of vertical tectonism of these two geanticlinal
ridges is particularly significant in assessing their
hydrocarbon potential, which, if present at all, is
likely contained in porous reefal masses of early
and middle Tertiary age.

Investigation of the possibility that polymetal
sulfides may be forming above the magma cham-
bers (?) identified in Lau Basin immediately west
of the Tonga platform is also needed. This recon-
naissance exploration will involve the collection
of close-line bathymetric data, bottom photo-
graphs, water samples for helium-isotope
anomalies, and samples of young lava.

1l. Vanuatu and Eastern Solomon Islands Basins
(continuation of Leg 2)

Data collected during Leg 2 (fig. 17) delineated
three sedimentary basins on the western margin of
the Central Basin of Vanuatu that may have hy-
drocarbon and mineral potential. Before their po-
tential can be defined and assessment of the area’s
geological hazards made, additional studies are
needed. These include rock-sampling and heatflow
measurements to determine source-rock potential,
past sedimentary depositional environments, and
hydrocarbon maturation history.

Previously gathered seismic-reflection data
north of the Banks Islands indicate the presence
there of other sedimentary basins (Katz, 1980).
These basins probably are Miocene to Pleistocene
in age and therefore possibly have resource poten-
tial. It would be particularly useful to extend the
1982 multichannel seismic-reflection grid to the
relatively shallow shelf region that lies between
the Torres Islands and the Santa Cruz Island
group to determine the presence of sedimentary
basins (fig. 17).

A 20-day survey is recommended: 10 days of sea-
floor sampling and heatflow measurements within
the 1982 survey area and 10 days of multichannel
seismic-reflection surveying in the northern Tor-
res-Santa Cruz region. In addition, detailed seis-
mic-reflection surveying is needed along the west-
ern Central Basin to further define potential struc-
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tural and stratigraphic traps and to assess possible
geologic hazards.

Preliminary interpretation of the 1982 Lee data
have shown two other areas in Vanuatu that
should be studied in more detail, preferably with
seismic-reflection and rock-sampling techniques:
(1) the relatively shallow shelf area south of
Malekula and Efate Islands, where sedimentary
basins have been identified, and (2) along the
flanks of Maewo and Pentecost Islands, where
structures indicating hydrocarbon traps may exist.

Studies of the deep structure in the Vanuatu and
eastern Solomon island arc province may be possi-
ble using a two-ship operation. Should it be possi-
ble to coordinate two ships in the region, it is re-
commended that an arc transect involving expand-
ing seismic spreads parallel to the arc plus con-
stant offset spreads across the arc be undertaken.
It would also be desirable to collect wide-beam
sidescan sonar survey data in the Vanuatu region
to better define the bedrock sea-floor exposures.

111, Solomon Islands and Bougainville, Papua New Guinea,
Basins (continuation of Leg 3)

Additional geophysical work, in particular multi-
channel seismic reflection surveying, and sea-floor
sampling are needed to adequately evaluate the re-
source potential in the West Melanesian arc. Al-
though more information to determine the nature
of the tectonic framework would also be desirable,
the recommendations here are confined to those
relating directly to resource potential.

A multichannel seismic survey of the southeast-
ern part of Indispensable Strait and the basin
areas north and east of San Cristobal Island are re-
quired to complete the present work. This work
should have first priority and should be extended
eastward to correlate with the present investiga-
tion in Vanuatu and the New Hebrides arc (fig.
17). Several tracklines toward Santa Cruz Islands
from the vicinity of San Cristobal would be suffi-
cient to accomplish a reconnaissance survey.

Bottom sampling is necessary to determine the
age, nature, and stratigraphic relation of rocks be-
neath the are, particularly in the central Solomons
Trough, but also in other areas of the arc including
Indispensable Strait and the region east of
Bougainville and north of Choiseul. Inasmuch as
the offshore basins in this region represent much
greater areas than the islands, and may reflect
much different histcries, sampling should be useful
in revealing resource potential as well as the evolu-

tion of the are.

Before the hydrocarbon potential of the sea-floor
areas of the Solomon Islands can be fully
evaluated, additional multichannel tracklines are
required, particularly in the Indispensable Strait-
San Cristobal area and in the western part of the
Shortland Basin. Sea-floor sampling needs to be
done, based on the recently collected geophysical
data, to correlate acoustic stratigraphy with rock
types that make up the thick sedimentary bodies.

It is estimated that approximately 30 days of
ship time are needed to accomplish the work re-
commended for the Solomons area. This time could
be divided into three 10-day phases, with the time
devoted to geophysical work and sea-floor sampl-
ing being divided equally.

Recommendations IV and V represent adjoining
areas where regional geological and geophysical
study can significantly increase resource assess-
ment data; scientists attending the Lee post-sur-
vey meeting in Honolulu in August 1982 recom-
mended this work be initiated under the same
Tripartite Agreement and scientific guidelines as
for the present study.

IV. New Ireland Basin, Papua New Guinea

The New Ireland Basin is a continuation of the
Vanuatu, Solomon Islands, and Bougainville Ba-
sins associated with the Melanesian are. It extends
for about 900 km from eastern New Ireland to
western Manus Island and lies mostly offshore,
south of the islands. It averages 160 km in width
and has a sedimentary section that is locally
thicker than 5 km. Water depths range from 0 to
3.000 m. The basin is truncated on the southwest
by a system of transform faults, and much of the
sedimentary and carbonate sequence pinches out
against the Northeast Ridge, which was the outer
arc of the West Melanesian Trough during
Oligocene time.

Neville Exon of the Australian Bureau of Min-
eral Resources and Donald Tiffin of CCOP/SOPAC
made considerable progress in assessing the hy-
drocarbon potential of the New Ireland Basin from
seismic-reflection surveys carried out by CCOP/
SOPAC, Gulf Oil, ORSTROM, (Office de la Re-
cherche Scientifique et Technique Outre-Mer) and
the Australian Bureau of Mineral Resources.

Land geology and interpretation of present
offshore seismic-reflection data (Exon and Tiffin,
1983) indicate that the basin comprises a thick
Oligocene voleaniclastic sequence overlain by as
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much as 2 km of Miocene platform and reefal car-
bonate beds, and a similar thickness of younger
volcaniclastics and biogenic sediment. Should the
offshore Miocene sequence prove to consist largely
of carbonates, the New Ireland Basin would be
considered to have good hydrocarbon potential.

To further evaluate the basin, which has not
been drilled and from which few bottom samples
have been recovered, it is suggested that a three-
week research program be carried out, consisting
of approximately 40 percent multichannel seismic-
reflection surveying and 60 percent sampling. The
seismic surveying should concentrate on the east-
ern and western areas where no multichannel data
exist (fig. 17). The sampling should consist largely
of dredging and, if possible, heatflow work to as-
sess the present day thermal gradient in the basin.
The dredging would be designed to sample the
older sequences identified seismically, and espe-
cially the carbonate sequence. Dredging should
also be carried out, if possible, on steep slopes
along the faulted southwest margin of the basin,
around the uplifted Tabar-Feni Islands in the
northeast, and possibly in the West Melanesian
Trench,

The proposed New Ireland Basin study would
not only greatly increase knowledge of the geol-
ogy, geophysics, anC resource potential of the
basin, but also would aid in the understanding of
the tectonic framework in this highly complex re-
gion, which involves at least four crustal plates.

V. North Fiji Basin

A reconnaissance geophysical survey and sampl-
ing program within the North Fiji Basin (fig. 17),
especially in its southernmost area that geologi-
cally connects F'iji with Vanratu, is highly desira-
ble. It has been shown (Falvey, 1978) that the Fiji
Islands and the New Hebrides arc regions were
once adjoining structures and that they were sepa-
rated beginning in late Oligocene to early Miocene
time to form the North Fiji Basin. This hypothesis
suggests that the sedimentary basins located in
Bligh Waters of Fiji, which have been explored for
oil and gas, may have evolved adjacent to and con-
temporaneously with the Central Basin of Van-
natu. To confirm or discount this hypothesis and
thereby more completely assess the resource po-
tential of both regions, it is proposed that multi-
hannel seismic reflection profiles and other
zeophysical data be collected along the north and
western margins of Fiji and that several long mul-

tichannel lines be taken across the central and
southern part of the North Fiji Basin (fig. 17). In
addition, sea-floor sampling should be done along
the north and west margins of ¥'iji and on selected
sites along the tying traverses. Approximately, 20-
30 days of ship time would be required for this in-
vestigation.
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