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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. This 
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 and resupply. While in Hawaii, the LEE took on relief 
supplies to be delivered to the victims of CycIone 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, I~CMG, KBE, on the afternoon of March 31, 1982. In 
behalf or 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 bathymetric 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 
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SOPAC Leg 1 

16 MAR (Tue) 
LEG S 

2S 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 ~ 

28 APR (Wed) 
LEG 9 

16 MAY (Sun) 

SOPAC Leg 3 

19 MAY (Wed) 
LEG 10 

11 JUN (Fri) 

1100 Depart: 
Ops: 

lSOO Arrive: 

Cruise Schedule 

Honolulu, Hawaii 
Transi t only 
Pago Pago, American Samoa 

0000 Depart: Pago Pago, Am. Samoa 
Chief Sci.: Scholl 

Cruise Loc. LS-82-SP 

Ops: Transit 
1230 Arrive: Nuku'alofa, Tongatapu 

1330 Depart: Nuku'alofa, Tongatapu Cruise Loc. LS-82-SP 
Chief Sci.: Scholl (USGS)/Muang (CCOP/SOPAC) 
Ops: SOPAC multichannel seismic - South Tonga Plateau 

0930 Arrive: Suva, Fiji 

l83S Depart: Suva, Fiji Cruise Loc. LS-82-SP 
Chief Sci.: Scholl (USGS)/Muang (CCOP/SOPAC) 
Ops: Transit after taking stores and fuel in Suva 

1200 Arrive: Port Vila, Vanuatu 

0600 Depart: Port Vila, Vanuatu Cruise Loc. L6-82-SP 
Chief Sci.: Greene (USGS)!Falvey (Australia) 
Ops: SOPAC multichannel seismic - Central Vanuatu Basin 

lSOO Arrive: Honiara, Guadalcanal 

1700 Depart: 
Chief 
Ops: 

1330 Arrive: 

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 aboard the LEE for dignitaries and 
officials of the Tongan government1 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 Man~ger, 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 ~red 
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. Michlel 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 A~ril 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,OOO 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 arJ.'i val 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
gis '. ~ on the act! vi ties of t.he LEE and to arrange legis tic suppor t for the 
shl.!'". when it arrived in Rabaul. Greene arrived in Rabaul May 19, 1982, and 
SPl-.J t the day wi th Pe ter Lowes tei::l, Senior Government Volcanologis t and 
Director of the Rabaul Volcanolog" 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 Rabaul. 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 21. 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 l--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 --------- USGS 
Andrew J. Stevenson ------ USGS 
Jon Childs --------------- USGS 
Hark W. Sandstrom -------- Australia National University 

Canberra, Australia 
Neville E. Exon ---------- Bureau of Mineral Resources, 

Canberra, Australia/CCOP/SOPAC 
Richard Herzer ----------- New Zealand Geological Survey, 

Wellington, New Zealand 
Sione Soakai ------------- Ministry of Lands, Surveys and Natural 

Resources, Nuku'alofa, Tonga. 

Cruise ChI'Onology 

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 s\:ated in the ANZUS tripartite treaty. 
During the 23 days at sea, over 5700 km (3078 n.mio) of 12 kHz, 3.5 kHz, 
gravity and magnetic profiles were collected. On the southern Tonga plat
form, 2421 km (1307 n.mi.) of 24-fold, cor, seismic reflection profiles, and 
54 sonobuoy wide-angle reflection/refraction profiles were obtained. In 
addi tion, the LEE occupied 13 sampling sta'tions 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. In 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 
Av,.,h.=on,., .. A •• ~ .. ~ .... ~ 
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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 profile~. A more detailed discussion of the Leg 1 cruise results, 
including a track line chart, has been 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. 
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LEG 2--THE CENTRAL BASIN OF VANUATU - PORT VILA, EFATE, VANUATU TO HONIARA, 
GUADAICANAL, THE SOLOMON ISLANDS 

Scientific Staff 

Participating scientists on Leg 2 were: 

H. Gary Greene ----------- USGS Co-Chief Scientist 
David Falvey ------------- CCOP/SOPAC Co-Chief Scientist 

Sydney Unversity, Sydney, Australia 
Michael Fisher ----------- USGS 
Alexander Macfarlane ----- Dl'pt. Geology, Mines, & Rural Water 

Supplies, Vanuatu 
Jacque Daniel ------------ ORSTOM, Noumea, New Caledonia 
Rudolf Katz -------------- New Zealand Geological Survey, 

Lower Hutt, New Zealand 
David Johnson ------------ James Cook Univ., Townsville, Australia 
Mark Holmes -------------- 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 rtiagram 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 go\rernment 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 f,tart of Leg 2. During Leg 2, 2520 km (1361 n.mi.) 
of 24-fold, COP 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 
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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 pr~9s-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 kilometer~. In all basins, structures, particularly faults, capable of 
trapping oil ·.)r 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.g., 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 heds 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.g., 
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 

Participatinq scientists on Leq 3 were as follows: 

Jack Vedder ---------------- 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, 

I,ower 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 
qovernment officials, and a lunch was hosted oy the New Zealand High Commis
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 Lands, Energy and Natural Resources. 

The third and final leg of the LEE cruise in the South Pacific started 
May 19, 1982, with the sailing of the ship from Honiara. During Leg 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 ~onobouy 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.). A 
draft report and press-release is given in Appendix D. 

In addition to the aqreed upon hydrocarbon resource survey specified in 
the tripartite treaty, the USGS undertook a courtesy survey in Rabaul harbor 
at the request of CCOP/SOPAC and the Rabaul Volcanological Institute. The 
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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 IIUniboom ll 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 
~s well received in Rabaul, and Patrice de SRinr Ours led a geologic field 

trip to act! ve volcanoes in the area for many of the LEE's scientific partic
ipants. The LEE eailed 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 Sounc 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, 
parti.:ularly in the Indispensable Strait-San Cristobal area and in the 
western part of the ShClrtland Basin. Seafloor sampling needs t<l be done, 
based on the recently collected geophysical data, to correlate acoustic 
stratigraphy with lithologies of the thick sedimentary bodies. 
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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 

:;>results e£ the cruise, a high degree of confidence can be expressed in the 
delineation of promising hydrocarbon targets.ij 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, August 19 and 20, 1982. The first public presentation of data from 
each leg of the cruise was made at the August 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 pa~ticipants 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 Baravi 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 direct 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 
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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 
geoscientists 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 is presently being processed for distribution to CCOP/SOPAC, 
Fiji, Tonga, Vanuatu, Solomon Islands, New Zealand and Australia. To date, 
over 6S 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 
scientists. 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 pttntouts - 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 initiaiphase of the U.S. Geological Survey (USGS)/SOPAC hydrocarbons 
, ' ::::' ;.~ ;' v. ' :':" ... '0 " ,'~' 

resources in~esticiation of the South Pacific was successfully 'C'~nCl\1decfwith 

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 

Resources study, was carried out in accordance with a Tripartite Treaty signed 

by Australia, New Zealand, and the United States (ANZUS). The United Nations 

Committee for Coordination of Joint Prospecting for Mineral Resources in the 

South Pacific Offshore 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 was instrumental in negotiating the treaty 

and establishing the administrative framework for the cooperative research. 

Most of the funding (U.S. $1 million) was made available to the USGS by the 

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. 

Data were collected primarily in the offshore areas of Tonga, Vanuatu, 

and '!he Solomon Islands (Fig. 1) during the 3 legs of the 60-day cruise of the 

R/V S.P. LEE (see Cruise 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 
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scientific results, status of data 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 fund,menta11y 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, geopotentia1, and geologic data has not been processed and 

interpreted. Nevertheless, there is sufficient knowledge and understanding to 

suggest 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, 

CCOP/SOPAC, and their country representatives can plan and budget for future 

geoscientific investigations in the SOPAC region. The recommended work is 

intended to focus on resource assessments of offshore frontier or little-known 

areas. 
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ProPosals 

I. Tonga Platform-Lau Ridge: Continuation of program begun on LEE Leg 

1., 

Additional multichannel seismic-reflection work may be recommended over 

the southern Tonga platform after completion of a full study of those profiles 

acquired during the U5GS/50PAC LEE cruise L5-82-5P (Fig. 1). However, 

reflection seismology is critically needed over the far southern region of the 

Tonga platform (south of 23.50 5 to about 270 5), which remains virtually 

unstudied, and the closely adjacent Lau Ridge. To judge from the narrow width 

of the separating Lau B~sin, 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 history 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 ridge, must involve the flanks of the ridge, 

which may contain a record of substantial middle and late Cenozoic 

subsidence. Resolution of the ri~ge's history of vertical tectonism is 

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

A follow-up or continuation program in the general Tonga area should, 

therefore, consist of two 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 be an essential part of the program. 

If the regional operational plans for the supporting research vessel 

involves a New zealand Port-o-call, then the Tbnga-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 

(Fig. 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. In addition, existing reconnaissance 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 multichanllelseismic..;reflection grid to the relatively shallow shelf 

region that lies betw~en the' Torres Islands and the Santa Cruz Island group, 

E.S.P. (Fig. 1). A 20-day cruise leg devoted to approximately 10 days of 

seafloor sampling and heatflow 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 

correlate 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. Solomon Islands-and Bougainville (PNG) Basins: Continuation of program 

begun on LEE Leg. 3. 

Additional geophysical work, in particular multichannel seismic 

-reflection surveying, as well as sea floor sampling are needed to adequately 

evaluate the resource potential in the West Melanesian Arc. Although more 

information is desirable to determine the nature of the tectonic franlework, 

the recommendations here are confined to those rela~ing 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 aqe, 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. Inasmuch as the offshore basins in this region represent much 

greater areas than the islands, and may reflect much di.fferent 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 

supplemental multichannel 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 that approximately 30 days of ship time is needed to 
, . 

accomplish the work recommended for the Solomons. This time could be divided .' ' 

into three ten-day phases with the ratio of'~e'oDhvsical lmrk. t:o. seafloor 

sampling being about 50/50. 
. . . . " 

The above proposals (I-III) represent a logical extension of work 
, ;'~. 

initiated with the 1982 USGS/SOPAC LEE cruises. In addition, new work can be 

proposed for adjoining areas where regional geological and geophysical 

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 guidelines as those followed for the 1982 Tripartite investigations 

support~d by the R/V S.P. LEE. 

IV. 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 aection. Water depths range from zero 

to 3000 m. The basin is truncated on the southwest by a system of transform 

faults, and much of the sedimentary and carbonCite sequence ,pinches: out against 

the Northeast Ridge, which was the outer arc of the West Melanesian Trough 

during Oligocene time. 

Neville Elton 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 O\1,t))YCCOP/SOPAC, Gulf 
. . . , 

Oil; Austradec and the Australian Bureau of HUman R~sohrces. Only the Gulf 
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Oil data are offirsto.class multichaimel 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 have considerable petroleum potential. 

Tb 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 mu~.tichannel 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 sequ.ences identified 

seismically, and especially the "carbonate" sequence. Steep slopes, on which 

dredgable outcrops should occur are present 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 New Ireland research program would not only greatly increase 

scientific and .economic knowledge of the basin's petroleum potential, but also 

would hel~. in the over.all geological understanding of . this highly complex 
, • ,l ... _ • ~ • \ • : 

region, Which·.;tec'tonfc:ally involves at leastfour.crustal plates. 

v •. North~ijiBasin 
\ I. ~ •. .' ""')" ,'. • • • 

A :i-~~conn~issallce. geo.phys1cal . survey.and samp:L1~gprogra~within the North 

.23 

71 



Fiji Basin (Fig~ .1), especially in its southernmost areas that geologically 

tie Fiji with Vanuatu, is highly desirable. It has been shown by many 

investigators that the Fiji Islands and the New Hebrides Arc regions were once 

closely adjoining 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 ev~!ved collaterally and 

contemporaneously with the Central Basin of Vanuatu. 

To confirm or discount this speculation and thereby more completely 

assess the resource potential of both regions it is proposed that m\~1.t!channe1 

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). In 

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 

instrumentation: 

1) Integrated satellite-based and sonar doppler naVigation system. 

2) Gravimeter and. magnetometer. 
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3) Sing1e-channe1 seismic-reflection system (200-500 in3 airgun source or 

equivalent) with output display at low (2-4) vertical exaggeration. 

4) MUltichannel oeismic-ref1ection system with hydrophone cable length of 

at least 2400 m and acoustic source equivalent to 1500-2000 in3 air 

guns at 1BOO-2000 psi. 

5) Standard 12 and 3.5 kHz non-cross-ta1king a\. 'lStiC sounding systems 

and Uniboom or equivalent high-resolution seismic-reflection system. 

6) Sonobuoy recording system for both commercial and military sonobuoys. 

7) Digitizing tables and appropriate ADP equipment for the onboard 

reduction of geophysical data. 

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

permeability, etc.). 

Shipboard equipment must also include the following for geologic sampling: 

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

larger diameter. 

2) Gravity corers and dart corers. 

3) Bottom grab-samplers. 

4) Rock-preparation laboratories for production of thin-sections and 

separation of fossils and perhaps certain minerals. 

5) Rock saws and smear-slide preparation equipment. 

6) Petrographic and binocular microscopes and related accessories. 

7) Chain-bag dredges, time-depth recorders, and wire-mounted pingers for 

depth control. 

B) Word processor and attached printers for the preparation and editing 

of onboard reports including the production of tables and graphics. 

9) 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 ~ 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 

Photographs and line-drawings of pertinent seismic-re1fection 

profiles. 
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Idealized'Jt~uctural crose~sections extending onshore to include 
" .. . 

island ~eol~CJYwhere possible. 

4. Lab st\;,dies of rock samples 
I" . , 

TabUl~~'summary of porosity, permeability and petrologic, geochemfca'l 

clrld,organic-matter data. 

Tabular summary of economic mineral types. 

Tabu1clr summary of species lists and zo~ation from paleontologic 

'samples. 

5. Reports 

Draft papers and summary reports describing initial results of survey 

wor~ 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 

scientist.'l) scientific papers will be published in scientific 

journals. 

Tb 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 9 in. reproducible mylar 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.arid 

copied on reproducible mylar or sepia strips, ~nd disperse~to CCOP/SOPAC, 

their member countries involved in the work, and sCientists responsible for 

preparing all required reports. 

An index of cruise data, rAproducible mylaro~ sepiacopies'offinalized 
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navigation tracks, and a listing of navigation and station-keeping data should 

also be sent to"allCCOP/SOPAC personnel shortly after the completion of any 

cruise. It is preferable to have these data presented in the data sheet 

format that has been established for the recently generated data from the 1982 

LEE cruise. 

Conclusions 

Even though the data recently collected during the USGS/SOPAC LEE cruises 

(Fig. 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 same region (Fig. 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 ~heir 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. runding for the remaining 3.5 

years of the program needs to be identified. The proposal submitted herein 

essentially describes work that was to be proposed for year 4 of the 5-year 

program. However, it now appears that progress resulting from the preliminary 

analyses of the first year's data (1982) can be used to stimulate and maintain 

program momentum and productivity if it is initiated earlier in 1984. Also, 

the level of commitments of the USGS to national offshore development 
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activities was recently. 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 1984. 

It is here. recommended that some form of the 5-year program included in 

this report be follo~ed.It is desirable, for continuity's sake, to retain a 

sizable coreof,the 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 procedures 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 Geo109~c Program Outline 

for the CCOP/SOPAC Rgion 

prepared by USG~ - May 4, 1981 

This is a five-year program proposed by the U.S. Geological SUrvey and 

submitted to the U.S. Department of State. The intent of this program is to 

maximize the marine scientific expertise and equipment available via the State 

Department for marine geologic sutdies in the SOPAC region. Consideration of 

critical funding and future program commitments of the USGS have played a 

major role in this formulation. Nevertheless, the significant scientific 
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capability of U.S~ universities to wOrk in the region has also been 

incorpora ted. 

Most of '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 S-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 i:~he 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 the winter of 1982. Funding (approx. 

$800,000), scientists, and equipment may not be available fl)r wn1"'k in ~hA 

SOPAC region .in the future because of forthcominq accelerated offshore oil and 
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gas leasing. Without', this initial, (1982) work. the SOPAC countriea will be 

unable to evaluate their'potential energy resources ana their needs for future 

studies of this kind. 

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'3d, 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 field work. Funding for this year's program should be 

approximately $1 m,illion with the majority of funding going to the 

universities. 
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rnM3 

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. 

rnM4 

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. 

rnMS 

This is the year most difficult to determine. The type of work and the 

amount of funding necessary to complete the S-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 should 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

~ruise phase and will be tailored to the educational level of the 

participants. 

(1) Pre-Cruise Phase 

Participating traineey 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 collection 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 techniaues of interpretation of marine geophysical data where the 

trainees could actually play an integral part in the interpretive 

process. 
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APPENDICES 

A. Lists of·l'lttendees to formal receptions 

B. Lea 1 draft reJ?ort and press-release 

C. Leg 2 draft report and press-release 

D. Leq 3 draft report and press-release 

E. Draft report on Rabaul survey 

F. LEE post-cruise meeting 

G. Publicity given to LEE - press release, articles, etc. 
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Appendix A 

List of Attendees to Formal Receptions 



List of AttenC!eeA to 

.•. Official Furiction . 

in 

Tonqa 

1 



List of Attendees that visited with 
TheKinq of Tonga - Tanfa'ahau Tupou IV 

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

Robert Rowland, USGS 
Mark Sandstrom, Australia 
Tun Huang, CCOP/SOPAC 
David Scholl, USGS 
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H. Gary Greene, USGS 
Rick Herzer, New Zealand 
Tracy Vallier, USGS 
Neville Exon, Australia 



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 

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 Po~les, 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 Foreign 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 
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i:.ist,of.l\ttendees to 

Official Functions . 

in 

Vanuatu 
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Official Guest L:I.st: CCOP/SOPAC Reception 
R.V. SAMUEL P. LEE 

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

Affairs 
The Hon. Kalpokor Kalsakau, Minister of Finance 
The Hon. Donald Kalpokas, Minister of Education 
The Hon. Pastor W. Korisa, Minister of Health 
The Hon. Pastor S. Regenvanu, Minister of Land and Natural Resources 
The Hon. John Naupa, Minister of Communications and Public Works 
The Hon. Maxime Carlot, Speaker of Parliament 
His Lordship F. G. Cook, Chief Justice 
The Hon. V. B011lekone, Leader of the Opposition 
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. J. A. Natuman, Department of Foreign Affairs 
Mr. M. Tamata, First Secretary, Ministry of Land and Natural Resources 
Mr. S. Leodoro, Second Secretary, Ministry of Land and Natural Resources 
Dr. H. S. Kim, Chief Planning Officer, Central Planning Office 
Mr. A. Garae, Central Planning Office 
Dr. K. Calvert, Central Planning Office 
Mr. G. Pakoa, First Secretary, Ministry of Communications and Public Works 
Captain M. Ligo, Commanding Officer, MALA 
Mr. W. J. Horman, Police Commissioner, Vila Police Headquarters 
Mr. I. Cook, VHF Commander, VHF Barracks 
Mr. J. Carlo, Director, Government Information Service, Radio Vanuatu 
Mr. J. Tavoa, Tam Tam, Government Information Service 
Mr. L. Garae, Tam Tam, Government Information Service 
Mr. K. Huffman, Curator, Vanuatu Cultural Centre 
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Reception Onboard SAMUEL P.LEE 
'ruesday 27 April 1982 . 

DEPARTMENT OF GEOLOGY, MINES Awu KORAL WATER SUPPLY 

Mr. A. Macfarlane 
Mr. Kalman Kiri 
Mr. Willie Harrison 
Mr. Ken Gosschalk 

DEPARTMENT OF SURVEY (T.O.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. Mauri.ce Theriault 
Mr. Xavier Revier 

O.R.S.T.O.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) 
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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. ) 
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LlstofAttendees MeetiriqWith th~President 
, ofvimuatu -AtiGeorqe' Sokoinanu 

Alexander Macfarlane 
David Falvey 
H. Gary Greene 
Robert Rowland 

Rudy Katz 
David Johnson 
Capt. Vern Pilqrim 
Chief Aaron Dunwall 
Da vid Scholl 
Michael Ovington 
Jacques Daniel 

- Vanuatu 
- CCOP/SOPAC Co-Chief Scientist 

u.S. Co-Chief Scientist 
- U.S.G.S. Pacific-Arctic Marine Geology 

Branch Chief 
- New Zealand 
- Australia 
- Captain, S.P. LEE 
- Chief Engineer, S.P. LEE 
- Co-Chief Scientist, Tonga Leq 
- Australian High Commissioner 
- ORS'i'QM 
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List 'of Attendees to 

Official Func~ions 

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. Sofie1d, A.H.C. 
Mr. F.J. Saema1a, 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. Sa1aka, Ministry Land Energy & Natural Resources 
Mr. S. Surima1efo, Senior Immigration Officer 
Mr. G. Hie1e, Controller of Customs & Excise 
Mr. Vitali Tegnisi, Senior Marine Officer (Hydrography) 
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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 r.egions 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, in~luding a deep-penetration multi-

channel seismic reflection system. Scientists from 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 

tr.i.partite treaty among Australia, Ne~ 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. In 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 

sonobuoys were launched at 42 stations. Ata, Eua, and Tongatapu islands 

were sampled to assist in the interpretations of offshore data. 



2 

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 thickl 2) a thicker 

sediment section in the relatively deep Tofua Trough north of Tongatapu may 

have a thick layer of volcaniclasti~ 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, August 22-28. Preliminary 

results from surveys in Vanuatu, the Solomon Islands, North Fiji Basin, and 

the Mblanesian borderland also were presented. 



ABSTRACT FORMAT 

~uthor'~ nam(', profe~sional affiliation, 
ddrf'~s. (If there are multipl(' authors, 
ldicatf' !'lX'sker with an aSleri~k.) 

*Scholl, D.W., U.S. Geological Survey, Menlo Park, Ca.l 
Mallang, T II , cCOP/SoPA, II N. Offshore Mineral Pros

pecting, Suva, Fijil Vallier, T.V., U.S. Geological 
SlIr"8Y, Met)lo Park, Ca , and Scienti fie party Crllise ] 

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

mthor':; t('It'phon(' numlK'r (415) 856-7089 

:,':;1 tin1l' to cull: 8;00 AM - 5;00 PM Monday-Friday 

'<11'('1' Tillt': Prel iminaqr ReslI] ts of Geophysical and Geological Studies to Assess the 

Resource Potential and Geologic Evolution of the Central Tonga Ridge 
at)d Summit platform (2] _240 laH tilde) 

__ Po~lf'r Se~si()11 ~ Owl Pre:;('nIClliun 

think mo:;1 spprl'"lriill(' for ~t'!'~inn: ___ H...;y:...d_r_o_c_a_r_bo_n_s __________________ _ 
lUSt' titk freml list all first page) 

~bstra('.: (1)'pfwrittrn, doublP spcued, 250 u'Ord.o; or lPs.ol) 

In April, 1982, the R/V S. P. LEE, operated by the USGS, supported geological and 

tophysical studies over the central area of the Tonga Ridge immediately south of 

'"9atapu. The cruise plan calls for the coHection of approximately 2000 km of 

Iltichannel (24) seismic reflection data and sev~r.al dredge stations to samF~ e 

Ibmarine outcrops. The bulk (70 percent) of this work will be concentrated over the 

Immit platform of the ridge in water depths less than about 1500 m. One or more seismic 

lnes will be extended eastward to and slightly geaward of, the 'Tonga Trench, and 

~stward of the ridge I s present volcanic axis toward ~he Lau Basin in order to resol',e 

le regional rock and structural framework of the ridge. A number of multichannel line~ 

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 

"uthor's Address ___ u.a..·liIs .... ...;G~er;;,jo ... ] ..... o~g,..l ..... • C""a;LjI~S;u., .... ,r~v .... e ... y~,.....,;M""SL....OI9:.oJ9"--______________ . __ _ 

345 Middlefield Road 
.'en10 park, CA 

1 
..1..1 'l:...Iur_ ,Childs, J., and Stevenson, A.J., USGS, r-tenlo Park, Ca. I 

~A_.RS~»A"~~ ~~r-~~~Mn~~~~~_r~~~~~~~~ __ ~~-~----ERon, N.F., Buteau ot Mineral Resources, Canberra, A.C.r., 
Australia~ Herz~r, R.H., New Zea~and Geol. Survey, Lower 
Hutt, New Zealana, SanastrOM, M.W., Aaserallan Nat. tm1v., 
Canberra, A.C.T., Australial Soaki, S., Ministry of Land~. 
Survey of Nat~ral Resources, Nuku'alofa, Tongatapu, Ton9a 



multiplate Uniboom sources). Navigation will be controlled by satellite fixes and 

com:,:>ute!-generatea 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 hundred 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 platfor~ and the adjacent forearc 

basil1 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. 

·fr ,. 



'H'-&.n.L vr l"/U"c,n o)Um'U·,,-.rW W THE TRANSACTIONS ' 
CWPACIFIC mERGY AND MINERAL RESOURCES CON'FERDCE 
Ott '-It'', HAWAII, 19132. • 

INITIAL CRUISE REF'CRT, SOPAC LEG 1lCRUISE LS-82). 

SOUTHERN TONGA', PLATFORM 

by 

DavidW. Scholl 

anc5 

Tracy L. valller 

Unitec5 ,States, Geoll;l9ical SUrvev. Merilo Park 

California 94025 

and 

Tun U~ Maung 

U.N. Mineral Prospecting, C/O Mineral Resources Dept. 

Private Mail Bag, GPO, SUva, Fiii 

Shlpboarc5 SCientific Party. 

General Narra~~vA 

In 1979 anc5 1900 ,sirigl~-channel', geoph,ysical studies oV,er the southern 

region of the Tonga platform mo~t cOaPletely ic5entifiec5 a section of 

sedimentary rocks that conld contain petroleum c5eposits of economic 

importance. This work was sponsored by the CCOP/SOPAC (Committee for the 

Coordination of Joint Prospecting for Mineral Resources in the South Pacific) 

office of UNDP, Suva,. Fiji. Scientific and resource studies,were cqntinued in 

April, 1982, toilen the research vessel S.P. LEE, U.S. GeoloqicalSurv8Y, 

* Neville F. Exon, Bureau of Mineral Resources, Canberra, 
Australial Richard Herzer, New Zealand Geological Survey, Lower 
Huttl Mark W. Sandstrom, Australia National University, 
Canberral Andrew J. Stevenson, and Dennis M. Mann, USGS, Menlo 
Park, Californial and Jon Childs, USGS, Reston, Virqinia. 
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exarnined the southern Tonga platform. with multichannel (24) seismic reflection 
'.< ' 

technology.·· The continuation of the program _s funded by a tripartite 
, • W 

agreement betWeen the goverl'lrients of Australia, New Zealand, an!! the . United 

States. 

Leg 1 (cruise no. LS-92) of the LEE'a three SOPAC cruisea (1 - Tonga, 2 -

Vanuatu, and 3 • Solomon IaIan!!s) departed from Pago Pago, America Samoa, on 

March 29. The vessel proceeded to Nuku'alofa, Tonga, and after a brief stop 

(March 31-April 2), conducted an 19-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 LS-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. .51.ngle channel seismic reflection records (using airgun acoustic 

sources), 12 and 3.5 khz reflection profiles, arId underway gravity and 

magnetic data were collected during most of the cruise. Navigation was 

controlled by satellite fixes augmented by dead-reckoning positions comp.uted 

oriboard by entering speed an!! heading data assisted by sonardoppler and, 

rarely, Omega navigation information. The cumulative or line-distance of 

geophysical data sets are each approximately 5700 Jan (3070 n.miles) • 

. Multichannel (24 fold) reflection profiles (using a 1311 in3 tuned airgun 

array) were gathered along 2421 Jan (1307 n.miies) of trackli,ne located solely 
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over the southern TOnaA DIA~form and immediately flanking areas. Refraction 

velocity pror1~es us1ng m1l1tary and commercial sonobuoys ware recorded at 53 

s~ations, near~y all of Mt1ch wa:re located along the Tonga platform. Forty

eight of these sonobuoys provided good to excellent data. 

Bottom samp~1ng ~s attempted at 13 stations, 9 of these ware dredge 

hauls, the remaining 4 were gravity cores. All of the dredge hauls, including 

one (the last) a~ a depth of about 8000 m along the inner ~ll of the Tonga 

Trench near Eua Island, were successful. A surface layer of pumice or coarse 

carbonate rubble Itmited the subsurface penetration of the gravity corer to a 

few cm. 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 

remained 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 e,l: 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 (Maunq 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 profiles (F.ig. 2) tmply that the platform section is 
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composed of at least two .. quences or packets of eastward thinning .. dimentary 

deposits (Fig. 2).1 The upper packet, the thinner (0-1.5 km) of the two, is 

(acoustically) prcDinently layered and evidently wedges out eastward over 

structurally ascending beds of the lower unit, which is exposed ov~' the 

eastern or Pacific side of the platform. The lower sequence includes 

laterally discontinuous horizons and certain mound-like bodies. An erosional 

unconformity (1) appears to separate the two sequences, other unconformities 

are indicated by structural divergencies deeper within the lower sequence. 

The platform section is only broadly duformed 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 1.7-3.5 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 structural crest, and farther east beneath the descending 

1) On Eua Island, the exposed platform section consists of a 
basal unit of Eocene limeBtone unconformably overlain by a mostly 
Miocene volcaniclastic sequence and younger reefal masses 
(Xroenke 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. 
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landward slope ,of the adjacent Tonga Trench, basement rocks acoustically 

exhibit little. if any internal.structure or lateral reflection coherency 

(Fig. 2). 

In some areas th~ 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 

Tongilava, 1975, Maung, et. al., 1991). Near the base of the landward slope 

of the adjacen~.Tonaa Trench, fragments of serpentinite, volcanic Dreccia, and 

volcanic sandstone and siltstone were recovered (F1g. 1, dredge ~tation 9) • 
. J 
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Dredging results attest that much of the upper part of the platform 

section consists of volcaniclastic siltstone, sandstone, and breccia 

interbedded with fossiliferous ltmestone. 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, Wlich 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 
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the louthern Tonga platform -- 1. the igneous arc balement rock expose~ on Bua 

Illand equivalent to the acoustic basement of the southern platform? 

2) Where ws the mi~- antS late Tertiary source terrane for the 

volcaniclastic san~stone an~ breccia that evi~e~~ly make up much of the 

platfo~ section -- Leu Ri~ge, or the present Tonga platform or forearc areas? 

3) What are the ages of the youngest an~ ol~est beds of the 

platform's volcaniclastic section? 

4) What are the ages of the volcanic clasts in the platform's 

volcaniclastic section -- ~o they support a mi~-Tertiary episode of arc 

volcanism, or were they ero~ed from an Eocene or ol~er volcanic landmass? 

5) Does the volcaniclastic section unconformably overlie ol~er 

platform beds of massive foraminiferal limestone an~ volcanic conglomerate of 

Eocene age (Which is the circumstance on BUa Island)? 

6) Do the "higher velocity (3.5-4.5 km/sec) beds at the base of the 

platform section represent the 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 ~epositional environment of the limestone beds that 

are interbedde~ with the volcaniclastic units -- do the carbonate deposits 

attest to general subsidence, stability, or uplift of the ridge crest? 

8) Is there evidence in the dredged rocks, or on Eua Island, for 

that matter, for reefal limestone masses of early and mid-Teritiary age? 

9) What do the eastward-onlapping ~epositional sequences of the 

upper and lower platform sequences eustat{eally or tectonically imply? 

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

into the lower platform sequence along the. Pacific si~e of the platform? 
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General Tectonic 

1) What is the origin of the regional westward tilt and westward 

thickening of the platform section -- and what was the tectono-depositional 

setting (i.e., forearc, backarc, arc-slope, summit basin) of this sedimentary 

mass? 

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 tau Ridge? 

3) When was the platfo~ section rifted along its western side, 

and when did the TOfua volcanic arc first form? 

4) Is 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, Japan) 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 ~ the igneous 

events (e.g., spreading in tau 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) Is the Oligocene section missing, or mostly so, on EUa 

Island -- is there a related early Tertiary karst topography etched into the 

Eocene foraminiferal limestone that could serve as petroleum reservoir? 

4) Do the volcaniclastic 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) Is 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-A2. 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. Interestingly, to judge from the width 

of the Lau Basin and Barve 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 southern TOnga platform, even at this early stage of study, it is 

clear that sampling of additional submerged outcrops is critically needed. 

With guidance provided chiefly by newly collected shipboard reflecUon 

. records, the trial sampling program carried out during the LEE's 1982 cr.'uise 

prove 80 valuabie that a subsequent dredging program should be designed to 
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more adequately sample -the p,latform's entire sedimentary sequence. In the 

absence of an effective sampling program, questions regarding the ridge' s 

geologic evolution cannot be resolve4 or even factually approache4. The 

sampling program, although necessarily centering along the crestal area of the 

ridge, must involve 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 is crucial to assessing its resource potential. 
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FIGURE CAPTIONS 

Figure 1. Bathymetric chart (!nmetera, based on vel,ocity~corrected 
. . 

soundings), of the so~thern Tonga platform. showing tracklines of single 

and multichannel seismic reflection profiles, 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. 

Navigation was controlled by satellite fixes, dead-reckoning positions 

~ere 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. 1). 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 tau Basin side of the platform is associated with the Tofua 

volcanic arc of late Cenozoic age, the similar pattern of positive 

anomalies 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. 
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Suggested Press Release Draft 

Preliminary Results of a Recently COD'pleted Marine Geophysical 

Cruise in the waters of Vanuatu Show Possible Exploration 

Sites for Offshore Petroleum Resources 

A recen~ marine geophysical. survey in the region of the Central Basin of 

Vanuatu (formerly the New Hebrides) delineated 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 

Islands. The survey by the u.S. Geological Survey's research vessel s. P. 

I,EE, is funded by an Australian, New Zealand, and United States tripar l:ite 

treaty designed to aid southwest Pacific island nations in evaluating their 

resource potential, especially the potential for hydrocarbons. 

Although mos~ basins had been identified previously, no detailed 

investigations had been made using state-of-the-art geophysical survey 

methods. The S. P. LEE has a full complement of geophysical equipment needed 

for a cOD'prehensive 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 collected. Further processing and interpretation of these 

new data will considerably increase the understanding of the geology, 

teCtonics and resource potential of .. this region. 

*Committee for the Coordination ,of Joint Prospecting f~r Mine'ral Resour,ces in 

South Pacific OffshoreAreas- a. United Nations spo~6re~ 6rgan1zatiOne 
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Preliminary onboard data-reduction and interpretation resulted in: (a) 

the delineation of four small sedimentary basins on the insular shelf east of 

Malekula and Espirit.u Santo.1 (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

gation all lie in water depths of less than 1000 meters and have sediment 

thicknesses greater than 2 kilometers. In all basins, significant struc

tures, such 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 zones appear to exist. One major fault lineament is 

oriented E-W along rifts through the active volcano of Ambrym, and the zone 

extends westward from Ambrym and possibly across Malekula where it may offset 

the northern third of the island. Another major lineament extends westward 

from the recently active volcano of Mere Lava along the southern flanks of 

Gaua, where extrusions appear to rise above the seafloor, and the lineament 

continues across the northern shelf of Espir~tu Santo to the trench. A third 
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lineament includes the active. rifts on Ambae (Aoba). From Ambae it may extend 

eastward across the southern third of Maewo and· westWllrd between Espl':dtu 

Santo and Malekula. 

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

source, migrati.on,. 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 marine geophysical survey in the region of the Central Basin of 

Vanuatu has led to the delineation of several 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 

resource 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 sonObuoy, magnetic and gravity data were 

collected during both multichannel 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. 

*Committee for the Coordination of Joint Prospecting for Mineral Resources in 

S~uth Pacific Offshore Areas - a United Nations sponsored organization. 
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Preliminary oriboard single-channel seismic-reflection and sonObuoy 

refraction data 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. Tentative 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 rel~ted to the comple~ 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 occupied by Malekula, these sediments are ponded in the 

structural trough shoreward of the faulted ridge (Fig. 3). Two major acoustic 

stratigraphic units, separated by an angular 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 

3 



identified on the single channel 'reflection profiles.' 'However at least 2.8 km . '.",.. .. "' .' . 

of sediment or sedimentary rock can be aeenfilling this basi n. 
- -

The second sedimentary basin lies immecUately 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 Jan wide. Like 

the basin near Malekula, this basin ,is also bounded on its seaward side by a 

faulted ridge that is composed of sedimentary rocks older than the sedimentary 

fill (Fig. 4). 'The ridge appears to have trapped seJiment that was 

transported east\8rd from the area now occupied by Espiritu Santo. OVer 2 Jan 

of sediment has accumulated in the basin, and the fill may be divided iritoat 

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 Jan) of sediment or sedimentary rocks dip 

east\8rd and extend beneath the northern Central Basin. The sedimentary fill 

of the basin is either juxtaposed agai~st 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 Bay and '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, Which is identified with the offshore extension of the 
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rocks that form the cape QueirasPeninsu1a. OVer 2.5' kin of sediments are 
,', ',' '. 

known to form a series of alternating very well layered to acoustically 

transparent unite (Fig. 5). Several unconformities have been identified and 

appear to represent reworking 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 

nY:i;tem. The basin has a general northerly trend, is 120 Jan long, 21) Jan 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 fill is more than 2.5 

km thick. Stratigraphy and structure are complicated by the juxtaposition of 

many different stratigraphie 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 everyWhere and is 

pr1mar1y a submarine slump deposit. A possible southern extension of the Big 

Bay basin exist in the offshore region between Ma1eku1a 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 separated into a northern and southern portion by 

-, 
the now dormant volcano of Alilbae (Aoba). Katz. (this vol.) has separated these 
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t to basins on their differing structure and evolution and has named them north 

and south AObabasins. ~~though sediment and sedimentary rock thickness in 

both basins is .about the same (4.5 Jan thick in the north Aoba Basin ~nd 4.2 km 

thick in the south Aoba Basin), the acoustical stratigraphies and water depths 

are different. 

In the northern basin the water depth is over 3000 m and the seafloor is 

flat. Several separate acoustic 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 irregularly 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 Aoba Basin of Katz (this vol.) i~ shallower and 

more irregular 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 sediment derived from the active volcano of Ambrym along with 

6 



debris eroded from the exposed arc. Acoustic stratigraphy is considerably 

more complex in tt louthern basin than in the northern basin. Two poorly 

defined basinal units have been identified and consist of a lower folded, well 

layered unit unconformably 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 

fill 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 where it may offset the northern third of the island. The 

northern lineament extends westward from the recently extinct volcano of Mere 

7 



Lava along the ,southern flanksof'Gaua~' where sea floor extrusions appear to 

exist, across theilortllern'shelf 'of 'Espiritu Santo to the, trench. 

The other trend dominant in the region is oriented generally southwest 

and is primarily exemplified by 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 AOba. 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 continuousacros~ 
" ,. ' . . ;'i,·:-: ' 

the western slope of the western belt and 'intersects the ,Ambrym fracture ione 

at the trench. 

Resources Potential 

A comprehensl,ve 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 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 pote!ltial 

is based here on these results. 

The four insular basins identified in the survey are consid,ered promising 

Sites for further potential hydrocarbon investi~a~io'n. They are structurally 

similar to the ~all hydrocarbon producing basin,s found along the western 

coast of the contiguous United states. Traps r'es~ltt'ng, from faulting and 

','folding ma~exist :and the water 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 Where open~arine conditions 

of the past may have resulted in deposition and burial of organic-rich 

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

The U~S. Geological Survey ship, the S. P. LEE, re~ently completed a 
" " 

geophysical survey in the Solomon Islands as part of a program sponsored by 

the United States, Australia, New Zealand, -and the United Nations Committee 

for the Coordination of Joint Prospecting for Mineral Resources in the South 

Pacific (CCOP/SOPAC), to assess the hydrocarbon potential in several regions 

of the Southwest Pacific. The S. P. LEE carries sophisticated electronic and 

geophysical survey equipment. 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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Cruise Narrative 
CCOP/SOPAC Leg 3 
Solomon Islands 

Jack Vedder, Don Tiffin, and Loren Kroenke 

Introduction 

Appendix D 

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, Solomo'l 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 airguns with a combined capacity of 21.7 liters 
(1,326 cu.in.), a 2,40Om, 24-group SEI streamer, 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 l200J 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 magnetometer, 
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 wtth the Central Solomons Trough by 
way of a narrow depression north of Savo Island. 
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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 Halaita and 
includes the deeply buried, tightly folded southwestern flank of the Halaita 
anticlinorium. The northwestern end of the basin abuts Santa Isabel, the 
southeaRtern 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: line 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 
Rise. 

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 bastn 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 

Seismi~ refraction arrivals, routinely recorded to a range of 37-45 km, 
provided maximum 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 haEI a velocity 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 l809m 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 Hborukua 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. Sta.t.ion 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 Islann 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 de.bris. 
Station 8 (gravity core) on the lower insular slope south of San Jorge Island 
in l279m of water recovered 262cm of bioturbated, foram-rich mud. Station 9 
(dredge) on a low submarine ridge nortr. 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 v 

which apparently overthrusts the crest of the frontal arc horst west of 
Vella Lavella recovered foram-rich, volcaniclastic sandstone together with 
sandy calcilutite ann 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 rna. 

Rabaul Harbor Survey 

Reconnaissance bathymetric data were acquired, and the Rabaul seismic 
network was tested using the airgun system. In addition, asonobuoy 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 artifictal 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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PAPUA-NEW <GUINEA SURVEY IN RABAUL HARBOUR 
" ,.. .... ~~;.;. ... " ... ....,:. .. ~·No •. of PE/PN. ,4 

by 

D. L. Tiffin (CCOP/SOPAC) andJ~. G. Vedder (U.S. Geol~gical'lSurvey) 

INTRODUCTION 

This work was ',und,ertaken as part of the CCOP/SOPAC Work Programme 

CCSP/PN.4 (onshore and nearshore surveys related to harbour development and 

coastal manageltlent). 

The city' of Rabaul, Papua New Guinea, is si tua ted in a huge ancient 

caldera on the north coast of New Britain. The caldera is open to the sea on 

one side, forming an excellent sheltered harbour. Several smaller active 

volcanoes are now situated around the rim of the ancient cald"!ra, and erup-

tions from these have been recorded in historical time. During one eruption 

in 1937, 500 lives were lost. The city of Rabaul now has a population of 

close to 25,000 people, five times the population of 1937. A new eruption of 
, " . ~. , . 

!any of the' surrounding .,volcanoes could prove to be a major disaster for Rabaul 

!and its people. The Raba.ul Volcanological Observatory (RVO) overlooks the 

harbour of Rabaul and mariitorsseismicity and related volcanological events 

around Rabaul and elsewhere to determirieif volcanic activity is reaching the 



point where, ~ction is ileeded to protect the lives and property of the 

OVer the, past fe';' years the frequency of seismic events noted on the 

Rabaul seismic network has increased several fold. At the same time, an area 

of gentle uplift has been noted and measured by optical leveling, tilt-meters, 

and gravity surveys. 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 Island under Blanche Bay. The maximum loca 1 

seismic activity is in the same area • 

. The Director of the Rabaul Volcanological Institute requested, through 

his government, that, if possible, CCOP/SOPAC, using the u.s. Geological 

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

during 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 

Islan~. Howfi!ver, theS.P. LEE was not properly equipped to perform this type 
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of detailed work and is . too large a "esElel (1300 tons) to maneuver in the 

tight quarters i.proposedor to go into shallow water. 'l'he survey was therefore 
, " 

scaled down to' Ii, collection of reconnaissance bathymetric data along with a 

thorough testing of the Rabaul seismic network using the airgun seismic 

sources of the survey ship. In addition, a sonobuoy refraction profUe was 

desirable to obtain refraction velocities in the upper crust of the marine 

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 urlift is taking place under the baY1 (2) to 

"test the response of the Rabaul seismic network to artificially derived 

seismic waves from various locations in the harbour and to check the accuracy 

of the locations provided by the network, and (3) to obtain seismic refraction 

velocities in the area north of Gazelle Peninsula. 

EQUIPMENT AND FACILITIES 

'l'he geological ,research vessel S.P. LEE is an American flag survey ship 

20B ft in over.all.length-'and 1300 registered tons with a crew of 22 and a 
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scientific comD1ement o.f 18. ThEI main capability" of the ship is in mu1ti-

channel seismic-reflection surveys, for which it is equipped with a 48-

channel, 2.4-km:;,,10ng seismic hydrophone streamex: and a tunable air gum array 

composed of five large air guns totalling 1300 in3 capacity. The ship is 

capable of performing bottom-sampling operations, such as coring and dredging, 

and bottom photography. 

The ship is lllso equipped with a 13 kHz echo sounder, a 3.5 kHz high-

resolution subbottom profi1er, and a powerful Unibooln subbottom profiling 

array 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 da ta • Navigational facilities include two relative 

'. motion radars, Omega, Satellite Navigation receivers, Loran, Doppler speed 

logs, 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 Rabau1 Harbour survey, for a number of reasons only selected 

equipment was ,operated. Bathymetric information was a requirement so the 12 

kHz echo sounding system was used. In addition, the Uniboom system was 



deployed to obtain subbottOminformation. The sonomioy recording system was 

used and one. airgUn of the largest capacity was towed. Because ,of the 

shallow water~dangers to navigation and the small area as well as the large 

number of turns reqUired, the usual navigation ?rocedures were not employed 

and all navigational functions were placed on the bridge. A navigational 

officer manned each radar while a third officer plotted 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 gun 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 

Correspondence to initiate thissurv,ey had ,takEm placebetwE7en RVO·and 

CCOP/SOPAC after the S. P. LEE had begUn its 'South Pacific survey: program. 

There was, therefore, no opportunity to include this work in· the ship's 

schedule nor was there time to plan a more thorough survey with equipment 

other than what was already onboard. Since Dr. Gary ,Greene, USGS cruise 

co-ordinator, was already scheduled to visit Rabaul a few weeks before the 

arrival of 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-ordinates for these proposed 

lines were radioed to the ship in the Solomon Islands, where they were plotted 

on U.S. navigational chart 82192 "Blanche Bay and Approaches." Arrangements 

for the survey .. were :alsocompleted by radio, and a rendezvous with a PNG 

harbour craft was scheduled for 0600 hours June 11 to transfer personnel and ,,: ., 

equipment from RVO to the S. P. LEE •. ' 

At the appointed hour 'em JUne 1,1 , four scientific personnel, three from 
, , ~ :. 



RVO and one from the Geological Survey of PNG, Port Moresby, joined the S. P. 

LEE off cape 'Gazelle, after: which the. survey equipment (one air gun and 

Uniboom hydrophone· streamers) were deployed over the side and the survey was 

started. At the end of 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, good 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 with RVO. The seismic results show large areas of thick sediments 

underlying· parts" of the. area, particularly \mder Great Harbour and southern 
, . . /" ,', 

.' , 

bravia Bay •. The sed;~ents. under leara.via Bay extend unto the southern shore-

line. where they . are;~verlairi by pOssil~le pyroclase or ash deposits which have 



little or no stratification. Several factors mitigate againsty dete~ining an 

uplift area from the" e~ho soundings. These factors were outlined to RVO in a 

letter prior' to the survey (NR/SOPAC/TECH-SEC-345, 8 April, 1982) which 

pointed out that comparing two surveys to determine small changes in water 

depth necessitates 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, arrang~ments were made with RVO to obtain tidal records from Rabaul 

Harbour so that tidal corrections could be applied to this survey data. The 

comparison of this data to previous surveys is best done in Rabaul where 

access to ,older sur,veys is available. RVO have opted to do t~his follow-up 

work. 



The response of the seismometers 911\ployed in the Rabaul seismic network 

was shown to be adeqUate' for 'most of the locations. Even the weak signals 

(compared to seismic earth tremors) generated by the air gun, which has a 

higher frequenCy output than naturally generated seismic waves and therefore 

is not centered in the response bank of the seismometers, were picked up by 

those seismometers 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 

using their computer program. It should be noted that the seismic source is 

'abciut 60 mastern of the navigation points determined from the bridge radars, 
, , 

,and approximately 10m below the water surface. 

'It is perhaps worth noting that the seismic network response increased 

markedly when the ship was in Matupi Harbour. This was apparently not only 
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me to the proximity. to the seiS11lometer sites in this area, but possibly also 

me to increased coupling of the s.e1Sm1C pulse to the underlying seafloor and 

~o the greaterreverberatlon usually generated in shallow water. 

The finaf objective of the work was accomplished with 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 shore-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 RVO assess the bathymetric results obtained in this survey by 

comparing with previous data to determine if any area shows anomalous changes 

in depth not accountable to survey inaccuracies. If further surveys of this 

nature are des~rab1e, they should be reques~ed of CCOP/SOPAC by Papua New 

Guinea. 
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RabaulSurvey - Personnel Participating 

Scientific Personnel: 

D. L. Tiffin, CCOP/SOPAC, Co-Chief Scientist 
J. 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 Geol09i~al 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. L:EE 

Rabaul Volcanological Observatory: 

Chris McKee manned the Observatory monitors and SSBradio during the survey. 
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LEE Post Cruise Meeting Summary and 

Relevant Circum-Pacific Abstracts 



USGS/SOPAC LEE Post-Cruise Meeting 

On Thursday and Friday, August 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, 
Hawaii to discuss the status of the science resulting from the Cruise. This 
was 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, repr.oduction, and dis
tribution for each of the three legs. Potential problems and scientific 
responsibilites were discussed and resolved. No 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 signa tors 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 r.onferences. 

This post'~cruise meeting was completed wi th 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. 
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List of Atte'ndees to USGS/SOPAC LEE Post;..cruise Heeting 
, H6riolulu,Hawaii-: August 19 and 20, 1982 

Name 

H. Gary Greene 
Loren Kroenke 
Jacques Daniel 
RicJ .. Herzer 
Mark Sa.,dstrom 
George Chaproniere 
Tun U. Maung 
Nev.i.lle 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 
Hawaii Institute of Geophysics 
ORSTOM, Ne~ Caledonia 
New Zealand Geological Survey 
Australia - BMR 
Visitor 
CCOP/SOPAC 
CCOP/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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AGENDA 
USGS-SOPAC LEE CRUISE POST-CRUISE MEETING 

Honolulu, Hawaii 
August 19 and 20, 1982 

Thursday, August '19 

0900 - Introduc~ion - Gary Greene 

0930 - Leg 1 Summary - David Scholl and Tun Muang 

1000 - Coffee Break 

1030 - Leg 2 SUmmary - Gary Greene and David Falvey 

1100 - Leg 3 Summary - Jack Vedder and Don Tiffin 

1130 - Rabaul SUrvey SUmmary - Don Tiffin 

1200 - 1330 Lunch 

1330 - 1600 Working sessions for individual legs 

Friday, ~ugust 20 

0900- Direction of the day - Gary Greene 

0930 ~ Proposed future work and schedule for Leg 1 - Scholl 

1000 - Coffee Break 

1030 - Proposed future work and schedule for Leg 2 - Greene 

1100 - Proposed future work and schedule for Leg 3 - Vedder and 

Tiffin 

1130 7 ~t~re plans - Macfarlane and Greene 

1200 - 1330' ,Lunch 
" f 

1330 - 1600 Continue work on individual leg business if 

necessary. Review of talks to be, given at Circum~Pacific 

Confere'nce. 
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CIRCUM.PACIFIC ENERGY AND MINERAL RESOURCES CONFERENCE 
HONOLULU, HAWAII 
. August 22·28, 1982 

Convention Headquarters: Mid·Paclfic Conference Center, Hilton HawaIIan "Uage 

Sponsored Jointly by 
The American Association of Petroleum Geologists 

The Committee for Coordination of Joint Prospecting for Minerai Resources 
In Asian Off!i~~ure Areas 

The Committee for Coordination of Joint Prospecting for Minerai 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 Soclety of Photogrammetry 
Arab Organization for Minerai Resources 
Australian Academy 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 
Geo!og:cal Society of Australia 
Geological Scclety of Bolivia 
Geological Society of Japan 
Geological Society of Korea 
Geological Society of London 
Geological Society of Malaysia 
Geological Society of Philippines 

'I, 
-,.:,,-

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 F.xploration Society 
Union Geofisica Mexicana 
Un lone Francise des Geologues 
United States Geological Survey 



A. A. MEYERHOFF, Meyerhoff cl Cox, 'lUisa, OK: 
CHIN CHEN, W. Connecticut State CoUcae, Dan· 
bury; and J.-O. WILLUMS, Oildeco, Sandvika, Nor· 
way: Economic Ocology 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 
HEllOS S. GNIBIDENKO, Sakhalin Complex Scien
tific Research Ins!., USSR, and IGOR I. KHVED
CHUK, Pacific Expedition Soyuzmorgco, Sakhalin, 
USSR: C~no7.oic Sedimentary Ba!;ins of Okhotsk Sea 
L1U HEFU, Wuhan CoUege Geology, Beijing, China: 
Structural Styles of Mcsozoic-Cenozoic Petroliferous 
Basins of China 
STANLEY S. L. CHANG, P. T. HSIAO, JENNWEI 
YUAN, and WEN-RONG CHI, Chinese Petroleum 
Corp., Republic of China: The Neogene Series, 1Cc:. 
tonic Evolution, and Petroleum Potentialities of 
Southw~tern Taiwan 
DENNIS E. HAYES and STEPHEN D. LEWIS, 
Lamont-Dot y, Ocol. Observatory, Palisades, NY: 
Marine Geop .lsical 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 
Offshor~ Northwest Palawan, Philippines 
KARL W. STAUFFER, Chevron, San Francisco, CA: 
Rio Zulia Field, Colombia 

THURSDAY, AUGUST 26 

tCIA!.. SOPAC CRUISE REPORTING SESSION 
aj Ballroom I"J 
~id;ng: H. GARY GREENE, N. EXON 

o D. W. SCHOLL, USGS, Menlo Park, CAt T. U. 
MAUNG, CCOP/SOPAC, Suva, Fiji: T. V. VAL· 
L1ER, USGS, 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, CAt D. FAL· 
VEY, Univ. Sydney, Australia; A. MACFARLANE, 
Vanuatu Gcol. 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, CAt D. L. TIF· 
FIN, CCOP/SOPAC, Suva, Fiji: F. I. E. COULSON, 
Geol. Survey Solomon Islands, Honiara; and Scientific 
Party: Preliminary Results of Lea 3 Lee Cruise-Basin 
Development and Rescurce Potential of Central Solo
mons Thougb 
T. M. BROCHER, H ·.·aii Inst. Geophysics, Hono
lulu, and R. HOLM.:;s, CCOP/SOPAC, Suva, Fiji: 
Thctonic Framework of Melanesian Borderland 
L. W. KROENKE, Hawaii Inst. Geophysics, Hono-
1l!lu, and J. V. EADE, Ne-t¥ Zealand Oceanographic 
Inst., Wellington: Geomorphology, Structure, and 
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Geochemistry of North Fiji Basin 'Diple Junctlon 
11:00 B. T.~LOR, Hawaii Inst. Geophysics, Honolulu, and 

N. F. EXON, Bur. Min. Resources, Canberra, Austra· 
Ua: Sub..1uction of Woodlark Spreading System at Solo
mon Island Arc 

CIRCUM·PACIFIC MAP PROJECT: 
11:30 JOHN A. REINEMUND and PHILLIP W. GUILD, 

USGS, Reslon, VA, and WARREN O. ADDICOIT, 
USGS, Menlo Park, CA: Circum-Pacific Map Project: 
Framework for International Resources Assessment 

NATURAL RESOURCES EXPLORATION 
12:00 FRED B. HENDERSON III: Satellite Remote Sensing 

Systems for Circum-Pacific Energy and Mineral 
Rc;ources 

12:30 ALLEN M. SHINN, JR., Office of Scientific Drilling, 
Nad. Science Foundation, Washington, D.C.: Future 
of Scientific Ocean Drilling 

THURSDAY, AUGUST 26 

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

Booth 13- J. P. PARIS and A. COLLEAU, BRGM, and M. 
ESTERLE, SLN, Noumea, New Caledonia: 
Preliminary Metallogenic Map of New 
Caledonia-First Part: Mineral Deposits Ass0-
ciated with the Overthrustcd Ophiolite 

14 - 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 JoUa, CA; H. G. 
GREENE and S. H. CLARKE, JR., USG.;. 
Menlo Park, CA; and M. R. LEGG, Univ. vi 
Calif., Santa Barbara, CA: Marine Geologic 
Map Series of California 

16 - MARK R. LEGG, Ur';v. California, Santa Bar-
bara, CA, and VICTOR WONG 0., Centros de 
Investigacion Cientifica y Educacion Superior 
de Ensenada, San Ysidro, CA: Seismicity, Fault-
ing, and Tectonics of Inner Continental Border· 
land Offshore Northern Baja California, 
Mexico 

17 - H. R. KATZ, New Zcajand Geo!. Survey, Lower 
Hutt: Mineral Resources and Maps of New 
Zealand, The New Hebrid~ and the Solomons 

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

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

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

21 • B. G. FISK and J. W. FARTHING, Energy Res. 
of Awtralia, Sydney: Development of Ranger 
Mine 

22- GEORGE L. CHAN, Commonwealth North· 
ern Mariana Islands, Saipa.,: Integrated Farm-
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trongest uranium mineralization In oceanward tcctolUc 
es 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., lakewood, Colorado 

~cipal Features of Epithermal Lode Gold Deposits of 
:;um-Pacific 

'roduction from epithermal primary lode gold deposits along 
Circum-Pacific rim exceeds one million ounces annually, 
n around 20 countries. Distribution of this imponant 
osit type coincides with, and is genetically related to, con
lent plate boundaries and the chain of associated volcanic
:onic activity framing the ocean basin. Deposits are emplaced 

s clusters along two subparallel belts: the ocean margin transi· 
on zone and the zone within the continental framework 
oundary. Ocean margin deposits are associated with island arc
,rpe intemediate to mafic igneous activity, active geothennal 
henomena, and subduction-related regional fracture systems. 

posits inside th: continental margin are associated with in· 
nnediate to felsic volcanic-plutonic belts and exhibit block 
ulting or volcano·tectonic fracture control. They feature 
rong Pb-Zn-Ag and local SoW metal associations. Within both 
Its, a continuum exists between near surface hot spring 
posits, local disseminated replacement (Carlin-type) deposits, 
d deeper bonanZA: systems. Hot spring and replacement 
posits feature relatively high Au:Ag ratios, contain micron

zed gold panicles, are enriched in Hg-As-Sb-Ba, and are 
sted by hydrofracted quanz-pyrite stockworks or fine-grained 

lrbonaceous limestones. Bonanza deposits are characterized by 
Iymetallic veins and stockworks. Economic concentrations re
ire initial high gold solubility, unrestricted recharge of 

,eteoric water into a region of steady high heat flow, fracture
>ntrolled fluid focusing, and either host-rock reactivity or 
)isodic self-sealing, with explosive pn.'Ssure release in the zone 
• deposition. Boiling, temperature decrease, solution oxidation 
Id local ground-water mixing are the primary processes of ore 
·position. Modem-day analogs oi such ore forming systems 
'st in New Zealand, Japan, western USA, Indonesia, and the 
i1ippines, among others. 

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

in 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 bllSl'ment and separating them partially 
compc!\sated graben·synclinorial troughs stretching in the 
heastern direction according to the trench general trend. 
rom dredging data the a,coustic basement rock associations 
lie horst-ail!iclinorial uplifrs of the trench continental slope 
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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-Karnchatka 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 faults transversal to the trenches are mainly established 
from magnetic data. The anomalous magnetic field is subdivid
ed generally in two regions in which the trend of anomalies 
varies from the subparallel (in the southern pan of trench) to the 
subtransversal to the trench (in the nonhern pan). A vast region 
next to the oceanic plate adjacent to the crustal and nonheast 
pans of the Kuri!-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. HEllOS S.. Sakhalin Complex Scientific 
Research Inst., Novoalexandrovsk, Sakhalin, USSR, and IGOR 
I. KHVEDCHUK, Pacific Expedition Soyuzmorgeo, Yuzhno
Sakhalinsk, Sakhalin, USSR 

Cenozoic Sedimentary Basins of Okhotsk Sea 

The nonhern and central pans 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 sedimemary cover leveled th: uneven surface 
of the acoustic basement, and this upper Paleogene-Neogene 
cover filled the system of the structural basins. The general 
nonhwest 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. 

ORAY, J. K., Canadian Hunter Exploration 

Developing Canada's Energy Resources in the 19805 

Abstrllct on page 51. 

GREENE, H. G., U.S. Geol. Survey, Menlo Park, California, 
D. FALVEY, Univ. Sydney. Sydney. Australia, A. MAC
FARLANE, Vanuatu GeoJ. Survey. Pon Vila. Vanuatu, and 
Scientific Pany of SOPAC Cruise, RlV S. P. Lee: G. 
COCHRANE. USGS, Menlo Park, California; D. J. 
ORSTOM, Noumea, New Caledonia; M. A. FISHER, USGS, 
Menlo Park, California; M. L. HOLMES, USGS, Seattle, 
Washington: H. R. KATZ, New Zealand GeoJ. Survey, Lower 
Hutt. New uRland; G. L. SMITH. USGS, Menlo Park Califor
nia. J. PRAONELL, Univ. Sydney, Sydney. Australia 
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S~ate of Oaxaca, where reserves of crystalline araphite, 
eslimated at more than 2 MMt, assay at 4.25'10 and are pro
ce~sed by a 600 tId plant. 

lTIte total reserves of in-situ metallics amount to 124 MMt, 
wi.th a value of USS8,680 MM. They include Au, Ag, Cu, Pb, 
Zn, As, Bi, W, Fe, etc. The total volume of in-situ 
nonmetallics is 78 MMt, valu:d at USS3,600 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-SALI, A., Philippines, and H. O. OESTERLE 
and D. N. BROWNLEE, Philippines-Cities Service, Manila, 
Philippines 

deology and Production History of Offshore Northwest 
Palawan, Philippines 

I 

, The area of st udy is the continental shelf and rise off north
wbt Palawan and part of the southeastern margin of the 
S~uth China Sea spreading center. A pre-Tertiary continental 
b~ement complex is separated from the accreted oceanic 
cr:ust, outcropping on southern Palawan, by the U1ugan Bay 
fa'ult, which is one of several north-south-trending strike-slip 
fa~1t zones recognized in the area. 

A geologic section consisting, in the lower part, of 
Iirtlestones. volcanics and fine-grained clastics, ranging in age 
fr~m pre-Tertiary to lower Oligocene, is encountered off nor
thf,' est Palawan. This is unconformably overlain by the Nido 
Li est one and deep-marine shales of the Pagasa Formation 
(u per Oligocene to middle Miocene). The contact witti the 
cOilrse clastic Matinloc Formation is an unconformity 
rel Jgnized on a regional scale and related to collision of the 
dr' fling margin with the remainder of the Philippine ar
.: ipelago. The sequence is topped by the Carcar Limestone, 
d( scribed from many areas in the Philippines. 

A total of 30 wells have been drilled so far: 12 were dry, 10 
w re discoveries, 7 of which ha'-': been declared commercial, 
;!! d 7 were delineation wells. Occurrence of hydrocarbons had 
b n restricted to reef-related reservoirs of the Nido 
L mestone. until the recent discovery of oil in Sislidstone reser
v irs in Galoc 1 heralded a new chapter in the Philippines 
se ch for hydrocarbons. 

valuation of the production performance from these reefs 
an analysis of the behavior of fract ured limestones as reser
vo rs serves as a guide for future operations in the area. The 
fu ure prospects of the northwest Pal away shelf and rise can 
be assessed from the current discovery success ratio in the ex
pi ration for reefs and from initial discoveries in turbidites. 

SC ~IBNER, ERWIN, Dept. Mineral Resources, Australia 

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

(No abstfact) 

SCHOLL, D. W., U.S. Oeol. Survey, Menlo Park, California, 
T. U. MAUNG, CCOPISOPAC, U.N. Offshore Mineral 
Prospecting, Suva, Fiji, T. V. VALLIER, U.S. Geol. Survey, 
Menlo Park, California, and Scientific Party Cruise, 
CCOP/SOPAC, RIV S. P. Lee (J. CHILDS and A. J. 
STEVENSON, U.S. Geol. Survey, Menlo Park, California: 
N. ~. EXON, Bur. Mineral Resources, Canberra, A.C.T., 
Australia: R. H. HERZER, New Zealand Geol. Survey, 
Low~r Hutt: M. W. SANDSTROM, Australian Nat!. Univ., 
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Canberra, A.C.T.: S. SOAKI, Ministry of Landl 
Nuku'alofa, Tongatapu, Tonga) 

Preliminary Results of Geophysical and Geological Studies tl 
Assess Resource Potential and Geologic Evolution of Centra 
Tonga Ridge and Summit Platform (21_24° Latitude) 

In April 1982, the RlV S. P. Lee, operated by the USGS 
supported geological and geophysical studies over the centra 
area of the Tonga Ridge immediately south of Tongatapu. The 
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, ill order 
to resolve the regional rock and structural framework "f 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 st udies which are underway to expand the knowledge 
on the extent of the willd resource throughout this region. 

The Hawaii Natural Energy Institute (HNEI) and the Depart
ment of Meteorology 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-



TA YLOR, BRIAN, Hawaii Inst. Geoph~lcs.: Uni~. Hawaii. 
Honolulu, Hawaii, and N. F. EXON, Bur. Mineral Resources, 
Ce.'lberra. A.C.T., Australia 

Subduction of Woodlark Spreading System at Solomon Island 
Arc 

The initial result s of a marine program sponsored by 
Australia, New Zealand, the United States, and CCOP/SOPAC 
to investigate the subduction nf the Wood lark 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 relat.ion between the thermal stru':lure of th~ sub
ucted oceanic lithosphere and the thermal regime of the Island 

arc/back arc. Station work during the 24-day cruise included 
redging, coring, and digit <'.I heat flow measurements. 

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

e Last 200 Million Years in Eastern Asia: Yanshanian Sub
uction and Post-Yanshanian Extension 

The pre-Yanshanian (pre-200 m.y.B.P.) geology of Asia can 
e interpreted as an unique record of numerous small plates, 
ome of which were separate rifted blocks as early as I,SOO 
.y.B.P. The north-south agglomeration of these blocks to 

orm the bulk of modem Asia began in the west during the Car
oniferous (Hercynian events) and climaxed in the east during 

I,he 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 
1 locks (respectively, South China, North China-Korea, and 

1anr.huria-Bureya). 
The '.·~_:3hanian geology in eastern Asia, particularly the 

'idespread belts of calc-alkaline igneous rocks, can be inter
rcted as resulting from magmatism superposed above major 
eripheral subduction zones that dipped northwestward under 

uth China and westward under North China-Korea and Cen
~;a1 Mongolia from 200 to 100 m.y.B.P., and westward under 
~~orth China-Korea (fronted by Southwest Honshu) and 

@
Manchuria-BureyafromIOOtoSf)m.y.B.p.Somesubduction 
" so took place from 200 to 100 m.y.B.P., parallel to the Qin 
"ing, Yan Shan, and Mongol-Okhotsk sutures, as all finally 
:Iosed. 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. 
atts of subsidence and subduction appear correlative; areas of 
agmatic arcs and volumes of sedimentary basins reflect sub

luction rates; both reach a maximum in the Late Jurassic and 
.arly Cretaceous. 

The post-Yanshanian (since SO m.y.) geology in eastern Asia 
&n be interpreted as resulting from northeast-southwest crustal 

fxtension in the region between the Siberian craton and the con
tInental margin from Primorye to Taiwan, contemporaneously 
\\jth collisions between Asia and the Okhotsk block in the 
n"rtheast, the India block in the southwest, and the Philippine 
alc in the southeast. The extension is evidenced by hydrocarbon
ri~h Tertiary grabens, by voluminous Late Tertiary alkalic basalt 
V~canism localized along former plate sutures, and by 
h fOricallY recorded, scattered, intraplate, shallow seismicity. 

THOMJlsON, THOMAS L.;Tulsa, Oklahoma 
,., ,,' (', 

Tectonic Guidelines f~r On and Oas in the Circum-~acinc 

(No abstract) 

U MAUNO, TUN CCOP/SOPAC Technical Secretariat, Suva, 
Fiji, and KAREN ANSCOMBE and SlONE L. TONOILA VA, 
Ministry of Lands, Survey and Natural Resources, Nuku'a1ofa, 
Tonga 

Petroleum Potential of Southern Part of Tonga Platform 

The Tonga platform is roughly outlined by the 2,OOO-m 
isobath with an average width of about 60 to 7S 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 
10int 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. 

\L VEDDER, 1. 0., U.S. Geol. Survey, Menlo Park, California, 
-tV. 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, 1. 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 Hut!) 

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, si~g1e 
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.S km) of Cenozoic sediments. 
Despite its complex island-arc setting, submarine volcano~, Il!ld 
2,625 to 5,900 ft (800 to 1,800 m) water depths, the basm 10-
c1udes structural, stratigraphic, and possibly thermal elements 
that favor generation and entrapment of hydrocarbons. 
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WALLHIG, MICHAEL, Univ. Ca1ifomfa.Ber~eJeY 

A Review of United States Active/Passive Solar CooUnlf Pm
gram for Building 

Abstract on page 53. 

WALTHIER, THOMAS N., and JUAN A. PROANO, St. Joe 
Minerals Corp., New York, New York, and RAMON 
ARANEDA and JACK CRAWFORD, Compania Minera EI 
Indio, EI Indio, Chile 

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

In Junt 1975, a St. Joe Minerals Corp. geologist, Dave 
Thomson, visited a remote prospect called EI 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 8OOJo 
of the property was not signed until June 30, ]976. 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 EI Indio mine-mill complex was 
dedicated. The total investment approximates U.S.S200 million 
and the facility will process 1,380 tons (1,250 Mn 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 arc 
estimated at 70,000 tons averaging II 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 EI Indio 
will discover considerably more ore of both types. 

The ore is found in n 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 iorming sigmoid loops are very 
important ore controls. 

Massive enargite-pyrite veins are up to 33 ft (In m) wide. Pro
pylitic, argillic, quartz-sericite, and siliceous alteration arc 
wid~spread, with precious metal content favoring the highly 
silic40us areas. Gold is rarely visible as average grain size of the 
nati . e metal is 5 microns. 

WO OS, ALAN J., Dept. National Development and Energy, 
Aus ralia 

Aus ralian Energy Development and Policies for the 80s 

ALstralia has substantial reserves of energy resources and 
energy-related 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 b3Se and its energy position have been 
described, and evaluated in the context of the development of 
AListralia's energy resources as a contribution to the national 
and global transltion 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
sider~d. 

The role of the Commonw,~alth 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 
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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 805. 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. 

X1ANG-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 aml'~nt 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 JOOJo 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, SHUI-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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SHIP OF SCIENCE t. 

" 
Just before sailing, the U.S. Geological Survey'i 
refitted exploration vessel S.P. Lee Is docked at 

• " 

, Redwood Cltv. Above, a closeu!l of the multlcha~ 
nel "streamer" that can stretch nearlv 2 mlle~ 
behind the ship and provide topographical date 
from dee!) below the ocean floor. . 

IUnderseas search for black gold 
Oy CHRISTINE DEI...'iOL JuisJlng myriad industrial ('£felS for drilfing and other ~::rly New Hebrid~I), thc Solomons, Papua New' 

Times Staff Wrlltr ri&btl,1Iavia& DO idea what they'd be £lving away. . IDd Wake: IJland before buding back to familiar 
The South Pacific is known for many rbings - Tbc South Pacific nations made It clear that the best Arctic regions. . 

.. flagrant sunsets, lazy beaches, tropical fruit, ewtic pro- aid the Uci:cd States COIlId oau them was with FC$OUI'CIC . David SchoU, cbicf Identist on the Tonga leg of !be 
'pie. It Is not known for its oil and gas resources. But the IM('IIII11IlDt. . trip, wiU be aided by U.N. scientist Tun MUlnj; of . 
. ~ U.S. Geological Survey's IICsearch vessel S.P. 1.« left ill • ". went to Inquire II USGS," Grecne recounts. Burma. ()reene, joining tbe cxpedition in Amencaq. 
?;. Redwood City berth Feb. S for the fim leg of I nine- "Pcmdin3 bad becn=, 10 $c5bip was tied up Samoa late in MArch to Iud the Vanuatu lea. will havc 
": month expeditioo aimed at chAnsins that. - .... -?--y. AUo, n..w .... IOOD (.iiD tba 89Dlb . DIIftd Falvey of AloISuaUa u c:o-c:hief. Aoothcr usas: > As important, perhaps, as the energy po.tenlilrl, this l'IIc:ific)dourwiDtcr,~ elhipWlWJ'tabletoWQJt'bere 'ICicnlist, Jact Vedder, wiU bead ·the Solomon hlands . 
. ' pioneering research project renews the United Stat,es' then." - .(. portion 'With c:o-cbief Don Tiffon, a Canadian U.N~ 
/ friendship with developing nations of the South Pacific 1be Sllitc Dc nt becamc interested, and ill Idcntist. French and Britisb scientists also will be on. 
;~ and strengthens its ties with Australia, a long undervalued U.s.. Aid arm u1timnte1y provided most of·this country's . board. ;; 
!. nlly. And the: mission may lead to a similar cxpedition to lhare of project funding for what became known. as the In addition, Grecne says Japan "is watching tbc' 
:; the Indian Ocean. . . SOPAC c:ruue. AlIstnlia, lUI oil-importing nation just . program very dosely. They bave in the past given I great' 
;.: Nor is .t insignificant that the United Stales' technol- DOW bcgiDDing to loOk iJiw ltJ ofhhore potential, joined deal 'of assistance to these nations, especially with their; 
~ ogicaJ capability has edged the Soviet Union o:rt of an in. ~.' fiJbcrics. And they bave very nice mips. The)' are really; 
fr area uf inCTc:lISing scieiltific -: and politicnl- interest. '''~bcy have a vast rontinenlltl Ibelf,"' Greene ex- ahead of the game in oceanograpby." :: 
,. "It's the fi~t time the United Stales hu sone into pains. "Now fbcy want to really get in the game. Tbey Abo WItching dosely, but DOt so openly, will be the' 
." such a venture since World War II," IIIYS Gary Greene, want thcirlcienilill involved so they can ~ trainin!, and Soviet Unioo. ; 
i': tbe USGS marine geologist who ini::ated the joint ~ \hey ~~ to P,rocessWJ'th R~:"~of~~-o!';: and ~L_ '1be South Pacific trip will be I morale booster JJ~, 
, lUre with New Zealand Vld Australia in 1980. • . ,_-ZeAland. "."-'J IMOICUWMO """'" the Lft·, crew, which bas wrltcd primarily in ic:y Arctic 
~.. "And it's the biggest ~xpedition wc'~ undertaken. aid 1!' tbe; Soatb Pacific, WIIB Intercsted for limilll! dimes for some ICYCn yean, uys Greene. "This kind of. 
· . This ship has the most wphLSbcated geo\opcal equipment n:asous. . tbiDg' ~ ICicntists tuned into researcb - • new place' 
~ available. It's the only government Ibip outfittcd'for, . THE PROJECTs pounCAL history is 81 danifi. . cd excibDg plogy." ; 
• purcly geological and geophysical research.", - alDt u its ICicntific background. ~ World War If. the11lE PACn1C.ARC11G BrIIlCb of Marine Geology' 
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, ogy, physical oceanography lind metcorolbFe as ~U as territories once under BrithlJ or FreDCb rule. 'lbcy have opmItiog units of the Survey's western reg:oa beldquart-
t. geolo&'J. Oil industry ships with com~ e eqwpment Iince tUned independence, bccoollog &llnIllbinl World . tied in Menlo Pmt. Its aim is ~ undersea mfneral 
; stick to applied research, t~ me~t the!! specific ~, . mtions with great respect for the United Slatcl, <mcuc : .. lind cncrgy Itsoarce potcntialllDd enVIronmental charac •. 
~. while the Lft integrates applied WIth basic:~ lU~ed_ 114)'1, "bot they're I little miffed'becaust they haven't., terbtia, iuId predicting and minimizing certain hazards. 
• at advancing scientific undmtanding. . ' . '. ',:, golteD.mncb help from IIJ. Ant;tml1a 'ADd~NC'Ir ~ To that end, marinc geologi&lI study the shape of the 
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· ;ays. He mightlhave. added rihl~ ~t ~ it ~=e ,:.: .~=.! the U~~~!S GCttln,a ~~Southb '."COI2ipOsition of tqlderlying roc!u, and $COlogie rrocesses 
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A"voyaifeJT~t,!J:l'!~w~ti,opa1 i·import 
Conllnuad from Poge2A ,'~ ,'~':~~,.l" tlODS,Jf,Cpcll .. 4,~~,.pcdtWt~~td~D.,Paclfic.Arcllc 

have been ~eveloped within tbe I~t ~aUcentury, andtbc <':,; B~~!bOIl ~ccd~tiSU,'llfO,asJ~,tore-, . 
grealest smdes have been taken Wlthm the palt20 yean.;, ;,.~,.~,~n{.~ ,;:·~~,.,"·,'''r'':':;''';· :,. . ' 

Before 1965, the branch wa:; limited to small boa1':" . "9.~ ~,the ~~~)~~g With a ;~ 
work: In 1966, the,US~S ocqul~ed t~e 97-(001 yocbt, ,:' hc;aY)'m,etab!Wi'Jec(elplorl,!!gfoi~go1d*posits,off ' 
Powns from the Umverslty of Callfonua and outfitteil it " A\ASU '~lll:d I/tte~ &;bOn sDCrirls Sea Cl'UI!e, 
for Iimit~d stu,die~ alonl! tbe ~est Coast, BU,t many ~ " . 11:", ~'tqllored tbcri!jbnWincciinyo~ of Monte-
~fCshore IDv~sllgallons sllll required an eJ:penslVe lind ~ rey Bay andlhe.OJ:llard ~ off :'I!n~ lO,search,of 
~me-aJnsunung search for a larger vessel, then outfitting.. 8f!>U~Wllter b:wns, and be. spent time 10 Sprun tralnmg 
t for tbe mission and "de-outfining" it IDler, Cooperative, sqen~in,geology and octllllOuaphywhile evaluating 
lTOgrams often were undertaken with 5l!ch e:;encia a ,;', that '2'l,~J:lry'. offshore IIf!!!.!, -He',! studied the "sea 
be U,S, Navy or the U.S, Coa5t and Geodetic Survey, ' .. : lJIount5 ,.(lriIJa\ly ,volcanic ~ndetwaterm()untains) be-

In 1974, the Pacific-Arctic Branch Ilcquired 10/1&-, 'L,"~ t!lc Ak~.'lsland5l\l1d M~DY which figure into 
erm use of the Samutl p, Lu (named alter a navy. the, l1oq~Qt'.'theory of ~c cb:tins, and he's stiU 
tdmirul who pioneered in the field of hydrography) from ' • !>ro,Iecl ~e',br a .shldy ClT:lb~ce<>108icol ho~rds of 
he navy and equipped the 208-foot, l,300-ton ship, buill ort.;,hPfC 0,11 etpJorodon off tIlit SQuthern California coast, 
n 1967 for Naval Oceanographic Office research, With, THiU£li'S SELLING to1m' for the SOP).C cnilie 
he latest mari~e geolo,gic.al equipm~nl. ", ~,ltpUliltichan!lel aro~~i."tem"tk61gDed especially 
~~ Polam now 15 ~(d mostly for studying wattt <'" fOTJhe ~hlp, whtch can ,&CD' ,us far u 10.ldlometers 

IUJIIlty m the San FranCISCO Bay, lhe branch has since ,', ,beIow,tllC: sea floor, lIS m~tip'.echannels also e'.iminote 
dded several small 4().footers, and a Polaris 1/ is on the (~echoes, providing moreGCalrllte comjiuter&nbanced 
fay, ' , ' , iDingcs than were previousl,llvnilable.' , .. " 

''TIlE PRIMARY PURPOSE of this s!tip is' assessing, ~ e~uipment is the'primary re4SOn we're goiog 
,ydrocarbon (oil and gas) resources in the continental ~ there,' Greene says~,"1his is the capability tl-,ese 
helves of the United States," Greene says of the Lou, nations .'!I'ant,". : " 

That means looking for the same three charllctcmlics," ," ." Ttb to.'12,rdr guns mol/ll1~.O!l the,.~dcs of the ship" 
oUght on land: deep sedimentary basins ,f porous sedi- CiIdI I1I)der 2,000 pounds of prc!.~lIre, arc dropped over 
~entary rock where oil can accumulate (university re- ami ~arged at once, J:lCnorming the function dynamite 
eorch has established the presence of basins in the South once served: ~early 2 miles of ''IIreamer'' (0 clear phulic 

ON LOCATION ' 
, VI~ display screens spotted throughout the ::,P, 
, Lee tell eXllct location of the ship and Indlcllte 

magnetic fields, gravlly lind other pertinent geo-
'acific); zones that can trap the oil us it migrates upward table contammg 24 hydrophones packed in oil) picks up 
~rough osmosis (including faults and stratographic over- renect~d sound ~aves that delineate the sea noor's topag-
Ips); and, most difficult of all, a source of oil fonnation raphy and the thickness, folding and faultin3 of sediment-
_ an area where accumulated organic material can break covered rocks, ~ 

PhYSical data, . 

Iown into oil under tho: right pressure and temperature "It's just lIS if you'd takell a knife and cut through the 
onditions, ' earth's crust," says Greene, ' "Good tecbnicians are very hard to find" Greene 
, As onshore wells become exhausted, the search turns ,The streamer disappcal1 liver the curve of the earth, says, "The scientists are working all the tim~ but the 

ncreosingly to offshore areas despite the expense of 115 end marked by a buoy, BulM.,haped "birds" can drop techniciam' job can get tedious, The adventure ;"'ean off 
apping such sources, ',,' the cable to safely if another~" 'ventures too dose, In a burry, 1be young and adventurous ones who baven't 

"But the type of research this ship has been doing is "We've bad Rur.:;ian ships-d'eiiberateJy try to cut our 'gotten weary of ship life don't have the experience with 
~oncering," Greene says, "Regardless of the policies of cab!e," G~e, ~ys. "I r;..aember ~ce, despilC IlIl our the gear we need." 
Iti5 administration, the scientists feel dedicated in the radiO warnlD~ ugnnh and the buoy, this Russian ship just - DEsPITE TIlE MISSION'S pioneering nature and 
~nse of re~rting eXolctly ~hat is there, They feel obli- kept on ,commg, We, had to di\'C the streamer," . ~ the expected benefits to emerging Third World nations, 
"!ed 10 po.onl out ADy en=laI .hazard, that mal' While the JlJuJlkhan,nd ~tellJ Is af WQLff .. tbe' 1.«' _'':_.Gmenc says bela repeatedly as.ked, "But what ........ wiU 
lUSt, We ~ IIIlIpS tl)at show 011 basim as well as moves no, fukr tban5'mu.s{aoout S mph), making turns it do 7" db' ....... 
.ctive faults, slumpS, oil or gas seeps _ any hatards thllt lit a m~mum of 3 def;reel, to keep the cable straight, us An e hus an answer - in fact, he has three, 
nay have an effect during drilling or after, O,therWJse, t~p 5peed is? or 10 knots (about 10 mph). First, be point! out, any foreign aid makes the world 

"Most of us ore research scientists; our real love is ~ither way, It'S a long top, and expeditions lire broken f~1 bener toward America, 
esearch, We want to try to understand the history of the lO,to,le~ of 20 to 21 {!aV!" "I felt really warmly received in thaI orea (the South, 
arth, its geologies and tectonics, And we want to under- .J ' CRUCIAL AS rr IS, the multichannel system is but Pacific)" And the Au.strnl!ans really are our best allies, 
land the processes that produce geologic.al features," one of the ship', research t~, A singlc-cbannel acoustic and we, ve pretty much I$nored tbem," To iIIustrllte 

1bat drive for under.;tandin! can make the difference '~tem can ,use the same ou'guns ana peoetrate up to 2 A~tralian ~gar~ for U,S, mgenuity, Greene tells aboulll 
etween success and failure in frontier areus like offshore I kilometers IRt~ the earth's ausl. Scientists also read th: day-long lrnin nde he took across the Great Victorian 
~Iaska and the West Coast, where relatively iitU: data &ea bollO~ with ':,onobu~ys," initially developed to, Desert. His se.almates were two old AussiC5 who were 
nd control are ovailablc, Because initial resource evalua- seorch for submannes, "'hleb record underwater sound &cowling at the el:pOnsc of ooert romng by, refraction. "One of them leaned over toward the other and said 

"There me all kinds or be~P' &nd.booms .. Greene ' 'You know, if it was the Yanks, they'd be growing thin~ 

ep belowdecks lire lIir corr.prcssors for the vJtll1 
lit/channel soundlno lIv;tcm. ' " 

,:~. "II', a very noisy ship,", .' '. all over nere,' .. G~ne ~~ts, "They have tremen-
The ship also bas preciskn Wnaf mi ' d dous respect for the Yanks, 

rndio beacon, radar and latdlitenavi ' tio::m1r;ger :, ~, the pro~cct wil! lIdvan~ the United'~!ate5' 
Along with record! of the earth'. gia~t an~ ~ tJc, ' e.aluatiOIl of world od supp~es and mcrease our ability to 
field, the Ihi{lboard computer integrates t~da~-or~ " ;, predict ~h~ages, "We need ,to ~ctively ~mpr~hend the 
to produce VIdeO displays throughout the ship, ' "... .. , wor,ld oil plctur~ .. and by being Involved ID this type of 

"We lleer by that," Oteene says, "When oa:m' ,', proJe~, we can" G!Cene S(lys, , " 
.way oui there, you bave DO idea wha.t an.ythi. ,! jj\'or ' . Fmally, thiS ~md, ~f lesearch adyances sclenllflc 
vbere, II'.IiL:,t1ying through 5 ace," . ,,'. '. g IIOderstandmg of, 011 ongms B?d formatIOn, "The teeton-

, ", ,'Eve",witb 1111 the sophistica~d tecliOOloaY, shipboard k:s:rod ~e~p sedimentary basms of the, area ore very like 
',dentists need the confirmation of "ground bUlb "hi tal Cali mla 5, There are volcanoes spewmg along the way, 
tubes, or'Om::llI;.,dra\\l''sampIes from witbin'the' botfom ,[t prC?b,ably reprC5entsthe Southcrn Califo!,"ia borderland 
sediment, and a lIll!S!IVe winch dredges !he bO'ttom'io for ",;3O'~Jlion years ago" If, we find tr!lps for oil, w~ CIlI1 come 
wnples of bedrock from OII\rroppill&"', ' ;_ .. baCk a~ ,1'?Ok ror IlUlUlar traps In the U:S. I ~ ,say that 

'''II's llke being on tfJ: oA a twn..<tnYV b ildi ad probz.bly IS of the most v,lue to the Amencan aliZen and 
• .J .. __ .~ u ng, a ' tnYnoo"" " 

''YOu're standing' thee ,wi . ~,needle an a long thread, _'-/~r. ~ 
lIyI~g to ~.off. bit of~d from the 6itlewn.tk _ but I"EDERAL <,:I!J'BA<;KS already bove hit the Survey 
)'on ~ ~oing It 'U) th,e dark, <!reenc says. . bud - ~he Pacific-Arctic Draneh has lost a major re-
", . : ~It. ''CfYarchaic, bf!! 11\ ~tete;ling that with all this search ,!tip and n~merous personnel- and projects like 

'Ebpblstlalted equJpmepl, "",till::IUd the ground truth, the SOPAC cruIse may become, It not rarer, less 
, lbcDthu ~~nt all reg:ms a'great deJtI of in:~, ,-' FCIcctive, , ' '. 

tlIliolJ. Thlit II wlW 1leJlarI1~~lpgyfrom oth~r CCU:DCel :' "What I really frustrating to th~ scienlislS' il tbat 
,~theym'c,vt'lJ:llllI1bcmlIUtlI,"".' '_, ' , ~l'e'vc kdron the forefront of the oil search aDd now 
. , ,: l~ttlnJd!c ship ttl i~ ~ eip.!t!ilion' ~eRl ';'\~'Rl raptdly fDIIlns behind beOO'use or lack or funding to 
.~ ~r ~~U;; clegrr.es, aftir ,yem 1il1h; Arctic , Jfl1'.in1liln anl2 repLace equipment, We want to keep equip-
,where 50 d_e.srecau¥Ah. a:naa thrce-mOZ!llrIlllderlcldng. ,,:ment up «o.the stGte of tbe art," Greene ~ays, The 
TIm: able was ballaSted W1~ oil, of II ~ viscosity ,.'lliultkluwllel system Cistalled seven years ago for c.wn-
thO oir cimditioning: sYstem 'las revamped. Qd llic drip'; ': pie, is' quite old by electronic standards, ' 
bl~ hu.I1 'WII5Upl1llled Ilg!a beigl'.,: ".J ,C '" , ',' USGS work has been applied basically to reSource 

., 'Th~ w carries, ~ c:t'Clt of about ~ -:- IISllally 15 '. mses, It was gold wben Greene 'Canle on board; row it is 
, .. sdectis!:land 1S mantime CleW membera w.der Captain 'l'Clro!e~, and in. the, f~ture, be predictS it will be water, 

Terry Ruff, The SOPAC ause Is \\'elghU:d toward I(;i!:n- ,. R, .. gan. IOterest 10 oiJ mdependencc probably is a major 
_ . ~fie .tlIff,wbich lneludes elcttroniC tedmldlUll~ ,J , ~ the SOPAC cruise W8! funded, be laYS. 
, Even tno~ lIP, !n10 1h-ee-~,lcgl"lt CUI be an . In the future, ourresearcb Into water I'CIOIUteS is 
, IIldUDUI journey \lItb Hltle dlVCfllOD and viitually a '.' f.lclng to help, But it Is really Bettina barder,and harder to 

-'''t4-hour worIt'daY, -" .. - ',",,, ., ,..do'our job the WIlY we want to do It," 
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cientists, . 'sailors 'st9ff:JJ;z~i§~!·f:· ·:k~~~: .. 7 
. . 

Marine Geologist Garv Greene, who Initiated 
the 011 explorlltlon project, explains Pllrt of Ihe 
50phlstlcated navigation svslem. 

OtoOS£f'«OMOUIt .. ',_,~ 

FUULOUS FAllleSI"' 
LARGEST STOCK OF UPHOLSTERY FABRICS ON THE 
PENINSULAI VELVETS, PRINTS, HERCULONS, . 
BrlOCADES, ETC., AlL HALF NORMAL }:{ETAIL PRICEI 
OUT BEST f?TOCK EVERI. '. . •.. 

Jllck Vedder mllkes II final equipment check. 
. He'll rejoin the staff as USGS scientist In charge 

of the Solomon Island leg of the cruise. 

. . 
~--------------, I fREE!~9X~qUARD I 

L~l!!,O_~!f~!~j 
r-------... ----···--, 
I FRH EXmA ARM COb'tHS I 
I .'.,.oR I 
I nt~ow PILLOWS ' I 
~---~----------~ 
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-Helping To~giJ. 
:.~ Lto Recover 

Qn behalf of the Tongan communitv 
in ftawnli. I would like to thank each 
perso'll woo made the effort to donate to 
our :rongan Relief Drop-of{ on Ma,'ch 5 
and 6 at 711 Keeaumoku St. The press 
dId a' eommendable job o'i covering our 
projl~N and a!>slstmg in promoting the 

. rolli!ction of supplir:s. As a result~ the 
response· by the c'Jmmunity was over· 
whelming' anI! heart·warming. 

, In, jUst .two jays, we collected over 
.'\...",1.500 ',boxp,s, of food and clothes. totaling 

in t:~s, of 30.. tons of (elief supplies. 
We ~nQw. having been in frequent con
tact With opr !.u:liliLs in Tonga. just 
hllw. dl;sperately, these supplies are need· 
ed. Words oi .thanks already have ar· 
rivEid. from Tonga. thanks to South 
Pacuic"Island Airways. which responded 
quickly with free cargo space to 'Tonga. 

Our families back home tell us that 
whiJ.e everyone seems to be managing. 
we would barely recognIze the towns 
and ,vlllages which we grew up in. It is 
hard".~ imagine. but we are told that 
what~was once den<;p. bruSh is now bar· 
ren LllHl. and aur flat -islands are cover· 
ed with ,pOQis o! contaminated water. 

In some \'.illages. only a handful of 
bouses· -Cll}d., the churches are' left stand· 
ing. '<Y!!l.r·'~w provide the 1)ousing for the 
dozens ',o! ,Tongans who will be left 
homel~,'ior months to con.e. 

It, took 'more than a' week for relief 
. efforts,to'reach the villages on the less 
popillated and rural islands and portions 
of tl1e main island. after Cyclone Isaak 
des:ro~ed their once·secure lifestyle. It 
looks now. as though, it will take years 
for Tonga to ,recover. 

HawaIi's contribution to Tonga is not 
" over, btit' would not have been possible 

witho(.t the ;:;itiath'e and assistance of a 
few peOple , " 

Sen. Andv Anderson was one oC the 
first to sooihe our fears bv imm.e<i':'ltelv 
offering whatever. assistance he .:ould, 
inclu.ding his centrally located. clean. of. 
fice space at 111 Keeaumoku for. the 
local collection' of food ,and clothes. His 
offlce.worked to Jlull :ogether the neces· 
.saf\·,-·~istance' from the community, 
and proceeded to follow our efforts with 
sincere concern. all the way through to 
assuring the transport of everythiDg by 
ship by the U.s. Geo\:>gical Survey. 

IU soon as the Friendly Isles of Tonga 
are be,!uti{ul again. I hope you take the 
QPportunity to visit. and allow the 10n· 
garis to re~y what you have done (or 
tbern. I think. yo,u will then understand 
why so many have done so much to 
help. . 

Ontlua Maraele Wendt, 

(o~al Problems 
>:'.. .,IiIt. 

• We ·haw:.bi!t!n . .reading a lot about the 
diffl • .dI]IS a"oad for. the sugar indus· 
tf)' ~.r· o' ti·" . 
T~;,t1'on .what will the lawmak· 

ers \ti..'1O.allevi.ate the conditions for any 
Ind~Ldiffic:ult days are ev,dent? 

Caqrjjuraii • wrvive withoul sugar, 
pi!1e~~,UlJri.sm. coffee. etc? a 

We' sh(,utd fimi the solutions to these icc 
problems: We '~~not rely on the federal lOU, 
aovemment. These '.re local problems.. \~Ol 

La", M, Kamada ~ 
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',s.p: ~ ~p~ (or T~n~ with 3$ to~n of food'end'clothing: Ko e ~av" m:ai 
inci Honolulu 'ae SP Lee rno e utn tokoni afaa toni 'e 35 mei 'Amelika. 

<GIFlfORNEEDY . 
About 3S tonnes of relief irupplies for Tonga, I shore mineral e~ploration, 

.. on 'board the Geological Survey Ship, 'So P. Lee'. ' The Tongan <;:om~uni-
rue due to arrive at Nuku'alofa from Honolulu ty in Hawaii donated 90 
~ext month. per cent of the relief 

:fl 

"',t 

,... " '.. . I' supplies, which consist of 
Although the ship is supplies, They sac:nfi.ced , 6S 'per 'cent' fQod .'and , 

not a' freighter, ~ptair their saloon and some.. 35 cl th' T '. ' . '. 
Teny . Ruff and his 21 crew members donated ' per cent

f 
tho IDg, lien ... ., .. Tatpa ccm~ bdpcd tit p8III uP ~~ aft 

, be h d' ". . th . ~r ~t o· e supp es pKk co be lItIdt~d In the 51' Lee WOOD and also mAde d 
crew mcm rs ave agree ,tbci~ CMin., sp~ 10 at, ,were. donated by, Hawai- enaine room Crhown below), Ko e konp eni '0 e bkaiTon 

, to ship. ~r the relief the supplies could get ian CIOZeJ1S , be'enau tokoni .Ice fakahek. nim. pe '. e ."t:l cokod nI 
aup;!ics, , 'QD to Tonga." he said, :. .' " . .' .... "'5. . 

According to, ~ Harry; '''S" P.· Lee" ,is ,due at .Mr' So..aop said, the 
Soukop who orgarused the ,Pago Pago nextweck to ,-Polynesian community in 
m!p to., ttanspon ,tb~ sup"'. pick '~p .IS, ~tist$ to . ,Hawaii' is going to 'stJBe 
plies., th,e. crew IS great-, conduct a 'geologJcal 'sur- -': a ~nd raising concen for 

'Jy inc.onvenicn~d by,' vcy '~-Tongan an~ F.iji~·TODga ,in 'Honolulu on 
volun~~ c:arrymg die, ~,waters for POteD~al off}\p~ 4:: ,:.' ' ' . 

. 'WCCTOHellJ J9nga 
Tonp National'~"the Cburchof Tonga,"an ,Council t)f OlUrches is' 

: 'of Olurchet, em Tuaday,' die o~er member church-','b.uying and despatching' 
March :U, oftidally sent ,-ea have outsi~e' 'connee- "seeds which are expected 

, • request for $US500,OOO J tions and they can arrange , ill', tl>,c Kingdom soon., 
,,10 ,che' WorldCounc:il of ,for bilAteml funding., ;" " ' 
, OJv~ office fp Geneva,,' , The TNa:. 'since rye- 'Mr' Connan said ,the 
towArd. the 'coct of 'the 'lOne Isaac, ," has iladdi9- jNCC is organising a na
'WUowing reconmumon "awlWl5 U 'JO what -action' 'donsl thanksgiving service 
'Pros:mmme,aecording ,W ' they tbould take folloMDg tet be ~'held on Sunday 
,the Ton. N~tionalfCoun- 'thC devasta~n caused by .. ;CVeidnSt In the. O:ntenarv 
i~ of Ourdiea '~t , . .me cyclone. '-. .'.' , ;churc:h ,Nu~ ~ofa to 
'ltiev.John (»ansm. ", ~';,:: :,World'" Council, 'of .',nnISe and ,thank ,God 
~4,,;~ ,#y,~ 1DtcdJ. < P.I~e;J:~·:p.~iQ~~f. .';,~~ ,alsO' '~ress our 
'(:titk, •• ,.~;·,,~.$SO.~ }u:le~ $2o,OOO.~d J;jl ;~~ankJ, ~ vanous S6~m-, 
~I' co~uni:y b~8~ ,~~ci1 of ~urch=a dlso"" ,~tB ~icb ba~ ~e-

. , (pllYatie dWe1linp)""'. ,.dOnated $10,000. ,"Prom .{OuslyasautJ:d To~ga ~ce '.' :: Jl .-', ," ", .~.A.n.ftA. " .a· .... _t~_ .J.._ "::",_11__ ''''"- ... t ___ ' • .,;, .... _ •.. .', 



c~? Ci,pJ I?K~ 
5-TONGA OIRONICL 

T~a Tufui, ~retmy '10 Government lign.i:ng the doc: 
trrr..:::;krred tho Telecommunications Training Centre and 
VlWlolol "frOm the International Telecommunicatio, 
Govemment.' From left to right: Neil Nonage, Technical M, 
oot; ,'Anau Fakkakala,. Head of Training Centre a; 
~~~~~. '. . 
ico hono f.kamo 'oni'i eni 'e he Sekclitali 'a e Pule'anga k 
momoi mai '0 e Senita Ako Fetu 'utalci Fakamakoni rno e tc 
'naunau 'oku t Vaololoa 'nei he International Telecommunic 
'anga '0 Tonga. MCi to't Ihem. Nonage, pule ,tckinikale :0 e 
Teli:fon~ 0 An.u Falekakala, 'ulu' '0 e Senita rno Ron Linds. 
rru. ' 

WI 

to 
ba 
tb 

~Pass 'the 
Margarin 
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r-----tTokoni Lahi 'a e Pule'anga----
Kuo tali 'e he fakataba Kapineti 

'I 'Rne 'Afio ha ngaahi tokoni faka
pule'lIDga 'i he tafa'aki fakangoue; 
naunau !anga, toutai mo e ako wpu 
md he maumau lahi kuo fai 'e he 

<j hc .mahina 'c ono ka boko maio 

saikolone kc 'Aisake. 
Ko e tafa'aki ki he ngoue kuo 

ni'utu'uni ai '0 pehe: 

• pea ki bc ngaahi fcitu'u 'oku 'ikai 
ha Disini tulckitoa palau rna tisi 
'0 bange ko c f~ga ki'i motu 
iiki 'i Tongatapu, Ha'apai mo 
Vava'u kc tufaki ta'c totongi ai 
'a c ngaahi huo lafalafa, huo sipeiti, 
huo Janga mo c hclepelu. 

(Vakai ki hono fakaikiiki 'i he peesi 8) • ko e kau ngoue fakame'atokoni 
'e palau mo tisi u'eotomgi 'a e 
'uluaki 'eka 'e taba pea ko e 'eka 
hono ua mo lahi ha,ke 'e totongi 

NAUNAU LANGA 

vaeua pe. 
• 'E U'ct~tongi 'a c naunau langa 

'0 a'u hono mahu'inga 
• ko e kau ngoue fakapisinisi·

'e totongi vacua 'a 'C 'eka 'c taba 
'0 a'u ki he 'eka 'e 814. 

ki hc 'Api kolo pe 'api lisi ki ha 
~nomono pe ko e toe langa fo'ou 
'0 ha falc maumau. 

• Ko e tenga'i'akau mo e ngaahi 
pul0p.lla ke tufa ta'e totongi 

the IS-day offJhore FlHCientific IUrvcy , 

for mineral relOurcct in Tongan ",ao:n hu 10 far IbOWD 

a 'promWng POtrlltial aite for mineral exploration at 
JIa·apd. . 

1bc leading ldendati from the American Oc:cano
p-apbic rcterdI.~1 "SJ'. LEE" bave told J!l:. M.,~lty 
Kin, Taufa'abau Tupou IV !luring thel.: IUdicnce dlat 
dIcy havc found a pOlCliiaI lite for oil, pi or m1ncral 
cxplontioo at JIa'apd. 

, the YaId, 00 her ",riJ from Paso Pqo to NWtu'.Jofa, 
aullcd ~ and monitored data from a ttalch 1yIn, 
north to lOuth between the Tongan volcanic: Wanda 
wbIch IDdudcd Late, Kao and Tofua and die c:oaI 
Wanda to the cat of JIa'apd I"0up which Iadudcd I 
Mo'uDp'ODe, Fomha'a and"'o Ha'mo, Foa, Ufuka WId 
.'ViIIL the data 1iI-. that the Umcnooc.1ayer Ia thiI 
au II dcepca and !bicker, thlD ~dM:adDJ pOIIIbDi· 
del of a mourceful m1D~ POIICDtiaI of&llOft ~L 

MeinwhDc the SP LEE II cum:ndy cruidD,1a !be 
~cm pan of Tooptapu.' ThiI II die RCood time 
dw a IIimIIIar tilrYe)' h.. been coadudled ofWlo~ 

A dian of lb. ,eHdcDtI
Ik aulIc In T ............ 
of !be offlhCft ...,... ... 
.-pIak ,..,8IdI _I, 
"S.!'. 1M". 1bc bIado 
aurIUa. ......pi<k 1AIIe, 
ho aDd Tor.... 011 !he 
1'011" of !be S.P. 1M 
from hI" ..... CD 
NuJw'oIofa IIuIkun !he 
.... .heft !be ackadta 
'DODd, ibid< .. d 
......m layer ill 11m .. -. 

• ',- "',I 

i: 

III !be kiDJdom. 1bc fint ri UDdcrtakm by a e~ 
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• Kuopau foki ke vak:li'j eni mo 
tokanga'j 'e he 'Ofisi Langa mo 
Tokoni Mas. '0 fakafou he 
Potungaue '0 c Ngaahi Ngaue 
'0 c ngaue 'aki 'a e naunau langa 
pea k uopau foki ke fakapapau'j 
'oku fcfeka 'a c sino'i fale 'c hc 
Potungaue '0 c Ngaahi Ngaue. 

KOEAKO 
• 'E 'ikai ha totongi aka ki he fanau 
ako mci Vava'u, Ha'apai, Tongatapu 
mo 'Eua 'i he ngaahi ako'anga 'a c 
Pule'anga 'i hc konga ta'u fakaako 
hono ua rna c tolu 'a c 1982. 
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mfF~HORE POTENTlAl.MONITOREDI 
W • harchmg • for clue. ~ r l'rogramme directnr 

hic may. )'leld furure en , ~d marine geologist, Gil)' 

or nunenls, en I G h . d .a. • b: • .n" ffc d d reene, emp ISlze y.le 
m rnllbon-..1' Ita e. an, ' the primary goal of me 
funded re.u'rch ifill' ~I • • I k f • • mISSion wu to 00 or 
cnwmg ncar the Ton"", 'al" ff rrc h .' resource potent! 0 

nc . Tonga's shores. 

Rising up from die 
Tonga Trr.nch, the South
ern Platfonn wiU be ex
tensively ,surveyed by the 
American geological ship 
S.P. Lee, Lying north to 
south, the Southern Plait
fonn will be crisscrossed 
eQ.!lt to west by the re
search vessel as it carries 
out a number of sophisti-
cated tests. . 

TraveUing at about five ' 
knot3, the boat CIU1'ies 
twenty scientist who 
rotate watch assignments. 
Their job is to monitor 
data collected from highly 
technological equipment. 
After the infonnation b 
analyzed, experts can 
bener detenriine me 
natu~ of the rock under
neath the «ean and 
whether oil could be 
trapped inside. 

Included on the 
research, team is Sionc 
Soakai of the Geologica! 
Survey, Minisay of Lands 
and Surveys and Natural 
R~sources in Tonga. His 
8.00 '.m. to 4.00 p:m. 
'!'latch will monitor gravity 
and magnetic field data. 
Mr Soakai is a veteran 
o~ :similar research cruises 
~orducted ' by New 
:1~:JJ)d IUld Frmc:e. He 
ad that the assignment 
of monitoring geophy,ical 
cia will be new to him. 

An inb:mational crew 
in uding AmeriCIJ'l., 
A. stralians And New 
Ze anders will be 
ro ted in the duee 
:ii {erent legs of the 

. ion. After completing 
:h ir eighteen dayexplora
io of the Ton$lI plat-, 
'0 ,the Lee will' head 
o Fiji for a brief stop-
1\' r before continuing to 
'uaru and the 

mons for the second 
third legs of the 

''We are not in the 
business of exploiting 
those resources, uMr 
Greene 'said. "This II 
purely a research vessel. 
If there is p~tential cil 
or minerals, it's up to the 
government and me 
in~l'CIted comp~ to 
agree on what to do nexc," 

It will take a month 
before preliminuy 
finctin~ are known. A 
more' thorough rep on riJ 
be presented in August at 
• geoiogical convention in 
Hawaii with a final written 
repon available in e~gh1J:en 
months. ~ . 

Sponsored b), me 
United Nations Economic 
and Social Commission for 
Asia 'and the Pacific 
(ESCAP), the research 

, ' mission is being funded by 
the 'United SUb:S, 

: Au3tr.'", and' New 

Zeala,nd. It is working 
mrough me Committee 
for eo-oRlination of :Joint 
prospecting for Mineral' 
Rescrurc:es in the South 
Pacific Offshore Area 
(CCOPISOPAC). 

Operating cost for the 
vessel is S101000 • day, 
Electronic gear Ilone II 
wonh an cstima~d three 
to four million doUan. It 
has had cutnsive auises 
along the oiI-rich Alaskan 
coasrline along \Vim 
conducting tests off 
Oregon and California. 

Along with' measuring 
the earth's mDE;1ledc field 
and' gravity, the Lee will 
sather seismic infonnation 
and c,oUect soil IImp:Cs 
from the Tonga Platform. 
Other tests will be .ble to 
dc~nnine what kinds of 
rock lie :t5 miles below 
me ocean bed. 

I 

-TONGA OfRONICLE. AprD 8, 1982, 
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U.lited States 
.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 'or 01.-"':-" ..:lIP! ,*il .. "'-'. 1.2) 

va JESEAIC1I SIlIP ClDlSIS PACIfiC OCUJI lIOII. nEltGY, KDl!IAL IlSOUICES 

'1M U.S. Geological s.Z'Ye, Rsear-cll 8hip s. P .. 'Lee u c"rreatiy OIl • aw-lIOfttb 
cr~iN iA~e Pacific Ocean satheriq leoloaic infomatiOD that .. , lead, to diacoyer~f.s 
of Aft' tlil IIfJCJ ,a, rHoare.eD deep beneaell the 01: •• '. *'Il'faee. . 

~ ~ research weaael, baBe-ba.ed in Redwood Cit,. calif.~ is pregently (ear)1 
M." 1982) sUl'W!ying offshore areas 4Num the Republic of Va~tu ({o~erlJ Rev Rebd.4t .. 
J.l.n4b'~ satberln& .ei~ic. ,ravitJ end -*snetie data. Such data ~ill belp USGS 
.cientidU evaluate the rqional leolo" aDel tectoDic fr.evon. to a •• e •• the poteru:;.al 
fm:' tb~ ..x<:,",C'C'ea<:e of ~i1 ada •• 'l'eaourcu, ed to as~e.s aeolOlic ha~ard5 that could 
affeet futplorati.llG and dtevelopieDt. Tb~ Lee w alread)o &urve,ed 81 area around the 
I: iogdoll of TOtti •• 

~~ S~~ .. ~e vo1~ is Fovidiq techaieal t\ltport in coevelltional enerlY resource 
identification tc pacific IsI.ad ,oyera.ea~ UDder tbe sponsorship ot the Aleney for 
IftternatioaAl DevelopDeut~ .oj ia cooduct~ under an -creeeent .aonl the lover~ftt. of 
Australia. MeY Zealand &Gd tbe Boited Statel. 

Soee of th~ preI iainary ~ea\llb fro.. the current YOyAise V1.U 1M SlYeIl at the 
qna4renni.t aeeting of ~ CircUD-P.~ific Council for ~nerJY Gad MiDeral aeaourcee. 
Augu8t 21-18 t 1982, in Hoftolulu. Sawaii. Sa.e 1,000 internatiocal reprelentatives are 
eJqJe.eI;~ t.o attend tbe Radii IlUti..ac .ad to exchange iDfontatioe 011 the uny ..bitiou. 
,,(udb ... ~".t the YariOH eOUDtriu are eoaduetiaa .. part of the Cir~ __ P&cific Project. 

~ -.:i'Rtiata ... other. will R« for a briefin, MODde,. Ha, 10. 1982. at. 10:00 
a.a. ill the t.eetun JlOOII of the Matioaal Acadny of Seieuea (1101 conatltutiOD Aft •• 
IW. V .. dlillCt-M. D.C.) aa part. of a four-aa,.. workins ee.aion OCt tbe Ch·cua-P.cific Map 
P~~t. 

The Hap )lroject -- 'l"o'ba~ly the 1.r~lt uftdert.k.iftS of h. kind -- wiH .. p ~"e 
oceOft floor ..,a tae conttne.t&l tt&r-ai ... , of tbe Pacific bat a in, which coven IIOr~ than 
balf M ~ lanh'. e.wface. I.sult. \if tili • .mitL4Ua .. ppiDI effort "ill aid in the 
lIeccch foe' criticaUy ~~ .wrcl aad t!RerlY reaotrrce. and "ill tucre •• t our 
Uft4~r$tandid. ~f the reaourcea, and of taTthquake and ~olc.nie bazard. in this 
leologieally volatile ar •• of tbe vorld~ 

h .. euaple of IIt7W .. i'fte~.l d.epoait.a that can occur ia the pacific Oee.ft. a ~e_ 
abou'~ ~ s. 1-. Le8 last iall found rich aetal deposit. of ZiDC, copper. aUver .nd 
otber cd.tical .illeTala 7(;000 feet below the ouan eurf.ce _ tile J\lG de Fuc.. ridge 2S0 
aile a off the Pacific lo,·t1we.t coa.t. 'lbe cSiaeovery wu haileel .. aoe of "tbe IIIOSt 
euitis.& ~. for u.s . .. rin~ aeoloabu io. receDt ,e.r .... 

1b~ South Pacific 1 .. of the crui.e vill ead .bout ~UD. 11 in •• baul (fOl"lHrly llev 
Jrit:llia).. !be I. P. Lee vUl then h.ad to tbe Ber!", nel the leaufo!'t se .. to CODduct 
additiODal polosic iweatiptlODS oe the U.S. Oute.r Continental Sbelf • 

., • • I 
PlIoto 80. 11-240 _______ ---:;'~h~o.;;..;to;.,...;::".;;..;e;:;.;cJ:;,.;;;it: U.B. Gt~~~~_~~!!! 
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the Broadsword and the BrilUant -- in the battle group. They have the much morc modern 
Sea Wolf anUmissUe missUe systems featuring highly sophisticated Marconi Ltd. radars. 

Sea Woll 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 
~m (medium range) missiles will be deployed on all such cruisers, two of which are re
quested, at $1.1 blllion, 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 sUp 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 sillk. 

But a carrier need not be sunk. All an attacking missUe force need do is put its flight 
deck out of commiSSion, leaving its interceptors and attack aircraft unable to take off or land. 
"As if it needed proving," says one Pentagon official, "the Exocet incident demonstrated that 
all navies are up against the new age of missiles." And by the year 2000, he and others pre
dict, there will be "no way of sustaining sudace f1eflt~ without bankrupting the defense bud
get to pay for their defense." 

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

. Meanwhile, earth scientists from 25 nations ar~ working on the Circum-Pac1fic 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 volatUe area of 
the world." Map project scientists recently met in W1.tshington DC. 

NAMES IN THE NEWS: PROF. JOHN E. (JACK) FLIPSE WAS ELECTED to the Natl. Academy 
of Engineering. Fllpse is at Texas A&M Univ •• College station •••• L. Donelson Wright of 
The Unlv. of Sydney, Australia, has been appointed professor of marine SCience and chalr
man of the Dept. of Marine Geology at the Virginla Institute of Ma.rIne Science, Gloucester 
Point •••• Fritz HuntSinger Sr. received the 1982 Offshore TechnolO'D 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 ,.u Oceano
graphic Science went to Prof. Anthony B, Watts, Lamont-Doherty Geologic~i Observatory, 
Columbia Unlv., New york •••• Lt. Cmdr. Wayne L. Perryman has been named commanding 
officer of the NOAA ship Chapman, the newest vessalin the fleet of the Natl. Oceanic & At
mospheric Adminlstration. She is a 127-ft. fisheries research vessel. 

OCEAN SCI EN CE NEWS is published weekly by Nautilus Press Inc., Washington DC 0 $235 per yr. Edward W. Scripps /I, 
Publisher & Board Chairman; John R. Botzurrr, President; Jerald G. Clemans, V Ice President·Marketing; Frank Capra Jr., VIc:. 
President; John J. Mullane Jr .. Secretarv.Treasurer. OSN edltftrl.' at.H! I=tfltftP' , ...... a D ....... _. A •• __ 'd_ r! .... ,. __ • U __ I._ 
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Threaten Neighbors 

By DeVan L. Shumway 

AN UNEXPECTED side elTcd urthc lran·lraq war, cntering a 
crilicalnell' st:l!!C, involves S:lUdi Arabia, and II'hrthcl" this stal· 

__ art U.S. ally in the Middle E:lst faces a new threat to its pulitical 
,tability. 

In the past. discussions of threats to Saudi Arabian stability 
have centcfl'd on tll'O primal), tlll'uries: 

• That the kingdom erentually lI'as J;lling to be tOI'll ap:U1 in an 
Iranian·type rcvohltie n that wuuld take it from frielllJ:;hip to 
cmnit~ iU\rai~1 !!Ie U.~. in mul'll the ~ame pattern a~ Iran. II'hich 
not iong ago was ,1 lui ally in till' jliddlc East. Tlwt scenario 
generally is nut accelllcd as ralid by pen.ons who hal'e !'Ioscly 
examined thc histolY and l'ultur~ <If' 5audi Arabia lUld know the 
strength uf Ihc ruyal f:lmily. 

• That ultimately the Soviet \lniun lI'uuld tighten iL~ rim: of in· 
nuence around the Arabian Gulf - a prll~r:lm that seems tu be 
succeeding - nnd lind a wny to suiJl'l'11 the Saudis. The S'jl'iels 
have extended Ilwir influc()('e in the I'rgion Ihruu::h AI:,:hanistan 
and Iraq. hUlth.: ('unlmuuisl ~i;\nt 11",1(1 made perceptablc head· 
way· in Saudi Ar:lbin. 

The allrged nCII' Ihreat to S:1I1(1i Arahia (,Olnl'S from the fnct 
thai the tide has turned in the lran·lr:llj war toward the Iranians, 

Ship's Pacific 
Research Will 
Be Topic at 
Conference 

By Marvin ~I\lrphy 
Oil Daily St.11T II'ritcr 

SCIENTISTS r':l1urtinl: on Ihe 
voyage 'of Ihl n'search ship S.F, 
lP-e al a n'I1"tion Pacific cnclhV 
confcrcncc in AU1:ust will have 
more 10 t;I!k .lbolilihan Ihcir prim· 
B/)' mis~ion. the hUllt for signs of 
Dil. gas and min.:rals. 

1'he Lec has becn haras,;ed by a 
Soviet Irawler 01T "I,lska's Kodiak 
Island. look em('r~"nc)' supplics 10 
ilorm·swepl 'l'onl:;1 Island and 
bund strau~c ~l'a crcaturcs swim· 
ning through hoi ling WOller olTlhc 
)regon coast 

whu soy tlll'y'1I conlinue mlm'hing inlo Baghdad :lllCl insl:lll their 
type of fundamentalist Islamit' I'(·gime in II''':), That is seen as a 
(hre .. t te, Ihe Gulfs more con~erl'ative slates. most particularly 
ancl illl)lcJl1anlly Saudi 1\1 ullia. 

Ilrpl·:lleclly. Iran h:ls warned nll!mbers ol'tlre Gulf Coupe ration 
COUlll·i1. such as Saudi Mallia. Qatar. the llnih'cl Arab Emirales. 
Bahl'i1in, KUII':lit :lIld Olllan. that it will sprl'lul the war to t1l1~ir 
territol)' if Ihey conlinul' aidin~ Iraq. The Gee is ll)'ing to fonn 
lind initiate a \Jninl'l! ,\rab stancl toward the Iran,lruq war. 

Filially. Ihe Ill'ag:ln :ulmini!.tnltiun is becolllin/.! ('uncel'ned ab
out till' etlert 01' tht> w:lr ill the strate~ically illlpul1ant Persian 
Gulf. It was that concern whil'liled Sccretal)' ul'Slale Alexander 
~t ffai.L!Jr. to say in II spcel'h at the Chica!!o Cuuncil on Fon:ign 
Relations that the U.S, inlends to assume a more active role in 
tl)'ing 10 lind a road to pl'are. 

Is Ihere d:ln~er tbal the J\hollleini gu\·crnmenl. if it surceeds in 
winning the \l'ar Ihal Iraq bl·gan. will deride noll' is Ihe lime to 
spread its fundamentalist ~ecl:lrian reli~ion 10 olher nalions of 
lhe ~ulr thrOlI~h IbITC uf arms'! Cel1;1inly there is such a danger. 
but such ads - either Ihrough milital)' or pulitic;11 subversion 
means -l'ertainly lI'ould result in the threat of a direct counler· 
respunse from Ihe U,S, 

lIu\l'el'er, it may he 11 I'l'cognilion of such II )lotl'nlial Ihreat 
that's all'ilkenill!: Ihe RC:J!!:ln administration lu thl' ne'.\' stalus of 
Ihe Ir"n·lraq lI':lr, Or pl'rhajls it was a slall'lIIl'nt hy Ayatullah 
Khollleini warning Ihe GulJ'naliuns 10 SlllP 1','1;:11 he sel'S as obedi· 
ence 10 the l.fnited Sl:lles, "Yuu musl re:lli7P lhat the ~U)lerIJUII'rrs 
willllul SUPllort you as m1ll'li ns Ihey he1pt'd thl' l'riminal Saclrl;lm 
(Ir:'lji I'l'esillrlll Saddam lIusspin)." hl! said, "They will sal'rilice 
you fur lheir uwn interests, I hare a piece of brolherly ,l(ll'ice for 
you - du 1I0t do an~1hing which will uillige us. under th,! lellels of 
the Koran. to treal you according tll di','ine law." 
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Gnry Grccne. mnrinc gcolol:ist 
vlth lhe U,S, Geological Sun'cy. 
vIII hcad a Icam of srieulisls re· 
,orting on Ihe Pacific ICI: of Ihc 
:.F. Lce's r.in.:·m,lUll; cr~i,,,, Th~y 
;iIl discuss Ihc II iplo aboul UXXl 
cople cxpccted 10 nttcnd thc Cir· 
um,Pacific Council 1'01' Encrgy 
nd Mincral He;ourcl's confcrcnce 
I I/onolulu Aug. 2:!:!8. 
Grecnc. drpuly chainnan of Ihc 
mfercncc .uIII one (Jf~O scientisL~ 
~oard the ship, rcccntly C:lnlC 
)lne 10 pll.'p:lrc his Aug. ~6 report 
thc confercnce, 

IIUGE :\R~,\S Of Tl/f; 1',\CW1C ore illdicaud in a IIUJP shOldng the muIr (if tilt: n·.<earell L'e5S(i SF. I • .:.: as il studies 
rloc oil. gelS and '"illCrol,~'lcliliai (!flhe PClCI,/ic, Tioe n'yngt"sjill(/illgs u'llll!<! ,/iSC'lL''1>ro CIl the C;rnnn ['acilic CUlillcil[ar 
f:llcl'gy and M;/lcrol Rcsources rollfCl'CliCe ilil/llllollll,c .-lug, 22·28, 

The suncy is hl'inl: conductcd 
Ider Ih" nu;picl's of Ihe L'mled 
alions. lI'ilh help of a~rllcics in 
e Unitcd Slat.:s. AUslrnlia and 
~w Zealand, 
Whilc IraiJir.g a 1lI'lI,milc·long 
ag linc l'ctuiflPcd lI'ilh scismic 
nsing hydruphones. Ihl' I.ec nar· 
\Vly av.:rtcd a clJlllsion wllh a 
,viet trall'll'r (turill~ a l'I'ui,~ 
,wal ycars i1~1) olT Ala;~a, Ship 
pl rem'ncl' Hulf "Jid Ih..: Sill it'l 
Isel vc,orcJ "I th~ 1.,sI millulc, 
iufT said thc I.l·C I;('pl comin~ 
spite rcpe.I"·" waruin)!s Ihal il 
~ bcen traih'cl onc whol" day 
l had ),ecn plwto::r.,,,hcd n·pe· 
'dly. Uurin)! o,,'·ralifln.s in Ihc 
Iskan arrn. Ihe shi" f"uud oil· 
Irin;: rock ill the Bl'l ill~ Scn nnd 
~rocarbon polentilil III Ihe 

Nal'arin Casin, 
1~lsl ~!arch. llie !.hip h('gan whal 

thc rSGS hailcd ns Ihc firsl r~tcil' 
sil'c sun'l'Y of Ihc I'~cific OC"nn 
soulh cf Hawaii - a ·.CI)n~c Ihal 
wuuldl .• ,t nine monlh:;.lakin~ illo 
lIall'~ii. Tonl!a. Ihc Solullions. 
Fijis. Amcrican Salllo.1. nnd 
VanuJlu (formcrly Ncw Hebridcs 
151amb), 

AIl('r the Soulh Pacific 1'1lI1ion 
of its mi:;sion. cndin~ ;Ibollt .Julle 
II in Bahaul (fornu'rll' ~ell' Bri, 
lainl. 1:1': I.ec will hl'ad for Ihc Ur· 
I'ing and I!eaulbrt Sen. "If Alaskn, 
f,'r furlhl'r ,l'bmic 1I'0rk - n·tllrn· 
in~ 10 its hume ba>c in Hcuwol.ld 
Cily. Calif. in Oclob"'r, 

Shortly Jilcr Ical'inll C,llif"o'niJ. 
it n'l'cil'cd an I'nll'n!cncr call fur 
hl'Ip in Irnn'portin)! Ii/Cld ~lId clo
thin~ ,1"":ltcd Ii)' IIn\\';)iinn~ :,Ill'r 
till' ~lIIgdClm of Tonr-a. "<'nr Flii. 
wa~ ,Inll'k Ity Cyclonc ISJ:lc. Ical" 
illt: Ihous'lII!ls hromcless, 

Allcr drlilwinJ! its =an:o. scit!n· 
lisls nllrllill' crcII' wert! inl'itcd to 
mcctllic king rununn!cl~' fflr Ihr 
men. nOl'lnJII) drc$srd in shOllis 
and T'5hifi~. thl'r~ Ilwe a fl'II'nice, 
Iy pre,;, ... ;) ~:'!rchanl ~IJr;n" uni· 
forms J/ward f",' the olliciill CNl'
monics. 

t:OIlrrsra Sprln,;s 
Whilc "[ll·r.lli,,:.: ~oo mil.:s ofTthc 

OrcJ!ull coasl 1;1,\ I'ear. it diSCI)
l'\'red J I'fl!r .. nil' h~1 sl)rin~s lI'ilh 
crab like and II "o'llI,jihr clcalnrc,~ 
iu nt'ar 40(/-IlI'cTl'r ('1'1,;", leflll'l·r· 
.11111'1'5, Thc Im'a, brlil'l"'cl to con, 
I.,in ridl del'''.'!!'' ul' zinc. «('Pl'l·r. 
:;i1l'cr and nlh'r crillcal nldal.,. 
hJS nn"iIlCI'l·lllh!.· rr~oll.rr IIIllrn· 
tial." SJid H'd 

TI,c !'adfic "'ullfcrCllce is spon· 
sorrd It)' Ihl' oIllIl'ric;m Assncinlitln 
(if I'l'lruk'lIl11 (;l'ulo1gisls. six ullll'r 
relaled lIr'::lI1ilaliuns. and is sup, 
ported by 42 sl'il'nlific groups in 
I'lJunlrics nlull/! III!! l'al'lfir. 

China will lOCnd a rrprcsenl.1til'e 
10 Ihc confrrcncc f~r t1w firsll/nle, 
Ulhel' majol' sJl,,~~.:rs allh,! mcC[· 
Il'q -- hdd cI'cry fUlir )'cars dnring 
thc PJst 12 }l'a1'S - will cOllie from 
the l'.S t~l' SuI'if'1 l·nion.llldone· 
sin ... \uslralin. ,hill'. rlill C;:nada, 

~!ore Ihan liS reporls will he 
j!il'cli 01\ Ihl' "anfen'm'c, said J. 
F.:rick )Iack Jr, of t:niun Oil Co .. 
I!elleral chairman. ~lih· lIalhouly. 
"u~"lull I!colrlO!isl. is rh;:.irmnll of 
Ihe roundl ar..i h'\IIorary chnir· 
ntJr. uf Ihc l'l'n1:"rl'm'c, 

J)url~g Ihe r:l:·('lIn~. drl.li1. of a 
J(~)l'~r In:;I'PIr.;: pr~k!l illll,h'ing 
I ao ~costil'nl j,;l ,. 11'1,111 ~7 1',Il'ific 
counlr ICS wi!1 he rell·Il,,·d, Dala 
oblnine!l.turl'l!.'. th,' mlll'tiinc. cun· 
lainin.: dctaih-d i!lfllrlllalion on 
th~ H'a nllllr !'t'IlI"lir. shurc lines. 
CIIl'r!:.\' ami mir .. ·.·:ols. ~clllhl·rm.11 
31111 I'Cllcanil- ']clilil),. nlllt olha 
tl·,'hnical m:illt'1' i~ h~ing put on II 
USCiS computer. 
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/J(euJP tJ.clf i(;'~il1 MeL? C~ttt4 Aid L{es~Ltr~«r~ 
H\·I-Ah:rJ. ,I ~dLil';l that cover:; rrorc than IdI the Earth·s the san~ !,'l'Olol:Jc:J.!·pIJlt' loumt..ry wh~re 

• :.':" -:' '" Tw A&wI W&lJ ~ JauruJ surface." productive lndonesian oilIiclds are sibJat.(:d • 
. Vi~ll.'\GTON - lnlt'matlOna1 sclcntists The re:;u)ts so far are "amazing." Mr. A U.S. Q:ologicai Survey vessel, the S.P. 

have ~~::rly c:omplel£'d a goolol:lcal proWe of Peck says. Thc PacUic map, evenbJaJJy will Lec, has complelt-d soundmJ:S oU Tonga and 
the :, ...... lLc. Ba.sln that ~uld aid in the searcb be published in a I.otal of 4J separate formats Is accumulating seismic data off Vanuatu 
for .. C~~cally needed ~nergy and ~~raI and detailed segments. The map compUes and the Solomons. The Redwood Oty. 
r:..o~.rc __ , U.S. GcoIO;lC Survey OUiClaJs carlicr discoveries of seabed minerals and Calilomia·bas(.'d rcr..carch ship is the same 
howe announced. subtcrranean oil and g-dS and also indicates one that rccenUy found ncb deposits of zinc, 

"It's probably the bige"eSt map-making the probable location of other such troves copper, silver and other mincrnls 4O'l kilome-
project in history," asserts Da.1.Ias Peck, the !.hrough the lnterpretation of gcolol!ical data. tcrs oU the U.S. Pacllic NorlhWl.'St at depths 
!l-dcro1l agency's director. ~'We've Besides Its potential corrunerclal value, of 2,100 meters. . 
assembled several hundn-d earth SCientists !.he projt.'Ct's analysis of fault lines seismic . The n.'SUIts of the South PacUic survey 
from 2S d.illcrent countnes to chart an area zones and other crustal features will help !.he will be reported at the Honolulu conference. 

Urn.on £"ro·il 51-gus Pacific countries "rni.nimize the hazards of If th~ data indicate possible hydrocarbon 
V natural disasters like earthquakes and vol. dCPOSlts, oil companies could be Induced to 

canlc eruptions," by enabling ~ncies 1.0 apply for exploration rights, the council's 
Pact to Develon provide better advance warnings. Mr, Peck spokesmen say. 

k,- says. CoopcraUve Effort . 
• Some of the project's findings will be 

Tho; Gas FI-elds reported 1.0 a conference of the arcuro- The cooperative eUort has also led to the 
~ Pacific Council for Energy and MIneral Re- signing of three U.S.{;hinese scientific 

!1'Mdl1D n..u1u waU lind JauruJ sources, an international body that organi%ed agreements that will Involve 31 joint· 
BANGKOK _ Union Oil Co. of California the project. The meetine- will be held Aue-. 22 research projects and the exchange of more 

and two Japanese partners signed a contract to28lnHooolulu. than one hundred scientists between the two 
With the Thai i:Ovemment \.bat will result in The council :s supported by the U.S. Ceo- COlUltries. Among other things, the two na' 
a $1.6 billion Investment to brine- new logical Survey, several major lnternatJonal lions will work togcther on earthquake
natural.gas fields Into production. oil companies and geological societies from prediction methods, coal· basin exploration 

The 25-year sales contract marks a major the severdl countries. and drought and flood sbJdles. 
step forward In Thailand's bid to slash 300/. RelatcdRescarcb "We're newcomers 1.0 earth sciences 
to 40'70 off Its cosUy oil.import bills. By the compared to the Otinese," a U.S. Geological 
end of 1966, Union Oil and Its partners expect Eighteen of UIl' 43 charts are already Survey spokesman says. "They've been 
to proVide between 550 million and 650 mil. a vailablc to sdcnti:. t,s and exploration com· working In this field for thousands of years," 

I
· bi f f panics through the American Association of By pm· pom' ting the la·cUest nun· era! loca 
Ion cu c eet 0 gas a day, up from about WI. • 

140 million now being supplied under a 1!r18 Petroleum geologists, a Tulsa. Oklahoma, tions, the map-making project could 
~ment. ThaI induslJy Is expected to use professional body \.bat's assisting the counciL significanUy reduce the cost of future exp\o-
the 1:3S. which will be taken from the Gull of The Pu01ic project, started in 1!r13 at the ration, thccouncU says. 
ThallaM. initiative of U.S. scientists and oil compa· "Three conditions have to be met before 

Union Oil said it and the two Japanese nies, has spun off a number of related reo an area can be judged to be ~orth 
partncrs will invest $1.4 billion in bringtne- search activities. prospecting," explains Donovan Kelfey, a 
the new fields into production. The Petrole- For Instance, It has encouraged the U.~. Geological Survey official. "U has to have 
um Authority of Thailand, the government gove/1llTX!nt ~d United Nations agencies to . the right kind of rocks, a history of tempera' 
agency that will buy the gas. sa!d It will sup~rt the first detailed study of hydrocar- ture and pressure needed to cook the raw 
Invest s:zoo million for a 42.lciJometer pipeline bons 10 areas off Tonga. the Solomon Islands materials for fossil fuels and geological 
to connect the fields With an already. I and Vanuatu, formerly ~e New Hebrides structures ill wblcb those fuels could be 
operating 425-lciJometer pipeline that trans. Islands. 'These South Pacific Islands lie on trapped." 
ports gas from other fields tosbore. Irt I Q ,A "'If 1_ 1f1?'/ D U" C 

The contract covers gas from four blocks Ii a "tan fjilJ!,to JV.JJ. altQ,ers want DDJ S ar 
In the Gulf of Thailand concession held by 
Union Oil and its partners. L bid J ~T JJJ - • h 

Union Oil has an 80'7" Interest in each of a e e as apanese, J vol rltls 
two of the four blocks, while South East Asia P trol 11''''''1 S~ciollD ~ AmJI WUI SIrHI Jourll&l e ewn.-to oration Co. of Japan holds ROME _ Thc Italian auto indU!;try Is 
20%. The U.S. company hold .. fH'ic of each of contesting the nationality of a car, and the 
the other two blocks and Mitslli Oil Explora· dispute may affect future Japanese ventures 
tion Co. of Japan holds 40'70. . 

In 1978, Union Oil and Thailand signed a In Europe. 
25-year contract covering one field. Produc. The car Is the Triumph Acclalm. which Is 
tion at that field, Erawan, began last Sep- made in the United Kingdom by BL PLC of 
tember but has been below contrcu:t levels Britain under license from Honda Motor Co. 
because of tcchn1ca1 problems. Petrolcwn of Japan. The rrodeJ uses some Japanese 
authority officials sitid Union Oil currenUy 15 parts. 
supplying between 140 million and ISO million BL says Its Triumph Acclaim is British, 
cubic feet of gas a day Instead of the but the Italian auto Industry association 
contractOO 200 million. Production 15 expec. claims It ls Japanese. The question of nation· 
ted to reach?OO million cubic feet by Septem- a1lty Is important because Italy limits 1m. 
ber and 250 million cubic feet by the end of ports of Japanese autormbUes 1.0 2,500 a 
theyear,theysaid. year. BL plans to sell 4.soo Acclalm models 

Under the new contract, Union Oil and iL, in Italyover the next 12 months. 
~a.rtners 'Will supply an additional 150 million Italy's Foreign Trade MinIstry says It Is 
:ubic feet a day beginning In 1985 and more examining the car's origins and may use the 
ater. The p:ice at which Thailand 15 buyine- inlormation it garners as a basis of a protest 
:as under the second contract hasn't been to the European Conununlly'1 executive 
llsclosro. but sources said It is about SUS . comml.ssion. . 
Ifr 1,000 cubic feet during the first year of Italy apparently would have a hard Ume 
lroduction. Tbp. petroleum authority Is buy· malcing Its case because the pertinent EC 
19 Erawan gas at 1'2.20 per 1,000 cubic feet regulation states that a product's origin Is 
)rthe brstyearof !.hatfield·s production. the country where the final and roost Impor-

tant production process takes place. Not only 
is the Acclaim assembled In Bntain, by BL 
says 70"!o of its parts are British. 

But 70'70 apparellUy isn't enough for some 
Italian auto makers. "We are IlPposed to this 
car's enby into the Italian market because 
Its contents don't reflect what we consider to 
be the proper level of European particlpa' 
tion," says Cesare Rorruti, managing direc' 
tor of Fiat S.p.A., Italy's largest auto maker. 
He says a car should be BO% European. 

Other Italian auto llldusD}' Jeaaer.o nav~ 
disputed EL's 70'7" figure and say the car is 
only 60'7" British and that that Isn't enough. 

One Italian auto Industry Insider says that 
Italy isn't really interested In winnlnl:' its 

. case agalnst the Acclaim but is more con· 
cerned about "the entire Issue of Japanese 
products coming Into Europe under cover of 
joint ventures sucb as these." 

A top auto Industry association official 
agrees. "I think we have the general support 
of other Cornrmn Market members in 
rethinking what constitutes a European 
product In these situations," the official says. 

Friction 'Over the Acclaim heated up in 
April \Yflen shioments wen> hpltf lin In Nnrth. / 

~l.i 
1(;' 
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USGS Research Vessel To Explore Pacific 

by Tony Hatch 

REDWOOD CITY, C.llf, - Hot 
st?eams of water, a lode 01 valuable 
metals. eerie sea creatures and even 
some harassme~t Irom foreign ships 
may all be part 01 a voyage 01 the 
Samuel P. Lee. 

The Lee is a 210-Ioot research 
vessel operated by the USGS based 
tJere. The converled Navy ship sailing 
with 20 scientists and a crew 01 22 on 
a nine-month cruise encompassing 
Hawaii, the Solomons, the Fiji Islands, 
American Somoa, Vanuatu and linally 
north to the Beaulort Sea belore 
returning to Calilornia in OctoDer. 

According to USGS marine 
geologist Gary Greene, this is the lirst 
time tile Survey has extended an 
exploratory mission south of the 
Hawaiian Islands. 

Greene, deputy general chairman 
01 th'3 Circum· Pacific Energy and 
Mineral Resources Conference, to be 
helO 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 anend. 

The Loe, 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 lIoor. The echo 
elferls are monitored by hydrophones 
toweo 0.1"1 cable near the surface two 
miles astern 01 the Lee. The data is 
processcd by on·board computers as 
the vessel zigzags on its course 
across the Pacilic. 

The Lee's captain, Terrance RuH, a 
25-year veteran, recalled a 1977 
cruise in waters south 01 Kodiak 
Island, Alaska, when Russian trawlers 
headed straight for his ship, only to 
veer away at the last minute. RuH 
explained tnat the Lee has linle 
maneuvering room while the seismic 
towing apparatus is deployed behind 
his vessel. The Lee, he said, has - in 
addition to customary international 
lIag 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 vesset spent nearly 
a whole day shooting pictures 'up 
one side of the Lee and down the 
other.' 

RMAG Elects New 
Executive Officers 

DENVER - The Rocky Mountain 
Association of Geologists has 
announced 1982 Executive Board 
elections. 

Joining president Joseph Hull (LF 
'53), Ensource Inc., are David S. 
Mackenzie (AC '57), Marathon 011 
Co., presldent-elect; James D. Lowoll 
(AC '56), consultant, first vice 
president; Edv.'ard D. Dolly lAC '65), 
consultant, second vice president; 
and Nancy Darnell (JR '74), Nova 
Petroleum, secretary. 

Pot"" 1= ""1\Ui,." 11.(" 1~7\ lJ .... a 

The ICheduIed nlne-morIIh voyage olllle S .... uet P. Lee. 

Thu resulls oltha ",soarch YO"""I Samuel P. Lee'. nndings will be made public at the Cifcum.Pacllic Energy and 
MnerRi Resource. Conle",nce, Aug. 22·28, In Honolulu. 

Minerals And Strange Sea 
Creatures 

As part 01 this year's assignment, 
the Lee will also explore an area 01 
the Pacific lor manganese nodules -
which could lead to potential mining 
of that strategic mineral - and 
others. 

On a voyage last yem, 1cientists on 
the Ship discovered a volcanic 'vent' 
which they believe could reveal a 
lodo 01 silver, zinc and copper. The 
volcanic hot springs, apparently 
sustaining an assortment of 
strange-looking sea creatures, was 
discovered approximately 280 miles 
oH 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 01 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 

Saudi Arabia Lets Aramco 
Lower Crude Oil Production 

HOUSTON - Saudi Arabia 
apparentl)' pl'lns to allow Aramco 
production to drop as much as 2 
million barrels of oil per day to defend 
its $34 price tag on Arabian light 
crude, according to Petroleum' 
Informetion fntemational. 

The Feb. 15 issue reports that 
current production has dropped to a 
little more than 8 million barrels por 
day and the Saudis are prepared to ..1--- _ .. _ ...... _.: ___ ...... I • .... ~ ....... _ ........ 

Although the Saudi government has 
not oHicially set policy to deal with the 
current unusually weak market for its 
crude, the production cutback has 
received the strong support from 
neighboring producers and Aramco 
offtakers. 

According to PI, the Saudis have 
not previously dropped pr()duction 
significantly due to custornary caution 
in changing production IriVels and a 
~_ ... l .. _ ,_ .......... I"\rlt:'f'" _ .. : .. _ ... _ ...... ~ •• __ 

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 01 a 
.22-caliber rille has helped produce 
seismic records to lind shallow water, 
according to the Kansas Geological 
Survey here. 

Don Steeples and Ralph Knapp, 
both with KGS, have been able to 
detect water-bearing lormations as 
shallow as 25 leet underground. The 
rille, mounted on a holder, is shot 
directly into the ground, producing 
clearer seismic records than other 
sources 01 vibrations, the geologists 
said. Conventional seismic shots 
usually do not detect lormations 
within 100 feet 01 the surface they 
said. 

As well as aiding shallow water 
pro specters, the method could be 
used to indicate the nature 01 shallow 
rock lormations intended to provide 
loundations lor buildings and dams, 
according to Steeples and Knapp. 

Study Reviews 
Mineral Usage 

In 1980, nearly 9,000,000 tons 01 
industrial minerals worth well over 
$750 million were used in oilwell 
drilling and completion operations, 
according to a recent study by 
Gurham International, a contract 
research and development lirm based 
near Portland, Maine. 

In 1981, as a result 01 the increase 
in world drilling activity, mineral 
demand has surpassed all 
expectalions, and growth is lorecast 
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 Iluid components, 
minerals such as hematite, Ilmenite, 
calcium carbunate, mica, salt and 
silica, among others, are showing 
excellent potential lor specialized 
end uses. 

n,e jusH:ompleted Gorham study 
warns 01 possible bottlenecks, delves 
into prooablo 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 competitive situation 
and distribution problems. 

For more information on 'Industrial / 
Minerals for Drilling Mud and Well i .I 
,.. ........ "'Iftti .... " l"r!ultot~ • ,..nnl!:to,..t· nr 
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floating laboratory 
for scientists study
ing Roboul vokono. 

. Study on 
volcano·. 

A croup of Inter
national scIentists is 
condactIn~ studies on. 
aahaD\. volcano. 

· They are searching 
• roll' valuable informa

Uon on the subsur
face structure and 
subIDar~e top~cr.a
phy of the volcano. 

Chief Irovernmen~ 
geolozia' Mr Kerry 
Doble said the seis
mic refraction and 
bathmetrfe studies in 
the harbor mil'ht en
aL Ie volcanolo£ists to 
make better predJc:-

· tions on future volca
nic ac~lrity. 

The sclentist<;, w'lo 
arrJved aboard an 
American l'ea!O(ic.al 
survey research boat, 
the Samucl . ..:g. Lee, 
sre exnected to- com
plete their stucHesto-
day. • 
. Mr Doble aid tbe 
boat was working UD
der the auspices of 
the committee for co
ordinatIon 01 joint 
prospecting for mi
neraI resourea lB 
South PaeUlc off
shore areas. 

Mr Doble said a si
milar marine s~ 
bad Sast been comple
ted In the Solomon 

· sea ~OD. west of 
Woocllarll: lEland. 

fte 1IU"c:ys baTe 
'een 1un4ed by tbe 
United states, Ausl
tralJa and New Zea
laDe! COTCrDmc:nt&. 
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Pacific Expedition Finishes 
Search for Oif Sources 

By Susan Manuel 
Slar·DuUrlin \\'riff'r ,-' 

Scli.'ntlsts know more about the 
nrn:r·yil'lding po~ential 0' the 
outh .... e~t Pacific Ocean floor 
nd about the chance of ,tn'dlng 
II In ocean and island reefs as 
Ill! result of a nine·montb cruise 
whiled thi~ year. 
The U.S. Geologic Survey expe
ilion hinted that. a huge 011 
lsln ·could rUQ from tbe Solo
on Islands to Tonga, but tbe 
~searchers still don't know if 
Immercial amounts 0' oU exist 
Iywhere soutb and west of Ha· 
aii. 
Under tbe auspices 0'. tbe' 
nited Nations and funded by 
,e United States, Australia and 
ew Zealand, the researcb ship 
P. Lee dragged a two-mile line 
!gging seismic sensing hydro-
lones nrouml HawaII, Tonga, tbe 
,Iomons, FIJI, American Samoa 
Id Vanuatu. 
A. Macfarlane, director of tbe 
~partment of Geology, Mines 
ld Rural Water Supplies in 
lDuatu, said the cruise was "ex
emely successful," hut "wbether 
not there's any 011 or gas isn't 

lown." Results won't be out for 
months. 

II. GARY Greene, a U.S, Geo
glc Survey marine geologist, 
id the basins abserved during 
e cruise had a similar struc,\ure 

oll·bearlng regions elsewh~re 
the world. 
Greene and Macfarlane Joined 
lout 1,000· other scientists 'or 
Ie week-long Clrcum·Paclfic 
Ilergy and Minerai Resoul'cea 
>nference at tbe Hilton Hawll· 
n "ill""r> thl'! wr>fok. 

Besides excbanglng minerai 
I1d energy research from around 
Ie world, scientists were tntro
Llced to a huge Pacific Basin 
~oioglc map. assembled by bun. 
reds of earth scientists 'rom 25 
)untrles. i 
As a spinoff from tbe mapping 
~oject, begun In 1973, tbe United 
ations began studying bydrocar- ; 
lOS and rnir.erals around tbe 
)uth Pacific Islands. TUn U; 
nung, a U.N. petroleum geolo
st, said yesterday tbat he's optl- . 
Istlc 011 will be 'ound on or' 
~ar some-o' tbe island nations, ' i 

MAUNG SAID data from Tonta 
- looks particularly promising, n 
·tbe early 19705, oU companies 
converged on Tonga to Investi
gate live 011 seepages for com· 
merclal potential. . I . 

Although tbe ~eepage yl~lded 

aenulne crude oU, three of tbe 
.oompanles pulled out, unable to 
'Ind tbe source of tbe 011. Samuel 
Gary OU Producers Inc. remain 
and sbare Maung's tbeory that 
the "source rock," once found, 
will be the once-organic material 
tbat evolves· Into oll·beal·lng 
minerals. 

Maung said Fiji, Vanuatu and 
the Solomon Islands also bave 
good prospects for yielding 011. 
But ttie Process of finding It 15 

.low and expensive. And if. the 
all sits more than 600 feet und('r 
water, the technology to extract 
It has not been developed. 

"We need perscrveranre. 
money, time and ideas," he saici. _ 

The U.N. also Is helping the is. 
land nations explore other forms 
of energy, primarily hydrtwIN" 
trlc. In Tonga that means har. 
nesslng blow holc~ and Udal 
waves, and In FiJI. damlllinc a 
river, 

If/ 
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Pac'l1ic Basin oil a big energy forum topic 
By Barbara Hastings studies, is going on in the Padf- more economical for driUing, geothermal energy on the island 
,~d,t'Tli.,., ,~j~nu \\',;Ur ic Basin to determine where the Another project that will help of, Bali, reducing domestic oil 

The oil industry Is focusing its likely spots are for hydrocarbon pinpoint potential energy sup- use so that exports, which bring 
attention on the Pacific Basin, deposits. , plies is the massive Circum J t in foreign dollars, can continue 
and with good reason, according.. The resulting picture is, a'~, Pacific map project. This $100;f at existing levels. , 
Lo papers presented this week colorful one: There are basms .' million program is an ambitious t~;, Union Oil Co.'s geothermal 
at the Circum Pacific Energy and, pockets ail over the ~acific ::' ~uempt to delineate th,e geolog- '\:' d.!vision is exploring the Indone
and Mintral Resources Confer- region that have the kmd of· , Ie. features, the earth s plates, ': sian geothermal potential. 
ence in Waikiki. sediments that could mean pe-. the energy and mineral re-;', Union also has developed geo-

More than 120 papers were troleum. They could be dry, 'sources of the Pacific in a series thermal fields in the Philip" 
presented to about 700 dele- holes, too, but that's left up to "of eight sets of maps. pines. Carel OUe, president of 
gates, and about a third of the actual exploration to discover. " But if the oil industry is look- Union Geothermal, told the con- , 
papers related to oil and natural ~ut local energy ~emand isn't ':' ing to the,Pacific for oil, ,the ference that 550 megawatts of 
gas development in the Pacific. gomg to be supphed by local :,: nations of the Pacific are look- 'electricity are on line on the 

Indeed, Michael Halbouty •. petrt)leum finds. "l~awaii does- ing beyond oil for their energy main island of Luzon and 110 
chairman of the Circum Pacific n't nave any promise for oil," needs. Certainly they are inter- more are under construction. 
Council and an independent said Gary Greene of the U.S. ested in potential oil finds, but " OUe sees the entire Pacific· 
Houston oilman, told the confer- G.eo'log~cal Survey. Gree,ne was' it's clear these nations don't ,'Basin as ripe for'geothermal ex-
en<;e there's as much oil and dlscussmg the Sopac crUlse - a want to continue the days of ;. ploration. " 
natural gas still to be discover- Un!ted Nations coordinated, everything in, a single energy -;~ , The timeliness of geothermal 
ed .in 'the 'world as already has proJec~ to evaluate ,the resource basket. ,'~ ,>, , ' ,;.:,::development was apparent at 
been found.:. The Pacific Basin potential of the waters of ' For example." take Indonesia;~~:: the conference. Two full ses-
will be the 'source of a great underdeve,l~ped naUons of the, which has a great deal of pe-,!';: sions were devoted to this ener-
deal of that, he said. South PaCifiC. , , ,troleum. In fact, much of the oil ,) gy source. 

John M. Parker, president of !'he Sopac cri1is~ was accom- 'that fuels Hawaii comes from:' Alternatives, from biomass to 
the American.'Association of Pe- phshed by a speCial treaty be-, " there. .,' 'wind to solar, collectors to 
troleum Geologists, estimated tween the United ~tates, New Yet Indonesia ,. is: 'actively , hydropower, played a promi
there' are between 300 billion Zealand and Austraba, and paid ' investigating its geotherma,l nent role at the conference 
and 1,500 billion barrels of oil or for (about $3 million) by the,,' potential. Joedo Surnbono, presi- . especially when compared t~ 
natural gas equivadent in the three. , , dent director of Pertamina, In- ' the 1978 conference (the Circum 
basin. .. ' What was foun~ thro~ghout: donesia's oil company. told the PacifiC group meets every four 

And, William F. Kieschnick. the area were "fairly thick se- conference Indonesia hopes to' years), when :alternatives were 
president of Atlantic Richfield dimetary bodies that could trap generate I electric power from step-sisters in the sessions. 
Co., predicted the Circum Pacif- hydrocarbons," said Greene, "if 
ic region "could be one of the the source exists." 
leading economic growth re- On h,is own leg of the cruise,' i 
gions ~in the world over the' promismg pockets were found 
next 20 years." His company is off Vanuatu, Tonga and ,the 
part Of. a just-announced agree- Solomon Islands. ~~onga might 
ment with the China National be the most promlsmg, because 
Offshore Oil Corp. to explore in there are oil seeps there - a 
the South China Sea. ' pointer to potential oil below. In . 

Predictions at the conference, fact, Greene said, a small oil, I 

were that China will become company already has started to ! 
one of the major oil exporters of drill on land in Tonga. .' _ :' 
,the world. . . Up to now. these areas have ,J 

Much, of thiS potentially good been ignored, because if there is 
news about oil comes from re-" any oil, it's in small basins, ' 
cent geological sources. A flurry Greene said. NoW, however, due I 

or activity. {rom sater~te map: to the world oil market. 8ffiiiU 
pin~to dredging.ndseismic .sins.:. are l~ng mO.re an. 



PI'Ii!Ii'mi'n ary 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 (fonner New 

~
-ebrides) in May 1982, to eltlUlline the hydrocarbon potential of 
e region. Our work was concentrated primarily in the Big 
y-Jordcn River graben area and along the eastern flanks of 
piratlJ Santo and MaJekula Islands, where we examined struc

ural and stratigraphic characteristics in detail. The collection of 
ntinuous multichannel seismic, single-channel intermediate 

;>enetration and high-resolution seismic, magnetic, and 
p-avimetric profiles provided significant new data for the 
:valuation of oil and gas traps and geologic hazards. 

The region is an active volcanic arc that overlies an east
lipping seismic (8eniofO 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 
)Iock faulting of upper Tertiary sedimentary and volcanic 
ocks, fonning islands with narrow shelves and intervening 
leep-water basins. 

lREENWOOD, 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 100 south of the equator, has one 
~ the highest average rainfalls anywhere in the world, and has a 
lountainous geography. These factors give the country a \'ast 
otentbl for hydropower. To date, with one or two notable ex
:ptiOIlS, this potential has not received significant attention. 
ublic Utility 'Chemes fonn the mainstay of the electricity 
evelopment plan, but smaller scale applications are provin8 
ifficult to initiate in significant numbers. During the last 20 
~s, many small hydropower schemes fell into disuse, mainly 
lrough lack of skilletl maintenance. Some were even replaced 
y diesel generation despite the disparity in total cost. 
Recently there have been moves in several areas ofthe country 

I implement modest Rural Electrificadon Programmes. P8~lla 
ew Guinea has only I' few tnmsmission lines, linking a handful 
r centers. A national electricity grid system hIlS yet to evolve. 
nall towns and rural centers are supplied independently, usual-
by die~el generators. 
Rural Electrification research and development work has 

:en proceeding al. the University of Technology in Lac for 
:arly 10 years. Over the last few years, development has con
ntrated on small (I-SO kW), village scale, self-help 
rdrosystems which are inexpensive, easy to operate and, above 
I, reliable. This has led to developments in these areas: (I) elee
lnic load controllers and protection devices; (2) turbine design 
itable for local mandacture; (3) inexpensive transmission 
les; (4) induction generators; and (S) reticulation and wiring 
r bush material houses. 
At t~le srune ti!Jle, the un;v~sity 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 del'c!lopm~nts will be of interest in other 
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Pacific Islands, perhaps the most Important aspect is the coor
dination between local governments and users to Implement and 
maintain these projects. 

OREGORY, ARTHUR, III, Exxon USA, New Orleans, loui
siana, and LOREN W. KROENKE, Hawaii Inst. Geophysics, 
Honolulu 

Reflection Proming Studies of 500-Meter Shelf South of Oahu: 
Reef Development on a Mid-Oceanic Island 

Abstract OD p. 51. 

OUILD, P. W., and M. P. LEE, U.S. Geol. Survey, Reston, 
V'1J'ginia 

Circum-Pacific Mineral.; Maps 

Maps portraying the mineral resources are being ~ompiled as 
one of the series depicting the geology, tector."":s. 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 
leologic/tectonic background that emphasizes the provenance 
of sedimentary rocks (oceanic, miogeoclinal, or continental) and 
the intrusive or extrusive natur~ of igneous rocks. Symbol 
shapes, colors, sizes, and ornamentation denote the 
metal/mineral content, relative importance, geologic c1&s, and, 
for some, age of mineraJization of the deposits. No d!stinction is 
made between active, exhausted, or unmined deposits. 

The prevalence and transition-metal content of the ocean
fioor manganese notiules 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 Plate-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. 

W'ten completed, the maps will provide an overview of the 
mineral resourc~s of a region encompassing more than half the 
s10be that should be useful not only for planning purposes, but 
also as stimuli for creative analysis :! the relation of ores to ma
jor earth features and processes such as subduction, hot spt:"s, 
and accreted terranes. 

HALBOUTY, MICHEL T., Consulting Oeologist 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-large 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, 
detp waters, and remote continental interiors-are estimat~ to 
hold vast hydm~arbon a\.'Cumulations. It is in these sectors 
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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 thp 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 cosponsoled by the U.S. 
Geological Survey and the! Circum-Pacific Council for Energy and Mineral Resources, a section ofthe 
American Association of Petroleum Geologists, in Menlo Park, California, on April 5, 1983. 
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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 Apri12 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 coopf!rative 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-

tion and operation of the investigation. Funds 
were also provided by the government of Au
stralia. CCOP/SOP AC in Fiji served as the basic 
coordinator and provided, along with Australia, 
New Zealand, and CCOP/SOPAC member na
tions, some of the scientific staff. 

The data collection phase of the joint program 
was a three-leg, 60-day resources survey by the 
Research Vessel S.P. Lee. This report sum
marizes that investigation, gives tentative re
sults, outlines the future work schedule, and pro
poses significant work to be continued. 
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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 21 

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

dence that the forearc area, most of which is 
deeply submerged, may have been a source ter
rane for some of the 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 ~esults 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, Elate, Vanuatu, April 28 

Arrived Honiara, Guadalcanal, Solomon 1.lands, May 16 

METHODS 

Leg 2, conducted in the Central Basin of Van
uatu, included 2,520 Ian (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 
Basin; and (3) the discovery of the northward 
continuation of the southern New Hebrides 
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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 arc reversal through middle and 
late M~~cene times. 

Mu Uchannel seismic data from this investiga
tion in\Hcate that the trench near the central part 

" '" '" ' I ("" ,\ , 

22'S 

23·S 

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 kmls), 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. lL). 

Tb.e main part of Central Basin contains about 
5km of rocks that have velocities less than 5 kmls 
(fig. 10), Preliminarily processed multichannel 
seismic data indicate that three main seismic
stratigraphic units compose the basin fill, all 
separated by llnconformities. They consist from 
oldest to youngest of an older, poorly bedded 
sedimentary unit restbg on acoustic basement 
along the margins of the basin and everyv'here 
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 
rocl{s at their core. 

The three shelf-edge basins identified in the 
survey are considered promising sites for further 
investigations of hydrocarhon potential. They are 
equal in size and sediment thickness to some of 
the smaller hydrocarbon producing basins found 
el~ewhere 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. 

E 
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o 

2 

8 

LEG 3, CENTRAL SOLOMONS TROUGH 
Departed Honiara, Guadalcanal. Solomon Islands, May 19 
Arrived Rabaul, New B,'Ialn, 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 3.5 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,:WO 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 Volcanological 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. 

o 5 10 KM 
w 

New Hebrides Trench 

FIGUr.E 9.-Uninterpreted multichannel record of line 10, Leg 2, across the New Hebrlaes Trench. 
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The purpDse Df the harbDr survey was to. (1) de
termine if lDcal uplift is taking place in the har
bDr, (2) test the sensitivity Df the Rabaul seis
mDgraph netwDrk, and (3) Dbtain refractiDn vel
Dcities Df the rDcks in the harbDr area to. calibrate 
the seismDgraph network. UpDn cDmpletiDn Df 
the harbDr survey, the Lee dDcked at Rabaul and 
thus ended th~· USGS-CCOP/SOPAC survey. 

G':~ERAL rli:SUL 15 

The SDlDmDn Islands regiDn enCDmpasses three 
geDlDgic prDvinces (CDleman, 1976): the Pacific 
prDvince, which is underlain by Dbducted pDrtiDns 
Df the OntDng-Java Plateau Dn the nDrtheast 
flank; the Central prDvince, which is largely un
derlain by early Tertiary vDlcanic and vDlcaniclas
tic rDcks; and the VDlcanic prDvince, which in
cludes the late CenDzDic vDlcanic island arc Dn the 
sDuthwest flank. The structure Df the SDlDmDn Is
land regiDn is believed to. cDnsist Df a vDlcanic 
ridge underlain by shallDw, high-velDcity rDcks 
and incised by a deep intra-arc basin knDwn as 
the central SDlDmDns TrDugh (Katz, 1980; fig. 15). 
The ridge is flanked by Dceanic crustal rocks Df 
the WODdlark Basin Dn the sDuthwest and thic
kened transitiDnal crustal rDcks Df the OntDng
Java Plateau Dn the nDrtheast. The deep-water 
(800-1,800 m), intra-arc sedimentary basin lies be
tween the VDlcanic and Central prDvinces and 
may cDntain mDre than 5 km Df sedimentary sec
tiDn at places (fig. 15). 

BDth wide-angle sDnDbuDY reflectiDn and re
fractiDn data were recDrded, and velDcity prDfiles 
fDr the sedimentary sectiDn and crm.~al layers 
were cDmputed frDm these data. Seismic refrac
tiDn arrivals, routinely recDrded to. a range Df 37-
45 km, prDvided maximum sedimentary layer 
depth estimates Df 10-12 km beneath the island 
arc and adjacent Dcean basins (CDDper and 
Dthers, 1982; fig. 16). 

Two. subsidiary basins separated by a hDrst
like feature cDnstitute the central SDlDmDns 
TrDugh. These newly named structural basins are 
the ShDrtIand Basin and the Russell Basin (fig. 
15). The late CenDzDic Russell Basin is an elDn
gate (60 x 250 km) asymmetrical crustal depres
siDn that cDntains a 1-5 km sedimentary sectiDn 
(fig. 15). VelDcities Df the crustal rDcks beneath 
the sedimentary sectiun range frDm 4.8-7.5 km/s. 
The aCDustic basement, thDught to. be vDlcanic 
and vDlcaniclastic rDcks that are partly 

metamDrphDsed, has velDcities Df 4.8-5.8 km/s; a 
deeper layer, which has a velDcity Df 6.4-7.5 km/s, 

is 3-5 km belDw the aCDustic basement. These 
higher velDcity rDcks may include deeper crustal 
igneDus rDcks similar to. thDse Dbserved in island 
DutcrDps in the Central prDvince. 

In additiDn to. the Russell and ShDrtland Ba
sins, two. Dther sedimentary basins have been de
fined and named in the regiDn (fig. 15). OffshDre 
frDm nDrthern Guadalcanal, the basin previDusly 
identified in IrDn BDttDm SDund (newly named 
Iron BDttDm Basin) is bounded by SavD Island to. 
the northwest, Guadalcanal to. the sDuth, and the 
Nggela Sule Island platfDrm to. the nDrtheast. 
AnDther sedimentary basin (newly named the In
dispensable Basin) lies in Indispensable Strait 
and is separated frDm IrDn BDttDm Basin by the 
Nggela Sule Island platfDrm: it is bDunded to. the 
nDrtheast by Malaita and the Malaita anti
clinDrium. 

The samples dredged frDm the perimeter Df the 
Russell and ShDrtland Basins cDnsist principally 
Df vDlcaniclastic rDcks and reef-detritus limestDne 
(Vedder and Dthers, 1983). In general, the VDl
caniclastic rDcks include pDDrly sDrted fDraminif
eral sandstDne, sandy calcilutite, lapilli tuff, and 
ashy mudstDne that range frDm indurated to. fri
able. The limestDne is largely recemented and 
partly recrystallized cDralline and algal reef de
tritus that suggests dDwnslDpe transpDrt as well 
as submergence since depDsitiDn. BDth the VDI
caniclastic rDcks and the limestDnes have lDw 
pDrDsity. CalcareDus nannDfDssils in selected sam
ples from each Df the dredge statiDns indicate 
Quaternary ages, chiefly in the range 0.2 to. 1.6 
milliDn years befDre present (David Bukry, writ
ten CDmmun., 1982). RadiDcarbDn ages Dn two. 
limestDne samples are >31,000 years befDre pre
sent (J. B. CDlwell, written CDmmun., 1982). 

The two. gravity CDres frDm water depths Df 
1,810 and 1,279 m in the central Russell Basin re
cDvered 192 and 262 em, respectively, Df 
HDlDcene laminated to. biDturbated fDraminifer
rich mud. Thin layers Df ashy material Dccur at 
intervals in bDth CDres. 

RECOMMEN DA TIONS 

To. assist CCOP/SOPAC in further evaluatiDn Df 
hydrDcarbDn, as well as mineral, resources, future 
studies in the regiDn Df this recent survey are re
cDmmended (fig. 17). These recDmmendatiDns 
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FIGURE 18.-Continued. 
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were developed at a postcruise 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 (conlinualion of Leg 1) 

Multichannel seismic-reflection work tll supple
ment that of Leg 1 is recommended in the south
ern Tonga platform area and ovet· 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 lievere (rapid) and Jlossibly oCl!urred 
later than the event that rifted the southern 
Tonga platform area to the north. These cir
cumstances may enhance the hydrocarbon Jloten
tial of the ridge's far southern platform section. 
Valuable resoul'ce 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 flanh.3, 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 fOl'ming 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. 

II. 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 anc 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, detail~d 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. 

III. Solomon Islands and Bougainville, Papua New Guinea, 
Basins <continualion 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 tracklineR 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 arc, particularly in the central Solomons 
Trough, but also in other areas of the arc including 
IncUspensable 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 histories, sampling should be useful 
in revealing resource potential as well as the evolu-
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tion of the arc. 
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 lO-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 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 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 volcaniclastic sequence overlain by as 



much as 2 Ian of Miocene platform and reefal car
bonate beds, and a similar thiclmess 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 Eample 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, an~ 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 Fiji with Vanl>Jtu, 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
uatu. To confirm or discount this hypothesis and 
~hereby more completely assess the resource po
Gential of both regions, it is proposed that multi
~hannel seismic reflection profiles and other 
~eophysical data be collected along the north and 
western margins of Fiji and that several long mul-
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tichannel lines be taken across the central and 
southern part of the North Fiji :Hasin (fig. 17). In 
addition, sea-floor sampling should be done along 
the north and west margins of li'iji and on selected 
sites along the tying traverses. Approximately, 20-
30 dayo of ship time would be required fo:r this in
vestigation. 
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