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SUMMARY
 

1. The continuing work of CCOP/SOPAC has fallen under" a shadow In 

recent years due to doubts which have been raised as to the legal 

status of CCOP/SOPAC. Since these doubts have very real financial 

implications, -It has proved necessary to resolve the question of legal 

status.
 

2. A consultancy into range of possible options was commissioned In 

August 1983 to identify and assess' the advantages and disadvantages of 

the various alternatives available to CCOP/SOPAC member Governments. 

3. The options identified include: 

(a) A Confirmation of Status 

(b) An ESCAP Subsidiary 

(c) An Independent Regional Body 

(d) An Autonomous Forum-Associated Body 

(e) A CCOP/SOPAC - FFA Merger 

(f) An Autonomously-Funded Project 

(g) A 3oint-Organisation Programme 

(h) Integration into an Existing Organisation 

(i) No Action 

4. Only the • Confirmation of Status, Independent Regional Body, 

Autonomous Forum-Associated Body or CCOP/SOPAC-FFA Merger option would 

continue CCOP/SOPAC with something like its present institutional status 

while retaining regional control. The ESCAP Subsidiary option would 

confer a high level of institutional status but would reduce the level 

of regional control. 
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5. The Confirmation of Status 'would continue CCOP/SOPAC subitantially 

in its present form and, if it were pursued quickly, would probably 

therefore incur the- least dislocation to the existing work programme. 

Nevertheless, the Independent Regional Body and Autonomous 

Forum-Associated Body options have more clearly defined avenues for 

implementation. 

6. The remaining options would all involve a significant dimunitlon of 

CCOP/SOPAC's institutional status although they could preserve important 

elements of the work programme. 

7. The financial implications of the various options suggest that more 

aid may be lost. by down-grading the institutional status of CCOP/SOPAC. 

than could be saved by incorporation of the CCOP/SOPAC work. programme 

into other organisations. 

8, Those options which retain the institutional integrity of CCOP/SOPAC 

are likely to be more flexible in the' long term* as well as resolving 

the short term question of legal status. This flexibility would appear 

to be especially important if the offshore areas of the South Pacific 

become more significant to the region's development plans. 
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CHAPTER 1 

INTRODUCTION 

APPOIN.TMENT OF CONSULTANT 

1.1 Dr. R.A. Herr, Lecturer in Political Science at the. University of 

Tasmania, was appointed as the CCOP/SOPAC Institutional Options 

Consultant on 3 August 1983. , The consultancy was authorised by the 

Committee for Co-ordination of Joint Prospecting for Mineral *Resources 

in -South Pacific Offshore Areas (CCOP/SOPAC) through an exchange of 

letters with the Technical Secretariat and Was funded by a grant from 

the Australian Development Assistance Bureau. 

TERMS OF REFERENCE 

1.2 The terms of reference for this consultancy were given in a letter 

from the Technical Secretariat dated 1 June 1983 as: 

"To 	prepare a report which will: 

(a) 	 identify' and develop conceptually the institutional options 
available to CCOP/SOPAC: 

(b) 	 .identify and discuss the short and long term advantages and 
disadvantages of the available options; 

(c) 	 identify the friancial costs of the available options." 

1.3 The letter setting out the terms of reference indicated that the 

consultant would be expected to begin on 4 July 1983 and to report two 

months" later. Regrettably, the commencement qf the consultancy was 

unavoidably delayed until early August and the reporting date was 

therefore also necessarily put back. 



CONSULTATION 

1.4 In conformity with the job description for the* consultancy, 

interviews were conducted with the Chairman, the Vice-Chairman, the 

immediate past Chairman, and the Technical Secretariat to assess the 

institutional requirements of CCOP/SOPAC. 

1.5 While pursuing. the primary interviews it was also pos;ible to meeA 

with officials from the Governments of Australia, Filji, New Zealand, 

Tonga and Vanuatu. In addition, talks. were held with other international 

bodies and donor countries which have an interest in the work of CCOP/SOPAC. 

The views of member- Governments not contacted directly were sought by means 

of a telexed questionnaire subsequently. Further information was sought 

by correspondence from ESCAP Headquarters in Bangkok. 

1.6 Grateful acknowledgement is made of the generous, and thoughtful 

co-operation extended to the consultant during the period of the 

consultancy by the Governments, international bodies, and officials 

approached. These greatly assisted the progress of this work. 
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CHAPTER 2 

THE LEGAL STATUS OF cCOP/SOPAC 

BACKGROUND TO THE ISSUE 

2.1, The, question of CCOP/SOPAC's legal status 	 was first raised at the 

The was apparentlySeventh:Session of CCOP/SOPAC (1978) by. ESCAP. move 

review and regularisb Itstaken in furtherance of a decision by" ESCAP to 

own internal arrangements and similar action had already been taken In 

other areas as, for example,.with CCOP/EA some time earlier. 

2.2 During 1980, at the request of the Eighth Session of CCOPSOPAC, 

ESCAP forwarded to member Governments drafts of two options for giving 

to establishCCOP/SOPAC a legal structure. One proffered option was 

CCOP/SOPAC formally as a subsidiary, body of ESCAP. The other option was 

to establish CCOP/SOPAC as an independent intergovernmental regional 

body.
 

2.3 Subsequently in June 1980 an opinion was received from the General 
Legal Division of the United Nations' Office of Legal Affairs to advise 

that it did not regard the Committee CCOP/SOPAC 	 as a UN body but rather 

as an iniergovernmental association operating under a Statute of the 

member Governments. (This Statute, however, had not been seen or 

examined by the General Legal Division). 

2.4 The Ninth Session (1980) took note of the ESCAP drafts and of the 

legal opinion but the Committee held the view "that further time was 

needed to study the alternatives .before making a final decision. 

However, the Committee did amend' its Terms of Reference (TOR) to 

recognise the expanded functions of CCOP/SOPAC since its inception. 



2.5 The Tenth Session of the CCOP/SOPAC Committee (1981) noted the 

view of the UN Office of Legal Affairs and, in accordance with this 

view, amended its TOR to eliminate those provisions which were regarded 

as contrary to the Office of Legal Affairs finding that CCOP/SOPAC was 

not a UN body. The same Session agreed to approach SPEC to ask SPEC to 

investigate the Committee's legal status options including a formal 

association within SPEC. -. 

2.6 SPEC reported to the Eleventh Session (1982) that the SPEC 

Committee had considered a SPEC administration paper on- CCOP/SOPAC 

institutional options and had endorsed the status quo. The SPEC paper 

was subsequently made available to CCCOP/SOPAC members at the Committee's 

request. 

2.7 At the 16 November 1982 meeting of the annual Tripartite Review 

Meeting of the UNDP funded project, the SPEC. Committee decision was 

discussed. The UNDP representative pointed out that the status quo 

would not be acceptable to his organisation as funding for the Technical 

Secretariat then being provided by the UNDP project was intended only as 

a temporary measure pending "normalization" of the Secretariat status. 

THE CURRENT STATUS OF CCOP/SOPAC 

2.8. The present standing of CCOP/SOPAC is confused not only by the 

doubts as to its legal status but also by the language used to describe 

the entity and its activities. CCOP/SOPAC has been'variously described 

as a project, a programme and an intergovernmental b'6dy. 

2.9 The language used in the reports of the Preparatory Meeting and 

the First Session suggests that the member governments believed that 
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they were establishing, and. then had established, an intergovernmental 

body under the authority of ESCAP. The Terms. of Reference adopted at 

the First Session and the practices followed subsequently by the 

CCOP/SOPAC Committee countries appear to reinforce this interpretation. 

2.10 However, both the recent views. of ESCAP and the Office of Legal 

Aff airs reject an ESCAP-based legal status. Following this 

determination ESCAP has apparently* tended to reduce or minimiie its 

non-project involvement in CCOP/SOPAC. 

2.11 Significantly, the UN Office of Legal Affairs' advice suggests 

that the Committee has some legal status as an independent 

intergovernmental body but this status has not yet been used to 

authorise the Technical Secretariat to incur obligations on behalf of 

the Committee. Hence the Office of Legal Affairs advised that the 

Committee could revise its Terms of Reference to achieve this end. 

2.12 Available documents have. not produced evidence of the founding 

Statute to which the Office of Legal Affairs referred in its 1980 

opinion. Indeed, correspondence from the Natural Resources Division of 

ESCAP dated 18 August 1983 states that no foundation Statute could be 

found in its files and that it believed the Office of Legal Affairs had 

referred to the TOR of CCOP/SOPAC as a "Statute". Thus the TOR of 

CCOP/SOPAC seems to constitute the only intergovernmental instrument 

presently available to give status to CCOP/SOPAC. 

2.13 Members of the Committee would. appeaE to have some doubts 

regarding this interpretation of their TOR. Although the Committee has 

amended the TOR in 1980 and 1981 both to expand its responsibilities and 
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to make organisation adaptations in response to legal advice from the 

UN Office of Legal Affairs, the Committee has indicated by its inaction 

to date that it is either uncertain of its capacity or unwilling to use 

its control over the TOR to resolve the legal status of CCOP/SOPAC. 

2.14 In this context, it is noteworthy that the treaty establishing the 

Tripartite Cruise Programme did not include CCOP/SOPAC as a signatory. 

The action of the Tripartite Governments is perhaps the clearest 

indication that, .not withstanding the relatively optimistic assessment 

of the Offlce of Legal Affairs, the current legal status of CCOP/SOPAC 

is impracticably ambiguous. 

2.15 As the Tripartite Programme illustrates, howeverp the questions 

which surround the legal status of CCO/SOPAC arise in connection with 

its institutional personality and not in any manner with regard to the 

standing of existing programmes. 

/
 



CHAPTER 3
 

THE NEED FOR AN INSTITUTIONAL OPTION 

PROGRAMME REQUIREMENTS 

3.1., The central assumption in the terms of -reference for the ,present 

enquiry maintains that an institutional solution is required to resolve 

the doubts over the legal status of CCOP/SOPAC. This assurnption was 

questioned by the consultant in. order to assess the extent to which 

CCOP/SOPAC satisfied continuing institutional needs beyond merely 

support for the implementation of its work programme. 

3.2 Although' estimates of the time span involved vary, there appears 

to be general agreement that much of the present CCOP/SOPAC work 

programme is finite in nature; that isp that at some point* in the not 

too remote future, most of the objectives -of the current work programme 

will be attained within reasonable limits. 

3.3 Nevertheless, during the course of this enquiry, the view was 

expressed by scientists and government officials that further 

exploration would be necessary to adequately identify the non-living 

marine resources in the region. These activities would carry CCOP/SOPAC 

well beyond the estimated life span of the existing work programme. 

These additional activities, as is the case* with the present work 

programme, will require some institutionalised infrastructure support. 

INSTITUTIONAL ASPECTS 

3.4 In addition to the progammatic aspects of CCOP/SOPAC?, however, it 

has become evident that an implicit and distinctively separate 
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institutional aspect to CCOP/SOPAC has emerged since its inception. 

This 	 institutional aspect exists to fulfil ongoing requirements of the 

member Governments with respect to the management and development of the 

non-living resources of their maritime zones. These continuing needs 

are 	 independent, in many respects, of the present programme activities 

of CCOP/SOPAC. Although less commonly and less overtly recognised than 

the work programme elements, the institutional functions of.-CCOP/SOPC 

have been underscored in recent years by the greater Interest in 

national and regional control over the resources of the world's seas. 

This 	 trend Is likely .to assume larger rather than lesser importance In 

forthcoming years. 

3.5 The growing institutional functions of CCOP/SOPAC have been 

expressed in, for eyample: 

(a) 	 Clearing-House Activities - CCOP/SOPAC has provided an avenue 
for the exchange of technological and scientific information 
amongst the member countries and between member and 
non-member countries. This function has been given effect 
through its own meetings; attendance of other meetings; 
liaison with other bodies; its data management capacity; and 
its pubications programme. 

(b) 	 Training - CCOP/SOPAC seeks to promote and upgrade the level 
of intra-regional expertise in non-living marine resource 
fields by providing for the training of member country 
personnel. Toward this end, CCOP/SOPAC has established 
various continuing and short-term training activities. 

(c) 	 Technical Assistance - By maintaining a central pool of 
expertise, CCOP/SOPAC has been able to respond to requests 
from individual members for assistance with specific 
problems. The need for the relatively scarce ' expertise 
available through CCOP/SOPAC has increased noticeably in 
recent years as more states have looked to their offshore 
resources for economic options. The lengthy periods of 
training needed to develop this type jpf marine expertise and 
the increasing pressure for localisation has tended to retard 
the growth of, or even reduce the level of, such expertise 
available in the smaller member countries. 

(d) 	 Maritime Research Management - Many distant water states with 
high technological' capacity, both governmental and academic, 
wish to pursue marine research in the South Pacific. Through 
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SOPAC/STAR, CCOP/SOPAC has developed a means for assessing 
both the scientific and regional-impact merits of proposed 
extra-regional ly. instigated academic research. The same 
vehicle can be used to assist local governments in making 
best use of those projects which receive * SOPAC/STAR 
endorsement. 

'it 

(e) 	 Developmental Research - The economic intent underlying 
CCOP/SOPAC's responsibility for promoting and co-ordinating 
geological and energy research suggests strongly that advice 
and assistance on developing marine non-living resources that 
were located and assessed could be given where member 
countries required such. expertise. ' Over-- time, tI~e 
developmental research issues could become essential to 
member countries without access to sufficient internal 
capacity in. this area. Examples of this function in 
operation can be found in the advice given on the Port 
Havannah area development in Vanuatu and -in the further 
development, of the Noro Cannery in the Solomon Islands. 

3.6 The UNDP, in . funding a portion of the activities of CCOP/SOPAC 

devoted to institutional support, has given clear and practical 

recognition to the- value of CCOP/SOPAC's institutional impact. This 

assessment is underscored by UNDP's view that one of the chief 

weaknesses of CCOP/SOPAC as presently constituted is the. body's failure 

.to effectively pursue "institution' building." 

3.7. By the mid 1970s, It was agreed within the ESCAP framework that 

the UN-funded staff of CCOP/SOPAC could provide a technical secretariat 

function in furtherance of their programme responsibilities. Clerical 

as well as professional staff were included in this necessary expansion 

of responsibility which arose from the inability of CCOP/SOPAC to fund a 

secretariat through other means. 

3.8 Significantly the Technical Secretariat has sought to satisfy as 

many of the functional demands made of it as possible despite the 

absence of a formal mandate to provide support beyond that necessary to 

attain its project objectives. Thus the major, support for the Technical. 
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Secretariat has come through UNDP funds but much has depended on the 

willingness of project staff to carry the additional burden. 

FUTURE INSTITUTIONAL -NEEDS 

3.9 .,During the course. of this enquiry, advice. was received that the 

requirement .for some regional institution to co-ordinate and liaise with 

external bodies is likely : to increase. The development ..pf organisations 

such as IOC's WESTPAC: is -perhaps a significant indicator of future 

trends. Such bodies will find- an authoritlative regional body with which 

to interface in the South Pacific' more imperative as greater attention 

is given globally to marine resources,. 

3.10 Thus, there appear to be a number of grounds in favour of 

resolving the" doubts which surround CCOP/SOPAC's institutional status. 

These include: 

(a) the continued development of the work programme: 

(b) the: maintenance of existing inititutional activities; and 

(c) the" maintenance of a regional 
other regional organisations. 

capacity to interface with 

li 



CHAPTER' 4"" 

THE CRITERIA FOR ASSESSMENT 

CAT4GORIES. OF INTEREST 

4.1 Those with an interest in the institutional options available to 

CCOP/SOPAC extend well beyond the membership of the Committee itself. 

in addition to the member Governments, the supporting Governments, the 

donor institutions, and collaborative bodies will be affected by the 

institutional option selected for CCOP/SOPAC. The reaction of these' 

external interests in turn will determine in no small measure the, 

success of the institutional .framework adopted. Thus the criteria for 

assessing the short term or long term advantages and disadvantages 

should take into *account the expectations of all the interested parties 

although those, of the member Governments, of coursep must remain 

paramount. 

MEMBER GOVERNMENTS 

4.2 The time available for the pursuit of this enquiry precluded talks 

with all member Governments. Nevertheless, a number of recurrent themes 

were raised by those officials consulted. These included assertions 

that: 

(a) CCOP/SOPAC as a body should not be put at risk; 

(b) its work programme should not be delayed or impeded; and 

(c) CCOP/SOPAC's continued funding should.be secured. 

4.3 Other views were also' :expressed by officials regarding 

institutional options which were not 'so widely shared. Generally these 

http:should.be
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were the statements in favour, of a particular preference or admonitions 

that a possible choice was to be avoided. These views are incorporated 

below in the comments assessing the merits of the options considered in 

this, report. 

SUPPORTING: GOVERNMENTS AND OTHER DONORS 

4.4 Although there was 'a justifiable reluctance on thC pdUL 01 UU,U90 

to be seen to be. influencing the decision on CCOP/SOPAC's institutional 

options, all recognised that their continued (or additional) financial 

support would be vital to the success of the option chosen. Similarly, 

when. pressed, most donors admitted that some arrangements would 

encourage further support while other options would make financial 

assistance more difficult. 

4.5 The following, constitute the primary" concerns of the donors with 

regard to the resolution of CCOP/SOPACs legal status: 

(a) 	 The authority of the organisation as a vehicle for regional 
Governments should not be compromised. 

(b) 	 The level of scientific and technological expertise should 
not be 	reduced.
 

(c) 	 The present administrative effectiveness of the CCOP/SOPAC 
Technical Secretariat should not be diminished. 

4.6 Some donors or potential donors also mentioned particular 

preferences which were specific to their own organisational 

requirements. The most noteworthy in this regard was the. stress .UNDP 

placed on progress towards institution building if any further funding 

of .the Technical Secretariat were to be given beyond 1986. Another 

donor remarked that the institutional framework adopted should ensure 

'7
 



that. the priorities given to CCOP/SOPAC projects were reflective of the 

overall development needs of the member Governments. A third suggested 

that significant changes in membership could prove awkward. 

4.7 All donors noted that their views were only intended to be helpful 

and that they did not wish their comments to be taken as precluding 

necessarily any option that might be deemed appropriate by the member 

Governments. 

THE SCIENTIFIC COMMUNITY 

4.8 Discussion with those whose principal interests centred on the 

research aspects of CCOP/SOPAC tended to reinforce the concern for 

continuance of the work programme, maintenance of CCOP/SOPAC's 

reputation for excellence, and retention of a regional approach to 

offshore prospecting. Undoubtedly the main point to emerge from these 

discussions was the ready acceptance accorded CCOP/SOPAC by the 

s,,entific community and the desire that nothing should be done which 

would jeopardise this relationship. 

OTHER CONSIDERATIONS 

4.9 There are other -criteria which the Committee will wish to take 

into account when assessing the relative merits of the options reviewed 

below. One such consideration will be the risk factor of adopting any 

option. An option which raises political controversy will not only 

delay the resolution of CCOP/SOPAC's legal status, it may also make it 

more difficult to opt later (if necessary) for an alternative choice. 

Clearly the risk factor will be higher for some options than for others. 
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4.10 The nolitical acceptability of any will have much to do with the
 

likely controversy or otherwise which will attend the pursuit of any
 

option. While an effort has been made below to give some indication of
 

possible acceptance for each option, this is a highly subjective area
 

and little certainty can be offered here. 

4.11 One further criterion which was suggested during the interviews 

related to anticipated developments in marine policy and research. The 

questions here were whether or not there would be a move toward 

integrating non-living and living marine resource policy and, if so, 

whether or not this development would occur in the short term -or the 

long term. Most advice suggested that movement toward the 

rationalisation of marine policy and research can be expected but that 

this will be a long term rather than short term issue. 

SUMMARY
 

4-.12 The principal criteria which have been used to assess the 

institutional options available to CCOP/SOPAC include: 

(a) 	 the continued survival of the organisation; 

(b) 	 the length of time required to give effect to the option; 

(c) 	 its impact on future funding of CCOP/SOPAC; 

(d) 	 the authoritative quality of the organisation's regional
 
decision-making on project priorities;
 

(e) 	 the likely impact on perceived levels of scientific and
 
technological expertise;
 

(f) 	 the implications for the maintenance of the organisation's 
administrative effectiveness; 

(g) 	 the possible consequences of pursuing an option which is
 
ultimately rejected; and
 

(h) 	 the relative balance between long and short term
 
considerations.
 

ft 
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CHAPTER 5 

Thd OPTIONS STATUS QUO 

WHICH ..STATUS QUO? 

5.1 Although many of the officials Interviewed in the eourse of, this 

enquiry expressed an opinion in favour of retaining the status quo, 

there is considerable scope for doubt as to the inten.tjon behind .the 

phrase "status quo". -The 'confusion arises because of the difference of 

opinion over the status of CCOP/SOPAC when it was established in 1971. 

Menber Governments assumed they were united under the authority of the 

UN through ECAFE (now ESCAP) while ESCAP and the UN Office 'of Legal 

Affairs now maintain that CCOP/SOPAC is 'not a UN body but rather an 

intergovernmental association in its own right. 

5,2 Since either interpretation, clearly suffers some legal defect, it 

is evident that neither status quo could resolve the doubts which lie at 

the heart of 'the legal status issue. Nonethelessp as demonstrated in 

the- 1982 SPEC Committee vote for the status quo, many of the member 

Governments would prefer a solution which closely approximates the 

status quo. Thus the two options below treat solutions which are close 

to one or the otherstatus quo. 

CONFIRMATION OF STATUS 

5.3 One of the simplest and more direct methods of resolving the 

doubts over the legal 'status of CCOP/SOPAC would be for the member. 
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Governments to exchange instruments to confirm the status of CCOP/SOPAC 

as an intergovernmental body with a legal personality and all the 

privileges and immunities this implies. In effect, the member 

Governments would give de Jure recognition to what the Office of Legal 

Affairs regards as the de facto situation for more than a decade. Indeed 

in their opinion cited above, the Office of Legal Affairs proposes this 

solution on the grounds of simplicity and its conformity With existing 

practice. 

5.4 The advantages of this option in terms of the general criteria 

given 	earlier are as follows: 

(a) 	 It should involve minimal interruption, if any, to the work 
programme as this option presumes the continued existence of 
CCOP/SOPAC in its present form. 

(b) 	 While the legal formalities do vary amongst the member 
Governments, the exchange of letters should not involve any 
lengthy procedures unless a Government objected. to the option
itself. Other formalities, if required, could be pursued
subsequent to the confirming of status. 

(c) 	 By resolving the legal doubts over C'COP/SOPAC without 
altering its fundamental structure, fundir.g arrangements 
should' be clarified to the advantage of CCOP/SOPAC.
Traditional donors would have no grounds for reviewing their 
commitments to CCOP/SOPAC while potential new donors would 
have the encouragement that the organisation had a proper 
Jegal base. It is also probable that UNDP would regard this 
as a significant step towards "institution building" and 
therefore would look more favourably at institutional support 
after 	 1986. 

(d) 	 The retention of the present arrangements could be presumed 
to preserve those characteristics of scientific excellence 
and administrative competence valued by donors and the 
scientific community. 

(e) 	 The regional approach underpinned by the authority of the 
member Governments would be intact. 

(f) 	 Adoption of this option would not put at risk any other 
option should this become necessary were a Government or 
Governments to reject this option after other Governments had 
agreed to it. 
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(g) Confirming of status would not inhibit long -term flexibility 
any more than is the case with any other intergovernmental 
body. 

5.5 In addition to these general advantages, this option would convey 

some benefits relative to other alternatives. These are: 

(a) 	 The connection with ESCAP would be more effectively 
formalsed. 

(b) 	 Control would be retained unequivocally in the region. 

(c) 	 There would be no. need to review or reconsider existing 
practice as would be the case if a new treaty..(see Chapter 6) 
were 	to be sought.
 

5.6 Perhaps the only significant disadvantage of this option arises 

from its relative novelty. Legal opinion given to the consultant 

suggested that the option would be valid but that experience with this 

device was limited. Another possible defect could occur if Governments 

took a very formalistic view of the instrument for confirming status. 

At its worst this would extend the 'time involved to that of passing a 

treaty,
 

ESCAP. STATUS QUO 

5.7 The alternative means of preserving the status quo would be to 

persuade the UN system to change its view on the question of 

CCOP/SOPAC's legal status. This appears unlikely as it would require a 

change In the UN's legal opinion and it would weaken ESCAP's position on 

the legal status of CCOP/EA. Nevertheless member Governments could seek 

to overcome these obstacles -if the benefits were regarded sufficiently 

important. 
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5.8 'The advantages of entrenching CCOP/SOPAC as a UN-related body 

under ESCAP are: 

(a) It would preserve the relationship with ESCAP. 

(b) Funding of the Technical Secretariat would be expected to be 
wholly under UN regulations and rules. 

(c) Scientific and professional standards would be maintained. 

5.9 The disadvantages would be as follows: 

(a) There is no obvious mechanism by which the present UN legal 
opinion could be changed to allow this status quo option 
implemented. . Thus, the procedures could be lengthy and 
almost certainly involve a high risk factor. 

to be 
would 

(b) There would be substantial need for change to the existing 
practice and/or structure of CCOP/SOPAC. 

(c) Funding for CCOP/SOPAC could be jeopardised in some areas at 
least. 
13 per 

Several donors 
cent service 

indicated 
charge to 

an unwillingness to 
ESCAP in order 

pay the 
to make 

contributions 
directly to 

to CCOP/SOPAC
ESCAP. Further 

as they already 
' UNDP. have stated 

contribute 
that this 

arrangement would prohibit any future institutional support. 

(c) Regional control would be diminished significantly. 

(d) This option could prevent flexibility in. any long term 
adjustMents with other regional bodies concerned with marine 
resources. 



CHAPTER 6
 

THE OPTIONS - AN INDEPENDENT REGIONAL ORGANISATION 

6.1 , The most common means for expressing intergovernmental 

cooperation over a lengthy period of time is through a formal agreement 

to 	 establish- an intergovernmental organisation. Such an agreement 

would confer on CCOP/SOPAC a juridical personality which would allw *1t 

to incur obligations and liabilities on behalf of the member Governments. 

6.2 The advantages of this oDtion are: 

(a) 	 It is a clear and unambiguous ...... od of resolving the doubts 
about CCOP/SOPAC's legal status. 

(b) 	 An intergovernmental treaty to establish a regional 
organisation would confirm regional control of CCOP/SOPAC's 
work programme. 

(c) 	 Both* the existing levels of scientific standing and 
administrative effectiveness could reasonably be expected to be 
maintained. 

6.3 The disadvantages which might be raised by the pursuit of this 

option include: 

(a). 	 It would require the passage of a formal treaty; a process 
could be very time consuming both in terms of negotiating the 
text and then in ratifying the agreement. 

(b) 	 While it is not necessary that the present funding 
arrangements would have to be changed were this option adopted, 
it seems likely that some pressure would emerge during the 
negotiation of the text to clarify the financial responsibility 
of the member Governments. This could have implications for 
future funding if agreement on cost sharing proved difficult. 

(c) 	 It is unlikely that rejection of an attempt to pursue this 
option would interfere directly with a subsequent attempt at an 
alternative option. However, the length of time involved in 
securing an international treaty could preclude other 
alternatives if the failure occurred late in the treaty process. 

(d) 	 A formal organisation might be seen as encouragingly longer 
term commitments than needed. Although no overt doubts were 
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to the consultant on this point, such reservationsexpressed 
as may be felt could be allayed by the insertion of *h clause 
into the treaty to permit a general review of the 
organisation after a certain period of operation. 

6.4 	 One matter of concern overhanging the independent regional 

continuing, and sometimes exaggeratedporganisation option arises from a 

the South Pacific of a proliferation ofdistrust within 

intergOvernmental organisations. Nevertheless; there-- Is .ittlo 

for concern over duplicajon could beevidence to date that any grounds 

justified; an observation in part substantiated by the .opinion of the 

SPEC Legal Officer to the SPEC Committee during its August 1982 

session. The principal reason for this view was his judgment that the 

two bodies were substantially incompatible because "SPEC is not a 

technical or scientific body". 



CHAPTER 7 

THE OPTIONS -SUBSIDIARY REGIONAL 	 RELATIONSHIPS 

7.1 	 If CCOP/SOPAC is not to acquire a. legal status in its own right, 

continue to perform a number of its functions under" the aegisIt could 

of -,an existing organisation.. which either has ite own. legal status .9r 

could confer status on CCOP/SOPAC. The range of permutations which are 

possible under the rubric of subsidary relations is so extensive that 

only major examples of the possible options can be canvassed below.. 

of an autonomous organisatlonThe possibilities extend from the option 

South Pacific Forum to that of a project within theassociated with the 


University of the South Pacific.
 

AUTONOMOUS FORUM-ASSOCIATED BODY 

7.2 	 This option would establish a status identical to that enjoyed by 

In legal terms, it is virtually thethe 	 Forum Fisheries Agency (FFA). 

same as the ihdependent regional organisation option although there are. 

some differences of a political nature. The principal difference may be 

that it avoids the "single regional organisation" issue by creating a 

with -the 	Forum. However, in avoiding the one difficultyformal connection 

membership *of CCOP/SOPAC is not theanother is created since the present 

same as that, of the Forum. 

7.3 In addition to the advantage noted above, the autonomous 

associated 	body option would also confer the following: 

(a) 	 It would ensure the continued organisational existence of 
CCOP/SOPAC. 

(b) 	 Regional authority over the work programme would be'retained., 



(c) 	 Current levels of both scientific standing and administrative 
efficiency should be sustained. 

7.4 The disadvantages of this option include: 

(a) Possibly, the length of time required to give effect to this 
option. The Forum annual schedule of meetings may draw out the 
negotiating process unless special meetings are convened. 

(b) 	 Because a number of other options involve an association with 
the Forum, it would seem likely that a failure to achieve 
this option, if pursued, would damage, the chances of other 
Forum-related alternatives. 

(c) 	 Some -states which contribute financially to the CCOP/SOPAC 
work programme are not associated with the- South Pacific 
Forum. If the legal structure of this option were to appear 
to distance these contributors from the work of CCOP/SOPAC 
there could be adverse funding implications. 

CCOP/SOPAC - FFA MERGER 

7.5 In effect, this option would extend the charter of the Forum 

Fisheries Agency to encompass thd work and responsibilities 

presently exercised by CCOP/SOPAC. Nevertheless as this option would 

fundamentally alter the character of the' FFA, it can properly be regarded 

as a -merger of *the two bodies. Those who expressed an interest in this 

method of conferring legal status on CCOP/SOPAC stress the value of a 

single marine resources body to the region. The new body would -be 

expected to include within its ambit all aspects of marine resources, 

both living and non-living. 

7.6 The advantages of this option are basically the same as those of 

the autonomous Forum-associated body since this, in legal terms, Is what 

the merged body would be. In addition, proponents suggest the merger 

might: 
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(a) provide a long term solution to regional policy-making in 
marine-related areas; 

(b) 	 strengthen the scientific linkages between living resource 
and non-living resource research in the South Pacific; and 

(c) 	 promote some administrative economies between the two 
regional bodies. 

..7.7 Against these benefitS must be counted some real and/Qr 

potential costs. 

(a) 	 The short term needs could be sacrificed in .pursuit of less 
certain, long term objectives. This danger Is made- more 
accute by the greater difficulties in achieving a merger 
of existing bodies where each has its own quite separate 
institutional rationales. The FFA, for example, has a less 
scientific- mandate than has CCOP/SOPAC. 

(b) 	 In practical terms, the memberships and funding 
arrangements of the two bodies are significantly different. 
Funding in particular could prove a stumbling block as the 
CCOP/SOPAC budget is both more amorphous (large amounts 
being given as "in-kind' aid) and substantially -larger 
than that of the FFA. 

(c) 	 The development strains on the FFA as a relatively new 
regional body are very real and thus there are grounds for 
doubting that the increased stress of a merger would aid 
either the FFA or CCOP/SOPAC in the immediate future. 

(d) 	 The' scientific advice offered on this option suggests that 
economies in reseach could not be obtained at this time by 
a formal institutional linkage between the living and non
living resource areas. 

AUTONOMOUSLY-FUNDED. PROJECT 

7.8 This option, which could be pursued either through the auspices 

of SPEC or of the SPC, would subsume all the work if CCOP/SOPAC under 

a project heading within the work programme, f an existing regional 

body. While much of the present work of CCOP/SOPAC would continue, 

the body would lose its separate: institutional character. Some 
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independence would be retained, however, by virtue of the autonomous 

funding for the project which would separate the staff and the use of 

funds from those of the parent body. 

7.9 Particular. advantages of this option are: 

(a) 	 It would be a relatively quick option to pursue. 

(b) 	 Much of the present work programme could be retained 
although it would require very careful drafting of thi. 
project's terms of reference to ensure that some of the 
liaison and clearing house functions were continued. 

(c) 	 Regional control of the work programme would be .assured. 

7.10 Disadvantages of the option include: 

(a) 	 The option does not ensure the survival of CCOP/SOPAC as 
an organisation even though elements of the work porgramme: 
would be preserved. 

(b) 	 Political difficulties are likely to be raised as to which 
organisation - SPEC or the SPC - should become the parent 
body. 

(c) 	 The explicit down-grading of the organisational status of 
CCOP/SOPAC could adversely affect both donor support for 
the work transferred to the new autonomously-funded project 
and the level of scientific acceptance of- the new 
arrangement. 

(d) 	 Perceptions of administrative effectiveness would depend 
less - on the internal efficiency of the newly constituted 
autonomously funded project than on the reputation of the 
parent body. 

(e) 	 The loss of institutional status could be expected to 
impair the capacity of the new project's administration to 
liaise authoritatively with marine-related international 
bodies. This might create a policy vacuum into which non
regional bodies would move with the result that the overall 
level of regional control of research and development in 
this field would be reduced. 

(f) 	 Although more a problem for the parent body, the autonomy 
created by independent funding can Jead to a variety of 
administrative difficulties based on differing salary 
structures, financial responsibilities and supervisory 
requirements. 



JOIN T-ORGANISATION PROG RAMMES 

7.11 Where two or more inter-governmental bodies share common or 

overlapping interests, joint programmes are sometimes Instituted to 

permit effective cooperation. This option tends to make a virtue of 

necessity by minimising inter-institutional demarcation disputes 

through the inclusion of all interested parties. This solution, .which 

might follow the pattern of the South Pacific Regional Environmental 

Programme, would continu' major elements of the work of CCOP/SOPAC but 

without its organisational structure. 

7.12 The only real advantage of this option over the autonomously 

funded project approach is that it avoids the politically sensitive 

issue of which of the existing regional bodies would serve as the 

parent organisation. 

7.13 The disadvantages of this option are essentially those of the 

autonomously-funded project althQugh it could also require a longer 

period of time to negotiate and it might dilute regional control If a 

non-regional organisation were a constituent member of the joint 

programme. Multiple authority over the programme could prove a 

problem if the cooperating organisation disagreed over any matter of 

substance regarding the work of the programme. 

FULL INTEGRATION INTO AN EXISTING ORGANISATION 

7.14 It is possible that the functions of CCOP/SOPAC could be 

incorporated as far as is practicable into an existing regional- body 

without any effective recognition of a separate identity. This might 
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be accomplished by transferring the CCOP/SOPAC work progrmme to SPEC, 

the SPC, or another regional body with a recognised Interest such as 

the University of the South Pacific (USP). 

7.15 	 " The only apparent advantages in this option are that it could 

keep aspects of the CCOP/SOPAC work programme in operation and, 

assuming host institution acceptance, a fairly rapid. avenue to 

conferring legal status on those elements of the work programme %hc

were 	tranferred. 

7.16 The disadvantages of this option, however, are extensive. It 

would not: 

(a) 	 continue the survival of the organisation, 

(b) 	 ensure current levels of funding; particularly as the 
option could preclude donations from non-members of the 
host organisation, 

(c) 	 guarantee the same level of professional specialisation 
which has contributed significantly to keeping 
CCOP/SOPAC's scientific and technological expertise at 
world standards, 

(d) 	 necessarily maintain the administrative effectiveness of 
CCOP/SOPAC, since this would no longer depend on. the 
residual of CCOP/SOPAC but rather on the host institution, 
and
 

(e) provide for many long term solutions as integration into 
an existing organisation would make future disentanglement 
awkward. 

31 
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CHAPTER 8
 

THE OPTIONS - NO ACTION
 

8. One alternative available to the members of CCOP/SOPAC with 

regard to 'institutional options is to take no action to resolve .the 

organisation's legal status. In effect, this option would-- see thq epd 

of- any organised regional approach to those areas covered' by the work 

of CCOP/SOPAC. These activities therefore would revert to national 

(as opposed to regional) responsibility. 

8.2 Were CCO'P/SOPAC allowed to wind down without a successor 

institutional arrangement, the consequences might not prove an 

unmitigated loss to all members of the. present body. Those states 

which were able to attract sufficient bilateral aid could pursue their 

own national programmes independently of. regional priorities. 

8.3 This option would appear to be precluded by the terms of 

reference of this consultancy and, indeed, nowhere was advice received 

that 'a non-regional option was desired. The costs of rejecting the 

regional approaci, have been set out in Chapter 3. These .include: 

(a) 	 the impracticality of taking a solely nationi. approach 
to the science of Pacific marine prospecting, 

(b) 	 the loss of a regional clearing house function, 

(c) 	 the loss of a regional capacity to control research policy 
or to liaise with other international research bodies, 

(d) the loss of significant economic and, human resources which 
are available to 'the region as a result of the existence 
of CCOP/SOPAC, and 

(e) 	 the almost certain abandonment of these regional elements 
of the CCOP/SOPAC work programme not completed by 1986.. 



CHAPTER 9 

FINANCIAL CONSIDERATIONS 

FUNDING REQUIREMENTS 

9.1 Marine geological surveys require relatively expensive research; a 

cost few of the states within the- region can bear individually. ldeed, 

even collectively, the member Governments of CCOP/SOPAC would find it 

very difficult, if not impossible, to cover all the costs of the organi

sation's work programme. Recognition of this circumstance was -a major 

factor in the -decision to seek a resolution of the doubts surrounding the 

legal status of CCOP/SOPAC particularly as such doubts were affecting 

the basis upon which the organisation's elegibility for extra-regional 

funding depended. 

CURRENT FUNDING 

9.2 , The current funding arrangements for CCOP/SOPAC reflect the 

reliance on external assistance of member Governments to finance the 

work programme. All member Governments, except New Zealand, which does 

not benefit from the work programme, contribute an annual levy of $2,000 

each to CCOP/SOPAC; funds which have been earmarked for training of 

local personnel and, since 1983, for some Technical Secretariat support. 

Beyond this direct financial contribution, all member Governments pro

vide a significant amount of in kind. support to tl work programme. The 

value of this in kind support was estimated for the 1982-84 period as 

$US1,672,650 in the 1982 UNDP Project Revision document. 



9.3 Nevertheless, the largest share of the official CCOP/SOPAC work 

programme is funded by the project assistance of the UNDP. This contri

bution has been given as $US2.5 million for 1982-84. 

9.4' The official work programme has been augmented substantially in 

recent. ,years by the special Tripartite Geosclentific Survey cruises. 

The cost of this series of cruises has been put at an estimated $4.8 

million in cash and kind for 1982-83 and at about $4.2 millionn 

1984-85. These costs are borne almost entirely by the three Tripartite 

states although member Governments of CCOP/SOPAC do mhke a .significant 

in-kind contribution when the cruises occur in their waters. 

FUTURE FUNDING 

9.5 In the light of such factors, there is an evident need to consider 

the financial consequences of the institutional options available to 

CCOP/SOPAC specifically in terms of the relative balance between 

locally-derived and donor-provided funding. In general, it would be 

expected that the more regionally based the organisation became in its 

legal authority the more financially liable the member Governments would 

become for its activities. And the developments with regard to CCOP/EA 

add weight to this observation. However, there are mitigating cir

cumstances in the case of CCOP/SOPAC which suggest that this rela-. 

tionship between authority and funding may not be completely valid for 

the intermediate future. 

9.6 The UNDP makes a distinction between institutional support and pro

ject support in granting assistance to regional bodies. An impression 

exists within the membership of CCOPISOPAC that all institutional sup-. 



port for CCOP/SOPAC will be discontinued by UNDP Irom the ena ox 176b. 

Consultations with UNDP officials in Suva indicate, however, this deve

lopment may not be inevitable. If there are signs that if 

"institution-building" is progressing, then it may be possible for UNDP 

to give CCOP/SOPAC further institutional support beyond 1986. 

Indications that "institution-building" is progressing for CCOP/SOPAC 

might include a clear region-based legal* status,- regional- responsibity 

in policy and secretariat areas, and direct member Government financial 

support of the Technical Secretariat. It should be noted that, provided 

were the prioritythe institutional status of CCOP/SOPAC acceptable and 

given the work programme were of sufficient importance, the UNDP's pro

ject assistance might reasonably be expected to continue beyond 1986 

even if institutional support were withdrawn. 

9.7 Another possible donor, the European Economic Commission, would 

also be encouraged by an unambiguous expression of South Pacific respon

siblity for CCOP/SOPAC through an institutional arrangement for 

regional cooperation. This could be particularly important since it is 

expected that the EEC will pursue a "great themes" approach to aid in 

its next live year cycle for 1985-90. The EEC Representative indicated 

that, if this approach were taken, one likely theme would be resource 

the seabed. The sum involved would be significant asdevelopment of 

some 30 to 40 million 'units of account is likely to be available for 

toregional projects in the 1985-90 cycle. (A unit of acount is equal 

approximately $FI.00). With this money concentrated into a few. great 

themes, the seabed theme could make something on the order of one to two 

dollars a year available "to CCOP/SOPAC if the institutionalmillion 

and a enough priority warrantframework existed had high regional to 
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this. It "' should be noted _that the EEC prefers to give project aid 

rather than Institutional- support but the latter would not be excluded 

out of hand. 

THE OPTIONS AND FUNDING 

Other donors. do not, make the distinction between 'institutional9.8 

as: strongly as UNDP -and therefore "would*.be assistance and project aid 

prepared to consider support for. the Technical Secretariat although 

most, like the EECD' wouloI rather their financial contributions. were 

applied to the work programme. Thus, it would appear that 'member. 

concern the. financial, 1mpU-Governments may have less grounds for over 

involve level,;cations of those options which would a very high of 

regional responsibility (e.g. "Confirmation of Status", Independent: 

Regional Body and Autonomous Forum-Associated Body) than might otherwise' 

be the case. 

9.9 Indeed* it is possible that, under some lower order Institutional 

...
.arrangements, aid would be - less readily -forthcoming either because the 

successor to CCOP/SOPAC lacked authority or because its relationship to 

a parent or host organisation inhibited assistance from non-members. 

Those options which involve incorporation into an existing regional 

organisation also might' prove more expensive to member Governments in 

the short term with regard to their own direct financial contributions because, 

levels 'of assessments for members are already established and therefore. 

Ithe poportion of additional cost for absorbing CCOP/SOPAC could be 

expected to' be passed on to members in full through this mechanism. 

9.10 While those options which are more organisationally independent 

-may, not increase the financial burden on member Governmentsin the first' 

http:would*.be


point out that the longer: tiiinstance,' Australian ADAB officials did 

require greater financial responsibility from the -member states
would 

is whether 	 or not'. these.for institutional costs. The question here 

would be any less if they were absorbed through a less autono
expenses 

might be achieved by the economies 
mous agency. Any savings -which 	 0f 

incorporation in another organisation, however, would have to be offset 

the possibility that less aid might be made .available. tpagainst 


CCOP/SOPAC as a subordinate body.
 

SUMMARY
 

gives a brief assessment of the financial
9.11 	 The following summary 

of each of the options outlined in the preceeding text:
implications 

This would retain initially at least-(a) Confirmation of Status 
present pattern of funding. By clarifying the question

the 
and investing this unambiguously in a

of legal 	 status 
this coLd maintain *UNDP funding as

regional body, option 
aid such.well as that of other present donors and attract new 

.as EEC assistance. 

assistance although
(b) ESCAP 	 Stbsidiary - This would reduce UNDP 

loss might be made up by ESCAP. Some donors
much of the 

ESCAP surcharge for administration
could - refuse to pay the 

not favour 	 the loss of
while other donors say they Would 

regional control.
 

option would have many of the 
(c) . Independent Regional Body - The 

"a)" for donors but would require somebenefits of option 
of members' contributions.reconsideration 

- most of the finan
(d) Autonomous Forum-Associated Body Again, 

"a)" would 	 be forthcoming. It is
cial benefits of option 

of the Forum could
the exclusion of non-memberspossible that 

some 	 to contribute.affect the willingness of present donors 

option would almost certainly
(e) CCOP/SOPAC-FFA Merger - This 

unlessnumber of extra-regional contributorsreduce the 
of FFA funding were altered. There

established 	 patterns-
would also 	 be a question as to the willingness of members to 

body. The 
pay a double subscription to maintain a single 

sizes of the two bodies and their
vastly differing budgetary 

might also pose
seemingly 	 incompatible types of funding 
serious problems -for amalgamation. 



(f) 	 Autonomously-Funded. Project - Much would depend here on 
whether this option were pursued through the SPC 'r through 
SPEC. The wider membership of the.SPC could attract a larger 
range of donors although the political authority of '.SPEC 
might offset this advantage. The diminished legal authority 
of CCOP/SOPAC, howevery would almost certainly discourage 
some donors. 

(g) 	 Joint-Organisation Programme - The financial consequences of 
this option would be similar to those of option 'If)" although 

"without raising the political questions. 

(h) 	 Integration into an Existing Organisat ion - It- would'.appear 
unlikely that anything approximating current levels of sup
port would be forthcoming since donors would either have to 
contribute much larger sums to a body to which they already 
subscribe or they would have to assist a body- with . whichthey. 
have no present association. 

(i) 	 No Action - The present arrangements would continue 'as far.. as 
practicable until the end of 1986. 



CHAPTER 10,1 

OTHER MATTERS 

INTRODUCTION 

10.1 The terms of reference for this consultancy and,,: indeed,, advice 

received during the period of consultation with member. Governmen'ts: 

indicated that no attempt should be. made in this report to recommend a 

particular resolution of the institutional options issue. Rather.: a. 

range of options was to be "identified and developed conceptually",.i 

These identified 'options were then to be assessed in terms of their 

"short and long term advantages %and disadvantages" and some analysis 

made of their financial costs. While it is difficult to undertake these.' 

responsibilities without going the next step and making a judgement .as 

to the relative merits of option against another,one as some. 

information was conveyed during the course of this consultancy which may' 

be pertinent to the Committee. These comments are offered below as 

informal obiter dicta to be considered as the Committee deems 

appropriate. 

REGIONAL CONTROL 

10.2 One feature Which. appears to have coloured the development, of 

CCOP/SOPAC since its inception has been the emphasis; on a regional 

approach. CCOP/SO'PAC was established as a separate. body to CCOP/EA 

precisely because the member Governments did Rot wish the regional 

concerns of the South Pacific to be lbst in the complexities and size of. 

the East Asian body. This regional character was endorsed and stressed 

by virtually all respondents interviewed. 



ORGANISATIONAL STATUS AND AUTHORITY 

10.3 Not only as CCOP/SOPAC made its impact as a regional body, it has 

been recognised as an authoritative voice for the region on offshore 

geological research priorities. This authority derives from 

CCOP/SOPAC's perceived status as a high lev.el inter-governmental 

organisation. A down-grading of this standing would appear certain' to 

reduce its attractiveness as an avenue for aid to the region. 

10.4 Related to this* perception of political authority is.. CCOP/SOPAC's 

stature as a scientific organisation. Here the expertise made available 

through TAG has been of inestimable value. Many respondents stated, that 

this international scientific representation must be retained in :"some 

form. Institutional options which reduced the level of autonomy of 

CCOP/SOPAC could make an association between CCOP/SOPAC and the TAG 

scientists more problematical since the decision to include these 

experts would not rest with .CCOP/SOPAC. Further, a relatively' lower 

status for CCOP/SOPAC may make such eminent researchers less willing ;to 

attend even if invited. 

10.5 Although regional. control has been long cherished in CCOP/SOPAC.,' 

there are many valid grounds for retaining the association with 'ESCAP 

whatever institutional option is pursued. One means for maintaining the 

connection in an organic link is not sought might be to retain the, 

courtesy of allowing ESCAP to issue the invitations to meetings of 

CCOP/SOPAC. The informational advantages to ESCAP of this arrangement 

are evident while for CCOP/SOPAC it would ensure that long established 

lines of communication are kept .intact. 



PERSONNEL
 

10.6 	 The decrease in CCOP/SOPAC personnel In recent years and as 

to 1986 must be a source of concern if the organisation is toprojected 

continuae at present levels. It may' be that some interim measure is 

desirable here to ensure that the organisation has sufficient staff ,to. 

sustain scientific capability and administrative efficiency. pending :%the 

final resolution of its institutional status. 

AMBIT OF RESPONSIBILITY 

10.7 The increasing demand for CCOP/SOPAC services over a disparate 

variety of non-living marine resource areas argues for the value .of 

regional cooperation even in those near-shore operations which 

technically lie wholly within the national purview. Many states do, not 

have the capacity to carry out this work through their own domestic 

means and therefore find a regional centre for marine resource -expertise 

especially helpful. 

10.8 As 	 might be expected, the more applied and the more immediate the 

benefits "from a CCOP/SOPAC activity appear to be, the more highly 

regarded such activities are by the recipient Government. Nevertheless, 

long term basic research is also vital for full exploration of potential 

deep seabed resources. Thus it seems desirable that both aspects of 

CCOP/SOPAC's present work should be adequately balanced in selecting an 

institutional option. 



HEADQUARTERS7.

10.9 Some consideration has been given to the possibility.. of relo

cating the headquarters- of CCOP/SOPAC. It is argued that there may be; 

some 'economic, scientific and technical advantages- to be gained by 

transferring the headquarters. to a major centre such as Wellingto)n. 

However, the need to be seen to be a South Pacific body ':responsive to 

the Island Governments is strong. Some donors indicated that a Kiead4. 

quarters outside the region would. make CCOP/SOPAC less attractive as 'a 

destination for their regional aid assistance. As long as the present 

arrangements are maintained, it would appear that -Suva. .is', a. 

suitable compromise -between these .two demands. Whatever institutional 

option is adopted, the location of the headquarters should not become a 

matter for political negotiation as a scientifically and/or technically.

unsuitable location would severely damage the effectiveness, of the.,* 

organisation. 

THE FUTURE
 

10.10 It was suggested during the course of this consultancy that.some. 

attention could be given to the appropriate level of assessment for, 

member Government contributions to CCOP/SOPAC. While this issue cannot. 

be ignored, proposals here would reflect on. the options under 'con-. 

sideration in this report. A weighted rate of assessment appears to .be 

unavoidable given the vastly different capacity to pay, areas of. ocean, 

resource potential, populations and the like of thg member Governments. 

Nevertheless, this isue should follow rather than lead the decision 'on 

an institutional option. 
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10.11 Concern was expressed throughout this enquiry regarding the long 

term implications of an institutional structure for CCOP/SOPAC. A 

reluctance to establish an entrenched bureaucracy underlie many of these 

expressions: of caution. On the other hand, many respondents noted that 

the. work of CCOP/SOPAC. is likely to go on into the long term future. 

Perhaps the simplest means to allay such concern, as noted above, would 

be to insert an automatic review date. into whatever documenw is emptoye: 

to resolve the legal status of CCOP/SOPAC. Such a "sunset clause" could 

assist some donors also in making an argument for instit.utional support 

as it would offer them an asnane provision should they think this 

appropriate. 



ANNEX I 

GLOSSARY OF ACRONYMS 

CCOP/JA - Committee 
Mineral 
(Bahgkok, 

for Coordination 
Resources in 

Thailand). 

of 
Asian 

Joint 
O

Prospecting 
ff-shore A

for 
reas 

CCOP/SOPAC - Committee for Coordination of Joint Prospecting lor 
Mineral Resources in South Pacific Offshore -Areas (Suva, 
Fiji). 

ECAFE - Economic Commission for Asia and the Far East 
(now ESCAP). 

EEC - European Economic Commission (Brussels, Belgium). 

ESCAP - Economic and Social Commission for Asia and the 
Pacific (Bangkok, Thailand). 

FFA - Forum Fisheries Agency (Honiara, Solomon Islands). 

1OC - Intergovernmental Oceanographic Commission (of UNESCO) 
(Paris, France). 

SOPAC/STAR - CCOP/SOPAC Working Group on South Pacific Studies on 
Tectonics and Resources. 

SPEC - South Pacific Bureau for Economic Cooperation (Suva, 

Fiji). 

SPC - South Pacific Commission (Noumea, New Caledonia). 

SPREP - 'South Pacific F egional Environmental Programme. 

TAG - Technical Advisory Group (of CCOP/SOPAC). 

TOR - Terms of Reference (of CCOP/SOPAC). 

USP - University of the South Pacific (Suva, Fiji). 

WESTPAC - IOC Programme Group for the Western Pacific. 
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CANBERRA 

Mr. Bill Bush, Department of Foreign Affairs 

Dr. Neville Exon, Bureau of Mineral Resources 

Mr. Rob Flynn, Australian Development Assistance Bureau. 

Mr. Kerry Keneally, Australian Development Assistance BureaL 

Mr. David McEwan, Department of Science and Technology 

Mr. 3ohn Wallis, Department of Foreign Affairs 

NUKUIALOFA
 

Mr. George Aho, Department of Foreign Affairs 

Mr. Sione Tongilava, Ministry of Lands, Survey and- Natural 
Resources
 

HRH Crown Prince Tupoto'a, Minister of Foreign Affairs 

PORT VILA 

Mr. Alexander Macfarlane, Geology, Mines and Rural Water Supply 

Department 

Mr. Seti Regenvanu, Minister for Naturaj Resources 

Mr. Nikiniki Vurobaravu, Department of Foreign Affajrs 

SUVA 

Mr. Peter Adams, SPEC 

Mr. Arthur Holcombe, UNDP 

Mr. Mike Laidler, EEC 

Mr. Gerry Linge, SPEC 

Mr. Arthur McCuthchanq UNDAI 

Mr. Colin McDonald, HE The High Commissioner of Australia 

Mr. Cruz Matos, CCOP/SOPAC 



Hon. 36ne Naisara, Minister of Energy and Mineral Resources 

Mr. S. Nand, Department of Foreign Affairs 

Mr. Bill Paupe, American Embassy 

,Mr. Abdul Rahiman, Mineral Resources Department
 

Mr. N. Sahedeo, Department of Foreign Affairs
 

Mr. Russ Surber, American Embassy
 

Mr. 3an Swiertering, UNDP
 

Mr. Les Water, Australian High Commission
 

WELLINGTON 

Mr. Allen Bracegirdle, Ministry of Foreign Affairs
 

Miss Sarah Dennis, Ministry of Foreign Affairs
 

Mr. J.V. Eade, Department of Scientific and Industrial Research 

Dr..Des Hurleyi Department of Scientific and Industrial Research 

Mr. Witi Ihimaera, Ministry of Foreign Affairs 

Dr. David Kear, Department of Scientitic and Industrial Research 

Dr. H.R. Thompson, Department of Scientific and Industrial 
Research 
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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 Cyclone Issac that had hit Tonga
 
on February, 1982. Over 20,000 lbs. of food and clothing were stuffed into
 
every nook and cranny of the LEE. These supplies were collected from all
 
over Hawaii and were loaded aboard by the Tongan Relief Committee which,
 
previous to learning of the offer by the USGS to assist Tonga in their relief
 
effort, was unable to make arrangements for the supplies to be shipped to
 
Tonga. Heavily laden, the LEE left Honolulu on March 16, and stopped in Pago

Pago, American Samoa, from March 26 to 28, 1982, to refuel, resupply, and
 
take on the scientists for Leg 1 of the SOPAC cruise. On March 31, 1982, the
 
LEE arrived in the port of Nuku'alofa, Tongatapu, Tonga, to the welcome of a
 
brass band and cheering Tongans. The ship's entire complement was treated to
 
a traditional Tongan feast while the relief supplies were being offloaded.
 
The Captain of the LEE and Chief Scientists met with the King of Tonga,

Taufa'ahau Toupou IV, KCMG, KBE, on the afternoon of March 31, 1982. In
 
behalf of the United States, Australia and New Zealand, they presented a
 
physiographic diagram of the sea bottom in the vicinity of the Kingdom of
 
Tonga which was prepared by Tau Rho Alpha from 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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Cruise Schedule 

SOPAC Leg 1 

16 MAR (Tue) 
LEG 5 

25 MAR (Fri) 

1100 

1500 

Depart: 
Ops: 

Arrive: 

Honolulu, Hawaii 
Transit only 
Pago Pago, American Samoa 

28 MAR (Sun) 
LEG 6 

31 MAR (Wed) 

0000 

1230 

Depart: Pago Pago, Am. Samoa 
Chief Sci.: Scholl 
Ops: Transit 

Arrive: Nuku'alofa, Tongatapu 

Cruise Loc. LS-82-SP 

2 APR (Fri) 
LEG 7 

20 APR (Tue) 

1330 

0930 

Depart: Nuku'alofa, Tongatapu Cruise Loc. L5-82-SP 
Chief Sci.: Scholl (USGS)/Muang (CCOP/SOPAC) 
Ops: SOPAC multichannel seismic - South Tonga Plateau 

Arrive: Suva, Fiji 

23 APR (Fri) 
LEG 8 

26 APR (Mon) 

1835 

1200 

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

Arrive: Port Vila, Vanuatu 

SOPAC Leg 2 

28 APR (Wed) 
LEG 9 

16 MAY (Sun) 

0600 

1500 

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

Arrive: Honiara, Guadalcanal 

SOPAC Leg 3 

19 MAY (Wed) 
LEG 10 

11 JUN (Fri) 

1700 

1330 

Depart: Honiara, Guadalcanal Cruise Loc. L7-82-SP 
Chief Sci.: Vedder (USGS)/Tiffin (CCOP/SOPAC) 
Ops: SOPAC multichannel seismic - Central Solomon Trough 

Arrive: Rabaul, New Britain 
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CCOP/SOPAC scientists hosted a lunch aboard the LEE for dignitaries and
 
officials of the Tongan government; this was followed by an Open House for
 
the general public aboard the LEE during the afternoon.
 

Onshore during April, at the time the shipboard data collection was
 
being done for Leg 1, H.G. Greene, the USGS LEE program co-ordinator and Co-

Chief Scientist for Leg 2, spent 3 days at the CCOP/SOPAC office in Suva,

Fiji. He worked with Cruz Matos, Project Manager, and Don Tiffin, Marine
 
Geologist and Leg 3 CCOP/SOPAC Co-Chief Scientist, in planning the upcoming

legs to Vanuatu and the Solomon Islands. Logistic planning and coordination
 
of vendors for resupplying the LEE was also accomplished during this time.
 
Greene not only briefed the CCOP/SOPAC Secretariat of the LEE expedition

plans but informed the U.S. Embassy in Suva of the schedule of events, sought

the Embassy's assistance in logistic support, and met with Ambassador Fred
 
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. MichAel Ovington, the Australian High Commissioner to
 
Vanuatu. Greene worked with Mr. Alexander Macfarlane, Director of the
 
Vanuatu Department of Geology, Mines, and Rural Water Supply, to finalize
 
the Leg 2 survey schedule and arranged logistic support for the vessel.
 

Greene was joined by David Falvey, the CCOP/SOPAC Co-Chief Scientist to
 
Leg 2, 
on April 10, and the two spent time together in the field examining

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

On April 18, 1982, Greene and Falvey flew to Suva, and on April 19 met
 
with the Australian High Commissioner to Fiji to discuss the methods and
 
procedures of paying LEE expenses with the US$325,000 the Australians had
 
put into a fund in Suva to cover 25 days ship-time for the ANZUS CCOP/SOPAC

USGS hydrocarbon resource appraisal program. 
Greene met with Mr. Russell Jay

Surber and Commander Dwayne Norris of the U.S. Embassy in Suva April 19 to
 
further brief them and arrange for the arrival of the LEE.
 

After Leg 2, during the time the LEE was at sea in the Solomon Islands
 
region, Gary Greene travelled to Papua-New Guinea to brief government geolo
gis'.' on the activities of the LEE and to arrange lcgistic support for the
 
shir when it arrived in Rabaul. Greene arrived in Rabaul May 19, 1982, and
 
sp ..
t the day with Peter Lowestein, Senior Government Volcanologist and
 
Director of the Rabaul Volcanology 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 1--TONGA RIDGE: 
 PAGO PAGO, AMERICAN SAMOA, TO NUKUIALOFA, 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
 
Mark 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 Chronology
 

Leg 1 of the USGS/SOPAC cruise started when the LEE sailed from Pago

Pago at midnight on March 28, 1982, as underway geophysical data were col
lected en route to Tonga from American Samoa. The LEE sailed from Nuku'alofa
 
on the morning of April 2, 1982, and headed for its survey area on the
 
southern Tonga Platform some 150 kms to the south to initiate the USGS's
 
hydrocarbon resource investigation as stated in the ANZUS tripartite treaty.

During the 23 days at sea, over 5700 km (3078 n.mi.) of 12 kHz, 3.5 kHz,

gravity and magnetic profiles were collected. On the southern Tonga plat
form, 2421 km (1307 n.mi.) of 24-fold, CDP, seismic reflection profiles, and
 
54 sonobuoy wide-angle reflection/refraction profiles were obtained. 
In
 
addition, the LEE occupied 13 sampling stations collecting 9 dredge hauls
 
and 4 gravity cores. A brief (12 hour) sampling visit was made to Ata Island
 
during the time surveying was being done nearby; this was done without inter
ruption to the shipboard data collection.
 

Because of engine trouble, the LEE arrived in Suva on April 20, one day

ahead of schedule. 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
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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 trackline 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, 

GUADALCANAL, 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 ----- Dept. Geology, Mines, & Rural Water 

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

David Johnson ------------
Lower Hutt, New Zealand 
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 b' the USGS. The diagram was given to His Excellency as a symbol of
 
friendship and respect by the scientists of Australia, New Zealand, America
 
and CCOP/SOPAC. A physiographic diagram of the sea bottom of the entire
 
USGS/SOPAC program area was presented to the Honorable Father Walter Lini,
 
Prime Minister of the Republic of Vanuatu during a tour of the LEE which was
 
organized for Ministers and officials of the Vanuatu government and hosted by

Mr. Michael Ovington, the Australian High Commissioner to Vanuatu. Following
 
this event the government of Vanuatu held a reception and luncheon for the
 
Captain, Chief Engineer, and principal scientists of the LEE; the event was
 
hosted by the Honorable Father Walter Lini, Prime Minister of Vanuatu. 
Lists
 
of attendees to the formal affair in Vanuatu are included in Appendix A.
 

The LEE sailed from Port Vila April 28, 1982, for the Central Basin of
 
Vanuatu, initiating the ,.tart of Leg 2. During Leg 2, 2520 km (1361 n.mi.)

of 24-fold, CDP multi-channel seismic-reflection profiles were collected. In
 
addition, 622 km (336 n. mi.) 
of high-resolution Uniboom seismic-reflection
 
profiles and nearly 4500 km (2430 n. mi.) 
of 3.5 kHz very high-resolution

seismic reflection, 12kHz bathymetric, magnetic, and gravity profiles were
 
collected. Thirty-three Sonobuoy wide-angle reflection/refraction profiles
 
were also obtained. Seven sampling stations, 4 dredge and 3 gravity core
 



stations, were occupied by the LEE, but unfortunately due to a malfunctioning

tensiometer; sample recovery was limited to 2 small, cobble size, calcarinite
 
rocks recovered in one dredge haul and to two short cores 
(104 and 110 cm

long) obtained out of the three coring attempts. Approximately 3500 m of

wire and 3 chain-bag dredges were 
lost in the sampling attempts and after 24

hours of struggling to obtain samples, efforts were abandoned and the LEE

headed north for the Solomons. Geophysical trackline spacing in the Central
 
Basin of Vanuatu was generally 5 to 10 km (2.7 to 5.4 n. mi.) apart and in
 
some localities spacing was a close as 
1 km (0.5 n. mi.) apart. A draft
 
report including a trackline map and draft press-release is given in Appendix

C. Leg 2 of the USGS/SOPAC cruise ended with the arrival of the LEE in
 
Honiara, Guadalcanal, the Solomon Islands on May 16, 1982.
 

General Results
 

Preliminary onboard data reduction and interpetation resulted in: (a)

the delineation of three small shelf sedimentary basins east of Malekula and

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

The three shelf or shelf-edge sedimentary basins mapped all lie in water

depths of less than 1000 meters and have sediment thicknesses greater than
 
two kilometers. In all basins, structures, particularly faults, capable of

trapping oil *ar 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 forming potential pathways for petroleum migration from

thick sedimentary sections in deep-water marine source beds to shallow-water
 
reservoir beds and traps.
 

A comprehensive evaluation of the resource potential for the Central
 
Basin region of Vanuatu cannot be made at this time. 
 Only after completion

of the processing and interpretation of the multichannel seismic reflection
 
and other geophysical data can an attempt be made to evaluate the resource
 
potential. In addition, onshore source-rock analysis must be made to com
plete a resource assessment. However, preliminary results of the onboard
 
interpretation of the single-channel seismic-reflection data can be used to
 
suggest the most promising sites for hydrocarbon accumulations, and specula
tion of oil and gas potential is based here on these results.
 

The three insular basins identified in the survey are considered
 
promising sites for further potential hydrocarbon investigation. They are

equal in size, geometric dimension, and sediment thickness to some of the
 
smaller hydrocarbon producing basins found elsewhere in the world (e.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
 

Participating scientists on Leg 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,
 

Lower Hutt, New Zealand
 
Jim Colwell ---------------- Bureau of Mineral Resources,
 

Canberra, Australia
 
Frank Coulson -------------- Solomon Islands Geological
 

Survey, Honiara, Guadalcanal
 

Cruise Chronology
 

Because the LEE had to anchor out it was not possible to hold an Open

House for the public at Honiara, although one was planned. However, a formal
 
r~ception was held aboard the ship May 18 for Solomon Island dignitaries and
 
government officials, and a lunch was hosted by the New Zealand High 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 3onobouy 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 agreed 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 "Uniboom" seismic-reflection profiles were collected. The purpose of
 
the survey was to 1) determine if local uplift is taking place in the harbor,

2) test the sensitivity of the Rabaul seismographic network with controlled,
 
artificially generated, seismic waves, and 3) to obtain refraction velocities
 
cf the rocks in the harbor area that can be used to calibrate the network.
 
A draft report on this survey is given in Appendix E.
 

After about 10 hours of surveying in Rabaul harbor, the LEE tied up

-nd thus ended Leg 3 of the USGS-CCOP/SOPAC survey. This ship's complement
 
.s well received in Rabaul, and Patrice de Saint Ours led a geologic field
 

trip to active volcanoes in the area for many of the LEE's scientific partic
ipants. The LEE sailed north enroute to the Aleutian Islands June 14, 1982,
 
ending the initial phase of the USGS-CCOP/SOPAC tripartite hydrocarbon
resources expedition.
 

General Results
 

Preliminary results of the Leg 3 survey in the Central Solomons Trough

indicate that sediments up to 6 km of thickness rest between the volcanic
 
basement exposed on 
the islands on each side of the Slot. Although much
 
of the sediment is likely to be derived from volcanics, limestone and other
 
carbonate rocks also may be present. Buried reefs, although not well
 
defined in this survey, may also occur in the stratigraphic column. The
 
area surveyed can be divided into several different geomorphic features and,

based on the onboard preliminary interpretations of the geophysical data,
 
several sedimentary basins have been defined and named in the region. 
Start
ing from the southeast, offshore northern Guadalcanal, the basin previously

identified in Iron Bottom Sound 
(newly named Iron Bottom Basin) is bounded
 
by Savo Island to the northwest, Guadalcanal to the south and the Florida
 
Island platform to the northeast. Another sedimentary basin lies in
 
Indispensable Strait (newly named the Indispensable Basin) and is separated
 
from Iron Bottom Basin by the Florida Island platform; it is bounded to the
 
northeast by Malaita and the Malaita anticlinorium. The largest basin in
 
the survey area lies in New Georgia Sound where the newly named Russel Basin
 
extends from Savo Island northwest to the small mid-basin horst between
 
Choisel and the New Georgia Group north of Kolombangara Island. Another
 
basin, the Shortland Basin, is located in the western end of New Georgia
 
Sound, extending from the mid-basin horst to the Shortland Islands.
 

In order to fully comprehend the hydrocarbon potential of the seafloor
 
areas 
 f the Solomon Islands, additional multichannel tracklines are needed,
 
parti.:ularly in the Indispensable Strait-San Cristobal area and in the
 
western part of the Shortland Basin. Seafloor sampling needs t3 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
 

:resulte-e&-the cruise, a high degree of confidence can be expressed in the
 
delineation of promising hydrocarbon targets. it is important to note that
 
all USGS cruise objectives, as stated in the tripartite treaty, were accom
plished. In addition, data distribution, post-cruise meetings, and prepara
tions of reports, are presently underway. Initial data distribution has been
 
done for Tonga and should be accomplished by October 1982 for Vanuatu and
 
November 1982 for the Solomon Islands; this meets the dates set forth in the
 
tentative General Program Schedule of the USGS proposal. Major post-cruise
 
meetings for all three USGS-SOPAC LEE cruise legs were held in Honolulu,
 
Hawaii, 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 participants to
 
the LEE post-cruise meetings are included in Appendix F.
 

Above and beyond those objectives stated in the tripartite treaty, the
 
LEE transported relief supplies to Tonga and undertook non-scheduled surveys
 
in 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 65 separate sheets (average dimension of each sheet is 40 in by 60 in)

of reproducable data has been distributed, primarily to the Leg 1 cruise
 
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 printouts - reduced to 6 inch mylar
 
strips
 

Once the multichannel seismic-reflection data is processed, it will also
 
be photographed, put on microfilm and sent out on reduced 9 inch mylar strips.

Eventually microfilms of all data will be distributed.
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ASSESSMENTSRECOMMENDATIONS 'FOR FUTURE ENERGY' AND MINERAL RESOURCES 

IN THE.CCOP/SOPAC REGION
 

Introduction
 

The initial phase of the U.S. Geological Survey (USGS)/SOPAC hydrocarbons
 

resources investigation of the South Pacific was successfully concluded'with
 

the completion of the third leg of the cruise of the R/V S.P. LEE at Rabaul,
 

New Britain, Papua New Guinea (PNG) on June 11, 1982. This investigation,
 

which was part of a program of Marine Geoscientific Research and Mineral
 

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 The 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 SP. LEE, Southwest Pacific
 

Hydrocarbons Resource Investigation, 19821 USGS Administrative Report). Based
 

on shipboard and initial post-cruise laboratory analysis of the data, general
 

During the USGS/SOPAC LEE
recommendations for further work can be proposed. 


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~mentally a logical extension of the work
 

initiated by the LEE and are intended to fill significant data voids as well
 

as to assure a more comprehensive hydrocarbons assessment of frontier SOPAC
 

regions. It must be realized, however, that it is difficult at this time to
 

propose detailed supplementary investigations because the body of the recently
 

collected seismic, geopotential, and geologic data has not been processed and
 

interpreted. Nevertheless, there is sufficient knowledge and understanding to
 

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 USGS/SOPAC LEE cruise L5-82-SP (Fig. 1). However,
 

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

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

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

of the separating Lau Bisin, 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 ridge'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 Tonga-region continuation program 

should budget sufficient time to run one or more E-W multichannel lines from 

the South Fiji Basin across the Colville Ridge, Harve Trough and Pacific floor 

(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 multichannel seismic-reflection grid to the relatively shallow shelf
 

region that lies between 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 framework,
 

the recommendations here are confined to those relaLing 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 different histories,
 

sampling should be helpful in revealing the evolution and resource potential
 

of the arc.
 

The Shortland Basin in the vicinity of the Shortland Islands requires
 

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 aeonhvieial wnrk t PAafl or 

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
 

supported 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 section. 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 carbonate sequence pinchesout against
 

the NortheastRidge, which was the outer arc of the West Melanesian Trough
 

during Oligocene time.
 

Neville Exon and Donald Tiffin of CCOP/SOPAC have made considerable
 

progress in reviewing the petroleum prospects of the New Ireland Basin, in
 

which seismic-reflection surveys have been carried out by CCOP/SOPAC, Gulf
 

Oil, Austradec and the Australian Bureau of Human Resources. Only the Gulf
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oil 	data are of first-class multichannel standard.
 

Land geology and interpretation of offshore seismic-reflection data
 

indicate that a thick Oligocene volcaniclastic sequence is overlain by as much,
 

as 2 km of Miocene platform and reefal carbonate beds, and a similar thickness
 

of younger volcaniclastics and biogenic sediment. Should the offshore Miocene
 

sequence indeed prove to consist largely of carbonates, the New Ireland Basin
 

would have considerable petroleum 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% multichannel 

seismic-relfection surveying, and 60% station work. The seismic surveying 

should concentrate on the eastern and western areas where no mul.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 sequences 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 helpin the overall geological understanding of.this highly complex
 

region,,which tectonically involves at least four crustal plates.
 

V. 	North Fiji Basin.
 

A reconnaissance geophysical'survey :and sampling program-within the North
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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 evolved 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 mil.tLchannel
 

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) 	Single-channel seismic-reflection system (200-500 in3 airgun source or
 

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

4)	Multichannel seismic-reflection system with hydrophone cable length of
 

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

guns at 1800-2000 psi.
 

5) Standard 12 and 3.5 kHz non-cross-talking aL 'istic 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.
 

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

permeability, etc.).
 

Shipboard equipment must also include the following for geoloqic 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.
 

8) 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 by the proposed work
 

described herein. Recommended products should include:
 

1. 	Microfilmed and reduced reproducible copies of all seismic reflection,
 

refraction, magnetic, gravity and bathymetric profiles.
 

2. 	Maps
 

Updated bathymetric base maps
 

General geologic maps
 

Structure and hazards maps
 

Sedimentary isopach maps
 

Maps showing location of possible sedimentary and structural
 

hydrocarbon traps
 

All maps, including those for any other pertinent parameter pertaining to
 

sources, should be at a scale of 1:500,000 or larger.
 

3. 	Cross sections
 

Photographs and line-drawings of pertinent seismic-relfection
 

profiles.
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Idealized ,structural crose-sections extending onshore to include
 

island geology where possible.
 

4. Lab studies of rock samples
 

Tabular summary of porosity, permeability and petrologic, geochemical
 

and organic-matter data.
 

Tabular summary of economic mineral types.
 

Tabular summary of species lists and zonation from paleontologic
 

samples. 

5. Reports
 

Draft papers and.summary reports describing initial results of survey
 

work 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, pen-File Reports); co

authored (jointly authored with cooperating SOPAC and academic
 

scientist.UI scientific papers will be published in scientific
 

journals.
 

To maintain a standardized display of data developed for the USGS/SOPAC
 

LEE program, it is recommended that all shipboard geophysical data collected 

in these-proposed investigations should be microfilmed and copied and that 6 

or 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.and 

copied on reproducible mylar or sepia strips, and dispersed to CCOP/SOPAC, 

their member countries involved in the work, and scientists .responsible for 

preparing all required reports. 

An index of cruise data, reproducible mylar or-sepia copies'of finalized 
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navigation tracks, and a listing of navigation and station-keeping data should
 

also be sent to"all CCOP/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 their offshore territories (see Addendum A). Funding for the first 18
 

months of the program was provided by the U.S. Department of State, and the
 

corresponding field work has been accomplished. 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 followed. -It is desirable, for continuity's sake, to retain a
 

sizable core of.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 Geologau Program Outline
 

for the CCOP/SOPAC Rgion
 

prepared by USQ5 - 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
 

incorporated.
 

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 5-year marine geologic program in the SOPAC regime.
 

YEAR 1
 

Resource-oriented marine and land studies should be undertaken per the
 

USGS proposal, modified to incorporate any concerns of the SOPAC countries and
 

the U.S. Department of State. University scientists should be encouraged to
 

participate as co-principal investigators in the first year studies.
 

This is the ideal time for the USGS to contribute to the SOPAC resource
 

appraisal study, as the Research Vessel S.P. LEE and USGS marine geophysical
 

equipment are available for work in the winter of 1982. Funding (approx.
 

$800,000), scientists, and equipment may not be available for work In tha
 

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 countries will be
 

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

studies of this kind.
 

YEAR 2 

The USGS investigators with cooperating SOPAC scientists would work full
 

time to complete a summary resource report for the areas surveyed. The report
 

would include a regional geology section, a petroleum resource appraisal and a
 

summary of geological hazards -- to oil exploration and development. The
 

universities would be involved in the major scientific field effort.
 

University studies that could directly assist in refining this resource
 

investigation should be given top priority. Proposals, such as those put
 

forth by the Hawaiian Institution of Geophysics should be considersd, 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 I 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 million with the majority of funding going to the
 

universities.
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YEAR 3 

Year 3 resources-oriented work should follow those proposed here for Year
 

2 work. Universities again should play a major role in data collection with
 

cooperation from the USGS scientists. The scientific coordinating committee
 

established in Year 1 should review and recommend the studies to be done based
 

on evaluation of the previous year's work. Again, approximately $1 million
 

should be budgeted for this year's work with about 2/3 going to the
 

universities and 1/3 to the USGS for advanced seismic data processing and
 

hydrocarbon geochemical analysis.
 

YEAR 4 

This is probably a good time for the USGS to again make resource
 

appraisal surveys in secondary areas identified from the results of previous
 

work and recommended by the scientific coordinating committee. University and
 

SOPAC scientists would again participate with the USGS in doing very detailed,
 

site-specific resource appraisal field studies aboard a USGS research
 

vessel. Approximately $2 million would be needed for this year's work as it
 

may require the presence of both a USGS and university vessel in the SOPAC
 

region. 
Various types of dual ship geophysical work (i.e. long distance-deep
 

crustal penetration, seismic refraction shooting) may be desirable at this
 

time.
 

YEAR 5
 

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

amount of funding necessary to complete the 5-year program should be
 

recommended by the scientific coordinating committee as the results of the
 

previous years' work are analyzed.
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Appendum B
 

Training
 

A concerted effort 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

uruise phase and will be tailored to the educational level of the
 

participants.
 

(1) Pre-Cruise Phase
 

Participating trainees should receive a 5- to 10-day pre

investigation course on elementary marine geophysical theory and
 

geological sampling techniques. The course should be designed to cover
 

the scope of experiments and shipboard data collection methods. 
It
 

should emphasize modern methodologies used in offshore resource
 

assessment and geological hazards appraisal.
 

(2) Cruise Phase
 

SOPAC scientific participants will gain onboard experience in marine
 

geophysical and geological data collection. They will participate in the
 

operation of the onboard geophysical instruments and positioning
 

equipment. and in 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. LiRs of attendees to formal receptions
 

B. Lea 1 draft report and press-release
 

C. Leg 2 draft report and press-release
 

Do 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. 

34'
 



Appendix A
 

List of Attendees to Formal Receptions
 



List of Attendaee to
 

Official Function

in
 

Tonqa
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List of Attendees that visited with
 
The King of Tonga - Tanfa'ahau Tupon IV
 

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

Robert Rowland, USGS He Gary-Greene, USGS
 
Mark Sandstrom, Australia Rick Herzer, New Zealand
 
Tun Muang, CCOP/SOPAC Tracy Vallier, USGS
 
David Scholl, USGS 
 Neville Exon, Australia
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List of Attendees to
 

Official Functions
 

in 

Suva, Fiji
 

39
 



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 Powles, New Zealand High Commissioner
 
Mr. Ken Brazel, Acting Australian High Commissioner
 
Mr. Russell J. Surber, Charge d'Affaires, a.i. American Embassy

Mr. Satya Nandan, Permanent Secretary for 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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List of Attendees to
 

Official Functions
 

in 

Vanuatu
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Official Guest List: CCOP/SOPAC Reception 
ReV 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 Minister
 
The Hon. Pastor F. K. Timakata, Deputy Prime Minister and Minister of Home
 
Affairs
 

The Hone Kalpokor Kalsakau, Minister of Finance
 
The Hon. Donald Kalpokas, Minister of Education
 
The Hon. Pastor Wo 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. Boulekone, 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. C. Pakoa, First Secretary, Ministry of Communications and Public Works 
Captain Mo Ligo, Commanding Officer, MALA 
Mr. W. J. Horman, Police Commissioner, Vila Police Headquarters 
Mr. I. Cook, VMF Commander, VMF 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
 
Tuesday 27 April 1982
 

DEPARTMENT OF GEOLOGY, MINES A~w xURAL 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. Maurice Theriault
 
Mr. Xavier Revier
 

OR.S.T.OM.
 

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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List of Attendees Meeting-with the President
 
' 
of Vanuatu - Ati:George Sokomanu 

Alexander Macfarlane - Vanuatu 
David Falvey - CCOP/SOPAC Co-Chief Scientist 
H. Gary Greene - U.S. Co-Chief Scientist
 
Robert Rowland - U.S.G.S. Pacific-Arctic Marine Geology
 

Branch Chief
 
Rudy Katz - New Zealand
 
David Johnson - Australia
 
Capt. Vern Pilgrim - Captain, S.P. LEE
 
Chief Aaron Dunwall - Chief Engineer, S.P. LEE
 
David Scholl - Co-Chief Scientist, Tonga Leg
 
Michael Ovington - Australian High Commissioner
 
Jacques Daniel - ORSTOM
 

, 
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List of Attendees to
 

Official Functions
 

in 

The Solomon Islands
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Reception aboard R/V S.P° LEE
 
Guest List
 

Honiara, Guadalcanal, Solomon Islands
 
Tuesday, May 18, 1982
 

The Hon. K. Teke, Deputy Prime Minister
 
The Hon. F. Daly, Chief Justice
 
Mr. D. Kausimae, Chairman S.I. Ports Authority
 
The Hon. B. Ulufa'alu, Minister for Finance
 
The Rt. Hon. Sir Peter Kenilorea, Leader of Opposition
 
Mr. Matthew Kubebatu, Deputy Commissioner, R.S.I.P. 
Mr. B. Lundy, General Manager SOLTEL 
Mr. S. MacFarlane, Chairman, CCOP 
Mr. F. Coulson, Ministry of Lands
 
CPOSR Slade, Hydrographic Unit, Marine Division
 
Mr. S. Danitofea, Chief Geologist, Ministry of Lands, Energy & Natural
 

Resources
 
H.E. Miss M. Chamberlain, N.Z.H.C.
 
H.E. Mr. T. Sofield, A.H.C.
 
Mr. F.J. Saemala, Atg. Permanent Sec., Ministry of Foreign Affairs
 
The Hon. M. Evo, Atg. Minister for Foreign Affairs & International Trade
 
Mr. M. Sibisopere, Permanent Sec., Min. Transport, Communications & G.U.
 
Mr. L. Maenu'u, Permanent Sec., Ministry Lands, Energy & Natural Resources
 
Hon. P. Salaka, Ministry Land Energy & Natural Resources
 
Mr. S. Surimalefo, Senior Immigration Officer
 
Mr. G. Hiele, Controller of Customs & Excise
 
Mr. Vitali Tegnisi, Senior Marine Officer (Hydrography)
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Appendix B
 

Leg 1 - Tonga Draft Press-Release,
 

Scientific Abstract and Initial Cruise Report
 



SUGGESTED PRESS RELEASE - DRAFT 

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

PETROLEUM POTENTIAL 

The offshore regions of the Tonga Islands were studied during a recent cruise
 

of the U.S. Geological Survey research vessel S.P. LEE which carries a full
 

complement of geophysical equipment, including a deep-penetration multi

channel seismic reflection system. Scientists 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
 

tripartite treaty among Australia, Nei 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. 
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A large amount of work is required before a viable resource report can be
 

written. Evaluations of some data will be completed by October, 1983, but
 

studies will continue in order to choose the most promising areas for addi

tional studies. Preliminary interpretations of shipboard and sonobuoy data
 

suggest that: 
 1) the sediment cover that overlies volcanic basement on the
 

southern Tonga Platform is probably no greater than 3 km thick; 2) 
a thicker
 

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

have a thick layer of volcaniclastii 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 Melanesian borderland also were presented.
 



ABSTRACT FORMAT
 

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

iuthors nane, professional affiliation, malan. ' T "'O0P/QPA T_N. OffqhnrP Minp-rl Proc

ddress. (Iftherearemultipleauthors, pecting, Suva, Fiji; Vallier, T.V., U.S. Geological 
idicate speaker with an 	asterisk.) ,ruey p Menro Dark, ra-: atnA Sint-ifin Part'y Cruigp ] 

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

athors telephone nuniber (415) 856-7089 

esi time to call 	 8:00 AM - 5:00 PM Monday-Friday 

,aperTitle: preliminary Rpruiltci nf GCnphynirnal anA rlological Studies to Assess the 

Resource Potential and Geologic Evolution of the Central Tonga Ridge
 
anA'Rilmmit" Plat-fnrm (71-740 lat-itna ) 

Llimlltted for _ Poster Session X .Oral Presentation 

think most apprv,,riate for session: Hydrocarbons 

(use titkr.fro!n list on first iage) 

Lbstract: (7),penritten, double spaced, 250 tords or les) 

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

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

)ngatapu. The cruise plan calls for the collection of approximately 2000 km of
 

iltichannel (24) seismic reflection data and several dredge stations to sample
 

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

immit platform of the ridge inwater depths less than about 1500 m. One or more seismic
 

nes will be extended eastward to and slightly seaward of, the -Tonga Trench, and
 

?stward of the ridge's present volcanic axis toward the Lau Basin in order to resol-e
 

ieregional rock and structural framework of the ridge. A number of multicharnel lines
 

ill cross the forearc basin that lies between the summit platform and the trench.
 

nobuoy refraction and wide-angle reflection data will be gathered routinely as well as
 

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

huthor's Address 	 tJ.S. Onlngienl Survey, MS 99 

345 Middlefield Road 
M nln Park, rA 

bChilds, J., and Stevenson, A.J., USGS, Menlo Park, Ca.;
 
rExon, N-., uiureau of mineral Resourves, Canberra, .0.., 

Australia; Herzar, R.H., New Zealand Geol. Survey, Lower 
Hutt, New Zealand; Sandstrom, ui.W., Aus raltan Nat. UnfiV., 

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



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

computer-generated dead-reckoning positions based on ship's heading and speed, and
 

doppler-sonar inputs.
 

The results of the shipboard examination of dredged samples, seismic monitor 

records, and possibly several hundred km of brute-stacked processed 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 adjacent forearc 

basin will be discussed. Comments on the geologic and tectonic history of the Tonga
 

Ridge implied by the incompletely analyzed field data will be offered for discussion and 

consideration.
 



,X--,.LVL %r rjr zt%-iOU ' -r"wu VwTHE TRANSACT IONS, L 
CU;VPACIFIC DEERY AND MINERAL RESOURRCE CONPFERENCEo 
DLt,Xlt HAWAII t 1982. 

INITIAL CRUISE REPORT, SOPAC LEG 1 (CRUISE LS-a2). 

SOUTHERN TONGAL PLATFORM 

by 

David'W. Scholl 

and
 

Tracy L. valuer 

United States.Geolugical Survey. Menlo Park 

California 94025 

and 

Tun U.Maung
 

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

Private Mail sag, GPO, Suva, Fili
 

shipboard Scientific Party*
 

General Narrativa
 

In 1979 and 1980 single-channel geophysical studies over the southern
 

region of the Tonga platform most coupletely identified a section of
 

sedimentary rocks that couild contain petroleum deposits 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 continued in
 

April, 1982, %hen the research vessel S.P. LEE, U.S. Geological Survey,
 

* Neville F. Exon, Bureau of Mineral Resources, Canberra,
 
Australia; Richard Herzer, New Zealand Geological Survey, Lower
 
Hutt; Mark W. Sandstrom, Australia National University,

Canberra; Andrew J. Stevenson, and Dennis M. Mann, USGS, Menlo
 
Park, California; and Jon Childs, USGS, Reston, Virginia.
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examined the southern Tonga platform with multichannel (24) seismic reflection
 

technology. The continuation of the program was funded by a tripartite 

agreement between the governments of Australia, New Zealand, and the -United 

States.
 

Leg 1 (cruise no. L5-82) of the LEE's three SOPAC cruises 
 (1 - Tonga, 2 -

Vanuatu, and 3 = Solomon Islands) departed from Pago Pago, America Samoa, on 

March 28. The vessel proceeded to Nuku'alofa, Tonga, and after a brief stop
 

(March 31-April 2), conducted an 18-day geophysical and geological study over
 

the southern Tonga platform (21-23.5 deg S). Geomorphically the platform is 

the summit plateau or crestal area of the Tonga Ridge, a massive, NE-SW

trending and mostly submerged mountain range that lies between the Tonga 

Trench to the east and Lau Basin to the west (Fig. 1). Water depth over the
 

surface of the platform typically range from about 200 to 1000m; the regional 

bathymetric slope is westward from the Pacific toward the Lau Basin side of
 

the platform. Cruise L5-82 terminated at Port Vila, Vanuatu, on April 26,
 

after a short visit to Suva, Fiji, for reprovisioning (April 20-23).
 

Information Gathered
 

Geological and geophysical data were gathered during approximately 23 at

sea days. 5.ngle channel seismic reflection records (using airgun acoustic
 

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

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

controlled by satellite fixes augmented by dead-reckoning positions computed 

orboard by entering speed and heading data assisted by sonardoppler and,
 

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

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

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

array) were gathered along 2421 km (1307 n.miies) of trackline located solely
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over the southern Tonaa nlatf6rm and immediately flanking areas. Refraction 

velocity profiles using military and commercial sonobuoys were recorded at 53
 

stations, nearly all of which were located along the Tonga platform. Forty

eight of these sonobuoys provided good to excellent data.
 

Bottom sampling was attempted at 13 stations, 9 of these were dredge 

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

one (the last) at a depth of about 8000 m along the inner wll of the Tonga
 

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

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

few 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 oz coherently reflecting deposits underlying the platform, had been
 

outlined most completely by the single-channel reflection work of the R/V
 

MACHIAS (CCOP/SOPAC) in 1979 and 1980 (Maung et. al., 1981). The existence
 

and significance of the section had previously been noted by Katz (19741 1976) 

and Dupont (1978; in press). Monitor records and initial-stage processed 

multichannel reflection profiles (Fig. 2) imply that the platform section is 
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composed of at least two sequences or packets of eastward thinning sedimentary
 

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

(acoustically) prominently layered and evidently wedges out eastward over
 

structurally ascending beds of the lower unit# which is exposed ovef. the
 

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

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

unconformity M?) 
 appears to separate the two sequences; other unconformities
 

are indicated by structural divergencies deeper within the lower sequence.
 

The platform section is only broadly deformed and probably not thicker
 

than about 3 km. It is characterized by relatively elevated acoustic
 

velocities that are as high as 2-2.5 km/sec near the sea floor and average
 

about 3.5-4.0 km/sec near the base of the section (Fig. 2). Preliminary
 

laboratory studies indicate that the velocities of upper Cenozoic rocks
 

dredged from the platform's upper section range from 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 405

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 limestone unconformably overlain by a mostly
 
Miocene volcaniclastic sequence and younger reefal 
masses
 
(Kroenke and Tongilava 1975).
 
2) The expression "acoustic basement" or "basement" refers to the
 
arc massif or bedrock framework of the Tonga Ridge. Although the
 
bulk of this framework was formed prior to late Eocene time
 
(probably by 40 ma), it is still forming along the active Tofua
 
magmatic front. Thus acoustic identification of basement rock
 
does not carry an age connotation.
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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 thc% 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., 1981). Near the base of the landward slope 

of the adiacent.Tonca Trench, fragments of serpentinite, volcanic Dreccia, and 

volcanic sandstone and siltstone were recovered (Fig. 1,•dredge station 9).
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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 limestone. Initial paleontologic age calls
 

indicated that much of the platform's upper sequence is of late Miocene
 

through early Pleistocene age. The relatively high velocity structure of the
 

stratified platform section implies that consolidated and relatively dense
 

sedimentary rocks comprises much of its mass.
 

The platform section is gravimetrically distinct, appearing as a relative
 

low between ridges of prominent gravity highs that are associated with the
 

volcanic line of the Tofua front to the west, and the basement high that
 

underlies the Pacific edge of the platform to the east (Fig. 3). In general,
 

magnetic anomalies over the platform section are more weakly expressed than
 

those associated with the Tofua front and the basement highs of the platform's
 

Pacific edge. The implications of the distribution of magnetic and gravity
 

anomalies is that a magmatic arc may have formed along the present eastern
 

(Pacific) edge of the summit platform in early or mid Tertiary time.
 

Petroleum Geology
 

A meaningful evaluation of the petroleum potential of the sedimentary
 

section of the southern Tonga platform must await the results of laboratory
 

study of rocks dredged from the ridge, and the examination of fully processed
 

multifold reflection profiles. A number of geologic problems must be solved
 

or significantly clarified if the ridge's geologic history, a key to assessing
 

its resource potential, is to be deduced. These problems, which can be
 

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

General Geology
 

1) What is the lithology and age of the acoustic basement rock of
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the southern Tonga platform -- is the igneous arc basement rock exposed on Eua 

Island equivalent to the acoustic basement of the southern platform? 

2) Where was the mid- and late Tertiary source terrane for the 

volcaniclastic sandstone and breccia that evideftly make up much of the
 

platform section -- Lau 
Ridge, or the present Tonga platform or forearc areas? 

3) What are the ages of the youngest and oldest beds of the
 

platform's volcaniclastic section?
 

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

volcaniclastic section -- do they support a mid-Tertiary episode of arc
 

volcanism, or were they eroded from an Eocene or older volcanic landmass?
 

5) Does the volcaniclastic section unconformably overlie older
 

platform beds of massive foraminiferal limestone and volcanic conglomerate of
 

Eocene age (which is the circumstance on Eua Island)?
 

6) Do thehigher 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 depositional environment of the limestone beds that 

are interbedded with the volcaniclastic units -- do the carbonate deposits 

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

8) 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 depositional sequences of the
 

upper and lower platform sequences eustatically or tectonically imply?
 

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

into the lower platform sequence along the Pacific side of the platform? 
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General Tectonic
 

1) What is the origin of the regional westward tilt and 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 aide of the Lau Ridge?
 

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

and when did the Tofua volcanic arc first form? 

4) 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 by the igneous 

events (eog., spreading in Lau Basin, emplacement of the Tofua magmatic 

bodies) associated with rifting to have generated petroleum accumulations in 

the section remaining along the Tonga Ridge? 
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3) Is the Oligocene section missing, or mostly so, on Zua
 

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-R2. Reflection seismology is certainly needed over
 

the far southern region of the Tonga platform (south of 23.5 to about 27 deg
 

S), which remains virtually unstudied. Interestingly, to judge from the width
 

of the Lau Basin and Harve Trough, the rifting event that affected the far
 

southern platform may have been less severe (rapid) and possibly occurred
 

later than to the north, these circumstances can be viewed as increasing the
 

petroleum potential of the ridge's far southern platform section.
 

In the 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 reflection
 

records, the trial sampling program carried out during the LEE's 1982 crulse
 

prove so valuable that a subsequent dredging program should be designed to
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more adequately sample the platform's entire 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 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 (in meters, basedon velocity-corrected
 

soundings). of the southern 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 fixesy dead-reckoning positions
 

were 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 Lau Basin side of the platform is associated with the Tofua
 

volcanic arc of late Cenozoic agel 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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Appendix C
 

Leg 2 - Vanuatu Draft Press Release,
 

Scientific Abstract and Preliminary Cruise Report
 



Suggested Press Release 
 Draft
 

Preliminary Results of a Recently Completed Marine Geophysical
 

Cruise in the Waters of Vanuatu Show Possible Exploration 

Sites for Offshore Petroleum Resources
 

A recent 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.
 

LEE, is funded by an Australian, New Zealand, and United States tripari:ite 

treaty designed to aid southwest Pacific island nations in evaluating their
 

resource potential, especially the potential for hydrocarbons.
 

Although most basins had been identified previously, no detailed
 

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

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

for a comprehensive resources assessment program  in particular, a system for
 

collecting deep-penetration, 24-channel seimsic-reflection data. Nearly 2500
 

km of multichannel data were collected along tracklines spaced about 5 to 10
 

km apart. Also gravity, magnetic, single-channel seismic reflection and
 

sonobuoy data were 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 for Mineral Resources in 

South Pacific Offshore Areas  a United Nations sponsored organization. 



Preliminary onboard data-reduction and interpretation resulted in: (a)
 

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

Malekula and Espiritu Santo; (b)estimates of minimum thickness of sedimen

tary rocks in the deep inter-arc Central Basin; and (c)the discovery of the
 

northward extension of a trench-like feature.
 

The four shelf or shelf-edge sedimentary basins mapped in this investi

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 Espiritu Santo to the trench. A third
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lineament includes the active rifts on Ambae (Aoba). From Abae it may extend 

eastwrd across the southern third of Maewo and westward between Espiritu 

Santo and Malekula. 

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

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

data collected in the survey of Vanuatu will continue for the next 18 months, 

at which time the most promising areas identified as potential resource
 

targets will be chosen for further study. Both island and sea floor geologic 

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

A recent 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. 

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

South Pacific Offshore Areas - a United Nations sponsored organization. 
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Preliminary onboard 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 related to the complex tectonic history of the arc that 

involves perpendicular or normal subduction, oblique subduction and arc
 

reversal initiated in middle to late Miocene times.
 

Shelf Basins
 

Four shelf or shelf-edge sedimentary basins are located on the eastern
 

side of the islands of Malekula and Espiritu Santo (Fig. 2). The most
 

southerly basin is located directly offshore from northeastern Malekula Island
 

beneath a relatively flat sea floor in water depths of 200 to 1200 m, and is
 

nearly 55 km long and 20 km wide. 
The basin trends southeast, parallel to the 

island's coastline, and may also extend onshore to include middle Miocene 

rocks exposed near the coast. The basin is bounded on the east by a faulted 

ridge made up at least in part of older (Tertiary?) sedimentary rock. The
 

basin fill appears to consist of sediment derived and transported from the
 

area presently occupied by Malekula; these sediments are ponded in the 

structural trough shoreward of the faulted ridge (Fig. 3). 
 Tw 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
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identified on the single channel reflection profiles.' However at least 2.8 km
 

of sediment or.sedimentary rock can be seen filling this basin.
 

The second sedimentary basin lies immediately offshore from central and 

southern Espiritu Santo in water depths generally less than 1000 m (Fig. 2). 

The basin trends almost due south, is 110 km long and over 20 km wide. Like 

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

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

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

transported eastward from the area now occupied by Espiritu Santo. Over 2 km 

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

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

to intermittently layered and unconformably overlies the lower poorly,layered 

to acoustically transparent unit. On the eastern side of the faulted ridge a 

considerable thickness (up to 0.5 km) of sediment or sedimentary rocks dip 

eastward and extend beneath the northern Central Basin. The sedimentary fill 

of the basin is either juxtaposed against the faulted ridge to form a buttress 

unconformity or is folded into the ridge. 

The third basin lies offshore to the north-east of Espiritu Santo and
 

appears to be the northward extension of the Cape Queiros Peninsula (Fig.
 

2). This basin trends southeast, is 90 km long and less than 25 km wide, and
 

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

separated from the basin of Big 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 Queiras Peninsula. Over 2.5km of sediments are 

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

transparent units (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
 

ayitem. The basin has a general northerly trend, is 120 km long, 2) km wide,
 

and lies beneath water depths of less than 1000 m (Fig. 2). It appears to be
 

a general northward (seaward) extension of the basin mapped in Jordan River-


Big Bay region of central Espiritu Santo. The sediment fill is more than 2.5
 

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

many different stratigraphic units along numerous faults (Fig. 5). As many as
 

four acoustic stratigraphic units have been identified and all are separated
 

by angular unconformities. The lowest unit appears to consist of older
 

(Tertiary?) sedimentary rocks that in most places are overlain by an
 

inconsistently to irregularly layered unit. The latter unit, in turn, is
 

overlain by a well layered unit. Locally, however, apparent inversion of the
 

upper two units occurs. The fourth unit does not appear everywhere and is
 

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

Bay basin exist in the offshore region between Malekula and Espiritu Santo.
 

Deeper Inter-arc Basins
 

Adjoining these shelf and marginal basins to the east is the deep water,
 

intra-arc Central Basin of Vanuatu (Fig. 2). It is a physiographic and
 

structural sedimentary basin separated into a northern and southern portion by
 

the now dormant volcano of Aziae (Aoba).' Katz (this vol.) has separated these
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two basins on their differing structure and evolution and has named them north
 

and south Aoba basins. Although sediment and sedimentary rock thickness in
 

both basins is about the same (4.5 km thick in the north Aoba Basin and 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.) ik 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
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debris eroded from the exposed arc. Acoustic stratigraphy is considerably
 

more complex in tk iouthern 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 I 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 
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Lava along the-southern flanks of-Gaual, where sea floor extrusions appear to
 

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

The other trend dominant in the region is oriented generally southwest
 

and is primarily exemplified 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 continuous across
 

the western slope of the western belt and intersects the Ambrym fracture zone
 

at the trench.
 

Resources Potential
 

A comprehensive evaluation of the resource potential for the Central
 

Basin region of Vanuatu cannot be made at this time. 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 potential
 

is based here on these results.
 

The four insular basins identified in the survey are considered promising
 

sites for further potential hydrocarbon investigation. They are structurally
 

similar to the small hydrocarbon producing basins found along the western
 

coast of the contiguous United States. Traps resulting from faulting and
 

folding may 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-marine 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, recently 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.
 



ABSTRACT FORMAT
 

Author's name, professional affiliation, *Vedder, J. G., U.S. Geological Survey, Menlo Park,address. (if there are multiple authors, Calif.; Tiffin, D. L., CCOP/SOPAC, U.N. Offshoreindicate speaker with an asterisk.) Mineral Prospecting, Suva, Fiji; Coulson, F.I.E. ,
Geological Survey of the Solomon Islands, Honiara,
Solomon Islands, and the scientific partyl
 

Author's telephnnc number (415) 856-7025 

Best time to call: 8:00 AM - 5:00 PM Monday-Friday 

Paper Title: Preliminary Results of Leg 3 of the Research Vessel S. P. Lee Cruise--Basin Development and Resource Potential of the Central Solomons Trough
 

Submitted for Poster Ses.ion X Oral Presentation 

I think most appropriate for session: Hydrocarbons 
(use tide from list onfirst page) 

Abstract: (Tpewnrt,,en, double spaced, 250 wvrds or leas) 
A CCOP/SOPAC cruise, funded by Australia, New Zealand, and the United States,
 

;urveyed parts of the Solomon Islands region in May and June 1982 to assess the
 

,otential for petroleum accumulations and to identify geologic hazards. 
Work was
 

oncentrated in the central Solomons trough (the Slot) between Guadalcanal, Santa
 

sabel, New Georgia, and Choiseul, where continuous multichannel, single-channel,
 

nd high-resolution seismic records were acquired together with magnetic and gravity
 

rofiles. 
 The Slot is underlain by a composite depositional basin that contains as
 
uch as 4.5 km of Cenozoic sedimentary deposits. 
Despite its complex island-arc 

etting, submarine volcanoes, and 800- to 1,800-m-water depths, the basin includes 

tructural, stratigraphic, and, possibly, thermal elements that favor generation and 

atrapment of hydrocarbons.
 

uthor's Address U.S. Geological Survey, 345Middlefield Road, MS 99, 

iMenlo Park, CA 94025
 
-R vyer. 7- A-- Rnin-g T_ R_-, TT.( Monln PrV, -fli1f-f: r ' lw11Bureau of Mineral Resources, Canberra, A.C.T., Australia; Cooper, A. K.;..........
 "USGS- Mpnio Park. ralif. Krnenkp. ._ 1Hawaj Tnrt nf 

Geophysics, Honolulu, Hawaii; Marlow, M., 
USGS, Menlo Park,

-Calif. and Wood. R. A.. 
New Zealand Geological Survey,

Lower Hutt, New Zealand 



Appendix D
 

Cruise Narrative
 
CCOP/SOPAC Leg 3
 
Solomon Islands
 

Jack Vedder, Don Tiffin, and Loren Kroenke
 

Introduction
 

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

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

The multichannel seismic reflection system used on the S.P. LEE consist
ed of a tuned array of 5 Bolt airguns with a combined capacity of 21.7 liters
 
(1,326 cu.in.), a 2,400m, 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 1200J 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 with 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 Malaita and
 
includes the deeply buried, tightly folded southwestern flank of the Malaita
 
anticlinorium. The northwestern end of the basin abuts Santa Isabel; 
the
 
southeastern end is not as well defined and possibly terminates south of
 
Small Malaita (north of San Cristobal, west of Uki Island).
 

North of Indispensable Basin, six lines (33-37) extended northward
 
across the Malaita anticlinorium and onto the south flank of the Roncador
 
homocline (the outer slope of the North Solomon Trench). South of
 
Indispensable Basin, four lines (2, 9, 32 and 37) crossed the Florida Islands
 
platform: 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 basin extends from Savo Island northwest to the small idbasin
 
horst between Choiseul and the New Georgia Group north of Kolombangara

Island. Structural deformation including faults and low-amplitude folds is
 
evident on lines in the northeastern part of Russell Basin. Some of these
 
structures disrupt the seafloor. Nine lines 
(44-52) traversed the north
western end of New Georgia Sound, in the Shortland Basin (new name), which
 
extends from the mid-basin horst to the Shortland Islands.
 

Summary of Sonobuoy Refraction Data
 

Seismic refraction arrivals, routinely recorded to a range of 37-45 km,

provided 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 has 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 1809m in the
 
central part of New Georgia Sound northwest of Russell Islands and recovered
 
192cm of laminated mud. Station 2 (dredge) on the southwestern edge of the
 
Russell Basin, west of Mborukua Island between the Russells and the New
 
Georgia Group in 1109m of water recovered recemented reef detritus together
 
with minor amounts of consolidated tuffaceous sediment. Station 3 (dredge)
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southwest of the Russell Islands, at the base of a 300cm fault scarp fronting
 
a tilted block of stratified sediment in water depths between 1250 and 984m;
 
recovered ashy siltstone. Station 4a (dredge) in water depths between 750
 
and 400m at the southern edge of the Russell Islands platform on a prominent
 
submarine scarp recovered reef limestone detritus. Station 5 (dredge) north
east of the Russell Islands in water depths between 1100 and 900m along the
 
stratified base of the Island platform recovered a trace of volcaniclastic
 
(?) mud on the dredge frame. Station 6 (dredge) on the north insular slope
 
of the Russell Islands in 600 to 300m of water recovered recrystallized,
 
Mn-coated reef limestone. Station 7 (dredge) on the southwest insular slope
 
of Santa Isabel Island in 900 to 300m of water recovered coralline debris.
 
Station 8 (gravity core) on the lower insular slope south of San Jorge Island
 
in 1279m of water recovered 262cm of bioturbated, foram-rich mud. Station 9
 
(dredge) on a low submarine ridge north of New Georgia recovered Mn-coated,
 
foram-rich, fine-grained silty volcaniclastic sandstone. Station 10 (dredge)
 
in water depths between 825 and 685m along the base of a submarine ridge,
 
which apparently overthrusts the crest of the frontal arc horst west of
 
Vella Lavella recovered foram-rich, volcaniclastic sandstone together with
 
sandy calcilutite and lapilli tuff. Station 11 (dredge) in water depths
 
between 700 and 600m along the stratigraphically higher upper slope of the
 
same ridge dredged at station 10 recovered Mn-coated fine-grained calcarenite
 
together with foram-rich, sandy, volcaniclastic mudstone.
 

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

Rabaul Harbor Survey
 

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

Recommendations
 

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

The Rabaul harbor survey is incomplete. A detailed operation is needed
 
to furnish accurate positioning and bathymetry. Assistance by the government
 
of Papua-New Guinea would be required to support shore-based navigation,
 
vertical (tidal) control, and small boat operations.
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PAPUA-PENW GUINEA SURVEY IN RABAUL HARBOUR 

"""~~ ~No.,of PE/PN, A 

by
 

D. L. Tiffin(CCOP/SOPAC) and J., G. Vedder (U.S. Geological.Survey)
 

INTRODUCTION
 

This work' was undertaken as part of the CCOP/SOPAC Work Programme
 

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

coastal management).
 

The city of Rabaul, Papua New Guinea, is situated 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 caldera, 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 Rabaul Volcanological Observatory (RVO) overlooks the 

harbour of Rabaul and monitors seismicity and related volcanological events 

around Rabaul and elsewhere to determine if volcanic activity is reaching the 



point where action is needed to protect the lives and property of the
 

A-l
 
citiz7ns.
 

Over the past few 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 I 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 local
 

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
 

Island. However, the S.P. LEE was not properly equipped to perform this type
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is ,too large a vessel (1300 tons) to maneuver in theof detailed work and 

The survey was therefore
tight quarters-proposed or to go into shallow water. 

ascaled down to a collection of reconnaissance bathymetric data along with 

thorough testing of the Rabaul seismic network using the airgun seismic
 

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

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

area~s.
 

The three basic objectives were therefore (1) to obtain bathymetric and
 

geological data to assist in determining the marine geological structure, and
 

to determine, if possible, where uplift is taking place under the bay; (2)to
 

the response of the Rabaul seismic network to artificially derived
test 


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
 

The geological research vessel S.P. LEE is an American flag survey ship 

208 ft in overall- length 'and 1300 registered tons with a crew of 22 and a 



scientific comnlement of 18. The main capability of the ship is in multi

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

channel, 2.4-km-long seismic hydrophone streamer and a tunable air gum array 

composed of five large air guns totalling 1300 in 3 capacity. The ship is 

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

and bottom photography.
 

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

resolution subbottom profiler, and a powerful Unibooin 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 data. 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 Rabaul 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 subbottom information. The sonobuoy recording system was 

used and one air gun 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 procedures 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 this survey had taken place between RVO and
 

S. P. LEE had begun its South Pacific survey program.
CCOP/SOPAC after the 


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

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


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

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


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 also completed by radio, and a rendezvous with a PNG
 

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


equipment from RVO to the S. P. LEE.
 

At the appointed hour on June 11, four scientific personnel, three from
 



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

which the survey equipment (one air gun and
LEE off Cape Gazelle, after 

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

At the end of the survey, a "bar check" was made on the depth usingstarted. 


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

PRELIMINARY RESULTS
 

fixes by simultaneous
The tracklines covered, and five-minute position 


in figures 1 and 2. The location of the sonobuoy
radar readings, are shown 

Table 1 is a listing of the
refraction profile is indicated on Figure 2. 

five-minute positions as taken from the chart (82192).
 

With respect to survey objective 1, good quality bathymetric and high

was obtained over the whole survey. The high.
resolution seismic data 


and the photographs
resolution data was photographed by polaroid land camera 


show large areas of thick sedimentswith eO.The seismic resultswere left 

underlying parts- of the area, particularly mder Great Harbour and southern 

under Karavia Bay extend unto the southern shore-
Karavia Bay. The sediments 

line where they are-overlain by possible pyroclase or ash deposits 
which have 



little or no stratification. Several factors mitigate againsty determining an
 

uplift area from the echo 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, arrangements 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 surveys is available. RVO have opted to do this follow-up 

work* 



The response of the seismometers employed in the Rabaul seismic network 

was shown to be adequate for "most of the locations. Even the weak signals 

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

higher frequency output than naturally generated seismic waves and therefore 

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

seismometer stations did
those seismometers sited on bedrock. However, two 


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
 

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

:and approximately 10 m below the water surface. 

It is perhaps worth noting that the seismic network response increased 

Harbour. This was apparently not onlymarkedly when the ship was in Matupi 



2ue to the proximity, to the seismometer sites in this area, but possibly also 

lue to coupling seismic pulse to the underlying seafloor andincreased of the 

to the greater reverberation usually generated in shallow water. 

The final 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
 

a more detailed survey will be necessary with carefully
area of uplift, 


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
 

of CCOP/SOPAC by Papua New
nature are desirable, they should be requested 


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

no response to low level seismic impulses should :be changed, if possible, to 

sites done to, or -preferably, upon bedrock, 

It should be possible to improve epicentral location of events within the 

Rabaul seismic networkby incoorating refraction velocities for" the marine 

refraction layers into the computer program used to calculate these
 

epicenters.
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Rabaul Survey - 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 Geolocji-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. LEE
 

Rabaul Volcanological Observatory:
 

Chris McKee manned the Observatory monitors and SSB radio 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, reproduction, 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 signators to the treaty for
 
reporting on the initial scientific results of the cruise. Methods and
 
procedures for reporting on the preliminary results of the cruise at the
 
Circum-Pacific Conference were also discussed and agreed upon; see attached
 
copies of the abstracts submitted and program of conferences.
 

This post-cruise meeting was completed with a lengthy discussion of
 
future work. Scientific studies that would be a natural extension of the
 
USGS/SOPAC LEE Cruise were written up and will be submitted to the U.S.
 
State Department in the near future. Donald Tiffin, of the CCOP/SOPAC
 
Secretariat Office in Suva, Fiji, Neville Exon, of the Australian BMR, and
 
Brian Taylor, from Hawaii Institute of Geophysics, all took copies of the
 
recommendations produced from this meeting and will submit then to their
 
respective agencies for comment. It is understood that these recommendations
 
will be tabled and discussed at the upcoming CCOP/SOPAC meeting to take place
 
in Wellington, New Zealand, 9-17 November, 1982.
 



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

Name 
 Affiliation
 

H. Gary Greene 
 USGS, Menlo Park
 
Loren Kroenke 
 Hawaii Institute of Geophysics

Jacques Daniel 
 ORSTOM, Nev Caledonia
 
Rick Herzer 
 New Zealand Geological Survey

Mark Sandstrom 
 Australia - BMR 
George Chaproniere Visitor
 
Tun U. Maung CCOP/SOPAC

Neville Exon 
 CCOP/SOPAC - Australia, BMR 
Frank Wang 
 USGS, Menlo Park
 
Mike Marlow 
 USGS, Menlo Park
 
Terry Bruns 
 USGS, Menlo Park
 
Alan Cooper 
 USGS, Menlo Park
 
Rudi Katz 
 New Zealand Geological Survey

Mike Fisher 
 USGS, Menlo Park
 
Dave Falvey 
 CCOP/SOPAC, Australia
 
Rick Terman 
 USGS, Reston
 
Gary Hill 
 USGS, Menlo Park
 
Brian Taylor 
 Hawaii Institute of Geophysics

Don Tiffin 
 CCOP/SOPAC

Jack Vedder 
 USGS, Menlo Park
 
Dave Scholl 
 USGS, Menlo Park
 
Mark L. Holmes 
 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- Introduction 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, August 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 - Future plans - Macfarlane and Greene 

1200- 1330! Lunch
 

1330 - 1600 Continue work on individual leg business if 

necessary. Review of talks to be-given at Circum-Pacific 

Conference. 



CIRCUM-PACIFICENERGY AND MINERAL RESOURCES CONFERENCE
 
HONOLULU, HAWAII
 

August 22-28, 1982
 
Convention Headquarters: Mid.Pacific Conference Center, Hilton Hawaiian Village 

Sponsored Jointly by
 
The American Association of Petroleum Geologists
 

The Committee for Coordination of Joint Prospecting for Mineral Resources
 
in Asian Offore Areas
 

The Committee for Coordination of Joint Prospecting for Mineral Resources
 
in South Pacific Offshore Areas
 

East-West Center, Hawaii
 
International Union of Geological Sciences
 

Pacific Science Association 
University of Hawaii 
in cooperation with 

American Geophysical Union Geological Society of Thailand 
American Society of Photogrammetry Geothermal Resources Council 
Arab Organization for Mineral Resources Indonesian Petroleum Association 
Australian Academy of Technological Sciences Korean Institute of Energy & Resources 
Australian Institute of Energy Korean Federation of Scientific & Technological Societies 
Association of Earth Science Editors Mineralogical Association of Canada 
Association of Engineering Geologists National Research Council 
Australasian Institute of Mining and Metallurgy Norwegian Petroleum Society
Australian Petroleum Exploration Association, Ltd. Pan American Institute of Geography and History
Australian Society of Exploration Geophysicists Petroleum Exploration Society of Australia 
Canadian Society of Petroleum Geologists Royal Geological and Mining Society of the Netherlands 
Geological Association of Canada Seismological Society of America 
Geological Society of America Sociedad Geologica de Mexicana 
Geo!og-cal Society of Australia Society of Economic Paleontologists and Mineralogists
Geological Society of Bolivia Society of Exploration Geophysicists
Geological Society of Japan Southeast Asia Petroleum Fxploration Society 
Geological Society of Korea Union Geofisica Mexicana 
Geological Society of London Unlone Francise des Geologues
Geological Society of Malaysia United States Geological Survey 
Geological Society of Philippines 

/1..
 



A. A. MEYERHOFF, Meyerhoff &Cox, lusa, OK; 
CHIN CHEN, W, Connecticut State College, Dan-
bury; and J.-O. WILLUMS, Oildeco, Sandvika, Nor-
way: Economic Geology and Mineral Resources Base 
of People% Republic of China 
MAURICE J. TERMAN, USGS, Reston, VA: The 
Last 200 Million Years in Eastern Asia: Yanshanian 
Subduction and Post-Yanshanian Extension 
HELIOS S. GNIBIDENKO, Sakhalin Complex Scien-
ific Research Inst., USSR, and IGOR I. KHVED-

CHUK, Pacific Expedition Soyuzmnorgeo, Sakhalin, 
USSR: Cenozoic Sedimentary Basins of Okhotsk Sea
LIU HEFU, Wuhan College Geology, Beijing, China: 
Structural Styles of Mesozoic-Cenozoic Petroliferous 
Basins of China 
STANLEY S. L. CHANG, P T. HSIAO, JENNWEI 
YUAN, and WEN-RONG CHI, Chinese Petroleum 
Corp., Republic of China: The Neogene Series, Tec-
tonic Evolution, and Petroleum Potentialities of 
Southwestern Taiwan 
DENNIS E. HAYES and STEPHEN D. LEWIS,
Lamont-Dot f,Geol. Observatory, Palisades, NYT
Marine Geop ysical Studies of the Western Margins of 
Luzon, Philippines 
A. SALDIVAR-SALI, Philippines, and H. G. OESTE-
RLE and D. N. BROWNLEE, Philippines-Cities Serv-
ice, Manila: Geology and Production History of 
Offshore Northwest Palawan, Philippines 
KARL W. STAUFFER, Chevron, San Francisco, CA: 
Rio Zulia Field, Colombia 

THURSDAY, AUGUST 26 

CIAL SOPAC CRUISE REPORTING SESSION 
ai Ballroom 17 
"ding:H. GARY GREENE, N. EXON 

D. W. SCHOLL,USGS, Menlo Park, CA; T.U.
MAUNG, CCOP/SOPAC, Suva, Fiji; T. V. VAL-
LIER, 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, CA; D. FAL-
VEY, Univ. Sydney, Australia; A. MACFARLANE, 
Vanuatu Geol. Survey, Port Vila; and Scientific Party: 
Preliminary Results of Leg 2 Lee Cruise in the Central 
Basin of Vanuatu to Assess Hydrocarbon Potential and 
Geologic Evolution of New Hebrides Arc Basins, S. W. 
Pacific 
J. G. VEDDER, USGS, Menlo Park, CA; D. L. TIF-
FIN, CCOP/SOPAC, Suva, Fiji; E I. E. COULSON,
Geol. Survey Solomon Islands, Honiara; and Scientific 
Party: Preliminary Results of Leg 3Lee Cruise-Basin 

Development and Rescurce Potential of Central Solo-

mons Rflougb 

T. M. BROCHER, H "aji Inst. Geophysics, Hono-

lulu, and R. HOLM .S, CCOP/SOPAC, Suva, Fiji:

Tectonic Framework of Melanesian Borderland 

L. W. KROENKE, Hawaii Inst. Geophysics, Hono-

lulu, and J. V. EADE, New Zealand Oceanographic

Inst., Wellington: Geomorphology, Structure, and 
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Geochemistry of North Fiji Basin Triple Junction 
11:00 	 B. TAYLOR, Hawaii Inst. Geophysics, Honolulu, and 

N. F EXON, Bur. Min.Resources, Canberra, Austra-
Hla: Subduction of Woodlark Spreading System at Solo
mon Island Arc 

CIRCUM-PACIFIC MAP PROJEC1 
11:30 	 JOHN A. REINEMUND and PHILLIP W.GUILD,


USGS, Reson, VA, and WARREN 0. ADDICOT,
 
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
 
Resources
 

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

THURSDAY,AUGUST26
 

POSTER SESSION 11 -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 Asso
ciated with the Overthrusted Ophiolite 

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

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

169 MARK R. LEGG, Ur-v. California, Santa Barbara, 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 

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

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

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

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

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

220 	 GEORGE L. CHAN, Commonwealth North
ern Mariana Islands, Saipai: Integrated Farm
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trongest uranium mineralization In oceanward tectonic are pre-Neogene (Late Cretaceous and older) complexes of thees was associated with cratonizatlon of oceanic rocks. deformed geosynclinal volcanogenic and sedimentary deposits 
broken by gabbroids, granodiorites, and granitoids. Graben
synclinal troughs are filled with sedimentary deposits mainly of,BERT, JOHN T. E., Adjunct-New Zealand the Neogene-Quaternary ages, the thickness of which in some 

y Environmental Planning for Offshore Oil and Gas Ex. basins exceeds 1.8 mi (3km).The oceanic slope of the tren:h iscomposed of the sedimenation and Production tary layer with thickness of about 300 to 990 ft (100 to 300 m), 
abstract) lying on the second layer of the oceanic crust. According to thedredging, 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.ES, DAVID L., and CARL E. NELSON, Cimarron Ex- tion. From the whole rock K-Ar data, the period of intensiveration Inc., Lakewood, Colorado basaltic volcanism on the Hokkaido Rise isfrom Cretaceous toPaleogene. 

acipal Features of Epithermal Lode Gold De-posits of Crustal faults along the Kuril-Kamchatka and Aleutian tren:um-Pacific ches can be characterized as a "normal faults," especially for 
the oceanic side, which points out their development in crustal'roduction from epithermal primary lode gold deposits along tension conditions.Circum-Pacific rim exceeds one million ounces annually, The faults transversal to the trenches are mainly establishedn around 20 countries. Distribution of this important from magnetic data. The anomalous magnetic field issubdividosit type coincides with, and is genetically related to, con- ed generally in two regions in which the trend of anomalies 

;ent plate boundaries and the chain of associated volcanic- varies from the subparallel (inthe southern part of trench) to theonic activity framing the ocean basin. Deposits are emplaced subtransversal to the trench (inthe northern part). Avast regionclusters along two subparallel belts: the ocean margin transi- next to the oceanic plate adjacent to the crustal and northeaston zone and the zone within the continental framework parts of the Kuri!-Kamchatka trench is characterized by theoundary. Ocean margin deposits are associated with island arc- absence of linear magnetic anomalies which can be associatedipe intemediate to mafic igneous activity, active geothermal with the structure and movement of the subducted plate.hcenomena, and subduction-related regional fracture systems.
posits inside the continental margin are associated with inrmediate to felsic volcanic-plutonic belts and exhibit block GNIBIDENKO, HELOS S., Sakhalin Complex Scientificulting or volcano-tectonic fracture control. They feature Research Inst., Novoalexandrovsk, Sakhalin, USSR, and IGORrong Pb-Zn-Ag and local S-W metal associations. Within both I. KIaVEDCHUK, Pacific Expedition Soyuzmorgeo, Yuzhnoeits, a continuum exists between near surface hot spring SakhalDnsk, Sakhalin, USSR


posits, local disseminated replacement (Carlin-type) deposits,

d deeper bonanzz systems. Hot spring and replacement

posits feature relatively high Au:Ag ratios, contain micron- Cenozoic Sedimentary Basins of Okhotsk Sea

zed gold particles, are enriched in Hg-As-Sb-Ba, and are The northern and central parts of the Okhotsk Sea isthe episted by hydrofracted quartz-pyrite stockworks or fine-grained Mesozoic platform. The hetero-aged acoustic basement isirbonaceous limestones. Bonanza deposits are characterized by represented by the deformed geosynclinal rocks fromlymetafic veins and stockworks. Economic concentrations re- Cretaceous to Paleozoic and, probably, Precambrian. Theire initial high gold solubility, unrestricted recharge of slightly deformed sedime ary cover leveled th uneven surface
eteoric water into a region of steady high heat flow, fracture- ofighe acormed sementand to er eleeneven e)ntrolled fluid focusing, and either host-rock reactivity or of the acoustic basement, and this upper Palegene-Negeneisodic self-sealing, with explosive pressure release in the zonedeposition. Boiling, temperature decrease, solution oxidation northwest to southeast and east-to-west trending taphrogenicnrhett otes n att-ettedn ahoei

'depsiton.Boiing soutin oidaionhorststemerauredeceas,id local ground-water mixing are the primary processes of ore and grabens of the acoustic basement were formed due toextending and subsiding of the earth's crust during late
position. Modem-day analogs of such ore forming systems
ist in New Zealand, Japan, western USA, Indonesia, and the Paleogene-Neogene time. 
ilippines, among others. 

GRAY, J. K., Canadian Hunter Exploration 

IBIDENKO, HELLOS S., Sakhalin Complex Scientific Developing Canada's Energy Resources in the 1980search Inst., Novoalexandrovsk, Sakhalin, USSR Abstract on page 51. 

inFeatures of Kuril-Kamchatka Deep-Sea Trench Tectonics
Geologic Development ' GREENE, H. G., U.S. Geol. Survey, Menlo Park, California,/7%D. FALVEY, Univ. Sydney, Sydney, Australia, A. MAC

he upper crust structure of the Kuril-Kamchatka deep-sea FARLANE, 
 Vanuatu Geol. Survey, Port Vila, Vanuatu, andch and continental slope is a system of horst-anticlinorial Scientific Party of SOPAC Cruise, R/V S. P. Lee: G.
fts of the acoustic bas-ment and separating them partially 
 COCHRANE, USGS, Menlo Park, California; D. J.compensated graben-synclinorial troughs stretching in the ORSTOM, Noumea, New Caledonia; M. A. FISHER, USGS,heastern direction according to the trench general trend. Menlo Park, California; M. L. HOLMES, USGS, Seattle,rm dredging data the acoustic basement rock associations Washington; H. R. KArZ, New Zealand Geol. Survey, Lowerhe horst-anticlinorial uplifts of the trench continental slope Hutt, New Zealand; G. L.SMITH, USGS, Menlo Park Califor
nia, J. PRAGNELL, Univ. Sydney, Sydney, Australia 
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State of Oaxaca, where reserves of crystalline graphite,estimated at more than 2 MMt, assay at 4.25% and are pro-cessed by a 600 t/d plant.The total reserves of in-situ metallics amount to 124 MMt,with a value of US$8,680 MM. They include Au, Ag, Cu, Pb,Zn, As, Bi, W, Fe, etc. The total volume of in-situ
nonmetalics is 78 MMt, valued at US$3,600 MM. The mostimportant of these are barite, borates, gypsum, marble, an-thracite, and magnesite. Geologic and geophysical maps showthe locations of outstanding deposits. 

SALDIVAR-SALI, A., Philippines, and H. 0. OESTERLEand D. N. BROWNLEE, Philippines-Cities Service, Manila,Philippines 

Cology and Production History of Offshore NorthwestPalawan, Philippines 

The area of study isthe continental shelf and rise off north-west Palawan and part of the southeastern margin of the
S uth China Sea spreading center. A pre-Tertiary continentalbsement complex is separated from the accreted oceaniccriust, outcropping on southern Palawan, by the Ulugan Bayfalult, which is one of several north-south-trending strike-slipfault zones recognized in the area.

A geologic section consisting, in the lower part, oflii estones, volcanics and fine-grained clastics, ranging in agepre-Tertiary to lower Oligocene, isencountered off nor-thpvest Palawan. This is unconformably overlain by the NidoLitnestone and deep-marine shales of the Pagasa Formation(u per Oligocene to middle Miocene). The contact with thebeirse clastic Matiloc Formation is an unconformityret )gnized on a regional scale and related to collision of thedrifting margin with the remainder of the Philippine ar-ipelago. The sequence is topped by the Carcar Limestone,dpscribed from many areas inthe Philippines.
IAtotal of 30 wells have been drilled so far: 12 were dry, 10w.re discoveries, 7 of which have been declared commercial, 

o,d7 were delineation wells. Occurrence of hydrocarbons hadb n restricted to reef-related reservoirsLimestone, until the recent discovery of oil in saidstone reser-
v 

of the Nido 

irs in Galoc I heralded a new chapter in the Philippinesse 
 ch for hydrocarbons.
 
'valuation 
 of the production performance from these reefs 


an ianalysis of the behavior of fractured limestones as reservo rs serves as a guide for future operations in the area. Thefulure prospects of the northwest Palaway shelf and rise can
be assessed from the current discovery success ratio in the ex-
p1 ration for reefs and from initial discoveries in turbidites. 

SCrFIBNER, ERWIN, Dept. Mineral Resources, Australia 
Tectonic Map of Circum-Pacific Southwest Quadrant-ADraft Presentation 

(No abstract) 

SCROLL, D. W., U.S. Geol. Survey, Menlo Park, California,T. U. MAUNG, CCOP/SOPAC, U.N. Offshore MineralProspecting, Suva, Fiji, T. V. VALLIER, U.S. Geol. Survey,Menlo Park, California, and Scientific Party Cruise,CCGP/SOPAC, R/V S. P. Lee (J.CHILDS and A. J.STEVENSON, U.S. Geol. Survey, Menlo Park, California;N. lj. EXON, Bur. Mineral Resources, Canberra, A.C.T.,Austraiia; R. H. HERZER, New Zealand Geol. Survey,
Low~r Hutt; M. W. SANDSTROM, Australian Nati. Univ., 
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Canberra, A.C.T.; S. SOAKI, Ministry of Land.Nuku'alofa, Tongatapu, Tonga) 
Preliminary Results of Geophysical and Geological Studies tAssess Resource Potential and Geologic Evolution of CentreTonga Ridge and Summit Platform (21.240 Latitude) 

In April 1982, the R/V S. P. Lee, operated by the USGSsupported geological and geophysical studies over the centraarea of the Tonga Ridge immediately south of Tongatapu. Tht 
cruise plan calls for the collection of approximately 1,250 m(2,000 km) of multichannel (24) seismic reflection data andseveral dredge stations to sample submarine outcrops. Thebulk (70%) of this work will be concentrated over the summitplatform of the ridge, in water depths less than about 5,000 ft
(1,500 in). One or more seismic lines will be extended eastwardto and slightly seaward of the Tonga Trench, and westward ofthe ridge's present volcanic axis toward the Lau Basin, inorder 
to resolve the regional rock and structural framework of theridge. Several multichannel lines will cross the fore-arc basinthat lies between the summit platform and the trench.
Sonobuoy refraction and wide-angle reflection data will begathered routinely as well as gravity and magnetic data andhigh-resolution subbottom seismic records (3.5 kHz andmultiplate Uniboom sources). Navigation will be controlled bysatellite fixes and computer-generated dead-reckoning positions, based on ship's heading and speed, and doppler-sonar
inputs.

The results of the shipboard examination of dredgedsamples, seismic monitor records, and possibly several hundred km of brute-stacked processed multichannel records willpresented at the CPEMRC I. The implications of thissketchy and roughly assembled data base relative to themineral and petroleum resource potential of the sedimentarysections underlying the ridge's summit platform and the adjacent fore-arc basin will be discussed. Comments on thegeologic and tectonic history of the Tonga Ridge implied bythe incompletely analyzed field data will be offered for discussion and consideration. 

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

Wind Applications in Pacific 

Hawaii shares with many other isolated areas and island communities of the Pacific a near-total dependence for energy onimported oil-a supply source which during the past decade has
become increasingly expensive 
 and less secure. Hawaii alsoshares with many of these areas which are deficient in conventional energy supplies, a variety of renewable energy resources
which can serve as substitutes, or alternatives seaborneto 

petroleum. A case study showing what has been accomplished in
Hawaii in moving one of these resources-wind energy-closerto commercialization is based on the limited amount of known
information on the potential of wind energy in the Pacificregion and studies which are underway to expand the knowledge
on the extent of the whid resource throughout this region.The Hawaii Natural Energy Institute (HNEI) and the Department of Meteorology of the University of Hawaii havedeveloped over the past 6 years an inventory of the windresource in Hawaii. This effort involved an extensive system of18 long-term wind data stations located on the five majorislands, supplemented by a series of mobile, short-term stationsand a loan program of wind measurement devices for specificsite measurements The Hawaii Wind Data Bank provides infor



TAYLOR, BRIAN, Hawaii Inst. Geophysics, Univ. Hawaii, 

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

Subduction of Woodlark Spreading System at Solomon Island 

Arc
 

The initial results of a marine program sponsored by
Australia, New Zealand, the United States, and CCOP/SOPAC
to investigate the subduction fr the Woodlark spreading system

beneath the Solomon island arc can 
be reported. This unusual

tectonic situation provides (a) a controlled experiment in which
the roles of subducted oceanic crust and sediments in island arc
petrogenesis can be assessed, and (b) an opportunity for deter-


ining the relation between the
luct ed oceanic lithosphere and thethermalthermal regime of the island 

tc aic l.itatiospher adu 


structure of the sub
lrc/back arc. theerma regiesofte iancldStation work during the 24-day cruise included 

redging, coring, and digital heat flow measurements. 


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

'he Last 200 Million Years in Eastern Asia: Yanshanian Sub-
Quction 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 1,500
n.y.B.P. The north-south agglomeration of these blocks to 

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


the Late Triassic (Indosinian events). In the eastern part of the 

ontinent, four major east-trending sutures (Red River, Qin
ing, Yan Shan, and Mongol-Okhotsk) bound three major
locks (respectively, South China, North China-Korea, and,anchuria-Bureya). 


The V_-shanian geology in eastern 
 Asia, particularly the'idespread belts of calc-alkaline igneous rocks, can be inter-

reted as resulting from magmatism superposed above major

eripheral subduction zones that dipped northwestward under

uth China and westward under North China-Korea and Cen-


ral Mongolia from 200 to 100 m.y.B.P., and westward under
lnorth China-Korea (fronted by Southwest Honshu) and 

\ hsotook place from 200 to 100 m.y.B.P., parallel to the QinLower 
ing, Yan Shan, and Mongol-Okhotsk sutures, as all finally

losed. Hydrocarbon-rich basins formed as the result of major

peirogenic subsidence on western margins of the oldest

inental nuclei, farthest 

con
from the eastern subduction zones.ates of subsidence and subduction appear correlative; areas ofagmatic arcs and volumes of sedimentary basins reflect sub-

luction rates; both reach.arly Cretaceous. a maximum in the Late .Jurassic and
Thret-aceousha. sWork 
The post-Yanshanian (since 50 m.y.) geology in eastern Asia 
exn be interpreted as resulting from northeast-southwest crustal


%tension in the region between the Siberian craton and the con-t inentalmargin from Primory to Taiwan, contemporaneously
'irth collisions between Asia and the Okhotsk block in the

rtheast the India block in the southwest, and the Philippine
al in the southeast. The extension isevidenced by hydrocarbon-ni~h Tertiary grabens, by voluminous Late Tertiary alkalic basaltvl,.,canism localized along former plate sutures, and by
h torically recorded, scattered, intraplate, shallow seismicity. 

THOMPSON, THOMAS L., TulWa, Oklahoma 

Tectonic Guidelines for 01 and Gas in the Circurn-Pacific 

(No abstract) 

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

Petroleum Potential of Southern Par of Tonga Platform 
The Tonga platform is roughly outlined by the 2,000.rn

isobath with an average width of about 60 to 75 mi (100 to 120kin) 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 ofJoint Prospecting for Mineral Resources in South Pacific Off
shore Areas) and ORSTOM (Office de IaRecherche Scientific etTechnique 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. Reefbuildups and normal fault structures are interpreted fromseismic data, and the wells penetrated Miocene and Eocenelimestones, volcanogenic clastics, and some reached volcanicbasement. Few oil and gas fields are found in fore-arc basins, of
which the Tonga platform is typical, but the reefs offer prospects and the seeps suggest that the requirements of source rock
and maturation may be satisfied. 

VEDDER, J. G., U.S. Geol. Survey, Menlo Park, Califoria,D. L. TIFFIN, CCOP/SOPAC. U.N. Offshore Mineral Pros
pecting, Suva, Fiji, F. . E. COULSON, Geol. Survey SolomonIslands, Honiara, and Scientific Party (L. A. BEYER and T. R.BRUNS, USGS, Menlo Park, California, J..COL WELL, Bur.Mineral Resources, Canberra, AC 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. 

Hutt) 

Preliminary Results of Leg 3 Lee Cruise-Basin Development

and Resource Potential of Central Solomons Trough
 

A CCOP/SOPAC cruise funded by Australia, New Zealand,
and the United States surveyed pars of the Solomon Islandsregion in May and June 1982, in order to assess the potential forpetroleum accumulations and towas identify geologic hazards.concentrated in the central Solomons trough (theSlot) between the islands of Guadalcanal, Santa Ysabel, NewGeorgia, and Choiseul, where continuous multichannel, single
channel, and high resolution seismic records were acquired
together with magnetic and gravity profiles.

The Slot is underlain by a composite depositional basin thatcontains as much as 2.8 mi (4.5 kin) of Cenozoic sediments.
Despite its complex island-arc setting, submarine volcanoes, and2,625 to 5,900 ft (800 to 1,800 m) water depths, the basin in265t ,0 t(0 oi80m h ncludes structural, stratigraphic, and possiblyae etsthermal elementsai 
that favor generation and entrapment of hydrocarbons. 
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WALLHIG, MICHAEL, Univ. California, Berkeley 

A Review of United States Active/Passive Solar CoolinE Prn. gram for Building 

Abstract on page 53. 

WALTHIER, THOMAS N., and JUAN A. PROANO, St. JoeMinerals Corp., New York, New York, and RAMON
ARANEDA and JACK CRAWFORD, Compania Minera ElIndio, El Indio, Chile 

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

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

On December 2, 1981, the El Indio mine-mill complex wasdedicated. The total investment approximates U.S.$200 millionand the facility will process 1,380 tons (1,250 MT) ore per day.Mill-feed ore reserves at the time of dedication were calculatedat 3.1 million tons averaging 12 g gold, 144 g silver, and 3.5% copper. In addition, direct shipping high-grade ore reserves areestimated at 70,000 tons averaging IIoz (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. Ourgeological assessment is that continued exploration at El Indiowill discover considerably more ore of both types,

The ore is found in a complex vein system within volcanicandesites, dacites, and quartz dacites within, but near the borderof, a caldera. The regional structural pattern is north-southfaulting. Northeast cross faults forming sigmoid loops are veryinportant ore controls. 
Massive enargite-pyrite veins are up to 33 ft (Inm)wide. Pro-pylitic, argillic, quartz-sericite, and siliceous alteration arewidespread, with precious metal content favoring the highly
silice-ous areas. Gold is rarely visible as average grain size of the
nati e metal is 5 microns. 


WOODS, ALAN J., Dept. National Development and Energy, 

Aus ralia
 
Aus ralian Energy Development and Policies for the 80s 

Australia 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 processing of minerals for export. Realization of this potential in
the 80s will depend largely on the state of world markets.Australia's resource base and its energy position have beendescribed, and evaluated in the context of the development ofAustralia's energy resources as a contribution to the national 
and global transition away from oil. The economic growth thatwill flow from energy resources development and related activityis ne'ted and possible constraints on development are con-
sider~d. 

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

and achievements in energy conservation, fuel substitution, oil 
exploration and production, and the development of syntheticfuels are discussed. The preparations made by the Commonwealth 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 examinedin the context of setting the scene for resource development inthe 80s. The importance of appropriate macro-economic and
other supporting policies is emphasized.

Major individual resource projects are described, and 
Australia's potential contribution to the Pacific region, both indirect energy trade and in technological cooperation, is con
sidered. 
Itisconcluded that Australia has developed a flexible policyframework which will facilitate the development of its natural 

resources in the 80s. 

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

Impact of Renewables on China's Energy Supplies 

The People's Republic of China has abundant conventional 
as well as renewable energy resources. During the 33 years sinceliberation, the energy production has increased some 25 timesand the country isnow self-sufficient for all the 800 million tce(ton coal equivalent) energy demands, including the biomassconsumed as fuel in the vast rural region. However, due to theenormous population, the energy consumption per capita israther low, around some 0.8 tce/capita including the noncommercial energy sources. The PRC isnow making great efforts toincrease the energy supplies to meet the tremendous energy
demands in the course of "Four Modernizations."

The renewables constitute a considerable portion of China's 
energy supply. The potential hydraulic resources amount to 680Gw, of which about 430 Gw is exploitable. Mini-hydro stationsconstitute the main supply for the electrification inrural regions.Agriculture waste provides about 33% of the rural energy supply, 28% comes from firewood, and 10% from coal from localsmall mines. Due to the shortage of domestic fuel in someregions, excessive burning of agriculture wastes and deforestation 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 ecologicalequilibrium 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 Are
of Taiwan 

Detailed microearthquake surveys were conducted in fourgeothermal areas of Taiwan, namely, Tatun volcanic region,Chingshui-Tuchang geothermal area, Lushan hot spring area, 
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% SHIP OF SCIENCE 
Just before sailing, the U.S. Geological Survey'i 
refitted exploration vessel S.P. Lee Is docked at 
Redwood City. Above, a closeup of the multichan
nel "streamer" that can stretch nearly 2 mile$ 
behind the ship and provide topographical data 
from deep below the ocean floor. 

i.nderseas search for black gold 
By Staff Writer litaing y i ofer for driling and other (formerly New Hebrides), the Solomons, Papua New*

giving away. and Wake Island before heading back to familiar 
The South Pacific is known for many things - The South Pscific nations d it clear that the best Arctic regions. 

flagrant sunsets, lazy beaches, tropical fruit, exotic peo- aid the U&.,d States could offer them was with f W I . David Scholl, chief scientist on the Tonga leg of the 
pie.It is not known for its oii and gas resources. But the assessment. trip, will be aided by U.N. scientist Tun Muang of 
U.S. Geological Survey's research vessel S.P. Let left its . "I went to Inquire at USGS,'" Greene recounts. Burma. Oreene, joining the expdition in American. 

.Redwood City berth Feb. 5 for the first leg of a nim- "Fisding had been a ps sotse ship was tied up anuatu lcL will havet, amoa late in March 
that. bara ti) USGSmonth expedition aimed at 'mmnn . - a .y ,. d .. tson00,0,n (n 5905. David Favey of Austraia as co-chief. Another 

As important, perhaps, as the 
g 
energy potentia, this Pacific) is our winte, c s wasn't able towor here scientist, Jack Vedder, will head the Solomon blinds 

* pioneering research project renews the United States' then." - b r e portion with co-chief Don Tifon a Canadian U.N. 
nations of the South Pacific The State Departit became interested, and its cieontist. Frnch and BDtish scientists also will eon

friendship with developing 
and strengthens its ties with Australia, a long undervalued U. Aid arm ultimatey provided most of this country's sces." a 
ally. And the mission may lead to a similar expedition to share of projet fundina.totn =became In addition, Greene says Japan "is watching theknown as the 
the Indian Ocean. SOPAC crutse. Atsma, an o-mporting nation justram very closely. They have in the past given a great' 

I Nor is it insignificant that the United Sta technol- now beginning to look into Its offshore potential, joined deal-' ance to these nations, especial with their 
e ogical capability has edged the Soviet Union oat of an in. A- - " fisheries. And they have very nice ships. They are really. 
Parea tf increasing scientific - and political - interest. . .itbey have a vast continental shelf," Greene ex- miuj o ,he g in oceanography." 

"It's the first time the United States has gone into plains. "Now they want to really get in the game. They Also watching cl but notts openly, will berthp." 

such a venture since World War II," says Gary Greene, want their scientists involved so they can get training, and Sovit Union. 
.' the USGS marine geologist who i.i~ated the joint vca- they are w to .rocesour compuer data." S o e South Pacific trip will be morale booster for 

ture with New Zealand and Australia In 1980. - ewe with a histca" of scienti an tr the Let'sew which hits w rkrodcu i aril in c At-tii 
s "And it's the biggest expedition we've undertaken. aid Lo the South Pacific, was Interested for similar cha for some seven years.,ays ene. 'Ibis kind oft 

Thishusi has the most sophisticated geological equipment reasons " into researth - a new place 
. available. It's the only government ship outfitted for, . H POLITICALP history is as mifi. tnd exiting gology."
 

purely geological and geophysical research." cant as its scientific background. Sinct World War e
 
Other research ships divide their efforts asnong blo- -United States has paid scant attention to the tiny land THE PACIF1C-ARCTIQ Branch of Marine Geology 

r ogy, physical oceanography and meteorolog as well a territories once under British or French rule. Tlvhave 
geology. Oil industry ships with comparable equipment since gained independence. becoming mA Tnhird i operating units of the Survey's western region headquart, 
stick to applied research, to meet their specific aeds. ' ations with great respect for the ted . . ered in Menlo Park. Its aim is s undersea mineral 

;' while the Lee integrates applied with basic research aimed as-s- -thega ' f-'becausO they haven't and energy si ource potential and environmental charac-. 

at advancing scientific understanding.. "" .. V sntch help from uo AMstaa 'and-New Zealand ." s and predicting and minimzng certain hazards. 
""That makes this ship unique in the.orld," Grn .,. To that end, marine geologists study the shape of the 

zays. fe might have added tha it tmakesit ind*1sable '.albo reason the Unit St set int Octu Cloors, distribution a character of sediments, 
r: in offshore exploration, a itft th haveatendotet e ,erlying eologic processesfield in which current kiow-., s theSouth postion of u rocks, and 


edge is roughly comparable to what vras Imowa ol 00 Pacic. hey have offerdsm~etty intem ing cie that have been at work since the-beginning o time
 
' Wild 00s. - uie pagkagest Who Rustns ,-hsperatel ' aided by thearch vessels berthed in Redwood City. West in the mid .... - to them... 

It was on a similar ship that another USG3 sdentist, -Vwnt to Ie in there, bt'the can't t wp lh.With , . Most of the tools and methods of maine geology 
David Scholl, discovered the bountiful Be'Sring Sea ha.m tacholoy we have to offer, and remarhbly fxpc:-- .. Contirpud on Pogo 4A 
off Alaska's shores in 1967. Scholl also will join the South be surpi if ft tab comes S2 millicn for
 
Pacific expedition. . - :t ft' eoproject '-w


' Industry had igiored the Bering Sea because they' : 'A palrv ' to a.16 faded wIth iprjleted 

thought it was just hard bedrock. But Selsol -ton ln. esiea rnalutv$0 aid t",-EEKEN
U. loss this Is 
t . ,h , 0 SICca to aid .. -:TLIG. .. .......... ............ 5
 

oil companies have found some of the luest basins int Eve b ete ,e a ertisyo ito "t ,L ........................ A-7
 
United States up ere, Greene recalls. W. It fe directly to the peol e fion. Wt ..... " .. .. . 

T'IE SOUTH PACIFIC region, too, may hawvoe .. an 1.1 It gos ne way end 41ot&. My ".cO LOGS.' . ........- 16 

.-and discovered a thick sedimentary basin. Since th. 

. ., . ......... ........... ...
 , mained unexplored had Tonga not discovered an inex- s atvft% t type jsff rad v' 

Splained oil seep. "If it wasn't for that.ol leak,' Greene s d o. .. .. 
 .. . .. ............... .......................
 
says, "they'd still be.saying there's no ol in the South -:,- He also considers tle educational .spect of the I-coRDS, SWITCHING ON ......... .... . ............. 20'
 
Pacific." - mssin a ixior forurof fol n aid. "There are not OUR LIVELY LANGUAGE ................. 21:
 

As a member of the United Nations technical a.dvi- many geologists in the South Pacific, but they are in the - ,.O.._ RA ESTATE ............... 222.
 
process of training their natives in geoloy. ill be present- ... 4E-, REAL ESTATE.................................... 22-24,
sory group with the appellation "Committee for Coordi-

-' nation of Joint Prospecting for Mineral Rcsources in ing workshops in coMWtamapping tec...uques to young , " ,.' 4P 
SSouth Pacific Offshore Areas" (CCOP/SOPAC),'Greene iAUO. -- ~ 

a , , s rnSg, 6titenSAP iP;ey 6n,kattended a session in the Gilbert Islands in 1980. Tonga . WILL.l£ATRULYjnterationaexpditWon, ewService 
,

iteported'its ol seep, and other''&-vdopln ntfuitiohi " 'li ing t6 Ilaw1i,,amoa, "ong'a;-FI)ltl-natu . " 
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Continuad From Page 2A 0k epen i.Ae:.IiceJ s.ight',e P c~fie.Arciic 
have been developed within the last half century, a ldi* 4wh 4VB MW ".a06 re-,td.to
greatest strides have been taken within the past 20 years; , , .,.5011qMn flS.a iBefore 1965, the branch was limited to small boat'* " JOJnn-5.t $Y6," uggith awork. In 1966, the USGS acquired the 97-foot yacht.~ V~ ttealsproecieeplouafgrploergoudeposts offPoarisfrom the University of California and outfitt¢ed ft' AuJ . ostn.d Iltene Scsll Berig Sea crui. "for limited studies along the West Coast. But many' IIe aso e tiisoed tho-.bnre canyons ofMonte-3afShore investigations still required an expensive and reY Bay and 'the.xnard P ffVentura in search of . 
inse-consurning search for a larger vessel, then outfitng. r ou.dwater basins, and be spent time in Spain trainingfor the mssion and "dc-outfitting" itlater. Cooperative . In Zloy.s and octagraphy.while evaluating3rograms often were undertaken with such agencies . that cousry' offshore aV4s. He's studied the "ea - . 

-. 
.be U.S. Navy or the U.S. Coast and Geodetic Survey. mounts""(usaly volcanic lindetwater mountains) be- .,In 1974, the Pacific-Arctic Branch acquired long-. '_.l the Altinss u Midwayiwhich figre intoerm use of the Samuel P. Lee (named alter a navy t 'lit.hi '-. casfiIc chains, and he's stilltheory of .
idmiral who pioneered in the field of hydrography) from prOject e hazards ofhej of astudy a? the geologicalhe navy and equipped the 208-foot. 1,300-ton ship built of apre as eaploradon offta $suthern Califorhia coast.n 1967 for Navay Oceanographic Office research with- - 2 M LEW'S SELLING ONT for the SOPAC cruise '!he latest marine geological equipment. .. ItIs muultichannel acoustc system, .deigned especiallyThe Polarisnow is used mostly for studying wate4 f0rf'-- hip which can u"s as far as 10 kilometers i ' '.ualiity in the San Francisco Bay. 'lhe branch has since ]....w.die sea floor. Its mutiple channels also esminate -
ddeoseveral small 40-footers, and a PolarisHi is on the "false echoes, providing moreaccurate c0mputerenhanced < tay. 

l"age than were previously available. .

"TILE PRIMARY PURPOSE of this ship is'assessing • -. Ci.i ment is thcprimary reason we're going "' 'ydrocarbon (oil and gas) resources in the continental down here. Greene says. "h"s is the capablitse -" : 

helves of the United States," Greene says of the Lee. nations want." bi:iy these
That means looking for the same three characteristics .. 'tao2 frt 

"guns mot)te on the.tdcs of the ship,.ought on land: deep sedimentary basins ')fporous sedi- . .litmider 2,000 pounds of prectstre, are dropped overientary rock where oil can accumulate (university re- and discfbrged at once, performing the function dynamite ' ON LOCATIONcarch has established the presence of basins in the South once served. Nearly 2 miles of-itreamer" (a clear plastic'acific); zones that can trap the oil as it migrates upward cable containing 24 hydropbones packed in oil) picks up Video display screns spotted throughout the Z.P.brough osmosis (including faults and stratographic over- reflectedsound waves that delineate the sea floor's topog- Lee tell exact location of the shIP and Indicateips); and, most difficult of all, a source of oil formation raphy and the thickness, folding and faulting of sediment- magnetic fields, gravity and other pertinent geo- an area where accumulated organic material can break covered rocks. physical data. 
own into oil under the right pressure and temperatureonditions. "It's just as if you'd taken a knife and cut through theearth's crust," says Greene. "Good technicians are very hard to find," GreeneAs onshore wells become exhausted, the search turns The streamer disappears over the curve of the earth, says. "The scientists are working all the time, but thescreasingly to offshore areas.despite the expense of its end marked by a buoy. B0t-shaped "birds" can drop technicians' job can get tedious. The adventure wears offsppinasuch sources. . . the cable to safety if another shqq ventures too dose. In a hurry. Theyoung and adventurous ones who haven't"putthe type of research this ship has been doing is "We've had Ru.ian ships-deiberately try to cut ourioneering," Greene says. "Regardless of the policies of 

gotten weary of ship life don't have the experience withcable," Greene says. "I.4t-mber -ace, despite all our the gear we need."his administration, the scientists feel dedicated in the . radio warning siinals and the buoy, this Russian ship justinseof reporting exactly what is there. They feel DESPITE THE MISSION'S pie nature and 
to point out obli- kept on coming. We had to dive the streamer."s~tedl environmental hazards thatmay Tring.g..Wedd psthta While .Ay 411 he'Lee.-"tiepto or~las wl . Wilesono hl Wthanngl5ssj-(y.bmuo tt expected benefits to emerging Third World nations,M t5smph),nc e says het-repeatedly a*e,sist. We produce as thit show otbasins as well "But what good willas nut 5mp), making turns itdo us?" And he has an answer - in fact, he has three.etive faults, slumps, oil or gas seeps - any hazards that at a maximum of 3 degrees, to keep the cable straight. First, he points out, any foreign aid makes the worldany have an effect during drilling or after. Otherwise, top speed is 9 or 10 knots (about 10 mph). feel better toward America."Most of us are research scientists; our real love is Either way, it's a long trip, are brokenand expeditionsesearch. We want to try to understand the history of the into legs of 20 to21 days. "I felt really warmly received in that area (the Southai Ante arli re a ar orb tearth, its geologies and tectonics. And we want to under- - CRUCIAL ASIT IS, the multichannel system is but aund pre ittm areour best allies,hians really
land the processes that produce geological features." one of the ship's research tools. A Ein*Jae-annel acoustic Australianregard for U.S. ingenuity, Greene tells about aThat drive for understandinf can make the difference system can use the same ai'Prs and penetrate up to 2 dailong train ride the Greathe took across Victorianetween success and failure in frontier areas like offshore kilometers into he earth's mist. Scientists also read tht Desert. His seatmates were two old Aussies who werelaska and the West Coast, where relatively littl- data sea bottom with "sonobuoys," initially developed to.nd control am available. Because initial resource evalua- at the expanse of desert rolling by.search for'submarines, whidt record underwater sound e drefraction. ' ""One of tthem leaned overr toward the other and said,s"There a all kinds of beeps and oom," Greee 'You know, if it was the Yanks, they'd be growing things 

- ~ Th ship o as rcisicjn sossr, nuiirasn~r and all over here' " Greene recounts. "hyhv rmn 
Theys"tsahr ssip. . dons respect for the 'Yanks.'radio beacon, radar and satellitethevigation equnsen . .ScdtAo ih eacorda project will advance the United'States'd thele n -t • eavilvatio
m.uation of word oil supplies and increase our ability toAlong with records of the earth's gravit and magnetic predict shortages. "We need to actively comprehend theflew, the shipboard computer integrates tW dat t..pe wrto produce video displays throughout the t a . . pendth e 

G. 
o.t . world oil picure, and by bn involved i this of-,,rby that,- Wea project, we can," Greene says.ny . Finally,

rwy 
this kind of research advances scientificou there, have so idea what anything ii%'or understanding of oil origins and formation. "The tecton___ wh~~Uere.It's lie- ruhsae" 

_, •ve;st all the sophisticated tecoo,.''- shipboard.... ,,r,,,,.ssnddeen, rIosdeep sedimentary bsnofteaaaevrylkbasins of the likermpooa abd n.homia. area are vey
r
ioninas.There are volcanoes spewing along the way.
scietist,,e',dthe,Confirmation.. "gron tt.". 
- ,im 

lm Mptal It probably represents the Southern California borderlandtube,' or ; lra e'fa f es n o. tom - .o yearsago. If we find traps for oil, we can comesediment, and amassive winch dredges the bototo for a an loo farmilar traps in the U.S. I'd say thatsamples of bedrock fo O ,-,-tu- - '•"mbabty isof the most value to the American tizen and
-"It's like being on to fatw-story building, and. tzmpayer." vau.oh mria iie n"yOerr standing thc.e with aneedle an a iong thread, a,

trig t W .- but FEDERAL CrTBACKS already have hit the Survey 
you're doing t .tedark,"Grecat says . Branch has lost nlajor. t y hac, hard -. the Pacific-Arctic a rebut 1lmteretingthat
with all this serch ship and numerous personnel - and projects like 
•TSoPhi.he afthetd equipumnt; VA still rarer,wead the ground truth. the SOPAC cruise may become, it not lesser Mnt all r g agreat deal of intetre.-. -,ffctlve. 

ta•tbn.Tnit s-sat cepa.teIogy ,.,fr other,rsiences :. "What's nhorefront of teoilsc,to the selenlists'-nis nowthatlhm m reaBlly,eifrustrating 
1: u 'uneb ship ts_ el inn " rewhere ss"rapidly failing behind bedause of lack of funding totheWtff ev&Caf iatcrc.hn ", intin and replace eui ment. We want to keep euip-TS dts, bth eArctic 

w .ree0ege is , aw reeertt ,. merit up to-the state of te art," Greene says. The 
-

The calile bla. ted 'sits oil, of a . ed . .,llaassiel system installedthe air conclitionrng system vas revamper,and the ship's -ja S seven years ago, for exampi, l.s'quite old by electronic standards.-- blick hull was zepainted light beige. .', .
'3 " s 

. . .. USGS work has been applied basically to resoureeP. . Lee Carries a crM of about l)- usiually 1s criss: It was gold when Greene rame on board; now it isscientists and 15 maritime cew memnJr U, er Capta troleum, and in the future, he predicts it will be water.'&Tery R'uff;Te SOPAC .eis.lhed to d sen.. . ,gans"interest in o0 independence probably isa major*1.> bile staff, which includes electronic tecthIA .' reason the SOPAC crise was funded, he says.Op belowdecks are air corrpressors for the vital . ' broken up e,.I,bEveam Into~tC.
Ilchannel sounding system. can be an -In the future, our research into water resources isardourst journy sith 1 diversion and virtually achn-hOoudi" a .. wth ......... . oingthep.But it Is really gettingbarderand harder to
'our Job ft way we want to do it." 
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centists, sailorsstaff the S.P. Lee
 

In top-level conference, Bob Rowland. chief of Marine Geologist Gary Greene, who initiated Jack Vedder makes a final equipment check. 
the USGS Pacific-Arctic Branch (left), and the the oil exploration prolect, explains part of the He'll reloln the staff as USGS scientist In charge 
Lee's skipper, Captain Terry Ruff. sophisticated navigation system. of the Solomon Island leg of the cruise. 
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Tonga-relief ship to 
----

be loaded Monday K$Q ~ 1N
 

Ian rel supplies for strm-atnickenorthe crew of the USG~eoli 
Tong will ante quartersftecre 

Surey Shlp S.P. Lee "rnvx =
here 

plies f they 're to put them in"their Statees and £how s.saidHarry Souko who. with his Ton-
Cnv ie. kicked o_I the reli effortAsa last week..=;ZYW-,SZat ca1Jed off an 
an paecyplea % e lastic 

A lot of my wifes Tongan reia
tives (she is Kalo Mataele. enter. 
ship on tnd. he ad. "We 
have 1.781 boxes alieo 

The ship ails on Tu.eday and 
will pick up more than a dozen
Scientist In Pago Pago. American 
Samoa before proceedin to Tongs.
makting her more aov' e than 

eve.
Say"o said South pacfi Afrinehad taken about IO pounds of 

HuAdoazed food sad clothing to
Togs. Canadian Pacific Airlines 
bau a carguofmeda.1 suplies.

He said he would fly to Tongs on
Wednestay Zoset up the recevmg
end=brehet p azMyvemSoukop-4 h wouldvt with Qown
Palace Tpouts hadswho the
Tongs Natlo"a Diptr Relief 

will be a Tisfui-a.I
Ig .ben at the sK HutW wiet-nm ll Pwithin a fe.w wtks. So& sm& 

*lnka ad edkloaJ aa 

-

" 

" 
m r 

r-, 

M 

1 " 
F 

~ 'A group of Hawad residents Otn for the voices of loved eSa 
re.Wely cyclone-torn TOna yesterday " 

a PEACESAT sais'ie hookup which Ccted Tongansainew Zeand Weesan and Aalcan s.apsa aOd l with offia and rsallve in Tonga. 



N.
rrelping Tonga
lolls 

Sto Recover 
lauods On behalf of the Tongan community 

inHawaii. I would like to thank each 
VF 	 perso'n who made the effort to donate to 

our Tongan Relief Drop-of' on Ma'ch 5 
and 6 at 711 Keeaumoku St. The press 
did a-commendable job o'i covering our 
proj"t and assisting in promoting the 
collection of supplir-s. As a result, the 

xunq response -bi the community was over-

Irde whelming-and heart-warming.
 
p se- In. just two ,avs, we collected' over
 
2oo ..l.506"=xes,of food and clothes, totaling
 
azMU in excess of 3. tons of celief supplies.
 
Mala We 6nowhavin, been in frequent con
1o s~l tact with air £i1niliLs in Tonga. just
 

tOl how.dqsperately these supplies are need
i ed. oi -thanks already have ar, Words 

r * rivd from Tonga. thanks to South
 
asn Paci¢k"Island Airways. which responded
 
u 11 quickly with free cargo space to-Tonga.
 
u .z Our' families back home tell us that
 
a e while everyone seems to be managing,
 
nu 4 we would barely recognize the towns
 
a and villages which we grew up in. It is
 
up hard.to imagine. but we are told that
 
18 what..was once densp brush is now bar
lull ren laud, and our flat islands are cover.
 
es. ed with.pools of contaminated water.
 
1' In some vllages. only a handful of
 

)ua houses,.and,, the churches are' left stand
u ing. 'J2&:.ow provide the housing for the
 
I tu dozens-.. Tongans who will be left
 
Me I homel.r months to con.e.
 
u1 It, ook more than a week for relief
 
I efforts.to reach the villages on the less
 
le populated and rural islands and portions
 

of the main island. after Cyclone Isaak 
)ALd desroyed their once-secure lifestyle. It 
; ,. looks now, as though. it will take years 
a 	 for Tonga to recover. 

notI Hawaii's contribution to Tonga is 
have 	 been possible-1I over, but' would not 

uaf 	 without the jnitiatIve and assistance of a 
few people 

Sen. Andv Anderson was one of the 
first to soothe our fears bv immed'atelv 
offering whatever assistance he .ould, 
nincluding his centrall ' located, clean, of
fice space at 711 Keeaumoku for the 
local collection of food and clothes. His 
office ,worked to pull together the neces
sary.assistance from the community, 
and proceeded to follow our efforts with 
sincere concern, all the way through to 

I., assuring the transport of everything by' 
ship by the U.S. Geological Survey. 

As soon as the Friendly Isles of Tonga 
are beautiful again, I hope you take the 
opportunity to visit, and allow the Ton
gazis to 	repy what you have done for 

% them. I think yo~u will then understand 
why so many have done so much to. help." 

Onelua Mataele Wendt 

Local Problems 
I 	 ,We 'haw-been.reading a lot about the 

difflctq. lsa ahtcad for the sugar indus- 1;' try . 1.-1,,, 

Tzl-ton trwhat will the lawmak- t 
ers O'g*.alleviate the conditions for any 
induftaf .difficult days are evident? 

Cazl,.aiiaii, survive without sugar, 
pineapo...twurism. coffee. etc? 
We sku]4 fied the solutions to these Cc 

problems. We cqnnot rely on the federal .U 
government. These are local problems. 1IoI 

Lary M. Kamada . 

http:efforts.to


15-TONGA "CHRONICLE March 26, 198' 

S. . 

,F0igoo 

z.,
 

.41
 

- 7-

I.P. Lee departs for Tonga with 35 tonnes of food end clothing. Ko e Mravahe nad 
mei Honolulu 'a e SP lee mo e uta tokoni afaa toni 'c 35 mci 'Aiielika. 

IIFT FOR NEE IYUM 

About 35 tonnes of relief supplies for Tonga, 'shore mineral exploration.
 

on board the Geological Survey Ship, 'S. P. Lee', The Tongan Communi
arm due to arrive at Nuku'alofa from Honolulu ty in Hawaii donatcd 90
pext -month. per cent of the relief 

•C".supplies which consist of
 
Although the ship is Supplies. "They sacrificed 65 per cent food .and
 

35. per cent clothing. Ten z pa up p-.not a freighter, Captair their saloon and so. od ant 
Terry -Ruff and his 21 crew members donated 

w members have agreed their in pace so that per cen of.the ppies pack to be stacked hnthe SP Lee looa and also indide d 
tow mhi oer hve reief their spiesacouldtget .were donated by Hawai- -eneroom (eown below). Ko c kong ani 'o e kakai Ton 
-to ship. over the relief the pplies could get ian citizenssup-.Ues. Qn oT6nga," he Said. . Iwle'nS tokoni ke fakaheka nima pe I c "to t.kor' af 

According to Mr Hary ",S. P.- Lee" is due at . Mr Sowkop said- the 
Soakop who organised the pago Pago next -week to I-Polynesian community in 
ship to transport the sup-. pick -up 15 *scientist to Hawaii is going to stage 
plies, the, crew is great- conduct a *geological 'sr -a fund raising concert.for " 
ly inconvenicnced by vey -in -Tongan and Fiji -Tonga in .Honolulu on 
voluntarily carrying the an.waters for potential off ApIIJ 4.. "nWCC TO Re I Tonga

. --.
• . ,, 

Tong* National'Council the Church of Tonga, all Council of Churches is 
of urche, on Tuesday, the other member church- buying and de, atching
March 23, officially sent . vs have outside connec- 'weds which are expected 
a request for $USSO0,o00 tions and they'can arrange in. fJ, Kingdom soon. 
to the' World Council of -forbilateral funding.. ./ 7-1 
lvurchel office 11 Geneva, The TN-X, since cyc- Mr Connan said -the 

t ards thecost of the lone hsc,has tad di,- TNCC is organising a na
-kllowing reconstruction 'cusibs as -o what action tion.ltbanksgiving service 
pro. el according to' they Should take following to.. be held on Sunday 
.he Tongs National,Coum- thi devastation c~ased by eventug t the Ontenary 

~Iof ChOrhes 'Smcetaxy, . hecytlone. *-. .. 'church Nluualofa to 
_*v. John Conn.n, iWorld' 'Counc ofa .rse and tfiank God 

~ 'P~Ygad kwsctVl' irhe j express ourd'previouly doas 
: eal" . : $0,000 ikie. id ,00,id Ii .;tanks to various gOverm

•"c-tniunity housing Qouncil of churcb" al. ,ants which have gene
(pri-ae ngs) d, $10,000. touuly asistcd Tongs sice ,d . .i~ated !From 
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Offshore.,oential. 

~~ffiS.Pacific Islands .,*: 
.Dr hladonk afrcctlon, app~edmady. four 

per. ar, of the l2,630,O00 quieIdlomete m.
primig the' total ara of eight bliad ountris in the
Soth Pwdf, .But the surrounding war md Cabis 
con potential mauine and.minerad recon wj 
tobcexpoledcdi4dCd lopcdP(., .i, 

The inerab s d other 
reosrce; In the ofscharcas
of Cook Wads, I1,W-ibsd,
Papus Nw,Gulpes, Sumoa,
Soomo" 1diid,'.Tonpg end, 
Vuauaz. indude petroleum,
msnpuese nodulea,'meajlfc. 
ou sed, en4 botpho re,,
baxMe, sol" po -.. 

_,mz.. elgiit n.l ... to~e~
with INa~qc ani .'10noa thei*t-wa.. Toe-', UNDP"evtew'znzio hasCommittee f'-orn*C oniin recommemid fol iXimsion 
OfJoint Irospecting the -franthertryea=*.-.
MinealC u scY Athe . 
South. Pacific Offshore Areas 
(PCc,/soPC)...in' 1972 by"Ea-hlshed , L , . 

Establ~~~~~shed~~1 2 byde United Nations Economic. 
sod Social Commission for
MA and the Paill (ESCAP),
the member tI0 the explor-'

eop metr n nesi potn-
e. P/SOPAC-Ta. • WhnOalsA 

established In t .oza1974 fitie, 

pn 
Me .c cmil

the Trcnlucal iat;-r 
in. 

surveys, .fby-lJ ,p.oviding..; 
pensonnel. failitis 0ding 

hi22-'eciiuy t 

b r e iie',,
coth umon of eP

zaikok fram March 23, to
April 3,4982. : 

.In' Januar 1979. UNDP 
eaid a USs2. millionproject,' officially' kown as 

.. 'Jtlo .d ;,d 
, the-i" , 

'E~qcAy 6th pm. C ZIg 

A:dIditil .-findn"cia 
spoti hanuto 

,m e li fed the e r 
e. .... ,hph nd petreum. ofbc *eyd . deovalu.

on$ a t ahydrtienmal manganese I 

US$2.3 Mil".Orovide~by UNDP, will.e"been"e rU. 
pr id h U D.In Its, Tongs, there have beenCO/.SOPAC begint . ' for 

survey .work In.1975. Vesselstw semi suvy fohaoe bo~u chartered inr off. petroleum, two for engaseo ' • nodules, one for metafliferow1977. Osore woer fcued sediments, one for phosphedite
m n c ort -- d mimd fourf for precious corals, 

pn fo:r, Additional work win cady 

s e t netr n search foroffshore od' u.. "bune.-d
',ln". me. 
'?A ntho prog .n, 

se'ldg construction r1atcris 

~ ~ '~mIh~d n. 979mppli~~i.;:4~.- lmd 
inshore, nrpetaswessup tace' aroni 'doo.'w.re stamdi19O. 

c7e l AtrAl -Train gof memnber cou. 
nrace, JPPuc ra rjytd. try personnel has been carriedamcs,canes in-46, .un out abord. ship;. at the 
of .d. r echnica Secretariat mad at 

xennship tiebn nKspecial coumes;'op'onaored by 
WN M -United syami&dite Nationse o fOcoa~ICmPlpmte iit."r. ",, . 'it ha spo sored *&.' 

The . U n ited-, "to na.'shops dealing with o
)evdqineat - Proprsanze, 'ad ;neatshore- tolniJNDI) supports .COOP 'rources' md. a. 

....
 

" ,. 
, 

Tz"elz Tufui, Secreary 'to Goverament tigning the doervr.rred the Telecommunications Training Centre andV-oloa from the International Telecommunicaio. 

Government From' left to right: Neil Nonage. Tcchnica Mment; .'Anau Falekakala, Head of Training Centre I-
Representative. 

Ko hono fakamo bni'i eni 'e he Sekelitali 'a c Pule'anga k 
morni mai 'o e Senita Ako Fetu'utaki Fakanakoni moe naunau 'oku I Vaololoa nei he International Telecommunic

tc 

'anp 'o Tonga. Mcii to',hema Nottage, pule tekinikale '6 eTekfoni, 'Anau Falekakala, 

d watr south of Tongs,and of.. manmnese on a 
v... c iand in the North 
p &c.d cncourMp t 
f(or6zrtherwod. 

.;d-A few specimens of 
" 

. . 

" 

'ulu b e Senitamo Ron Linds 

hav LA" 
precious corals h v e n Ifound but some potential.:p 

area remained uinsurveycd. In 
. -Te sarch forconstruction materials has led Yt
to three surveys off Tongtapu -s 
amd the discovery of fine 6
grained sa d dposits which, o 
however,. needed" further 

Work on land hes shown ho
that beach sands should no thlon r be used. for construc- w,
doe material, se they wee to 
not being zeplenshid at an ha 
adequate rate to meet local th 
dnm. 

" ' 'P s theFP a 
.P 

•f rsh_ . 
'. Ala '
aN ,a 

//
 

•OPAC willaactvites, tct .o...........
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Tokoni Lahi 'a e Pue'ang 
Kuo tali 'e he Fakataha Kapinet 1i he ,mahina 'e ono ka hoko mai. * Kuopau foki ke vaki'i eni mo 

a 'Ene 'Afio ha ngaahi tokoni faka- 0 pea ki he nguhi feituu 'oku 'ikai tokanga'i 'e he 'Ofisi Langa mo
 
pule'mga 'i he tafa'aki fakangouc, ha nisini tulektoa palau mo fisi Tokoni Afaa 'ofakafou he
 
naunau lnga, toutzi mo e ako wpu 'o hIange ko e fanga ki'i motu Potungaue 'o c Ngaahi Ngaue
 
mci he maumau lahi kuo fai'e he iiki 'ITongatapu, Ha'apai mo 'o ngaue 'aid 'a c naunau langa
 

pea kuopau foki ke fakapapau'isaikoloneko 'Aisake. 	 Vava'u ke tufaki ta'e totongi ai 
Ko e tafa'aki ki he ngouc ko Iac nganhi huo lafalafa, huo sipeid, 'oku fefeka 'a e sino'i fale 'e he 

td'uru'uni ai'opehe: huo langa mo e helkpelu. Potungaue 'o e Ngaahi Ngaue.
 
" ko e kau ngouc fakame'atokoni (Vakai ki hono fakaikiiki 'i he peesi 8)


'e palau mo tisi ta'eototngi 'a e KO E AKO 
'uluaki 'eka 'e taha pea ko c 'eka NAUNAU LANGA O E ako 
hono ua ma lahi hake 'e totongi 'E ta'etotongi 'a e naunau langs * 'E 'ikai ha toiangi ako ki he fanau 

zko mei Vava'u, Ha'apai, Tongatapu' a'u hono mahu'ingavacua pC.
* ko e kau ngoue fakapisinisi.- ki he 'api kolo pe 'api lisi ki ha mo 'Eua 'i he ngaahi ako'anga 'a e 

'e totongi vacua 'a c 'eka 'e taha monomono pe ko e toe langa fo'ou Pule'anga 'i he konga ta'u fakaako 
4o au ki he 'eka 'e 84. "oha fale maumau. hono ua mo e tolu 'oe 1982.

Kotenpa'i'akau mo c ngaahi 

e
pulopTla k fae ge totongietAcc-hf th md 

i so and Tofaa, an uhe 
fror inerl reourcswaers as s 	 ihow wehiTongn farw Toproue of dn SP. io 
a ~~ ~sie ~ ~ prmien~ ~ oT s h f Pao hvse tofrmierlexloatona offsnoul 


whud aofa Indic i al
 
graphic~ ~ ~ reserebh~ pahi veslesseLElhvetdlL.M
ias we tsoa g headnd 

geo-scntific L ad	 foaad. thik 

Mathls a Rise-


Thg 18-day offhor durvly 


for mineral reource in Tongan waters has so far shown 
sitefor mineral exploration at om .
 

a -proming sourtal 
Ha'apai. 

g ecenEti from the Amerin
gr'aphicTh lead LEE" have Ocn orewcrh veml "S.11. told ML Masty 

King Tsmia'sau Tupou WV during the: auldience that wr 
they have found a potential site for oil, gas or mineralOk 

istescodtm	 4•exploration atoaT'apal. T to Nauualofg, . .Ib"c vend, on her way from PapI Pag 

RoOUP
 
tasad ovr and monitored data from ten h y 

north to south between the Tongan volcnmk isands •swhich included Ll t, Kao ond Tofua and the coral 

slands to the rutof Ha'apai group which includedMo'unga'one, Fotwha's and also Ha'sno, Foa,Lifukta wod Z. 

edoatio fr eIhiE-s 	 1he odiee th n the s dinteston 4 

ties of a resourceful mineral potential offshore area. 1t 
Meawh il 

.001hem part of 
he SP LEE ie csutlythecruidnsecond " 4Tongatapu." This is time

in the 
that a sh-llar survey h been o Wthow Aas duced 

n dahe,,alintdom."Wsenfirst wi sadr".,-dma by a cy9~
k t rm €oke,,ss, 	 -
,,,,,rh 


'
 Trap to rm y between Tonaap md IS 
tedber e 3.and October u979. 


iofn ore exploration (or O In T p i no.
 
year use ro y
to searuntil het co 6e " ant a 	 %%" 

Io L .. aa d .a "b-" ,a0 ,"a, no e Mah
 
fhe dien avas eynd ka thek fo "a I Posta ou
s auts M 	 e hl 

ea age, 
the Ny I 1.h ooyea

di'ts t 
tefndaswe vaid to thei 

L"I he Weepaks * "oe wkealIs .w 
boe r ren DTarook.i t h 	 e 

amf phinor Toofd III branhen aukiB *" of dw "se "nnaess 	 kleasp . 
dhou efkan of the eydo dlair Iesrt 

dazaWe cound by the t;dooo to the.ir sooOEa'qd Itoa iea,
€ienta'propartis H 
SinTomptapst, 25as's, i and Vava'a. T heyba "Io-i U a-"m Is na's Im d 'a 

naive firs-handreports of thecydoossdarter. ''a .k k we' adllmlalmo 
The Comany staner, Mr Graam Woolay, ;sh is . - .:.• - 'ata Io.i mad In l 

bonedIna ve,Is curnl in Toop to wak &W"on 	 ka" epasssrmaynanlandto,thei d 	 " • fnts. i 
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Searching for chics. 
which may yield future oil 
or minerals, an 
internationally stared and 
funded resewych ihip iscruising near the Tonga
Trench. 

Rising up from the 
Tonga Trench, the South-
cm Platform will be cx-
tensively.surveyed by the 
American geological ship 
S.P. Lee, Lying north to 
south, the Southern Plat-
form will be crisscrossed 
east to west by the re. 
search vessel as it carries 
out a number of sophisti-
cated tests. 

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

Included on the 
research, team is Sionc 
Soakai of the Geological
Survey, Ministry of Lands 
and Surveys and Natural 
Resources in Tonga. His 
8.00 a.m. to 4.00 p~m. 
watch will monitor gravity
and magnetic field data. 
Mr Soakai is a veteran 
ofi similar research cruises 
CO ducted -by New 

aland and France. He 
a d that the assignment 
of monitoring geophysical 
da will be new to him. 

An inte rnal crew 
icluding Americai,

& stralians and New 
Zedanders will be 
roated in the three 
li ferent legs of the 

ision. After completing 
:c ir eighteen day explora. 

i of the Tonga. plat-. 
m, the Lee will head 

o 	 Fiji for a brief stop. 
rv 	 r before continuing to 

Zuau and the 
omons for the second 

n2 'third legs of the 
ion. 

Programme director 
ad marine geologist, Gaky 
Greene, emphasized that 
the primary goal of the 
mission was to look forrisource potential off
Tonga's shores. 

'We ae not in the 
business of exploiting 
those 1CSOUrcS, "MI 
Greene said. 'his is 
purely a research vessel. 
If there is potential oil 
or minerals, it's up to the 
government and the 
interested companies to 
agree on what to do next." 

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

Sponsored by the 
United Nations Economic 
and Social Commission for 
Asia 'and the Pacific 
(ESCAP), the research 
mission is being funded by 
the -United States, 
Austr,,, z and New 

Zealand. It is working 
through the Committee 
for Co-ordination of Joint 
prospecting for Mineral" 
Resources in the South 
Pacific Offhore Areas 
(CCOP/SOPAC). 

Operating cost for the
 
vessel is $10,000 a day.
 
Electronic gear alone is
 
worth n estimated three
 
to four million dollars. It
 
has had exensive cruises
 
along the oil-rich Alaskan
 
coastline along with
 
conducting tests off 
Oregon and California. 

Along with measuring 
the earth's magnedc field 
and'gravity, the Lee will 
gather seismic information 
and collect soil sampes 
from the Tonga Platform. 
Other tests will be able to 
determine what kinds of 
rock lie 2.5 miles below 
the ocean bed. 
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a FROM PAGE 12 

KSAIekIa i amaeor The Kuari oe ELECTICIAN, MfrJean CH" *Zmhhheara t am a edt e 
MIMI) r oil. gas and minerals in the Sut em. Dr Gary . Lee m a. 

Grene -


20 y On the reent avis. she 


aific amre visiting Suva. 	 Greyie stadai th.Lh2s .the fiat ofabout 80O uuala crew15 

timnth~at the U.S. haemone iaisz a5 rIhoetfln On ty r opb al.ntinto such &Vent~u *Geo aerw members. The'
scientists fca South cal work on the southern WorBOPAC tras is weighted
 
ted tates. Aztria r=stivelyahalow water 

ifta the bitreat uthe-I o sPaentform snaaro__of_"It'sPe________ _____L_- _ _ 
- ve uean. be hkb , 	 _ _ _-id - -Mew Zeetind beM 	 South and l ei st ocly •otspu

this month LTn"Can flaaked by tLe Tonga vermt a only the Svva
'Th ou le s Sa thean and is exw Trenh to tam sLt. ' wp bebeio n to fro .,I,•p,"l 	 ,1, : . ..... .
 

VrioJune after The aim Of that Crise 
 po<hyrical researc. oring through F i as to a aeste . Otherships divide their t .uatu. andthe8oomo hum ential the time and efforts asong saw -i	 t 
ads.ator 	 whic-h Ma Just b ;olog, oceano.: tn e"uva *. Iphysical r until Friday

south raene6= rpybfaand meteorology aa and loe will leav 
Wwork ispart Ofa six perlu lese as s OMOrrow. 
'te two A v'ian A sophisticted c eiWic "Oil indutry " witht Amern tem revead detailsof 	 eozn~erable euipment.014 .Lamd at better 	 ,5fra,.bleikapldeearcttradithe below the seeod but a meet with spec:fi needs I ta&Eusc ..... .. Staomatlmae wee arat of 

work =siomiine 1 which the Le integrrte the .e.Wi yesterdayt ra akll.L*Au ~" gweM 
eworkis bel fLa . r fi nl ro'ats will be a at advning ldentl

h Austr1ia New available. -n...____ __ 

o e deal coputer specfaicrstlrMa2 

d the U.S. and Is lementary Lrfor. *e I In
 
onusdot =sUonwas obtsined by .is in W
under the 

ton. inpWoCOP/SOPAC dredging the rocks wh Zbr 
Uslted Natis sup m.adarie the platform "It was on a similar Ship 
4dbody basedin ava. etheic they CMV a its SGS scWetist. Dadda fenctioo of COOP/ n cov B
-C la to search for ;Xt.h,h quality
w1emisnthhe esai aawsotle14gSabasin on Aissia 

iPd FMST ~ AreeI.T e rly resufts at the 'duty had I, am	 t37 
dla atists a Toagz :kat the sout-!titLr Davidn Schll p. cruiern show Platform isa• te.t-y t _t t Wasust" 	 ', 

1.8~5hflrg 	 in herd bodrock. not 8:eo 8a 	 es but the s 0wn ran line n di overed a 
board have to stud, and hickedimetaryYSOPAC In Sam r*M ireaitsdtar beo rer 

-ISPLMisawail ian t 	 ',-"* u thPans raveunJy
501231oeai oA ~r!uM ts 157.51t elI deposts in 

hLi works offhe pTti = Wll. b SotAbufi a 
Vand~ ~ ~ i ~heytree ansauhaaqu Buy Ilo1115 atve

Inlaty r~in alshe ina n- bd Tongs not diScoversd
 
LL9h preeent 0P/OPAo an unexpected cii if~SIDE e h Lesda
cc Xr, INp ths male er .. 

they________wovd still be Det A r ayd letagn, rm 
thems no Ql is the Slt aw"Y. cwh eao h 4 
Pacific 



Uaited States
 
a( ' Department 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 

,Fog w.1eie r 1M filed Maij1, 1962) 

KDERA. RKSOURCESemG RESEAICM SiWl CRLISS PACIFIC OCZAM FORl ZN~ 

research ship S. P. Lee to currestly c a nbiw-monthTe U.S. Geological Survey 

crvise in4the pacific Ocean Sathering geologic information that may lead to discoveriLs 

of ew Oil an gas resourtec deep beneach the ocean'sa surface. 

is presently (earl?
The VWS research vessel, home-based in Redwood City, Calif., 

around the Republic of Varatu (formerly New RebridesNay 1982) surveying offshore areas 

Islands). gathering sejiaic, gravity and magnetic data. Such data vill help USGS 
geology and tectonic framework to assess the potentialscientists evaluate the regional 

and Sas reources, and to assess geologic hazards that could 
for the .acrceace of oil 

a area around the
offect explorai- and development. The Lee has alreadmy surveyed 


Kmi dos of Tong.
 

Te S.e. Lee voyag is povding toehnial support in coaventional energy resource 

Islaed Sovermeata under the sponsorship of the Agency for 
identification to Pacific 

mon& the govern ts 
vt erna,OaAl Development. and is conducted under an agreement 


Australia, Iew Zealand aud the United States.
 

at the

Some of tht preliminary results from the current voyage vil be given 

for Energy and Mineral Resources,
quadrennial aetcLng of the Circum-PaCific Council 

Some 1,000 international representatives are 
Auust 2Z-2A8 1982, in Honolulu, Hawaii. 

meeting aid to exchange informatiou an the many ambit ious 
erqeecteo to attend the Bavai 

countries are conducting as part of the circufm-Pscific Projectatudies cht the varime 

US gicietista,wa otters will meet for a briefing Monday, May 10, 1982, at 10:00 
ConftitutiOu Ave.,

&.a. iu the Lecture Room of the National Academy of Sciences (2101 
the Circum-Pacific Map 

as part of a four-day working session o
Xv, Vashaagtoa, D.C.) 

project.
 

The Map project -- probably the larget undertakins of its kind -- vi!1 map the 
which covers more than
 ocean floor sa the contineestal mariiU" of the Pacific basin, 

aid in the
 
half of the Zarch's surface. Results zf this mbitious mapping effort viil 


se4rch 6or critically needed aineral aad energy resources and will increase our
 

understanding of the resouxces, and of earthquake and volcanic hazards in this
 

the world.
,eologically volatile ares of 

UR = ezample of nmo mineral deposits that can occur in the Pacific Ocean, a team 

P. Lee last :fall found rich metal deposits of zinc, copper, silver and 
aboard Oe S. 

the Jum de Fuca ridge 250feet below the ocean surface oa
other critical minerals 7,00 
 one of "the mout
 
miles off the Pacific Noethvest coast. The discovery was hailed as 


excitit u"ats for U.S. marine geoloists in recent years."
 

n iabaul (formerly New
 
The south Pacific Leg of the cruise vilI end about June 11 

viii then head to the Bering and the Beaufort seas to conduct 
Britain). The S. P. Lee 

the U.S. Outer Continental Shelf.additioal gIlogic inveatigations an 

Photo credit: U.S. GROLOGICAL SURVEY
?boto so. 1-240 
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the Broadsword and the Brilliant -- in the battle group. They have the much more modern
Sea Wolf antimissile missile systems featuring highly sophisticated Marconi Ltd. radars. 

Sea Wolf is comparable to the U. S. Navy's Aegis battle-management air-defense radar 
system which first went to sea last year aboard the CG-47 class cruiser Ticonderoga. The 
Aegis system, incorporating General Dynamics Standard ER (extended range) and Standard
MR (medium range) missiles will be deployed on all such cruisers, two of which are re
quested, at $1. 1 billion, in the FY83 defense budget. Moreover, the Navy also is starting
to deploy the General Dynamics Phalanx system -- radar-controlled rapid fire cannon -
for point defense against any missiles which slip through the F-14s and the medium-range 
and short-range missiles. 

But as of now, the air-defense systems on most Navy ships are very old ones, based 
on radar and missile technologies dating back to the 1960s. "We'd be in very tough shape
against a massed missile attack," asserts one Navy source, contrary to the official claims
of the brass for public consumption. Adds a very high-ranking Defense Dept. civilian official:
"The Nary 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 sidk. 

But a carrier need not be sunk. All an attacking missile force need do is put its flight
deck out of commission, leaving its interceptors and attack aircraft unable to take off or land.
"As 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 surface fleets without bankrupting the defense bud
get to pay for their defense." 

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

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

NAMES IN THE NEWS: PROF. JOHN E. (JACK) FLIPSE WAS ELECTED to the Natl. Academy
of Engineering. Flipse is at Texas A&M Univ., College Station.... L. Donelson Wright of 
The Univ. of Sydney, Australia, has been appointed professor of marine science and chair
man of the Dept. of Marine Geology at the Virginia Institute of Marine Science, Gloucester 
Point.... Fritz Huntsinger Sr, received the 1982 Offshore Technology Conference Award for
Individuals. He is the founder and chairman of Vetco Inc., Ventura CA, aud 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 InOceano
graphic Science went to Prof. Anthony B. Watts, Lamont-Doherty Geological Observatory,
Columbia Univ., New York.... Lt. Cmdr. Wayne L. Perryman has been named commanding
officer of the NOAA ship Chapman, the newest vessel in the fleet of the Natl. Oceanic & At
mospheric Administration. She is a 127-ft. fisheries research vessel. 

OCEAN SCIENCE NEWS ispublished weekly by Nautilus Press Inc., Washington DC @$235 per yr. Edward W.Scripps II,
Publisher & Board Chairman; John R.Botzurrr, President; Jerald G. Clemens, Vice President-Marketing; Frank Capra Jr., Vica
President; John J.Mullane Jr.. Secretarv-Treasurer. OSN editnriml emtff!. wlt ..̂ h .... ... ....-..... 0 



who say they'll contin..e nmarching into Baghdad and install theirtype of f'niamentalist Islamic r'gime il lra:J. That is seen as aT 
THE 

threat to the GlIrs more conservative states, most particularly
I 	an 's IVar Successes and imporly1antly Saudi A,\laia. IL. DAILY0 nmosypa~lrarorThreatenNeighbosThreate Negh 	 Repately, Iran has warned menmbers of the ju IfCooperation Founded 1951-Council, snch as Saudi Arabia. Qatar, tie Uuitd Arab Emirates,territory if they continue aiding Iraq. The GCC istrying to form 

Published EeryBusiness Day 

By DeVan L. Shumway ' and initiate a milied Arab stand toward fhe 1'an.Ir qwar. KEITH J. FondHIER 
Finally. lie Iteagan administration is becoming concerned ab-AN UNEXPECTED side eflect of the Iran-Iraq war, entering a 

out the elrbet of the war ii tile strategically inpolant Persiancritical new stage, involves Saudi Arabia, and whether this stal-
Gulf. It was that concern which led Secretary of'State AlexanderM.ilaig Jr. to say in a speech at the Chicago Council on Foreign.art
U.S.ally in the Middle East faces a new threat to its political Relations that the U.S. intends to assume a more active role intrying to find a road to peace.In the past, discussions of threats to Saudi Arabian stability Is there danger that the Khomeinri government, if it succeeds inhave centered on two prima-' theories: winning the war that Iraq began, will decide now9 That the kingdom eventually was going to be torn apart in an 	 is the time to 

iranian-type revolutirn that would take it from friendship to 
spread its fundamentalist sectarian religion to other nations of 

emnity tiwa, the girlfthrough lbrce of arms? Certainly there is such a danger,!!re U.S. in much the same pattern as Iran. whichnot ong ago was a U.S ally in fle Middle East. 'lhat 
but such acts - either throuth military or political subversionscenario means - certainly would result in the threat of'a direct counter-generally is not acceted as valid by pr.ons who have closely response front the U.S.examined the hisltory and culturl of'Saudi Arabia and know thestrength of tire royal family. 	 flowever, it may ie a recognition of such a potential threat

* That ultimately the Soviet Union would tighten its ring of in-
that's awakening the Reagan administration to tie new status ofthe Iran-iraq war. Or perhaps it wasfluence around the Arabian Gulff-	 a statement by Ayatollaha program that seems to besucceeding - and find a way to surbvert the Saudis. 'fire Soviets 
Khomeini warning the Gull'nations to stop what he sees as obedi-

have extended their influence in the region through AI 
ence to the United States. "You must realiie that theetsurpersra nistanand Iraq, hut tIhe comnirullist 4iartt liastrt niade perceplable head-
will not suiport you as nit (et as they helped the criminal Saddam(Iraqi President Saddam I lussein." lieway in Saudi Arabia. 	 said. "They will sacrifice 

The alleged new threat to S'rrrdi 	
you for lheir own interests. I have a piece of brotherly advice forArabia comes from lie fact you - do not do anyvthing which will oblige us. under the tenets ofthat tire tide has turned inthe tran-iraq war toward the Iranians, the Koran, to treat yonr according to diire law." 
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Research Will 	 " 
Chilli"rdStle
Be Topic at
Conference A% 


By Marvin Mturphy 
Oil IDailySlafflWritcrtileSCIENTISTS relpurling on " 	" .°...$"IrjP3 


voyage of tlh.research ship S.F. ,
Lee at a .12- ion l'acific ellcrRernt 
conference inAu.'ust will have 
more to talkaboul than their prim-

f/ 


ary gasmissionrand thc hurt for signs ofil, linleralts 0I/ 

The Lee his been harassed by aSoviet trawler off Al,tskas Kodiak /w ,,,
Island, took emergencv stpplies to 

itorm-swept l'onga Island and 
bund strarre sea creatures swim- d 
ling rhrougi boilirtg water oilf the 
)regon coasL /' 

Gary Greene.marine geologist 	


,. 
 /.CTir,vith the U.S. Geological Su'ey.... 
vilI headsortling ona tcam of scientists re-the ,Pacific leg of"the 4 	 Jraluseia./"
11..a t , wouJ', ns re 
:.F. Lee's ninc-m ntth cruise. They """-,'.....DA. 

,... .
ill discuss the tilp to about 1.000 '..... 

cople expected to attend the Cir- ... 	-nJ 
1.,,.
uni-Pacific Courril for Energy AREASOFTlEI t W.GE
nd Mineral Asout'rces confererce 	 ACIflConmindicatcdina up shoultinqtherouleofthen.search ressel S.F. Lee asit stdicsta oil. gas and minreroal IZ 7iitenial 
 Ther yagt.sf -	 Irfthe Pacif. rIdioras will bisecsrdattheCi ircaniParcCorncilfor 

llorsotuto~~~TliAue2*2Greene. deputy chairman of the ./andMineal Resutrre s rotlf trce infhrori Atr. 22-28..ar. 
niference and one of20 scientists Navarin Basin.board tfie ship, recently cale Last March. the ,hip After delivering its cargo. scien--meto prei:tre hisAug.26 report 	 hregan what tists aird lie crew were invited to China will .send arepresentativethe USGS hailed as tire first exten, 	 to the conference fortll first time.meet the king Fioriunatelv for tiethe confireirc 	 UOtcr major speakers at tre rineet-sive survey or the Pacific Oceansrouth 	 men, nnrttll. dressrd in shrsf Haaii - a 	 ,rrr-- held every fours-ears duringthat and T-shirts.there werea few rice-ider the auspices of lte Unrted w\ouhlIit nine Inonilths. taking it to lypre.cssd 

the past 12)ears - will come fromations, with help of agercies in Hlawaii. Tonga, 	
Mi.rchan 1arine uni- the U.S the VMvitIl Union. irdone-the Solorions.e United States. Australia and Fijis. American Saina. ard 

forms aroard fur' the oflicial ciere- sia, .Australia.(rhi'., nd Cinada.monies.!wZealand. 	 More than 175 reports will heVanuatu (formerly New Ilebrides Undersea SpringsWhile trailing a two-mile-long Islands). 	 giver at the conference. said J.
Whileoperating2W0nilesoffl'heag line eqripped with seismic 	 Erick Mack Jr. of Urion Oil Co..Afler the South Pacific poilion Oregon coast last year. it disco-nsing hydrupinnes. the lce nar-	 general chairinan. Mike Ilalbotly.of its mission. ending aboul itte vred a nvirnnirwly averted a crllsion with a 	 hot sirrings with iHouston geohiwist. is chairman of11in !Iahaul(fornr-lY New tlri-,viet trawler duirirng e 	

crab like and \"silike cirlrres tlre c-ouncil ar.,!hoorary chaira erui.s laitt. Ure Lee will head for Ie le-'eral years a-o olTAlaska. Ship 
in near 400-h. ree ('elsiu. lu-rer, nan of Ire c'nl-.rene.ring and Iteaulbr Sea. offilaska,p.'t'crence 'inrb.jid 	 ntures. The area. believed to conlh. Soliet furrher se smic work -	 Iurng tihe .r.eting.detailsfor 	 ora
retLrrn- ,in rich (Jt'liiils icrire, topprer, Ike;sel veered of the last ninute. 	 var ilapirn, projetI irrolsingin.to its horme base inledwood silver and olltuff said the Iee hept coning 	 Ir criItal nieals. 1I00geroscientiij:., Irrrr('ity. Calif. in October. 	 7 Patifichas art "iircrelrdihl., resource Iliotn-spite repeated warni r.sthat it 	 enunfrres iviltfie released. DataShlortly aller leaving Califo'nia, tial," said ItiX:,d been trailed one whole day 	 obtainel duri' theit r'ceived an emergenrcy call for 	 coo-Tire !'at'ic coiference is spoIn-;had been tliotrgrlilrhed repe-	 taining detailhd iritrirlarion onhelp in trat1,portinl. food ard dlo--dly. liring ol'ralifin.9 in tlre thing 	

sored hl lrAierican Association thr sea floor ensi irrur. shore lines,dii.ated iy Hawaiians aier of 'etroicrriskan area, tihe 	 " re l-gists, six otlher elerg" and i lship found oil- IIre kingdrom 	 ir..;ls. ketllhernhilor Tonga. near Fiji, relathd tr nizal ions, and is sup.iringrock inthe Bkiirg Sea and was %,tririkIhyCyclore Isaac, leas. 
g a	 anirivolcanir activily, arl otherprrted by 42 s'ienlific groups lii technical m,;lterrrocarbou potential in the ingthousails homeless. 	 is h,.iig put on a 

countries aloig ilePacific. US(;S computer. 
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I'.v F ,hL,,J,l u.l :i~ttcover5 rMrLM thana mc An w14ii 	
lig the iLarth's Ihe s.an: geolo;icd-plate twodna~y where.. ,,, t Jmjaua surface."WA-SLLNGTON - Intemational scientists 	 productive Indonesian oillields are situated.

have nearlycompleted a goological profile of 
The result so far are "amazing." Mr. A U.S. Geological Survey vessel, the S.P.Peck says. The Pacific map, eventually willthe Pacmic basin that could aid In the search 	 Lee. h-s completed soundings off Tonga andbe published ina total of 43 separate formatsfor "critically needed" 	 is accumulating seismicenergy and mineral 	 data off Vanuatuand detailed segments. Theresourc-, 	 map compiles and the Solomens.U.S. Geologic Survey officials earlier discoveries of 	 The Redwood City.

have announced. 	 seabed minerals and California-based research ship isthesubterranean oil and gas and also indicates 	 same 
one that recently found rich deposits of zinc."It's probably the biggest map-making the probable locationproject in history," asserts Dallas Peck. the 	

of other such troves copper, silver and other minerals 400 kilomethrough theinterpretationofgeologicaldata.federal agency's director. "We've 	 ters off the U.S. Pacific Northwest at depthsBesides its potential commercial value, of 2.100meters.assembled several hundred earth scientists 	 the project's analysis of fault lines, seismicfrom 25 different countnes to chart an area 	 The riesults of the South Pacific surveyzones and other crustal features will help the will be reported at the Honolulu conference.Union ilU n~uSi P cc countries "minimize thre hazards of If the data indicate possible hydrocarbonnatural disasters like earthquakes and vol. deposits, oil companies could be induced tocanic eruptions," by enabling agencies to apply for exploration rights, the council'sp provide better advance warnings, Mr. Peck spokesmensay.act
Thai Gae Fi f the project's 	 Cooperative Effortto a conference of theigw b The cooperative effort has also led to thePacific O~ncil for Energy andand Mineral Re-onergye 	 signingwai, J 	
ounc for E Mier r areet of three U.S.-Chinesenov 1jitSpec,toTho AA jn 	 htWl scientificsources, an international body that organizedBANGKOK - Union Oil Co. of California the project. The meeting will be held Aug. 22 

agreements that will involve 31 joint
and two Japanese partners signed a contract 

than one hundred scientists between the two
with the Thai government that will result in to 28inHonolulu.The council s supported by the U.S.Geo-a $1.6 billion investment to bring new 	 logical Survey, 

countries. Among other things, the two na
natural-gas fields into production. 	

several major international tions will work together on earthquake.oil companies and geological societies fromThe 25-year sales contract marks a major 	 prediction methods. coal-basin explorationthe several countries.step forward in Thailand's bid to slash 30% 	 "We're nwcomest h iRelated Researchto 40% off its costly oil-import bills. By the Eighteen of the 
cmpared to the Chinese," a U.S. Geological


end of 196. Union Oil and its partners expect 
43 charts are already Survey spokesman says. "They've been
 

to provide between 550 million and 650 rnil. 
available to scientlats and exploration com- workingin this field for thousandsof years."


lion cubic feet of gas 
panles through the American Association of By pinpointing the likeliest mineral loca.
a day, up from about Petroleum geologists, a Tulsa, Oklahoma, tions, the140 million now being supplied under a 1978 	 map-making project couldprofessional body that's assisting the council. significantly reduce the cost of future exploagreement. Thai industry Isexpected touthe gas. which will be taken from the Gull of The Pacific project, started in 1973 at theThailand. 	 ration, thecouncil says.initiative of U.S. scientists and oil compa-Union Oil said it and the two 	 "Three conditions have to be met beforeJapanese nies. has spun off a number ofpartners will invest 	 re e- an area can be$1.4 billion in bringing search activities. 	 judged to be North

the new fields into production. The Perole-	 prospecting," explains Donovan KeleY, aFor instance, it has encouraged the U.S. Geological Survey official.uM Authority of Thailand, the government 	 government and United Nations agencies to 
"It has to have 

agency that will 	 the right kind of rocks, a history of tempera.buy the gas, said itwill support the first detailed study of hydrocar- tureinvest $20 million for a 42-kilometer pipeline 	 and pressure needed to cook the raw 
to connect 	

bons In areas off Tonga, the Solomon Islands materials for fossil fuelsthe fields with an already. and Vanuatu, formerly the New 	 and geologicalHebrides structures iroperating 425-kilometer pipeline 	 which those fuels could bethat trans. Islands. These South Pacific islands lie on trapped."Porsgas fromotherfields to shore. a
i anA t Ma WntThe contract covers gas from four blocks 	 Irs IL 'si ares Want B Carin the Gull of Thailand concession held byUnion Oil and its partners. ad
Union Oi has an W0interest Ineacho a e e as anese, ot ritistwo of the four blocks, while South East Asia Spwcu toThe Astan Wal Ser.a JournaPetroleum Exploration Co. of Japan holds ROME 
tant production process takes place. Not only


20%. The U.S. company holds W%of each of 
- The Italian auto industry is is the Acclaim assembled in Britain, by BL
contesting the nationality of a car, and thethe other two blocks and Mitsi Oil Explora. 	 says 7O% of its parts are British. 

inEurope.
tion Co. of Japan holds 40c'0. 	 dispute may affect future Japanese ventures But 70"7 apparently isn't enough for someIn 1978. Union Oil and Thailand signed a
25-year contract covering one field. Produc- Italian auto makers. "We are opposed to this
The car is the Triumph Acclaim, which istion at that field. Erawan, began st Sep 	 car's entry into the Italian market becausemade in the United Kingdom by BL PLC oftember but has been below contract levels Britain under license from Honda Motor Co. 
its contents don't reflect what we consider to

because of technical problems. Petroleum of Japan. The 
be the proper level of European participamodel uses some Japanese

authority officials said Union Oil currently is 	
tion," says Cesare Romiti, managing direc

supplying between 140 million and 150 million 	
parts. tor of Flat S.p.A., Italy's largest auto maer. 

cubic 	 BL says Its Triumph Acclaim is British.feet of gas a day instead of 	 He says a car should be 80% European.the but the Italian auto industry associationcontracted 200 million. Production is expec-	 Other Italian auto industry leaners naveclaims it is Japanese. The question of nation-ted to reach ' 	 disputed BUs 707 figure and say the car is200 million cubic feet by Septem.
ber and 250 million cubic feet by the end of 	

ality is important because Italy limilts im. only 60% British and that that isn't enough.ports of Japanese automobilestheyear.theysakl, 	 to 2,500 a One Italian auto industry insider says thatyear. BL plans to sell 4,500 Acclaim modelsUnder the new contract, Union Oil and it- inItalyover the next 12 months. 
Italy isn't really interested in winning its

?artners will supply an additional 150 million case against the Acclaim but is more conItaly's Fbreign Trade Ministry says itis cerned about "the:ubic feet a day beginning in 1985 and more 	 examining the car's origins and may use the 
entire issue of Japanese

products coming into Europe under cover ofater. The price at which Thailand is buying 	 information it garners as a basis of a protest,as under the second contract 	 joint ventures such as these."hasn't been to the European Communitys executivelisclosed, but sources said it Is about U22 	 A top auto industry association officialcommissio)er 1.000 cubic feet during the first year of 	 agrees. "I think we have the general supportItaly apparently would have a hard Wne,roduction The petroleum authority is buy-	 of other Common Market members inmaking its case because the pertinent ECig Erawan gas at $2.0 per 1.000 cubic feet 	 rethinking what constitutesregulation states that a product's origin is 	
a European 

r the yearof thatfied's p L 	 productinthesesituations." theofficial says.the country where the final and most impor Friction bver the Acclaim heated up in /-%!

ADrl wen shioments wer- hPId nn In Nnrh. 	 14 
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AAPG ENlMR 5 
USGS Research Vessel To Explore Pacific
 

by Tony Hatch 

REDWOOD CITY, Calif. - Hot


REOODa Twaler,aleif, vlbHot-,.-Atstreams of water, a lode of valuable 

metals, eerie sea creatures and even 
some harassment from foreign ships 
may all be part of a voyage of the 
Samuel P Lee. 

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

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

Greene, deputy general chairman 
of th9 Circum-Pacific Energy and 
Mineral Resources Conference, to be 
held Aug. 22-28, said that findings 
made on the Lee's voyage will be 
made public at this summer's 
conference in Honolulu. International 
earth scientists representing nations 
having an interest in the vast Pacific 
Basin are expected to attend. 

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

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

The Lee's captain Terrance Ruff, a 

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

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

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 B. 
Mackenzie (AC '57), Marathon Oil 
Co., president-elect; James D. Lowoll 
(AC '56), consultant, first vice 
president; Edward D.Dolly kAC '65), 
consultant, second vice president; 
and Nancy Darnell (JR '74), Nova 
Petroleum, secretary. 

, 
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The scheduled nkwmorth voyage ot Samuel RLee. 

- ' 

, 
/ . I 

I : 
. 

._ -----
.. "a -t.. 

. 
. .-. ,,. 

Thursult~softhe research vosssSamuelP Lee'sfindings witbemadepublicatthe Cicur-PactiEn 
MkiereiResourcesConference, Aug.22-28, inHonolulu. 

Minerals And Strange Sea tne rugged mid-ocean ridge system
Creatures called the Juan de Fuca rise. The sea 

As part of this year's assignment, creatures living near the 400 degree 
the Lee will also explore an area of (Celcius) spring included crab-like 
the Pacific for manganese nodules - and worm-like animals, 
which could lead to potential mining According to one of the Lee's 
of that strategic mineral - and scientists, the oceans have "an 
others. incredible resource potential -

On a voyage last yeor, '3cientists on resources we didn't even know we 
the ship discovered a volcanic 'vent' had 10 years ago." 
which they believe could reveal a The energy and mineral potential of 
lode of silver, zinc and copper. The the Pacific will be the prime subject 
volcanic hot springs, apparently among one thousand or more 
sustaining an assortment of scientists and authorities who will 
strange-looking sea creatures, was meet in Honolulu. Among the nations 
discovered approximately 280 miles represented will be the United States, 
off the Oregon coast in a section of the Soviet Union, Mexico, the 

Saudi Arabia Lets Aramco 
Lower Crude Oil Production 

HOUSTON - Saudi Arabia Although the Saudi government has 
apparently p-ins to allow Aramco not officially set policy to deal with the 
production to drop as much as 2 current unusually weak market for its 
million barrels of oil per day to defend crude, the production cutback has 
its $34 price tag on Arabian light received the strong support from 
crude, according to Petroleum* neighboring producers and Aramco 
Information International. offtakers. 

The Feb. 15 issue reports that According to PI, the Saudis have 
current production has dropped to a not previously dropped production
little more than 8 million barrels per significantly due to customary caution 
day and the Saudis are prepared to in changing production h'vels and a 

Philippines, Australia, Japan and 
for the first time - China. 

least 42 scientific organizationsin North and South America. Asia and 
in NortEuropewill take part. 
u t 

Rifle Is Em oyed
For Seismic ShotsSeimi 

LAWRENCE, Kan. - Use ot a 
.22-caliber rifle has helped produce 
seismic records to find shallow water. 
according to the Kansas Geological 
Survey here. 

Don Steeples and Ralph Knapp, 
both with KGS, have been able to 
detect water-bearing formations as 
shallow as 25 feet underground. The 

mounted on a holder, is shot 
directly into the ground, producing 
clearer seismic records than other 
sources of vibrations, the geologists 
said. Conventional seismic shots 
usually do not detect formations 
within 100 feel of the surface they 
said. 

As well as aiding shallow water 
prospecters, the method could be 
used to indicate the nature of shallow 
rock formations intended to provide 
foundations for buildings and dams, 
according to Steeples and Knapp. 

tudyeviewStudy Reviews 
M in, 

In 1980, nearly 9.000,000 tons of 
industrial minerals worth well over 

$750 million were used in oilwell 
drilling and completion operations, 
according to a recent study by 
Gorham International, a contract 
research and development firm based 
near Portland, Maine. 

In 1981, as a result of the increase 
inworld drilling activity, mineral 
demand has surpassed all 
expectations, and growth is forecast 
to continue at an average annual rate 
of 13 percent through 1985. By 1990, 
the market is estimated to be nearly 
triple the present size and be worth 
almost $2 billion inconstant 1980 
dollars, 

Barite and bentonite continue to 
dominate the list of over 20 minerals 
required by drilling and well service 
companies. However, as cost 
pressures fuel the search for more 
effective drilling fluid components, 
minerals such as hematite, ilmenite, 
calcium carbunate, mica, salt and 
silica, among others, are showing 
excellent potential for specialized 
end uses. 

The just-completed Gorham study 
warns of possible bottlenecks, delves 
into probable changes in the 
state-of-the-art, and suggests 
strategies to lap 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 / . 
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volcano"
 

A group of Inter
national scientists is 
conducting studies on 

&abaul volcano.They are searchingror valuable informa
-. on on the subsur
face structure and

topogra- } 

of the volcano. 
Sgeoloist Mr Kerry 
m ic refraction and Dob~ie sid the sets

studies inthe harbor might en
,Lie volcanologists to
make better predlc
tions on future volea

activity.The scientists. w3o 
arrIved aboard an 
Amerlcun geo!oglcal 
survey research boat,
the Samuel 'P. Lee, 
are exuected to com
plete their studies to
day.

Mr Doble said the 
boat was working un
der the auspices of 
the committee for co
ordination of Jointprospecting for =I 
neral resources in
South Pacific off
shore areas. 

Mr Doble said asi
mllar marine survey

just been comple-
In the Solomon
rin, west ofIsand. 

surveys havS 
ben funedyt ,, heUnited States, Aust
traila and New Zea

governments. " 



rMaay, August 27, 1982 Honolulu Stor-Bulletin B-3Pacific Expedition Finishes. 
Search. for Oil Sources 

By Susan Manuel 
SIar-BuUclin Writer 

Scientists know more about the
nergy-yielding poential of the 
,uthuest Paci/ic Ocean floor 
nd about the chance of finding
il In ocean and island reefs as 
lie result of a nine-month cruise 
mished this year.
The U.S. Geologic Survey expe-
Ition hinted that a huge oil 
isin could run from the Solo-
on Islands to Tonga, but the 
!searchers still don't know ifmmercial amounts of oil exist
iwhere south and west of la-
aii. o 
Under the auspices of. the-

nited Nations and funded by 
e United States, Australia and 
ew Zealand, the research ship 
P. Lee dragged a two-mile line 
igging seismic sensing hydro-ingesoun i nga. teBut 
rones around Hawaii, Tonga, the 
,lomons, Fiji, American Samoa 
d Vanuatu. 
A. Macfarlane, director of the 
partment of Geology, Mines 

id Rural Water Supplies in 
inuatu, said the cruise was "ex-
emely successful," but "whether 
not there's any oil or gas isn't 

iown." Results won't be out for 
months. 
H. GARY Greene, a U.S. Geo-

g c Survey marine geologist, 
Id the basins observed during 
e cruise had a similar strucure 

oil-bearing regions elsewhere 
the world. 

Greene and Macfarlane joined
,out 1,000. other scientists for 
te week-long Circum-Pacifie 
aergy and Mineral Resources 
)nference at the Hilton Hawair.11tri n thlq xvi ,k. 

Besides exchanging mineral 
ad energy research from around 
ieworld, scientists were intro. 
aced to a huge Pacific Basin 
,ologic map, assembled by hun. 
reds of earth scientists from 25 
utries. 

As a spinoff from the mapin
-oJect,begun in 1973, the tnitel 
ations began studying hydrocar.' 
)ns and minerals around the 
)uth Pacific Islands. Tun U 
aung, a U.N. petroleum geolo
st, said yesterday that he's opti
istic oil will be found on or 
ar some-of the Island nations. 

MAUNG SAID data from Tonga
looks particularly promising. in 
-the early 1970s, oil companies
converged on Tonga to investi
gate live oil seepages for com
merclal potential.

Although the seepage yielded 

genuine crude oil, three of the 
companies pulled out, unable to 
find the source of the oil. SamuelGary Oil Producers Inc. remainand share Maung's theory that 
the "source rock," once found,
will be the once-organic material 

that evolves. Into oil-bearing

minerals.
 
tahng said FilJ,Vanuatu and
 
the Solomon Islands also have
 
good prospects for yielding oil.


the process of finding It is
slow and expensive. And if the 
ol sits more than 600 feet under 
water, the technology to extract 
It has not been developed.

"We need perserverance. 
money, time and ideas," he said.. 

The U.N. also is helping the is. 
land nations explore other forms 
of energy, primarily hydroelev
tric. In Tonga that means har
nessing blow holes and tidal 
waves, and In Fiji, damming a 
river.
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Paci7c-Basin oil a big energy forum topic
 
By Barbara Hastings 
Adrertiser Scien e Writer 

The oil industry is focusing its 
attention on the Pacific Basin. 
and with good reason, according; 
to papers presented this week 
at the Circum Pacific Energy 
and Mine-ral Resources Confer-
ence in Waikiki. 

More than 120 papers were 
presented to about 700 dele-
gates, and about a third of the 
papers related to oil and natural 
gas development in the Pacific. 

Indeed. Michael Halbouty. 
chairman of the Circum Pacific 
Council and an independent 
Hoiston oilman, told the confer-
ence there's as much oil and 
natural gas still to be discover-
ed in the world as already has 
been found.- The Pacific Basin 
will be the 'source of a great 
deal of that, he said. 

John M. Parker, president of 
the American Association of Pe-
troleum Geologists, estimated 
there* are between 300 billion 
and 1,500 billion barrels of oil or 
natural gas equivatent in the 
basin. 

And' William F. Kieschnick. 
president of Atlantic Richfield 
Co., predicted the Circum Pacif-
ic region "could be one of the 
leading economic growth re-
gions -in the world over the' 
next 20 years." His company is 
part of a just-announced agree-
ment with the China National 
Offshore Oil Corp. to explore in 
the South China Sea. 

Predictions at the conference 
were that China will become 
one of the major oil exporters of 
the world. 

Much. of this potentially good 

studies, is going on in the Pacif-
ic Basin to determine where the 
likely spots are for hydrocarbon 
deposits-

The resulting picture is a' 
colorful one: There are basins 
and pockets ail over the Pacific 
region that have the kind of'. ic features, the earth's plates, 

mean pe- the energy and mineral re-sediments that could 
troleum. They could be dry :"sources of the Pacific in a series 

news about oil comes from re-., any oil, it's in small basins, 
cent geological sources. A flurry Greene said. Now, however, due 
of activity, irom satei.Llte map- to the world oi ,,ilre, small 
pin'to dredging rncma seismic Opsins'are loqcing more an' 

holes, too, but that's left up to 
actual exploration to discover. 

But local energy demand isn't 
going to be supplied by local 
petroleum finds. "Hawaii does-
n t have any promise for oil," 
said Gary Greene of the U.S. 
Geological Survey. Greene was' 
discussing the Sopac cruise - a 
United Nations coordinated 
project to evaluate the resource 
potential of the' waters of 
underdeveloped natons of the 
South Pacific. 

The Sopac cruise was accom-
plished by a special treaty be-
tween the United States, New 
Zealand and Australia, and paid 
for (about $3 million) by the.. 
three. 

What was found throughouf 
the area were "fairly thick se-
dimetary bodies that could trap 
hydrocarbons," said Greene, "if 
the source exists." 

On his own leg of the cruise, 
promising pockets were found 
off Vanuatu. Tonga and the 
Solomon Islands. Tonga might 
be the most promising, because 
there are oil seeps there - a 
pointer to potential oil below. In 
fact, Greene said, a small oil 
company already has started to 
drill on land in Tonga. 

Up to now, these areas have 
been ignored, because if there is 

more economical for drilling, 
Another project that will help 

pinpoint potential energy sup-
plies is the massive Circum 
Pacific map project. This $100 

" million program is an ambitious 
.-attempt to delineate the geolog-

. of eight sets of maps. 

.
 

But if the oil industry Is look-
ing to the. Pacific for oil, the 
nations of the Pacific are look-
ing beyond oil for their energy 
needs. Certainly they are inter-
ested in potential oil finds, but 
it's clear these nations don't 
want to continue the days of 
everything in a single energy-.' The timeliness of geothermal 
basket. .. :development was apparent at 

For example, take Indonesia;)".- the conference. Two full ses
sions were devoted to this enerwhich has a great deal of pe-, 


troleum. In fact, much of the oil", gy source.
 
that fuels Hawaii comes from 
there. 

Yet Indonesia is actively 
Investigating its geothermal 
potential. Joedo Sumbono, presi-
dent director of Pertamina, In-
donesia's oil company, told the 
conference Indonesia hopes to 
generatel electric power from 

geothermal energy on the island 
of -Bali, reducing domestic oil 
use so that exports, which bring 
In foreign dollars, can continue 

:.at existing levels. 
p;. Union Oil Co.'s geothermal 
: division is exploring the Indone

sian geothermal potential, 
Union also has developed geo

thermal fields 3n the Philip.
pines. Carel Otte, president of 
Union Geothermal, told the con
ference that 550 megawatts of 
*electricity are on line on the 
main island of Luzon and 110 
more are under construction. 

Otte sees the entire Pacific. 
Basin as ripe for geothermal ex

.ploration. 

: Alternatives, from biomass to 
wind to solar collectors to 
hydropower, played a promi
nent role at the conference, 
especially when compared to 
the 1978 conference (the Circum 
Pacific group meets every four 
years). when 'alternatives were 
step-sisters in the sessions. 



FrelimnaryResults of Leg 2 Lee Cruise in Central Basin of Pacific Islands, perhaps the most Important aspect is the coor-Ianuatu to Assess Hydrocarbon Potential and Geologic Evolu- dination between local governments and users to implement andon of New Hebrides Arc Basins, Southwest Pacific maintain these projects. 
We report on a CCOP/SOPAC coordinated cruise, funded 

y Australia, New Zealand, and the United States (ANZUS),at surveyed the Central basin of Vanuatu (former New 
rfebrides) in May 1982, to examine the hydrocarbon potential of
he region. Our work was concentrated primarily in the Big
lay-Jorden River graben area and along the eastern flanks ofpiratu Santo and Malekula Islands, where we examined struc-
ural and stratigraphic characteristics in detail. The collection of

ntinuous multichannel seismic, single-channel intermediate
penetration and high-resolution seismic, magnetic, and 
;ravimetric 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-Epping seismic (Benioff) zone. Geologic history of the region is 
omplex because subduction directions shifted from east to west 
n post middle Miocene time. Subsequent tectonism resulted in)lock faulting of upper Tertiary sedimentary and volcanic 
ocks, forming islands with narrow shelves and interveningleep-water basins. 

)REENWOOD, P., and P. ROBINSON, Papua New Guinea 
Jniv. Technology, Lae, Papua New Guinea 

rnall Scale Hydropower in Papua 4ew Guinea 

Papua New Guinea has an area of 178,364 mi2 (461,%! km2)nd is large compared to the other island nations of the westernacific. It lies between 2and 10 south ofn the equator, has one
the highest average rainfalls anywhere inthe world, and has a

iountainous geography. These factors give the country a vast
otentinfor hydropower. To date, with one or two notable ex-

tio forhhydropowerthispotential Todte weithvnedorntontabenfloor 
ptios, this potential has not received significant attention. 

ublic Utility btchemes of the electricityform the mainstay
evelopment plan, but smaller scale applications are proving
ifficult to initiate in significant numbers. During the last 20 
rgrs, many small hydropower schemes fell into disuse, mainly
irough lack of skille]maintenance. Some were even replaced
ydiesel generation despite the disparity in total cost.
Recently there have been moves inseveral areas of the country
Simplement modest Rural Electrificadon Programmes. Papua 
ew Guinea has only Pfew transmission lines, linking ahandfulFcenters. A national electricity grid system has yet to evolve. 
nail towns and rural centers are supplied independently, usual-
by diesel generators.
Rural Electrification research and development work has 
tn proceeding at the University of Technology in Lae for'arly 10 years. Over the last few years, development has con-
ntrated on small (I-50 kW), village scale, self-help
drosystems which are inexpensive, easy to operate and, above 
1,reliable. This has led to developments in these areas: (I)elecnic load controllers and protection devices; (2)turbine design
itable for local manckfacture; (3) inexpensive transmissionies; (4) inducton generators; and (5)reticulation and wiring 
Abush material houses. 

Attile same timne, the un;v,-rsity has become involved in siterveys and project evaluation on behalf of local governments,
also assists with planning and submissions for funding. While 
e details of these deelopments will be of interest in other 

GREGORY, ARTHUR, I!!, Exxon USA, New Orleans, Loui
slana, and LOREN W. KROENKE, Hawaii Inst. Geophysics,
Honolulu 

Reflection Profiling Studies of 50-Meter Shelf South of Oahu: 
Reef Development on a Mid-Oceanic Island 

Abtractonp.1. 

GUILD, P. W., and M. P. LEE, U.S. Geol. Survey, Reston,
Virginia 

Circum-Pacific Mineralb Maps 

Maps portraying the mineral resources are being compiled 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
geologic/tectonic background that emphasizes the provenance
of sedimentary rocks (oceanic, miogeoclinal, or continental) and 
the intrusive or extrusive nature of igneous rocks. Symbolshapes, colors, sizes, and ornamentation denote themetal/mineral content, relative importance, geologic clas, and,
for some, age of mineralization of the deposits. No distinction is
made between active, exhausted, or unmined deposits.

The prevalence and transition-metal content of the ocean
manganese nodules are shown in relation to water depth

and surficial-sediment character, the latter simplified from the
Geologic map series. The rift and fracture-zone pattern
reproduced from the 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. 

When completed, the maps will provide an overview of the
mineral resources of a region encompassing more than half the
globe that should be useful not only for planning purposes, but 
also as stimuli for creative analysis : f the relation of ores to major earth features and processes such as subduction, hot spas,
and accreted terranes. 

HALBOUTY, MICHEL T., Consulting Geologist and
Petroleum Engineer, Independent Producer and Operator,
Houston, Texas 

Basins of the World and New Frontiers 

Petroleum exploration in the coming decades must be concen
trated toward discovering commercial supplies-large andsmall-of the oil and gas which lie untapped in both the knownpetroleum producing areas of the world and in the frontier 
regions. These frontier areas-the deserts, ice-covered lands,
deep waters, and remote continental interiors-are estimat,d to 
hold vast hydmcarbon accumulations. 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 the terms of an agreement between Australia, New Zealand,and the United States (ANZUS Tripartite Agreement) in association with the United Nations Committee 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 Honolulu, Hawaii on August 19 and 20, 1982, and further discussed at a meeting cosponsoced by the U.S.
Geological Survey and the Circum-Pacific Council for Energy and Mineral Resources, a section of the
American Association of Petroleum Geologists, in Menlo Park, California, on April 5, 1983. 
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Hydrocarbon Resource Studies in the Southwest Pacific, 1982 
By H. Gary Greene, Florence L.Wong, and the scientific staff of the 1982 CCOP/SOPAC cruise 

INTRODUCTION 

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

The U.S. Department of State was instrumen
tal in negotiating the agreement and establishing 
the framework for the cooperative research. The 
USGS provided instruments and scientific and 
technical personnel. The Office of Energy of the 
United States Agency for International Develop-
ment (AID) provided funding for the implementa-

140' 145' 150' 


tion and operation of the investigation. Funds 
were also provided by the government of Au
stralia. CCOP/SOPAC in Fiji served as the basic 
coordinator and provided, along with Australia, 
New Zealand, and CCOP/SGPAC 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
suits, outlines the future work schedule, and pro
poses significant work to be continued. 

ACKNOWLEDGMENTS 

This report required the devotion and labor of 
many to meet the publication deadline. We are 
grateful to Tom Chase for his efforts in supplying 
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the illustrations for this report. David Scholl and 
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Jack Vedder reviewed the manuscript and contrib-
uted significantly to the improvement of the text. 
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funded by the U.S. Agency for International De-
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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, Fijl,April 20; departed, April 23 


Arrived Port Vila, Efate, Vanuatu, April 26 


METHODS 

Leg 1, conducted mainly on the southern Tonga 
platform up to 250 km south of Tongatapu, Tonga, 
included over 5,700 km (3,078 n. mi.) of 12 kHz, 3.5 
kHz, gravity, and magnetic profiles (fig. 2). In the 
area, 2,421 km (1,307 n. mi.) of 24-fold, CDP seis
mic-reflection profiles, and 54 sonobuoy wide-angle 
reflection-refraction profiles were obtained (fig. 3).
Also, at 13 sampling stations 9 dredge hauls and3o4 
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 

eofa westernmarofhe lslganheed off 
Fiji and over 

eu 
Baravi Basin at the request of the

Fiji Mineral Resources Department, a along
the Lee's virtual due-west track from Suva to
Port Vila (-sg.2S. 

(fig.2). 

GENERAL RESULTS 

Initial results include the following data taken 
from Maung and others (1982) and Schol 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 km/s) (figs. 4, 6); (2) identification 
of a regional unconformity of late Miocene age in 
the upper part of the platform section that possi-
bly reflects thermal uplift of the ridge just prior 
to the opening of the Lau Basin; (3) identification 
of large, moundlike buildups in the lower part of 
the platform section that may be reefal or possi-
bly igneous masses (fig. 4); (4) recognition of evi-

dence that the forearc area, most of which is 
deeply submerged, may have been a source ter
rane for some of the volcaniclastic deposits of the 
platform section; (5) southwestward tracing (at 
least 250 kin) 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 oceanicpelagic deposits; and (7) the probable detection of 
a magma chamber 3-4 km below a spreading axisin Lau Basin (fig. 5).

A comprehensive evaluation of the petroleum 

potential of the Tonga platform area must await 
the results of laboratory analysis of rocks 
dredged from the sea floor and sampled on land, 
and the interpretation of the g'ully processed mul
tifold reflection profiles. 

LEG 2, CENTRAL BASIN OF VANUATU 
Departed Pori Vila, Efate, Vanuatu, April 28 

aArrived Honiara, Guadalcanal, Solomon Islands, May 16 

METHODS 

Leg 2, conducteduatu, included 2,520 inkmthe(1,361Central Basin of Vann. 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 of this arc is nearly devoid of sediment and that
single-channel seismic-reflection data indicates the accretionary wedge is covered by only a ven
that regionally the islands are deformed in a com- eer of sediment (Fisher and others, 1982; fig. 9).
plex structural pattern. These structures may be Rocks within this wedge have high acoustic vel
related to the complex tectonic evolution of the ocities (4-5 km/s), and these rocks cause faint re
arc that involves orthogonal subduction, oblique flections that dip arcward. Oceanic crust can be 
subduction, and arc reversal through middle and traced beneath this wedge for 30 km.
late Mncene times. The three shelf or shelf-edge sedimentary ba-

Mu ;ichannel seismic data from this investiga- sins that were mapped all lie in water depths of 
tion indicate that the trench near the central part less than 1,000 m and have sediment thicknesses 
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greater than 2 km (fig. 10). Structures capable of LEG 3, CENTRAL SOLOMONS TROUGH
 
trapping oil and gas are present in all three ba-
 Departed Honiara, Guadaicanal, Solomon Islands, May 19
 
sins. Sedimentary rocks identified within these Arrived Rabaul, New Britain, Papua New Guinea, June 11
 

smaller shelf-edge basins appear to be locally con- METHODS 
nected with the deeper intra-arc basin (that is,

the Central Basin), thereby forming potential Leg 3, conducted in the Solomon Islands trough

pathways for petroleum migration from thick area, included approximately 3,700 km (1,998 n.

sedimentary sections in deep-water 
 marine mi.) of 24-fold, CDP multichannel and about 
source beds to shallow-water reservoir beds and 3,200 km (1,728 11.mi.) of high-resolution Uni
traps (fig. 1i). boom seismic-reflection profiles in the central

Th'e main part of Central Basin contains about and western Solomon Islands area (fig. 13). For
5km of rocks that have velocities less than 5 km/s the entire leg, including transit lines, about 5,500
(fig. 10). Preliminarily processed multichannel km (2,970 n. mi.) of 3.5 kHz high-resolution, seis
seismic data indicate that three main seismic- mic-reflection, magnetic, gravity, and 12 kHz
stratigraphic units compose the basin fill, all bathymetric profiles were collected. In addition
separated by ',iconformities. They consist from 36 wide-angle seismic reflection-refraction 
oldest to youngest of an older, poorly bedded sonobuoy profiles were obtained. Nine dredge
sedimentary unit resting on acoustic basement hauls were made, and two gravity cores were
along the margins of the basin and everywhere taken. Dredge hauls ranged in water depths from 
overlain by a well-layered sedimentary unit that approximately 1,200 m to 300 m. Trackline spac
is in turn overlain by a thin layer of well-bedded ing was generally between 5 and 10 km (2.7 and 
unconsolidated sediments (fig. 12). Several large 5.4 n. mi.).
structures deform the youngest units of this fill; In addition to the resource survey specified in 
these structures do not app,-ar to have igneous the ANZUS Tripartite Agreement, the USGS
rocks at their core. made an 8-hour survey in Rabaul harbor, New 

The three shelf-edge basins identified in the Britain, on June 11 the request of CCOP/at 
survey are considered promising sites for further SOPAC and the Rabaul Volcanological Institute
investigations of hydrocarbon potential. They are (fig. 14). Reconnaissance bathymetric data were 
equal in size and sediment thickness to some of acquired, and the Rabaul seismograph network 
the smaller hydrocarbon producing basins found testedwas using the airgun system aboard the
elsewhere in the world (for example, western Lee as an artificial seismic source. Also, a 
coast of the United States). The water depths sonobuoy refraction profile was recorded, and in
overlying all of these shelf-edge basins are shal- termediate penetration and high-resolution Un
low enough for drilling with current technology. iboom seismic-reflection profiles were collected. 
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FIGUEE 9.-Uninterpreted multichannel record of line 10, Leg 2, across the New Hebrides Trench. 
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The purpose of the harbor survey was to (1) de-
termine if local uplift is taking place in the har-
bor, (2) test the sensitivity of the Rabaul seis-
mograph network, and (3) obtain refraction vel-
ocities of the rocks in the harbor area to calibrate 
the seismograph network. Upon completion of 
the harbor survey, the Lee docked at Rabaul and 
thus ended the USGS-CCOP/SOPAC survey, 

G NERAL rF&SULTS 

The Solomon Islands region encompasses three 
geologic provinces (Coleman, 1976): the Pacific 
province, which is underlain by obducted portions 
of the Ontong-Java Plateau on the northeast 
flank; the Central province, which is largely un-
derlain by early Tertiary volcanic and volcaniclas-
tic rocks; and the Volcanic province, which in-
cludes the late Cenozoic volcanic island arc on the 
southwest flank. The structure of the Solomon Is-
land region is believed to consist of a volcanic 
ridge underlain by shallow, high-velocity rocks 
and incised by a deep intra-arc basin known as 
the central Solomons Trough (Katz, 1980; fig. 15). 
The ridge is flanked by oceanic crustal rocks of 
the Woodlark Basin on the southwest and thic-
kened transitional crustal rocks of the Ontong-
Java Plateau on the northeast. The deep-water 
(800-1,800m), intra-arc sedimentary basin lies be-
tween the Volcanic and Central provinces and 
may contain more than 5 km of sedimentary sec-
tion at places (fig. 15). 

Both wide-angle sonobuoy reflection and re-
fraction data were recorded, and velocity profiles 
for the sedimentary section and cru ..al layers 
were computed from these data. Seismic refrac-
tion arrivals, routinely recorded to a range of 37-
45 km, provided maximum sedimentary layer 
depth estimates of 10-12 km beneath the island 
arc and adjacent ocean basins (Cooper and 
others, 1982; fig. 16). 

Two subsidiary basins separated by a horst-
like feature constitute the central Solomons 
Trough. These newly named structural basins are 
the Shortland Basin and the Russell Basin (fig. 
15). The late Cenozoic Russell Basin is an elon
gate (60 x 250 kin) asymmetrical crustal depres-
sion that contains a 1-5 km sedimentary section 
(fig. 15). Velocities of the crustal rocks beneath 
the sedimentary section range from 4.8-7.5 km/s. 
The acoustic basement, thought to be volcanic 
and volcaniclastic rocks that are partly 

metamorphosed, has velocities of 4.8-5.8 km/s; a 
deeper layer, which has a velocity of 6.4-7.5 kni/s, 

is 3-5 km below the acoustic basement. These 
higher velocity rocks may include deeper crustal 
igneous rocks similar to those observed in island 
outcrops in the Central province. 

In addition to the Russell and Shortland Ba
sins, two other sedimentary basins have been de
fined and named in the region (fig. 15). Offshore 
from northern Guadalcanal, the basin previously
identified in Iron Bottom Sound (newly named 
Iron Bottom Basin) is bounded by Savo Island to 
the northwest, Guadalcanal to the south, and the 
Nggela Sule Island platform to the northeast. 
Another sedimentary basin (newly named the In
dispensable Basin) lies in Indispensable Strait 
and is separated from Iron Bottom Basin by the 
Nggela Sule Island platform; it is bounded to the 
northeast by Malaita and the Malaita anti
clinorium. 

The samples dredged from the perimeter of the 
Russell and Shortland Basins consist principally 
of volcaniclastic rocks and reef-detritus limestone 
(Vedder and others, 1983). In general, the vol
caniclastic rocks include poorly sorted foraminif
eral sandstone, sandy calcilutite, lapilli tuff, and 
ashy mudstone that range from indurated to fri
able. The limestone is largely recemented and 
partly recrystallized coralline and algal reef de
tritus that suggests downslope transport as well 
as submergence since deposition. Both the vol
caniclastic rocks and the limestones have low 
porosity. Calcareous nannofossils in selected sam
ples from each of the dredge stations indicate 
Quaternary ages, chiefly in the range 0.2 to 1.6 
million years before present (David Bukry, writ
ten commun., 1982). Radiocarbon ages on two 
limestone samples are >31,000 years before pre
sent (J. B. Colwell, written commun., 1982). 

The two gravity cores from water depths of 
1,810 and 1,279 ni in the central Russell Basin re
covered 192 and 262 cm, respectively, of 
Holocene laminated to bioturbated foraminifer
rich mud. Thin layers of ashy material occur at 
intervals in both cores. 

RECOMMENDATIONS 

To assist CCOP/SOPAC in further evaluation of 
hydrocarbon, as well as mineral, resources, future 
studies in the region of this recent survey are re
commended (fig. 17). These recommendations 
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were developed at a 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 Aidge (continuation of Leg 1) 

Multichannel seismic-reflection work to supple-
ment that of Leg 1 is recommended in the south
ern Tonga platform area and over the adjacent 
Lau Ridge, which is underlain by a coeval if not 
syngenetic section (figs. 2, 17). Reflection seismol
ogy is especially needed over the far southern re-
gion of the Tonga platform (south of 23.5 S. to 
about 27 S.), which still is nearly unstudied, and 
the closely adjacent Lau Ridge. The closeness of 
the ridges separated by Lau Basin in this area in-
dicates the rifting event that split them may have 
been less severe (rapid) and possibly occurred 
later than the event that rifted the southern 
Tonga platform area to the north. These cir-
cumstances may enhance the hydrocarbon poten-
tial of the ridge's far southern platform section. 
Valuable resource information can also be ex-
tracted by extending the collection of geophysical 
data farther northward along the Lau Ridge.
Further investigation in the Tonga-Lau region 
would in general be aimed at clarifying the early 
and mid-Tertiary history of this area, which 
would significantly advance the evaluation of its 
overall resource potential. 

Additional sampling is also needed in the 
southern Tonga platform area, as well as along
the adjacent Lau Ridge. The sampling program 
carried out during the present investigation was 
assembled from shipboard anaiysis of seismic-re-
flection records. By studying these records in 
greater detail, sites for another dredging pro-
gram can be selected to sample more comprehen-
sively the platform's exposed sedimentary se-
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quence; without this program, questions regard
ing the ridge's geologic history and resource po
tential cannot be resolved. The sampling program 
should include the flanks, which may comprise 
outcrops revealing substantial middle and late 
Cenozoic subsidence, and crestal areas of both 
Tonga and Lau Ridges. Resolution of the history 
of vertical tectonism of these two geanticlinal 
ridges is particularly significant in assessing their 
hydrocarbon potential, which, if present at all, is 
likely contained in porous reefal masses of early 
and middle Tertiary age.

Investigation of the possibility that polymetal 
sulfides may be forming above the magma cham
bers (?) identified in Lau Basin immediately west 
of the Tonga platform is also needed. This recon
naissance exploration will involve the collection 
of close-line bathymetric data, bottom photo
graphs, water samples for helium-isotope
anomalies, and samples of young lava. 

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 and assessment of the area's 
geological hazards made, additional studies are 
needed. These include rock-sampling and heatflow 
measurements to determine source-rock potential, 
past sedimentary depositional environments, and 
hydrocarbon maturation history. 

Previously gathered seismic-reflection data 
north of the Banks Islands indicate the presence
there of other sedimentary basins (Katz, 1980). 
These basins probably are Miocene to Pleistocene 
in age and therefore possibly have resource poten
tial. It would be particularly useful to extend the 
1982 multichannel seismic-reflection grid to the 
relatively shallow shelf region that lies between 
the Torres Islands and the Santa Cruz Island 
group to determine the presence of sedimentary 
basins (fig. 17). 

A 20-day survey is recommended: 10 days of sea
floor sampling and heatflow measurements within 
the 1982 survey area and 10 days of multichannel 
seismic-reflection surveying in the northern Tor
res-Santa Cruz region. In addition, detailed seis
mic-reflection surveying is needed along the west
ern Central Basin to further define potential struc
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tural and stratignaphic 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. 

Ill. Solomon Islands and Bougainville, Papua New Guinea, 
Basins (continuation of Leg 3) 

Additional geophysical work, in particular multi-
channel seismic -reflection surveying, and sea-floor 
sampling are needed to adequately evaluate the re-
source potential in the West Melanesian arc. Al-
though more information to determine the nature 
of the tectonic framework would also be desirable, 
the recommendations here are confined to those 
relating directly to resource potential. 

A multichannel seismic survey of the southeast-
ern part of Indispensable Strait and the basin 
areas north and east of San Cristobal Island are re-
quired to complete the present work. This work 
should have first priority and should be extended 
eastward to correlate with the present investiga-
tion in Vanuatu and the New Hebrides arc (fig. 
17). Several tracklines toward Santa Cruz Islands 
from the vicinity of San Cristobal -would be suffi-
cient to accomplish a reconnaissance survey. 

Bottom sampling is necessary to determine the 
age, nature, and stratigraphic relation of rocks be-
neath the 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 different histories, sampling should be useful 
in revealing resource potential as well as the evolu-

tion ofthe 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 10-day phases, with the time 
devoted to geophysical work and sea-floor sampl
ing being divided equally. 

Recommendations IV and V represent adjoining 
areas where regional geological and geophysical 
study can significantly increase resource assess
ment data; scientists attending the Lee post-sur
vey meeting in Honolulu in August 1982 recom
mended this work be initiated under the same 
Tripartite Agreement and scientific guidelines as 
for the present study. 

IV.New Ireland Basin, Papua New Guinea 

The New Ireland Basin is a continuation of the 
Vanuatu, Solomon Islands, and Bougainville Ba
sins associated with the Melanesian 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 
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much as 2 km of Miocene platform and reefal car-
bonate beds, and a similar thickness of younger
volcaniclastics and biogenic sediment. Should the 
offshore Miocene sequence prove to consist largely
of carbonates, the New Ireland Basin would be 
considered to have good hydrocarbon potential. 

To further evaluate the basin, which has not 
been drilled and from which few bottom samples
have been recovered, it is suggested that a three-
week research program be carried out, consisting
of approximately 40 percent multichannel seismic-
reflection surveying and 60 percent sampling. The 
seismic surveying should concentrate on the east-
em and western areas where no multichannel data
exist (fig. 17). The sampling should consist largely
of dredging and, if possible, heatflow work to as-
sess the present day thermal gradient in the basin. 
The dredging would be designed to sample the 
older sequences identified seismically, and espe-
cially the carbonate sequence. Dredging should 
also be carried out, if possible, on steep slopes 
along the faulted southwest margin of the basin,
around the uplifted Tabar-Feni Islands in the 
northeast, and possibly in the West Melanesian 
Trench. 

The proposed New Ireland Basin study would 
not only greatly increase knowledge of the geol-
ogy, geophysics, anC resource potential of the 
basin, but also would aid in the understanding of
the tectonic framework in this highly complex re-
gion, which involves at least four crustal plates. 

V. North Fiji Basin 

A reconnaissance geophysical survey and sampl-
ing program within the North Fiji Basin (fig. 17),
especially in its southernmost area that geologi-
cally connects Fiji with Van'ratu, 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 
thereby more completely assess the resource po-
bential of both regions, it is proposed that multi-
,hannel seismic reflection profiles and other 
eophysical data be collected along the north and 

Aestern 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 14basin (fig. 17). In 
addition, sea-floor sampling should be done along
the north and west margins of Fiji and on selected 
sites along the tying traverses. ApproximateAy, 20
30 days of ship time would be required for this in
vestigation. 
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