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PREFACE

The Committee for Co-ordination of Joint Prospecting for -Programme (UNDp), the United NadonSEducational,'
Mineral Resources in South Pacific Offshore Areas Scientific and Cultural Organization (UNESCO) and its
(CCOPISOPAC) is an intergovernmental body established associated Intergovernmental Oceanographic Commission
under the sponsorship of the United Nations Economic (Ioe), the University of Papua New Guinea, the
and Social Commission for Asia and the Pacific (ESCAP, University of the South Pacific, and the University of
formerly ECAFE) to develop and promote the investiga- Texas have attended the CCOPISOPAC sessions.
tion of the mineral potential, includingpetroleum, of the Sincethe appointment of a UNDP ~ Geologist and
shelves, platforms, and ocean floor in the South Pacific establishment of a Technical Secretariat in late 1974
Ocean. At the time of its Ninth Session the mem~r CCOP/SOPAC has been supported by many countries and
Governments of CCOP/SOPAC were Cook Islands, FIJI, international organisations.
Kiribati, New .Zealand, Papua New Guinea, Solomon The Technical Secretariat has its headquarters in Suva,
Islands, The Kingdom of Tonga, Vanuatu, and Western where the Fiji Government has generously provided
Samoa.. .. accommodation at the Mineral Resources Department.

The need fo~~s~stane:et? the dev~loplDgcountnes of Member countries have supported the Secretariat,
the S?uth Pacific 1Dthis field was firs~ bro~~. to the especiallyduring the survey work, by providingpersonnel,
attention of ECAFE by the representative of FIJI at the facilities (including ships) equipment and supplies
Joint (Eighth) Session of the ECAFE Working Party of Se al tries h ' usl' 'ded' uch
S' Ge I' d S b-Commi Min I ver coun ave genero y prov1 m
emor 0 ogists an u mnuttee o~ era support to the Committee's activities, including direct

Resources Development (Bandung, ~doneSla, August financial support (Australia, New Zealand, and USA); the
1970).. Interest had been aroused 1D th~ petroleum services of non-reimbursable consultants (Australia,
potential of the submerged platform areas 1Dthe South F J N Zeal d d USA)' shi bo d
P cifi· f th di . 1968 f f crud il ranee, apan, ew an , an ,p ara cater e scovery 1D 0 seepages 0 e 0 trai (F J d USA)' . t eifts d. T Th . be" th 'bili' . f 81D1Dg ranee, apan, an , eqwpmen gi an1D onga. e attention IDggiven to e POSSI ties 0 I (J A tralia d USA)' and blishin d
fi din 'd' f d ital h . rals' oans apan, us , an , pu g ann g economic eposits 0 etn eavy rmn~ ID . tin costs (Australia and New Zealand).
beaches and near-shore areas of some of the countries, and pnn g. .
investigations of the feasibility of mining manganese The Umted Nations D~el~ent Progr~ (UND~)
nodules from the ocean floor for their metallic content has supported the Comnuttee SIDcethe establishment of Its
increased the need for a co-ordinated approach and fo; Technical Secre~ariat in Se~mber 1?14 b~ ~cing a
guidance to the South Pacific countries which had, as yet, prep~tory. ~ project. During ~ time two
little or no experience in these activities. techni~ missions, financed by ~P, V1Sl~ mem~r

At the subsequent meetings of the ECAFE Committee countnes of CCOP/SOPAC and iaterested neighbounng
on Industry and Natural Resources (Bangkok, January, ~~tries. As a result of the recommendations of these
February 1971) and the Commission Session (Manila, rmssions, ';JNDP, off~re~ tw:ther support to CC?P/
April 1971) further support wasgivenby other countries in SOP~C by IDcre8S1D~Its f~an~al 8SS1S~ceto the ~gion,
the South Pacific region to the proposal to form a co- especialJyto su~rt ID~estlgatiOnsof rmneral potential on
ordinating committee for offshore prospecting in the South the sea be~ an? ID~J~nt areas: In January .1979 the
Pacific. As a result the ECAFE Secretariat convened a UNDP Project Investigation of Mineral Potential of the
Preparatory meeting at Manila in July 1971 to arrange the South Pacific: was established to carry out a large, but
establishment of the new body. The Inaugural (first) selected, ?Omon o~the CCOPIS<;>PACwork programme.
Session of CCOP/SOPAC was held at Suva, Fiji, in 1972; The ~oJect Offi~' ~ong WI~ ~~ CCOP/S~PAC
its Second Session at Nuku'alofa, Tonga, in 1973; itsThird Technical Secretanat, IS.based ID FIJI at the Mineral
Session at Apia, Western Samoa, in 1974; its Fourth R~sources ?epartment, ID Suva. It. was agreed at the
Session at Honiara Solomon Islands in 1975' its Fifth Eighth Session of CCOPISOPAC, WithUN concurrence,
Session at Rarotonga, Cook Islands: in 1976;' its Sixth that the Proj~ Manager would act as Technical Secreuu:>'
Session at Port Moresby. Papua New Guinea, in 1977; its to ~e Commitu:e. on an ad hoc. and temporary basis
Seventh Session at Wellington New Zealand 1978' its pending a decision on the final legal status of
Eighth Session at Suva, Fiji, in i979; and its N~th Ses~on CCOPISOPAC,
at Tarawa, Kiribati, in 1980. The Intergovernmental Oceanographic Commission

The sessions of CCOP/SOPAC have been attended by (IOC) has assisted the Committee by supporting the
technical advisers provided by the followingGovernments, attendance of experts at meetings to develop long-range
at their own expense, to give guidance to the Committee projects in the South Pacific, and by supporting trainees
on the technical aspects of its activities:Australia, France, from member countries, allowing them to participate in
the Federal Republic of Germany, Japan, the Union of training courses and survey cruises.
Soviet Socialist Republics, The United Kingdom, and the In recent sessions the attention of the Committee has
United States. Observers from the Federal Republic of been drawn to the results of survey work and data
Germany, Nauru, Norway, the Trust Territories of the reassessment on prospects of petroleum, manganese
Pacific Islands, the South PacificBureau for Economic Co- nodules, submarine phosphate, precious coral, metallifer-
operation (SPEC), the United Nations Development ous sediments, detrital gold, submerged bauxite, aggregate
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mateii81s and clay deposits. Results have been published in IDOE International Workshop, the CCOplSOPAC
South Pacific Marine Gef?logical Nota and in the University of Hawaii-IOC jointly sponsored Ad Hoc
CCOPISOPAC Technical Bullerin series. Survey work has Meetins of Speci.alists on the Geodynamics of the Fiji
been carried out using personnel, ships, equipment, and Plateau, the CCOplSOpAC Workshop on Precious
facilities provided by member countries through the Corals, the CCOpISOpAC-UNDp Symposium on Pet-
Technical Secretariat and by UNDp through the Project roleum Potential in Island Arcs, Small Ocean Basins,
Office. Training of member country personnel has been Submerged Margins, and Related Areas and the Joint
effected through Participation in survey cruises in member IOCIWESTPAe-ccoPlSOpAC 5ec:ond International
country waters, on research vessels from supportins Workshop On Geology, Mineral Resources and Geophy-
countries, and attendance at several trainins courses held sics in the South Pacific. To carry out work in the area the
in Suva. Programme planning for work of the Committee Committee DOW has a total of 75 country projects and 28
has been greatly assisted by the joint CCOplSOpACIOC regional projects in its work programme.
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Part 1: REPORT OF THE COMMITrEE, NINTH SESSION

(Document ElESCAP/I94, 5 JIIIUIlU'Y 1.1, IUIlmittedto tile tbIrty-eli •••• of tile Ualfed NadoaI J'.cpwpIr •••••
SodaI c.••••••••••lor ~ ••••• tile P8dIIe, 18-%1MlIn:b 1.1, ~.)

OrpnIsation of the session stated that UNDP was prepared to continue to pnwide
1. The Ninth Session of the Committee for Co-ordination funds, although possibly not for the full programme that
of Joint Prospecting for Mineral Resources in South Pacific would be proposed for 1982-86. He stressed that the future
Offshore Areas (CCOP/SOPAC) and the Ninth Session of work programme should be based on known priorities, and
its Technical Advisory Group (TAG) were held at Tarawa, all participants should be aware of the possible need for
Kiribati, from 20 to 28 October 1980. additional resources to meet the requirements of

CCOPISOPAC.
Attendance
2. Representatives of the following member countries 8. The outgoing Qairman of the Committee welcomed
attended: Cook Islands, Fiji, Kiribati, New Zealand, the presence of observers from Guam and the Trust
Samoa, Solomon Islands, Tonga, and Vanuatu. Papua Territory of the Pacific Islands and regretted that
New Guinea regretted that, owing to constraints on American Samoa and Nauru, which bad also been invited,
funding for overseas travel, it was unable to send a were not represented. He noted with pleasure the many
representative, but offered best wishes for a productive important developments that bad occurred during the past
session. year.

3. Technical advisers provided by the following govern- EIectJon of oIlkers and 8doption of the ••••••
ments attended: Australia, France, Japan, Union of Soviet
Socialist Republics, United Kingdom of Great Britain and Election of officers
Northern Ireland, and United States of America. 9. Mr T. Otang, Kiribati, was elected Qainnan and Mr

A. Macfarlane, Vanuatu, Vice-Chairman. The Committee
4. Representatives of the Economic and Social Commis- appointed Mr M. J. Terman (United States of America)
sion for Asia and the Pacific (ESCAP), the Intergovern- ~rteur and Mr J. E. Wright (United Kingdom)
mental Oceanographic Commission of the United Nations Chairman of TAG.
Educational, Scientific and Cultural Organisation
(IOC/UNESCO) and the United Nations Development Adoption of the agenda
Programme (UNDP), and observers from Guam, the Trust 10. The following agenda was adopted:
Territory of the Pacific Islands, and the University of the Plenary ~ion
So th P 'fi also ded 1. Openingof the session

U 8C1 C atten. 2. Election of the 0uIirman and Vice.QWrman
3. AdQptionof the apnda of the plenary

Opening addresses 4. Admission of new members and desipation of national
5. The Vice-President of the Republic of Kiribati, in his representatives
opening speech, emphasised that Kiribati with a land area S. Appointmentof the 0Iainnan of TAG
of only 684 square kilometres had a water area totalling TAG session
nearly 4.5 million square kilometres now that a 200-mile 6. Adoption of the agenda of TAG
extended economic zone bad been declared. He stressed 7. Reviewof activitiessince the Eiahth Session
that the exploitation of marine resources bad therefore (a>CCOPISOPACTechnicalSecretariat
beco "cal H confide tha . (b) ESCAP Secretariatme cnn . e was nt t appropnate 8. Reviewof surveyactivitiesin the CCOPISOPACarea since
technology would be devised for economic exploitation of the Eighth Session
marine mineral deposits. (a) Activitiesin the CCOPISOPACwork programme

(b) Activitiesof the UNDP Project
. . (e) Other activities

6. In a message read on his behalf, the Executive 9. Consideration of the report and reoommendatioDsof the
Secretary of ESCAP noted the importance of the CCOPISOPAC·IOC Second International Workshop on
CCOPISOPAC petroleum symposium, held at Suva, Fiji, Geo1oIlY,Mineral Resources and Geophysicsof the South

Pacificin 1979, and emphasised the need to accelerate the 10 D d ,_, .. f .' ata an uuonnatiOnmanagement
exploration or and development of both conventional and 11. CCOPISOPACpUblications
non-conventional sources of energy. Results of CCOP/ 12. Training: programmesand requirements
SOPAC offshore surveys for marine resources had 13. Recent reports on the exploration, development and
indicated that an assessment could be made of some managementof ~~' energyand other marineresources

... relevant to the actiVItiesof CCOPISOPAC
manne mmeral potential and suggested that the work 14. Recent reports on the development and tIIllIIlI&ement of
programme needed to be modified and new priorities coastal area resources relevant to the activities of
established. CCOPISOPAC

15. Reports on dcvclopmCDlS in related arcu of activity
. . (a) Law of the sea

7. The UNDP Regional Programme Adviser com- (b) Marine pollution (caused by exploration and develop-
mended the Committee for its important activities and ment of mineral resources)

9



(e)Ttn;m~ wamin& (a) Review regularly the progress made with all
(d) Seismicity .ects . luded' th k f th16. Relationswithother internationalorganisations proj mc m e wor programme 0 e

17. Formulationof the workpro8fllllllJle Committee, as wellas investigationscarried out by other
(a)CCOPISOPAC bodies relating to the onshore, coastal and offshore
(b) UNDPproject areas, together with training programmes pertaining to
(e)Fundin& th d the .. . f th Commi18. Adoptionof the reportof TAG ese an a r acuvmes a e ttee.

(b) Recommend to member Governments appropriate
Plenary ml/on (continued) measures for implementing the Committee's geological,
19. Reviewof the tenl1Sof referenceand legal status of geophysical, energy studies and other natural resource

C:CO~1S0P~C prospecting projects and basic investigations, particu-
20. TripartitereVIew .. .
21. Considerationof the reportof TAG larly through Joint action and oo-ordinated long-term
22. Othermatters projects.
23. Arrangementsfor the TenthSession (c) (Remains unchanged)
24. Adoptionof the ~rt (d) Arrange for the preparation of requests for
25. Closureof the sessIon . . .technical, financial and other assistance from inter-

Admission of new members and desJlnation of national, scientific and research foundations concerned
national reprelleDtatives with natural resources.

11. The Committee noted the designation of national (e) Advise member Governments on problems con-
representatives as follows: nected with onshore, coastal and offshore projects
Cook lslend_Mr S. G. Kingan (Scientific Research agreed upon between or among the Governments

Officer, Premier's Department) concerned, and on other related problems.
Fljl-Mr R. N. Richmond (Director, Mineral Resources (f) Arrange means of advisingmember Governments,

Department) . on request, concerning interpretation and evaluation of
Republk of KJrl•• ti-Mr T. Otang (Secretary, Ministryof technicaldata relating to the natural resourcespotential,

Natural Resources Development) particularly minerals and energy, of their onshore,
New ZeaJand-Dr D. Kear (Director-General designate, coastal and offshore areas for the information of the

Department of Scientific and Industrial Research) Governments concerned.
Papua New GuJDea-Mr N. R. Agonia (Secretary, (g) (Remains unchanged)

Department of Minerals and Energy) (h) Prepare and promote plans for carrying out co-
~Mr P. D. Muller (Apia Observatory) (A new ordinated basic and applied research in the o~ore,

national representative is expected to be designated by coastal and offshore areas of the member countries, as
early 1981) well as the oceanic areas of the region.

SolOOlOD ~Mr F. I. E. Coulson (Chief Geologist, (i) Promote the establishment of programmes and
Geological Division, Ministry of Natural Resources) facilities,both withinand outside the region, for training

KJIJIdom of Tcmp-Mr S. L. Tongilava (Superintendent personnel from the member countries in all fields
of Lands, Survey and Natural Resources) relating to natural resources, especially minerals and

Vanuatu--Mr A. Macfarlane (Chief Geologist, Geological energy.
Survey Department) (j) Promote the early publication of reports of the

results of surveys and investigationsconducted through
Review of the terms of reference 8Dd lepl status of the medium of CCOP/SOPAC and of other articles

CCOP/SOPAC relating to the geology,mineral and energy potentials of
12. The Committee reviewed its terms of reference as set the onshore, coastal and offshore areas of the region.
out on pages 44 to 46of the Proceedings of the First Session
of CCOP/SOPAC. It recognised that the functions of the 13. The Committee was reminded that the services of
Committe.e.~ad neces~ly expanded since its inception.as experts from the Regional Mineral Resources Develop-
the capabilities ~d r~wreme~ts of.the member countries ment Centre (RMRDC) at Bandung were available on
had changed. !~.mto considerationmatters suchas the request to the Governments of member countries. It felt
proposed Pacific reglOn~ energy Pr:oaramme,the need to that, in view of the regular meetings of ESCAP Project
carry. out ?~~ore studies, especlally.those related to Managers, there was little danger of duplication by
ongomg aenvines, and the recommendations of the UNDP CCOPISOPAC of any onshore activities undertaken by
natural resources sector review mission of 1980, the RMRDC.
Committee decided to amend paragraph 8 of its terms of
reference as follows:

Functions 14. The Committee noted that ESCAP had provided to
8. The Committee shall promote, oo-ordinate, plan members samples and drafts of documents, and advice on
and implement geological, geophysical, energy studies matters concerning the legal status of CCOPISOPAC.
and other related natural resource prospecting projects
and basic investigations in the onshore, coastal and 15, However, the Committee held the view that, as
adjoining offshore areas of the member countries as well significantissues were presented too late for serious study
as the oceanic areas of the region. It shall to this end: before this meeting, additional time would be needed for

I
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the member countries to study the various alternatives 22. The Committee aclmowledsed the special contribu-
before coming to a final decision on a legal framework for tions made to CCOPISOPAC by Mr R. Ricbmond and Dr
CCOPISOPAC. L. Kroenke and appointed them special advisers to the

Tecbnical Secretariat of CCOP/sOPAC to be effective 5
16. The Committee therefore agreed to maintain its December 1980 and 1 July 1981 respectively-dates that
present status while additional time be allowed for the each would leave the region.
completion of ongoing legal reviews by each of the
Governments. 23. The Committee strongly supported the proposed

Pacific Geothermal Conference to be held at Auckland,
17. The UNDP representative agreed that the UNDP- New Zealand, from 2 to 6 November 1981, and requested
financed Project Manager continue to act, on an ad hoc that the Technical 8ec::retariat trat1Smit word of that
and temporary basis, as Technical Secretary to the support to the organisers of the conference. It further
Committee pending a decision by the member countries on recommended that BSCAP be requested to seek funds
the legal status of CCOP/SOPAC, necessary to permit the attendance of CCOP/SOPAC

member country participants.
TrIpartite nMe'W

18. At the tripartite review of the UNDP Project it was 24. The Committee suggested that the Fiji Government
agreed that: be requested to issue a suitable licence to allow the
(a) the present level of UNDP input was adequate for the Technical Secretariat to install and operate its own high

work programme envisaged through the end of the frequency radio communication system so that good radio
current project assuming that funds underspent in 1980 communications may be made between the CCOP/sOPAC
would be carried forward to 1981; Technical Secretariat and vessels undertaking its prospect-

(b) participating countries would make an increased effort ing and research projects.
to identify candidates for training;

(c) member countries' cash contributions should be used 25. The Committee recommended that the Project
for training; Manager select a project expert to attend the meeting of

(d) the services of an editor, on a non-reimbursable basis the Consortium for Ocean Geosciences of the Australian
for 12 months, should be sought to expedite the Universities (COGS) in Australia in 1981 and to prepare a
processing of the publications backlog, report on the results of the meeting for circulation to

member countries and concerned parties.
Consideration of the Report of TAG

19. The Committee adopted the report and recommen- 26. The Committee recommended that the Technical
dations of TAG including the recommended work Secretariat be responsible for preparing and editing the
programme for 1980-81 (see annex I). Proued~n8s of the sessions to facilitate their early

production.

Other Matters
.... 'J.7. The Committee requested that BSCAP provide the

20. The FIJI representative expressed concern for the Technical S tari ith . f th U· ed N .
futur f CCOP/sOPAC' . f th . f ecre anat WI copies 0 e mt anonse 0 m VIew 0 e uncertamty 0 rul f ductin . imili',
financial rt fr UNDP be nd 1984 H es or con g meetings sarto theana suppo om yo . e recom- . .

d d tha bi th f Go CCOP/sOPAC sessions so that the Committee, at Its nextmen e t, su ject to e agreement 0 the vern-· .
ments involved, the offices of both the CCOP/sOPAC session, .co~d promulgate Its own. rules and standing
Technical Secretariat and the UNDP Project should be orders Within the framework of Umted Nations rules.

relocated as soon as possible in New ~aland. That Arrangements for the Tenth SessIon
country had always been the most responsive to requests
for support in the past and it was considered that such a 28. The Committee accepted with gratitude the offer of
move would facilitate the obtaining of further support from the Government of Vanuatu to host the Tenth Session of
that source in the future. CCOP/sOPAC, It was pleased to receive the offer from

Tonga of an alternative site for the meeting should it not be
21. The Committee endorsed the recommendation, possible for it to be held in Vanuatu. The actual dates of
bearing in mind that the support services available in New the meeting would be decided by the Executive Secretary
Zealand would enhance the effectiveness of the Technical of BSCAP in consultation with the host Government and
Secretariat in carrying out the CCOP/SOPAC work the Technical Secretariat,
programme. The New Zealand representative promised to
deliver the recommendation to his Government and Adoption of the report
suggested that a detailed written request be sent from the 29. The Committee adopted its report on 28 October
Technical Secretariat. 1980.
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Summary of conclusions and ncommeadatIoaI 4. adopted the report and recommendations of TAG (para. 19):·
S. eDdoned the recom!Ml!C!etion that the officca of both

. CCOPISOPAC Tedmical Secretariat and the UNDP Project
30. The Committee: should be relocated u IOOJl u possible (peru 20 and 21):
1. decided to amend its terms of reference (para. 12): 6. stron&!ysupported the propoeed Padfic: Geoth«mal Confer-
2. agreed to maintain its present status pendina the outcome of ence (para. 23):
onaolng legal reviews by each of the member Governments (para. 7. sugeIted that the Fiji Government be requested to issue a
16); IUitable lic:enceto a1low the Tedmical Secretariat to operate its
3. agreed, at the tripartite review of the UNDP Project, that (a) own radio communications system (para. 24):
the present level of UNDP input wu adequate, assuminal that 8. recommended that the Project Manaaer select a project expert
funds undenpent in 1980would be carried forward to 1981;(b) to attend the COGS meetins (para. 25);
countries would make an Increased effort to identify candidatea for 9. recommended that the Tecbnic:aJ Secretariat Ibould be
training; (c) member countries' c:asbcontributions IbouId be used responsible for preparina and editins the l'roc:adiIIp (para. 26);
for training; (d) the services of an editor on a non-reimbursable 10. accepted with ptitude the offer of the Government of
basis for 12 months should be BOught(para. 18); Vanuatu to host the Tenth Session of CCOPISOPAC (para. 28).
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ANNEX 1

REPORT OF THE TECHNICAL ADVISORY GROUP

The following abbreviations are used in this report: ••• of adivides IInce the FJabtb s-Ion
AMSTAC AustralianMarineScienceandTecbnology () CCO,UIC'O,UAC'" h' I Se .

Advisory Committee a 'CI~ 'C"" sec mea eretanat
BMR Bureau of ~ral Resources, ~logy 3. The Project Manager presented a summary of the

and GeophyslCS(Canber.ra, Australia) major activities of the Technical secretariat from 1
BGR Bundesanstalt fur Geowissenschaftenund

Rohstoffe (Hanover, Federal Republic of October. 1979to 30 September 1980.TAG commented
Germany) favourably on the presentation and expressed its gratitude

CCOPISOPACCommittee for Co-ordination of Joint for the support CCOPISOPAC had received from the
Prospecting for Mineral Resources in United N' and from . Gov d
South Pacific Offshore Areas (Suva, Fiji) m.. aoons supporting emments an

CNEXO Centre National pour l'Exploitation des orgamsaoons.
Oc6ans (paris and Brest, France)

COGS Consortium for Ocean Geosciencesof the (b) BSCAP Secretariat
Australian Universities ., .

DSIR Department of Scientific and Industrial 4. The ESCAP secretartat presented a review of Its
Research (Wellington, New Zealand) activities since the eighth session.

HlG Hawaii Institute of Geophysics(University
of Hawaii, Honolulu) Rel'Iew of _..AI....... In the CCO~'/SOPACIOC Intergovernmental Oceanographic Com- survey __u •.•••es area
mission (of UNESCO) (Paris) sInee the EIIhth s.Ion

IPOD =tiOnal Programme of Ocean (a) Activities in the CCOP/sOPAC work pro-

NZGS New Zealand Geological Survey (DSIR, gramme
Lower Hutt, New Zealand) Hydrocarbons

NZOI New Zeal~d Oceanographic Institute 5. In Tonga single-channel seismic reOection profiles
(DSIR, Wellington, New Zealand) ,

ORSTOM Office de la Recherche Scientifique et across the Tongan forearc north of Vavau revealed a
Technique Outre-Mer (Parisi regional basement reflector beneath at least 1.3 seconds of
centre in Noumea) sediment, South of Tongatapu, across the Tonga Ridge,

RMRDC Regional Mineral Reso~ Development 1.3 seconds of acoustic penetration was recorded and
SPC ~:: p~~~"s:~ownea New refraction data, to be published by ORSTOM, showed

Caledonia) 'sedinlents up to S km thick. TAG noted that the latter was
TAG Technical Advisory Group (of one of the more attractive areas for petroleum exploration

CCOPISOPAC) in Tongan waters
TCDC Technical co-operation among developing .

countries
UNDP United Nations Development Programme 6. In Vanuatu, a joint CCOPISOPAe-DRSTOM cruise

(New York, USA) acquired single-channelseismiclines whichhave I.S to 2.0
UNESCO United Nations.Ed~tion~, Scientificand seconds of acoustic penetration on some lines. The

Cultural Organization (pans) . .
UNEP United Nations Environment Programme petroleum consultant proposed that selSmlCrecords from

(Nairobi) the same area held by Gulf and Western Geophysical
USGS United States Geological Survey (Reston, should be acquired and that onshore geologicalstudies be

Virginia USA) ied tial __ t.. A Iimin'
USP U·.' f th So th Pacifi (S F"") earn out on poten source •••••••••. pre arymvemty 0 e u c uva, IJI' .
WESTPAC IOC Programme Group for the Western assessmentof data from the central and northern b8SlDSof

Pacific the Vanuatu group would be attempted by the consultant
WWSSN World Wide SeismicStation Network soon.

7. In the Solomon Islands, a review of available data by
the petroleum consultant found that the main Solomon
Basin possiblycontained suitable reservoir and cap rocks

OrganIsation 01. the SessIon and that structural traps occurred in some areas. More
work, particularly refraction surveys, was recommended.

1. The Ninth Session of TAG was held froJD20 to 28
October 1980. 8. In Samoa, preliminaryinterpretation of single-channel

seismic data was difficult because of the steep sea-bed
2. The TAG agenda was adopted as presented in plenary slopes around the islands. The maximum sediment
session. thickness was found to be about S60m between the two
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main islands. It wasrecommended that the CCOP/SOPAC inversely with metal concentration, i.e., where nodules
petroleum geologist should carefully examine the data were abundant, metal content was low and where metal
collected before a final conclusion was reached. concentrations were highest, abundance was low. It further

noted that nodule concentrations had been described in
Manganese nodules reports in poorly defined qualitative terms, and differing
9. In Kiribati waters, nodules were found in moderate quantitative terms e.g., some were based on grab samples
abundance at three stations south of the Equator and a few (kglm2) and others on bottom photographs (percentage of
fragments at one station north of the Equator. More bottom covered). TAG noted the desirability of
sampling was suggested on the south-western Line Islands, establishing quantitative criteria for these descriptive
where CNEXO samples had indicated high NilCulCo terms, and particularly of establishing some correlation
values. In the Phoenix Island group, nodules were found at between data from grab samplesand bottom photographs.
nine stations having densities as high as 31.6 kglm2 and
sea-floor photographs showed coverage as high as 80 Phosphates and phosphorites
percent. Unfortunately, the NilCulCo content of the 16. Cruises on the Tongan Platform and the Samoan
nodules was low at all stations, averaging only 0.64 Platform and seamounts west and south of Upolu, Samoa,
percent. had not encountered sea-bed phosphorites of significant

quality for further exploration.
10. In the Penrhyn Basin of the Cook Islands and
Kiribati, nodules were found at 15stations in generally low 17. A survey in Papua New Guinea waters found no
abundances, but locally up to 24 kglm2• Data on the phosphate north of New Ireland but additional studies
nodules indicated that the highest grades (2 percent were recommended in the vicinity of Mussau and
NilCulCo) were correlated with extremely low abund- Admiralty Islands. Off the western end of Bougainville
ances. The deep sea floor around the Cook Islands had Island, only low levels of P20Swere found in two dredged
been reasonably well sampled and recommendations for samples and no further work was recommended in that
further work would depend on the results of a particular area.
comprehensive review of the Cook Islands nodule data
that was presently under way. 18. In Fiji waters, a cruise on the Lau Ridge between

Ongea Ndriki and Vatoa found no further phosphate in the
11. In Samoa, 32 stations were sampled and no nodules area, but more dredge sampling was recommended on
found, but manganese crusts and coatings were obtained targets identified from the echo-sounding survey.
from three stations. The NilCulCo concentration in each
was less than 1 percent. 19. In Kiribati waters, one dredge station on the side of

Vostok Island showed no phosphate, and generally no
12. A cruise by the West German research vessel Sonne, areas were found that were sufficiently shallow to be
on which the New Zealand Oceanographic Institute currently prospective for phosphate. The shallow areas
participated, was carried out between Tahiti and west of the Phoenix Islands were recommended for
Wellington in the Southwest PacificBasin outside national examination next.
economic zones. Many nodules were collected and fieldsof
nodules have been described in preliminary reports. 20. In New Zealand, large samples of phosphorite from

the Chatham Rise deposits had been tested with
13. TAG noted that world-wide studies of manganese favourable results and a future joint Federal Republic of
crusts on the sea floor had found that crusts rarely, if ever, GermanylNew Zealand cruise had been planned to
contained NilCulCo concentrations of economic. value. continue the investigation.
Any future CCOPISOPAC efforts to study such crusts
would be of little but academic interest, and consequently 21. A New Zealand Oceanographic Institute reconnaiss-
it suggested that the Committee consider formally ance cruise on r.v. Tangaroa to the Tokelau Islands and
eliminating the study of crusts from its work programme. northern Cook Islands found isolated occurrences of

phosphate. The highest values were obtained from
14. TAG learned that on CCOP/SOPAC cruises spacing seamounts 200 km north-west of Atafu and 125km north
of nodule sampling stations was planned at 10 intervals and of Pukapuka. A project cruise on r.v. Machias in the
attempts were made to obtain one grab sample and one northern Cook Islands found no unsurveyed seamounts
bottom photograph at each station and gravity cores at within 200 m of sea level. At the one seamount dredged,
selected stations. Although the procedures were criticised south-east of Penrhyn Island, no sample adequate for
for providing a somewhat inadequate determination of testing was recovered. Onshore and lagoon samples were
nodule abundance at individual stations, TAG considered collected from Manihiki Island for analysis.
that they were satisfactory for the CCOPISOPACregional
reconnaissance programme. 22. TAG was informed of a commercial company's

interest in undertaking reconnaissance prospecting for
1!. TAG noted with interest that cruise reports phosphate in the lagoons of the northern Cook Islands,
supported the thesis that abundance tended to vary and its current prospecting activities in Fiji. It was
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suggested that the Technical Secretariat should undertake Metalliferous sedime""
reconnaissance drilling at similar localities within the 29. Samples taken from six cores c:ol1ec:tedin Tongan
region. waters in the Lau Basin had been analysed at Imperial

College, London.
23. TAG noted that it was in the interest of
CCOP/sOPAC to encourage carefully constrained com- 30. In Papua New Guinea and Solomon Islands waters,
mercial activity and cautioned against delaying such sampling of sediments close to possible spreading centres
private exploration pending the doubtful development of and active volcanic arcs had not found any significant
any United Nations project-associated activities. The metalliferous concentrations.
Australian adviser indicated that BMR would send plans
for its light drilling rig to the Technical Secretariat and (b) Activities of the UNDP project
might consider assisting CCOP/sOPAC to develop a 31. The Government of Tonga was giYinS serious
lagoon-drilling project. consideration to the recommendations of a report on a

reconnaissance survey into the energy potential and
development prospects of wave energy reaching the blow-

Sand and gravel: coastal engineering hole area along the south coast of Tongatapu.
24. In Samoa, surveys of Asau and Salelologaharbours,
Savaii, had been conducted to obtain up-to-date 32. With the exception of the cruises described in
bathymetric information. In Fiji, a study of the Lami paragraphs 12 and part of 21, all the investigations and
harbour for the relocation of a bulk-petroleum offloading cruises previously described were undertaken, whollyor in
facility had also been carried out. part, as an activity of the UNDP-funded Project.

25. Bulk carbonate sand samples obtained from 33. The economic potential of onshore clay deposits in
Rarotonga and Samoa and tested in New Zealand for their the member countries was reviewed by a DSIR consultant
suitability as an aggregate in concrete suggest that mix provided by New Zealand. He concluded that Fiji and
design and control of batching and curing need to be Papua New Guinea had already received detailed reports
carefully monitored. The United States adviser would and had proven deposits, but that further field-workmight
undertake to provide to CCOP/sOPAC data accumulated be justified in Samoa, Solomon Islands, and Vanuatu. The
during the Second World War on the properties of Cook Islands, Kinbati, and Tonga had no clays that could
concrete made from coral. be exploited for brick making or pottery.

26. TAG noted with concern that if current beach mining (c) Other activities
continued in Tongatapu large sections of the south-eastern 34. TAG was informed of the USSR Ministryof Geology
and south-western beaches would be depleted of sand. An marine survey activities in the south-west Pacific in 1979-
area north-east of Nuku'alofa had been designated as 1980 and of further work in the central and south Pacific
prospective based on seismic reflection surveying and planned for the period 1981-1986. Results of the past
sediment sampling, and ano~er ar~ to the south .of cruises could best be obtained by direct application
Pangaimotu as less prospective. EnVJJ'o~~ntal s~es through official ESCAP channels. TAG recommended
would nee~ to be undertaken before any mmmgoperation that the data obtained by those cruises in the
could begin. CCOP/sOPAC region should be made available for the

CCOP/sOPAC data repository as soon as possible.

Precious coral 35. TAG was pleased to learn of the marine investiga-
27. A comprehensive review of precious coral in the tions and other projects of the Geological Survey of Japan
South Pacific revealed that Corallium was now known to and of Japanese activities in the field of international co-
occur in the northern Cook Islands, Samoa, Solomon ti

. Kirib . Th opera on.Islands, Tonga, and Vanuatu, but not yet m an. e
best commercial grade Corallium ~d been foun~ in the 36. TAG noted with interest the various Australian,
western ~art of the region. Commercial-grades~e~ w~re United States, and French activities carried out in the
present m Solomon Islands but appeared to decline m me CCOP/sOPAC area during the past year.
and quality to the east and south-east. Further
reconnaissance work was recommended in the Cook
Islands, Solomon Islands, and Vanuatu. In addition, Data and lDformat1on ID8napment
detailed follow-up surveyswere recommended for specific 37. TAG was pleased to note that a bathymetric
areas in the Cook Islands, Kiribati, Samoa, Solomon draftsman funded by the Australian contribution to
Islands, and Tonga. ESCAP had been at the Project OfficesinceJune 1980 and

had started preparing CCOPISOPAC bathymetric maps.
28. In Papua New Guinea waters, the Project would
continue as requested to dredge for precious coral while 38. Selected CCOP/SOPAC navigation and bathymetry
engaged in other activities. data had been forwarded to HlG for computer processing.
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39. Some of the maps being produced by the BMR 46. TAG recommended that the papers from the joint
Geophysical Marine Section extended into the CCOPf CCOP/soPAC-IOCIWESTPAC Second International
SOPAC area and would be available for purchase from the Workshop on Geology, Mineral Resources and Geophy-
Australian Government Publishing Service (Production). sics in the South Pacific, held at Noumea, should be
BMR had provided the project office with a set of published. It agreed that certain papers might be omitted
geophysical maps compiled from data collected from because:
Papua New Guinea waters during extensivecruisescarried (a) they had been previously published elsewhere;
out by the Bureau in 1970-1973. (b) they were not appropriate for inclusion;

(c) the authors wished to delay publication because the
40. TAG noted that the Project Officewas in the process research described was not yet completed.
of obtaining, through HIG computer facilities, pertinent It further suggested that abstracts or, at the very least,
data taken by United States oceanographic institutions and titles of technical papers should be includ~ in the
already had on file about half of the HIG data on the Technical Bulletin if the entire paper was not available,
south-west Pacific.

1'raIning: PJ'OII'8DIIIHlS and requirements
41. It noted wi~ appreciation tha~NZOI had provi~ 47. National personnel, includingtwo from Kiribati, two
CCOPfSOPAC Withall the geophysical track ma~ that It from Samoa, and one from Tonga, were given on-the-job
had compiled for the region; that the USS~ adviser had training in nearshore positioning, satellite navigation, sea-
~rovided CCOP/sOPAC wi~ se~ ~ta m ~mputer- bed sampling, sub-bottom profiling, and seismicprofiling,
ised form from the three SoVIetcruises m the region; that aboard the UNDP Project charter vessel.
ORSTOM had provided CCOP/sOPAC with the listings
of its bathymetric and magnetic data in the region; that, 48. One trainee each from the Cook Islands and Samoa
with the approval of member countries, CCOP/soPAC had participated in a cruise on the Japanese vessel r.v.
seismicreflection profiles were stored at the Project Office Hakurei Maru.
while microfilm copies were provided to the member
countries; and that the Project was in the process of e. A training course in bathymetric drafting techniques
supplying each concerned member country with either a had been started at the Technical Secretariat headquarters
micro-film reader or a reader-printer. at Suva and CCOPfSOPAC member countries had been

invited to submit nominations. Two Fijian trainees had
41. TAG was pleased to note that CCOP/sOPAC had begun the course in September 1980 and others were
made considerable progress in developing a data expected to be trained through most of 1981; a tentative
management system and that CCOPfSOPAC data would training schedule had been submitted to those member
be made available to member countries upon request, and countries that had nominated candidates.
to other countries on an exchange basis.

SO. One Tongan trainee had spent six months at NZOI,
participating in two cruises and a short course at Victoria
University of Wellington. Tonga is planning to send a

CCOP/SOPAC publications student to Victoria University for a fun degree programme

43. CCOPfSOPAC reports completed since the last in geology.
session included 19 cruise reports, three consultants' 51. A Cook Islands student was currently studying at the
~e~rts, an~ four ~~ ~eports w.hi~ were, as yet, University of Otago for B.Sc. degree in geology and had
?mited to mte~al distribution. Publications co~pleted spent three weeks at NZOI during the May vacation. TAG
mcluded three ISSuesof the Newsletter and three ISSuesof commended such arrangements for students during their
South Pacific Marine Geological Notes (with two more vacations.
issues in preparation). One Technical Bulletin was at the
proof stage. 52. Solomon Islands would send two students to the

University of Papua New Guinea to begin degree courses
44. TAG expressed appreciation and thanks to New in early 1981.
Zealand for its efforts and funding which had made
possible the publication of the Proceedings. The French 53. Six nationals from Fiji, two from Samoa, three from
adviser expressed his gratification that a summary was Solomon Islands, and one from Vanuatu had attended the
included and that it had been translated into French; the four-month "Basic Earth Science" course at Suva, Fiji,
USSR adviser expressed interest in having the summary from November 1979 to February 1980. The course was
printed in Russian in the future. sponsored by the Technical Secretariat with UNDP funds

in co-operation with the University of the South Pacific
45. TAG agreed that in future Pan 3 of the Proceedings (USP) and Victoria University of Wellington. Various
(Documentation) should include at least abstracts of all member countries had already nominated trainees for the
pertinent conference papers unless they were withdrawn advanced basic earth science course to start in November
by the author and suggested that the list of documents 1980. The Government of New Zealand was providing
should be cross-indexed with Pan 3. funds for the course.
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54. TAG noted that the basic course being offered by and took note of the kind continuing offer by the
USP was of great importance and usefulness to the Geological Survey of Japan to provide trainingaboarcir.v.
member countries and felt that a long-term programme of Hakurei Maru and to arrange a group training programme
such courses should be developed. It recommended that in offshore prospecting. The Japanese adviser said that he
ESCAP should request the Government of New Zealand would investigate whether it wouldbe posstble to waive the
to consider providing TCDC funds for this high-priority daily subsistence fee trainees were obliged to pay while
activity, at a level of $40,000 for each of five years to start aboard the vessel.
in 1981.

55. An advanced earth science course was being planned .Recent reports 011 apIontJGu, development and
by USP for early 1981. Participation in the course would be menplJft'""lt of minerai, eDel'IY and other IIIIII'Ine
limited to those persons who had successfullycompleted resources relevant to the actIl'ItIes 01 CCOl'lSOPAC
the basic earth science course. 63. In Fiji, two wells had been drilled for hydrocarbons,

one in BlighWater and the other on the Great Sea Reef, to
56. USP had requested information about the projected total depths of more than 2700 m each. Although no
future scheduling and funding of the earth sciencecourses. hydrocarbons had been encountered, paleotemperatures
It had advised the Technical Secretariat that it could not were high enough to have generated hydrocarbons in the
hold both the basic and the advanced courses concurrently Bligh Water area. Additional exploration was anticipated.
in 1980. However, USP had agreed to hold two separate TAG was pleased to learn that all data acquired before
advanced earth science courses in 1981, with a basic course 1978 was on open file at the Mineral Resources
to be held the following year if required. Department offices in Suva.

57. TAG strongly recommended that USP, in conjune- 64. In New Zealand, developments in petroleum
tion with Victoria University of Wellington, should be exploration indicated that the downtrend in exploration
requested to continue to provide basic and advanced earth had been reversed recently because of more liberal tax
science courses for the next five years. It instructed the conditions and other incentives. TAG noted with interest
Technical Secretariat to negotiate with USP on the matter the plans for a SymposiumlWorkshop on Petroleum
of the preparation for and implementation of the courses. Geology and Geophysics and Exploration to be held at

Wellington on 2S and 26 August 1981.
58. The IOC representative advised TAG that IOC
would continue to fund trainees for participation in short 65. In Tonga, an agreement had been reached for the
courses whenever possible. Furthermore, should the drilling of at least three offshore exploratory wellsbetween
advanced course at USP deal almost entirely with marine Tongatapu and Eua to begin in late 1980 or early 1981.
science, funding for that could be sought from IOC.

66. TAG was pleased to learn of recent studies and other
59. TAG endorsed the general recommendation of the information relevant to the activities of CCOPISOPAC as
Noumea Workshop that UNESCO and its IOC, reported by the technical advisers from Australia, France,
CCOP/SOPAC, and ESCAP should provide immediate Japan, the USSR, and the United Kingdom.
training in marine geology, geophysics, and mineral
resources, as well as in data handling, to avoid delays in the 67. The USSR adviser stated, concerning the availability
implementation of the research programme. of Soviet satellite imagery in the CCOP/sOPAC region,

that satellite trajectories did not cover the south-west
60. TAG was pleased to be informed of an invitation by Pacific.
the United States Geological Survey for at least one, and
possibly two, CCOP/sOPAC trainees to participate in a 68. The United States adviser reported that an index of
marine geological-geophysical cruise in early 1981. The satellite imagery of the area had been sent to the
participants should have advanced backgrounds in marine CCOP/SOPAC Chairman in June 1980. It was suggested
geology and member countries who wished to take that member country representatives should choose images
advantage of the invitation were to communicate with of interest from the index and forward a request to the
USGS through the Technical Secretariat. adviser for black and white copies.

61. TAG suggested that the training cruise be combined
with visits to oceanographic institutions and facilities in Recent reports 011 development and mana ••••••••t of
southern California and Hawaii, perhaps using a United c:outaI area resources relevent to the 8dIviUes of
States Government exchange-scientist position. It recom- CCOP/soPAC
mended that other sources of funding be sought to help to 69. The Solomon Islands adviser summarised develop-
defray the travel expenses of the trainees. ments affecting the coastal zone in his country that

included pollution from sewage disposal in the waters off
62. TAG was pleased that the USSR had invited trainees Honiara and the proposed development of a port and a fish
to participate in a forthcoming Soviet cruise in the region cannery.
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70. The Fiji adviser outlined the sedimentologicalregime 10. TAG regretfully noted that the two man-months of
of Laueala Bay, near Suva, where mining of carbonate consultancy services offered by UNEP at the Eighth
sand from the lagoon area for cement manufacture was Session had not materialised. It strongly recommended
causing considerable concern, and he reviewed the that UNEP be asked to support a study on marine
environmental and other studies of the area being carried pollution which might arise from the exploration and
out. development of mineral resources, particularly construc-

tion materials, and possible ship spillage and tanker
71. The Cook Islands adviser reported on a study of the accidents.
eastern coast of Rarotonga that had been carried out by an
expert from the University of Canterbury, New Zealand. (c) Tsunami warning

81. Although most Pacific countries already had
72. The Workshop on ~tal. Area Development and adequate and rapid tsunami warning communication
Management, held at Manila m December 1979, had . .. • .

ed rth hil TAG tr ngl rted th systems, warnmgs frequently did not arnve m tune to
prov most wo w e. soy suppo e . ..

da' f th W ksh d 'cularl urged notify outlymg islands and rural areas. It was suggested
recommen nons 0 e or op an pam. y. that the installation of automated tide gauges in selected
that member country Governments should give a~n~on areas might provide earlier warnings.Maps of tsunami run-
to the enactment of coastal zone management legislation. up areas might be useful, although only a limited capability

73. TAG was informed by the alternative United States for such work ~xisted in the region, and advisers were
adviser of a new technique for presenting coastal geologic' asked for help m that matter.

and environmental elements.on a map. It was emphasised 82. TAG endorsed the IDC ro amme on the
that the maps could be rapidly and cheaply constructed . f' al . P ~ d
fr· . f' h h and tal Improvement 0 region tsunami warnmg systems anom mterpretatton 0 air P otograp y coas ...
bse· . b th CCOPISOPAC be trio d requested that It be continued and Improved as necessary,o rvanons y e mem r coun es an .

th t tr .. f . al I' ts to uch and that UNDP consider favourably the IDC request for
a ammg 0 nation geo ogtS carry on s a funds f tha

mapping project could be done in a relatively short time. or t purpose.

(d) Seismicity
Reports OD other developments 83. A new telemetered earthquake recording station in

(a) Law of the sea Solomon Islands was described. That station and the
74. Information on developments at the Ninth Sessionof WWSSN station were suffering to some extent from
the Third United Nations Conference on the Law of the inadequate maintenance, owing to the absence of a
Sea was presented. qualified electronics technician.

(b) Marine pollution (caused by exploration and 84. Two seismicrecording networks of seven telemetered
development of mineral resources) stations each in Fiji were described, one that was set up
75. The IDC programmes for global monitoring of through the United States Agency for International
pollution were reviewed. Development programme and the other to be established

by Japan. It was noted that Fiji would need to hire a full-
76. TAG was informed that a Workshop at the East- time electronics technician to maintain its programme.
West Center in Hawaii in July 1980 would prepare a
general pamphlet and technical manual to illustrate and 85. TAG noted that Vanuatu had a joint ORSTOM/Cor-
explain the potential impact of oil development in the nell University network of 20 stations and that Samoa had
coastal regions of Pacific countries. WWSSN- and DSIR-supported instruments at Apia

Observatory.
77. Fiji's guidelines to control marine pollution were
described. These are based largely on regulations recently 86. Electronics technicianswere currently being provided
issued in the United States and on environmental studies to member countries periodically by supporting Govern-
carried out by USP in the vicinityof the offshore oil drilling ments. TAG requested the Technical Secretariat explore
sites in the Bligh Water area. the possibility that the visits by such technicians be more

fully co-ordinated and that their services be provided to
78. Several members of TAG suggested that spills from other member countries on request during those visits.
tankers might pose a greater hazard than spills from oil- TAG also encouraged member countries to seek the
drilling operations, and further suggested that legislation services of technicians on a TCDC basis when necessary
should be passed by each member country to specify the and for long term benefits to have their own nationals
liability for clean-up operations where pollution had trained in electronics maintenance and repair.
resulted from international commerce.

tr7. TAG endorsed the followingrecommendations of the
79. Potential pollution problems resulting from near- Nownea Workshop:
shore mineral extraction operations were discussed. (a) that a telemetered seismic network should be
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installed in Tonga, and perhaps be tied into the existing 93. TAG was advised that the Royal Society of New
Fiji network to permit more efficient data reduction and Zealand bas offered to host a WESTPAC meeting, in
to allow regional early warning of potential tsunamis; association with the Pacific Science Congress to be held at

(b) that a study should be made of the shallow Dunedin in February 1983, and, when appropriate, that
earthquakes in the Tonga area which had previously New Zealand would be prepared to host small workshops
been recorded in the disbanded Cornell network, with a on specific WESTPAC projects.
view to locating active shallow seismic zones;

(c) that Tongan nationals should be trained as 94. 1be Fiji adviser, who also represented
seismograph station operators; UNESCOIIOC, read a letter from the Deputy Secretary of

(d) that UNESCO should arrange for a meeting of IOC that expressed IOC's continuing interest in marine
operators of seismographic networks with interested geosciences through its Programme Group for the Western
representatives of island groups in order to discuss (i) Pacific (WESTPAC) and of IOC efforts to obtain financial
the improvement of communication between existing assistance from UNDP for certain WESTPAC activities.
networks and the establishment of a regular exchange of
seismographic bulletins, (ii) the exchange of technical CoaIIderatIoa of tile report and ren ••••••••••••dons of
information of instrumentation, and (iii) the establish- the CCOPISOPAC·IOC Secoad IntematioDaI
ment of new networks in critical areas; Work8bop

(e) that UNESCO and its IOC should examine and 95. TAG recommended that the sUlJllllU»report of the
improve, as a matter of priority, the oo-ordination and Noumea Workshop be approved and strongly endorsed its
interpretation of the seismic information systems in recommendations; it also recommended general endorse-
Vanuatu, Fiji, Samoa, and Tonga, and the tsunami ment of the proposed research programmes. Comments
warning communication system in the region. made on each project and the relevance of each project to

the aims of CCOPISOPAC are given in the following
88. It was noted that, for more detailed hypocentre paragraphs 96 to 112. (Descriptions of each project can be
location by either regional or local networks, seismic' found in the Noumea Workshop report, part 4 of these
velocity modelling was necessary from seismic refraction proceedings.)
studies. However, it was pointed out that studies using
explosives were limited or hampered by insufficient funds 96. Since part of project A-I was of specific interest,
and by the lack of favourable legislation in the member TAG recoiDmended that work on stratigraphic correlation
countries. and on-land shallow drilling might be carried out by

member-country geologicalsurveys and the Project Office,
Relations with other Internatioaal orpnIsations and that the remainder of the projects should be

89. TAG was informed that the Third Circum-Pacific accomplished by the Project Office and outside agencies
Energy and Mineral Resources Conference, to be held at and institutions (e.g., BGR, HIG, LDGO, ORSTOM,
Honolulu, Hawaii, in August 1982, would emphasise USGS, USP, the USSR Academy of Sciences, and
progress made in the exploration and development of agencies of Japan).
renewable energy resources of the Pacific region. It
encouraged all participants of the Ninth Session of '.n. TAG suggested, as project A-2 was considered to be
CCOPISOPAC to attend and urged scientists working in of only general interest, that it should be brought to the
the South Pacific region to submit papers to the attention of outside agencies, particularly the University of
Conference. CCOP/SOPAC had asked to be a co-sponsor Sydney.
of the Conference.

98. It agreed that project A·3 was of specific interest, in
90. A south-west quadrant panel meeting of the circum- particular the seismic hazards aspect of the study, and
Pacific map project was held under the chairmanship of Mr recommended that it should be adopted as part of the
H. F. Doutch on 17 October. It was anticipated that Committee's work programme. However, considerable
considerable beneficial oo-operation could exist between assistance from outside agencies and institutions would be
the map project and CCOP/SOPAC. • required (e.g., from BMR, Cornell University, the

University of Tokyo's Earthquake Research Institute,
91. RMRDC would send experts to visit CCOP/SOPAC HIG, ORSTOM, the University of Texas, and the USSR
next month to identify areas where assistance could be Academy of Sciences). It suggested that ORSTOM should
offered. consider the possibility of establishing seismic stations on

Wallis and Futuna islands.
92. The USSR Academy of Sciences had established the
Working Group on Geology, Geophysics and Geochemis- 99. TAG recognised that parts of project A-4 were of
try of the Southwestern Pacific within the frame of its specific interest, in particular the onshore geological
Commission for World Ocean Problems. One of the main mapping of the New Georgia Islands and the heat-flow
objectives of the Group was the co-ordination of relevant study of the Central Solomons Trough. It strongly
Academy investigations with CCOPISOPAC programmes endorsed those parts of the project and noted with interest
in the region. that the study of that significant tectonic region entailed a
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proposed co-operative work programme involvingboth the 107. T'AG agreed that the carbonate sediments sub-
Solomon Islands Geological Survey and the Lamont- project of project C-l.4 was of immediate interest in
Doherty Geological Observatory. Other parts of the relation to hydrocarbon exploration and investigationsfor
project would be of interest to other outside agencies and coral sand and aggregate. It would best be directed to
institutions (e.g., the 'Australian National University, outside agencies, including NZOI, NZGS, and the
Cornell University, and the University of Texas). It also universities of 'Aucklandand Waikato in New Zealand and
suggested that the Royal Australian Air Force and Project of Sydney and of other places in Australia. TAG agreed
Magnet of the United States Naval Oceanographic Office that both of the subprojects, volcanic sediments and
might be approached to carry out an aeromagnetic survey abyssal sedimentation of project C-l.4, were of general
of the Woodlark Basin. interest only and that work should be directed to

institutions such as NZGS, the University of Auckland,
100. TAG agreed that parts of project A-S were of and NZOI.
specificinterest, notably those dealing with seismicstudies,
hazards, and training. It recommended that those studies 108. TAG agreed that project C2.1 wasof direct interest
should be directed to outside agencies, ~stitu~ons and despite the poor long-term prospects of workingocean-bed
intergovernmental bodies (e.g., Cornell Umvemty, DSIR metalliferous sediments. While noting that some sampling
of New Zealand, Japanese and United States aid agencies, would be carried out on CCOP/SOPAC cruises, the main
ORSTOM, SPC, UNESCO/lOC, and UNDP). It also thrust would need the capacity of outside agencies such as
recognised other geological and geophysicalinvestigations the Australian Hydrographic Department, the United
which related to hydrocarbons and basin genesis as being States National Ocean Survey, the USSR Academy of
of specific interest. It recommended that those studies Sciences, and Imperial College, London (for analytical
should also be directed to outside agencies (e.g., work).
AMSTACICOGS, Cornell University, NZOI, ORSTOM,
University of Texas, University of Tokyo, and the USSR 109. It noted that project C-2.2was of immediate interest
Academy of. Scien~). ~t.aIs,o suggested ~t the ~ in view of the potential importance of manganese nodules
concerned With the Identification of changes m subaerial to the region. Continued sampling by
and submarine geomorphology of forearc regions should CCOP/SOPAC in selected areas would contribute to the
be ~ro~ght to. the a~ntion of C~S.as ~ priority p~ject project, but TAG agreed that research cruises to collect
durmg Its deliberation of IPOD drilling m the region. more sophisticated data would be needed from outside

agencies such as NZOI, those of Japan and the USSR, and
101. It agreed that project B-1 was of general interest with analytical assistance possiblyfrom Imperial College.
only as there was little relevance to offshore prospecting. It '
~mmended that outside research. agencies and institu- 110. TAG agreed that project C-2.3 was essentially a
nons should be encouraged to participate, laboratory study and of less immediate interest. It

. . . . recommended that that work should be directed to outside
102. TAG considered project B-2, Witha fewexceptions, . ti' ti ch HIG. mstuonssu as .to be of only general mterest. It agreed that the few parts
of specific interest were adequately provided for under 1 I eed th . ct C 3 1 f direct m'terest m'. . 11. t agr at proJe -. was 0 Ull'other Workshop projects and that most should be directed . th h f h h t d its T'AG oted. .. . . relation to e searc or p osp a e cposl . n
to outside research agencies and institutions. f tha d uld be lished throughthat part 0 t stu y wo accomp

. CCOPISOPAC cruises and other work should be directed103. It considered most of project B-3 to be of only id . h NZOI
general interest. TAG recognised that the volcanicityand to outsi e agencies sue as .
geothermal aspects, including hazards and back-arc sea- . f
floor metallogenesis were of specific interest. 112. TAG agreed that project C3.2 was not 0

, immediate interest, although it was strongly supported as
104. TAG agreed that project C-l.l was of general an essential basis for many of the geological studies taking
interest only and would be best directed to outside place in the area. It recommended that the work shouldbe
agencies, notably NZOI and those of Japan. directed to outside agencies, including particularly the

USSR Academy of Sciences.
105. It recognised that project C-l.2 was of general
interest only and should be directed to outside agencies 113. The adviser from France advised that he would try
such as BMR and the University of Auckland. to stimulate interest by CNEXO, ORSTOM and the

French universities in all the projects, especiallythose that
106. TAG agreed that project C-l.3 was of particular TAG considered to be of high priority.
interest, especially in relation to the evaluation of
hydrocarbon potential. It recommended that, although 114. The advisers from New Zealand and the United
some work would be accomplished initially by the Project States strongly endorsed the proposed sedimentary basins
Office, most should be directed to outside agencies, study, including source rock analysis, as it was likely to
including BMR, NZOI, the Universities of Auckland and have considerable economic importance for member
Sydney, and the USSR Academy of Sciences. countries.
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115. TAG noted that Soviet scientists' proposals for five- dependent on the sw:cessfu1outcome of • compilation of
year studies in the south-western Pacific relevant to many existing data. Difficulties bad been encountered in
projects recommended by the Workshop. obtaining basic data and the United States adviser had

offered to help to obtain data for that and related studies
116. Concerning the Workshop recommendation to on nodules in the region.
establish a South Pacific Infonnation Centre in which all
published and unpublished material could be centralised, 122. TAG endorsed a lagoon surveyproject, CCSPIKI.4,
with a specialised library, TAG recommended that the for Kiribati, noting the serious erosion and pollution
Technical Secretariat should hold discussions with problems on Tarawa.
ORSTOM and other organisations in the region to
determine, by the time of the next WESTPAC meeting, 123. New Zealand proposed no new projects. TAG was
the feasibility of and requirements for setting up such a informed of the two cruises planned for l.v. Tangaroa
Centre and its potential site. during 1981, one to the Lau Basin and Tonga-Kermadec

Ridge and the other to the Cook Islands. TAG waspleased
117. TAG noted regretfully that the recommendation to hear that New Zealand would continue to lend
made at the Eighth Session concerning provision for assistance through the Project Office to CCOPISOPAC at
participation of Soviet scientists in the Workshop was not about the same level as in recent years.
followed up by the organising committee. In connection
with national regulations and practices, it noted that it was 124. TAG endorsed a new 1981-1986work programme
essential to follow established governmental channels to for Samoa that gave priority A to harbour sedimentation,
facilitate approval when invitations were sent to scientists, dredging and wharf excavations, a site study for a sewer
particularly in the USSR and Japan, to attend meetings. outfall and sand and coral surveys for construction

materials; and priority B to environmental impact studies,
118. Being aware and concerned that budgetary con- wave-energy site studies, a bathymetric survey for
straints affecting the funding of scientificresearch in many placement of fish aggregation devices, precious coral
of the TAG countries might hinder the implementation of surveys, and clay studies. Projects CCSPIWS.1, 2 and 6
the programme adopted at the Workshop, TAG urged that were regarded as mostly complete; CCSPIWS.4and 5 were
technical advisers from countries with institutions con- continuing.
nected with programmes in the region should impress upon
their Governments the need to maintain, and where 125. TAG endorsed three new projects,
appropriate enhance, their participation in scientific CCSPISI.16-18, for Solomon Islands. Priority A was
research under the aegis of CCOP/SOPAC. assigned to investigation of detrital heavy minerals in

selected beach and offshore areas around Santa Isabel
~ uJatlo of the k Island, inshore studies related to coastal development and

orm n wor PJ'OIP'8ID8IIIe the investigation of the suitability of local materials for the
(a) CCOPISOPAC manufacture of ceramics.
119. In the Cook Islands, priority A was assigned to
phosphate, precious coral, coastal engineering and 126. It endorsed new and expanded projects within
bathymetry; and priority B to Mn nodules. Research work the Tongan work programme. Project CCSPITG.6 was
on clay deposits was requested. TAG was pleased to hear expanded to incorporate an inventory of beach sands on
that the r.v. Ravakai could be used during 1981,on a cost- 'Eua, Ha'apai and Vavau, to complete the Nuku'alofa
reimbursable basis, for work in the waters of the Cook lagoon surveys and to carry out mining feasibility and
Islands or adjacent nations. preliminary environmental impact studies. One new

project, CCSPITG.7, deals with power generation from
120. The Fiji work programme was revised. Priority A wave energy at the Nuku'alofa blow-holes.
was assigned to hydrocarbon assessment, nearshore
terrigenous sedimentation, metalliferous minerals, and 127. TAG endorsed a new project for Vanuatu,
nearshore engineering studies. Long-term importance was CCSPN A.S, to investigate the suitability of clay deposits
attached to a reconnaissance survey programme for for the manufacture of pottery, bricks, or tiles on Efate,
metalliferous sediments associated with spreading centres Santo, Epi and other islands. The remainder of the work
and other volcanic activity, and to reconnaissance survey programme was unchanged.
for phosphate. A new programme of precious coral
surveying was proposed. It was emphasised that, although 128. TAG endorsed the new fonnat listing of regional
Fiji had some offshore geological survey capacity which projects 1 through 23 with the understanding that previous
could be used in shallow water, it could not recruit the regional projects might be closed or combined with new
technical personnel to support a programme of reflection projects.
seismic survey. The lack of shallow water coringor drilling
equipment was also identified as an operational problem. 129. It also endorsed the new regional project 24, a

tectonic analysis of the south-west Pacific, and regional
121. TAG endorsed a new Fiji project on the extent and project 25, the CCOP/SOPAC geophysical atlas of the
quality of deep-sea Mn nodules. Field studies were south-west Pacific, although it was realised that the latter
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was a very complex and ambitious undertaking. The USSR 137. Regarding the matter of studies of the petroleum
adviser sugested that Soviet scientists might be able to source-rock potential of the region, TAG DOted with
assist in the compilation of such an atlas and the United appreciation:
States adviser suggested that exchange of data with the (a) that the Australian BMR might be willing to assess
Circum-Pacific Map Project might be of assistance. the significanceof any source-rock analyses obtained from

the region;
130. The Solomon Islands representative was optimistic (b) that USGS might be able to carry out hydrocarbon
that the Solomon Islands Cartographic Department would maturation studies which are of great importance to an
be able to print the non-bathymetric maps prepared for the understanding of the energy potential;
geophysical atlas, but could not commit the Department. (c) that the Geological Survey of Japan might be able to
In any case, the cost of materials could not be borne by undertake laboratory studies of source-rock potential as a
Solomon Islands. research project. TAG requested the Technical Secretariat

to pursue actively all offers of assistance with source-rock
131. TAG noted with interest the increasing importance studies.
and number of projects either planned or proposed
concerning studies of harbours, ocean energy, precious 138. The USSR adviser informed TAG of an offer for a
corals, and the marine environment, for which detailed two-month co-operative cruise with CCOPISOPAC and
bathymetric mapping was essential. Recognising the lack the UNDP Project in the south-west Pacific in late 1981as
of expertise and facilities in individual member countries part of a five-year research effort in the region.
required for the compilation and preparation of bathymet-
ric maps, it strongly recommended that those tasks should 139. The member countries thanked the USSR adviser
continue to be carried out by the Technical Secretariat for the generous offer. CCOPISOPAC was pleased to
and, if possible, expanded in the future. accept the proposal subject to the clear identification of the

areas in which the co-operative scientific work was to be
W. TAG endorsed a statement by the Cook Islands undertaken, and provided the permission of the
adviser that stressed the critical nature of the enerl>' Governments of those countries in whose waters the work
problems of member countries and suggested an increased was to be done was obtained before the commencement of
involvement of the project office in the field of energy, the programme. The offer was particularly welcome since
such as observations at sea of surface and deep water it not only would provide on-board training for nationals
temperatures, temperature gradients, wave-energy from the region, at no cost, but would also include
studies, and solar radiation measurements. participation of the Project scientists. Member countries

requested that one of the Project scientists be joint Chief
133. It recommended that the terms of reference of Scientist during the cruise in CCOP/SOPAC waters.
CCOPISOPAC should be expanded to encompassonshore
geoscience activities that would be related to project 140. In relationship to this offer from the USSR adviser,
objectives and marine and geoscientific aspects of the the current areas of interest to CCOPISOPAC identified,
search for and development of alternative energy sources. in order of priority, were:

(a) the Melanesian Borderland;
134. It also noted that several member countries had (b) the North Fiji Basin;
proposed new clay studies and recommended that a strong (c) the South Fiji Basin.
request should be forwarded to the New Zealand The Melanesian Borderland had been assigned first
Government for continuation of the services of the DSIR priority, as it had been recommended as a high priority
clay consultant on a part-time and non-reimbursable basis. project, both in the 1975Suva Workshop and in the 1980
The involvement of other outside agencies was not Noumea Workshop.
precluded.

141. TAG endorsed the statement of the member
135. It noted that several proposed projects required, countries, welcomed the generous Soviet offer, and
and would greatly benefit by, the availability of light proposed that the Technical Secretariat should establish a
drilling equipment. It recommended that a feasibilitystudy working group to plan the cruise. It strongly recommended
should be carried out on existing light drilling equipment implementation of the cruise in the first priority area and
for use in shallow waters and that appropriate equipment hoped that the approval of the Governments concerned
should then be acquired and used by the Project Office. would be quickly forthcoming. It noted that an appropriate

agreement between the USSR and ESCAP should be
136. TAG endorsed a proposal for a CCOP/SOPAC- drawn up by March 1981 that would clearly define the
sponsored Workshop on Inshore and Nearshore Resources work area, the conditions of work, and the duration of the
to be held at Suva, Fiji, in mid 1981. The aim of the co-operative cruise.
Workshop would be to focus attention of problems being
confrontedby project staff, particularlytb~ concerning (b) UNDP Project
coastal area development, beach and nearshore processes, 142. The representative of the UNDP South Pacific
detrital mineral deposits, and precious corals. Regional Office reviewed the three major points affecting
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future UNDP input to the project. 147. The representatives of UNDP and ESCAP provided
(a) Availability of UNDP funds. The UNDPIESCAP information on the funding of other natural resource
review mission had concluded that further UNDP projects in the region as recommended by the sector
assistance was warranted for 1982-1984 and reeom- reviews for the next UNDP cycle. The funding
mended a budget of $US3.5 million. It also suggested that recommendations might be further modified by inter-
provision should be made for a reviewin 1984to determine country programming exercises. However, the final
the need for, and the level of, any further UNDP decision on funding would be made at intergovernmental
assistance. However, the actual amount of funds meetings in each region and at the overall AsiaIPacific
eventually available to the Project wouldbe determined by intergovernmental meeting scheduled for February 1981.
the countries themselves at an intergovernmental planning 148 TAG endorsed the recommendation of the 1980
meeting to be held at Apia in November 1980. UNDP Review Mission report that funding of
(b) Legal status of CCOPISOPAC. UNDP. was con- CCOPISOPAC activitiesshould be providec:tatthe level of
cerned that CCOPISOPAC, as currently constituted, was $3 5 millio' " the riod 1982-1984 It ted that the. . . I . manda full . n .or pe . nonot in a position to unp ement Its te y, fi ted 15 t f th· t uired "or the. . th fun .. f th gure represen percen 0 e mpu req .'
particularly as It .pertaiDed .to ~ ctioning 0 e CCOPISOPAC work programme for the period 1982-
Technical Secretanat. A~ding1y, It ~ged Governments 1986. TAG regretted that the Review Mission had not
to take the n~ssary dCC1S1nonsthecofunnceding~f~Secrlegalsta~ recommended funding for the full five-year funding cycle.
of the ~ttee as we as 0 Its e~t. It further requested the Technical Secretariat to seek
In the meantime, UNDP wouldbe agreeable to continumg additional funding from international organisations,
the status quo. bi f UNDP' UNDP includingUNDP or bilateral donors, as might be needed to
(c) Short-term 0 jecnves 0 assistance. . .

ed tha . sh uld f those implement the work programme and enter into agreementswas concern t the Project 0 ocus on . . .
. . . hieh will h . . th sh for the contmuation of the offshore reconnaissance

acnvmes w av~ ~ impact, ~ e ort term, on activities.
the development of recipient countries.

149. TAG recommended that the Tec:hnic:alSecretariat
143. TAG endorsed the UNDP project work programme should be authorised to seek funding and enter into
for 1980-1981 whichwas divided into offshore nearshore, agreements for the establishment of a professional training
and onshore ~ctivities, and precious corals. I; noted that progr~e leading to Ba~elor's and/or Master's degrees
the project was seeking from advisory countries the for nationals from the region.
services of an electronics technician for one month, an 150. The technical advisers from Australia, France,
editor for 12 months, and, if the terms of reference of Japan, the USSR, the United Kingdom, and the United
CCOPISOPAC were expanded, an energy expert for at States, having considered the CCOP/SOPAC work
least six months. programme and taken into account the report of the

UNDP natural resources sector review mission, submitted
144. It endorsed the proposal for a second cruise on r.v, the following comments.
Geovan involving co-operation between CCOPISOPAC, (a) They reiterated that one of the main functions of
ORSTOM, and possiblya United States university in 1981. CCOPISOPAC should continue to be the accomplishment
The cruise would be in Vanuatu and Solomon Islands of offshore surveys for minerals at a reconnaissance level
waters and would support the Noumea Workshop project throughout the region in order to attract the attention of
A-5. industry for the benefit of the member countries. Such

mineral surveys should be mostly directed to manganese
145. TAG endorsed the UNDP Project work programme nodules on the ocean bottom in the north and east of the
for the period 1982-1984 whichwasdivided into offshore, region, to metalliferous sediments on marginal sea floors in
nearshore, inshore, and training activities. Regarding the the west of the region, and to hydro-carbons in the areas of
proposed six-month UNDP vessel charter in 1982, it the island arcs, mainly in the north-west of the region.
suggested that the cruise include three months on (b) They emphasised that the level of regional
hydrocarbons and three months on other work. reconnaissance data was still far from complete for a

preliminary inventory and that, by the end of 1982, there
would still be some member countries who lacked
adequate and definite indicators of the mineral resource

(c) Funding potential of their exclusive economic zone.
146. TAG noted that the approxinJate cost of the (c) They pointed out that major economic benefits from
CCOPISOPAC total work programme (see Part 2 of these offshore minerals would probably come only from the
proceedings) for the period 1982-1986 was $US22.6 development of hydrocarbons or, in the longer term, of
million, of which $11.4millionrepresented activitieswhich JnlIIlganesenodule accumulations. While nearshore and
would be carried out by other institutions. The activitiesof inshore developments of minerals such as sand and gravel
the CCOPISOPAC work programme eligible for UNDP were of immediate local interest to some member
funding for 1982-1986 totalled about $6.6 million, for countries, large-scale economic benefits would not accrue
which the UNDP review mission had recommended from such operations. The same might be said of the
funding at a level of $3.5millionfor the period 1982-1984. exploitation of precious coral beds.
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(d) They agreed with the mission report that the results 7. recDDIIIIeIIdedthat otber sources of fundi shouJdbe soupt to
obtained so far on the commercial prospects for help to defray the travel expeIIRI of trlinc:- (para. 61); .

. the . . . . The 8. stroIII1Y supported tbe recxmuneadatiolls of tile Manila
manganese nodules m region were not optimiStic. y Workshop and particularly urged that member country Govem-
emphasised, however, that for some areas, such as ments sive attentiOll to tbe enactment of coastal zone IJIlIIIIIPItICIt
Kiribati, that this conclusion was based on very sparse lep1ation (para. 72);
survey data and more work was needed to cover those 9. stroDJiyrecommende? that ~ be asked for support for tbe

. . I' f study and report on manne pollution (para. SO);
areas even at the first reconnaissance samp e spacmg 0 10. endoraed tbe IOC programme on tbe improvement of
about 100 km (1" latitude). They strongly urged therefore reJional tsunami warning systems (para. 82);
that funds should be made available for the continuation of 11. endoned the recommendations of tbe Noumea WorkshoP
that work in addition to the work on hydrocarbons related to seismicity studies (para. 87);

, . . 12. recommended that the summary report of the Noumea
recommended by the DllSSlon. WorkshoP should be approved, strona1Yendorsed tile recommen-
(e) They considered that there was a significant omission dations, and recommended general endorsement of ~ proposed
from the mission report relating to surveys from research prosrammes (paras. 9S -112);
submerged phosphate (guano) accumulations in shallow 1~. ~nded that the Technical Secretariat ~~ bold

. . dilcuslions WithORSTOM and other concerned orpmsatioDs to
lagoons and for nearshore detrital mmerals. They should determine the feasibilityof and requirements for settinJ up a South
be included in the programme for nearshore and inshore Pacific Information Centre and its potential site (para. 116);
studies as they could be of significant and immediate 14. urged that teclInical advisers from countries with institutions
interest to some member countries. co~ected with programmes in th~ region should impress ~n

theU' Governments the need to mamtain, and wbere appropnate
(f) They recommended strongly that the level of support enhance, their participation in scientificresearch under the ae&isof
for the UNDP project in 1982-1984 should not fall below CCOPISOPAC (para. 118);
the recommended minimum level of $3.5 million and that 15. stroDJiy recommended that the tasks concerning compilation
additional financial provision should be sought so that the and preparation of bathymetric maps should continue to be carried

h
. h dr bo tudi sh uld t be out by the Technical Secretariat and, if possible, be eKpBDdedin

emp 8S1S on y ocar n s es 0 no the future (para. 131);
implemented to the serious detriment of continued 16. recommended that the terms of reference of CCOPISOPAC
reconnaissance surveys for manganese nodules and other should be expanded to encompass onshore geoscience activities

mineral deposits where those were deemed to be ~~nded that a strong request should be forwarded to
necessary. the New Zealand Government for continuation of the services of

the DSIR clay consultant, on a part-time and non-reimbursable
basis (para. 134);

151. TAG expressed its appreciation for the support 18. recommended that a feasibility study should be carried out on
received from donor countries over the period since the existing light drilling equlpment for use in shallow waters (para.
Eighth S· icul I fr th of F'" 135)'1 • ession, parti ar y om e governments 1)1, 19.' endoraed a proposaJ for a CCOPISOPACsponsored
Australia, New Zealand, France, and Japan and to UNDP Workshop on Inshore and Nearshore Resources, to be held at
and ESCAP for their contributions, and looked forward to Suva, Fiji, in mid 1981 (para. 136);
a continued association with them in the future. 20. strongly recommended implementation of the USSR cruise in

the area established to have first priority and hoped that approvaJ
of the Governments concerned would be quicldy forthcoming

Summary of CODclusioDS and recommendations (para. 141);
21. endorsed the UNDP Project work programme for 198Of1981

152. The Technical Advisory Group: (para. 143);
1. noted that it was in the interest of CCOPISOPAC to encolU'll8C 22. endorsed the proposal for a second cruise on r.v. Geovan
carefully constrlined commercial activity (para. 23); involving co-operation between CCOPISOPAC, ORSTOM. and
2. recommended that the data obtained by cruises in the possibly a United States university in 1981 (para. 144);
CCOPISOPAC resion should be made available for the 23. endorsed the UNDP project work programme for the period
CCOPISOPAC data repository as soon as possible (para. 34); 1982-1984 (para. 145);
3. recommended that the papers from the joint Second 24. endorsed the recommendation of the report of the UNDP
Intemational Workshop should be published (para. 46); Review Mission that funding of CCOPISOPAC activities should be
4. recommended that ESCAP should request the Government of provided at the level of $US3.5 million for the period 1982-1984
New Zealand to consider providing TCDC funds for a long-term and recommended that the Technical Secretariat seek additional
programme of basic earth science courses at a level of $40,000for funding (para. 148);
each of five years to start in 1981 (para. 54); 25. recommended that the Technical Secretariat should be
5. strongly recommended that USP, in conjunction with Victoria authorised to seek funding and enter into agreements for the
University of Wellington, should be requested to continue to estab1ishment of a professional training programme (para. 149);
provide basic and advanced earth science courses for the next five 26. the technical advisers from Australia, France, Japan, USSR,
years (para. 57); the United Kingdom and the United States, having considered the
6. endorsed the general recommendation of the Noumea CCOPISOPAC work programme, made a series of recommenda-
Workshop related to training (para. 59); tions (see para. 150).
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ANNEX II

LIST OF DOCUMENTS

Para. No. Section/
in Part I, Paper No.
Report of in Part III

Document No. Title TAG Documentation
NR/CCOP/SOPAC(9)/1 Observations of the Commission at its 4 A.I

Thirty-sixth session relevant to the
programme of the Committee -

ESCAP Secretariat
NR/CCOP/SOPAC(9)/CR.l Report on the training activity on 47 C.6

board the r.v. Machias -
T. Kitekei'aho

NR/CCOP/SOPAC(9)/CR.2 Report on marine training and survey 47 C.8
activitieson board -t ,v, Machias November
1979 .•January 1980 -

F.G.H. Malele, S.C.B. Saifaleupolu
NR/CCOP/SOPAC(9)/CR.3 Report on training in marine geology 48 C.lO

on board rvv. Hakarei Maru -
A.T. Utanga

NR/CCOP/SOPAC(9)/CR.4 Report on Basic Earth Science course 53 C.-
from November 1979 - February 1980 -

W. Harrison
NR/CCOP/SOPAC(9)/CR.5 The origin of channel-fill sands and 43 1.-

gravels on an algal-dominatedreef
terrace, Rarotong~, Cook Islands -

K.B. Lewis et ai.

NR/CCOP/SOPAC(9)/CR.6 Areal distribution of marine sediment 43 1.-
mercury in the region.around Fiji -

M.E. Cox
NR!CCOP/SOPAC(9)/CR.7 Cruise report. Tonga offshore survey, 5,16, 29 G.32

14 January - 4 February 1980 -
A.J. tlalunen

NR/CCOP/SOPAC(9)/CR.8 Cruise report. Lami Harbour survey, 24 G.15
12 - 17 December 1979 -

A.J. tlalunen
NR/CCOP/SOPAC(9)/CR.9 Cruise KI-80(3). Addendum to Appendix I, 9 G.20

results of nodule analysis -
N.F. Exon

NR/CCOP/SOPAC(9)/CR.10 Excerpts from the report of the work- 72 B.4
shop on coastal area development and
management. Manila, Philippines,
3 - 12 December 1979 -

ESCAP Secretariat

NR/CCOP/SOPAC(9)/CR.ll Cruise CK-80(2). Addendum to Appendix I, 10 G.13
results of nodule analysis -

N.P. Exon
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NR/CCOP/SOPAC(9)/CR.28 Preliminary information on the programme 138-141 H.-
of geological-geophysicalinvestigation
in CCOP/SOPAC area by Soviet r.v. Cal-
listo at the end of 1981 -

USSR delegation
NR/CCOP/SOPAC(9)/CR.29 Some results of survey activities by 34 G.4l

the Ministry of Geology of the USSR in
the Southwest Pacific in 1979/1980 -

USSR delegation
NR/CCOP/SOPAC(9)/CR.30 Marine investigations of the Geological 35 ~.-

Survey of Japan, 1980 -
Geological Survey of Japan

NR/CCOP/SOPAC(9)/CR.31 Phosphorite on seamounts and submarine 21 G.38
ridges in the Southwest Pacific -

D.J. Cullen
NR/CCOP/SOPAC(9)/CR.32 Evaluation of South Pacific aggregates 25 G.40

for concrete making and other purposes -
New Zealand delegation

NR/CCOP/SOPAC(9)/CR.33 New Zealand's activities in the CCOP/ 12, 20 G.-
SOPAC work programme -

J.V. Eade
NR/CCOP/SOPAC(9)/CR.34 The New Zealand underway data file - 41 D.-

K.B. Lewis
NR/CCOP/SOPAC(9)/CR.35 Proceedings of the Eighth Session of 44, 45 1.-

CCOP/SOPAC -
J.V. Eade (comp.)

NR/CCOP/SOPAC(9)/CR.36 Cruise report. Nuku'alofa lagoon sur- 26 G.33
vey, Tongatapu, Kingdom of Tonga,
1 - 20 September 1980 -

G.A. Gauss
NR/CCOP/SOPAC(9)/CR.37 Newsletter, Project office, UNDP 43 1.-

Offshore Mineral Prospecting in the
South Pacific -

CCOP/SOPAC Technical Secretariat
NR/CCOP/SOPAC(9)/CR.38 Report on short term consultancy for 6 G.38

project petroleum assessment, New
Hebrides -

H.R. Katz
NR/CCOP/SOPAC(9)/CR.39 Cretaceous-Cenozoicsedimentary basins - 1.-

of New Zealand -
H.R. Katz

NR/CCOP/SOPAC(9)/CR.40 Cruise report. Northern Cook Islands 10 G.13
offshore survey, 16 - 28 April 1980 -

K.B. Lewis
NR/CCOP/SOPAC(9)/CR.41 Cruise report. Solomon Islands off- 27 G.28

shore survey, 10 October - 25 November
1979 -

J.V. Eade

NR/CCOP/SOPAC(9)/CR.42 Cruise report. Kiribati offshore survey, 9 G.18
9 - 25 February 1980 -

G.A. Gauss
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NR/CCOP/SOPAC(9)/CR.58 Training report, r.v. Machias 1980 - 47 C.-
T.K. Tarau

NR/CCOP/SOPAC(9)/CR.59 Third United Nations conference on the 74 B.-
Law of the Sea, Resumed Ninth Session,
Geneva, 28 July - 29 August

U.N. Information Service
NR/CCOP/SOPAC(9)/CR.60 Excerpts from the report on the seabed 66 E.ll

mineral resource development : recent
activities of the international con-
sortia -

ESCAP Secretariat
NR/CCOP/SOPAC(9)/CR.61 Report on deep-sea mineral prospecting 48 C.7

and oceanographical investigations in-
service training, February- March 1980 -

F.G.H. Malele
NR/CCOP/SOPAC(9)/CR.62 Excerpts of the UNDP Mineral Resources 148,150 A.-

Sector Review Mission Report, July
1980 -

ESCAP Secretariat
NR/CCOP/SOPAC(9)/CR.63 Report of the Second InternationalWork- 95-118 B.-

shop on Geology, Mineral Resources and
Geophysics of the South Pacific -

CCOP/SOPAC Technical Secretariat
NR/CCOP/SOPAC(9)/CR.64 Coastal area development in Solomon 125 H.42

Islands -
F.I. Coulson

NR/CCOP/SOPAC(9)/CR.65 Proposed Geovan II cruise to Vanuatu 144 H.-
and Solomon Islands (1981) -

CCOP/SOPAC Technical Secretariat
NR/CCOP/SOPAC(9)/CR.66 Work programme. Fiji (new proposal) - 121 H.-

Fiji delegation
.. (Report of A.-NR/CCOP/SOPAC(9)/CR.67 Proposed agenda for the Trlpartlte C 'tt

Project Review - Project RAS/79/074 omml ~~'
Investigationof Mineral Potential para.)
of the South Pacific -

ESCAP Secretariat
NR/CCOP/SOPAC(9)/CR.68 Tonga work programme (new projects) 126 H.-

1980/1981 -
Tonga delegation

NR/CCOP/SOPAC(9)/CR.69 Inshore and nearshore resources work- 136 H.-
shop -

New Zealand delegation
NR/CCOP/SOPAC(9)/CR.70 Petroleum source-rock potential - 137 H.43

CCOP/SOPAC Technical Secretariat
NR/CCOP/SOPAC(9)/CR.71 Formulation of the work programme - 128,129 H.-

regional projects -
CCOP/SOPAC Technical Secretariat

NR/CCOP/SOPAC(9)/CR.72 Nearshore zone survey in Tarawa lagoon 122 H.-
for landfill/construction materials,
sedimentation-erosionproblems and
pollution dispersal -

Kiribati delegation
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NR/CCOP/SOPAC(9)/CR.73 Di.-ond dri11in, results fro. a 70 G.16
barrier reef adjacent to Suva -

R. Holmes
NR/CCOP/SOPAC(9)/CR.74 Matters affect in, future UNDP inputs 142 A.-

to CCOP/SOPAC -
UNDP Re,iona1 Pr0ar_e Adviser
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ANNEXm

LIST OF PARTICIPANTS

Member Govemments of CCOP/SOPAC

COOK ISlAtI)S NEW ZEALAND

Mr S.G. Kingan Mr J.V. Eade
ScientificResearchOfficer Marine Geologist
Premier'sDepartment N.Z. OceanographicInstitute
P.O. Box 66, Rarotonga P.O. Box 12-346,Wellington

Telex: RG2006 Telex: RESEARCH3276NZ
Cable: SECGOVRAROTONGA Cable : OCEANGRAPH

Phone: 2065 ext. 455 Phone: 856729Wellington
Mr A. Utanga Dr Po.R.Katz
Chief Draughtsman Chief PetroleumGeologist
Departmentof Survey and PhysicalPlanning N.Z. GeologicalSurvey
P.O. Box 114, Rarotonga P.O. Box 30-368,Lower Hutt

Telex: RG2006 Telex: GEOSURV 3l348NZ
Cable: SECGOVRAROTONGA Cable: GEOLOGICALLOWER HU1T

Phone: 2065 ext. 314 Phone: 699059 Wellington

SN'OA
FIJI Mr E.F.F. Winterstein
Mr R.N. Richmond AssistantSuperintendent
Directorof Mineral Development Apia Observatory
Mineral ResourcesDepartment P.O. Box 52, Apia
frivateMail Bag GPO, Suva Telex: 235 MULINUU SX

Telex: 2330FJ Phone: 20855
Cable: GEOLOGYSUVA

Phone: 381979
SOl.!MlN ISLANDS

Mr R. HolmesPrincipalGeologistOffshore Mr F.I.E.Coulson
Mineral ResourcesDepartment Chief Geologist
PrivateMail Bag GPO, Suva GeologyDivision

T 1 . 2330FJ Min~stryof NaturalResourcese ex. Bonrara
Cable: GEOLOGYSUVA Telex: 66306HQ

Phone: 381611 Cable: RESOURCESHONIARA
Phone: 521 Honiara

Dr G.W. Hughes
KIRIBATI Team Leader,Mapping Project
Mr T. Otang (addressas above)
Secretary
Ministryof NaturalResourceDevelopment
P.O. Box 261 Bikenibeu,Tarawa TONGA

Cable: RESOURCESTARAWA Mr S.L. Tongilava
Phone: Bikenibeu443 Superintendentof Lands, Surveyand

NaturalResources
Mr J.H. Jones Ministryof Lands Surveyand
SeniorAssistantSecretary NaturalResour~es
Ministryof Natural ResourceDevelopment P.O. Box 5, Nuku'alofa
P.O. Box 261 Bikenibeu,Tarawa Telex: 66ZZ5TS

Cable: RESOURCESTARAWA Cable: MINLANDNUKU'ALOFA
Phone: Bikenibeu441 Phone: 210
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VAN~TU JAPAN

Mr A. Macfarlane Dr T. Moritani
Chief Geologist Senior Geologist
Vanuatu Geological Survey Overseas GeoloiY Office
GPO, Port Vila Geological Survey of Japan

Tel • 1040 1-1-3 Higashi
Cable: ~:OLSURV Yatabe, Ibaraki 305

Phone: 2213 Vila Cable: GEOLSURV. IBARAXI.
MITSUXAIDO

Dr J.L. Saos Phone: 0298 54 3576
Director of Mineral Resources
B.P. 637, Port Vila

Telex: 1040 ~ITED KINQD1
Phone: 2423 Vila

Mr J.E. Wright
Mr W. Harrison Assistant Director
Senior Geological Assistant Head. ContinentalShelf Division
Vanuatu Geological Survey Instituteof Geological SCiences
GPO Port Vila Ring Road. Halton

, Leeds LS15 8TQ
Telex: 1040 Telex: 851311 RELAYS G

Cable: GEOLSURV Phone: 605343 LeedsPhone: 2213 Vila

Other participants ~ITED STATES OF N£RICA

AUSTRALIA Dr M.J. Terman
Chief

Mr J.C. Branson Branch Middle Eastern & Asian GeoloiY
Senior Geophysicist U.S. Geological Survey
Bureau of Mineral Resources National Centre (917)
P.O. Box 378, Canberra, ACT 2601 Reston, Virginia 22092

Telex: 620l9AA Telex: 899153
Cable: BUROMIN CANBERRA .Cable:USGEOL RESTON

Phone: 499111 Canberra Phone: (703)860-6555
Mr ~.F. Doutch, " Dr H. Gary Greene
Cha1rman S~ Quadrant C1rcum-Pacif1c Marine Geologist-Geophysicist

Map Pro]ect U.S. Geological Survey, MS-99
(addressas above) Pacific-ArcticBranch of Marine Geology

345 Middlefield Road
Menlo Park, California 94025

Phone: (415) 856-7047
FRANCE

Mr F. Callot
Directeur du Bureau de DocumentationMiniere ~ION OF SOVIET SOCIALIST REPUBLICS
4 Rue Las-Cases, 75700 Paris

Dr V.V. ZdoroveninTelex: 270257F Senior Scientist
Phone: 5519129 Paris Instituteof Earths Physics

( led' ) B Gruzinskaya 10, Moscow 123810New Ca on1a
Cable: EICVATORD242 Kl5COWDr J. Recy Phone: 254 87 15Chief Scientist

Department of Geology and Geophysics
ORSTOM Mr Boris Lopatin
B.P. 45, Noumea Head of Geological Mapping Department

Telex: 120 NM USSR Leningrad 190121 "SEVI«>RGEO"
Cable: ORSTOI NOUIIea Moyka 120

Phone: 261000 Cable: LENINGRAD MINERAL
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Dr L.W. KroenkeESCAP U.N. StructuralGeologist
Dr B.X. Zhang (addressas above)Chief, Natural Resources Division
ESCAP Mr T.U. Maung
The United Nations Building U.N. Petroleum Geologist
Rajadamnern Avenue
Bangkok 2, Thailand (addressas above)

Telex: 823921H
823l5TH /Cable: ESCAP BANGKOK CCOP SOPAC

• Mr C. Jouannic
Mr Usoe K. Khaw Marine Geologist
Chief Mineral Resources Section CCOP/SOPACTechnical Secretariat
Natur~l Resources Division C/- Mineral Resources Department

Private Mail Bag(address as above) GPO, Suva, Fiji
Telex: 2330 FJMr L.F. Machesky Cable: SOPACPRO SUVA

Economic Affairs Officer Phone: 381139/381377Mineral Resources Section
Natural Resources Division Dr G.G.C. Claridge
(address as above) Consultant

Soil Bureau, DSIR
Private BagMr C.L. Gladson Lower Hutt New ZealandTechnical Cooperation Division '

. Cable: SOBUR
(address as above) Phone: 673119 Wellington

Mr R. MacDonald
Interpreter,Languages Section UNDP SOUTH PACIFIC REGIONAL OFFICE
(address as above) Mr F. Ossella

Regional Programme Adviser
UNDP/SPRO
Private Mail Bag

UNDP PROJECT PERSONNEL GPO, Suva, Fiji
Telex: 2228 FJ

Mr C. Matos Cable: UNDEVPRO SUVA
Project Manager Phone: 312500
U.N. Mineral Prospecting
C/- Mineral Resources Department
Private Mail Bag UNIVERSITY OF THE SOUTH pACIFICGPO, Suva, Fiji

Telex: 2300 FJ Dr G.H. Groves .
Cable: SOPACPRO SUVA Head, Atoll Research Unlt
Phone: 381139/381377 Instituteof Ma~ine.Resources,USP

P.O. Box 272, Blkenlbeu
Tarawa, KiribatiDr G. Gauss

U.N. Marine Geologist
(addressas above)

GlWot

Mr W. Gayman Mr D.W. Forster
U.N. Marine Scientist ProgrammeManager
(addressas above) Divisionof Economic Development and

Planning
Guam Department of Commerce

Dr N.f. e~on Government of Guam
U.N. Marine Geologist P.O. Box 682, Agana 96910
(address as above) Phone: 646-1250/61
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TIPI

Mr M.E. Capelle
Deputy Secretary
Resources and Development
P.O. Box 139
Majuro, Marshall Islands 96960

Cable: GOVERNMENT MARSHALLS
Phone: 206
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Part 2: WORK PROGRAMME

Summary for 1979-1980

The CCOP/SOPAC Work Programme'consistsof (a) Proposal: see Proc. 2nd Session.
elements, each element identifying a partic- . . .ular target in one country. The work pro- Rev~s~on: see Proc. 7th Sesslon.
gramme is defined on Element Data Sheets Status: initiated, see Proc. 3rd Session.
which are kept on file at the CCOP/SOPAC
Technical Secretariat. Changes to this (b) Recommendations: further work justified
programme and advances made on individual only in Penrhyn Basin.
elements are given below under the following
headings. (d) Work Completed: Machias cruise CK-80(1):

nodules from 15 stations in Penrhyn
(a) Proposal, Revision, Status: Basin' Machias cruise CK-80(2): nodules

identifying those TAG sessions at which from i station in Penrhyn ~asin.
these were made; details of element
proposals and element revisions are (e) Reports: GAUSS, G.A.; MORETON, D.L.E.
given as follows - Cruise Report 41, Cook Islands Offshore
(i) Background Information Survey, 21 March.-7 April 1980.
(ii) Element Objectives LEWIS, K.B. Crulse Report 42, Northern
(iii) Economic Target Coo~ Islands Offshore Survey, 16-28
(iv) Relationship of Element to Mineral Aprll 1980.

D~velopment Policy (f) Publications: EXON, N.F., 1981: Mangan-
(v) References ese nodules in the Cook Islands region,
The current status of elements is given Southwest Pacific. S. Pacif. mar. geol.
as follows _ Notes 2(4) : 47-65.

Initiated
Deferred
Deleted CCSP/CK.2: Distribution and economic poten-
Completed tial of submarine phosphate deposits in

Cook Islands waters (PriorityA).
(b) Recommendations: and suggestions for

future work to be used as a basis for (a) Proposal: see Proc. 4th Session.
planning. Revision: see Proc. 7th Session.

(c) Planning: list of plans made for field Status: initiated, see Proc. 5th Session.
work and other activities to be carried
out in next 12 months. (b) Recommendations: further Tech. Sec.

work awaits results of Tangaroa cruise
(d) Work Completed: field work and other NZOI-1113; initiationof lagoon drilling

activities being carried out or completed. programme to be considered depending on
availability of suitable equipment.

(e) Reports: unpublished documents.
(d) WOrk Completed: Machias cruise CK-80(1):

(f) Publications: published papers. no phosphate from one sampling station
on a seamount SE of Penrhyn; Machias

(g) Final Recommendations: recommendations cruise CK-80(2): no seamounts found
made on completion of the element. worth dredging for phosphate; Tangaroa

cruise NZOI-11l3: isolated phosphatic
(h) Application of Results material found on seamounts in northern

Cooks.
The categories of priorities used are:

"A" - very important, early performance (e) Reports: GAUSS, G.A.; MORETON, D.L.E.
desirable; "B" - scientificallyand eco- Cruise Report 41, Cook Islands Offshore
nomically important. Survey, 21 March - 7 April 1980.

LEWIS, K.B. Cruise Report 42, Northern
COOK ISLANDS Cook Islands Offshore Survey, 16-28

April 1980.
CCSP/CK.l: Sea~bed inv~stigations.f?r.man- CULLEN, D.J. 1980: Phosphorite on sea-
ganese nodules l~ 07eanlc areas adJolnlng mounts and submarine ridges in the South-
Cook Islands (PrlorltyB). west Pacific. NR/CCOP/SOPAC(9)/CR.3l.
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CCSP/CK.3: Investigation for precious coral (f) Publications: UTANGA, A.T.; LEWIS, K.B.
in the near-shore waters surrounding the 1981: Rarotonga Nearshore Bathymetry,
Cook Islands (Priority A). 1:20,000. N.Z. oceanogr. Inst. Chart,

Misc. Sere 56 (being also CCOP/SOPAC
(a) Proposal: see Proc. 5th Session. Misc. Sere Chart 1:20,000).

Revision: see Proc. 7th Session•
. 't' t d P 6th S ssion CCSP/CK.6: Investigation of suitability of

Status: 1n1 1a e , see roc. e • clay deposits for the manufacture of pot-
. f h L" t' tery, bricks, or tiles (Priority A).(b) Recommendabons: urt er wor" 1S JUs 1-

fied in northern Cook Islands. (a) Proposal: see Proc. 8th Session.
(d) Work Completed: Machias cruise CK-80(1): Status: initiated, see this re~rt.

dredging off Penrhyn, Manihiki, and .
Nassau, Corallium from Manihiki; (b) Recolllllendations: search for pottery
Machias cruise CK-80(2): dredging off clay justified, although there are no
Pukapuka, Rakahanga, Manihiki, and Pen- large ceramic clay deposits.
rhyn, Corallium from Pukapuka and Pen-
rhyn; review made of all precious (d) Iiork Completed: desk study of clay
coral data available to CCOP/SOPAC. deposits in CCOP/SOPAC countries.

(e) Reports: GAUSS, G.A.; MJRETON, D.L.E. (e) Reports: CLARIDGE, G.G.C. 1980:
Cruise Report 41, Cook Islands Offshore Economic potential of clay deposits in
Survey, 21 March - 7 April 1980. selected South Pacific countries. ccor/
LEWIS, K.B. Cruise Report 42, N9rthern SOPAC Tech. Rep. 9.
Cook Islands Offshore Survey, 16-28
April 1980. FIJIEADE, J.V. 1980: Review of precious
coral in CCOP/SOPAC member countries. CCSP/FJ.l: Assessment of hydrocarbon
cCOP/SOPAC Tech. Rep. 8. potential in northwest Fiji about Bligh

Water (Priority A).
CCSP/CK.4: Study of sediments and sedi- (a) Proposal: see Proc. 1st Session.mentary processes of beach, lagoon, and
adjacent offshore areas of Rarotonga and Revision: see Proc. 7th Session.
other islands to assist with coastal man- Status: initiated, see Proc. 7th Session.agement programmes (Priority A).

(a) Proposal: see Proc. 6th Session. CCSP/FJ.2: Review of shallow penetration
Revision: see Proc. 7th Session. seismic data in relinquished offshore con-

. . . . cessions for detrital heavy minerals
Status: 1n1t1ated, see Proc. 7th Sess1on. (Completed, see Proc. 8th Session).

(c) Planning: foundation and environmental
studies to be carried out for sewage CCSP/FJ.3: Re-evaluation of seismic and
outfall planned for Avarua Harbour, other data available on relinquished petro-
Rarotonga. leum concessions west of the Yasawa Group

. (Deleted, and transferred to FJ.l, see(f) Publicat10ns: LEWIS, K.B.; UTANGA, A.T.; Proc. 7th Session).
HILL, P.J.; KINGAN, S.G. 1980: The
origin of channel-fill sands and gravels
on an algal-dominated reef terrace, CCSP/FJ.4: Offshore geological mapping of
Rarotonga, Cook Islands. S. Pacif. IIIlIr. the shallow shelves surrounding Bligh Water
geo!. Notes 2(1) : 1-23. (Priority B).

(a) Proposal: see Proc. 1st Session.
CCSP/CK.5: Bathymetric mapping of the Cook Revision: see Proc. 7th Session.
Islands (Priority A). Status: initiated, see Proc. 6th Session.
(a) Proposal: see Proc. 7th Session. (d) Work Completed: sediment sampling and

status: initiated, see this report. echo sounding surveys in Bligh Water,
around Yasawa Islands, and along the NW

(d) Work Completed: bathymetric map of coast of Viti Levu completed during
Rarotonga. January - March 1979.
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CCSP/FJ.S: Sea-bed sampling for phos- between l7SoE and l790W longitude and paral-
phorites in the Lau Group (Priority B). leIs l8°S and 20·S (PriorityA).
(a) Proposal: see Proc. 1st Session. (a) Proposal: see Proc. 3rd Session.

Revision: see Proc. 7th Session. Revision: see Proc. 7th Session.
Status: initiated, see Proc. 6th Session. Status: initiated, see Proc. 5th Session.

(b) Recollllllendations:further work justi-
fied by Tangaroa cruise NZOI-1113 and CCSP/FJ.13: Marine geological and geo-
CCOP/SOPAC FJ-78(l) cruise results. physical surveys south and south-west of

Viti Levu (Deleted,and transferred to
(c) Planning: Machias cruise FJ-80(l) to FJ.12, see Proc. 7th Session).

Lau Ridge is planned for November 1980.
(e) Reports: EADE, J.V. 1980: Cruise Re- CCSP/FJ.14: Interpretationof detailed

port 39, Fiji Offshore Survey, 28 Octo- aeromagneticdata (Priority B).
ber - 1 November 1978. (a) Proposal: see Proc. 6th Session.

CCSP/FJ 6 N h f Revision: see Proc. 7th Session..: ears ore surveys 0 coastal
areas, beach to reef (PriorityA). Status: initiated, see Proc. 7th Session.

(a) Proposal: see Proc. 2nd Session.. . . CCSP/FJ.1S: Relocation of selected points
Rev~s~on: see Proc. 7th Sess10n. throughout the Fiji Group by multiple pass
Status: initiated, see Proc. 4th Session. satellite fixes (PriorityA).

(a) Proposal: see Proc. 6th Session
CCSP/FJ.?: Bathymetric gravity and magnetic Revision: see Proc. 7th Session
surveys 1n selected areas (Completed, see
Proc. 8th Session). Status: initiated, see Proc. 7th Session.

CCSP/FJ.16: Geochemical and associated geo-
CCSP/FJ.8: Interpretationof regional aero- logical investigationsof the sea.floorspead-
magnetic data (Completed, see Proc. 8th ing axes of the Fiji Plateau west and north
Session). of Fiji (PriorityA).

(a) Proposal: see Proc. 6th Session.
CCSP/FJ.9: Seismic ref:ac~ion survey, Viti Revision: see Proc. 7th Session.
Levu and Vanua Levu (Pr1or1ty B).

Status: initiated, see below.
(a) Proposal-: see Proc. 2nd Session.. . . (f) Publications: COX, M.E. 1980: Areal

Rev~s~on: see Proc. 7th Sess10n. distribution of marine sediment mercury
Status: initiated, see Proc. 7th Session. in the region around Fiji. S. Pacif.mar. geol. Notes 1(10) : 111-22.

CCSP/FJ.10: Bathymetry and bottom sampling
Kandavu Passage, south and south-west of Suva CCSP/FJ.17: Characterisationof the extent
(Completed, see Proc. 8th Session). and quality of deep-sea manganese nodules(Priority B).

CCSP/FJ.ll: Marine geological and geo- (a) Proposal: (new element)
phys~cal invest~~~tionof the n~rt~ern (i) BACKGROUND INFORMATION. Deep-water
marg1n of the F1J1 Platform (Pr10r1tyA). polymetallic nodules are reported from

the sea floor near Fiji (Rawson and Ryan,
Ca) Proposal: see Proc. 3rd Session 1978). The prospects of finding econom-

Revision: see Proc. 7th Session ic fields of nodules in Fiji waters are
. . . . very remote. However, some nodules may

Status: 1n1t1ated, see Proc. 5th Sess1on. occur in the Pacific Basin north of
Rotuma and in the northern part of the

.. South Fiji Basin where more sampling is
CCSP(FJ.l~: Ma:1ne.geolog1caland geo- reqUired to establish details of nodule
phys1cal 1nvest1gat10ns southwards of Suva, distribution and mineral content.
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(ii) PROJECT OBJECTIVES. To find the (c) Planning:. nodule sampling in 1981 on
extent, quantity, and grade of manganese ~achias f1eld.programme1980-81 leg.lO
nodules in the Fiji economic zone deep m southern G1lberts; nodule sampllng
water basins. in 19~1 on Machias leg 12 in western

Phoernx Group.(iii) ECONOMIC TARGET. To establish
nodule density and quality (me~al con- (d) Work Completed: Machias cruise KI-80(1):
tent, especially Cu, Co, and N1). nodules from 9 of 16 stations in Phoenix
(v) REFERENCES. Islands - high densities but very low

grades; Machias cruise KI-80(2): noRAWSON, M.D.; RYAN, O.B.F. 1978: OCean nodules from 10 stations in southern
floor sediment and polymetallic nodules; Line Islands; Machias cruise KI-80(3):
map at 1:23,230,300 scale. Lamont- nodules from 4 of 9 stations e.st of
Doherty Geological Observatory, Columbia Line Islands.
University, Palisades, New York. .

(e) Reports: GAUSS, G.A. Cru1se Report 37,
(b) Recommendations: C{)mpilationof exist- Kiribati Offshore Survey, 9-25 February

ing nodule data, especially that shown 1980. .
on the Rawson and Ryan map. HAWNEN, A.J. crurse Report 36, South-

ern Line Islands Survey, 29 February-
(c) Planning' existing data to be examined 17 March 1980.

during 1981 LEWIS, K.B. Cruise Report 43, Kiribati
. Line Islands Nodule Survey, 1-20 May 1980.

KIRIBATI
CCSP/KI.3: Investigationfor precious coral

CCSP/KI.l: Assessment of possibilities for in the nearshore waters surrounding the Kiri-
occurrence of offshore phosphate deposits, bati Islands (PriorityA).
in the Kiribati region (PriorityA).

. (a) Proposal: see Proc. 5th Session.
(a) Proposal: see Proc. 4th Session. P 7th S .

Revision: see roc. eSS10n.
Revision: see Proc. 7th Session. . .. d b 'I

Status: 1n1t1ate, see e ow.
Status: initiated, see below.

(b) ReCOllllllendations:future work to con-
(b) Recommendations: cruise to sample centrate in Gilbert Islands.

banks west of Phoenix Island; assess-
ment of commercial exploration results. (d) Work Completed: Machias cruise KI-80(1):

no precious corals from four stations
(d) Work Completed: Machias cruise KI-80(1): at Phoenix and Sydney Islands; Machias

no areas suitable for phosphate found in cruise KI-80(2): no potential precious
Phoenix Group; Machias cruise KI-80(2); coral sites found in S. Line Islands;
non-phosphatic coralline fragments review of precious coral potential of
dredged from Vostock Island. CCOP/SOPAC region recommended more

work in Gilbert Islands.(e) Reports: GAUSS, G.A. Cruise Report 37,
Kiribati Offshore Survey, 9-25 February (e) Reports: GAUSS, G.A. Cruise Report 37,
1980. Kiribati Offshore Survey, 9-25 February
HALUNEN, A.J. Cruise Report 36, South- 1980.
em Line Islands Survey, 29 February- HALUNEN, A.J. Cruise Report 36, South-
17 March 1980. ern Line Islands Survey, 29 February-

17 March 1980.
EADE, J.V. 1980: Review of precious

CCSP/KI.2: Investigationof the occurrence coral in CCOP/SOPAC member countries.
of manganese nodules/crusts in the Kiribati CCOP/SOPAC Tech. Rep. 8.
region (Priority B).
(a) Proposal: see Proc. 4th Session. CCSP/KI.4: Nearshore zone surveys in Tarawa

Revision: see Proc, 7th Session. and el~ewhere iJ.1Kiribat~ for l~ndfill/~on-
struct10n mater1als, sed1mentat10n-eros1on

Status: initiated, see below. problems, and pollution dispersal (PriorityA)
(b) Recommendations: further work in Gil- (a) Proposal: (new element)

bert Islands and Phoenix Group, also in. i h
Line Islands where several high grade (1) BAC~GROUND ~NFORMATION. The h g
samples have been collected. populat10n dens1ty on Tarawa has ,led to
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several problems in the nearshore lagoon (f) Publications:
region. Causeways have been built, and .
are continuing to be built, for economic CARTER, L. 1980: New Zealand R~&~On
reasons, to link islets together. These Bathymetry,1:6,000,000 (2nd edltlon).
causeways block flow in and out of the N.Z. oceanogr. Inst. Chart, Misc. Ser.
lagoon, diminish the lagoon flushing 15.
rate, and alter the sediment transport CARTER, L.; EADE, J.V. 1980: New Zea-
regime. The recent cholera epidemic land Region Physiography,1:4,000,000.
with numerous fatalities emphasised N.Z. oceanogr. Inst. Chart, Misc. see ,
the importance of lagoon circulation for 51.
dispersal of human waste. Certain fish HERZER, R.H. 1979: Submarine slides
species may use specific channels dur- and submarine canyons on the continental
ing part of their life cycles, and their slope off Canterbury,New Zealand. N.Z.
ability to adapt to channel blockage is JI Geol. Geophys. 22(3) : 391-406.
not known. Constructionmaterials are
continually required for building the
causeways, as well as for other con-
struction jobs. CCSP/NZ.2. Studies of the southern term-
(Ld) PROJECT OBJECTIVES. To determine ir.a~i0';1of the Tonga - Kermadec Trench
the pattern of coastal sediment movement, (PrlorltyA).
nearshore currents, wave and tide action, .lagoon circulation,water quality stud- (a) Proposal: see Proc. 2nd Sesslon.
Les, and budget of sand and other marine ( ) PI i 1 1980 t .constructionmaterials. c ann ng: ear y , wo crulses onr.v. Tangaroa are planned to collect
Ciii) ECONOMIC TARGET. Controlled devel- more sub-bottomprofiling data and out-
opment and proper management of the near- crop samples off the East Coast, North
shore zone in the islands of Kiribati, Island.
especially near centres of population.
Cv) REFERENCES. Reports on: Drilling (d) Work Completed: work has continued on. . / areas off East Coast, North Island (atsurvey an Tarawa lagoon for Betro NZOI nd NZGS) nd C 'T h ff. . ki t t. t' L: a a onway roug 0Balrl 1 causeway c0';1s.ruclon ma erla , East Coast South Island ( t NZOI)Impact of human actlvlty on Tarawa ' a.
lagoon. (f) Publications:

(b) Recommendations: initial studies of: CARTER, L.; CARTER, R.M.; GRIGGS, G.B.
Tarawa lagoon for fill/construction (in prep.): Conway Trough: a deep mar-
material; water circulation in relation ine basin at the junction of the Alpine
to pollution problems and beach areas transform and Hikurangi subductionplate
where erosion is apparent. boundary, New Zealand.

COLE, J.W.; LEWIS, K.B. 1981: Evolution
(c) Planning: initial studies in Tarawa to of the Taupo - Hikurangi subduction sys-

commence in 1981. tern. Tectonophysics 72 : 1-21.
KATZ, H.R.; WOOD, R.A. 1980: Submerged

NEW ZEAlAND margin east of the North Island, New
Zealand, and its petroleum potential.

CCSP/NZ.l: Morphologic, sedimentary,and CCOP/SOPAC Tech. Bull. 3 : 221-35.
structural features of the New Zealand shelf KATZ, H.R. (in press~: Plate margin
and slope (PriorityA). transition from oceanic arc-trench to

continental system. Tectonophysics.
Ca) Proposal: see Proc. 2nd Session.
(b) Planning: cruises are planned for

Hauraki Gulf in November 1980 and Bay of CCSP/NZ.3. Tectonic history and structure
Plenty October- November 1980. of sedimentarybasins offshore from New

Zealand (PriorityA).Cd) work Completed: studies on the follow-
ing continue: morphology of North Cape- Ca) Proposal: see Proc. 3rd Session.
Three Kings area Cat NZOI); sediments
and SUb-bottom structure of Hauraki (c) Planning: work on all basin areas in
Gulf (at University of Auckland); the South Island except Clutha will be
sediments of Cook Strait (at NZOI); completedby the Basin Studies Group
morphology and sediments at Otago shelf and reports be in manuscript form by
and slope CNZOI and University of Otago). the end of 1981.
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(d) work Completed: the Basin Studies continuing at Massey University and
Group, N.Z. Geological Survey, has large sample testing has been initiated
continued to synthesise data on open by the Ministry of AgricuLture and Fish-
file from the following areas: West eries; commercial interest in the
Coast (work completed, report in pre- Chatham Rise phosphorite has led to an
paration); Great South Basin (work application for a prospecting licence.
continuing, on land field work two-
thirds complete); Chatham Rise (work
continuing, two stratigraphic wells CCSP/NZ.7: Distribution of gold in shelf
completed at western end of land); sediments (Priority B).
Western Southland (work started).
wk' t" t NZOI (a) Proposal: see Proc. 6th Session.nor 1S con mumg a on mor-
phology and struc~ure of N~rthland (c) Planning: the possibility of exploring
Plateau,and assoc1ated.bas1ns Whanga- for gold and other precious metals off
roa,.Kn1g~t~,.and Barr1~r, a?d at Geo- the West Coast, South Island,is being
phYS1CS D1v1s1on and Un1ve~slty o~ investigated by a private companAuckland a study of Raukumara Pla1n y.
and other basin areas off the Bay of NEW GU NEAPlenty. PAM I

CCSP/PN.l: Regional reconnaissance geo-
CCSP/NZ.4: Study of mafic sands on the ~ogi~al mapping~ p~rticularly of the outly-
western shelf (Priority B). 1ng 1slands (Pr1or1ty B).
(a) Proposal: see Proc. 6th Session. (a) Proposal: see Proc. 1st Session.

Revision: see Proc. 7th Session.
(f) Publications: Status: initiated, see Proc. 7th Session.

CARTER, L. 1980: Ironsand in contin-
ental shelf sediments off western New
Zealand - a synopsis. N.Z. Jl G8Ol. CCSP/PN.2: Preliminary appraisal of detri-
G8Ophys. 23 : 455-68. tal heavy minerals in coastal and nearshore

areas, and reconnaissance sampling of poten-
tially favourable areas (Priority B).

CCSP/NZ.5: Survey of nearshore detrital
sands and gravels (Priority B). (a) Proposal: see Proc. 1st Session.
(a) Proposal: see Proc. 6th Session. Revision: see Proc. 7th Session.

Status: initiated, see Proc. 7th Session.
(d) Work Completed: bulk sand samples

from Solosolo Beach, Apia Harbour, and
off Mulinuu have been collected and CCSP/PN.3: Crustal study of eastern Papua
are'being tested for their SUitability New Guinea (Priority A).
as an aggregate in concrete by the N.Z.
Concrete Research Association. (a) Proposal: see Proc. 1st Session.

Revision: see Proc. 7th Session.
CCSP/NZ.6: Investigation of phosphorite Status: initiated, see Proc. 3rd Session.
and glauconite deposits on the Chatham Rise
(Priority A). CCSP/PN.4: Inshore and nearshore surveys

related to harbour development and coastal
(a) Proposal: see Proc. 6th Session. management (Priority A).
(c) Planning: a two-month cruise by r.v. (a) Proposal: see Proc. 4th Session.

Sonne is planned for early 1981. This ., . 'joint FRG/NZ cruise will carry out bulk Rev~s~on. see Proc. 7th Sess1on.
sampling, SUb-bottom profiling, under-
water photography, and possibly vibra- .corer operations CCSP/PN.5: An evaluat10n of the hydro-

. carbon potential of offshore areas in
(d) Work Completed: large samples were col- Papua New Guinea from existing data

lected by r.v. Valdivia at the end of (Priority A).
1978. Analyses of these samples are
complete and a report is in preparation; (a) Proposal: see Proc. 7th Session.
direct application to pasture tests are Status initiated, see below.
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(c) Planning: petroleum geologist to (c) Planning: Machias field programme 1980-
spend two months during 1981 to examine 81 leg 8 will sample for phosphate south
and catalogue data with the aid of Geo- of Manus Island.
logical Survey staff and to make an
initial assessment of the areas which (d) Work Completed: Machias cruise PN-79(1):
appear most prospective. no phosphate accumulations found north

of New Ireland.
. .... h h d (e) Reports: EADE, J.V. Cruise Report 25,CCSP/PN.6: An 1nvest1gat1on 1nto t e y ro- Papua New Guinea Offshore Survey, 10-26

carbon potential of offshore areas of the March 1979
Cape Vogel Basin (Priority A). •

(a) Propo~al: .see Proc. 7th Session. CCSP/PN.lO: An evaluation of manganese nod-
ule deposits north of the West Melanesian
Trench (Priority B).

CCSP/PN.7: An investigation into the hydro-
carbon potential of the New Ireland Basin (a) Proposal: see Proc. 7th Session.
(Priority A).

(b) Recol/ll/lendations:work to be done only
(a) Proposal: see Proc. 7th Session. on an "as the opportunity arises" basis.

Status: initiated, see below.
(b) Re/Xlllllftendations: CCOP/SOPAC single- CCSP/PN.11: Bathymet:ic mapp~ng.of the sea

channel seismic survey to be combined floor of Papua New GU1nea (Pr1or1ty A).
with existing data in petroleum assess- ( ) P 1 P 7 h S .

t a roposa: see roc. t eSS1on.men •.
(c) Planning: Machias field progr&l/ll/le / .1980-81 legs 7, 8, and 9 will cover CCSP PN.12: An as~essment of the po~ent1al

basin from SW of Bougainville to Manus of dee~-wat~r prec10us cor~ls (esp~c1~11y
Island, and record about 2500 nautical Corall~um) 1n Papua New GU1nea (Pr1or1ty B).
miles of seismic and magnetic data. ( ) P 1 Proc.'7th S .a roposa: see roc. eSS1on.

Status: initiated, see Proc. 8th Session.
CCSP/PN.8: To explore for and evaluate the . .potential of possible metalliferous sediments (d) WOrk completed:. Mach~as cru1se SI-79(2):
in basins where there is known high heat flow phosphate dredg1~g :ecovered deepwat~~
or nearb volcanic activity (Priority B). cor~ls off Bou~a1nv1l1e but no ~oral ~um;y reV1ew of prec10us coral potent1al of
(a) Proposal: see Proc. 7th Session. CCOP/SOPAC region.

Status: initiated, see Proc. 8th Session. (e) Reports: EADE, J.V. Cruise Report 24,
. . Solomon Islands/ Papua New Guinea Off-

(d) Work Completed: Machus cruise PN-79(1): shore Survey, 26 February-8 March 1979.
samples from Manus and south New Ireland EADE J .V. Review of precious coral in
Basin have no significant metalliferous CCOpiSOPAC member countries. cCOP/SOPAC
enrichment. Tech. Rep. B.

(e) Reports: EADE, J.V. Cruise Report 25,
Papua New Guinea Offshore Survey, 10-26 SAMJA
March 1979.

CCSP/WS.l: Assessment of possibilities of
sea-bed phosphorites on the slopes of the

. . Samoa Platform and seamounts northwest ofCCSP/PN.9:. An evaluat10n of !he fotent1al Savai'i and south of Upolu (Priority B).for submar1ne phosphate depos1ts 1n northern
Papua New Guinea (Priority B). (a) Proposal: see Proc. 1st Session.
(a) Proposal: see Proc. 7th Session. Revision: see Proc. 7th Session.

Status: initiated, see Proc. 8th Session. Status: initiated, see Proc. 5th Session.

(b) RecollllJlendations: further sampling recom- (b) Recommendations: further planning to
mended especially near the Admiralty await results of Tangaroa cruise NZOI-
Islands. 1113.
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(d) WOrkCompleted: Nachias' cruise WS-79(1): no Corallium was recovered; llachias
three dredge hauls of carbonate rocks cruise WS-80(1): Corallium recovered
were non-phosphatic; Tangaroa cruise from NW of savai'i and SE of Upolu'
NZOI-lll3: seamounts were dredged for review of precious coral potential'in
phosphate with negative results. CCOP!SOPAC region inCludes an assessment

for Samoa.
(e) Reports: GAUSS, G.A. Cruise Report 35,

Samoa Offshore Survey, 6-24 December (e) Reports: GAUSS, G.A. Cruise Report 35,
1979. Samoa Offshore Survey, 6-24 Dece.ber
CULLEN, D.J. 1980: Phosphorite on sea- 1979.
mounts and submarine ridges in the South- HALUNEN, A.J. Cruise Report 40, Samoa
west Pacific. NR/CCOP/SOPAC(9)/CR.31. Offshore Survey, 8-13 January 1980.

BADE, J.V. 1980: Review of precious
coral in CCOP!SOPAC member countries.

CCSP!WS.2: Sea-bed investigation for man- CCOP/SOPACTech. Rep. 8.
ganese deposits on the Samoa Platform and
in Samoan oceanic areas (Priority B). CCSP!WS.5: Coastal zone management surveys
(a) Proposal: see Proc. 1st Session. for landfill, constructi~n ~terials, andharbour construction (Pr1or1ty A).

Revision: see Proc. 7th Session.
Status: initiated, see Proc. 5th Session. (a) Proposal: see Proc. 6th Session.

Revision: see Proc. 7th Session.
(b) Recollllllendations: future work should be . . .done only on an "as the opportunity Status: 1n1tuted, see Proc. 7th Session.

arises" basis. (c) Planning: plans to survey undesirable
(d) Work Completed: Machias cruise WS-79(1): siltation in Apia Harbour for an exca-

thirty-two deep-water stations south of vation site adjacent to Aleipata wharf
Samoa yielded no Mn nodules. All field are being given first priority.' Second
work considered completed. priority proarammes include a sand, coral,

and environmental survey in the Asau
(e) Reports: GAUSS, G.A. Cruise Report 35, channe~ area; t~e eV~luation of con-

Samoa Offshore Survey 6-24 December struct10n sands 1n Va1USU Bay; a Vaiusu
1979.' Bay pre-construction environmental survey;

and a sewage outfall route and environ-
mental survey at Apia Harbour. Other

CCSP!WS.3: Reconnaissance survey for pes- planned projects include an offshore sur-
sible manganese deposits on the western vey of th~non-carbonate sands in the
Samoa Platform and offshore areas (Deleted Solosolo area; offshore survey of
and transferred to WS.2, see Proc. 8th coral sands in the Mulinuu area; surveys
Session). of wave energy.sites on Upolu and Savai'i;

assistance with the emplacement and monit-
oring of fisheries aggregation devices.

CCSP!WS.4: Investigation of the deeper
flanks of the island slope for precious
coral (Priority B). .CCSP!WS.6: Crustal seismic survey of sedi-
(a) Proposal: see Proc, 5th Session. ment thickness and basement structure of. . . Samoan Platform, to determine the hydro-

Rev~s~on: see Proc. 7th Sess10n. carbon potential (Priority B).
Status: initiated, see Proc. 6th Session. ( )a Proposal: see Proc. 7th Session.

(b) Recolllllendations: further sampling of Status: initiated, see below.
promising areas NW of Savai'i and SE of
Upolu. (c) Planning: data collected in 1979 to

be examined late 1980.
(c) Planning: plans are being made to survey

promising precious coral areas off the (d) Work Completed: 470 nautical miles of
western side of savai'i, off Falealupo, single-channel seismic reflection data
off the eastern side of Upolu, near collected around Upolu and Savai'i
Aleipata. •

(e) Reports: GAUSS, G.A. Cruise Report 34
(d) Work Completed: Machias cruise IS-79 (l) : SamoaOffshore Survey, 24 November, 3-6'

at two stations south and east of Upolu December 1979.
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SOl.CM)N ISLAtI)S (b) Reconunendations: high resolution boomer
profiling, bulk sampling of surface

CCSP/SI.l: Coastal survey. Choiseu1 to samples, and possibly drilling for gold,
Santa Isabel.Islands (Priority B). in Tetere Bay.
(a) proposal: see Proc. 1st Session.

R v's' • see Proc. 7th Session. CCSP/S~.6: Investigation of the phosphatee .I .Ion. potentla1 of submerged seamounts and current
Status: initiated, see Proc. 2nd Session. sw~pt ridges (Priority B).

(a) Proposal: see Proc. 4th Session.
CCSP/SI.2: Transverse seismic profiling of . '.' . P 7th S 'the Solomon Basin (the 'Slot' "area) Rev.ls.lon. see roc. ess~on.
(Priority A). Status; initiated, see below.
(a) Proposal: see Proc, 1st Session. (c) Planning: survey planned for January

Revision: see Proc. 7th Session. l1981s
onMachias field programme 1980-81,eg •

Status: initiated, see Proc. 8th Session.
(b) RecoJlUDendations: no more single-channel CCSP/SI,7: Investigation into the dis-

~eismic reflection profiling required; charges from submarine volcanoes in the
planning proceed with refraction studies. Solomon Islands (Priority B).

(f) Publications: (a) Proposal: see Proc. 4th Session.
KATZ, H.R. 1980: Basin development in Revision: see Proc. 7th Session.
the Solomon Islands, their petroleum . ".potential and prospects for exploration. Status. lnltlated, see below.
Pp S9-76 in Symposium on "Petroleum . .Potential in Island Arcs, Small Ocean (c) Plann.lng. s~vey,planned fOl January
Basins, Submerged Margins and Related 1981 on Mach.las fleld programme 1980-81,
Areas". CCOP/SOPAC Tech. Bull. 3. leg S.

. CCSP/SI.8: Investigation into metal dis-
C~S~/SI.3: Bathymetry,.geo~hyslca1 pro- persion in marine sediments around Vella
flllng and bottom sampllng ln the Solomon Lavel1a and in other nearby areas
Sea (Deleted, and,transferred to REG.1, (Priority B).
see Proc. 4th Sesslon, then to REG.2, see
Proc. 8th Session). (a) Proposal: see Proc. 4th Session.

Revision: see Proc. 7th Session.
CCSP/SI.4: Investigation of shallow sub- . . . .merged plateaus in Manning Strait and Status: lnltlated, see Proc. 8th Sesslon.
south-west of ~hoiseul Island for bauxite .deposits (Priority B). (c) Plann.lng: s~ey,planned for January1981 on Mach.las fle1d programme 1980-81,
(a) Proposal: see Proc. 3rd Session. leg S.

Revision: see Proc. 7th Session. Cd) Work c~mpleted: Machias cruise SI779(2):22 sedlment samples from New Georgla
Status: initiated, see Proc. Sth Session. region revealed no metal concentrations.

(b) RecommaDdations: high resolution boomer (e) Reports: EADE, J.V. Cruise Report 24,
survey of plateau areas, followed by air- Solomon Islands/ Papua New Guinea Off-
lift sampling if resu1ts of boomer survey shore Survey, 29 February - 8 March 1979.
are favourable.

CCSP/SI.S: Investigations of detrital gold CCSP/SI.9: Search for bauxite sediments
in beach and nearshore areas of central inside Indispensable Reefs and in Lake Te
north Guadalcana1 (Priority B). Nggano, Renne11 Island (Priority B).
(a) proposal: see Proc. 4th Session. (a) Proposal: see Proc. Sth Session.

Revision: see Proc. 7th Session. Revision: see Proe. 7th Session.
Status: initiated, see Proc. Sth Session. Status: initiated, see Proc. 6th Session.
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(b) Reco_ndations: no further field work CCSP/SI.13: Survey of the RenneU Arc to
is required. establish hydrocarbon potential (Priority B).

(a) Proposal: see Proc. 6th Session.
CCSP/SI.lO: Evaluation of hydrocarbon Revision: see Proc. 7th Session.
potential in Solomon Islands offshore areas Status: initiated, see Proc. 8th Session.
(Priority A). Deleted, and transferred to

. SI.lO.(a) Proposal: see Proc. 6th Sesslon.
Revision: see Proc. 7th Session.
St t . 'nitiated see Proc 7th Session. CCSP/SI.14: The potential of precious

a us. 1 " c;orals,especially CoralliWII speci", in the
(b) Recommendations: study of existing data Solomon Islands (Priority A).

to recommend priority areas for further
survey work; geophysical smveys of (a) Proposal: see Proc. 7th Session.
Manning Strait, Rennell Arc, and santa Status: initiated, see Proc. 8th Session.
Cruz Groups; sampling programme for
source rock studies. (c) Planning: survey of Santa Cruz Islands

planned for January 1981 on Machias field
(c) Planning: petroleum geologist to study programme 1980-81, leg 4; a six-week

existing data in early 1981; Machias follow-up survey of Indispensable Strait
field programme 1980-81, leg 6 is a geo- planned for late 1981.
physical cruise over Rennell Arc; USGS
may support source rock drilling and (d) Work Completed: survey on m.v. KOlIUIliae
analytical programme in 1981; Japan may examined 28 sites between Vella Lavella
support analytical programme of source and Makiri islands discovering CoralliWII
rock study; ORST(»f~nd SOP~ ~y ~oint- at 8 sites. Most promising area is In-
ly carry out reflectlon prof~llng ln dispensable Strait where CoralliWII was
Santa Cruz Group and refractlon survey found in 11 dredge hauls at 6 sites;
in Slot in 1981. review of precious coral potential in

CCOP/SOPAC region includes an assessment
for Solomon Islands.

CCSP/SI.ll: Bathymetry and geophysical pro- ,
filing <and bottom sampling in Manning Strait (e) Reports: BADE, J.V. Cru1Se Report 38,
(Priority A). Solomon Islands Offshore Survey, 10 Oct-

ober - 2S November 1970.
(a) Proposal: see Proc. 6th Session. BADE, J.V. 1980: Review of precious

. coral in CCOP/SOPAC member countries.
Revision: see Proc. 7th Sess i.on, CCOP/SOPAC Tech. Rep. 8.
status: deleted, and transferred to

sr.io.
CCSP/SI.lS: Bathymetric mapping of Solomon
Islands (Priority A).CCSP/SI.12: Surveys of deep-sea areas

south of the Solomon Islands to investi- (a) Proposal: see Proc. 7th Session.gate the possible occurrence of manganese . . ,
nodules (Priority B). Status: lnltlated, see below.
(a) Proposal: see Proc. 6th Session. (d) HOrk Completed: compilation of

Revision: see Proc. 7th Session, see Hydra data has started and two maps
below. at scale 1:100,000 are cOllpleted.

Status: initiated, see below.
(i) BACKGROUND INFORMATION. The title
is changed above to reflect more CCSP/SI.16: Investigation of detrital
accurately the objectives of this ele- heavy minerals in selected beach and near-
ment and the area to be studied. shore areas around Santa Isabel Island

(Priority A).
(c) Planning: survey southwest of Santa

Cruz Islands, planned for January 1981 (a) Proposal: (new element)
on Machias field programme 1980-81, (i) BACXGROOND INFORMATION. Although no
leg 4. systematic mapping programme has yet
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been made of Santa Isabel Island,prelim- that some may be suitable ~ources of
inary informationsuggests that detrital ceramic clafs. The most hkely sou:ces
minerals may be concentratedin beaches of brickmak1ngclays appear to be e1ther
or immediatelyoffshore, especially soils on steep slope~, on the most ~cid
where beaches near major rivers are not rocks present (andes1tes),or alluv1um
protected from wave action by reefs. derived from the erosion of such soils,

.. . . in which the unweatheredminerals may(11) ELEMENT OBJECTIVES. To 1dent1fy have accumulatedas the finer textured
beaches and nearshore ar~as around S~ta clays have been washed out. Suitable
Isabel Island where detr1tal heavy m1n- materials may also be found on soils
erals have been concentrated; to sur- derived from alluvium. Such materials
vey, sample, and analyse ~edi~nts from may be found on the northern sides of
these areas and so establ1sh S1ze, con- Guadalcanal,San Cristobal,and Choiseul.
tent" and gra4e of deposits found; to .. • .
evaluate the economic potential of (11) ELEMENT OBJECTIVES. :0 st~y clays
these deposits. of the Solomon Islands to 1dent1fy

those which may be suitable for the manu-
(iii) ECO~IC TARG~T. Assess~entof facture of pottery, bricks or tiles; to
the econom1C potent1al of detr1tal establish the quantity and quality of
heavy minerals such as magnetite, any suitable clays found.
titanomagnetite,chromite, gold, and
platinum. (iii) ECONOMIC TARGET. To assist with

establishingan industrywhich would use
clay as a primary raw material.

CCSP/SI.17: Inshore studies related to (v) REFERENCES.
coastal development (PriorityA).

CLARIDGE, G.G.C. 1980: Economic poten-
(a) Proposal: (new element) tial of clay deposits in selected South

(i) BACKGROUND INFORMATION. Major ;:Cif;C countries. cCOP/SOPAC Tech.
developmentsare taking place in the p , •
immediate coastal zone of many of the (b) Recommendations: field investigations
islands in Solomon Islands. Port be carried out on Guadalcanal,especial-
developmentsat Honiara o~ Guad~~canal ly around Mt Popori at the western end
and at Noro in the Western Solomons of the island and on the northern
include expansionof wharf facilities plains.
and increasedwaste disposal from urban
sewerage and industry, especiallyfish
processing plants. Other major coastal TONGA
developmentsin Solomon Islands include
agriculturalprojects on Guadalcanal,a CCSP/TG.l: Sea-bed investigationsfor
possible geothermal energy field on manganesenodules on the deep submarine

.Vella Lavella, fish processfngplants shelf on the east side of Tonga Platform
at Tulagi and Noro, forestry expansion (PriorityB).
on New Georgia Group, Guadalcanal,and
Shortland Islands, and a possible gold (a) Proposal: see Proc. 1st Session.
field on Guadalcanal. Revision: see Proc. 7th Session.
(ii) ELEMENT OBJECTIVES. To provide . ... .baseline data on the marine environment Status. 1n1t1ated,see Proc. 5th Sess10n.
in coastal areas where developments Completed, see below.
which may affect this environmentare (b) dat' d 1lanned or takin lace. Recommen . aons: as no no u es werep g p found during survey work, no further work
(iii) ECONOMIC TARGET. To assist with is receamendedand this element is con-
the proper management of coastal develop- sidered completed.
ment programmes.

CCSP/TG.2: Assessmentof possibilitiesfor
CCSP/SI.18: Investigationof the suitability occurrenceof sea-bed phosphoriteson and in
of local materials for the manufactureof the vicinity of the Tonga Platform (Priority
ceramics (PriorityA). B).·
(a) Proposal: (new element) (a) Pro~osal: .•ee Proc. 1st Session.

(i) BACKGROUNDINFORMATION: From the Revision: see Proc, 7th Session.
limited informationon the mineralogyof . . . .soils of the Solomon Islands it appears Status: 1n1t1ated,see Proc. 5th SeSS10n.

45



(b) RecollllHJ1ldatiOllS: dredge Tonaa Ridge Revision: see Pro<:. 7th Session~
south of Tongatapu and Lau Ridge in the Status: initiated, see Proc. 7th Session.
vicinity of Minerva Reef.

(b) RecOlllMllda tions : analyse existina data,
then decide whether further seismc pro-

CCSP/TG.3: Survey of nearshore areas for filing and what type of survey is
precious coral occurrence (Priority A). required.

(a) Proposal: see Proc. 5th Session. (c) Planning: UNDPpetroleum geologist
Revision: see Pro<:. 7th Session. will analyse existina CCOP/SOPACand

other data on southern and northern
Status: initiated, see Proc. 6th Session. Tonga Platform in late 1980 and early

1981.
(b) RecOlllDendatiOllS: further work be carried

out south of Va'vau, east of Ha'apai and (d) WOrkCompleted: Hachias cruise TG-79(1):
between Tongatapu and Va'vau. 1155 nautical miles of sinale-channel

seisllic data from southern Tonaa Plat-
(c) Planning: a two weeks survey is planned fOrll; lIachias cruise TG-80(1): 300 nau-

for June 1981. tical miles of seismic data from north-
ern Tonga Platform.

(d) Work Completed: twenty-seven localities
have been dredged on the Tofua Ridge (e) Reports: GAUSS,G.A. Cruise Report 33,
north of Va'vau and the Tonga Ridge be- Tonga Offshore Survey, 1-17 November
tween Va'vau and Tongatapu on lIachias 1979.
cruise TG-80(1). Small specimens of HALUNEN,A.J. Cruise Report 34, Tonga
Corallium were found at three local- Offshore Survey, 14 January - 4 February
ities - south of Va'vau and east of 1980.
Ha'apai.

(e) Reports: HAWNEN,A.J. Cruise Report CCSP/TG.6: Reconnaissance inventory of
32, Tonga Offshore Survey, 14 January - beach and nearshore sand for landfill, con-
4 February 1980. struction, and roading, and deterllination
BADE,J. V. 1980: Review of precious of beach-sand resources and renewal rates
coral in CCOP/SOPACmembercountries. (Priority A).
CCOP/SOPACTech. Rep. 8.

(a) Proposal: see Pro<:. 6th Session.
CCSP/TG.4: Surve~ for zone~ of meta~liferous Revision: see Pro<:. 7th Session.
enrichment in act1ve volcan1c areas 1n Tonga .
(e.g., Tofua Ridge, Lau Basin) (Priority B). Status: initiated, see Pro<:. 7th Session.

. Revised, see below.
(a) Proposal: see Proc , 5th Session. (i) BACKGROUNDINFORMATION.A study of

Revision: see Proc. 7th Session. beaches on Tongatapu has shown that min-
. . . . ing is depleting and probably damaging

Status: 1n1t1ated, see Proc. 6th SeSS10n. permanently most of the beaches. Alter-
. th k t wa't native sources of sand and coral aggre-

(b) Recommendat~OIIS: fur ~r war 0 a ~ gate for construction and roaclina pur-
r~sults of Tangaroa.cru1se NZOI-11221n poses need tJ be found and assessed for
m1d 1981 to Lau BaS1n. mining.

(d) Work Completed: HacMas cruise TG-80(1): (ii) ELEMENTOBJECTIVES(expanded). To
anomalous metal values were found in six ~ocate and establish quantity and qual-
gravity cores from Lau Basin. 1ty of sand and coral aggregate depos-

its required for building and roading
(e) Reports: HALUNEN,A.J. Cruise Report purposes throughout. the Kingdom;

32, Tonga Offshore Survey, 14 January - to carry. out an env~r?nmental study
4 February 1980. of any S1te where m1n1ngmay occur.

(b) .RecClllllllendations: await analysis of
CCSP/TG.5: Seismic reflection survey of sand samples sent to CRAin N.Z. before
the Tonga Platform to determine sediment carrying out further site work; assess
thickness and basement structure, with suitability of Apia dredge method to
particular reference to oil production Tongatapu situation.
potential (Priority A).

(c) Planning: a technical/economic dredg-
(a) Proposal: see Proc , 6th Session. ina consultant may visit Tonga in mid
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1981 to advise on recovery of sand (f) Publications:
from lagoon areas. COX, M.E. 1980: Areal distributionof

(d) Work Completed: profiling of beaches marine sediment mercury in the region
on Tongatapu is continuing; sand de- around Fiji. S. Pacif. mar. geol. Notes
posit in lagoon.offNuku'alofa has 1(10) : 111-22 (includesresults from
been identified as potential source of samples from the Fiji Plateau in Vanu-
sand and surveyed. atu waters).

(e) Reports: GAUSS, G.A. Cruise Report 45,
Nuku'alofa Lagoon Survey, Tongatapu, CCSP/VA.2: To collate all data relevant to
Kingdom of Tonga, 1-20 September 1980. hydrocarbonpotential in Vanuatu and ~o re-
GAUSS, G.A. Cruise Report 30, Report commend (or not) active exploration
on Tongatapu Sand Inventory, 22-28 Nov- (PriorityA).
ember 1979. (a) Proposal: see Proc. 7th Session.

CCSP/TG 7 I t· . f h' status: initiated, see Proc. 8th Session..: nves 19at1on 0 oceanograp 1C
conditions a~ Tongatapu blowhole~ for ass- (b) Recommendations: after assessmeQt of
essment stud1es of power generat10n from existing data in late 1980 establish
wave energy (PriorityA). further refraction and refiectionwork

to be done during cruise Geovan II.
(a) Proposal: (new element)

(i) BACKGROUND INFORMATION. A prelim- (c) Plannin~: join~ ORSTCJ.t-CCOP/SOPAC
inary study of the southern coast of geophys1calcru1se Geovan II to be car-
Tongatapu has shown that there are ried out in late 1981. Includesboth
various favourable factors in the blow- refraction and reflection studies.
holes area for a power generationscheme to be developed using wave (d).Work comp:eted: joint ORSTOM-CCOP/
energy. Further investigationshave SOPAC cru1se Geovan I (VA-80(1)):
been recommended and these should in- recorded 2300 nautical miles of single-
clude baseline data surveys. channel seismic data in Vanuatu. A re-view of this and existing data by UNDP
(ii) ELEMENT OBJECTIVES. To produce petroleum consultant started in Oct-
baseline data of the inshore waters of ober 1980.
the southern coast of Tongatapu to
assist investigationsinto the use of (e) Reports: EXON, N.F. Cruise Report 44,
wave energy at the blowholes as a Vanuatu Offshore Geophysical Survey,
source of power. 25 July - 26 August 1980.
(v) REFERENCES.
ANON. 1980: The results of a recon·
n~issance survey into the energy poten- CCSP/VA.3: To determine the potential for
t1al and dev~lopmentprospects of wave precious coral occurrences in Vanuatu off-
energy reach1ng the blowholes area shore areas (PriorityA).
along the south coast of Tongatapu,
Kingdom of Tonga. Internal r~ort to (a) Proposal: see Proc. 7th Session.
CCOP/SOPAC by Development Serv1ces,
Crown Agents for Overseas Government Status: initiated, see Proc. 8th Session.
and Administration,London. (c) Planning: sampling planned during

Machias field programme 1980-81, legs 3
VANUATU and 4.

(PreviouslyNEW HEBRIDES - NH) (e) Reports: EADE, J.V. 1980: Review of
CCSP/VA.l: To investigate the metalliferous precious coral in CCOP/SOPAC member
mud potential in the active volcanic arc and countries. CCOP/SOPAC Tech. Rep. 8.
the back-arc basins of Vanuatu (PriorityA).
(a) Proposal: see Proc. 7th Session.

Status: initiated, see below. CCSP/VA.4: Bathymetricmapping of Vanuatu
Island arc and the adjacent deep sea-floor

(e) Planning: samplingplannedduring (PriorityA).
Machias field programme 1980-81, legs 3and 4. (a) Proposal: see Proc. 7th Session.
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CCSP/VA.5: Investigationof suitability of (f) Publications:
clay deposits for the manufacture of pottery, CAMERON, P.S.; FRITSCH, J.; HINZ, K.;
bricks, or tiles (PriorityA). KARNER, G.; MDAINA, R.B.; PROESER, H.A.;

SCHLUETER, H.U.; BALFE, P.A. 1979:
(a) Proposal": (new element) Papuan and Queensland Plateau _rgins,

(.) BACKGROUND INFORMATION. A tradition Coral Sea: geophysical.results of Sonne
1 .' cruise80-7. Abstract In: IGC S)'IIpOsium5,of pott~ry mahng has pernsted in sOlIe Canberra, "Tectonics of the S.W. Pacific

of the lslands of Vanuatu for several Margin" 17th IUGG Congress Canberra
thousand years and pottery has been made 3-15 D~emb r 1979 ' ,
until very r~c~nt times on t~e west DRUMMOND, B~J.; COLLINS, C.D.N.; GIBSON,
coast of ESpUltU Santo. S~llS on the G. 1979: Crustal structure of the Gulf
southeastern slop~s o~ the lsl~ds are of Papua and the NW Coral Sea. Abstract
very clayey'and rdch m halloynte or i . ICG S . 5 "T t i f h. . . . 1 Th h h n. ympOSllml, ec on es 0 t ekaollnltlc materla s. .ey ave, ow- SW Pacific Margin", 17th IUGG Congress,
ever,.frequentlybeen reJuvenated by Canberra 3-15 December 1979.additlons of more recent ash and some- '
times have appreciable contents of silt-
sized material. On Efa~e such soils CCSP/REG.2: Stud of the Bismarck Soloma
are formed on old allunal terraces and Wo dl k Ba iY ,n,and they may be suitable for brick- 0 ar s ns,
making or pottery. On Epi, on the ( ) .plateau of Valesdir-Leman,soils formed a Proposal: see Proc. 1st Sesnon.
on basaltic and andesitic tuffs have Revision: see Proc. 8th Session.
also been rejuvenated by recent falls
of andesitic ash and may be a source of (b) Recormnendations: see Project A-4, Tec-
ceramic clay. On Espiritu Santo similar tonic evolution of arcs and back-arc
soils are formed, especially on the basins, 1980 Noumea Workshop Report -
slopes of the western range. Part 4, this volume.
(ii) ELEMENf OBJECTIVES. ~o find clays (f) Publications'in the soils of Vanuatu sUltable for mak- •
ing pottery, bricks, or tiles; to ass- WEISSEL, J.K.; TAYLOR, B.; KARNER, G.D.
ess the quantity and quality of the (in press): The opening of the Woodlark
clays. '~sin, subduction of the Woodlark spread-

lng system, and the evolution of north-
western Melanesia since mid-Pliocene
time. Tectonophysics.

REG IONAL El.E1'£NTS CCSP/REG.3: Melanesian borderland study.
CCSP/REG.l: Geological and geophysical
investigationsin the Coral Sea. (a) Proposal: see Proc. 1st Session.

Revision: see Proc. 8th Session(a) Proposal: see Proc. 1st Session. •
Revision: see Proc. 8th Session. (f) Publications:

. . . FALVEY, D. 1980: Southwest Pacific(d) Work Completed: JOlnt Federal Republlc tectonics from palaeomagnetl'c 1f G /A t 1· . ana yses.o ermany us ra aan cruase on r,v, Presented at the 1980 CCOP/SOPAC- IOC
Sonne November 1980. Noumea Workshop (abstractonly). .

JOHNSON, R.W. 1980: New Britain _
(e) Reports: .HINZ, K. 7t al. Report on typical island arc? Presented at the

sonn7 cruase 80-7B m the Coral Sea. 1980 CCOP/SOPAC_ IOC Noumea Worksho
BGR lnternal Report. (abstractonly). p
(iii) ECONOMIC TARGET. The establishing Hl./GHES,G.W.;.RIDGWAY,J. 1980: New
of small-scale industry producing pot- eVi~ence bearlng on the tectonic evo-
tery, brick, or tiles. lutl0n of the Solomon Islands region.

Presented at the 1980 CCOP/SOPAC- IOC
(v) REFERENCES. Noumea Workshop (abstractonly).
CLARIDGE, G.G.C. 1980: Economic poten- KATZ, H.R. 1980: Basin development in
tial of clay deposits in selected South the So~omon Islands and their petroleum
Pacific countries. CCOP/SOPAC Tech. potentul. CCOP/SOPAC Tech. Bull. 3 :
Rep. 9. 59-75.
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and Tonga area. CCOP/SOPAC Tecb. Bull.
CCSP/REG.4: Geological and geophysical 3 : 47-58.
investigationsof the Fiji Plateau.

. CCSP/REG.6: Regional geologic evaluation to(a) Proposal: see Proc. 1st Sess1on. determine additional drilling sites in the
Revision: see Proc. 8th Session. South Pacific region.

(b) Recommendations: see Project A-3, (a) Proposal: see Proc. 1st Session.
Tectoni~ evolution of arcs and back- Revision: see Proc. 8th Session.arc bas1ns, 1980 Noumea Workshop
Report - Part 4, this volume. CCSP/REG.7: Surveys of abyssal sediment

(d) Work Completed: Lamont-DohertyGeo- cover north and east of New Zealand.
logical Observatory cruises Vema 3601, .3602 and 3603 in 1979; joint ORSTOM- (a) Proposal: see Proc. 2nd Sess1on.
CCOP/SOPAC cruise Geovan I in 1980. (b) Recommendations: see Project C-2.2.

(f) l' . Environmentsof deposition of mangan-
Pub ~cat~ons: ese nodules in the South Pacific,
CHERKIS, N.Z. 1980: Aeromagnetic 1980 Noumea Workshop Report - Part 4,
investigationsand sea-floor spreading this volume.
history in the Lau Basin and Northern
Fiji Plateau. CCOP/SOPAC Tecb. Bull. 3: (c) Plal]!Jing: a cruise is planned for
37-47. December 1980 on r.v. Tangaroa by NZOI
HALUNEN, A.J. 19~9: Tectonic history to study the Western Boundary Under-
of the Fiji Plateau. Ph.D. thesis, current at the base of the Subantarctic
University of Hawaii, Honolulu, May Slope, southwest of New Zealand.
1979.l27p.
JOUANNIC, C.; TAYLOR, F.W.; BLOOM, A.L.; (f} Publications:
BERNAT, M. 1980: Late Quaternary uplift .
history from emerged reef terraces on CARTER, L. 1980: The seafloor ~long
Santo and Malekula Islands, central New selected routes ~~tween Austra11a, New
Hebrides Island arc. CCOP/SOPAC Tecb. Zealand and Hawau. NZOI oceanogr.
Bull. 3 : 91-108. Summ. 16.
MALAHOFF, A.; FEDEN, R.; FLEMING, H.
(in press): Magnetic anomalies and . . .
tectonic fabric of marginal basias north CCSP~REG.8: D1str1but1on o~ shelled plank-
f N Z 1 d J h s Res ton 1n water column and sed1ments of Southo ew ea an. . geop g.. Fiji Basin.

CCSP/REG.S: Geological and geophysical (a) Proposal: see Proc. 2nd Session.
investigationsof the Lau Basin.
(a) Proposal: see Proc. 1st Session. CCSP/~EG.9: Seismic profiling and bo~tomsamp11ng between northern New Caledon1a and

Revision: see Proc. 8th Session. Ontong Java Plateau.
(b) Recommendations: see Project A-3, (a) Proposal: see Proc. 3rd Session.

Tectonic evolution of arcs and back-arc . . .basins, 1980 Noumea Workshop Report _ Rev~s~on: see Proc. 8th Sess10n.
Part 4, this volume. (f) Publications:

(d) Work Completed: Lamont-DohertyGeo- ~~ILLET, P.; MONZIER, M.; SELO, M.;
logical Observatory cruises Vema 3601 STORZER, D. (in press): La zone d'Entre-
and 3602 in 1979. casteaux(SudouestPacifique): nouvelle

approche petrologique et geochronologique.
(f) Publications: In: Contribution a l'Etude Geodynamique

CHERKIS, N.Z. 1980: Aeromagnetic du Sudouest Pacifique. Mem. ORSTOM.
investigationsand sea-floor spreading
history in the Lau Basin and Northern "Fi"i Plateau. CCOP/SOPAC Tecb. Bull. 3: CCSP/REG.l?: S~arch for metal11~erous.muds
37:47. and hot br1nes 1n enclosed ocean1C bas1ns.
PONTOISE, B.; LATHAM, G.V.; DANIEL, J.; "DUPONT, J.; IBRAHIM, A.B. 1980: Seismic (a) Proposal: see Proe. 3rd SeSSIon.
refraction studies in the New Hebrides Revision: see Proc. 8th Session.
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(b) ~ecommendations: see Project C-2.l. Noumea Workshop Report - Part 4, this
Nature, origin, and development of metal- volume.
liferous sediments along active rifts in
the SOPAC region, 1980 No\lllleaWorkshop (d) WOrkCompleted: samples were collected
Report - Part 4 this volume. south of the Tuamotu and Cook Islands

- , during a Tahiti to Wellington cruise of
(c) Planning: a cruise on ti,v , Tangaroa r.v. Sonne in August and September 1980.

is planned for 1981 to collect metal- ...
liferous sediments from the Lau Basin CCSP!REG.14: C~mpllat~on of chemlcal ..
and Tonga - Kermadec Ridge (combined NZOI analyses of sedlments an the South Paclflc.
and Imperial College, London, cruise). .(a) Proposal: see Proc. 4th Sesslon.

(f) Publications: Revision: see Proc, 8th Session.
CRONAN, D.S. 1979: Metalliferous sedi- . .
ments fomed by basalt sea water inter- (f) Pubhcat~ons
action in the Southwestern Pacific. CRONAN, D.S. 1979: Regional geochemistry
IAPSO Symposium 110, IUGG, Canberra, of sediments in the SW Pacific. Presented
December 1979 (abstract only). at the 3rd SW Pacific Symposium on IGCP
CRONAN, D.S. 1980: Metalliferous sedi- 110 "Evolution of the India- Pacific
ments of the Southwestern Pacific: an plate boundaries"),Sydney,17-19 December
update. Presented at the 1980 Noumea 1979 (abstract only).
Workshop (abstract only). CRONAN, D.S.; GLASBY, G.P.; HALUNEN, A.J.;

COLLEN, J.D.; COOPER, J.; JOHNSTON, J.H.;
KNEDLER, I.E.; LANDMESSER-,C.W.; WINGFIELD,CCSP!REG.1l: Search for phosphate on sea- R. 1981: Sediments from the Braemar Ridge

mount surfaces in equatorial areas of the and Yasawa Trough, northwest of Fiji.
South Pacific. S. Pacif. mar. geal. Notes 2(2) : 25-35.

. GLASBY, G.P.; HUNT, J.L.; RANKIN, P.C.;(a) Proposal: see Proc. 3rd Sessl0n. DARWIN, J.H. 1979: Major el~ent analyses
of marine sediments from the S.W. Pacific.(b) Recommendations: see Project C-3.1. N.Z. Soil Bur. scient. Rep. 36.

Phosphorites, phosphatic sediments and
associated ferromanganese crusts,
1980 Noumea Workshop Report - Part 4, CCSP!REG.15: Compilation of manganese nodule
this volume. data.

(d) Work Completed: sampling in Northern (a) Proposal: see Proc. 4th Session.
Cook Islands on r.v. Tangaroa in 1980 Revision: see Proc. 8th Session.on cruise NZOI-11l3.

(b) RecolJllllendations: that this element be
(f) Publications: incorporated into the IGCP Project 3,

CULLEN, D.J. 1980: Recent investi- Genesis of manganese ores.
gations of submarine phosphorite depos- . .
its in the SW Pacific. Presented at (f) Publ~cat~ons:
the 1980 Noumea Workshop (abstract only). EXON, N.F. 1981: Manganese nod-

ules in the Cook Islands region, South-
west Pacific. S. Pacif. mar. geal.CCSP!REG.12: Search for manganese nodules Notes 2(4): 47-65.

in the Ontong Java - Ellice Basin area. GLASBY, G.P. (in press): Manganese nod-
ules from the South Pacific : an eval-(a) Proposal: see Proc. 4th Session. uation. Mar. Mining.

Revision: see Proc. 8th Session. GLASBY, G.P.; MEYLAN, M.A.; MARGOLIS,
S.V.; BACKER, H. (in press): Manganese
deposits of the Southwestern Pacific

CCSP!REG.13: Search for manganese nodules Basin. 25th I.G.C. Manganese Monograph.
along a Cook Islands- Tuamotu transect. GLASBY, G.P. 1981: Manganese nodule

studies in the Southwest Pacific 1975-
(a) proposal: see Proc. 4th Session. 1980 -:a review. S. Pacif. mar. geal.

• Notes 2(3) : 37-46.
R-:-'ision: see Proc. 8th sessren, GLASBY, G.P-.; LAWRENCE, P. 1980:

. Manganese deposits in the South Pacific
f'J) Recommendations: see ProJect C-2.2. Ocean: Relation to sediment type

Environments of deposition of manganese 1:25,000,000. N.Z. oceanogr. Ins~.
nodules in the South Pacific, 1980 Chart, Misc. Ser. 40.
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CCSP/REG.16: The study of energy release of the Ocean (GEBCO)have been completed;
and seismicity in the Southwest Pacific. SW quadrant bathymetricmap of the Cir-

cum-PacificMap Project also completed,
(a) Proposal: see Proc. 4th Sessipn. other maps for SW quadrant nearing com-

pletion.
Revision: see Proc. 8th Session.

(b) Recommendations: see final recommend- CCSP/REG.18: Ocean"thermal data collection
ations 3 and 4, 1980 Noumea Workshop
Report - Part 4, this volume. (a) Proposal: see Proc. 4th Session.

(f) Publications: Revision: see Proc. 8th Session.
CARDWELL, R.; ISACKS, B.L.; CHATELAIN,
J.L. 1980: A detailed study of a se- CCSP/REG.19: Study of the tectonics of the
quence of magnitude 6 earthquakes in the Fiji Plateau using OBS and other marine geo-
central New Hebrides islands. EOS Trans. physical survey techniques (Deleted,and
A.G.U. 61(17) : 370. transferredto REG.4).
COX, M.~. 1980: Geothermal occurrences
in the Southwest Pacific. cCOP/SOPAC CCSP/REG 20' A' ti t' f I' h
Tech. B~ll. 3 : 197-219. ' • . ~ 1nves 19a 1~n ~ 1t~-
COX M E 1980' P l' , th 1 spher1c propert1es by telese1sm1cstud1es, .. . re ammary geo erma . th S T C k lId .investigationsin the Savusavu area, m e amoa - onga - 00 s an s regaon,
Vanua Levu. Geotherm. Rep. Mines '
R D' F'" 1 (a) Proposal: see Proc. 5th sessaon.esour. .rv , ~J1, •
COX, M.E. 1980: Preliminarygeothermal Revision: see below.
investigationsin the Lamb~sa area, Van- (i) BACKGROUND INFORMATION. This ele-
ua Levu. Geotherm. Rep. M~nes Resour. t' d f' ed b '1 . 2 2
Div. Fiji, 2. men 1S e 1n y SP~1~ ,proJect -,
COUDERT, E. 1980: Etude de la seismicite Energy release and se1sm1c1ty,1975 Suva
du sud de lrarc insulaire des Nouvelles Workshop - s~e.Suva Works~op Repo:t,
Hebrides, energistreepar un reseau Proc. 4th Se~s10n; the t1tle rev1sed at
temporaire de stations locales et sous- the 9th Sess10n.
marines. These 3° cycle, Univ. Paris (ii) ELEMENT OBJECTIVES. To collect
Sud-Orsay. data on earthquakesfor upper mantle
ISACKS, B.L.; BEVIS, M.; CARDWELL, R.; studies by setting up a temporary seis-
CHATELAIN, J.L.; LOUAT, R.; MARTHELOT, mic recording station initially on
J.R. 1980: Monitoring seismicityand Rarotonga and later at other sites.
surface deformation in the New Hebrides
island arc. Ewing Symposium on Earth-
quake Prediction,May 12-16, 1980. CCSP/REG.2l: Origin and evolution of the
LATTER, J.H. 1976: Variations in stress Line Islands.
release preceding and accompanyinga sub-
marine eruption in northern Tonga. pp. (a) Proposal: see Proc. 8th Session.
355-73 in : Johnson, R.W. (ed.) "Vqlcan-
ism in Australasia". Elsevier, Amster- (d) Work Completed: 2nd and 3rd legs, in
dam. late 1979 and early 1980, of HIG cruise
LOUAT, R.; DUBOIS, J.; lSACKS, B.L. 1979: to the area included piston coring,
Anomalous propagation of seismic waves dredging, bathymetry,magnetometry,
through the zone of shearing contact be- ~ravimetry,and seismic reflectiPn.
tween converging plates of the New
Hebrides arc. Nature 281 : 293-95.
RODDA, P. 1979: Hot springs of Vanua CCSP/REG.22: Search for manganese nodules
Levu. Rep. Mines Resour. Div. Fiji, 10. in the central equatorial Pacific (from

east of Wake Island to Northern Cook Islands).

CCSP/REG.17: Regional data and synthesis. (a) Proposal: see Proc. 8th Session.
(a) Proposal: see Proc. 4th Session. (b) Rec~mmendations: see.P:ojectC-2.2,Env1ronmentsof depos1t10n of manganese

Revision: see Proc. 8th Session. nodules in the South Pacific, 1980
Noumea Workshop Report - Part 4, this

(d) Work Completed: Sheets 5.06 (north- volume.
western equatorial Pacific) and 5.11 (Cook
Islands and Line Islands area) of 5th (d) Work Completed; Geological Survey of
edition of the General Bathymetricchart Japan cruise GH-80-1 completed - con-
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sistina of two parallel survey lines CCOP/SOPAC reaion, area by area, des-
about 4500 km lona with stationary ob- cribina the structural aeoloay in the
servations includina sediment samplina, context of aeoloaical evolution and
bottom photography and heat flow tectonic development of the Southwest
measurements, and continuous geoloaical Pacific; review all pertinent geoloaic-
observations. al literature; incorporate results of

recent geoloaical/aeophysicalinvesti-
(f) Publications: ,ations utilisina and re-interpreting,

. ,!herenecessary, key aeophysical data;
~RITANI, T. (ed.) 1979•. De~p-sea revise reaional aeoloaical interpret-
m1neral resources invest1gat1on in ~h~ ations in the liaht of new alobal tec-
cen~ral-western part of Centr~l Pac1f1c tonic theory and in view of recent
Bas1n, Jan-March, GH 77-1 cru1se. Geol. advances in the field; produce a
Surv. Japan cruise R:p. 12. regional synthesis describing the g8O-
MORITANI, T. (ed.) (1n press): Deep-sea loaical evolution and tectonic develop-
mineral resources investigation.i~the ment of the Southwest Pacific.
western part of the Central Pac1f1c
Basin, Jan-March 1978, GH 78-1 cruise.
Geol. surv. Japan cr~ise Rep. CCSP/REG.25: The.CCOP/SOPAC aeophysical
MORITANI, T. (ed.) (1n press): Deep-sea atlas of the Southwest Pacific
mineral resources investigation in the •
northern part of the Central Pacific (a) Proposal: (new element)
Basin, Jan-March 1979, GH 79-1 cruise.
Geol. suxv , Japan cruise Rep. (i) BACKGROUND INFORMATION. In 1972

Mammerickx and others first published
the Bathymetric Chart of the South

CCSP/REG.23: Search for manganese nodules Pacific containing all available data
in the nei&hbourhood of the Marquesas obtained to 1970. Since that time a
fracture zone. considerable amount of new information

has been obtained. This new data is
(a) Proposal: see Proc. 8th Session. mostly positioned by highly accurate

satellite naviaation and can be used to
(b) Recommendations: see project C-2.2, reposition older, less well positioned

Environments of deposition of manaanese data sets. Furthermore, much of the
nodules in the South Pacific, 1980 older data was contoured and contours
Noumea Workshop Report - Part 4, this extrapolated without understandina the
volume. origin of many of the features bedng

illustrated. Using the new global
(f) Publications: tectonics theory, we can now more

accurately portray the morpholoiY of
PAUTOT, G.; MEL~EN, M: 1979: Influence submarine features, particularly in
of deep-water c1rculat1on and sea-floor areas of low data density where these
morphology on the.a~undance and grade of predictive capabdHt.Ies are most useful.
central South Pac1f1c manganese nodules.
Pp 621-49 in: Bischoff, J.L. and Piper, A sufficiently large body of data has
D.Z. (e<b) Marine geology and geography now been accumulated to enable accurate
of the Pacific manganese nodule prOVince. identificationand location of most of
Plenum Press, New York. the major tectonic elements in the

Southwest Pacific. A chart of this type
would be particularly useful in promot-

CCSP/REG.24: A tectonic analysis of the ing and guiding further exploration and
Southwest Pacific. prospecting in the CCOP/SOPAC reaion.

An awareness of regional patterns of
(a) propos~l: (new element) sediment accumulation is often a pre-

(i) BACKGROUND INFORMATION. At the 8th requisite to offshore exploration and
Session of CCOP/SOPAC held in Suva, Fiji, prospecting, particularly for hydro-
24 September- 1 October 1979, it was carbons. Ewing and others first publish-
reconunendedthat a structural geologist ed a highly generalised chart of South
undertake a study of the regional g8Ol- Pacific sediment distribution patterns.
ogy and tectonics of the Southwest Since that time a considerable amount
Pacific, in particular identifyina of new information has been obtained,
areas of interest for further investi- particularly in South Pacific marginal
gation. seas.

., Both seismicity and convergence rates
(11) EL~NT OBJe::TIVES. To make a are cited as indicators of the aeodynamic
systemat1c tecton1C analysis of the state of active convergent marains. The
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. . . , (i) BACKGROUNDINFORMATION. Proposedshape,and lncllnat~onof the Benloff at the 1980 Noumea Workshop as projects.
Zone lS commonly glve~ as 7he reason A-I Stud of island arc sedimentary
for the presence of dlfferlngmetallo- b! Y 1 t' of r f rence. . 'h S th Am " aSlns; corre a lon e egenlc provlnces, as ln t e ou erlcan t" d' m'c stratl'graphyand1 V"·· 1 h' k sec aons an seas 1 ,examp e. arlatlon.lncrusta .t lC ness, C-l.3, Delineationof sediment bodies
a measur~ of potentlal rheologlcal~e- in time and s ace _ see Part 4 thissponse, lS often called on to exptam 1 p ,
subduction zone anomalies. Departures vo ume.
from the normal inverse relationshipof (ii) ELEMENT OBJECTIVES. To delineate
crustal thickness to bathymetry (with distributionof sedimentbodies of dif-
the exception of convergentand diver- ferent ages and produce stratigraphic
gent plate margins) conceivably.could and isopachmaps of the region; to
signal the presence of thermal diapirs establish from detailed stratigraphic
which might indicate sites of potential analysis of the bodies:
metallogenicenrichment. - basin genesis and tectonic setting
Mapping the gravity field is a frequent- - ~ep~sitio~~.his~~ry nd 1
ly employed technique in geophysical - ac~es re a lons lpS a pa eo-
prospecting. Bouguer anomalieshave env~ro~ents
been commonly used in petroleum explor- - sedlmen prove~~n~~
ation to locate potential reservoir - resource poten la ,
structuresand in mining explorationto to establishthe stratigraphicrelation-
locate prospective sites for ore body ship between sedimentarysequences of
emplacement. basins, ridges, and shelves and thus
The temperatureand pressure dependence prov~d~ basic data to assist in the
of petrogenesisis well known. The role prellm~naryasse~sm~ntof hydrocarbon
of hydrothermalfluids in emplacementof potentlal and selsmlC hazards.
ore bodies is critical. The importance
of the thermal h~story in the.m~tura7ion CCSP/REG.27: Carbonate sediment studies inof hydrocarbonslS also of crltlcal lm- h CCOP/SOPAC .portance. The importanceof the earth's t e reglon.
thermal regime is thus.clearlyrecog-nised and the ultimate earth model will, (a) Proposal: (new element)
in all probability,be a thermal one. (i) BACKGROUNDINFORMATION. Proposed
(ii) ELEMENT OBJECTIVES. To assemble in at 7he 1980 Noumea.Workshop.aspart ~f" f t 11 'I bl l' proJect C-l.4, Sedlmentologlcalstudlesapproprlate orma a aval a e, re e- " . h'vant geophysicaldata for the CCOP/SOPAC ln the SOPAC reglon - see Part 4, t lS
region between latitudes5°N and 400S and volume.
between longitudesl400E and l55°W; to (ii) ELEMENT OBJECTIVES. To improve
construct a 'seriesof charts on Mercator understandingof carbonate sedimentation
Projectionat an approximatescale of and diagenesisunder different environ-
1:6,500,000at the Equator, covering the mental and climatic conditions; to
above area. The series would contain 6 relate these studies to hydrocarbon
charts incorporating:bathymetry,geo- exploration,and coral sand and aggre-
morphologic and tectonic elements,mag- gates investigations.
netic lineations,sediment thickness,
crustal structure,seismicity,regional 'f"crustal thickness, gravity anomalies CCS~/R~G.2~, Effects 0 subductlon.of
(F,A.A.)and/or regional heat flow; to aselsmlCrldges a~d.smallplateaux ln
publish, in colour, an atlas containing the SouthwestPaclflc.
the above series of charts; to update ( ) P l' ( 1 t)and prepare timely revisions of segments a roposa, new e emen
of these charts as new information (i) BACKGROUNDINFORMATION. Proposed
becomes available. at the 1980 Noumea Workshop as project

" A-5, Effects of subductionof aseismic(c) Plannlng: 7he flrst tas~ to start ridges and small plateaux in the SW
late 1980! l~ to synthe~lselatest Pacific _ see Part 4 this volume.bathymetrlc lnterpretatlonand produce '
a bathymetricmap of the SW Pacific. (ii) ELEMENT OBJECTIVES. To study the

effects of subductionof an aseismic
ridge (the LouisvilleRidge) and of a

CCSP/REG.26: Delineationof sediment small plateau (the d'Entrecasteaux
bodies in time and space. Ridge and the North d'Entrecasteaux

Plateau)on hydrocarbonsand basins
(a) Proposal: (new element) genesis, and on the regional seismicity.
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Part 3: DOCUMENTATION

A. CCOPISOPAC Aaencies' Reports for 1979-80

1 OBSERVATIONS OF THE ESCAP social development, statistics, involveunt
• COMMISSION AT ITS THIRTY-SIXTH of women in the development process, and

SESSION RELEVANT TO THE transnational corporations.
PROGRAMME OF THE COMMITTEE II. On the COllJllitteefor Co-ordination of
Submitted by the ESCAP Secretariat Joint Pros~ectlni for Mineral Resodi'Cesin

the SOuth aclflc Offshore Areas
(Document NR/CCOP/SOPAC(9)/1) (1) Endorsed the report and recODDendations

, . of the CCOP/SOPAC at its Ei&J1thsession.The ESCAP Comm1SS1on:
(2) COIIII8ndedthe ambitious but realistic

1. On its activities in the Pacific work proaramme of CCOP/SOPAC, which had
1 d K' 'b ' 1 . d resulted in a number of positive accomp1ish-(1) We come . 1~1 at1 as a ~ew y m epen- ments.

dent country an 1ts membersh1p. .
. (3) Noted with interest the statement by(2) Was p1ea~ed to note the estab11shment the representative of the USSR that his

of a,permanent post at th~ ~-1 1eve~ for.the Government would be ready to consider a
appo1nt~e~t of an ESCAP 11a1son off1~er 1n marine geological/geophysical survey pro-
the PacLf'Lc and ~ged that.t~t appo~:tment gramme to be carried out by its research
be a~corded the h1gh~s~ pr10r1~Y. vessels for a three-month period annually,
appo1nt~ento~ ~he 11a1~on ~ff1~er should in co-operation and co-ordination with the
result 1n avo1d1ng dup11ca~1on 1n the work CCOP/SOPAC proaramme.to be undertaken and ensur1ng that the
Pacific island Governments could make their (4) Recognisina the importance of inter-
views adequately known to ESCAP through a disciplinary regional projects for oceanic
recognised channel. areas, urged UNDP and donor countries to

. give favourable consideration to extendina(3) A~tached great 1mportance to co- , their support to the Committees' activities
opera~10n.between ESCAP and the subreg1ona1 to be carried out during the next UNDP pro-
organ1sat10ns such as SPC and SPEC and to a . c1e 1982-1986regular expansion of participation by indiv- gramm1ng cy, •
idua1 Pacific is1a~d.G~vernments in the full III. On natural resourcesrange of ESCAP act1v1t1es. Because of the
special disadvantages faced by the deve1op- (1) Noted that the proper development and
ing island countries in meeting the high conservation of natural resources, particu-
cost of attending ESCAP meetings, it urged 1ar1y energy, mineral, and water resources,
that ways and means be sought to ease that were essential to the achievement of the
burden in order that the Pacific subregion growth rate targets of the regional deve10p-
be given the opportunity to make an impact ment strategy for 1980s. It therefore
on important ESCAP deliberations. endorsed the report of t~e Committee on
(4) Noted that arrangements had been made ~atura1 Resourc~s on its Sixth Session and
for flexible in-service training in the 1ts recommendat1o~s. It also endorsed the
ESCAP Secretariat for officials of Pacific proposed changes 1n the 1980-1981 programme
island Governments for a period of three to of work in that sector.
six months and that the Secretariat was pre- (2) Noted with interest .thebilateral and
pared to receive four government officers multilateral co-operation of member countries
from the subregion for such trainina during in the field of natural resources and was
1980. It was informed that one officer from pleased to note that such joint efforts had
Fiji had already completed such a training resulted in regional projects like the Mekong
course. Committee, CCOP, CCOP/SOPAC, the Typhoon Com-
(S) Welcomed the various technical and mittee, and others.
advisory services rendered by the Secretariat (3) Supported the UNDP-financed regional
to the Pacific island countries in the fields energy programme being finalised by ESCAP and
of agricultural information, data processing, UNDP and the energy package programme for the
industry and technology, population, environ- South Pacific. It stressed that the explor-
ment, international trade, shipping and ports, ation and deve1opment.of non-conventional
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sources of energy should be priority areas in further noted that the programme had the
the 1980s and pointed out that ESCAP activ- potential for engendering subregional co-
ities in those fields were useful and timely. operation in a number of environmental
(4) Stressed the need for priority to be activiti~s of importance for the ~u~i~al of
given durini 1980-1981 to studies on the the fr~g1le ecosystems of the Pac1f1c 1sland
mineral potential of the region, improvement countr1es.
in legal/institutionalarrangements for (3) Called for increased attention to the
mineral exploration and development, environ- legislativeand institutionalaspects of
mental management of mineral exploration and environmentalprotection, at both the
development activities, and the promotion of national and the internationallevels. At
the application of modern technologies for the national level, the development and
the exploration and development of minerals, enforcement of marine pollution l~islation,
including coal and petroleum. the strengtheningof environmentalimpact
(5) Welcomed the expanded coverage of the assessme~t p~ocedures ~nd the develo~ent
third edition of the Mineral Distribution and appl1cat10n of en~1ronmentalqua~1t~
Ma to include the Pacific areas as well as standards were empha~1sed. The Comm1ss10n
x;ra and urged member countries to provide also drew the atten~10n of ~he member .
the services of a co-ordinator for compiling Governments to ~he 1nternat10~1 convent10nsfor the protect1on of the envuonment and
the map. stressed the need for ratification of those
(6) Noted the progress ~de by the project conventions,particularly the Convention on
on stratigraphiccorrelation between sedi- InternationalTrade of Endangered Species

'mentarybasins and the generous support pro- of Wild Fauna and Flora.
vided by the Government of Australia to that
project. It was hoped that specialist
services would continue to be prOVided by
that Government. 2. REVIEW OF ACTIVITIES SINCE THE

EIGHTH SESSION OF THE ESCAP(7) Was pleased to note the progress made SECRETARIAT
by the WMO/ESCAP Panel on Tropical Cyclones.
It noted that at.its Seve~th Session the Submitted b the ESCAP SecretariatPanel had establ1shed a tlJlletablefor the y
phas~d takeo~er of the r~sponsibilit~esof (Document NR/CCOP/SOPAC(9)/CR.25)the 1nternat10nal staff 1n the Techn1cal
Suppo~t Unit and a~reed to rotate the The activities of ESCAP Secretariat since
locat10n of the Un1t among the Panel members. the Eighth Session have included arrangements
IV On th . t for recruitment of staff, ship charter and. e enV1ronmen purchase of equipment, improving and expe-
(1) Expressed its appreciation of the diting administrativeand financial matters,
assistance provided to ESCAP by the Swedish preparing a draft legal base for CCOP/SOPAC,
Environmental Protection Service in connect- obtaining support for approved CCOP/SOPAC
ion with the regional project on the pro- activities, and strengtheningESCAP's
tection of the marine environment and position in the South Pacific.
related ecosystems in Asia and the Pacific.
It suggested that sustained and continuous
efforts should be made to develop action- You will recall at the Eighth Session that
oriented programme in the field of protect- the Committee had found two candidates to be
ion of the marine environment, as a follow- accepted for the post of Petroleum Geologist.
up of the recommendationsof national However, it requested ESCAP to postpone re-
seminars. In that regard, the proposal for cruitment until the end of October to allow
the establishment of a regional'training the technical advisers time to submit the
centre for protection of the marine environ- names of other candidates. Information on
ment was welcomed. It recommended that one candidate was received from TAG in early
efforts be made to develop appropriate November. Unfortunately, advice that he was
mechanisms for exchange of information medically unfit was received later in the
relat.edto the marine envrronaent, including year. Thereafter, in spite of concerted
the establishment of a clearing-housewithin efforts by ESCAP and TARS, each of the two
the Secretariat for dissemination of inform- original candidates for the post were found
ation. to be not available.
(2) Nnted with appreciation the progress As a result of vigorous continuing endeav-
made so far on the South Pacific regional ours, all of the posts except one wer~ filled
environmental programme under the auspices by the third quarter of 1980 and the one
of the Regional Co-ordinatirigGroup, con- vacant marine geologist post will be filled
sisting of SPC, SPEC, ESCAP, and UNEP. It in early 1981. In addition to the long-term
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·osts a number of specialist consultants were Althoup member countries have had only a
recruited and appointed to the project on short time to examine the new information on
short-term assignments. the Committee's legal status forwarded to

them by ESCAP recently. we hope that this
The arrangements for the UNDP ship charter important matter could be discussed in a

for 1979/1980 and 1980/1981. for joint char- preliminary manner at this session. This
ter in 1980. and for the purchase of equip- would allow the participants to become
ment items during 1980 were completed as acquainted with. and for the respective
requested. governments to review. the draft alter-

. . . natives with a view to selecting the legalWlth t~e a:rlval of the proJec~ mana~er base of the Committee they might wish to
~t Suva m mld J~uary fo: the.fust tlH. adopt prior to the CCOP/SOPAC T th S iIncreased delegatlon of flnanclal and admln- en ess on.
istrative authority. including a higher level It is hoped that the lllllendmentsto Com-
of imprest account to the project. was mittee's terms of reference could be dis-
accomplished. Further streamlining of admin- cussed and approved and that the names of
istrative and financial matters between ESCAP member country candidates to be considered
and the project are continuing within the for training and/or fellowships for the
constraints of existing United Nations rules coming year could be submitted at this
and regulations. Concurrently attempts by session.
ESCAP are continuing to obtain maximum con-
trol of.financi~l and administrative matters 3, REPORT OF ACTIVITIES OF THE
from Uni.ted NatLons headquarters. TECHNICAL SECRETARIAT OF CCOP/

Support to member governments has included SOPAC
arranging for nationals to participate in
meetings such as the Seminar on Modern Submitted by the CCOP/SOPAC Technical
Methods of Mineral Exploration at Tashkent. Secretariat
USSR. August 1980. and the Workshop on
Coastal Area Management and Development at (from Document NR!CCOP/SOPAC(9J/CR.13)
Manila. Philippines. December 1979.

ADMINISTRATIONThe more important contributions received
from supporting Governments were as follows: With the arrival of the UNDP Project Manager
Australia. A$70,OOO; New Zealand.NZ$20.000; ESCAP has granted greater autonomy to the '
France, prOVision of the services of Mr C. UNDP project at the operational level. As a
Jouannic for one year and its vessel c.v. result. many of the administrative problems
Vauban on a joint survey cruise in Vanuatu previously encountered have now been elimin-
waters; Japan, provision of the services of ated.
a ma·rinegeophysicist on the survey cruises ..during 1981 and training for member country In l~te 1979 the Technlcal Secretarlat
nationals aboard r.v , Hakurei Jlaru and moved mto new quarters constructed for the
ashore in 1980; the United States of Secretariat by th~ Government of Fiji on ~he
America equipment on long-term loan premises of the Mlneral Resources Department.

• • The Technical Secretariat now occupies a
UNDP. as evidence of their strong interest total of approximately 2000 square feet of

in. and support of, natural resource activ- space.
iti~s, f~el~ed ~ Natural Resources Sector The project office is now fully staffed asReVlew M1SSlon ln June. The task of the follows'
Mission was to review ongoing projects and .
to make recommendations for UNDP inputs to Cruz A. Matos Project II8Jl&ger
this sector for the next five year program- Donald Tiffin Marine geophysicist
ming cycle from 1982 to 1986. the Mission, Loren Kroenke Structural geologist
whose report has been only recently sent to Garry Gauss Engineering geologist
the member governments, we are happy to ad- Neville Exon Marine geologist
vise. has recommended continuation of the Wendell Gayman Marine scienti~t
UNDP project for the period 1982-1984. Tun U. Maung Petroleum geologist

Christian Jouannic Marine geologist
It will be important. therefore, that a Edward Saphore Electronics technician

draft project document be formulated and Phillip Woodward Bathymetric draftsman
approved at this session for submission to Patresio·Fuata Marine technician
UNDP. As regards the time frame we suggest Tina Israel Administrative assistant
that the draft project document be designed Molly Lee Joe Publication clerk
to cover the period 1982-1986 50 that it Elizabeth Morris Secretary
wouldcoincidewith the fullUNDP funding Ram Rattan Storeman/driver
cycle rather than the three-year period Sekove Motutwaca Geological techniCian
recommended by the UNDP Review Mission. Chandra Singh Draftsperson
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OFFSHORE ACTIVITIES gation for manganese nodules is planned in
• the western group.

WORK PROGRAMME Sampling for phosphate in Kiribati waters
by the Project has scarcely been started.

The UNDP chartered vessel, r.v. Machias One sampling station was undertaken in the
undertook survey activities in ~rs of southern Line Islands during the 1979/80
Cook Islands, Kiribati, Samoa, and the King- cruise. Further work is required in all
dom of Tonga. The cruise commenced in Oct- groups. Some will be undertaken in the
ober 1979 and ended in May 1980. The prin- western group during the 1980/81 cruise
cipal minerals reconnoiteredduring the sur- programme.
vey ~ruise were manganese, phosphates, A very small amount of precious coralprecl.ouscoral, hydrocarbons, and metal- . ..liferous sediments. The status of the sampll.ng~as undertaken l.nt~e Phoenl.x
investigationsof the principal minerals in group.durl.ng.the1979/8? crul.~e. Further
these countries is as follows. work l.Sre~ul.:ed,especl.allyl.nthe western. group. Thl.Sl.Splanned as part of the 1980/
Cook Islands 81 cruise.
Following the 1979/80 cruise approximately Samoa
80% of the waters of the Cooks hav~ been ~. th 1979/80 . b ut 80% ofsampled for manganese at a reconnal.ssance 0 oWl.ng e crul.sea 0
scale. Results indicate that there is an Samoan waters ~as been sampled for manganese
inverse relationship between nodule grade a~ the re~onnal.ssancelevel. Res~lts are
and abundance in this region, and no samples dl.scouragl.~ga~ no ~urt~er work l.Splanned
h b· d dad ab dances above by the ProJect l.nthl.sfl.eldunless under-ave com ane gra es n un k b " 1 f . "the cut-off economic level generally quoted ta en y a vesse 0 opportunJ.ty.
for first generation mining sites. A full Approximately 60% of the phosphate pros-
review and report on all the existing data pective banks and ridges around the Samoan
is now in preparation. islands had been sampled by the end of the

Offshore sampling for phosphates in the ~979/80 cruise. No encouragingphosphate
Cooks has been minimal, although some onshore valu~s.have.beenencounter~ but ~om~ of the
and lagoonal samples have been collected r~mal.nl.ngSl.teshave poten~l.al. t l.Spos-
from the northern Cooks, principally by the sl.~leth~t most.of these w~ll be sampled by
New Zealand Oceanographic Institute (NZOI). NZOI durl.ngthel.r1980 crul.seprogramme.
One high phosphate value of 28% is reported Almost all of the prospective area of the
from Manihiki Lagoon. It is considered Samoan platform was covered by the airgun
that the offshore area of the Manihiki reconnaissancesurvey for hydrocarbons
Plateau is prospective. Initiationof a carried out during the 1979/80 cruise. No
programme of lagoonal surveys in the north- further work is at present planned in this
ern Cooks is under consideration. field.

Final results of the 1979/80 cruise With the work done during the 1979/80
precious coral sampling in the northern cruise, reconnaissancesampling for precious
Cooks are still awaited. However a prelim- coral around Upolu and Savali was nearly
inary assessment indicates that further work completed. Detailed surveys are now requir-
will be desirable both in the northern and ed off the western end of Upolu island and
southern Cooks. the eastern end of Savali island.
Kiribati Kingdom of Tonga
Following the 1979/80 cruise, reconnaissance . ..sampling for manganese nodules has now been The programme of l.nvestl.gatl.onof manganese
carried out in parts of all three Kiribati nodules on the ea~tern shelf of the ~ongan
groups _ the western, central (Phoenix),and Platf~rm was consl.de:edcompleted (wl.th .
eastern (Line.). Results so far have not negatl.veresults) prl.orto the 1?79/80.crul.se
been encouraging in that, although high an~ no w~rk was undertaken on thl.sdurl.ng
abundances are proven in the eastern and thl.Scrul.se. However, there are other largeuninvestigatedareas in Tongan waters whichcen~ral groups, grades a:e well below eco- have some potential for manganese and which
noml.Ccut-off. In the Ll.neIslands abund- would warrant a reconnaissancesurvey.ances are generally very low, although a few
high grades have been reported by other No phosphate sampling was undertaken in
workers. However, only 20%, 29%, and 13% Tongan waters in 1979/80. During previous
(respectivelywest to east) of the three cruises about 40% of the Tongan Ridge area
areas have been sampled on the reconnais- has been sampled for phosphate on the recon-
sance scale and further work is reqUired. naissance scale, with negative results. How-
During the 1980/81 cruise further investi- ever, no sampling has been undertaken on the

57



prospective Lau Ridge. nor on isolated off- Kiribati waters - Investigation for manganese
ridge reefs and seamounts. nOdules

Following the 1979/80 cruise proa?amme - Investigation of precious. .- .' coral occurrencesapprox1mately 50\ of the prospective s1tes
in Tongan waters have been sampled for
precious coral at the reconnaissance ~cale. NEARSHORE ACTIVITIESSub-commercial size samples of Corall~um
have been obtained from the Vavau and Ha'apai The heavy involvement of available sea-going
groups. Further sampling work is recommended personnel in offshore activities during .
in these areas and also off Eua island. 1979/80 resulted in only a limited amount of

field work being carried out on nearshoreWith the 1979/80 work it is conside~ed that activities.
the reconnaissance programme of samp11ng for
metalliferous sediments in Tongan waters is The principal nearshore activities under-
completed. Analytical results of the latest taken.during this period were as follows.
samples are awaited. Fiji

During the 1979/80 cruise reconnaissance A bathymetric and seismic profiling survey in
airgun seismic reflection surveys for hydro- Lami Harbour in connection with a proposed
carbon potential were carried out over the oil loading pipeline facility. The work was
Tongan Platform south of Tongatapu and north conducted jointly with the Mineral Resour~es
of Vavau. These data have yet to be fUlly Department and the Fiji Marine Department.
analysed and reported. Preliminary results
suggest that further airgun,work in Tongan samoa
waters will probably be desirable at some ------future time. Surveys i~ connection with port developments

were carr1ed out at Salelologa and Asau har-
A joint survey cruise with the Office de bours. Bathymetric charts were produced

la Recherche Scientifique et Technique Outre- showing soundings reduced to chart datum.
Mer (ORSTOM) in the waters of Vanuatu was
undertaken during the reporting period on Kingdom of Tonga
the research vessel Vauban. This survey was The beach profiling programme. initiated in
done as part of the hydrocarbon.proar~DlDe 1978. was revived and extended; a photo-
for Vanuatu. The succ~s~ of th1S crl;l1Se graphic study of beaches being mined for sand
has.e~couraged future J01nt undertak1ngs of was continued and a sediment transport study
a s1m1lar nature. in one back reef area was initiated.

The 1980/81 survey cruise of the UNDP A nearshore survey to locate new sand
chartered vessel has been proarammed as deposits in the lagoonal areas off Nuku'alofa
follows. was started.

.., S bed l' f h Nearshore activities planned for 1980/81F1J1 wat~rs - ea samp 1ng or p os- include the following.
phor1tes

V t t I t· t' of the Cook Islands - A sea bed survey and oceano-anua u wa ers - nves 19a 10n, d' ..l/ metalliferous mud potential graph1c stu y 1n c~nnec~10n w1th a WHO
~ _ Investi ation of precious sewage outfa~l ~roJect.1~ Rarotonga.1 g - Se1sm1c prof111ng and sea

cora occurrences bed sampling for construction materials
Solomon Islands waters _ Investigation for as a follow-up to the.1978 Rarotonga==ma;;';n':-g~a';;';ne;;';s;;;e;';;;'n~Od~u';-le:-:s:-"-·Nearshore Survey carr1~ out b~ the

_ Investigation for New Zealand Oceanograph1c Inst1tute.
precious coral occurrences Samoa - Sea bed and oceanoaraphic surveys in

- Investigation of ------connectionwith harbour developments
the phosphate potential and a sewage outfall scheme.

- Investigation into T " f hdischarges from submarine volcanoes onga.- Cont1nua~10n 0 t e To~g~tapu sand
_ Investigation into 1nv~ntory w1th beach pr~f1l1ng and

metal dispersion in marine sediments sedment transport studres,
- Evaluation ofhydrocarbon potential ONSHORE ACTIVITIES

The only onshore activity undertaken during
Papua New Guinea waters - Evaluation of the reporting period was related to clay

hydrocarbon potential soils. A report on the clay potential of
- Investigation of the CCOP/SOPAC member countries was pre-

the phosphate potential pared by a consultant. and a definitive clay
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progranunebased on the report and country second UNDP 5-year funding cycle. As a
priorities will be prepared and implemented r~s~lt, a UNDP Se~torial Revi~ Mission
during the forthcoming year. V1S1ted the Techn1cal Secretar1at for one

week in mid 1980. The purpose of the visit
PRECIOUS CORAL ACTIVITIES was to revi~w the.existing proj'ectan~ makerecommendat1onsw1th respect toUNDP 1nputs
The precious coral programme continued to during the third UNDP 5-year funding cycle.
gather momentum during the reporting period. Ba d . f h dPrecious coral surveys were carried out in se on a rev1~ 0 ~ e,past an current
the waters of the Cook Islands, Kiribati, programme, the Rev1ew ~1ss10n agreed to re-
Samoa Solomon Islands and the Kingdom of commend,that the UNDP 1nputs to CCOP/SOPACT " be continued beyond December 1981. The re-

onga. commendation is for approximatelyUS$3.5
A report summarising the precious coral million over a three year period commencing

work made off the Cook Islands, Kiribati, in January 1982.
Papua New Guinea, Samoa, Solomon Islands, .the Kingdom of Tonga, and Vanuatu has been The work pr~gramme env1saged for 1982
prepared. The report indicates that Coral- through 1984 1S as follows.
lium is now known to occur in the Cook Offshore - One six month cruise in 1981/82.
Islands, Samoa, Solomon Islands, the Kingdom - Bathymetricdata.
of Tonga, and Vanuatu and recommends that - Analysis and publication of all
further precious coral work be carried out offshore data.
in these countries and in Kiribati and Papua N h Th 1 . d fNew Guinea ears ore - e ocat1on an quanti ication

. of mineral deposits, including hydro-
ASJ resul~\!.s cor~lwor!<.has been carbons.

programmed for 1980/81 in the waters"of - The location and quantification
Ki.f~t; t~:SO'roibOllIslands, and Vanuatu of precious coral beds.
u~~cnarte'rVessel and in the - Bathymetricdata.
waters gf the'"COoIC't'STalrds,Samoa, and the - Analysis and publication of data
So1OiiiOOIslands using government vessels. collected.---.- - ~~~~~, ....•. _--."""~
NEW ACTIVITIES Inshore - The location and quantificationof
With the arrival of additional professional constructionmateri~ls, including sedi-
staff new programme activities have been ment transport stud1es.
identified as follows. - Baseline environmentalstudies whereshore line development is planned.

.. - Bathymetricdata.Structural ,eology - A systemat1c t~cton1c _ Analysis and publication of data
analys1s of the CCOP/SOPAC reg1on. collected.

Petroleum geology - Surveys.for potential Training - On-the-job activities.
hydrocarbon resources 1n the nearshore _ Basic and advanced earth science
and coastal areas.. courses at the University of the South

~ AS~1stance t~ CCOP/SOPAC Pacific.
~ember co~ntr1es 1n evaluat1ng a~d _ Seminars/workshops/symposiaon
1nterpret1ng data related t~ the1r relevant topics.
hydrocarbon resource potent1al. _ Technician training at the

Marine science - Baseline data surveys in Secretariat Headquarters in Suva, Fiji.
the inshore ~aters :elated to existing Not all the offshore reconnaissancework
or proposed 1ndustr1al, harbour and will be completed by the end of 1982. There
other coastal z~ne developments. are some member countries who will still

- A~s1s~ance to the CCOP/SOPAC lack definite indicators of the mineral
member coun~r1es.1n the.devel~pme~tof resources potential of their Extended Eco-
coa~tal eng1neer7ng~es1gn cr1ter1a and nomic Zone (EEZ). Accordingly the Technical
env1ronmental cr1ter1a. Secretariat RECOMMENDS that it be authorised

The staff members responsible for these new to seek additional funding from internation-
activities will visit the CCOP/SOPAC member ·al organisations (includingUNDP) or bilat-
countries to ensure that the programmes dev- eral donors and enter into agreements for
eloped reflect the priorities of the coun- the continuationof the offshore reconnais-
tries concerned. sance activities beyond 1982. The funding

required is in the order of US$I.5 million.
FUTURE PROGRAMMES AND RECOMMENDATIONS At present, CCOP/SOPAC is the only inter-
The present UNDP programme support of CCOP/ governmentalorganisation in the region
SOPAC activities will end in December 1981, involved with the technical and scientific
a date which coincides with the end of the aspects of natural resources. To date, the
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focus of CCOP/SOPAC activities has been in At the kind invitation of the Geological
the marine area as prescribed by its terms Survey of Japan, arrangellentswere made for
of reference. the participation of one trainee each from

In view of the hiah priority assianed by the Cook Islands and Samoa on the resear~h.
member governments to the development of vessel H.~Eei IIIIEU. Funds for this act1v1ty
alternative sources of energy and because the were prov1ded by the UNDP.
potential alternative sources of eneraY have Arrangements have now been finalised for
a natural resourc_ebase (e.g., ocean thermal an Advanced Earth Science Course to be held
eneraY, geothermal eneraY, wave eneraY), the in Suva, Fiji, in early 1981. Participation
Technical Secretariat RECOMMENDS that the in this course will be limited to those per-
terms of reference of CCOP/SOPAC be expanded sons who have successfully completed the
to include activities in the technological Basic Earth Science Courses. Funds for this
aspects of the search for, and developaent activity are being provided·by New Zealand.
of, alternative energy sources in the region. CCOP/SOPAC member countries have been

One of the primary objectives of the invited to submit n~minatio~s for a training
United Nations assistance to CCOP/SOPAC is course in ba~hymetr1c draft1ng techn~ques.
the development of CCOP/SOPAC as an inter- The cour~e w1ll be held a~ the Techn1ca~
governmental organisation with technological Secret~r1&t head~uart!rs m S,:,va.Fun<hng
and scientific capabilities for regional and for th1S course 1S be1ng proV1~ed by the UNDP
national activities in the natural resources and the goverJDDentsof Austraba and France.
sector. Ad~iti~nally their a~sistance is NOTE : Also resented were documents:focussed pnmanly on support1ng proarlUlllle p
activities as opposed to the Secretariat NR/CCOP/SOPAC (9J/CR.62 - Excerpts of the
function. UNDP Mineral Resources Sector Review

Mission Report, July 1980 - submitted
In considering the long-term viabilit~ of by the ESCAP Secretariat (see Part I,

CCOP/SOPAC it becomes apparent that nat1onal~ report of TAG, para. 148, ISO).
from the region should be trained at the pro-
fessional level with the view of assUllling NR/CCOP/SOPAI7(9)/':R.67 - .propos~ agenda
responsibility for the Secretariat functions for the tr1part1te proJect r!V1ew -
as UN assistance is phased out. Accordingly, (see.Part I, report of the N1nth Ses-
the Technical Secretariat RECOMMENDS that it seSS10n, para. 19).
be authorised to seek funding and enter into NR/CCOP/SOPAC(9J/CR.74 - Matters affecting
agreements for the establishment of a pro- future UNDP inputs to CCOP/SOPAC - sub-
fessional training proaramme leading to mitted by the representative for UNDP
Bachelor's and/or Master's dearees for (see Part I, report of TAG, para. 142).
nationals from the region.

TRAINING

The Technical Secretariat sponsored, with
UNDP funds, a four month Basic Earth Science
Course in Suva, Fiji, in co-operation with B. International Meetings
the University of the South Pacific and
Victoria University of Wellington. Attend-
ance at the course was as follows.

•.. . . N H b'd 1 4, EXCERPTS FROM THE REPORT OF THEF1J1, 6 part1C1pants; ew e r1 es, ; WORKSHOP ON COASTAL AREA DEVELOP-
Samoa, 2; and Solomon Islands 3. MENT AND MANAGEMENT, MANILA,

Staff gave lectures and seminars in marine PHILIPPINES, 3-12 DECEMBER 1979
geological and geophysical techniques and
organised and participated in shipboard field Submitted by the ESCAP Secretariat
courses lasting 3 to 4 days at the end of the
Basic Earth Science Coorse. (Document NR/CCOP/SOPAC (9)/CR.10)

On-the-job training activities wereper-
formed by inviting member countries to pro- The workshop, which was the first of its kind
vide trainees for all UNDP project activities to be held in the South-east Asia and Pacific
conducted in the country's jurisdiction. As Region, noted that the technlques and method-
a result, national personnel were trained in ologies which had been discussed and examined
nearshore positioning. sea bed sampling, sub- would have direct and immediate application
bottomprofiling. satellite naVigation, to the activities of the countries of the
seismic profiling,. and bathymetric tech- region being undertaken or planned in coastal
niques. management.
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Papua New Guinea's extensive potential off- each country involved directly or indi-
shore and onshore resources coupled with a rectly with CAD & Mj
small population were favourable to develop- 0ment. The Port Authority was the respons- 6. a.t~am of experts be made avallable to
ible agency controlling the development of V1S~t ea~h member country, upon request,
Port Moresby, but no agency was responsible to ld~ntl~y the CAD ~ M ~roblems ~nd to
for the overall development of the country's organlse lnter-organlsatlonalsemlnars,
coastal areas. workshops, and research and to develop

0" • 0 • and/or review in-countryand regional
oF1Jl lslands w~re sUbJected from tlme to programmes as appropriatej

tlme to destructlve natural events such as
hurricanes, earthquakes,and tsunamis and to 7. based on the specific CAD & M problems in
the persistent demands of increasingpopu- member countri~s, further regi~nal work-
lation and tourism. Alternative energy shops be organlsed to apply the concepts
sources were being sought, and the urgent of CAD & M to topics such as, but not
need for a unified approach to development limited to:
of coastal areas was recognised. ports and harbours, water resources,

Samoa considered the developmentand mineral resources, coral and mangrove
management of its coastal areas to be very ecology, fisheries,animal husbandry,
important. Improper siting without adequate agriculture,mariculture and aqua-
studies beforehand had resulted in serious culture, recreation and tourism,
wave reflectance problems in established marine transport, ocean energy activ-
harbours and uncontrolledmining of sand ities, standardisationof data, map-
beach deposits had facilitated erosion. ping, environmentalcontrol, and
Development of coastal areas might be hin- coastal area protectionj
dered by complex local ownership and appro- 0 • 0 •priate legislationwas under consideration. 8. ~ d17ect~ry of ~pe~lallst~,agencles, andlnstltutlons,Ilstlng thelr areas of com-

Solomon Islands land ownership was com- petence in CAD & M, be compiled by OETB
plicated and contributed to hindering devel- and the informationdissemina~edto the
opment of resources. There was no specific countriesj
agency controlling offshore areas and i~ was
expected that offshore petroleum legislation The Workshop further recommended that:
would be enacted in 1980. 9. present national legislationof the mem-

The workshop strongly recommended that: ber countries pertinent to CAD & M be
reviewed to insure that it incorporates

1. Coastal Area ~evelopment and Manag~ent principles of good resources management.
(CAD & M) be lnclu~ed as an agenda ltem Where legislationis found to be
on ~ll fut~re meetlngs of relevant. 0 deficient immediate steps be taken to

.reglonal,lnter-governmentalorganlsatlons formulate adequate rules and regulations
including ASEAN, CCOP, CCOP/SOPAC, ESCAP, . . . 0 'SEAFDEC SPC SPEC UNEP OETB IOC/ approprlatelnstltutlonalarrangements
WESTPAC' d' th 'u N b dO ~ and a review pr~c~s~ of coastal area,an 0 er . . 0 aes; developmentacttvrt.tes;

2. the agenda item on current and projected .activities of CAD & M include consider- 10. an lnter-government~lpersonnel ~xchange
ation of the following' programme be establlshedor contlnued, among member countries to improve CAD & M

major projects, data requirementsand methods and the transfer of appropriate
collection, research, legislation, technology.
policy and regulations,training, work-
shops, and public educationj

3. one of the existing regional bodies be
responsible for the collection,documen- NOTE: Also presented were documents:
tation and disseminationof information
pertinent to CAD & Mj NR/CCOP/SOPAC(9)/CR.59 - Third United Nations

4. to facilitate communicationsone individ- C~nference.onthe Law of the Sea. Resumed
ual be designated in each national Nlnth Sessl~n, Geneva, 28 July - 29 Aug~st
government and regional organisationto 1980 - submlttedby the ESCAP Secretarlat
be responsible for al1 matters dealing (see Part I, report of TAG, para. 74)j
with CAD & Mj MR/CCOP/SOPAC(9)/CR.63 - Report of the Sec-

5. in order to optimise the development of ond InternationalWorkshop on Geology,their coastal areas, close communication~, Mineral Resources and Geophysics of the
co-operation,and co-ordinationbe estab- South Pacific - reproduced in full in
lished among all organisationswithin this volume (see Part 4).
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C Training Reports The survey was aimed at locatina sites
. with precious coral types and to determine

their quantity toaether with their related
quality.

The first place of interest as we moved
5 TRAINING PROGRAMME IN THE SOLOMON southward to Tonaatapu was the eastern side

• ISLANDS of the platform; the shallow water of the
western side was beina reserved for the

Frank I. Coulson second half of t~e survey. The areas of
Ministry of Natural Resources' Honiara research were ma1nly the channel mouths and

Solomon Islands' , adjacent areas that satisfied the conditions
for jewel coral types.

(from Document NR/CCOP/SOPAC(9)/CR.22) We encountered many favourable siJ;eson
both leas of the survey, and collected many

In common with many countries of the South- samples which were to be sent to Dr Grigg
west Pacific, the provision of trained man- of the University of Hawaii for identifi-
power is one of the most crucial needs in cation. Some of the samples collected,
the Solomon Islands. especially during the second half of the

At this stage of educational development, survey, looked promisi~ but until.comments
the Solomon Islands ~inds great difficulty on ~he samp~es are rece1ved ~rom e1ther the
in identifyinacandidates suitably qualified ProJec~ ?ff1ce or fro~ Dr Gr1gg, we cannot
to take advantage of advanced and special- ~e pos1t1ve that prec10us corals do occur
ised courses of education, and there is an 1n Tonga.
understandable reluctance on the part of
Government to commit the few graduates now
in service to long periods of post-graduateeducation when they are so urgently needed 7. REPORT ON DEEP-SEA MINERAL PROS-
for the immediate development programmes. PECTING AND OCEANOGRAPHIC
However, two students will commence geology INVESTIGATIONS, IN-SERVICE
degree courses next year at the University TRAINING, FEBRUARY - MARCh 1980
of Papua New Guinea. ON R. V. HAKUREIJlARU

At the non-graduate level, there is an F.G.H. Malele
equal, if not greater, need for training. Apia Observatory, Apia, Samoa
At this level the Solomon Islands has bene-
fited and will continue to benefit from the (from Document NR/CCOP/SOPAC(9)/CR.61)
following activities : Basic Earth Science
Courses held at the University of the South This report of cruise GH.80-1 (2nd leg)
Pacific; instruction in bathymetric map includes reference mainly to on-board obser-
compilation and construction at the CCOP/ vations, survey methods, investigations, and
SOPAC Technical Secretariat; shipboard daily work on the r.v. Hakurei Maru.
training on CCOP/SOPAC and U.S.A. agencies' .cruises in Solomon Islands waters The Mar1ne Geology Department of the

• Geological Survey of Japan has been engaged
in marine geological and geophysical investi-

6. REPORT ON THE TRAINING ACTIVITY gations.in the ~entral Pacific region u~der
ON BOARD R. V. MACIt:EAS the project ~s~c Study on the EKplorat~on

of Deep-sea M~neral Resources from 1974 to
T K' t k . I ah 1978. The wider area study was the northern• 1 e e1 0 part of the Central Pacific Basin, where

Depart:ent of Lan~sk ~u~~y a~ Natural manganese nodule distribution relative to
esources, u u a 0 a, onga topography, sedimentology, and other geo-

(from Document NR/CCOP/SOPAC(9)/CR.l) logic factors was examined.
The programme has been re-organised into

During January/February 1980 I was invited a new project Geological StUdy of Deep-sea
to participate as a trainee on board r.v. Mineral Resources which will span the next
Machias on project CCSP-l/TG-3 (Survey of five years. The area under surveillance
nearshore areas for precious coral occur- lies between Wake Island in the north and
rence). Tahiti in the south.

The survey was under the leadership of The second part of the first reconnais-
Dr John Halunen of the Project Office in sance cruise, in which I participated,
Suva. I joined the survey party in Vava'u GH.80-1 from Papeete to Funabashi, took
for the first leg of the survey and from place during January to March 1980. It
Tongatapu to Pagopago for the second leg. consisted of two parallel survey lines,
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(about 4500 km each) from the east of Wake were slightly successful on the east side
to the west of Tahiti. of Upolu. Elsewhere there was little or no

, , " precious coral.Durlng the crulse I asslsted wlth many
operations and learned how to collect and
process a wide variety of data. Underway
geophysical observations included 12 kHz
and 3.5 kHz echo sounding, seismic reflect- 9. REPORT ON TRAINING ACTIVITY -
ion profiling using two 150 cu. inch Bolt CRUISES KI-80 (1) ARD KI-80 (2)
airguns, proton magnetometer surveys, and
shipboard gravimetry measurements. Station- B. Raobati
ary operations included the use of free-fall Fisheries Department, Tarawa, Kiribati
photo-grabs and box and piston cores. Heat
flow measurements were also made. On-board (from Document NR/CCOP/SOPAC(9)/CR.14)
processing of samples included photography, .
visual description, smear slide examination, Mr Tebeko and the author joined the CCOP/
and X-ray photography. Geotechnical prop- SOPAC charter vessel r.v. Machias in Pago
erties including vane-shear, water content, Pago to take part in cruises KI-80(1) in
and cohesiveness measurements were also the Phoenix Group and KI-80(2) in the
made. Manganese nodules collected were Southern Line Islands.
measured, weighed, and photographed on A t' 't' f t' '1 ded k'board the ship. All samples were sub- , c lVl les o~ raln~es lnc u ~or lng
sampled for further study ashore including w~th the.sateilltenavlgator, handllng samp-
chemical analysis and dating. ;~~gc~~~~P~:~t~n:'~~ki~:m:~~~u~r::~c~~:e~~

During the cruise I also received basic the depth recorder. We learned to operate
training in use of the ship's satellite the equipment and log satellite fix inform-
navigation system. ation and seafloor depth at regular inter-

vals. When on station, the trainee on watch
helped with the fitting, lowering and retrie-
ving of the camera and grabs.

8. REPORT ON MARINE TRAINING AND , , ,SURVEY ACTIVITIES ON BOARD R.V. A~hvlhes were the same for the two
MACHIAS, NOVEMBER 1979 - JANUARY cruases,
1980

F.G.H. Malele & S.C.B. Saifaleupolu
Apia Observatory, Apia, Western Samoa 10. REPORT ON TRAINING IN MARINE

GEOLOGY ON BOARD R.V. HAKUREI HARU
(from Document NR/CCOP/SOPAC(9)/CR.2)

. A.T. UtangaThe r.v. Mach~as,under charter to the U.N., Department of Survey and Physical Planning
visited Western Samoa for marine geological Rarotonga Cook Islands
and geophysical investigations. The survey ,
was scheduled into three cruises, each with (from Document NR/CCOP/SOPAC(9)/CR.3)
a new cruise leader and concentratingwith-
in the Samoan waters. I was fortunate to be able to take part in

As originally planned, the first leg was the Geologica~ Survey of Japan first leg
to carry out seismic sub-bottom profiling, cruise of thelr GH80-l survey of the central
completely enclosing the Western Samoan and south Pacific from 12 January to 6 Feb-
area. We were forced to abandon the plan ruary 1980.
becau~e of an electrical fault with the The research programme of GH80-l was car-
g~aphlc recorde:. The rest.of the scheduled ried out under the Japanese special research
tlme was spent ln bathymetrlc sur~ey of programme of Geological Study of Deep Sea
Salelolo?a and Asau ha~bours. ThlS was done Mineral Resources and Study of the Exploit-
by the llne-tape soundlng method. ation Technique of Submarine Mineral

The second leg was devoted to bottom Resources, sponsored by the Agency of Indus-
sampling using free-fall grabs and free- trial Science and Technology, Ministry of
fall cameras. The recovery rate was slightly InternationalTrade and Industry.
.disa~p~inting, probably due to rough sea The area surveyed on the first leg follow-
condltlons. ed a straight line from l7°00'N, l77°30'E

The last leg was to complete some of the to l5°00'S, l58°30'W, the latter point being
work we could not fully or partly finish on 435 km NE of Aitutaki in the Cook Islands.
the previous cruises. Most of the time was The second leg followed a parallel line from
spent in precious coral investigations. We l5°00'S, l56°00'W to l7°00'N, 180°00'.
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The survey was under the control of Dr A. NOTE : Also presented were documents:
Miz~no, Chief, Marine Resources S~tion of NR/CCOP/SOPAC(9)/CR.4 _ Report on Basic Earth
Manne Geolo&>,~epart~ent! Geolog1cal Survey Science Course, November 1979 _ February
of Jap~, as ch1ef SC1ent1st on board r.v. 1980 _ by W. Harrison, Vanuatu trainee
Hakure~ Maru. (see Part 1, report of TAG, para. 53);

Th~ r.v. Hakurei Maru sailed from Funa- NR/CCOP/SOPAC(9)/CR.24 _ Training activities
bash1,.T~kyo, on Saturday, 12 January.1980. at N.Z. Oceanographic Institute during
My tra1n1n& programae on board the Sh1P com- 1979/80 _ (see Part 1 report of TAG
menced on 13 January and for the next four para 50 51).' ,
days I was in No.5 laboratory reading the • , ,
gravity meter records and observing the sat- NR/CCOP/SOPAC(9)/CR.58 - Training report:
ellite navigation system. R.V. Machias 1980 - by T.K. Tarau, Kiri-
F 17 20 J I i N 1 1 b bati trainee (see Part 1, report of TAG,rom to anuary· was no. a - ara 47)
oratory reading and observing the 12 kHz PDR p..
and the 3.5 kHz sub-bottom profiler and the
seismic reflection profiling survey records
and the sea gravity meter records.

The deep-sea sampling programme commenced
on 21 January. I was attached to No.3 lab-
oratory and the duties included preparation
of the various samplers and assisting in
their launchings. These samplers include D. Data Management
single spade box corers, double spade box
corers, piston corers, free-fall grabs withsingle shot deep-sea 10 mm cameras (boom- NOTE : Documents presented were:
erang-preusagg model). This free-fall photo NR/CCOP/SOPAC(9)/CR.34 - The New Zealand
grab sampler also incorporated a small sedi- underway data file - (see Part I, report
lIentcylinder to obtain surface sediment. of TAG, para. 41);
My training was concentrated on manganese' .nOdules and their on-board treatment and NR/CCOP/SOPAC(9)/CR.50 - Sov1et sample data
sediments and their treatment. submitted to the CCOP/SOPAC Data Reposit-orty - (see Part I, report of TAG, para.

I was transferred to No.3 laboratory from 41).
24 to 27 January to work on manganese nod-
ules. This included assisting with the
handling of sampling gear (box corers, pis-
ton corers, and free-fall grabs with camera).

Nodules obtained were described and
obse~ed for occurrence and morphOlogy E. Technology Related to Offshore
(ag&1ns~a sta~ard sample chart de~eloped Exploration Mining and Productionon earl1er cru1ses, e.g., GH76-l).Slze class- .,
ification, measurement of weight andabund-
ance (kg per m2). Chemical analyses were to
be carried out in their shore laboratory il, THE OUTLOOK FOR DEEP-SEA MINING
after the cruise. INDUSTRY

I was transferred to No.1 la~oratory f:om S b 'tted b the ESCAP Secretariat28 to 31 January and worked mamly on seas- u m1 y
mic records and with the twin air-guns and (fr m Document NR/CCOP/SOPAC(9)/CR.60)compressor. From 1 to 4 February I was 0
transferred to No.5 laboratory and worked c' 1 "t' t' 't'e of the deep. . ••xtensave exp ora 10n ac 1V1 1 S -malnly on the computat10n of corrected .. . d t t' h ve res lted.. . .. sea m1n1ng an us ry consor 1a a upos1t10nlng by NNSS uS1ng the sh1pboard pro- . h'd t'f' t'o of otential nodulerammed computer m tel en 1 aca 1 n pg. deposits which could be exploited as first

Obviously the intensive training offered generation mine sites in the North Pacific
by the Geological Survey of Japan on board Ocean. Metallurgical problems of recovering
r.v. Hakurei Maru was very useful and bene- metals from nodules have been essentially
fielal and on a senior level. Therefore the solved. Concern is now focussed on economic
trainee needs to'be sufficiently trained in and operational feasibility rather than on
geolo&>, (marine) to be able to reap the full the technical capability. A series of tests
benefits of the training offered. The lan- of small-scale plants have narrowed the num-
guage problem was real but I was able to get ber of possible processing routes, most of
help from English speakers on the staff and which are based on the hydrometallurgical
the crew. technique.
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Some of the consortia have already tested G. Results of Work Completed in
their mining systems (the collector, lifting the CX:()PIS()P~C Ilegion
system, and the mining vessel) at sea and
have succeeded in raising nodules from a
depth of around 5000 metres. The capability
of each component of the mining system has COOK ISLANDS
been more or less proven, although the
capacity of the collector has to be scaled 12. CRUISE REPORT : COOK ISLANDS OFF-
up five times or more in commercial oper- SHORE SURVEY, CK-80 (1), 21 MARCH
ation. The reliability and maintainability TO 7 APRIL 1980
of the co-ordinated mining system appear to
be the important unknowns to be resolved in G.A. Gauss
the future. More detailed exploration work, Project Office, Suva, Fiji
including mapping, will be required on the a d
potential mine sites. All these activities n
will demand substantially larger capital D.L.E. Moreton
expenditure than the preliminary research Monash University, Melbourne, Australia
and development work has up to now required.
However, a substantial slow-down of the (from Document NR/CCOP/SOPAC(9)/CR.21)
research and development work was recently
announced by the major consortia. The first of two cruise legs planned in Cook

Islands waters during the 1979/80 cruise
None of the consortia have discontinued programme of the U.N. chartered vessel r.v.

their joint activities completely. Since Machias was undertaken as part of the CCOP/
their decisions to slow down current work, SOPAC Work Programme CCSP-l/CK.l (Sea bed

.no participant has withdrawn from any of the investigation for manganese nodules and
major consortia. It is therefore, clear crusts in oceanic areas adjoining the Cook
that re-activation or disintegration of Islands), CCSP-l/CK.2 (Distribution and
joint activities by the deep-sea mining con- economic potential of submarine phosphate
sortia will largely depend on the future deposits in Cook Islands waters), and
development of inte~ational and/or national .CCSP-l/CK.3 (Investigation for precious
legal regimes and on the future outlook in coral in the nearshore waters surrounding
the world metal markets. the Cook Islands).

Altogether, 21 sampling stations were
occupied during this cruise leg, of which 17
were for manganese nodules (Stns 1-5, 7, 9-
19), three were for precious coral (Stns 8,
20, 21) and one was for phosphate (Stn 6).
Stns 1, 2, and 3 are outside Cook Islands

F. Summary of Activities in Areas wate:s and wer~ undertaken to balance some
Outside CX:()P/S()P~C Ile 'on :tat10ns mad~ m the.Cook ~slands zone.dur-

gl mg the prevrous cruase which was to Lfne
Islands (Kiribati) waters (see Project
Report No.36).NOTE : Documents presented were:

NR/CCOP/SOPAC(9)/CR.30 - Marine investi- Manganese nodules
gations of the Geological Survey of Japan, .1980 (see Part 1, report of TAG, para. Sed1~ent :ec~vered at the manganese nodule35)' stat10ns 1nd1cates that the deep-sea floor

, in the Penrhyn Basin is composed of dark
NR/CCOP/SOPAC(9)/CR.49 - Main principles of red-brown mud at its surface. Coarse de-

geological mapping of shelf zones in the trital material is uncommon although some
USSR. small pumice fragments were recovered.

These were usually stained with brown oxides.
Manganese nodules or nodule fragments

were recovered at Stns 2-5, 7, 9-12, and 14-
18. Nodule concentrations varied from insig-
nificant to dense, with the largest concen-
tration 'of23.7 kg/m2 at Stn 3 to the south-
east of Penrhyn Island, just outside the
Cook Islands economic zone. The second and
third highest nodule concentrations also
occurred to the southeast of Penrhyn Island,
at Stns 4 and 5 respectively, and within the
Cook Islands economic zone.
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Precious coral should concentrate on a search for channels
.. . and ridges at depths of 150-300 m (somewhatDredg~ng for prec~ous coral was carr~ed out h 11 th' th N th P 'f') How-at the islands of Penrhyn (Stn 8), Manihiki s a ower an ~n e or ac~ ~c •

(Stn 20), and Nassau (Stn 21). A prelimin- ever,.large areas at suc~ depths, where
ary identificationof the material recovered de~os~t~ could be extens~ve enough to be
indicates that some of the coral recovered co••erc~al, appear to be rare b~cause of
at Manihiki is of precious Corallium type. reef growth on a generall~ ~ubs~ding sub-. strate. Surveys around r~s~ng "makatea"Corals recovered at the ~ther stat~ons all . 1 d . ht off r the best ros ects forappear to be of non-prec~ous type. ~s an s m~g e p psuccess.
Phosphate No seamounts within 200 m of sea level
At the only station sampled for phosphate - were discovered so no dredging for submarine
the seamount lying to the southeast of Pen- phosphate was attempted.
rhyn (Stn 6) - two small pieces of dead
coral were recovered. A small phosphate deposit on Manihiki

was resampled and a search was made for
similar depositional environments on Mani-
hiki, Rakahanga, and Penrhyn. One soil

13. CRUISE REPORT : NORTHERN COOK sample from 1'ePuka Island at the south-
ISLANDS OFFSHORE SURVEY, west corner of Manihiki Atoll contained
CK-80 (2), 16-28 APRIL 1980 9.38% PzOs and three sediment samples from

an adjacent partly enclosed brackish pond
K.B. Lewis . contained 1.41-4.63% PzOs' All other

N.Z. Oceanographic Institute, Wellington, samples contained less than 0.51\ PzOs.
New Zealand

One station was occupied in the western
(from Document NR!CCOP!SOPAC(9J!CR.40) Penrhyn Basin to complete a survey for man-

ganese nodules begun on earlier cruises. It
This cruise was undertaken as part of the yidded abundant nodules (32 kg/u:z). In
CCOP/SOPACWork Programme CCSP-l/CK.l (Sea all three samples analysed the combined
bed investigation for manganese nodules in value of nickel, cobalt, and copper did not
oceanic areas adjoining Cook Islands), exceed 1%. These values are the same as
CCSP-l/CK.2 (Distributionand economic po- others previously found in nodules from the
tential of submarine phosphate deposits in same basin and are substantiallylower than
Cook Islands waters), CCSP-l/CK~3 (Investi- values from North Pacific nodules.
gation for precious coral in the nearshore
waters surrounding the Cook Islands), and Sufficient bathymetric information was
CCSP-l/CK.4 (Study of sediments and sedi- collected around Manihiki, Rakahanga, and
mentary processes of beach, lagoon, and Penrhyn that, with the body of pre-existing
adjacent offshore areas of Rarotonga and data, environmentsfor precious coral and
other islands to assist with coastal phosphate accumulationscan be defined.
management programmes).

Seventeen tangle net stations and one The p~sition of the cen~re o~ Tema ~eef I

camera station were occupied off Pukapuka; wa~ e~t~mated to.be at 11 07.1 ~,.165 36.~ W.
Tema Reef, Rakahanga, Manihiki, and Penrhyn Th~s ~s between ~~s.chartedpos~t~on and ~ts
islands in the search for precious coral. last reported po~~t~on and abou~ 4 ~ from
No suitable 200-600 m deep plateaus or eac~. The reef ~s about 20? m ~n d~ameter.
channels were found so all were on rela- It ~s closest to sea level ~n the southwest
tively steep slopes within about 1 km of and deepens to the north and west. The~e
coral reefs. appears to be a more deeply submerged r~dge

out to the north.Fragments of precious coral of the genus
Corallium were dredged from two stations,
one off Pukapuka and one off Penrhyn in the NOTE : Also presented was document:
northern Cook Islands. Non-commercial
species of gold coral were found at four NR!CCOP!SOPAC(9J!CR.ll - Cruise CK-80(2),
stations, two off Pukapuka, one off Raka- Addendum to Cruise Report No.42 - these
hanga, and one off Penrhyn. Most of the results are incorporated into paper 13,
stations yielded specimens of the family this report (CR.40).
Dendrophyllidae. This group commonly
occurs associated with, but deeper than,
precious coral in the·North Pacific. It
prefers the same hard substrates and mod-
erately strong currents. Future surveys
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FIJI ly thick sedimentary sequences in the basin
west of the ridge, the northernmost part of14. CRUISE REPORT : FIJI OFFSHORE the South Fiji Basin, thin on to the ridge.

SURVEY, FJ-78 (1), 28 OC'llOBER - The ridge consists of a highly irregular
1 NOVEMBER 1978 basement with pockets of sediment lying be-

tween basement outcrops. Basement, especial-
J.V. Eade ly where it outcrops, appears to be volcanic.

N.Z. Oceanographic Institute, Wellington, Older sediments, which can be recognised as
New Zealand sub-bottom reflectors in deep water, outcrop

on the higher parts of the ridge.
(from Document NR/CCOP/SOPAC(9)/CR.20) Th d d' ha d d 1 free re g~ngs ve pro uce samp es rom

higher parts of the ridge near Vatoa. Two
This cruise was undertaken as part of the of these, both collected by r.v. Tangaroa,
CCOP/SOPAC Work Programme CCSP/FJ-5 (Sea bed samples 1306 and 1308 have been analysed.
sampling for phosphorites in the Lau Group). Rocks dredged consist of foraminiferal
It was the first cruise of the 1978/1979 limestone and various volcanoclastic rocks
CCOP/SOPAC field programme and continued with various amounts of calcium carbonate.
investigations into recent mineral discover- Most rocks are encased in an Fe/Mn crust
ies on the Lau Ridge near the islands Ongea and some Fe/Mn nodules are also present.
Ndriki and Vatoa in Fiji.

E h di 11 ted th of One limestone sample has been analysedc 0 soun ~ngs were co ec nor "
(2'd 0) d th of Vatoa for phosphate and conta~ns 10% P10S' Th~sVatoa r~ ge cross~ngs an sou " . . 0 h

(1 °d .) Th t k d sample ~s a foramlnlferal llmestone WhlCrl ge cross~ng. ese rac s were e- 0 • •. d 1 . t' d t 011 ted appears to have been phosphat.Lsed m sa tu,s~gne to supp ement ex~ ln~ ~.aacd ~SS Further sampling and analysis are required
by r.v.~angaro~~ r'~'th na eo.~ e~la to evaluate the distribution and quality of
Ruve. feYthconlrmfel ? vteh

ry.~rrea r this phosphatised limestone and its relation-nature 0 e sea oor ~n ~s ar . h' Of ith th h h t' '1s lp, 1 any, w e p osp a lC SOl S onOne station was successfUlly completed on nearby islands.
the ridge crest north of Vatoa Island. Sev-
eral small boulders of soft foraminiferal The Fe/Mn crusts and.nodules have also.
limestone, light brown in colour, were been analysed. Forma~~on of these deposlts
dredged from about 500 m. This rock is prob- appears to ~ave been ln two stages. So~e
ably recent in origin, being formed partly ~e/Mn materlal and rock samples are enrlched
by iron oxide from sea water and partly by rn manganes~ « 20%) an~ mo.lybdenum« 0.03%)
remobilisation of carbonate within the sedi- and are notlceab.lylow m Iron (> 5%), cop-

t per (> 0.01%), nickel (> 0.05%), cobalt
men. (0.05%). Other samples (crust samples only)

A bathymetric map of the Lau Ridge near are high in iron « 20%), manganese « 15%),
Ongea Ndriki and Vatoa has been constructed copper (0.04), nickel (0.4), cobalt (0.5)
from all existing echo sounding data avail- and lead (0.25%). Molybdenum is also high
able. The ridge is an irregular feature (0.05%).
about 65 kID (35 n.m.) wide. The eastern side
is clearly defined by a very steep slope,
increasing from 400 to 600 m on.the ridge 15. CRUISE REPORT : LAMI HARBOUR
to depths over 2400 m in the Lau Basin over SURVEY, 12-17 DECEMBER 1979
horizontal distances of less than 19 km
(10 n.m.). The western side of the ridge A. John Halunen, Jr
is characterised by gentler slopes, increas- Project Office, Suva, Fiji
ing from about 600 m to 1200-2000 mover d
horizontal distances of about 28 kID (IS n.m.). an
The crest of the ridge consists of several Shwe Kyaw
peaks and narrow, steep-sided ridges. Mineral Resources Department, Suva, Fiji
Shallowest areas, less than 400 m, lie along
the western edge of the Lau Ridge, north and (from Document NR/CCOP/SOPAC(9)/CR.8)
south of Vatoa Island, where the ridge is
continuous at depths less than 800 m. Fur- The Mineral Resources Department, Fiji, Off-
ther shallow areas, less than 400 m, lie to shore Section assisted by the Project Office,
the west of Vatoa where there are several conducted a shallow seismic reflection survey
isolated peaks rather than a distinct ridge of an area in Suva Harbour to help determine
feature. the sub-bottom foundation properties neces-

sary for the relocation of a bUlk petroleumSeismic reflection profiles were collected offloading facility. An E.G. & G. Uniboom
by r.v. Kana Keoki in 'two crossings of the seismic reflection profiling system was used
Lau Ridge in the area under study. Moderate- for the survey.
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The main objective of the survey was to of the bay.. All.coars~ sedi~ents fr~m the
determine the strike and dip of the upper Rewa Delta d1str1buta~1esW~1C~ run 1nto
surface of the Lami Limestone (soapstone) Laucala Bay are conta~ned w1th1n the.bay.
which lies submerged beneath the survey ~aucala Bay also rece1ves co~se.sed1ments

ea This information is necessary first m the form of coral sand wh1ch 15 brought
~~ l~cate drill sites and later pilings to in to the reef margin of the lagoon from
be used to support a pipeline for off-load- the southeas~, south or southwe~t by w~ves
. t oleum and by the t1dal ebb current wh1ch dra1ns
1ng pe r . off the reef towards the north. The coral

The survey was made spanning the low tide sand accumulates on the inner margin of
period on the day of the survey (17 December the barrier reef enclosing the bay but the
1979). On each profile the ve~sel proceeded sand is stable and accumulates slowly so
into the shallowest wate~ poss1ble before that sea grass grows on top of the deposit.
terminating the survey hne. . ..The coral sand accumulat1ng on the 1nnerThe series of lines ~een dir~ctly below margin of the barrier reef is dredged in one
bottom represent relat1vely th1n layers of concession area by Fiji Industries Ltd at
sediment roughly parallel to the bottom. rates of 800 000 to 100 000 tonnes per year
The thickness of these layers assumes a and is used for cement manufacture. The
sediment velocity of 1500 m(s. Below these cement produced meets all Fiji's needs and
stratified sediment layers 1~ a rough.appa~- is also exported to other countries. At
ently bumpy surface. Each h1gh lump 1n th1s present rates of dredging Fiji Industries
dispersed layer is thought to be a small. Ltd estimates that the concession area has
patch reef which, when numero~s, cause S1g- sufficient reserves to last another 15 years.
nificant dispersion of acoust1C energy. After this there may be a problem locating
Often on the profiles these features absorb new dredge concession areas in the Suva
or disperse nearly all ~f the energy, hence, region which do not interfere with fishing,
occasionally, layers wh1ch are below thes~ important tourist amenities, and ships'
features are no~ seen. In.a~eas whe~e th1s navigation into Suva and which are close
layer is non-ex1stent or m1n1~1 sed1mentary enough to Fiji Industries Ltd processing
layers can be seen well down 1nto the column. plant to be an economic proposition.

The particular layer of interes: h~re, The reefs and lagoons adjacent to Suva are
inferred to be the top of the Lam1 L1mestone, being studied in relation to pollution and
is always dipping to the south or southeast the environmentalimpact of coral sand
toward the deeper part of Suva Harbour. On dredging _ past,present, and future. The
several profiles the layer does not.appear, study is being conducted at the University
probably being masked by.the overly1ng opaque of the South Pacific by Mr N. Penn. As part
(dispersing)layer. Dur1ng test runs thr~ugh of the study a drilling programme was car-
the area at high tide, the top of the Lam1 ried out to help determine rate of growth
Limestone is much better defined on the and origin of the inner barrier reef plat-
records. form.

Comparisons of depth to reflectors with
borehole data strongly suggest that the Results
seismic velocity of the sediment overlying 1. The'corer would not ,recovera loosely
the Lami Limestone is very near that of cemented stick work of coral, coral sand,
water. or loose coral fragments. Massive corals

or strongly cemented corals were recovered
by the corer..

1£ DIAMOND DRILLING RESULTS FROM A 2. Two sites were drilled on a 1.20 km wide
, BARRIER REEF ADJACENT TO SUVA section of the barrier reef enclosing Lau-

cala Bay and adjacent to the concession area
R. Holmes presently being exploited b~ Fiji Industries

Mineral Resources Department Suva Fiji Ltd for coral sand.' Both s1tes were on the
" consolidatedreef platform which was largely

(from Document NR!CCOP!SOPAC(9J!CR.73) drained of water at low tide.
It was found that:

Laucala Bay is a lagoon adjacent to Suva 1 the soft ground under the hard pavement
which i~ 6 km long from west to east bet~een adjacent to the lagoon may yield resources
Suva P01nt and the Rewa Delta and 9 ~ w1de of coral sand to last several years beyond
from north to south between the barr1er reef the presently estimated life of the con-inner margin and the.furthest,land ~hore to cession'
the north. The barr1er reef enclos1ng Lau- ,
cala Bayvaries in width from 0.8 to 2 km 2. the barrier reef on its inner and
and runs from east to west across the mouth central portions is very porous and perme-
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able. This suggests that: Drilling
(a) there has been relatively rapid build On 16 May, the drillship Diamond Ice arrived

up of reef structure in the late in Fiji to drill one hole (with an option for
Quaternary on parts of the south coast a second) for Chevron while en route from
of Viti Levu; and Chile to Singapore. Bligh Water No.1 was

, , " spudded-in on 23 April, about 10 km north of(b) that any feaslblilty studles for wave Mba town . t b t 47 d I. . . .. ln wa er a ou m eep. twas~nergy 0: englneerlng pro~ects ln Slm- plugged and abandoned as a dry hole on 24
lIar en~lronments.sh~uldlnclude a June after encounteri drill' d'ff' 1-reconnalssance drlillng programme for . ng lng 1 lCU
data on the strength and the perme- ties at a depth of 2743 m .. The rig then
ability of the reef. moved to the Great Sea Reef licence ar~a

where Great Sea Reef No.1 was spudded-ln on
30 June at a water depth of 54 m, about
50 km west of Yandua Island. On 6 August

17 STATUS OF PETROLEUM EXPLORATION this hole was also plugged and abandoned as
• IN FIJI (1980) a,dry hole. The Diamond Ice then left forSlngapore,

R.N. Richmond
Mineral Resources Department, SUva, Fiji Results

Although the detailed results of the drill-
(from Document NR/CCOP/SOPAC(9)/CR.26) ing are still confidential, certain general

The four areas under licence at the begin- information is now common knOWledge. Among
ning of 1980 were. . this is that the sedimentary column drilled

is much thicker than the acoustic basement
1. Lo~i. Viti - Bau Wate:s area : Dakota and delineated from seismics. Temperatures ap-

Paclflc Energy; optlon to Mapco; peared to be favourable and the hole in
2. Bligh Waters: Mapco and Pacific Energy; Bligh Wa~er ended in,a Lower Tertiary se-

Chevron option' .quencewlthout reachlng basement. Several
, lost-circulationzones were encountered

3. Yas~was Area: Pacific Energy; Chevron during the drilling operations. No hydro-
optlon; carbon traces were found.

4. Great Sea Reef area : Pacific Energy; .
Chevron option. PrognoSls

All these licences had been granted in 1978 The data gathered in the Bligh Water and
with a requirement that a well be drilled in Gr~at Sea Reef drill hOl~S are currently
each area within three years. Although a be~ng analysed to.determlne futur~ explor-
number of applications for licences were atlon.programmes ln the ~rea. Whlle.these
received d~ring the year, no new licences ~wo ~~~dcat holes, the flrst ever.drliled

.were granted pending the results of drilling ~n F1Jl,,were dry, they haV~ conflrmed an
operations later in the year. l~terestlng sequence and thlckness ofsedimentary rocks. They should also help
Exploration continue to keep Fiji and other southwest

. . Pacific islands a worthwhile target area
As all the llcensees had carrled out exten- for petroleum exploration.
sive marine seismic, gravity, and magnetics
surveys during the previous two years, no
new exploration was conducted in 1980 while
the previously collected data were being KIRIBATI
processed and interpreted to select drilling 18. CRUISE REPORT : KIRIBATI OFF-
targets. SHORE SURVEY, KI-BO(l), 9-25
Site Surveys FEBRUARY 1980
Chevron Fiji Inc., which had contracted the G.A. Gauss
drillship Diamond Ice to drill in Fiji, car- Project Office, Suva, Fiji
ried out site surveys on possible drill
locations as required by the Directions (from Document NR/CCOP/SOPAC(9)/CR.42)
issued under the Petroleum (Explorationand
Exploitation) Act, 1978. These site surveys This cruise was undertaken as part of the
were carried out at four locations in the CCOP/SOPAC Work ProgrlUlllleCCSP-l/K!.l (As•.
Bligh Water area and three locations in the sessment of possibilities for occurrence of
Great Sea Reef area. The site surveys show- offshore phosphate deposits in the Kiribati
ed that there should be no danger of shallow Islands region); CCSP-l/KI.2 (Investigat-
gas blowouts. ion of the occurrence of JlIllnganesenodulesl
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crusts in the Kiribati Islands region), and 20 CRUISE REPORT : KIRIBATI LINE
CCSP-l/KI.3 (Investigation for precious ' ISLANDS NODULE SURVEY, KI-80 (3)
coral in the nearshore waters surrounding 1-20 MAY 1980
the Kiribati Islands).

D' h' , h th t K.B. Lewisur1ng t 1S cru1se ~ e sou -eas ern N.Z. Oceanographic Institute, Wellington,quadrant of the Phoen1x Islands Group off- New Zealand
shore area was sampled. Manganese nodules
exist in ~he deep-~ater e~s~ern basin o~ (from Document NR/CCOP/SOPAC(9)/CR.15)the Phoenlx Group ln suff1c1ent quantitles
to h~ve potential as,llJ.leconomic deposit, This cruise was undertaken as part of the
provlded that,a suff1clent metal content CCOP/SOPAC Work Programme CCSP-l/KI.2 (In-
grade also eX1sts. Analyses of ~he ~am~les vestigation of the occurrence of manganese
collected during the present cru1se ~nd~- nodules and crusts in the Kiribati region).
cate, ~owe!er, that grades of,the pr1nc1pal The nine stations occupied were between"70S
economlC mlnerals - copper, n1ckel, and and 70N and ranged in depth from 4610 tocobalt - are well below those generally 5355 m
quoted as being the cut-off limit for .
economic exploitation. Only four stations yielded nodules. In

. ", three samples south of the Equator, nodulesNo 1nd1cat10ns of prec10us coral were were moderately abundant and in one sam Ie
found,at Phoenix or Sydney Islands where north of the Equator, there were a few ~mall
dredglngs were conducted. fragments. The southernmost sample, which

No areas sufficiently shallow to be of was in the north-west corner of the Tapu
potential interest for investigation for Basin, consisted of fragments of several
phosphate deposits were encountered along large (9 cm) discoidal nodules, whereas the
the lines of the ship's track in the cruise other nodule samples were generally small
area. and irregular.

Small sediment samples were obtained at
eight stations. At two deeper than 5000 m
the sediment was residual brown clay. At

19 CRUISE REPORT • SOUTHERN LINE five stations the sediment consisted of
, ISLANDS SURVEY KI-80 (2) various light brown mixtures of residual

29 FEBRUARY - i7 MARCH 1980 brown clay and foram/nanno ooze, indicat-
ing that the samples were collected just

A. John Halunen, Jr above a carbonate compensation depth at
Project Office, Suva, Fiji about 4800 to 5000 m depth.

Bottom photographs were attempted at seven
(from Document NR/CCOP/SOPAC(9)/CR.46) stations, but successful results were obtain-

ed only at Stn 1.
This cruise of r.v. Machias was under-

taken as part of the CCOP/SOPAC Work Pro- NOTE: Documents also presented were:
~r~e CCSP-l/KI.l (Assessment of possibil- NR/CCOP/SOPAC(9)/CR.9 _ Cruise KI-80(3),
1t1es.for,occurre~c7 of,offshore phos~hate Addendum of Cruise Report No.43 - these
depos1ts 1n the Kir~bat~ offshore reg10n), results are incorporated into paper 20,
CCSP-l/KI.2 (Invest1gat10nof the ~ccur- this report (CR.lS).rence of manganese nodules/crusts 1n the
Kiribati region), and CCSP-l/KI.3 (Investi- NR/CCOP/SOPAC(9)/CR.12 - Cruise KI-80(2),
gation for precious coral in the nearshore Addendum to Cruise Report No.36 - these
waters surrounding Kiribati). results are incorporated into paper 19,

this report (CR.46);
The deep ocean samples collected during

this cruise suggest there are no manganese
nodule deposits in the immediate Vicinity of 21. PETROLEUM DEVELOPMENT IN NEW
the Southern Line Islands, or to the south Z~
between the Southern Line Islands and Tahiti.
A total of ten stations were occupied in ,H.R. Katz
this area. N.Z. Geolog1cal Survey, Lower Hutt,

New Zealand
A brief bathymetric survey was made of the

flanks of vostok Island, but slopes proved (from Document NR/CCOP/SOPAC(9)/CR.45)
to be too steep for anything more to occur
other than the occasional specimen'of pre- EXPLORATION
cious coral. Offshore - No exploration activities were
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carried out during 1979 and most of 1980. PAPUA NEW GUINEA
A seismic vessel arrived in New Zealand in
mid September 1980, and surveys lasting 22. CRUISE REPORT : PAPUA NEW GUINEA
about 8 weeks are planned. DriUing is soon OFFSHORE SURVEY, PN-79 (1) ,
to be resumed, too, with the SEDCO 445 driU- 10-26 MARCH 1979
ship due for about November 1980, to drill a
first well in the North Taranaki Bight. J.V. Eade

N.Z. Oceanographic Institute, Wellington,
Onshore - The Government-ownedcompany Petro- New Zealand
corp has remained the only operator. After
abandoning Toko-l in Taranaki, it drilled (from Document NR/CCOP/SOPAC(9)/CR.18)
McKee-Ion a neighbouring structure later in
1979, then shifted the rig to the west coast This cruise was undertaken as part of the
of the South Island where Kokiri-l was dril- CCOP/SOPAC Work Programme CCSP/PN.8 (To ex-
led early in 1980. This was followed by a plore for and evaluate the potent;al of pos-
return of the rig to Taranaki, where a step- sible metalliferous sediments in basins
out well, McKee-2, was spudded-in on 14 Aug- where there is known high heat flow or near-
ust 1980. It is currently drilling. by volcanic activity) and CCSP/PN.9 (An

evaluation of the potential for submarine
DEVELOPMENT AND PRODUCTION phosphate deposits in northern Papua New
Platform A of the large offshore Maui field Guinea).
was commissioned and started production in Project PE/PN.8: Five samples (1-5) were
June 1979. In spite of this, total product- collected from the Manus Basin and two (26,
ion of the Maui and Kapuni fields combined 27) from the south New Ireland Basin. Sur-
amounted to less, for the year 1979, than face sediment in the Manus Basin is soft to
Kapuni had produced alone in previous years. sloppy brown mud. In cores from Stns 1 and
The total daily average of gas and conden- 2, this mud is underlain by stiff grey mud
sate production further declined during the and silt with some plant debris. The mud is
first seven months of 1980, but a pronounced thought to be primarily derived from air-
increase of Maui's production is noted. In and water-borne volcanic material and depos-
Kapuni, a considerable proportion of the ited slowly. The underlying grey mud and
gas is now being re-injected to maintain 'silt are turbidite layers which apparently
pressure, and to gain the maximum in conden- occur throughout the eastern end of the basin.
sate production. Active or recently active volcanic centres

lie to the south of the area sampled, espec-
CONCESSION ~HANGES ially near Manus Island, Witu Islands, and
During 1979/1980 all previously held off- along ~he ~orthern coast of New Bri~ain.. ' .. Volcamsm lS also thought to be takdng placeshore expforatLon concessaons expdred, but th M W'U R' hi h b' tnew ones were granted in partial replace- on e anus-.l aumez 7se w lC 7sec s
ment to Hunt blternationalPetroleum Com- the Ma~s Basln. Metalll~erous ~nrlc~ent
pany (2 blocks south of the South Island, of sed7ments may ~e assoclated wlth thlS
a total of 79 254 km2), to New Zealand Pet- volcanlsm. All flve samples collected have
roleum Co. Ltd (west of the South Island, been t~sted (by AMDEL, Australia~ for the
6143 km2), and to Shell BP and Todd 'Oil foll~wlng: Cu and Zn (for sulphlde concen-
Services Ltd (offshoreTaranaki, 2 licences tratlon)i ~ and Fe (fo: ore ~ody.halo)i
totalling 11 441 km2). Thus 96 838 km2 of Al (for terrl~enous det:lta~ dllutlon)i
offshore areas are currently under licence. Ca (for organlc CaC03 dllutlon)i and Pb and
Several more applications, however, have Zn.
recently been received for further offshore The one sample collected from south New
licences, and are currently under discussion Ireland Basin has also been tested for metal-
by the relevant government departments. liferous enrichment.

On land, Petrocorp relinquished its Results have been compared with mean
Wanganui licence and is now holding four values calculated by Cronan & Thompson (1978)
blocks to a total of 11 436 km2• from 230 samples representingmost basins in

the South-west Pacific where fine sediments
NOTE : Another document presented was: are accumulating. Most metal values from the
NR/CCOP/SOPAC(9)/CR.33 _ New Zealand's Manus Basin and south New Ireland Basin sam-

activities in the CCOP/SOPAC Work Pro- pIes are less than the regional mean values.
gramme _ the contents of this document Man~anese v~lues at Stns 4 and 5 from Manus
are presented in Part 2, CCOP/SOPAC Basln.ar~ ~lgher than the average but not to
Work Programme. any slgnlflcant extent.
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Project PE/PN.9: Eleven bathythermograph line. All soundings on the chart were
stations were occupied in the area north of reduced to Chart Datum by applyina a correct-
New Hanover and northern New Ireland. Tem- ion for the tidal levels predicted for Apia
perature profiles at all stations were very Harbour as published in the Admiralty Tide
similar and temperatures were the same, or Tables, Volume 3 (Pacific Ocean). No time
nearly so, at the same depth throughout the or height difference data between Apia and
area indicating no active upwelling at this 5&lelologa are available and these are al-
time. Seismic reflections were collected most certainly negligible,
along about 300 km in two lines across the
New Ireland Basin and bounding ridges. Asau Harbour

New Ireland and adjacent islands are part A soundings chart was prepared at a scale of
of a Cenozoic island arc. Volcanism occur- 1 cm equals 0.01 nautical mile (scale of the
red in pre-middle Miocene and Quaternary field plot) showing spot depths in metres
times bUilding up the New Hanover - New Ire- below Chart Datum along the lines measured
land ridge and the Mussau - Tabar - Green Is- and hand-sounded across the channel entrance
land ridge (also called the North-east Ridge). to the Harbour. In all, 13 lines were sound-
Miocene and Pliocene limestone and volcani- ed between the outer reef point and the inner,
clastics lie draped across these volcanic north side, channel marker pile. Soundings
centres and are up to 4000 m thick in the have been reduced to Chart Datum by applying
intervening basin, the New Ireland Basin. a correction for the tidal levels calculatt.d
These limestones and volcaniclastics out- for Asau Harbour from the predictions and
crop on most islands and were dredged from corrections for Apia published in the Admir-
the seafloor off the west end of New HaDover alty Tide Tables.
and from several localities on the Mussau-
Tabar - Green Island ridge. Limestone and
calcareous sediment samples collected have
been tested (by ANDEL, Australia) for phos- 24. CRUISE REPORT : SAMOA OFFSHORE
phate content. SURVEY, WS-79 (18), 24 NOVEMBER,

3-6 DECEMBER 1979All phosphate values are low and do not
represent ~ny significant'p~st 0: present G.A. Gauss
concentrat10n of phosphate 1n th1s area. Project Office, Suva, Fiji

(from Document NR/CCOP/SOPAC(9)/CR.56)
SAM:lA

This cruise was undertaken as part.of the23. CRUISE REPORT : SAMOA OFFSHORE CCOP/SOPAC Work ProgralDe CCSP-l/WS.6 (Crust-
SURVEY, WS-79 (lA), 24-28 NOV- al seismic survey of sediment thickness and
EMBER 1979 basement structure of the Samoan Platform

G A G to determine the hydrocarbon potential).arry . auss
Project Office, Suva, Fiji A total of 470 nautical miles of airgun

reflection profiling was carried out around
(from Document NR/CCOP/SOPAC(9)/CR.19) Upolu and Savaii, with lines extending up to

a maximum distance of about 25 miles from
This work was undertaken as part of the shore. Water depths encountered along the
CCOP/SOPAC Work Programme CCSP/WS.5 (Coastal ai~gun lines ranged from about 100 m in the
zone management surveys for landfill, con- nearshore platform areas to about 4500 m at
struction materials and harbour construction). the base of the slope offshore.

Although over the greater proportion of the
Salelologa Harbour lines run with the airgun around Upolu and
A soundings chart was prepared at a scale of Savaii acoustic basement lies at or near the
0.25 inches equals 0.01 nautical mile (scale sea bed, sediments of sufficient thickness
of the field plot) showing spot depths in and areal extent to be resolved on the
metres below Chart Datum along the 15 lines records do exist in places. The maximum
measured and hand-sounded across the final thickness observed, possibly up to about
approach channel between the outer leading 560 m (at water velocity), occurs about 6
light and the dock. The position of the miles east of 5&lelologa on the shallow
channel marker piles, leading lights, and water platform in the Apolima Strait. Else-
dock face, all of which were fixed by radar where, sediments appear to be thin on the
as described above, are also shown on this shallow water platform areas. Thicknesses
plan. An inset plan, at a larger scale, of may reach about 225 m on the steep slopes
the dock face showing spot water depths surrounding the islands and 300 m further
along the face is also on the chart. This offshore in abyssal depths. The sediment
was made by tape measure and hand-sounding thicknesses indicated by this preliminary
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interpretation of the airgun work are not pebbles from the iast station are complete-
normally considered sufficient for signif- ly coated with a thin oxide layer and can be
icant hydrocarbon generation and entrapment. termed manganese nodules. Analysis of a

sample of these nodules by the Australian
Mineral Development Laboratories (AMDEL)
gave a combined Cu / Ni / Co content of 0.45%.

25. CRUISE REPORT: SAMOA OFFSHORE .SURVEY WS-79 (2) 6-24 DECEMBER At Stn 10, situat.edto the east of Upolu
1979 " where the sea bed forms a saddle between

Upolu and Tutuila (American Samoa), the rock
G.A. Gauss d~edge r~overed a small sample.of basa~t

Project Office Suva Fiji wlth a.thlck ferro-mangane~e oXlde.coatlng., , Analysls of a sample of thlS materlal by
(from Document NR/CCOP/SOPAC (9)/CR.17) AMDEL gave a combined Cu / Ni / Co cOntent of0.32%.

This cruise was undertaken as part of the .
CCOP/SOPAC Work Programme CCSP-l/WS.l (As- Phosphorltes
sessment of possibilities of sea bed phos- At Stns 3, 4, and 23 quite large amounts of
phorites on the slopes of the Samoa Platform carbonate rock were dredged up. Identifi-
and seamounts northwest of Savaii and south able materials included massive and single
of Upolu); CCSP-I/WS.2 (Sea bed investigat- dead corals and cemented calcarenite and
ions for manganese deposits on the Samoa calcirudite material, much of which is
Platform and in Samoan oceanic areas), and clearly of shallow water origin. At Stn.32
CCSP-l/WS.4 (I~vestigation of the deeper the dredge recovered a small amount ~f blO-
flanks of the lsland slope for precious genic, skeletal, non-carbonate materlal,
coral). possibly from siliceous sponges. Analyses

. . of samples of material from Stns 3 and 4 byAlt~gether.39 s~llng.statio~s were AMDEL gave P
2
0

S
contents of 0.85 and 0.05%

occupled durlng thlS crulse pe~lod. Of respectively. CaCO contents were 86.9 and
these, 32 were deep-water statlons (Stns 1-2 94 8% t' 1 35-11, 15-22, 24-31, 33-39); 5 were relative~ • respec lve y.
ly shallow-water stations sampled for phos- Precd 1phorite (Stns 3, 4, 14, 23, 32), and 2 were reClOUS cora s
coral dredge stations (Stns 12 and 13). At Stn 12 the coral tangle net dredge was

snagged on the sea bed and lost. At Stn 13
Manganese deposits a small sample of dead, white, non-precious
At most of the deep-water sampling stations coral waS recovered.
the grab samplers came up empty except for
traces of red-brown mud adhering to the
metal jaws, or for a few small fragments of
volcanic material, probably pumice. This
indicates.that the deep-sea bed in the sur- 26 CRUISE REPORT : SAMOA OFFSHORE
vey a::ealS g~ne::a~lycomposed of red-brown • SURVEY WS-80 (1) 8-13 JANUARYmud WlthOUt slgnlflcant amounts of coarse "
material. However, at Stns 22, 24, and 29 1980
to the north-west of Savaii, several hand- A J h Hal J
fuls of volcanic pebbles were recovered at .' 0 n. unen, r ...
each station. Most of these were stained ProJect Offlce, Suva, F1Jl
with ferro-manganese oxides although theywould not normally be described as manganese (from Document NR/CCOP/SOPAC(9)/CR.43)
nodules. It is possible that the greater ..abundance of volcanic pebbles from these ThlS crulse was undertaken as part of the
stations is due to the prevailing south- CCOP/SO~AC ~ork Programme for CCSP-l/WS.4
easterly winds and currents carrying pumice ~Investlgatlon of the.deeper flanks of the
material from the recently active island of lsland slope for preclous coral).
Savaii. Living and dead Corallium specimens were

At Stns 3 4 and 23 who h k recovered from 300-350 m water depth off the" , lC were roc d f S .. (F 1 I )dredge stations on seamou t f north-west en 0 avall a ea upo •n s, erro-mangan-
ese oxide stained or coated carbonate rock No interesting coralline material was
fragments, some very large, were recovered, found along the south coast of Savait and
and at Stn 23 oxide-coated material of prob- this area may be eliminated as a prospective
able volcanic origin also occurred. Some area.
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SOLOMON ISLANDS participating in the survey kept notes on the
27 CRUISE REPORT • SOLOMON ISLANDS/ w?rk done. The results were apparently con-

, PAPUA NEW GUINEA OFFSHORE SURVEY ~J.deredu~favour~bl~ as the compa~y s~wed no
SI-79 (2) 26 FEBRUARY - 8 MARCH J.nterestan contmuang after workJ.ngan 5010-
1979 ' mon Islands for 2~ months.

This cruise (51-79(3» was undertaken as
J.V. Eade part of the CCOP/SOPAC Work Programme CCSP/

Project Office, Suva, Fiji 51.14 (The potential of precious corals,
especially Corallium species, in the Solomon

(from Document NR!CCOP!SOPAC(9J!CR.54) Islands).
This cruise was undertaken as part of the Hard bottom (at~ached) corals were ~ol-
CCOP/SOPAC Work Programme CCSP/SI.8 (Investi- lected at 48 statJ.ons; about 18 specJ.es
gations into metal dispersion in marine sedi- we~e,collected. They r~n~ed from the s?ft
ments around Vella Lavella and in other near- chJ.tJ.nouscorals, to chJ.tJ.nouscorals wJ.th
by areas), CCSP/PN.9 (An evaluation of the a calcare?us outer layer, to purely calcar-
potential for submarine phosphate deposits eous specJ.es.
in northern Papua New Guinea}, and CCSP/PN.12 The most common forms collected that indi-
(An assess~ent of the potential of deep water cate a favourable environment for Corallium
precious corals, especially Corallium, Papua occurrence include calcareous hydrocorals
New Guinea). (Stylaster sp., Stenohelia sp., and Cryp-

Twenty-two sediment samples were collected thel~a sp.), the dendrophyl~id coral ~nallop-
from four areas within the New Georgia vol- sanm~a sp., and non-commercJ.algorgonJ.an
canic province. No concentrations of either coral~ Calyptrophora sp., Callogorgia sp.,
"indicator" metals (Mn or AI) nor metal sul- Keroe~des mosaica, and Narella sp,
phides (Cu, Pb, Zn, Ni) were found in any Corallium was recovered at 14 stations
of the four areas - in Paraso Bay, Vella and hard bottom found at another 34 stations.
Gulf, Blanche Channel, and south of Vangunu Four species of Corallium were found at loc-
Island. alities throughout the area studied from

, Shortland Islands in the north-west toRes~lt~ of dredgJ.ngsoff no~th-western Makira in the south-east. However CoralliumBougad.nvd.Lfeare not encouragmg for phos- t b ' th ' fappears 0 e more common J.n e area romphate occurrence. No phosphate concentrat- Nd ' I land th hId' bl Str 't" f d' I" 1 f aa s , roug n aspensa e aat ,J.onswere oun J.n J.mestonesamp es rom a t Ma 5 d Th t t'al & the,d h' h I' '1 75 km 0 rau oun. e po en J. •.orrJ.ge w J.C aes approxmat e y west f' 1 t't'· ff rth Bo ' "11 occurrence 0 commercra quan J.res 0o no ern ugaJ.nvJ.e. precious coral is greatest in the Indispen-
No Corallium was collected in the dredges sable Strait area between Ndai Island and

used for phosphate sampling. However, as Marau. The following were collected from
the environment (depth and nature of the sea this area. One specimen of C. konojoi,
floor) is favourable for Corallium to occur, collected living, is of commercial grade,
and as Keroeides and Dendrophyllia were col- but being white is of relatively low value.
lected, further dredgings should be made on Another specimen, probaPly C. elatius, is
the shallower parts of this ridge. of commercial grade (size and colour), but

as it was dead when collected it is not
commercial. Corallium sp. d. has excellent
colour but none of the three specimens col-

28. CRUISE REPORT : SOLOMON ISLANDS lected are large enough to be cODlllercial.
OFFSHORE SURVEY, SI-79(3), , ,
10 OCTOBER - 25 NOVEMBER 1979 The extstence of these s~ecJ.mens,thepresence of several gorgpnJ.ansand one den-

J V Eade drophyllid frequently found in association
Project Office Suva Fiji with Cora71ium, and the favourable na~ure, , of many sJ.tesas seen from echo soundJ.ngs

(from Document NR!CCOP!SOPAC(9J!CR.41) and ~nderwater photog~aphs indicate that theprecJ.ouscoral potentJ.alof the Solomon Is-
In late 1975 - early 1976, fragments of gem lands is very promising.
coral were reported from several localities
in the Solomon Islands by the Japanese com-
pany Takuho Eresi Ltd. The 2~ month survey
was carried out with Solomon Island Govern-
ment permission and was monitored by the Fish-
eries Division of the Natural Resources Depart-
ment. The company did not present a report
on the survey, but Fisheries Division officers
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29 SEISMIC MONITORING IN SOLOMON which are mined in the cheapest possible way.
• ISLANDS However, the costs of mining have to be set

against the environmental value of the Tonga-
Frank I. Coulson tapu beaches and their related value as an

Ministry of Natural Resources, Honiara, asset of the tourist industry in Tonga.
Solomon Islands Of the beaches presently mined, it would

appear that the central part of Laulea Beach
(from Document NR/CCOP/SOPAC(9)/CR.23) would sustain mining for longest before de-

pletion of the sand becomes severe. LocalFor.several ye~rs, the Geological ~urvey has longshore sand transport appears to be to-
mon1tored the 1sland of Savo, a qU1escent wards this section from either side and this
v~lcano of the Pelean tyPe, situated some 22 has built up a wide beach berm and back-
m1les north-west of Hon1ara. beach dune system.

In order to increase the effectiveness of
this monitoring, a project to install a tele-
seismic link is now underway. This project
is being undertaken with the close co-oper- 31. CRUISE REPORT : TONGA OFFSHORE
ation of the Institute of Geological Sciences SURVEY, TG-79(1), 1-17 NOVEMBER
Global Seismology Unit at Edinburgh, U.K. 1979
This co-operation has included a 9-month
training period at the Global Seismology Unit G.A. Gauss
(GSU) for the (Solomon ~slander) Seismologic- Project Office, Suva, Fiji
al Observer and the temporary loan of a
single-channel teleseismic link system which (from Document NR/CCOP/SOPAC(9)/CR.44)
is now installed at Savo. A three-channel
teleseismic link system, being purchased The objective of this cruise was to increase
under a U.K.-aid project, is now being the density of seismic reflection profiling
assembled and tested at GSU before being data in the unlicenced area to the south of
despatched to Solomon Islands. Tongatapu along the Tongan Ridge. The survey

M . t f thO d th 1 t'roni was part of the CCOP!SOPAC Work Programmeam enance 0 1S an 0 er e ec roruc ! (.. fl t' fequipment is becoming increasingly difficult CCSP-l TG.5 Se1sm1C re ec ~on su~ey 0

due to a lack of suitably qualified tech- th~ Tonga Platform to determ1ne sed~ment. . th1ckness and basement structure, w1th par-
n1C1ans. ticular reference to oil production poten-

tial).
Thirteen airgun lines were run across the

KINGDOM OF TONGA Tonga Ridge between Tongatapu and a position
24°l0'S. The average spacing of these lines

30. REPORT ON TONGATAPU SAND across the Ridge was about 14 miles. A
INVENTORY single line was run with the airgun from

24°l0'S back to Tongatapu along the length
G.A. Gauss of the Ridge. "The total length of the air-

Project Office, Suva, Fiji gun tracks was 1155 nautical miles (2140 kID).
(from Document NR/CCOP/SOPAC(9)/CR.55) A prel~miJ.laryanalysis of the airgunresults 1nd1cates that along most of the sur-

. . vey lines crossing the Ridge, where waterOn Tongatapu, Tonga, sand 1S m1ned from depths are 1000 m or less, a significant
beac~es along the south-eastern and western thickness of sediments underlies the sea bed.
coas s, Because of the presence of strong sea bed

If the current practice of beach mining multiple reflections, interpretation of the
contit.ues,then large sections of the south- records is effectively limited at any place
eastern and western beaches will become de- to a sub-bottom depth equal to the water
pleted in sand and will be formed of beach depth there. In addition, the moderate air-
rock (fossil coral or cemented sand) between gun discharge capacity and the analogue re-
the low and high tide levels. Mining of sand cording methods used give an effective maxi-
above the high tide level is not the solution mum sub-bottom penetration of seismic
since this leads to unsightly excavations,and energy of about 1.3 seconds in the sediments
eventually, probably to shoreline erosion on" present here. These factors resulted in a
the coasts facing the prevailing winds. It situation where only minimum estimates of
should be recognised that any offshore depos- sediment thicknesses can generally be made
its found, whether on islands and spits or from these airgun results; actual thick-
in deeper lagoon waters, would initially cost nesses may be considerably greater than
more to extract than the present deposits these minima. However, the results do indi-
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cate that the sedimentary section present of each core have been sent to Dr David
beneath the Tonga Ridge south-west of Tonga- Cronan, Imperial College, London, for
tapu is of sufficient thickness and analysis.
extent to have hydrocarbon potential. Mini-
mum thicknesses of around 1 second (two-way A brief survey was completed in the area
time - about 750 m at water velocity) are north of Tafahi in the vicinity of the plot-
quite commonly seen on the records and thick- ted position of Curacoa Shoal. Curacoa Shoal
nesses of up to 1.3 seconds were seen at the was first discovered in the last century but
southern end of the survey area. the position was incorrectly given. During

this survey the shoal was relocated about
4.5 nautical miles north-west of its charted
position. One dredge sample recovered from

32, CRUISE REPORT : TONGA OFFSHORE the top of this 20 m deep shoal recovered
SURVEY, TG-80 (1), 14 JANUARY - shallow-watercoralline material 01' little
4 FEBRUARY 1980 economic potential. This shoal may be very

important to the Kingdom of Tonga for its
A. John Halunen, Jr fishery potential.

Project Office, Suva, Fiji
(from Document NR/CCOP/SOPAC(9)/CR.7)

33, CRUISE REPORT: NUKU'ALOFA LAGOON
This cruise was undertaken as part of the SURVEY, TONGATAPU, KINGDOM OF
CCOP/SOPAC Work Programme for Element CCSP/ TONGA, TG-80 (2)
TG.2 (Assessmentof possibilities for occur-
rence of seabed phosphorites on and in the G.A. Gauss
vicinity of the Tonga Platform), Element Project Office, Suva, Fiji
CCSP/TG.3 (Survey of nearshore areas for
precious coral occurrence), Element CCSP/ (from Document NR/CCOP/SOPAC(9)/CR.36)
TG.4 (Survey for zones of metalliferous en-
richment in active volcanic areas), and A sea bed survey in the lagoonal area north
Element CCSP/TG.5 (Seismicreflection survey of Nuku'alofa was undertaken by UNDP staff
of the Tonga Platform to determine sediment assisted by personnel from the Ministry of
thickness and basement structure, with par- Lands, Surveys and Natural Resources during
ticular reference to oil production poten- September 1980. The survey was in partial
tial). fulfillment of CCOP/SOPAC Work Programme

The seismic reflection profiles collected CdCSP-~/~G.6(TongatapuSand Inventory, King-
across the Tongan forearc north of Vavau are om 0 onga).
exciting and should be interpreted in detail During the last year the Tongatapu Beach
as soon as possible. Profile Study, undertaken under Task 1 of

. .... PE/TG.6, has indicated that some of theIn splte of the equlpment dlfflcultles, beaches currently being mined on Tongatapu
very good single-c~annel.reflectio~profiles have receded significantlysince the study.
were collected dur~ng thlS su:vey ln north- was initiated in 1978. This conclusion is
ern Tong~. AcoUStlC penet:atlon e~ceeds 1.3 supported by visual observations,notably at
seconds ln '~omeo~ the ?aSlns.. MaJor struct- Laulea beach where the beach berm receded by
ures are eVldent lncludlng foldlng, horst up to 10 m during a period of intensive min-
and graben structures, and faulting. ing between November 1979 and July 1980. It

Most of the bottom samples collected with was also observed that on other beaches
the tangle nets are of little interest. On where it is reported that heavy mining
two stations on the volcanic ridge between several years ago resulted in the exposure
Fonualei and Niuatoputapu Islands samples of of beach rock between low and high water that
a hard white coral were collected from water replenishment since mining ceased has not to
depths between 500 and 800 m (Stns TG-32 and date been sufficient to rebuild the beach in
33). This material is of substantial size this zone. On the other hand, demand for
(1-2 cm diameter stalks) and if of sufficient fine aggregate for fill and construction on
hardness and colour may be of commercial Tongatapu is very heavy in relation to the
interest. On several other stations small existing beach resources and this demand is
pieces of hard material were recovered. This increasing. In the short term some relief
material should also be identified, particu- of pressure on the beaches may be found by
larly that from Stns TG-l, 8, 10, 13, 14, mining the raised dunes that occur in places
26, 27, 32, and 33. landwards of the present beaches, but it is

. . . . evident that new sources of supply of fine
SlX good gravlty cores were collected ln aggregate will have to be quickly found and

the Lau Basin for metalliferous sediment exploited if considerablebeach denudation
analysis. Subsamples of the top and bottom is to be avoided.- Studies of the available
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sea bed data, maps, charts, and aerial photo- 35 THE RESULTS OF A RECONNAISSANCE
graphs of Tongatapu indicate that the lagoon- • SURVEY INTO THE ENERGY POTENTIAL
al areas north of Nuku'alofa have potential AND DEVELOPMENT PROSPECTS OF
for the discovery of sand deposits. Accord- WAVE ENERGY REACHING THE BLOW-
ingly, the present survey was undertaken in HOLES AREA ALONG THE SOUTH COAST
those areas of the lagoon considered the OF TONGATAPU KINGDOM OF TONGA
most promising from a study of the existing ,
data. Submitted by the CCOP/SOPAC Technical

Approximately 4 million cubic metres of Secretariat
fine to medium, shelly carbonate sand occurs
in water depths between 30 m and 6 m immedi- (from Document NR/CCOP/SOPAC(9)/CR.47)
ately to the south of Fafa and Velitoa Is-lands, about 6 kIDto the north of Nuku'alofa. There is a super-abundance of wave ~nergy
The suitability of this deposit for con- reaching the southern coasts of Tongatapu,
struction purposes on Tongatapu has yet to especially along the blow-hole sector. The
be determined and samples collected during essential feature is how best to develop this
the present survey have been sent to New potential source of power, having in mind the
Zealand for analysis. engineering economics and other factors con-

. . cerned. In particular, the engineering
Conslderable volumes of uncemented sedlment aspect·presents the major challenge and would

also occur beneath the lagoon floor off the undoubtedly be the controlling factor.
eastern part of the Nuku'alcfa waterfront and
beneath the steep slope up to the shallow Any coastal or frontal approach appears to
water area lying to the south-east of Panga- be out of the question, but there is at least
imotu Island. A preliminary appraisal of one credible alternative, that of attacking
the sediment samples obtained from these a the problem from the landward site and there-
areas suggests, however that much of this by reaping valuable benefits such as easier
material is too fine fo; construction pur- and cheaper construction of a modular nature.
poses. Coarser sand deposits occur in the The project could offer certain peripheral
shall?w water area to the south-east of a~vantages including (a) the possibilit.yof
Pan~almotu Island and, although.no accurate commercial fish farming in the Fanga'atu
estlmate of the volume of materlal present Lagoon; (b) the concentration of all gener-
can be made fro~ the present work, this vol- ating plant (apart from the existing diesel
ume may be conslderable. station) at a single point; and (c) central

location of the wave power station with
respect to the high voltage network.

34. OIL EXPLORATION IN THE KINGDOM It is concluded that (a) a further investi-
OF TONGA 1980-1981 gation and research on the development of

the blow-hole would appear to be well justi-
S.L. Tongilava fied; (b) it would appear logical to con-

Ministry of Lands, Surveys and Natural duct a similar and parallel exercise with
Resources, Nuku'alofa, Tonga respect to the Mauritius passive system to

establish a merit order; and (c) in view
(Document NR/CCOP/SOPAC(9)/CR.57) of the various favourable factors concern-

ing Tongatapu, it would seem a suitable
In November 1979 a U.S. oil company com- location at which to establish a research
pleted an offshore seismic survey between group with the task of establishing inter
Tongatapu and 'Eua and along part of the alia the best design of energy-converter
eastern side of the Tonga Ridge. and with a view to constructing a commercial

pilot project.
Agreement has been reached between Samual

Gary Oil Producers Inc. of Denver and the
Tonga Government for the drilling of the
minimum of three offshore exploratory wells VANUATU
between Tongatapu and 'Eua.

It is planned that the drilling operations 36. CRUISE REPORT : VANUATU OFFSHORE
will start as soon as preparations for set- GEOPHYSICAL SURVEY, VA-80 (1) ,
ting up of oil rigs is completed towards the 25 JULY - 26 AUGUST 1980
end of 1980 or during 1981. N.F. Exon

Project Office, Suva, Fiji

(from Document NR/CCOP/SOPAC(9)/CR.16)
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This cruise was undertaken as part of the (from Document NR/CCOP/SOPAC(9)/CR.48)
CCOP/SOPAC Work Programme CCSP-l/VA.2 (To
collate all data relevant to hydrocarbon Ceramic materials are those that can be pre-
potential in Vanuatu, and to recommend, or pared from naturally occurring inorganic
not, active exploration). materials by shaping in a moist condition,

, , ,followed by drying and permanent hardening~e,obJect1ve~ were to_~ct cont1nuous by heat. Materials used for the manufacture
se1sm1c~ct10n and magne~1c data from of ceramic products are commonly called clays,
the cent~aJ-aAd-northernbas1ns, the nort~ern although the bulk of the material may not be
=::tH~~r~~:s~~~~~I:::s~he~:~~-:~~ab:;~ns ofl~l:y ~ize,.and ~st consist of the so-
required for a preliminary evaluation of the ca e c ay m1nera s.
hydrocarbon potential of offshore Vanuatu. The principal properties required for a

, , , , ceramic clay are that (a) it should be suf-, Adequate reg10na~ 11ne ~pa~1ng now ex~sts, ficiently plastic to mould easily into shape,
1n.the central bas1n. Se1sm1c penetrat10n 1n (b) it should be able to retain that shape in
th1s area was ~enerallY,less than 1.5 seconds both the wet and dry shape, and (c) it fire
and th~ base 0 the bas1n~1 sequ~nce was only together to form a strong, stable article
r~cogn1s~ble near the bas1n marg1ns. ~ without excessive shrinkage or deformation
s1ngle 11ne south of Aoba had penetrat10n of when heated to a temperature between 900 and
~ seconds, and revealed the base.of the bas- 1100oC. The essential components that give
1nal sequence away from the marg1ns. rise to these properties are (a) a clay

Adequate regional line spacing is now mineral to give the required pl~sticity,
available in the northern basin. Seismic (b) an inert filler which controls'shrink-
penetration was generally less than 1.5 sec- age and working of the structure and which
onds, but in many areas basement is fairly gives the final product much of its strength,
shallow. and (c) a fluxing material which, on firing,

, . . melts and bonds the other components togetherThe se1sm1C records,from four cross1ngs o~ into a solid mass. Ideally, therefore, a
the northern,New H~br1des Trenc~ were of fa1r ceramic clay should consist of kaolin, quartz,
to poor qual1ty. The trench ax1S sha~lowed and feldspar, although other minerals may
from 7800 km on the northernmost crossang to also be present.
5850 m on the southernmost. The eastern
slope contained marked slope breaks and To identify suitable clay deposits, the
there was generally little sediment cover. best method is to subject likely materials to
The western slope showed some normal fault- laboratoryversions of the processes of dry-
ing and up to 0.5 seconds of sediment was ing and firing that would be used in practice.
visib~e on the upper slope. It is possible to predict ceramic properties

T~e four s~ismic profiles across the ~~~;s: ~~o~~~:g~sO~n~~.mi~~~:~~~: ~~c~h;re_
reg10n east of Banks l~la~ds show a well~ dictions need to be confirmed b firindeveloped back-.!IS-baS1nm the south, w1th, ,y ,gup to 0.6 seconds of sediment, little sedi- tr1als. In,the absence of m~neralog1cal
ment near the Hazel Holme Fracture Zone data, the m1neralogy of a s011 may often be
and a complex of small troughs west-south- predicted from a knOWledge of the parent
west of Tikopia rock from which it has been formed and the

. degree of weathering to which it has been
NOTE: Also presented was document: subjected.
NR/CCOP/SOPAC(9)!CR.38 - Report on short Using these criteria, together with

term consultancy for Project petroleum records of the past or present-day manufact-
assessment, New Hebrides - by H.R. Katz; ure of pottery throughout the south-west
a preliminary review of data available in Pacific, it was possible to predict the prob-
Vila and at ORSTOM, Noumea in preparation ability or otherwise of the occurrence of
for a future, thorough study (see Part 1 , ceramic clays in project member countries.
report of TAG, para. 6).

Kiribati
Kiribati consists of coral islands and the
soils contain no clay'mineralsor any other

REGIONAL SlRVEYS component that could be used for the manu-
)J. ECONOMIC POTENTIAL OF CLAY facture of ceramic products.

DEPOSITS IN SELECTED SOOTH C k lid
PACIFIC COUNTRIES 00 s an s

The soils of Rarotonga consist largely of
G.G.C. Claridge kaolin, smectite, and iron oxide, and those

Soil Bureau, DSIR, Lower Hutt. New Zealand of the outer volcanic islands contain kaolin
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and oxides of iron and aluminium. They do The soil pattern is complex, ~ut in gen-
not contain any quartz and only small amounts eral all but the most.recent s01ls a:e
of unweathered primary minerals derived from strongly weathered s01ls from volcan1c ash
the basalt of which the islands are formed. containing much alloph~ne~ and ~hose fo~ed

from basic rocks conta1n 1ron-r1ch smect1tes.
On the basis of their mineralogies the Neither would be suitable as ceramic clays.

soils were considered to be relatively un- Soils formed on old weathered ash contain
prom~sing as raw materials for cer~ic pro- much halloysite or kaolinite, but many of
duct10n, but some of them were subJected to them also have been rejuvenated by the add-
further trials. These, however, showed that ition of younger ashes and contain appreci-
although bricks could be formed from these able amounts of glass and other primary
materials, they had high dryin~ and firing minerals which may act as fluxes or fillers.
shrinkage and con~e~uent crack1ng and low Such soils may provide suitable ma~eri~ls for
strength of the f1n1shed product. Conse- the manufacture of ceramics. Others01ls
quently it was concluded that there were no formed on basaltic and andesitic tuffs on
resources of ceramic clays in the Cook Epi and Espiritu Santo contain halloysite
Islands. and goethite, but also contain considerable

quantities of sand- and silt-sizedmaterials.
Tonga These soils also have possibilities as cer-
The principal islands of Tonga are varied amic raw materials.
coral platforms'mantled ~ith layers.~f Further investigationsof selected mater-
strongly weathered andes1te a~h.. Th1s ash ials from the islands of Efate,'Epi, and
has weathered to a clay, cons1st1ng largely Espiritu Santo is recommended.of tubular halloysite. Only traces of the
most resistant primary minerals are found Solomon Islands
in the soil. The central chain of the Solomon Islands con-

The composition of these soils is such sists largely of andesitic and basaltic rocks
that they would not be expected to be sources and sediments derived from these rocks. Some
of ceramic raw materials. The results of of these rocks have been metamorphosed and
firing trials on a few selected samples con- ultra-basic rocks have also been intruded.
firmed this; fired bricks had high shrinkage The islands are tectonically active and the
cracking and low strength. rainfall is high; consequently the topog-

raphy is steep and broken.
Western Samoa .. f . '1 blThere is little 1n ormat10n aVa1 a e on
The main islands of Western Samoa consist of the ineralogy of the soils, although they
an accumulation of successive basaltic flows are ainly strongly weathered and of fine
and pyroclastic eruptions. Some of the old- text reo The dominant clay minerals are
er rocks are basic andesites and the more expe ted to be kaolin and iron oxide. The
recept flows are olivine basalt. Because of most likely sources for ceramic clays appear
wide variations in climate, topography, and to be alluvial sediments derived from the
age of the rock the soil pattern is complex. erosion of andesitic rocks, or from the ero-
The soils formed from basalt consist largely sio of older sediments derived from these
of gibbsite and iron oxide with little kao- roc s.
lin, although at high altitudes the proport-. . t'ion of kaolin increases markedly. Some of I 1S recomme~ded that further 1nves 1-
the soils from basic andesite in the north- gat'ons be carr1ed out on the edge of the
western end of Upolu are more plastic than Nor hem Plains of Guadalca~l, both to the
the other soils of Samoa and consist largely wes and to the ~ast of Hon~ara, wh~re.the
of kaolin. Although these soils on their ava·lable.g~010g1caland s01l data 1nd1cate
own would not be expected to be suitable as tha cond1t10ns are favourable.
ceramic raw material because of their high .
clay content, it is possible that some of Pa a New GU1nea
the deeper soils, or alluvial deposits de- Pap a New Guinea is a large land mass with a
rived from them, would repay further investi- com licated geological and tectonic struct-
gation. ure. With the strongly continental nature of

the geology of Papua New Guinea and the abun-
Vanuatu dan e of sediments of an acidic nature, suit-
The islands of Vanuatu are of eruptive origin abl materials for ceramic manufacture.should
and essentially volcanic. They are essen- abo d. Pottery has b~en made by the 1nhab-
tially basic in composition ranging from ita ts of Papua New GU1nea for many thousands
gabbros to andesites interbedded with thick of ears, and for some years bricks were ma~e
calcareous sediments: The whole of the sur- at oroka in the Central Highlands. The SU1t-
face of the older islands has been covered abi ity of many materials from Papua New
with a mantle of recent basaltic ash. Guinea as sources for ceramic clays has
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already been investigated and no further in- Islands contain some 6% PzOs, and similar
vestigations are recommended. material from 1780 m depth on a seamount

130 Ian north of Pukapuka in the Northern
Fiji Cooks contains up to 20% PzOs. In some of
The Fiji archipelago rises from a shallow these samples the ferroman~anesecoating is
platform which is thought to be a fragment of compact and up to 45 mm thICk.
continental crust; consequently, in many Phosphate also occurs in more diffuse
places, acidic rocks or sediments derived form in manganiferousnodules and micro-
from the erosion of these soils are found. nodules from seamounts west of Samoa, from
Soil from quartz-rich parent materials are Eclipse Seamount (east of Aitutaki), and
found along the north cost of Vanua Levu, in from a seamount 200 Ian west-south-westof
the interior of Viti Levu, particularly in Rarotonga. At the last locality, micro-
the headwaters of the Rewa, Navua, and Siga- nodules from depths of 1000-1250 m'contain
toka Rivers, and in the uplands behind Nadi. 3.2% PzOs, possibly ~n a .fineprownish sub-
These soils contain considerable quantities stance disseminated throughout the nodules.
of kaolin and some quartz sand. These . .materials can be and have been used for the In contrast, ~ sample of Mlo7ene llme-
manufacture of pottery, especially with the stone from 950 m de~th on CaprIcorn Seamount,
addition of further quartz sand from river on the eastern margIn of Tonga Trench at
alluvium. Moulding and firing tests, car- latitude 18.40'S, has a PzOs content of oniy
ried out by the Mineral Resources Depart- ~.25% (W. Kl~t, pers. c?mm.), and.a ~ngan,·
ment (Fiji Geological Survey), showed that lf~rous coatIng a fractIon of a mIllImetre
most materials tested failed because of thICk.
high shrinkage, cracking, and consequent
low fired strength. There appeared to be
an a~sence o~ sUitabl~ fluxes and this i~ 39, REVIEW OF PRECIOUS CORAL IN
conslS~ent wl~h the md.neraIogy of the soils, CCOP/SOPAC MEMBER COUNTRIESAs basIc studIes have been completed by the
Minerals Resources Department no further J V E d
work is recommended at this time. N.Z. oceanographic'ln:t~tute,Wellington,

New Zealand

38. PHOSPHORITE ON SEAMOUNTS AND (from Document NR/CCOP/SOPAC(9)/CR.53)

SUBMARINE RIDGES IN THE SOUTH-. . .
WEST PACIFIC Dunng the 1977 CCOP/SOPAC cruises "In Western

Samoa, Cook Islands, and Tonga a few dredge
D J C 11 hauls were made for deep water precious corals•

•.' u ~n. The results of these cruises were negative,N.Z. OceanographIc InstItute, WellIngton, but from the experience gained it was obvious
New Zealand that we, at the Technical Secretariat,needed

(from Document NR/CCOP/SOPAC(9)/CR.31) to kn~w much m~re ~bou~ pr~cious corals,especIally ~helr dIstrIbutIon and the way
they are collected. At the Sixth Session ofIn August-September 1980 the N.Z. Oceanograph- th CCOP/SOPAC' P t M b d . ° t b. I' . 11 b . . h Fl' d e In or ores y urung coerlC nstItute, In co a oratIon WIt orl a 1977 th T h' 1 St' t t dState University carried out a reconnais- ' e ec nl~a ecre arIa was reques e

sance cruise sea~ching for phosphorite occur- ttosdee~the sbervlces~f.an exp~~t consul~ant
rences on submarine ridges and seamounts be- 0 a v~se mem er ~oun rles on e ec~nomlct 7° d 200S' th l' . potentIal of preCIOUS coral. Early In 1978ween a~ In e exc uSlve economIC the services of Dr Richard Grigg, Hawaii
zones of NIue, Western Samoa, the Tokelausj It' t t f M' B' 1 htd th C k lid ns 1 u e 0 arlne 10 ogy, were soug .an e 00 sans. While preparations were being made for a meet-

" . ing with Dr Grigg, information exchange ses-Seamount and submarIne rIdge phosphorItes sions were organised using the PEACESAT (Pan
Phosphate was found in small quantities at a Pacific Educational and Communication Experi-
number of localities in this general area, ments by Satellite) network. Three sessions
almost invariably in association with ferro- were held in the first six months of 1978.
manganese crusts. Usually the phosphate At these sessions, which were chaired by the
occurs as a discrete, pale core or nucleus CCOP./SOPACTechnical Secretariat in Suva,
encrusted with dark oxides of manganese or Dr Richard Grigg provi4ed much useful inform-
iron. ation on the biology, distribution,harvest-

Pale coloured (possibly "decayed" coral) ing, and use of precious coral in the Pacific.
cores within ferromanganese concentrations In April 1978 a three-day workshop was held
from depths of about"1350 m on a seamount in Nuku'alofa to cover all aspects of precious
200 Ian north-west of Atafu in the Tokelau corals and to evaluate their potential as an
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economic resource in the South Pacific. Re- Twenty-eight,dredgingshave been made on four
presentatives from Western Samoa, Cook Islands, cruises (CK-77(1),78(2), 80(1), and 80(2»
Tonga, and the CCOP!SOPAC Technical Secre- and the slopes of eight islands dredged for
tariat met Dr Grigg, who had brought with deeper water corals. The slopes of Rarotonga
him material to illustrate all aspects of have also been briefly examined for black
the industry in Hawaii. Underwater photo- coral.
graphs,and samples of both raw coral and Corallium occurs at Penrhyn, Manihiki,
coral ~ewellerY,were~resent~ at the workshop. and Pukapuka. No Corallium has been found
Follow1ng the d1Scuss~ons, Wh1~h were ~ener- off Rarotonga, Manuae, Rakahanga, Nassau,
ated by the presentat10n of th1S mater1al, and Tema Reef. As all island slopes are
charts of Weste:n Samoa, Coo~ ISl~S, and steep and terrace areas are either small or
Tong~ were exam1n7d for poss1ble sltes where non-existent the chances of finding large
prec10us corals m1ght occur. beds of Corallium are small.

Since the Precious Coral Workshop, dredg-
ings have been made by Project staff off Papua Kiribati
N7w,Gui~ea, Solomon Islands, New Hebrides, Seven dredgings have been made in the
K1r1bat1, West~rn Samoa, Ton~a, and COOk, Phoenix Group and bathymetric surveys made
Islands. Earl1er pr~blems w1th ge~r des1gn around Vostok Island. However, island
have ~een overcome ~l~h e~pert adv1ce from slopes around Phoenix, Sydney, and Vostok
Dr Gr~gg and bY,mod1f1cat10nsmade through Islands are too steep for substantial beds
pract1cal exper1ence. of coral to exist. From available,data other

As a result of this field work Corallium islands in the Phoenix Group and Line Islands
is now known to occur in the Solomon Islands, appear to be all too steep for other tha~
New Hebrides, Western Samoa, Tonga, and Cook small quantities of Coral~ium to occur, If,a~
Islands. Details of the occurrence and dis- all. However, the potent1al for Western K1r1-
tribution follows. bati (Gilbert Islands) where several favour-
DEFINITIONS able sites exist, is much better.
Precious coral (= Gem Coral, Jewel Coral) Papua New Guinea
classically refers to the red corals of 1 1979 d d ' ad on a r1'dge'h 'd In ear y re glngs were m ecommerce: In th1S report t e term 1S u~e feature which lies 75 km off the west coastto descr1be those corals whose skeleton 1S f h B "11 T d d' g werethe raw material of the coral jewellery 0 nort ouga1nv1 e. wo re gln s,
industry. As well as the red corals, these made., Hard bo:tom corals Dendr~Ph~l~~aoand
include the white and pink varieties and the Keroe~~es mosa~ca were collecte, u n
non-calcareous black and gold species. All Corall~um was found.
these corals have one factor in common -
they are hard and dense enough to take and ~
hold a good polish. Hardness ranges from Thirty-six dredgings have been made off
2.5 to 4.0 on the Mohs scale. Samoa including Pasco and Tupuola banks as
Deepwater precious corals are primarily well as the main islands - Savaii and Upolu.
Corallium species (white,pink, and red) but All prospective sites that can be identi-
also gold and bamboo corals. Depths at fied from existing bathymetry have been sur-
which these species are found are beyond veyed at a reconnaissance level. Corallium
free-diving and scuba-diving depths and are has been found in three areas: off eastern
found and collected by shipburne operations Upolu, off Falealupo, and at Tupuola Bank.
(echo sounding, dredging, underwater photo- Living Corallium has been collected from
graphy) and by the use of submersibles. these localitiesbut all specimens found so
Shallow water precious corals _ refer to the far are too small to be commerc~al. Pros-
black corals (Antipathes species). Although pects for areas where no Corall~um has been
black corals live over a wide depth range, found are poor.
the precious species are found at scuba-
diving depths (30-70m). Some black corals Solomon Islands
and stoney corals from much shallower water More than 30 sites have been surveyed rep!e-
are used to produce items for sale in many senting the most prospective localities from
countries. The quality of this material is Makira to Vella Lavella islands. Corallium
considerably poorer than black coral from has been found at 12 of these sites. From
30-70 m and is not considered a precious 138 dredgings made, 27 have recovered pre-
resource in this report. cious coral. This represents a 20% success

rate. Three species of Corallium have been
PRECIOUS CORAL (Corallium) DISTRIBUTION IN found, two of which are used commercially
THE SOUTH PACIFIC elsewherein the Pacific. Although small,
Cook Islands all specimens collected were living. Most
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promising specimens are from an area spanning will differ from the conventional aggregate
the Indispensable Strait from north Malaita concrete to such an extent that mix design,
to Marua off eastern Guadalcanal. control of batchi.ng,and curing should be

The Santa Cruz islands and the Rennell area carefu~ly ~onitor!d. ,Fu~ther la~oratory
h,ve not yet been surveyed. analys1s w1ll ass1st 1n 1dentify1ng the para-

meters that effect coral concrete distress.
Tonga
Fifty-five dredgings have been made along the
Tonga Ridge and adjacent volcanic ridge in 41 SOME RESULTS OF SURVEY ACTIVITIES
Tongan offshore areas from Niuatoputapu in I BY THE MINISTRY OF GEOLOGY OF
the north to Eua in the south. THE USSR IN THE SOUTHWEST

Hard bottom corals - Dendrophyllia, Keroe- PACIFIC IN 1979-1980 .
ides, hydrocorals, and others - have been , ,
collected at most localities where hard bot- Subm1tted by the USSR delegat10n
tom was found. A few small specimens of
Corallium have been found east of Ha'apai and (Document NR/CCOP/SOPAC(9j/CR.29)
in southern Vavau. Conditions for deep water " , ,coral growth are excellent off Eua but strong Invest1ga~10nsby the M1n1stry of.Geology of
currents and rough seas have made sampling the USSR 1n the C~OP/SOPAC area sl~ce 1979,
here difficult. have been reconna1~sance,studiesw1th a maln

goal of understand1ng maJor structural feat-
V nuatu ures of the oceanic floor. With this purpose

a r.v. Dmitrii Laptev has provided magnetic and
Eight~en dredgings have been made between bathymetry (echo-sounding)surveys along the
Ambrim and Efate islands and Corallium has regional profiles. Some of these profiles
been collected at one locality off northern were accompanied by continuous seismic
Epi. Although the specimen collected is reflection surveys (sparker type) and bottom
dead and worn-looking, it is of commercial sediment sampling by grab, piston corer, and
size and pinkish in colour. This site and dredge.
others which are as yet unsurveyed look , ,

romising from available bathymetric data. Hydromagnet1c surveys ~ere carr1ed out byp proton magnetometer read1ng the total vector
of magnetic anomaly with apparatus accuracy
of 3 n T, and cycle of measurements of 10 s.

40 EVALUATION OF SOUTH PACIFIC The interpretationof data has not been com-
I AGGREGATES FOR CONCRETE MAKING pleted yet.

AND OTHER PURPOSES One of the profiles passes across Lau
Ridge, Lau Basin, Tonga Ridge, and Tonga

Submitted by the New Zealand delegation Trench. Qualitative analysis of magnetic
anomaly data shows an essential difference

(from Document NR/CCOP/SOPAC(9j/CR.32) in amplitude of the anomalies and its
spectral composition over Lau Ridge and Tonga

Enquiries made to the New Zealand Concrete Ridge, which is evidently due to different
Research Association on the use and proper- structure and rock composition of these two
ties of coral aggregate indicate that there ridges.
is a need for guides in the use of coral as , ,
a concrete material. Since little work has M~g~et1c ~nomaly da~a 1n the Central .
been done on the subject, the physical prop- ~ac~f1c Bas1n, accord1ng to s!veral prof1les,
erties of coral aggregates need investigating 1nd1cate complex blO~k ~ecton1c st~cture.
with particular emphasis on the salt content. The ar!a south ?f 03 S 1S characte~lsed by
Trial mixes using the various types of coral magnet1c anomal1es of 200-300nT w1th wave

oneed to be manufactured to obtain a full length 10-20 kID. Over the area between 03 S
range of test results on all types of coral and the Equator magnetic anomalies,are broad
aggregate currently to be used in the South (up to 30-40 kID) and range in ampl1tude
Pacific islands. from "plus" to "minus",400-400 n T. Between

these two areas there 1S a broad zone of low
Rec!nt~y the N!w Zealand Concret! Research intensity magnetics. Topography of the

Assoc1at1on rece1ved ten coral sed1ment oceanic floor is also different. To the
samples f~om Cook Islands (~roton~a~ and south of 03°S it is very :tUgged,seamounts
~amoa (Ap1a), collected dur1ng a ~l~lt to the being marked by distinct negative anomalies.
1slands by the r.v. Tangaroa. In1t1al test North of the Equator, broad high intensive
results show monograde, clean reef, beach, anomalies (up to 800-1000 n T) are measured.and lagoon sand with absorption figures rang-
ing from 7 to 11%. The test results indicate According to the magnetic anomaly data and
that the performance of the coral concrete topography there are several major blocks of
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'the crust different in tectonic structure and relatively small size of even the major is-
magmatic activity in the area of the Central lands, the whole of the Solomons can be re-
Pacific Basin studied. garded as "coastal area". Most major devel-

" " , , opment is taking place in the immediateSe1sm1c reflect10n slngle-channel prof1l1ng coastal zones but inland projects inevitably
at the ship's,speed,of 12 knots was carried have some imp~ct at the coast, if only on
out,to determ1ne th1ckness and structure of a shipping which is the chief form of trans-
se~lmentary cover of the area under consider- port between the islands.
at1on. There are grounds to suggest that ,
profiling speed can be increased up to 15 Current and prospective developments can
knots without affecting the quality of records. be summarised under the following headings.

On the seismic records one can distinctly Agriculture
see an upper transparent layer which corre-
sponds to ooze, as was proved by bottom The main agricultural developments are on
sampling. The estimated thickness of the the coastal plains of north Guadalcanal,
transparent layer, using the average sound where extensive areas are given over to palm
velocity of 1500 mls. ranges from 0 to 20 m oil, rice, copra, and cocoa production.
(seamount slopes), up to 200 m for the foot
of seamounts, and an average value of 120- Energy
130 m for abyssal plains. The seafloor The island of Vella Lavella in the New
carries erosional cavitie~ so~etimes as Georgia Group of the Western Solomons has &
deep as 100 m and 4-6 kID ~n,w1dth, probably geothermal field which has potential as an
due to bottom current act1v1ty. energy source. Investigation of the field

The first distinct sub-bottom reflector is under way, and if the geothermal power
probably corresponds to consolidated sedimen- potential is sufficient industrial development
tary or volcanic rocks. The thickness of could take place in the area. Pulp or paper
this layer is obscure because ,of absence of making, fish processing, cement manufacture,
continuous deeper reflectors. and alumina smelting have been suggested as

, , possible uses of the power.The M1n1stry of Geology of the USSR plans
to continue 'regional reconnaissance research Fisheries
of the Central Pacific and South Pacific
Bains during the period 1981-86 with one or On 1 January 1978, Solomon Islands declared
two vessels in a year, aiming to study major a 200 mile fishing limit for the territorial
structural features, thickness and composit- waters. Within this limit there is a large
ion of bottom sediments, and seafloor topog- and not yet fully exploited fish resource.
raphy. Areas have been chosen primarily for Solomon Ta' 0 a J'ointventure company be-the stud of dId' t It ay ," y manganese ~o u e, ep~sl s , , tween the Solomon Islands Government and Taiyo
1S 1ntended to cond~ct 1nvestlgatlons ~lnly Fishing Company of Japan is currently engaged
across structural llneaments along proflles in fishing and run two fish processing plants
by total length of 20-25 thousand km. Data a cannery at Tuls i and a freezer at Noro 'collection will include t' g , ., " ma~ne lC s~r:'eys, A second canning factory is planned at Noro.contlnuous selsmlC reflectlon profll1ng, echo ,
sounding, bottom sampling by grab, piston Mlnerals
.corer,dredge, and deep-sea camera. Panning for gold on Guadalcanal is the only

mining operation taking place at the moment.
There are, however, a number of prospects
which are attracting interest and a pro-
gramme of reconnaissance geological mapping

H. Preparations for Future Work in the and geochemical exploration aimed at com-
CCOP/SOPAC Work Programme pleting a preliminary geological survey of

, the Solomons is being supported by British
Aid funds.

42. PROPOSED COASTAL AREA DEVELOPMENTS Gold panning is restricted to the rivers
IN SOLOMON ISLANDS draining the Gold Ridge area of Guadalcanal.

The increase in the price of gold during
Frank I. Coulson 1979 has led to renewed interest in the Gold

Ministry of Natural Resources, Honiara, Ridge prospect and also in the Suta gold-field
Solomon Islands 8 miles further inland. An offshore gold

prospect has been found where the rivers drain-
(from Document NR/CCOP/SOPAC(9}/CR.64) ing Gold Ridge enter the sea on the north coast

of Guadalcanal. The chief interest here is a
Solomon Islands is a recently independent submerged buried river chJnnel, the early
(1978) developing nation of six major and investigations being carried out under a CCOP/
numerous smaller islands. Because of the SOPAC project.
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::-.:For;.;.;;.es::.;t:.:.r,-Y Wh ed' 1 .d d •.•._ en s lments are al own ~ley contain
Forests cover the major part of the land sur- few hydrocarbons, apart from biogenic methane.
face of Solomon Islands. Logging operations With increasing burial hydrocarbons form,
are carried out exclusively by the private and as the depth of burial increases so does
sector, the main areas worked being in the the range of hydrocarbon types. The hydro-
New Georgia Group, Guadalcanal, and the Short- carbons are produced from organic debris via
land Islands. Logs are exported, in pref- intermediaries, the most important of which
erence to sawn timber, most of which is sold is insoluble organic matter known as "kero-
locally. gen".

. The abundance of hydrocarbons (if produced)
Urban, Industnal and Port Development depends essentially on the "richness" in total
Honiara, the capital of Solomon Islands on organic carbon of the source-rock. The type
Guadalcanal, is the only centre with a popu- ~f hydrocarbon depends on the type of organ-
lation of over 5000, the latest figure being lC matter originally trapped in th~ sediment
just under 15 000. New housing and light and on the temperatures to which the source-
industri~l development are taking place, but rock h~s been su?jected as it was buried
the prollferation of large hotels, which is (organlc matter lS altered to hydrocarbons
ass~iated with the tourist industry, has been by thermal "cracking").
reslsted•. Proposed extensions to the wharf It is generally believed that plant debris
are at the tender stage. tends to produce gas and marine algae tend to
. At ~oro, in the Western Solomons, a new port produce.oil. Woody p~ant material does pro-
lS belng developed. The previous main port duce malnly gas, but lf there is a great deal
for the west, at Gizo, had difficult access of waxy leaf cuticle in the sediment, oil may

.and the larger international shipping lines be produced (as in Bass Strait). The temper-
which carry copra for export, have refused to ature to which the source-rock has been sub-
call there. It is possible that the new port jected determines the "maturity" of the
witl become the administrative centre for the source-rocks, and this is a major control-
Western Solomons and its population may ling factor in what hydrocarbons can be
eventually rise to the level of that of Honi- generated. Thus gas can be produced in
ara, '~immature"rocks which have never been

heated to 65°C, gas and oil can be produced
Management Problems in "mature" rocks which have been heated to
(a) Honiara: Recent tests have shown that temperatures of between 65°C and l8~oC, and
Honiara coastal waters are polluted with ~as and conde~sate can ?e produced ln
sewage from the main outfall Rd' super-mature rocks WhlCh have been heated
extension of the outfall wouid : ~s~fn orl .' :0 more than 180°C. The thermal gradient
the problem, but coastal marinePs~:i ~ so ve ln an average sedimentary basi~ means that
should form the basis for an d'f' \. the top of the "mature" zone hes beneathto the present s stem y mo 1 lca lons about 2000 m of sediment but, in areas of

y • high heat flow (such as island-arcs), the
(b) Noro Port: The design and construction "mature" zone may be much higher in the
of Noro Port, particularly as it relates to sedimentary column.
~~:n:~;~~:lw~;t::S}:~mf~~:a~h: proposed fish- To be cap~ble of producing hydrocarbons,
immediate and urgent problems w~~~~e~e~~~re ro~ks ~ave to be f~ne-grained (to prevent
assistance from CCOP/SOPAC. oXl~atlon of organlc ma:ter soon afterburlal) and must contaln adequate quantities

of organic carbon. The best source-rocks
are shales and siltstones with more than 1%
of organic carbon - 0.4% organic carbon is

43. PETROLEUM SOURCE-ROCK POTENTIAL the minimum. Some carbonates and clayey
. carbonates are also potential source-rocks.

Submltted by CCOP/SOPAC Technical ...Secretariat As a flrst step ln evaluatlng the source-
rock potential of a sediment one must thus

(from,Document NR/CCOP/SOPAC(9j/CR.70) first an~lyse for total organic carbon.Informatlon about the types of hydrocarbons
The aim of source-rock studies is to determine which might be, Or have been, generated comes
whether or not sedimentary sequences are cap- from f~rther analyses. These include
able ~f producing hydrocarbons, what sort of an~lys1S of th~ amount of organic matter
hydrocarbons they might prOduce, and whether whlch can be d~s~olved by organic solvents,
their thermal history is such that they have and t~e composlt~on of !he extractable
in fact produced hydrocarbons. This is done ~rganic matter~ in particular the proport-
by a series of analyses on unweathered rocks lons of the maln hydrocarbon groups;. asphaltenes, saturates, aromatics, and
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from further analyses. These include analy- 1. Elucidation of the basic morphologic
sis of the amount of organic matter which characteristics of major structural elements
can be dissolved by organic solvents, and of the region, including a study of their
the composition of the extractable organic principal structural relationships from the
matter, in particular the proportions of the surface to subcrustal layers.
main hydrocarb~n groups; ~sphaltenes, sat- 2. Study of spatial and temporal inter-
urates, aromat1cs, and reS1ns. Spectro- relations between tectonic structures the
scopic analysis of the group of sa~urates probability of their causative interc~nnect-
enables them to be fully charactensed. ions and character of co-influence in eve-
~icrosco~ic analysis o~ the coaly layers lutionary processes, the nature of their
~~ also.1mportant as d1fferent coal types boundaries, and the degree of development of
y1eld d1fferent hydrocarbon types. plicative and disjunctive dislocations.

The maximum temperature to which a sus- 3. Study of the place and role of magmatic
pected source-rock has been subjected, which and metamorphic processes in the geodynamic
controlsits maturity, is normally judged by evolution of the South-west Pacific.
~he alteration of the organic material within 4. Study of the character of contemporary
1t. displays of tectoriicactivity and their

A chemical method of measuring this temper- specifics within the basic types of struct-
ature (the "maximum palaeotemperature") de- ural forms in the region and along their
pends on the fact that thermal cracking gives boundaries. Study of the nature of tsunami-
rise to unpaired electrons in the kerogen. genic earthquakes, intensity of thermal,
The higher the temperature attained, the more gravitational, and magnetic fields typical
abundant are the unpaired electrons. The for different region of structures.
abundance of unpaired electrons per unit of S. Reconstruction of the geological evolut-
kerogen is measured wit~ a spectrometer and ion of principal structures of the region to
compared to.abu~dances 1n standard samples identify regularlties in the times and con-
whose matunty 1S known. ditions of formation of magmatic, metamorphic,

. . .. . and sedimentary complexes, study of theirM1croscop1C exam1nat1on of ~lant.s~ores 1n pe~rological composition, possible sediment-
~ suspec~ed source-rock can glve Slm1lar ational hiatuses, and the location, character,
1nformat1on; the spores change colour from and age of volcanism
yellow through brown to black with increas- .
ing maturity. Another method is to measure 6. Study of the main characteristic features
the reflectivity of vitrinite (coaly) grains of the distribution of mineral resources.
under a microscope; the higher the reflect- Study of the magmatic and metamorphic rock
iVity, the more mature the rock. In both formations of the main regional structures
methods the results are compared with results and the endogenic mineralisation related to
from rocks of known maturity. them. Survey of modern geosynclinal sedi-

mentation and ore formation in the light of
comparisons with Phanerozoic geosynclinal
development. Investigationof sediment com-
position, stratification types, ore content
in different structural zones at different

44 SOVIET SCIENTISTS I PROPOSALS FOR distances from volcanoes and other active
I MAIN TRENDS IN GEOLOGICAL, GEO- centres, detailed mineralogical and geo-

PHYSICAL AND GEOCHEMICAL chemical alterations in hydrogenous and
RESEARCH OF THE SOUTHWEST PACIFIC hydrothermal study of ore formations.
IN 1981-1985 7. Study of the main features of regional

. . deep structure including heterogeneity of
Subm1tted by the USSR delegat10n upper mantle physical properties such as

density, velocity of propagation of seismic(from Document NR!CCOP!SOPAC(9J!CR.52) waves, seismic wave energy absorption, for
. . the whole region as well as for its parts,~e ~art of the Southwest.Pac~f1c located and their geological interpretation.

w1th1n the CCOP/SOPAC reg10n 1S a key area Development of paleogeodynamic reconstruct-for solving a wide range of fundamental geo- ions
logical problems as well as applied geologic- .
aI, geophysical, and geochemical studies. 8. Development of a general geodynamic

. ... . model of the region. It could be supposedSov1et sC1ent~sts cons1der.that the ma1n that achieving the above mentioned goals
goal~ of ~eolog~cal~ geo~hys1cal, and geo- will allow development of a spatial-temporal
ChemICal InvestIgatIons ln the Southwest model of the region
Pacific for 1981-1985 be formulated as •
follows. NOTE : also presented were documents:

85



HR!OCOP!SOPAC(9)!CR.27 - Summary of CCOP/ KATZ, H.R. 1980: Cretaceous-Cenozoic
SOPAC work programme for Samoa (1981-86) sedimentary basins of New Zealand (map).
- (see Part 2, work programme, samoa); Enclosure for "Prospectus for Petrolel8

NR!CCOP!SOPAC(9)!CR.28 - Preliminary inform- Exploration in ~ew Zealand". D~~:~7
'ation on the programme of geological- of Energy, WellIngton, N.Z.
geophysical investigation in CCOP/SOPAC NR/CCOP/SOPAC(9)/CR.39.
area by Soviet r ,v , Callisto at the end nTZ, H.R. 1980: Basin development in the
of 1981 - (see Part I, report of TAG, Solomon Islands and their petroleu, po-
para. 138-141); tential (Abstract only). Pp 59-75 in

NR!CCOP!SOPAC(9)!CR.65 _ Proposed Geovan II ANON: Pe'roleum potential in island arcs,
Cruise to Vanuatu and Solomon Islands small ocean basins, submersed margins and
(1981) _ (see Part I, report of TAG, para, related areas. CCOP!SOPAC 2'et:h •• Bull. 3.
144); Docl8ent NR/CCOP/SOPAC(9)/CR.5l.

HR!CCOP!SOPAC(9)!CR.66 _ Work programme _ LflWIS,K.B.; UTANGA~ A.T.; HILL, P.J.;
Fiji (new proposal) _ (see Part 2, work KINGAN, S.G. 1980. The origin of channel-
programme Fiji)' fill sands and gravels on an alsal-domin-, , ated reef terrace, Rarotonsa, Cook Islands

HR!CCOP!SOPAC(9)!CR.68 - Tonga work pro- S. Pacif. IIl/lIr. Geo1. Notes 2(1) : 1-23.
gramme (new'project) 1980-1981 - (see
Part 2, work programme, Tonga);

HR!CCOP!SOPAC(9J!CR.69 - Inshore and near-
shore resources workshop '- (see Part I,
report of TAG, para. 136);

NR!CCOP!SOPAC(9J!CR.71 - Formulation of the
Work Programme - Regional Projects - (see
Part 2, work programme, regional projects);

HR!CCOP!SOPAC(9)!CR.72 - Nearshore zone sur-
vey in Tarawa Lagoon - (see Part 2, work
programme, Kiribati).

I. Publications

NOTE : the following publications relevant
to the CCOP/SOPAC work programme were
presented:

ANON. 1980: Newsletter. Project Office,
UNDP Offshore Mineral Prospecting in the
South Pacific (UNDP and CCOP/SOPAC).
Newsl. 1(3) : 1-4. Document NR/CCOP/
SOPAC (9)/CR.37.

COX, M.E. 1980: Areal distribution of mar-
ine sediment mercury in the region around
Fiji. S. Pacif. mar. Geol. Notes l(lfJ) :'
111-22. Document NR/CCOP/SOPAC(9)/CR.6.

BADE, J.V. (comp.) 1980: Proceedings of
the Eighth Session of the Committee for
Co-ordination of Joint Prospecting for
~inera1 Resources in South Pacific Off- ,
shore Areas (CCOP/SOPAC). Wellington :
DSIR Science Information Division for
CCOP/SOPAC. 99 p. Document NR/CCOP/
SOPAC(9)/CR.35.
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Part 4: SUMMARY REPORT OF THE CCOPISOPAC-
JOC SECOND INTERNATIONAL WORKSHOP ON

GEOLOOY, MINERAL RESOURCES, AND
GEOPBY~CS OF THE SOUTH PACmC

Noumea, New Caledonia, 9-15 October 1980
(Previously published as Intergovernmental
Oceanographic Commission (IOC) Workshop

Report No. 27)

Preface
The Workshop is jointly sponsored by the .wasattended by representatives of the
Intergovernmental Oceanographic Commission Government Council and the Territorial As-
(of UNESCO) and the Committee for Co-ordin- sembly as well a~ by the Lord Mayor of
ation of Joint Prospecting for Mineral Re- Noumea. Scientists from the following 18
sources in.South Pacific Offshore Areas, and countries participated: Australia, Cook
will review and update the CCOP/SOPAC - IOC Islands, Fiji, France, Indonesia, Japan,
lDOE programme which was developed at the Kiribati, Nauru, New Zealand, Papua New
1975 Workshop on the same subject (see IOC Guinea, Philippines, Solomon Islands, Tonga,
Workshop Report No.6). The tc!rJIIsof refer- United Kingdom, United States of America,
ence of this Workshop in accordance to Union of Soviet Socialist Republics, Vanua-
decision WESTPAC 1-9, are to: tu, Western Samoa.
1. summarise present knOWledge and ongoing 2research projects on marine geosciences I aECTION OF CHAIRM\N AND VICE-CHAIRftWoI

in the South-west Pacific; AND NOMINATION OF RAPPORTEURS
o , , 0 The Workshop elected Dr S. Uyeda as Chairman2. 1~ent1fy maJor unsolved p:oblems 1n,the of the Workshop and Mr R. Richmond as Vice-
f1eld of geology, geophys1cs, and m1n- Chairman. Mr A. Macfarlane and Mr J. Dubois
eral resources. and further research work were appoint d rapporteurs.needed to solve these problems; e

3. define new scientific research and train- 3. GENERAL REVIEW AND BACKGROUNDPRESENT-
ing programmes for execution in the AT IONS
region. On behalf.of the two sponsoring organisations.

the IOC representative introduced the IOC
SUlDD18rY reJKn1 resolution under which the Workshop was estab-

I lished (decision WESTPAC 1-9) and read out
I OPENING OF·lHE KlRKSI{)P AND ADOPTION OF the Terms of Reference (as quoted in the

THE AGENDA Preface). The Chairman then explained how
The meeting was opened by His Excellency the the Workshop would be conducted. He stated
High Commissioner of the Republic in the Pac- that after a two-day review session (sympo-
ific Ocean, Chief of the Territory of New sium) a two-and-a-half day Workshop would
Caledonia and Dependencies, Mr C. Charbon- follow in which three Subcommittees would
niaud. His opening address is attached as meet separately in order to update and re-
Annex III. The representative of IOC, Dr G. formulate programmes and projects. The last
Giermann, Deputy Secretary of IOC. then wel- morning of the session would then be reserved
comed the Workshop on behalf of the Director- for adoption of the Summary Report, the Sub-
General of UNESCO and the Secretary IOC and committee programmes and projects, and the
thanked the French Government for its kind general recommendations. The three Sub-
offer to host the Workshop in Noumea. The committees were established as follows:
representative of ESCAP, Mr L. Machesky ad- .,dressed the Workshop on behalf of the E~e- A. Tec~on1c evolu~10n of ar~s and back-arc
cutive Secretary of ESCAP. In his message, bastns /.Evolut~on tectcmque des arcs
the Executive Secretary stressed the import- et bass1ns arr1ere-arc
ance of close co-operation between the United (Chairman - P. Coleman)
Nations agencies and Member States for the '
benefit of the re '0 Add'tO loB. [Ieepcrustal structure, petroaeneS1s andg1 n , 1 10na .reet1ngs h . , 0were made by the Chairman of CCOP/SOPAC M t ermal reg1me - evolut1on of the htho-
R. Richmond, who also served as Chairm~ o~ sphere!/ Structure ~rofonde ~e la croute,
the opening ceremony and by th D' .t f p!trogenese !t reg1me thel'lll1que- evotu-e aree or 0 tlon de la llthospherethe ORSTOM Centre, Mr de Boissezon. being the
host of the Workshop. The opening ceremony (Chairman - C.J. Allegre)
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C. Stratigraphy, sedimentary provenance and IOC looE International WOrkshop on Geology,
metallogenesis/Stratigraphie, origine des Mineral Resources and Geophysics of the South
sediments et metallogenese Pacific, held in Suva, Fiji, 1-6 September

(Chairman _ J. Wri ht) 1975 (IOC Workshop Report No.6), the Report
g of the WESTPAC Workshop on the Marine Geol-

A 'listof participants in the Subcommittees ogy and Geophysics of the North-west Pacif-
is attached as Annex VII. In the symposium ic, held in Tokyo, 27-31 March 1980 (IOC
held under this agenda item, 32 speakers pre- Workshop Report No.23), and the Report of
sented overview papers and specific papers the Second Ipternational Workshop on Marine
which collectively summarised the state of Geoscience, held under the sponsorship of
present knowledge and drew attention to prob- IOC, SCOR, and CMG (of lUGS), in Mauritius,
lems that remain to be solved. A list of 1-3 August 1976 (IOC Workshop Report No.9).
presentations is attached as Annex VI. The Subcommittees agreed that rather

The setting up of a volcanological insti- than updating the programme contained in the
tute has been proposed to serve the Australo- Suva Report of 1975, they would concentrate
Asian or Western Pacific region. This insti- on a small number of new projects which
tute could provide a formal course in the could be implemented at an early date with
basic principles of applied and theoretical the assistance of the countries in the
volcanology; assist in joint research pro- region.
~ects on the geology and geophysics of act- The Workshop was informed of a five-year
~ve,and,dormant volcanoes~ strength~n com- proposal for Soviet research in the Southmun~cat~on between volcan~cally act~ve count- P 'f' , 1 d' th f 11 'ries so that volcanologists could move ac~ ~c, ~nc u ~ng e 0 ow~ng.
quickly to critical areas during times of A study of recent tectonic activities, in
volcanic emergency, and provide a data bank particular seismicity, including micro-
for information on the volcanoes of the seisms, tectonic strain indices, and
region. A resolution proposing such an in- tsunamigenic earthquakes;
sti~ute was p:es~nted by the Australian a study of the main features of regionalNat~onal Comm~ss~on for UNESCO to the twenty- 4 th t t 'Iud' th 'first session of the General Conference of ep 5 ruc ure ~nc ~ng e an~sotropy
UNESCO held in Bel rade (October 1980). of the upper mantl~ and the study ~f place, g and role of magmat~c and metamorph~c pro-

The prospects for further ocean floor cesses in the geodynamic evolution of the
drilling in the area were mentioned by Dr Soutp-west Pacific;
Keith Crook, Se~retary of the Consor~ium , a study of the main characteristic feat-
for ?c:an Geosc~ences of the Austral~an un~- ures of mineral resources distribution.
vers~t~es (CO~S). He reported that COGS,had A comprehensive study of magmatic and
rec:ntly :ece~ved funds from th: Austral~an metamorphic rock associations of 'Mar~ne Sc~ence & Technology Adv~sory Com-. ma~nmittee'(AMSTAC) to support a workshop which reg~o~al st:uct~res and related endogen-
would consider Australian participation in ous m~ne:al~sat~on. A.survey of modern
th 1 t (1983) f th I t t· 1 geosyncl1ne seddment.atLon and ore format-e as year 0 e n erna aona ,," h h 'Programme of Ocean Drilling (IPOD) and the ~on ~~ compar~son w~t p aner~zo~~ geo-. .. syncl1ne development. Investlgataons ofsubsequent Ocean Marg~ns Dnll1ng programme ed' t 't' thei t .fi(OMO) The workshop which will involve ~ ~men compos~ ~on, .e~r s rat~ cat-
repre~entatives of i~dustry, government ~on types, ore content.ln differ~nt
institutions and universities will be held structural zones,.at d~ffere~t d~stances. '. '.. from volcanoes and other actave centres,~n Canberra, ~n March. The OMD organ~sat~on d t 'led t d f h d nd h dis contemplating group membership, with sev- ~h e a~ mi s ul~ 0t' y rogenous a y ro-
eral countries forming a group which would erma nera ~sa ron,
have a single vote. A group comprising The future programmes and projects of
Australian and SOPAC countries could be research which were developed under this
appropriate, and COGS therefore extends an agenda item are attached to this report as
invitation to CCOP/SOPAC to send an observer Annex V; special recommendations are con-
to the workshop. If Australia were to join tained in Annex IV.
IPOD, reinstatement of the recently abandoned
programme of hydraulic piston coring in the 5. ADOPTION OF THE SUMMARY REPORT INCLUDING
South-west.Pacific is likely. REC<M'fNDt\TlONS AND NEW PROGIW+1ES
4 The Workshop adopted the Summary Report and• DEVELOPMENT OF FUTURE PROGRAMMES AND the Annexes IV (Recommendations)and V (Pro-

PROJECTS grammes of research) contained therein.
The three Subcommittees met and formulated .
the progranaes and projects outlined in 6. CLOSlRE OF Tt£ ~RKSH(P
Annex V. In doing so, the Subcommittees took ,.intoaccount the Report of the CCOP/SOPAC _ The meetlng closed on Wednesday, 15 October,
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at noon. The participantsexpressedtheir Prof. J.D. Campbell
appreciationto the organisersof the Work- Universityof Otago
shop for their excellentarrangementsand P.O. Box 56
their generoushospitality. Dunedin,New Zealand

Prof. J.D. Campbell
Universityof Otago

ANNEX I P.O. Box 56
Dunedin,New Zealand

AGENDA
Mr R. CardwelI
CornellUniversity

1. Opening of the Workshopand adoptionof
the agenda New York 14853,U.S.A.

f· d V' Ch' Ithaca2. Election0 Chalrmanan lce- alrman Dr J.N. Carney
and nominationof rapporteurs GeologicalSurvey Department

3. General review and backgroundpresent- Vila, Vanuatu
ations

Mr J.L. Chatelain4. Developmentof future programmesand ORSTOM
projects. B.P. A5

5. Adoption of the SummaryReport including Noumea,New Caledonia
recommendationsand new programmes

Dr P.J. Coleman6. Closure of the Workshop GeologyDepartment
Universityof WesternAustralia
Nedlands;WA6009,Australia
Mr A. Colleau

ANNEX n B.R.G.M.
B.P. 56

UST QF PARTICIPANTS Noumea,New Caledonia
Prof. C.J. Allegre Mr J.Y. Collot
Institutde Physiquedu Globe ORSTOM
4, Place Jussieu B.P. AS
75230 Paris Cedex 05, France Noumea, New Caledonia
Mr M. Benezit Mr F.I.E. Coulson
Servicedes Mines GeologicalDivision
B.P. 465 Hinistry of Natural Resources
Noumea, New Caledonia Honiara,Solomon Islands
Dr P.M. Black Dr D.S. Cronan
Departmentof Geology Applied GeochemistryResearchGroup
Universityof Auckland ImperialCollege of Sciencesand Technology
Private Bag Prince Consort Road
Auckland,New Zealand London SW7 2BP, United Kingdom
Mr Branson Dr K.A.W. Crook
Bureau of Mineral Resources Departmentof Geology
P.O. Box 378 AustralianNationalUniversity
CanberraCity, ACT 2601, Australia P.O. Box 4

CanberraCity, ACT 2600, AustraliaProf. R.N. Brothers
Departmentof Geology Dr D.J. Cullen
Universityof Auckland N.Z. OceanographicInstitute
Private Bag P.O. Box 12346
Auckland,New Zealand Wellington,New Zealand
Dr H. Campbell Dr J. Daniel
N.Z. GeologicalSurvey ORSTOM
P.O. Box 30368 B.P. AS
Lower Hutt, New Zealand Noumea,New Caledonia
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Mr H.F. Doutch Dr J.W. Hawkins
Bureau of Mineral Resources GeologicalResearchDivisionA-020
P.O. Box 378 Scripps Institutionof OCeanography
CanberraCity, ACT 2601,Australia Universityof California

La Jolla, California92093, U.S.A.
Prof. J. Dubois
Laboratoirede Geophysique,"Bat 509 Dr G.W. Hughes
Universitede Paris-Sud-ORSAY GeologicalDivision
91405 ORSAY Cedex, France Ministryof Natural Resources

Honiara,Solomon Islands
Dr J. Dupont
ORSTOM Mr J. lItis
B.P. A5 ORSTOM
Noumea, New Caledonia B.P. A5

Noumea,New Caledonia
Mr J.V. Eade
N.Z. OceanographicInstitute Mr P. Jegat .
P.O. Box 12346 Servicedes Mines
Wellington,New Zealand B.P. 465

Noumea,New Caledonia
Ms C. Evans
Scripps Institutionof Oceanography Dr R.W. Johnson
A-008 La Jolla, California92093.U.S.A. Bureau of MineralResources

P.O. Box 378
Dr N.F. Exon CanberraCity, ACT 2601, Australia
U.N. OffshoreMineral Prospecting
C/- Mineral ResourcesDepartment Dr C. Jouannic
PrivateMail Bag, GPO CCOP/SOPAC
Suva, Fiji Mineral ResourcesDepartment

PrivateMail Bag, GPO
Mr Faivre Suva, Fiji
Societe Shell
B.P. 12 Dr H.R. Katz
Noumea, New Caledonia N.Z. GeologicalSurvey

P.O. Box 30368
Dr D. Falvey Lower Hutt, New Zealand
Departmentof Geology and Geophysics
Universityof Sydney Dr L.W. Kroenke
Sydney,NSW 2006, Australia U.N. OffshoreMineral Prospecting

C/- MineralResourcesDepartment
Mr N. Frazer PrivateMail Bag, GPO
Hawaii Instituteof Geophysics Suva, Fiji
2525 Correa Road
Honolulu 96822, U.S.A. Dr K. Lambeck

ResearchSchool of Earth Sciences
Mr G. Gerard AustralianNationalUniversity
B.R.G.M. P.O. Box 4
B.P. 56 CanberraCity, ACT 2600, Australia
Noumea, New Caledonia

Mr A. Lapouille
Dr G. Giermann ORSTOM
IntergovernmentalOceanographicCommission B.P. A5
UNESCO Noumea,New Caledonia
Place de Fontenoy
75700 Paris, France Mr H.~. Lopatin

Sevmorgeo
Prof. J. Grant-Mackie USSR LeningradMoyka 120, U.S.S.R.
Departmentof Geology
Universityof Auckland Dr B.M. Larue
Private Bag ORSTQM
Auckland,New Zealand B.P. A5

Noumea,New Caledonia
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Mr R.G. Littlefield Prof. G. Packham
Phillips PetroleumCompany Departmentof Geology and Geophysics
266 FPB 1 Universityof Sydney
Bartlesville Sydney,NSW 2006, Australia
Oklahoma 74004, U.S.A.

Mr S.N. Padmonegoro
Mr L.F. Machesky Consulatde la Republiqued I Indonesie
Economic Affairs Officer Noumea, New Caledonia
Mineral Resources Section,ESCAP
The United Nations Building Mr J.P. Paris
RajadamnernAvenue B.R.G.M.
Bangkok,Thailand B.P. 56

Noumea, New Caledonia
Mr A. Macfarlane
Geological Survey Department Mr C.B. Pitre
Vila, Vanuatu Service de Geologie

SocieteMetallurgiqueIe Nichel
Dr G. McMurtry B.P. E5
Hawaii Instituteof Geophysics Noumea, New Caledonia
Universityof Hawaii
2525 Correa Road Mr P.Podvin
HonolUlu, Hawaii 96822, U.S.A. B.R.G.M.

B.P. 56
Dr A. Malahoff Noumea, New Caledonia
National Ocean Survey/ NOAA
6001 Executive Boulevard Mr B. Pontoise
Rockville ORSTON
Maryland 20852 Attn Cx4, U.S.A. B.P. A5

No4mea, New Caledonia
Mr C. Matos
U.N. Offshore Mineral Prospecting Mr N. Rabinovitch
C/- Mineral ResourcesDepartment S.L.N.
Private Mail Bag, GPO B.P. E5
Suva, Fiji Noumea, New Caledonia
Mr P. Maurizot Mr B. Rao
B.R.G.M. Departmentof Geology and Mineralogy
B.P. 56 Universityof Queensland
Noumea, New Caledonia St Lucia

Brisbane,Q 4067, Australia
Mr B. Michel
S.L.N. Dr C. Ravenne
B.P. E5' InstitutFrancaisdu Petrole
Noumea, New Caledonia B.P. 311

92506 Rueil-MalmaisonCedex, France
Mr P. Milliard
Cie. Generale des Minerais Caledoniens Dr J. Recy
21-23, rue de l'Alma ORSTOM
Noumea, New Caledonia B.P. AS

Noumea, New Caledonia
Mr F. Missegue
ORSTOM Mr R.N. Richmond
B.P. AS Mineral ResourcesDepartment
Noumea, Ne~ Caledonia PrivateMail Bag, GPO

SUva, Fiji
Mr S.T.S. Nion
Geological Survey of Papua New Guinea Mr R.S. RiezaP.O. Box 778 PNOC ExplorationCorporation
Port Moresby Papua New Guinea P.O. Box 1208, Makati CommercialCenter
Mr T. Otang Maltati,Metro Manila, Philippines
Ministry of Natural ResourcesDevelopmentP.O. Box 261 Dr J.L. Saos
Bikenibeu Tarawa Kiribati MineralResourcesDepartment, , B.P. 637

Vila, Vanuatu
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Mr J. SCheibler Mr E.P. Winterstein
INCO- CX:eanie Apia Observatory
B.P. 218 Departmentof Agriculture
Noumea, New Caledonia P.O. Box 52

Apia, Western Samoa
Mr D. Seeher
Laboratoirede Tectonophysiql,le Mr J. Wright
2, Chemin de la Houssiniere Instituteof GeologicalSciences
Nantes, France Ring Road

Halton, Leeds LS15 8TQ, U.K.
Dr N.J. Skinner
Universityof the South Pacific Mr K. Yokoyama
P.O. Box 1168 Departmentof Geology
Suva, Fiji Universityof Auckland

Private Bag
Mr R.A.B. Sukamto Auckland,New Zealand
GeologicalResearch and DevelopmentCentre
JL Diponegoro 57 Dr N. Yqnekura
Bandung, Indonesia Departmentof G_ography

. Universityof Tokyo
Dr J. Talandier 7-3-1, Hongo, Bunkyo-ku
Laboratoirede Geophysique,Commissariat Tokyo, Japan 113.

a l'EnergieAtomique
B.P. 640 Dr V.V. Zdorovenin
Papeete,Tahiti Instituteof Earth's Physics

USSR Academy of Sciences
Dr M.J. Terman B. Gruzinskaya10
Chief, Bxanch of Middle Eastern and Moscow 123810,U.S.S.R.

Asian Geology
U.S. GeologicalSurvey Mr B.X. Zhang
National Centre {9l7) Chief, Natural ResourcesDivision, ESCAP
Reston, Virginia 22092, U.S.A. The United Nations Building

RajadamnernAvenue
Mr S.L. Tongilava Bangkok 2, Thailand
Ministry of Lands, Survey and Natural

Resources
P.O. Box 5 ANNEX mNuku'alofa,Tonga
Mr A. Utanga ADDRESS BY
Ministry of Works, Survey and Electricity Mr C CHARBONNIAUDDepartmentof Survey .
·~O.tBox 1l~ k I land On behalf of the Governmentof the French

ro onga, 00 s s Republic, I am particularlyhappy to welcome
Dr S. Uyeda the officialsin c~arge of th? technical
EarthquakeResearch Institute d?par~en~s of Var1?U~ countr1e~and ter-
Universityof Tokyo r1~Or1?S 1n the,Pac1f1c,and em1nent
No.1-I, Yayoi l-chome sC1ent1stswho,ln some cases,havecome a .
Bunkyo-ku Tokyo 113 Ja an much great?rd1~t~nce,to thlS sec?nd Work-, , p shop orgamsed J01ntly by the COllllll1tteefor
Mr A. Wantiez Co-ordinationof Joint Prospectingfor Min-
Cie. des Minerais Caledoniens eral Resourcesin South Pacific Offshore
EstablissementsBallande Areas and the IntergovernmentalCX:eanographic
B.P. C4 Commission. As Chief of the Territory, I am
Noumea, New Caledonia glad that it has been possible to hold this

meeting in New Caledoniaat the ORSTOM Centre
Dr J..K. Weissel in Noumea, whose teams of geologistsand geo-
Lamont-DohertyGeologicalObservato1Y physicistshave contribut~ ~o a greater
Palisades,N.Y. 10964,U.S.A. knOWledgeof the South Paclf1c.

, The peoples of the South Pacific have
Mr J.B. W1l~cox realised that the energy resourcesand raw
Bureau of Mlneral Resources materialsof the land masses are limited or
P.O. Box3?8 will rapidly be exhausted. They have turned
Canberra Clty, ACT. 2601, Australia their attentionto the vast ocean around
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them. They have great hopes of it - perhaps with reliable knowledge of the mineral
unduly great! But the scientiststaking resources of their vast ocean domain.
part in the explorationof the South Pacific
are not yet in possession of enough reliable
knowledge to encourage their hopes or to ~ IV
dispel their dreams.

I 0 h . ha h S . h P Of' RECOMMENDATIONSm1g t ment10n t t t e out aC1 1C
has been left relatively untouched in recent The Second CCOP/SOPAC- IOC International
years by major scientific programmes, and, Workshop on Geology, Mineral Resources and
in particular, no IPOD drilling has been Geophysics of the South Pacific,
carried out there for some time. Oceano-graphic expeditionsorganised by bodies out- 1. Recommends ~hat the Chairman of the Work-
side the South Pacific seem to have been shop transm1t for approval the adopted
less numerous than previously. I do not ~ummary Report ~f the Workshop (includ-
think that this is due either to lack of 1ng recommendat1onsand programmes of
scientific interest in the region or to research) tq the n~xt session ?foCCO~/
lack of i~terest in its potential; but SOPAC, to be held 1n Tarawa, K1r1bat1,
our maritime zones are far from the large 20-28 October 1?80~ and to the Secreta~y
countries which can afford to promote such of IOC for sUbm1S~10n to t~e next seSS10n
research and the economic crisis has of the IOC Execut1ve Counc1l, to be held
without ~ doubt caused them to revis~ in Mayor June 1981 in Spain, as well as
their prioritie~. Furthermore,the size to the next session of th~ ~rogramme
of the maritime zones to be explored is Group for t~e Western Pac1f1c (WESTPAC),
out of all proportion to the funds at the to be held m Jakarta, September 1981.
disposal of the countries and territories 2. Recommends that UNESCO and its IOC
of the South Pacific. CCOPfSOPAC, and ESCAP provide immediate

It is therefore particularly important train~ng in marine geology, geoph~sics,o o. and nnneraI resources as well as 1n data~hat~ act1ng through 1nte~nat10nalorgan- handling so as to avoid delays in the1Sat10ns such as the Comm1ttee for Co- 0' .
ordOnat' f J . t P t' f M' 1mplementat10nof the progranmes of1 10n 0 01n rospec mg or m- res ar h
eral Resources in South Pacific Offshore e c .
Areas and the IntergovernmentalOceano- 3. Recommends that UNESCO arrange for a meet-
graphic Commission of UNESCO, we should be ing of operators of seismographicnetworks
able to pool our efforts and even our funds with interestedrepresentativesof island
in order to extract maximum benefit from groups, in order to discuss: (1) the
national programmes or to co-operate in improvementof communicationbetween
carrying out explorationP!ogrammes. In 'existingnetworks and the establishment
this connection, I am able to state on of a regular exchange of seismographic
behalf of the government that France intends bulletins; (2) the exchange of technical
to continue to offer the services of its informationon instrumentation;and (3)
scientists and, as far as possible, its the establishmentof new networks in
nautical facilities,as it has already done critical areas.
both in the past and very recently off the 4 d h UNESCO d"t IOCcoast of Vanuatu. • Reco~en st. at an 1 sexam1ne>and 1mprove, as a matter of

You have met then to assess what has been priority, the co-ordinationand inter-
learned and to'devis~ research programmes pretati~n of the sei~~~c information
which, in the years to come, will help us to system 1n VaU4atu~ F1J1~ Samoa, a~d
advance our knowledge of submarine resources ~onga, and ~sunam1 wa~n1ng commun1cat-
in the South Pacific and subsequentlyto make 10n system 1n the reg10n.
use of those resources. I hope that these
programmes may further the advance of science,
but, above all, I hope that any mineral . ~ V
resources that you may be able to detect will
contribute to developmentand to a better PROGRAMMES OF RESEARCH
quality of life for all the inhabitantsof
this region.. . 1. REPORT OF Sl..IBCQ'oto\ITIEEA ON TECTONIC

Ladies and gentlemen, in welcoming you to EVOLUTION OF ARCS AND BACK-ARC BASINS
the Territory of New Caledonia, I should like
to express my sincere hope that your proceed- INTRODUCTION
lngs and discussionsmay be fruitful and The CCOP!SOPAC region is a key area for
that your present and future research may studying a wide range of fundamentalprob-
provide the peoples of the South Pacific lems, many of which are closely connected
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with assessments of hydrocarbon and mineral (Field Project 2-6) have been made by
resources potential, and geological hazards. ORST<»f. Compilation of this project depends

. , , upon future work in the region under theE~ucldat~on of the crustal,hlstO:y of the aegis of lPOD or the Ocean Margin Drilling
re~lon~ WhlCh ~ong othe: thlngs wlll re: Programme (OMO). Other projects, such as
qUlre,lnteg:atlon of marl~e and land:derlved the study of the Solomon and Woodlark Basins
stratl~raphlc and ge~physlcal data, lS an (Field Pro'ect 1-3) remain virtually un-essentlal component m the assessment of the to hed J ,
mineral and hydrocarbon resource potential uc.
of the region. Consequently the research The present status of each of the previous-
projects treated below have been examined ly proposed projects is tabulated in an
from a conjoint perspective in which rele- appendix to this report. The CCOP/SOPAC
vance to fundamental scientific problems and meeting in Kiribati may wish to comment on
relevance to resource assessments are inte- this summary, and the WESTPAC recommendations,
grated. in the light of scientific, technological,

. and economic developments which have occur-The,reglon affords ~xcellent ex~ples of red since the projects were originally pro-many lmportant tectonlc, geomorphlc, and d
sedimentary features associated with the pose •
~ctive margins of.oceanic p~at~s. These PROJECT A-I _ Study of island arc sedimen-
lnclude: the a~tlve volcanlc ls~and arcs tary basins' correlation of referenceand thelr assoclated trenches WhlCh character- i' a lit ti hise the zones of plate convergence along the sec lonS an se sm c 5 ra grap y
Melanesian Borderland and Tonga-Kermadec The geological history of island sedimentary
chain; fossil convergence zones such as the basins is of fundamental importance to the
Fiji Platform; actively extending and in- study of island arc tectonics, their resource
active marginal basins with passive, oblique- evaluation and geological hazards assess-
slip, and active trench margins; active and ment. Detailed age, lithological and thick-
inactive inter-arc basins diverse in size ness data from sedimentary reference
and sedimentary fill; and regions where sections on the islands are vital to the
the volarity of subduction may have been recognition and understanding of offshore
reversed following the collision of an seismic reflection and refraction profiles.
oceanic plateau with a trench. In particular, thickness and lithology

Each of these features displays consider- observed in out~rops ~re the d~ta to be
able internal variation. For example, the used for co~parlson wlth vel~clty para-
active trenches vary in depth along their meters obtalned from refractl~n work off-
lengths. In three instances this variation shore, as well as, whe:e posslble, on land
is due to the pres~nce of ridges on the (~.g., Guadalcana~ Plalns). ~ese velo-
oceanic crust which is being consumed at Clt~ parameter~ wlll also deflne total
the trench. The Woodlark Rise, an active sedlmentary thlckness and basement.
spreading centre is being consumed at a high taken since the first CCOP/SOPAC Workshop in
angle beneath New Georgia, .interruptingthe 1975 shows th~t this history involves large
Solomons Trench. An inactive ridge, the lateral rotatlon~,~f c:ustal blocks, such
d'Entrecasteaux Fracture Zone, is being con- a~ Vanuatu and F1Jl WhlCh rotated in oppo-
sumed orthogonally beneath Espiritu Santo, slte sen~es, and substantial vertical move-
interrupting the New Hebrides Trench. The ments, wlth late Quaternary rates as high
inactive Louisville Ridge, which is being as 5 m/lOOO years in parts of Vanuatu and
consumed obliquely at the Tonga-Kermadec New Zealand.
Trench, ha~ swept southwards.al~ng the The thermal, deformational, and geomorphic
trench durlng,the,past few mllllo~ years consequences of this dynamic history are
thereby contrlbutlng to morphol~glca~ con- particularly relevant to sedimentary basins
trasts between the fore-arc reg19ns ln the in the region, such as the Central Solomons
Tonga and Kermadec segments of the Tonga- Trough, which are prospective for hydro-
Kermadec arc. carbons.

Conver~ent m~gins in the reg~on vary . The 1975 CCOP/SOPAC Workshop proposed a
greatly ln thelr vectors o~ motlon relatlve number of research projects that fall within
to ~he,ear~h's mantle. Th~s feature of the the purview of Committee A. Other projects
reglon s Ilthosphere dynamlCS may account were commended to this Workshop by the
f~r ~he tecton~c and geomorphic di~er~ity WESTPAC Workshop held in Tokyo in March 1980.
~lthl~ t~e.reglon, an~ :elated varlatlons Substantial progress has been made on some
ln selsmlclty, volcanlclty, and heat flow. of these projects, for example, Field Pro-

Geological and geophysical data attest to ject 1-2: Study of the North Fiji Basin.
the dynamic nature of the region throughout Essential preliminary studies have been com-
the Cenozoic. The history of crustal evo- pfeted on other projects, for example, the
lution in the region is complex. Work under- sate surveys of the Tonaa-Lau Transect
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The purpose of this project is to pro- limestonesof Vava'u should be studied and
vide basic stratigraphicand structural presented in detail, to assist offshore
data to assist in the preliminaryaSSeSS- seismic interpretation.
ment of hydr~carbonpotential.andseismic Recommendations
hazards. Th1s can be accomp11shedby
detailed marine geophysicalsurveys in- (1) For the successof ProjectA-I, the
cluding the collectionof single and geologicalsurveys of the respectiveisland
multi-channelseismic reflection,gravity countriesshould produce.bio-and litho-
and magnetic data, along with the land stratigraphiccolumns anc'correlationsbe-
studies. tween adjacent islands. This study should

. .. . be combinedwith shallowdrillipg (50-100m)Su~h 1nvest1gat10nsare recommended1n on land for stratigraphicsectioncompi-
the 1~la~d arcs of Manus- New Ireland,... lation,heat flow measurements,deter-
Bouga1nv1lle,the Sol~mons,Van~atu, ~1J1, mination of physical properties,and'to
and !onga, where deta1led strat1graph1c obtain samples for source rock analysessect10ns can be evaluated. .
(1) I th M N I 1 d . th (2) Detailed,high quality,marine geo-n e anus - ew re an regron, e h . 1 d (. 1 hI' .M' L' ft' d h M' Pl' P YS1ca ata S1ng e-c anne seassuc,10cene aU1S orma 10n ~n t e 10- 10cene seismicrefraction,gravity.magnetics.
Rambutyo ~eds may occur 1n offshorewrench and bathymetry)should be collectedin the
fault bas1ns. key prospectiveareas of the Melanesian
(2) The mid-Tertiarysequence of Western Borderlands. In addition,high frequency,
Bougainvilleshould be correlatedwith the true amplitudemulti-channelseismicdata
Etoile-l Well section. should be collectedto elucidatebasin
(3) In the Solomon Islands.the detailed seismic stratigraphy~sUb~i~e~cehi~tory,
dat V'l bl f th Sh tl d G structureand tecton1cs,1n1t1ally1n thea a aa a e rom e or an roup, C dCho' ul d N G . I 1 d ld entral SolomonsTrough an the Central
USe~~~lY's:nrve:~ ae~~~~:olsf~ ~h:~ligo- Basin of Vanuatu.
cene to Pleistocenestratigraphyin the (3) The presence of broad wrench fault
north-westernCentral SolomonsTrough. zones such as those suspectedbetween
Likewise,the detailed data of the Late Manus and New Ireland,along the eastern
Cretaceousto Pleistocenesequence in and possibly south-westernlimits of the
southernMalaita, Nggela, and Guadalcanal Central SolomonsTrough and also the Central
would assist interpretationin the south- Basin of Vanuatu should be investigatedin
easternpart of the same basin.' detail. The results of this investigation

Lithologicaldata from Rennell Island sho~ld be relat~ to th: ESCAP Sedime~tary
M1'oceneand Ple1't l' t Bas1ns Correlat10nsProJect (IGCPProJects ocene 1mes ones may No 32)
assist in the interpretationof future • .
seismic surveys in that region. PROJECTA-2 - Solomon Islandspalaee-

The Middle Miocene to Pleistocenese- magnetic project
quence of Nendo Island in the Santa Cruz Palaeomagneticstudieshave been carried out
Group may usefully be correlatedwith se- in Tonga, Fiji, Vanuatu, and Papua New
qup-ncesin nearby offshore basins, such as Guinea over the last four years following
the ~orth Fi?i Basin and the northern New the recommendationsof the previous Workshop.
Hebr1des Bas1n. Arc rotationsdemonstratedby these data,
(4) In Vanuatu detailed data on the Mio- togetherwith the sea-floormagnetics,pro-
cene and Plioce~e sedimentsof Espiritu vide an essentialbasis for Tertiary palaeo-
Santo and Malekula Islands,togetherwith tectonicand p~laeogeographicreco~st~ctions.
the Mio-Pliocenesedimentson Maewo and The understand1ngof the geotecton1ch1story
Pentecost Islands will assist the inter- of a region is a necessaryprerequisitefor
pretation of seis~i~ profiles in the hy~rocarbon:xplorationand.a desirable
adjacent Central Basin. adJunct to m1neral explorat1on.
(5) In the Fiji region, detailed work on Whe~her or not the po~arity of the nor~h-
the Miocene-Pliocenesedimentarybasins of ern s~de of ~he Melanes1anarc ~eversed 1n
western Viti Levu, especiallystratigraphic, the M10cene 1S·one of the more 1m~ortant
and thicknessrelationshipsbetween the unresolvedproblems of the tecton1CSof the
Wainimalaand younger formationswould ~rc complex. ~t h~s been suggestedthat the
assist correlationof offshore seismic 1sland of Mala1ta 1S part of a flake of the
studies with land data Ontong Java Plateau, thrust across the. blocked subductionzone. The BIOtionof the
(~) In Tonga, the Eocene-Oligoceneand Pacificplate with respect to the astheno-
M10cene sequence of 'Eua, the Miocene sphere in the northernMelanesianregion is
sections exposed on various islands of the approximatelywestwards, and that of the
Nomuka Group, and the probable Pliocene Indianplate northwards. Becaase of these

95



contrasting motions, palaeomagnetic studies from recent refraction studies.
on well-dated rocks on Malaita and other 'islands of the group should i di t th' . Accuracy of lo~tlons s~ould also be, , ,n. ca e elr Improved by the InstallatIon of seismic
plate a~soclatlons and the t~mlng of any stations on islands of the region such as
relocatlons of plate boundanes. Wallis, Futuna, Rotuma, and Nia'foou. To-

The Solomon Islands arc may have origin- wards this end the Committee also strongly
ated on the Indian/Australianplate, or recommends that the complementary tele-
alternatively on the Pacific plate remote metered seismic network in Fiji be improved
from the present plate boundary region. by the provision through aid sources of an
Palaeomagnetic studies of Palaeogene and on-line computer for interpretation of data
Late Cretaceous rocks may resolve this (cf. Recommendation in Annex IV).
question. Target areas for plate boundarie~ studies

Another fundamental problem concerns the should be selected from analysis of t~e seis-
degree of integrity of an island arc during mic data and from the examination of magnetic
a back-arc or marginal basin sea-floor anomalies located over the North Fiji and Lau
spreading episode. Miocene and Pliocene Basins. These areas would be best located
palaeomagnetic data from Vanuatu have along active ridge sections and fracture
strongly suggested integral arc rotation zones and their intersections. Seismic and
from six million years ago. Miocene and microseismic activity of the target areas
Pliocene rocks also occur in the Santa Cruz should then be examined through the ship-
Islands. Since these are part of the New board deployment of ocean bottom seismic
Hebrides island arc palaeomagnetic sampling arrays across and along these active tecton-
on Santa Cruz Islands should resolve the ic features.
style of arc ro~ation. Confirmation of the These studies should provide a precise
presumed t.ectcnacsof the renmant arc d f' ., f h . , .("Vitya A c") h ld b . ed b 1 e lnltlon 0 t e margInal baSln/Paciflc.z r .s ou e gaIn y pa aeo- plate boundary and a better assessment of the
magnet:c samplIng of Fatutaka (Mitra) Anuta earthquake hazards and kinematic history of
and adJacent eastern Solomon Islands. this region.
Recommendationsl' , PROJECT A-4 - The geo1>.!!lsicaland geochemic-
(,) A detaIled p~laeo~gnetlc,survey inclu- al consequences of sUbduction of the
dlng,magnetostratlg:aphlcstudIes ~hould be WoOdlark spreading system at the SOlomon
carrIed out ~n the Islands of Malalta and .:.I~s~lan==d~a~r~c~-~t~r~en~ch~s~y~s~t~em~Guadalcanal 1n the Solomon Islands. Some· -sampling may also be necessary on Nggela The subduction of an active spreading system
San Cristobal,and Santa Isabel. ' at an oceanic island arc-trench system is a

. ' significant tectonic occurrence. In the
(2) ,A palaeomagnet1c survey should be south-western Pacific this situation is
carr1ed out on the eastern Solomon Islands. occurring today, where the Woodlark spreading

, '" , , , system (of post-Miocene age) is being SUb-
PROJECT A-3 - Def1nlt1on of.f~dlan Paclf1c ducted beneath the New Georgia Islands sect-

plate boundary north of F1J1 ion of the Solomon Island arc. The Woodlark
Most of the tectonic lineations along the Basin- Solomon Islands region thus provides:
South-west Pacific reflect the present and (a) ~ unique opportunity to study the geo-
former plate boundaries between the Indian phySIcal and geochemical effects of oblique
and Pacific plates. It is important to de- subduction of an active oceanic spreading
lineate the position of the present plate system at an intra-oceanic island arc; and
boundaries between the Pacific and Indian (b) a natural laboratory in which the roles
plates and between the plates and the margin- of sediment and altered oceanic crust in
al basins, both for scientific reasons and island arc magma genesis can be determined.
for the assessment of earthquake hazards. We therefore propose an integrated study of

Th 1 t b d b this region with the following objectivesepa e oun ary etween the North Fiji .
~asin, the Lau Basin, and the Pacific plate (1) ,TO a~certain the geoc~emistry of both
1S poorly defined, especially in the region the.1ncom1ng (Woodlark Bas1n) crust and
north of Fiji where there appears ,tobe a sedIments and the voluminous Plio-Pleistocene
complex zone between the two marginal ?asins subaerial and submarine lavas erupted in and
and the Pacific plate. around the New Georgia Islands.

It is recommended that the data collected (2) To determine the present heat flow
since 1970 on earthquake activity in the regime in that part of the Solomon Island
North Fiji - Lau Basins area be re-examined. ar~ where the Wood1ark spreading system is
first motion determinations should be made beIng subducted.
t~getherw~thr~lo~ationo~ ~ociusi~g (3) 'Todetermine the ages of the main rock
llthospher1c se1sm1C veloc1t1es obta1ned associations of the New Georgia group.
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(4) To undertake a comparative study of to have profoWld geologic consequences. The
the post-Pliocene vertical tectonics of the collision and subsequent incorporation of
New Georgia group and the adjacent islands small seamounts with island arcs have been
of the Solomons arc and hence to investigate documented in both the Tonga and Marianas
possible links between subduction of buoyant regions. The interaction of features of
Woodlark Basin crust and such vertical move- intermediate size, such as elongate aseismic
ments. ridges and small plateaus. has not been as

To implement this project approximately :~;r:~~~~ed, however, and is not fUlly
one month of shiptime would be required in .
the Woodlark Basin - Solomon Islands region. Within the South-west Pacific, two key
A shipboard dredging and coring programme examples exist of such ridgo-trench inter-
would be necessary to collect a suite of actions, clearly differing in tectonic
oceanic crust and sediment samples repre- style. One is representative of orthogonal
sentative of the materials being delivered subduction of a small elongate plateau and
to the Solomon Trench, and to sample the fracture zone. The other is representative
two recently active ~ubmarine volcanoes of the oblique subduction of an extensive
20-40 kIDlandward of the trench axis. The aseismic ridge, effectively sweeping the
month of shirtime would also allow the map- island arc longitudinally. In the former
ping of the poorly known tectonic fabric of example, the d'Entrecasteaux Ridge and the
the eastern part of the Woodlark Basin (near adjacent North d'Entrecasteaux Plateau are
the trench) and make possible the necessary impinging on the New Hebrides Trench. In
measurements of the thermal regime at the the latter example the Louisville Ridge is
trench and in the fore-arc and back-arc sweeping down the Tonga frontal arc.
areas around the New Georgia Islands (includ- 0ing the Slot). Consequ~nc~s o~ the ~pparent subductlon of

these ase1sm1C r1dges 1nclude:
The New Georgia Islands are currently the o. 0 0subject of a 1:50 000 scale geological map- (1) mod1f1cat10n of the sUbd~ct1o~ g~o-

ping programme being conducted by the Solomon metry and patterns of se1smic1ty,
Islands Geological Survey. This work will (2) uplift and deformation of the fore-
include petrographic studies and major ele- arc regions;
ment geochemistry of the main rock associat- (3)·h 0 h 1 f f dions c anges an morp 0 ogy 0 ore-arc an

. inter-arc basins which may include
Samples of both subducted and erupted development of environments of restrict-

materials should be analysed for phase chem- ed circulation;
istry, major, minor, and trace elements and ...Nd Sr and Pb isotopic ratios (4) sh1fts 1n sed1mentary provenance, , . resulting in the introduction of land-

An aeromagnetic survey over the Woodlark derived sediment;
Basin before the shipboard programme would . .4etermine the magnetic lineation fabric in (5) 1n the case of obl~quely sUbdu~ted
mnre detail This would allow mor. . features, progress1ve changes 1n mor-..••. e prec1se hind 0 •• h' t f,locationof the dredge sites. Poo ogy a S~1Sm1C1ty as t e S1 e 0- r1dge subduct.Lenmoves laterally.

Knowledge of the geothermal regime over the
Solomon Island arc, and particularly over the very little is known about the effects of
thickly sedimented Central Solomons Trough aseismic ridge subduction on: (1) arc vol-
(the Slot), will have important implications canism; (2)'geochemistry of arc volcanics;
for the hydrocarbon potential of sedimentary (3) perturbation of the geothermal regime;
basins in the Solomon Islands. and (4) tectonic erosion of the inner trench

Bo h h h· d wall versus formation of accretionary prisms.t t e geoc em1cal ata and geothermal
measurements acquired under this project Particular note should be taken of the
would prOVide the important chemical (mass inadequate seismological coverage in the
balance) constraints and physical boundary Kingdom of Tonga. Since Cornell University
conditions required for the understanding of disbanded their deep earthquake seismological
how oblique subduction of an active spread- network in Tortgain 1975, no further seismic
ing system influences or determines island studies have been carried out in the area.
arc magma genesis. It is important to note that Tonga has been

the site of two great earthquakes (> 8, Rich-
PROJECT A-5 - Effects of subduction of ter scale) early in this century. Another

aseismic ridges ana small plateaus in the major earthquake, measuring 7.8 on the Rich-
South-west Pacific ter scale, occurred in 1977. Other major

o earthquakes may well continue to affect theThe entry of ~arge oceanl~ plateaus! such as area periodically. It is important., there-
Ontong Java, 1nto subduct10n zones 1S known fore, to monitor this activity with a view
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to devising safety measures and long-term plates in subduction zones is a crucial ele-
prediction of major events. ment of global tectonics. Subduction zones

are major plate boundaries and may be the
Recommendations locations for generation and/or destruction
(1) Investigate possible perturbations in of continent~l crust. Subduction zones,are
the geothermal regime due to subduction of als? ~he loc1 of earthquakes and volcan1c
aaeismic rid es in Ton a and .Vanuatu. act1v1ty. Better knowledge of thes~ pheno-g g mena, as they relate to the subduct10n
(2) Identify changes in subaerial and sub- processes, will contribute to more accurate
marine geomorphology of the fore-arc region forecasting of these potentially devastating
and outer and inner slopes of the trench, events.
~ue to.island ~rc-aseismic r~dge in~eraction, Convergent margins are associated with
1nclud1ng det~1led bathymetr1c mapp1~g,. many important mineral deposits. These in-
dredging, cor1ng, an~ ocean-floor dr1ll1ng clude massive chromite deposits within ophio-
;long the fore-arcs 1n both Vanuatu and lite complexes and the porphyry copper depos-

onga. its associated with acidic and andesitic
(3) Identify structural elements in volcanism. Thermal anomalies are recognised
Vanuatu and Tonga resulting from trans-, throughout the subduction zone. The develop-
current fault and horizontal displacements. ment of this geothermal energy may be an
(4) U d t k t· tud' th important energy supply for the countriesn er a e compara 1ve s 1es on e within this area.crustal structure of the d'Entrecasteaux
Ridge, North d'Entrecasteau.xPlateau, and The South Pacific offers a nearly unique
Louisville Ridge using seismic reflection opportunity to study lithospheric plate be-
and refraction techniques, together with haviour without the interfering effects of
co-ordinated studies on the crustal struct- continental lithospherebecause the sub-
ure of the affected regions of the adjacent duction zones and island arcs are completely
arcs to assess the effects of differences detached from the Indian-Australianplate
in subduction geometry. by intervening ocean basins. The region
(5) Compare the timing of sedimentary, ~ontai~s a variety of geodynamic features
magmatic, and deformational events in the 1nc~ud1ng ~he trenches, arcs, and back-~rc
Tonga arc with the timing of subduction bas1ns typ1cal of convergent plate marg1ns.
events. It should be noted that as a result of

. . extensive previous studies in the region
(6) ~nstall a telemeter~ s~1sm1c net- the basic tectonic and geodynamic frame-
work 1n Tonga, perhaps t1ed 1nto the work is better understood. It is pro-
exi~t~ng Fiji network.to permit more posed that the next decade be devoted to
eff~c1ent data redu~t10n and to ~IIOW more detailed studies dealing with pro-
reg10nal early warn1ng of potent1al cesses rather than to reconnaissance
tsunamis. surveys. The key areas needing detailed
(7) Study the shallow earthquakes in Tonga ~eoph~s~cal and g~ologic study may be
preViously recorded in the disbanded Cornell 1dent1f1ed and maJor problems needing
network with a view to locating active shal- study may be proposed.
low seismic zones. Field and laboratory research projects
(8) Train Tongan nationals as seismograph done with the fund~ng ~upp~rt of govern-
station operators. ments or research 1nst1tut1ons should be

. . continued and given encouragementon the
~9) UNESCO and 1tS lOG sh?UI~ exam1ne and internationallevel. This is necessary
1mp~ve! as a ~tter of.pr10r1ty, th~ C?- to achieve the major scientific objective
~rd1nat1?n and 1nte~rat1on of th~,~e1sm1c of understanding the evolution of the
1nformat10n system 1n Vanuatu, F1J1, samoa, earth's lithosphericplates.
and Tonga and the tsunami warning communi- . ,
cation system in the region. (This Re- The stud1es wh1ch can and should be made
commendation is repeated as Recommendation on these fundamental problems are numerous
4 of Annex IV.)' and varied.

Many of these projects may be done without
the need for internationalco-operation, but

I I. REPORT OF SI..IBCa1"1ITIEE B ON DEEP it is important that the results of these be
CRUSTAL STRUCTURE, PETROGENESIS AND co-ordinated with other programmes, and that
THE 1}£RW\L REGIr1: - EVOWTION OF 1liE the data be synthesised periodically.
LITHOSPHERE Such co-ordinationof research, data

INTRODUCTION compilation,and synthesis should continue
in three fundamental areas:

Understanding the behaviour of lithosplleric
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(a) cataloguing of active volcanoes and titic harzburgitesor with c~lative
volcanic events; dunites; other have quite mInor chromite

, , " , deposits. Pillow lavas may contain import-(b) cataloguIng and mappIng of seIsmIcIty; ant Cu, Zn, Fe sUlphide associations,while
(c) systematic compilationof geological, others contain only minor Mn, Fe oxide

geophysical,and bathymetric surveys. crusts. ,Som~ ophiolite,belts~re ex~ected
This should include satellite imagery to contaIn nIckel sulphIde enrIched In
and geophysical survey results. platinum group metals.

A South Pacific informationcentre should Therefore, the present day scientific
be encouraged by appropriate funding to col- quetion is not only to understand ophiolite
lect all documents relevant to these pro- genesis, but also to classify and explain
grammes. The information should be avail- t~eir diversities. Such ~ompilatiohm~y
able to anyone who wishes to undertake gIve a clue ~o understandIngoceanic,lltho-
research in this region. sphere genesIs and evolution, tectonIC pro-

cesses in subduction zones related to the
Three speci~ic pro~~cts are sugges~ed for developmentof mountain chains, and a

70ncentrated InternatIonalco-operatIondur- systematic guide for the explorationof
Ing the next two years. mineral deposits.
Project B-1 - Ophiol~tes; e~l~cement, In this respect the western Pacific offers

m~chanIsms varIatIons; mIner- unique opportunitiesto develop such a pro-
a resources. ject.

Project B-2 - Mecha~ica~ properties of,the (1) The 0 hiolite co lexes are numerous
oceamc l1thospherestudded p mp, ' ,th h b d' well exposed, and seem to dIsplay large varI-. . roug en mg .processes. ations, Huge complexes are known in the

ProJect B-3 - The thermal regIme of the Philippines Papua New Guinea and New Cale-
descending oceanic litho- donia. Smail complexes have been reported
sphere. in the Solomon Islands,Vanuatu (formerNew

All projects have specific importance to Hebrides), and New Zealand.
the South Pacific ar~a. ~ll have import~nce (2) The geodynamic situation in those areas
to the local populatIons In respect to mIn- excludes a tectonic emplacementby continent-
eral resources and to geologicalhazards. continent collision (as in the Alps or in

the Himalayas) and their evolution can be
PROJECT B-1 - Ophiolites; emplacement understood in terms of the plate tectonic

mechanisms variations; mineral resources history 6f the area.
Ophiolite complexes have been recognised as (3) The western Pacific ophiolites are
a piece of oceanic crust "transplanted"on situated within the ocean-continentor ocean-
to the continent by some processes linked ocean transition and therefore it is possible
with plate convergence. to study their character on land as well as

In recent years extensive explorationhas offshor~. Such studie~ have been conduct~
been done on ophiolite complexes around the S9 far In Papua New GUInea and New CaledonIa.
world, and these stud~es have given su~p0:t (4) Various ophiolites in the western
to some early suggestI?nS that the ?phI01It~ Pacific are.known to contain important min-
co~plexes are n?t a unIque ~etrologlc,assocl- eral deposits; much economic hope can be
atI0R but contaIn several dIfferent kInds of attached to such a project. .
associations reflecting varieties of oceanic , . .
crust. Some ophiolite complexes may have (5) Such comparatIvepr?Jects can ?e bes~
been formed in back-arc basins; others may co~duc~ed by a co-operatlv~effort InvolVIng
be associated with island arc magmatism. SCIentIsts from the countrIes where these
Some may be generated in large ocean basins complexes are located.
either at mi~-ocean ridges, fracture zones, Consideringour present state of knowledge
or as ocean Islands. of ophiolites we suggest the following pro-

The mode of transplantationon to the grammes for the next four years.
continent may not be unique. Some scientists
support the obduction m~chanism, others. 1. Mapping of the ophiolite complexesfavour the back-subductIontransplantatIon
(BST), a third group emphasises the collision Special emphasis should be given to
tectonic ~rocess, and recen~ly a process of (a) evaluation of the thickness of the pil-
transductIonhas also been Invoked. low basalts, dolerite dike-sill com-

Such.variety is also apparent with respect plexes, gabbros, ultramafics;
t? mineral deposits associat~ ~ith'ophio- (b) study of the nature of sediments in
lItes. Some complexes contaIn Important contact with the upper pillow lavas'
chromite deposits associated witk perido- '
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(c) systematic use of the structure cross- associatedwith tectonic processes
sections. (low Thigh P gradient).

. .. (b) Distinguishingby mineralogy and oxygen2. Datlng,of the ophiollte formatlon and isotopes the alteration associated with
tectonlC emplacements spreading centres (sea water) from the

(a) Dating of the ophiolite formation can continentalalteration. Such distinct-
be achieved routinely by two methods: ion i~ specially important for serpen-
Sm-Nd method applied to the gabbroic tinisationwhich may be used as guide
rocks using Plag Pyr combined with for mineral prospecting.
micropalaeontologicaldating applied to
the sediments in contact with pillow 5 St di 0 i 1 s nd tallolavas. • u es n m nera resource a me -

genesis(b) Dating of the age of tectonic emplace- .ments is more difficult to achieve (a) Maklng a systematic study of the sul-
because some ophiolites have been in- phides and oxides associat~d with pil-
volved in polytectonic episodes; the lows and sed~mentary sUlphlde blankets.
dating.can be made only.by ca:eful. (b) Making a comparativestudy of chromite
geolo~lcal stud~es comblned wlth stratl- deposits consideringchromite chemistry,
graphlc and datlng techniques. However, host rock petrology and deformationof
a systematic use of the "Ar -~oAr radio- the host rock. '
metric dating technique using the multi-
plateau concept may be a way to solve (c) Making systematic studies of the nickel
such a problem. Another way may be the sulphide within the lower part of the
direct dating of metamorphic minerals gabbro sequence.
(amphiboles). Cd) Studying the concentrationof nickel as

(c) Dating of the calcalkalineporphyries ~ltera~ion~rodu~ts of the peridotit~s
or granitoids which cut the ophiolites ln con~unctlonwlth th~ ge~orph~loglcal
(such as in Papua New Guinea or New evolutlon. A comparatlvehlstorlcal
Caledonia). geomorphologywill be welcome.

3. Characterisationof the ophiolite com- 6. Studies on palaeomagneticsand magnetism
plexes by chemical methOds The studies of rock magnetism of the ophio-

(a) Defining the petrological suites by the lites complexes of the western Pacific islands
use of classical petrologicalconcepts should be encouraged.
and by major element chemistry. Ca) The location of the Western Pacific

(b) Studying a selected number of typical relative to the geomagneticpole position
suites by mineral analysis using elec- in the Tertiary time may help in the
tron probe. search for magnetic reversals in the

(c) Studying different suites by trace ele- ophiolite complexes.
ments with special emphasis on immobile (b) Conventionalpalaeomagneticreconstruct-
incompatibleelements; REE, Ta, Th, Hf, ion may give important constraints on
Zr, Ti. the tectonic "trajectories" of the

(d) Studying the isotopic compositionof ophiolite complexes.
the different cO~lexes br:l~sNd/l~~Nd, Cc) The study of the magnetic orientation
87St/8lSt, 201Pbl O~ Pb, 2 7 Pb/20~Pb, in relation to the tectonic history
208Pbl20~:Ph., may constrain models of tectcnrc form-

The data should be compared with'analyses ation.
obtained on dredged samples from the same (d) The measurement of NRM and magnetic
region. A systematic local comparison with susceptibilityof the different compo-
island arc volcanism should be done to nents of the ophiolite suites may
decipher the possible relationshipsbetween become a fundamentalguide in inter-
these two fundamentalaspects of island arc preting explorationmagnetic surveys.
petrology.

7. Geophysical surveys inland4. Studies on metamorphism and hydrothermal '
alteration (a) Gravimetric survey: the high densities

. . .. of peridotites and the sharp contrastCa) Deflnltlon by petrologlcalme~hods o~ of density between altered and fresh
th~ geotherma~ gradient assoclated wlth peridotites and within the country
prlmary genesls (spreadingcen~re) as rocks (limestones and schists) permit
opposed to the geothermal gradlent constructionof a deep structure model.
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(b) Seismic reflection and refraction pro- lithosphereare necessary. includin, detailed
files: a systematic determinationof topography.of the bUlge and a good estimate
Vp, VS. Vp/Vs in situ in conjunctLon of the depth of the trench. Therefore.
with laboratorymeasurements by ultra- accurate bathymetricmaps are crucial for
sonics on rock samples may ~elp in re- these projects as are seismic definitions
constructing the shape of the bodies. of the dip angle and its possible vari-
Three dimensionalmodelling techniques ation with depth of the subduction zone.
should be used in some selected bodies. In addition good observationsare needed

on the shape of the subducted lithosphere.
8. Offshore survey These observationscan be obtained by map-
A systematic geophysicaland geological sur- ping the spatial distributionof earth-
vey of the offshore continuationof these quakes. These observationsshould be made
ophiolites should be made. Such a survey at different places in order to obtain
should include seismic profiling. gravi- relationshipswith various geodynamical
metric. and magnetic data. parameters including age of lithospheric

I ., h h IPOD plates. thickness of the plate.n connectlon Wlt t e programme. '
a ~oring p~o~r~e i~ the offshore ~ontinu- 2. Detailed seismicity studies including the
atlon of op~lolltes ln Papua New GUlnea or use of ocean.bottom seismometersNew Caledonla should be encouraged.

Seismicity studies should be continued in
9. Seafloor sampling the South-west Pacific to determine the

.. . geometry of mantle seismic (Benioff) zones.A comprehenslved:edglng programme l~ re- earthquake focal mechanism solutions.
commended to obtaln samples o~ ocea~lc spatial distributionof shallow earthquakes.
cru~t/~ppermantle for comparlson wlth th~ and the seismic zonation of the region. For
Ophlol~te masses. Two areas.deservespeclal some regions. such as Tonga. for which ,there
attentlon: (1) back-arc baslns; and (2) is no adequate distributionof seismograph
the walls of trenches closest to the arcs. stations. establishmentof new networks

should be encouraged. In regions where
PROJECT B-2 - Mechanical~roaerties of the land is unavailable.ocean bottom seis-

oceanic lithosphere st ie through bend- mometers should be deployed.
ing processes

Since the original rheological definition of 3. Gravimetry and geodesy
lithosphericplates (which distinguished A systematic study of geodetic observations
between an elastic plate and plastic or combining spacecraft radar altimetry with
visco-elastic asthenosphere).much progress the marine gravimetric surveys will permit
has been made in the study of lithospheric a better definition of the lithospheric
rheology. Studies of both oceanic and con- characteristics.
tinenta~ areas sugg~st that the mechanical Special attention should be given to the
prop~rtle~ of the lltho~phereshould be study of oceanic plateaus and the deflect-
examined m a more de'tai Ied and careful way. ions caused by seamount loading and by .sub-

Recently the structure of the oceanic duction. Observations of instantaneous
lithosphere has attracted much scientific plate motions and deformations,using both
activity. Several types of oceanic litho- spatial and terrestrialmethods. should be
spheric plates can be distinguished; among encouraged.
others, oceanic plateau or seamount types
are clearly distinct from the "normal" 4. Neotectonic observations
oceanic type. The neotectonicsof the different islands

Near a subduction zone, a plate of oceanic give important informationabout the nature
lithosphere frequently exhibits a character- of deformation at convergent margins. This
istic bulge before plunging into the trench informationcan be obtained by mapping up-
at a subduction zone. The western Pacific lifted terraces and recent movements on
subduction zones are characterisedby being faults.
of the ocean - ocean type. Their geometry
is unique. since the angle at which'the S. ~tOetics and experimentalrock
plate is subducted into the mantle is de ormation
extremely large. We propose to use such a .,phenomenon to study the structure and mech- The bendlng of the ll~hosphericpl~te
anical properties of oceanic lithosphere. seems to be characte:lsedby ~he dlS-appearance of magnetlc anomalles. Such
1, Geometrical observations of bending phenom?non should be systematicallystudi~by marlne surveys, and by laboratory experl·
Good observations of the shape of the oc~anic ments to determine the stress regime at
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which the magnetisationdisappearson ocean Volcano spacing may be a function of the
basalts. depth and thicknessof partial melting lay-

ers beneath the arcs. If so, volcano spac-
6. Theoreticalmodelling of the behaviour of ing may provide an additionalconstraint on

hendin, plates where partial melting takes place - in the
Computer studies should include both rheo- slab, or in the mantle wedge. Furthermore,
logical and thermal models. beca~se the distributionpatte~s of volcan-

oes In arc-trench systems are dIverse
PROJECT B-3 -The thermal re~ime of the (apparentlyreflectingparticulardeep-

descending oceanic lithosp ere seated te~ton~c f~atures),examina~ionofvolcano dIstrIbutIon- and separatIondis-
Three approaches to this problem are suggest- tances - should be undertaken as a means of
ed: mapping deep-seatedprocesses related to the

(1) ocean heat-flow studies; nature of underthrust lithosphere.
(2) volcanologicalstudies; (b) Eruft}on periodicityand tectonic

actIvIty
(3) studies of surface geothermalmani- , ., "festations. StudIes of eruptIonperIodICItyof arc-

trench-typevolcanoes should be undertaken
The integrationof results from these three to determine if eruption frequency is related

approaches should lead to a better understand- to : (1) similar frequenciesof tectonic-
ing of the thermal regime of the descending earthquakeactivity; (2) changing rates of
lithosphere. It should also lead to a better subduction; (3) earth tides; or (4) other
appreciationof the possibilitiesfor econ- phenomena.
omic exploitationof resources and to an ,
increasingawareness of geologicalhazards (c) VolcanIC hazard
for the people of the South Pacific. Most countries representedin CCOP/SOPAC

have active explosivevolcanoes that pose a
1. Ocean heat flow threat to life, property, and agriculture.
A considerabledata-set of ocean heat-flow Pr~dictionstudies, intr~regionalcoll~bor-
measurementsalready exists and the broad at~on between volcanologIsts,and conslder-
pattern of behaviour is known. However, atlon o~ an ~UGG.proposalto se~ up a vol-,
there is a need for heat-flow measurements canologlcalln~tltute (whose,prlm~rY,functlon
to be made in a systematicway, with close woul~ be teachIng o~ the baSIC prIncIples of
spacing, to give adequate coverage of the applIed and ~h~oretlc~lvolcanology)are
various important regions associatedwith ~hereforecrltlcallY,lmportantrecomme~at-
the descending lithosphericplate, viz; Ions for the well-beIngof SOPAC countrIes.
the "bulge"; the trench; the fore-arc (d) Seafloor volcanic centres
region; the island arc; and the back-arc Th' f fl . l' ,re ion e mappIng 0 sea oor vo canac centres In

g • the South-westPacific should be undertaken,
Suitable study areas should be selected bearing in mind two points : (1) the tsunami-

for these measurementsacross the Tonga generatingcapacity of active submarinevol-
and New Hebrides subduction zones. canoes; (2) the possible metallogeniccap-

abilitiesof seafloor volcanic centres,
2. Volcanology particularlythose in back-arc rift zones.
(a) Constraints of thermal models 3. Surface geothermalmanifestations
Obtaining constraintson the thermal be- S f d f th 1 ff t' , , ur ace an near-sur ace geo erma e ec shavlour of under~hrustoceanIc l~thosphere associatedwith the subducting lithosphere
may be ~de poss~ble by petrologIcaland may have important consequencesfor islandgeochemical studIes of arc-trench-typerocks t" th S th P 'fi 'aimed at detecting the nature of the melting coun r~es In e ou a~l c regIon.. 0 " 'th' th w d f These Include the maturat~on of hydrocarbonssource regIons. , rl~lns w~ ~n e ,e ge 0 in suitable oceanic sediments,mineral-upper mantle perddoti.t e above downgomg . t' . t d ith th 1 t' 'tslabs appear to be favoured at present, but ~sa Ion assoc~a e WI geo erma a~ ~v~ y,
the extent (if any) to which the wedge is e.g",po~hyry coppers and the pract~cal
modified by melts derived from downgoing explo~t~tlonof geothermalenergy for power
ocean crust or from underthrust sediments generat~on.
(or both) should be determined. Whether or Reconnaissancegeothermalsurveys should
not melting takes place at the sla~/wedge be made in favourablylocated countries, such
interface is critical in constraininsthe as Samoa, Tonga, Vanuatu, Solomon Islands,
nature of the thermal regimes in downgoing Papua New Guinea, and Fiji. Techniques
slabs, and in understanding where metal- should include geochemical investigation of
liferous materials originate. thermal, spring waters, thermal infra-red
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imagery, soil mercury surveys, and temper- II I. REPORT OF SUBC01+lITTEE C ON STRATI-
ature gradient and heat-flow measurements in GRAPHY, SEDIf>'ENTARY PROVENANCE AN:>
existing boreholes. Areas of high potential METALLOGENESIS
should be further investigatedby detailed ,
geological mapping, resistivity surveys, and PROJECT C-l - Stratlgraphy
microseismic studies. Offshore areas should Discussion and background
not be neglected and may be studied by Curie .
isotherm mapping from aeromagneticsand from Research programmes establlshedat the 1975
ocean heat-flow measurements. CCOP/SOPAC-IOC IDOE InternationalWorkshop

, and results from these programmes reported
Advantage shoul~ be tak~n of the consld- at this Workshop have been especially con-

erable e~pertise ln t~e f~elds ?f geothermal cerned with tectonic, volcanic, ge~physical,
exrlorat~on.andexploltatlo~~hlCh ~lreadY and geochemical studies. Sedimentaryunits
eXl~t~ ~lthln the Sout~ ~aclflc reglon. . and processes have received much less
Facllltles for the ~ralnlng of p~rso~nel ln attention,despite both their scientific
the,necessary technlques also eXlst ln the importanceand their economic relevance to
reglon. the region. A detailed understanding of

stratigraphicrelationshipsand sedimentary
f ' history, as recorded in sediment accumu-Summary 0 General Recommendatlons lations on the seafloor, is important in

Subcommittee B recommends: unravelling regional and local tectonic
(1) t f W t P 'f' Oph' l't events. Detailed stratigraphicstudies areo orm a es ern aCllc ,10 1 e also of primary importance in assessing
Group to promote t~e exc~nge of ldeas and resource potential, particularly in identy-
data, ~o conduct ~leld trl~s, and to hold fying potential sources and reservoirs for
symposla (cf. ProJect B-1), hydrocarbons. The Committee made the pro-
(2) to expand the dredging programme of posals outlined in order to stimulate
back-arc basins end trench walls, and to specific attention on several major areas
compare the chemical, isotopic, and petro- ?f stratigraphicand sedimentologic
logical properties of these rocks with research.
those of the ophiolite series; Outlined below are four projects which
(3) to co-ordinate regional seismograph identify major areas of current concern or
networks in the South Pacific by holding ,topicswhose prosecutionwould be of major
regular meetings to establish exchange of significanceto the South-west Pacific and
data and technical information. (This re- the entire Western Pacific. The topics fall
commendation is repeated as Recommendation3 into two groups.
in Annex IV.); ) h d ' h h d' .b .(a T ose concerne Wlt t e lstrl utlon
(4) to use ocean bottom seismometersin of bodies of sedimentaryrock and the dis-
addition to land stations for the study of continuitieswithin 'them,their origin,
geodynamicalproblems which cannot be studied nature, and significance. Three major
by classical seismic land networks. This stratigraphicprojects are identified as
should improve hypocentre locations and being of particular relevance to problem-
focal mechanism solutions; solving in the South-west Pacific. These

, are hiatuses and their significance,an(5) to.make a systematlc,stud~of the ther- identificationof periods of change, i.e.,
mal reglme of the descendlng llthosphereby major stratigraphicevents and a delinea-
means of closely spaced ocean heat-flo~ tion of sediment bodies. Apart from the
me~sur~ments and by the study of the dlS- interpretationof data collected by the
trlbutlon and petrology of volcanoes; Deep Sea Drilling Project in the South-west
(6) to make a surface geothermal recon-, Pacific, little work ha~ been d?ne to cor-
naissance of island countries near sub- relate results from baSlns to rldges and be-
duction zones and more detailed follow-up tween.basins,a~d to establish an u~der-
studies where'appropriate,with the object- standlng of reglonal seafloor stratlgraphy.
ive of locating related economic mineral Initially,primary data for these studies
and energy resources; will be drill hole information from the Deep

, . , , Sea Drilling Project. Sixteen holes have(7) to establlsh a South Paclflc Inform- been drilled and cores collected from the
atio~ Centre in,which all pUblish~ and ~- Tasman Basin, Queensland Plateau, Coral Sea
publlshed materlal can be centrallsed,wlth Basin New Hebrides Basin Lord Howe Rise
a ~pecialised library. New C~ledonia Basin, South Fiji Basin, L~

Basin, South-west Pacific Basin east of
Tonga, and the Ontong Java Plateau. However,
as the region has a diverse and complex
geologic hi~tory many more holes will be
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needed to map the region effectively. Until offshore, especially with respect to
this happens considerable progress can be glacio-eustaticmovements of sea level.
made in these stratigraphic studies using (e) Studying breakup hiatuses in detail
seismo-stratigraphictechniques. for the major episodes of .continental
(b) Those concerned with sedimentationand fragmentation.
sedimentary diagenetic processes. There is . ..
at present a growing interest in the sedi- 3. Methods of lnvestlgatlon
mentation, lithification, and diagenesis of (a) Seismic reflection, especially high
carbonates and in the mineralogical changes resolution and multichannel profiling.
taking place in volcanoclastic sediments .,. .
under different conditions. Too little is (b) Hlgh resolutlon selsmic refractlon.
known about the movement and diagenesis of (c) Ocean floor drilling.
sediments along deep ocean basin margins. .. .
Such studies help us understand the relation- (d) S~afloor s~mpllng, e.g.,.vlbro-corlng,
ships between sedimentationand diagenesis plston corlng, and dredglng.
of different materials under different (e) Standard palaeontologic, sedimentologic,
conditions and therefore help us understand petrologic, and geochemical techniques
resource genesis and distribution. on collected samples.

Both groups of studies embrace a number (f) Magnetostratigraphictechniques.of topics which are currently the subject of
attention over.a.much wider area than the. PROJECT C-l.2 _ StUdt of major stratigraphic
South-west Paclflc alone. Many of the tOplCS events in the SOPA region
presented highlight problems common to the
whole of the Western Pacific and therefore it 1. Areas of interest
is appropriate that they should be part of a
WESTPAC programme. Pliocene-Pleistoceneboundary~ Upper Miocene

in the Outer Volcanic Arc reglon from PapuaIt is realised that many aspects of the New Guinea to New Zealand, Cretaceous_Ter-
projects and the scientific objectives pre- fiary boundary, Cretaceous orogeny in the
sented below impinge upon or overlap with Lord Howe Rise _ Norfolk Ridge region, evi-
the interests of other internationalgeo- dence for possible Jurassic opening of the
logical bodies, e.g., the IGCP and subcom- Pacific Basin.
missions of the lUGS Commission of Strati-
graphy. Such overlap is both inevitable and 2. Scientific objectives
beneficial in topi~s of wide current inter- (a) Identifying levels of major changes
est, and co-operatlve efforts should be in the stratigraphicrecord.encouraged by WESTPAC.

(b) Tracing the areal extent and influ-
PROJECT C-l.l - Sedimentary hiatuses in ence of these changes.

ocean bottom sequences (c) Identifying their causes and relat-
1 A f . t ing them to the geologic record.. reas 0 ln erest
Queensland Plateau and adjacent shelf, East 3. Methods of investigation
A~stralian shelf - Lo~ .~owe ~ise - Norfo~~. (a) Collation of stratigraphicdata from
Rldge system, North F1Jl Basln, South F1Jl drillin and relevant onlandBasin, Western New Zealand shelf and slope, ~cean g
Hikurangi margin, and the Campbell Plateau. ata.

(b) Ocean drilling, vibro-coring, piston
2. Scientific objectives coring, and dredging.
(a) Mapping of regional hiatuses for various (c) Seismic reflection profiling.

time periods and identificationof their (d) Seismic refraction.causes.
. . . (e) Standard palaeontologic, sedimento-(b) Estlmatlng volumes of sedlment lost or l' t lo'c and geochemicaled h· nd'd'f . ogae, pe ro gac,bypass at lat~s~s a 1 entl ylng t ch i ues on collected cores.sites of redeposltlon. e n q

(c) Defining oceanic palaeo-current systems PROJECT C-l.3 - Delineation of sediment
and their relationship to inter- and bodies in time ana space

'intra-platemovements, volcan~c epi-
sodes, bUild-up of ice caps, sea level 1. Areas of interest
and biotic changes. . Continental margin between New Zealand and

(d) Extrapolation of knowledge of on-land South Fiji Basin, east of New Zealand,
geology to better understand hiatuses Lord Howe Rise - South Fiji Basin ridge and
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trough system, New Ireland Basin, Central (c) Studying transport, d~osition, erosion,
Solomons Trough. redeposition and diagenesis along the

margins of deep ocean basins and around
2. Scientific objectives seamounts, especially in the area of
(a) Delineating distribution of sediment the Western Boundary Undercurrent.

bodies of different ages, and produc- , "
ing stratigraphic and isopach maps of 3. MJth()(\sof lnvestliatlon
the region. (a) Ocean drilling.

(b) To establish, from detailed strati- (b) Piston coring, vibro-coring,and
graphic analysis of the bodies: dredging.
(i) basin genesis and tectonic (c) Sediment traps.

s&tting; h d 1 ' ,(d) Underwater photograp y an te eV1Slon.
(ii) depositional history' ,, (e) Long-term multiparameter observatlons
(iii) facies relationships and palaeo- at and near the sediment-waterinter-

environments; face.
(iv) sediment provenance; (f) Observation and sampling by submersible.
(v) resource potential. (g) High resolution seismic profiling.

(c) To establish the stratigraphicrelation- (h) Side scan sonar.
ship between sedimentary sequences of, , ,basins ridges and shelves (1) Standard palaeontologlc, sedlmento-

". logic, petrologic, and geochemical
3. Methods of investigation analysis of samples collected.
(a) Seismostratigraphicand'magnetostrati-

graphic techniques.
(b) Ocean drilling. Discussion and background
(c) Piston coring and dreding. The 1975 Suva Workshop recommended six pro-
(d) Standard palaeontologic, sedimento- jects, including field survey in the South

logic, petrologic, and isotopic analysis Pacific for manganese nodules. The limited
of samples. amount of marine survey which has been car-

, , , ried out between 1975 and 1980 has yielded(e) c~:relatlon of on-land geologlc lnform- economicallydisappointingresults for the
a aon, SOPAC area. It should not be asswned,

N.t however, that the possibilities for econom-
-2-! ically valuable deposits have been exhausted.
Where appropriate, the reporting of results , ,
of stratigraphic investigations should be in In the s~me perlod, however,y~ry lmport-
the format recommended for the ESCAP Sedi- ant new eVl~eJ.lcehas been found ~n the
mentary Basins Correlation Project (IGCP e~stern Paclfl~ on,the accumulat~on,ofm~tal-
Project No.32) for which standards and speci- llf~rous,deposltsln Clos~ assoc~atlon wlth
fications have been published and are avail- actlve rl~ts. The~e conslst of l~on, cop-
able from ESCAP Ban kok. p~r and z~nc sUlphl~e~ together wlth asso-, g clated oXldes and slllcates.
PROJECT C-l.4 - Sedimentologic studies in The scientific emphasis of the programme

the SOPAC region proposed below is therefore placed firstly
on a study (ProjectC-2.l) to find possible

1. Areas of interest metalliferousdeposits in association with
Areas of carbon t d' t t' P'" I active rifts in the South-west Pacific area,a e se men a aon, lJl area, k' d f h d"the New Zealand margin of the South-west ta lng a vantag~ ~ t e re~ent stu les ln
P 'f' Ba' S C k I lnd' the Eastern Paclflc. The lmportance of man-aca lC san, amQa - 00 s a s regaon, ganese nodule studies to the SOPAC area
2. Scientific objectives should not be neglected, however, and the

====.;:;....;;::.I.;~::.:.= Committee has made a proposal of second
(a) ImprOVing understanding of carbonate priority (ProjectC-2.2) to study further

sedimentation and diagenesis under dif- the environment of deposition of manganese
ferent environmentaland climatic nodules in the South Pacific. This project
conditions. is intended to define the conditions under

(b) Improving understanding,ofdiage~etic =~~~:nn~~l=:l~fr~~:t~r:~~d~r~~c~~ ~~~:_
~~~~::~i:.and products ln volcanlc ion in the southw,sternarea to those in
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economically richer locations such as the PROJECT C-2.2 - Environments of dft0sitlon
northeastern equatorial Pacific and Central of manganese nodules in the Sout Pacific
Indian Ocean. Surveys made as part of the
project will provide further evidence on 1. Areas of interest
man~a~ese nodule accumulations.in South The South-west Pacific Basin, the Samoa
pac~flc areas not already ex~n!d. The Basin, the Penrhyn Basin, and the basins of
proJect should refine t~e crlter~a ~eeded th til W st rn'and Central Pacific.for ore-grade accumulatlons and lS lntended e equa or a e e
to focus future attention on the more profit- 2. Scientific objectives
able areas for survey. The Committee also . ..
considered that from a scientific point of To de~ermln~ the t~pographl~, tectonlc,
view it was desirable to study (Project C-2.3) ~tratlgraphlc, sedlmentologlcal"geochem-
metal accumulation rates and growth rates in lcal, ~nd botto~-~ater characterlstics
manganese nodules. This is proposed as a ~f baslns conta~nlng mangan!s! nodules,
laboratory study on material already collected. ln,order to deflne the CO~dltlons underWhlCh ore-grade nodules mlght be found

within the region.
3. Methods of investigation
(a) High resolution bathymetric and seismic

reflection profiling including 3.5 kHz
1. Areas of interest profiling.
Tectonically active rift and volcanic areas (b) Precisely located bottom sampling
within the arcs and marginal basins of the using grabs and corers including box
South-west Pacific, starting with the North corers.
Fiji Basin, the Lau Basin, and the Havre (c) Measurements of bottom-water properties
Trough. including temperature, salinity, and
2. Scientific objectives chemical composition.
To locate and study submarine hydrothermal (d) Measurement of bottom-water movements.
metalliferous sediments in basins containing (e) Bottom photography and television.
active rifts. Comparison should be made
with rift-related deposits on mid-ocean
ridges.
3. Methods of investigation
(a) Compilation of existing seafloor data 1. Area of interest

on magnetics, seismic activity, seismic Areas of maximal concentration within basins
structure, submarine volcanic activity, in the South Pacific, particularly the South-
rifting and faulting, with a view to west Pacific, Samoan, and Penrhyn Basins.
delineating active rifts where hydro- '
thermal activity might occur. 2. Scientific objectives

(b) High resolution bathymetry, magnetics, To determine the origin and sources of metals
gravimetry, and seismic reflection pro- in nodules in the South-west Pacific; to
filing in areas of interest outlined by compare the rates of metal accumulation with
(a) above, using multiple beam and those of economically attractive nodules from
deep-tow devices if possible. the north-east equatorial Pacific; and to

(c) Heat-flow measurements. del~neate past p~tterns,of metal accumulationenrlchment and, lf posslble, to correlate
(d) Measurements of the thermal and these observations on a regional basis.

chemical properties of the bottom
waters. 3. Methods of investigation

(e) Precisely located (using bottom trans- (a) Alpha particle track autoradiography
ponders) sampling with corers and and/or spectrometry to obtain accumu-
dredges. lation rates by the excess 230Th method.

(f) Submersible observations along selected (b) Electron microprobe analysis for de-
areas of the rifts, in order to collect tailed microlayer chemical composition.
samples and study the tectonics, mor- . . , .phology,physical properties,and extent (c) Physlcal rroperty determl~tlons. dry
of any hydrothermal deposits. bulk denslty and X-ray radlog~aphy.

(g) Geochemistry and sedimentology of (d) M~neralo~y of selected layers by X-ray
recovered materials. dlffractlon.
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PROJECT C-3 - Sedimentary provenance PROJECT C-3.2 - The role of oceanic and arc
D' . d b k d eVOlution

A
and other processe:A In deter-lSCUSSlon an ac groun minIng se iment com5:sition a provenance

Few studies have been carried out on sedi- withIn the South Pa~fic
ment provenance within the South Pacific,
but they can provide important ~nformation 1. Area of interest
on the sources fro~ which sediment~ have been The island arcs and marginal basins of the
tran~ported to.thelr prese~t locatlon. The South-west Pacific.Commlttee consldered that lt should propose
two ~rojects under this general headi~g, one 2. Scientific objectives
(ProJectC-3.2) on the sources of sedlment
accumulation throughout the region, and a Studying the distribution of rock forming
more specific study (ProjectC-3.l) of phos- and minor elements, and the isotopic COmPQ-
phorites. The latter is proposed because of sition of sulphur, oxygen,and carbon, and on
the potential economic importance of phos- this basis to assess the contribution of
phatic deposits to the SOPAC region. Recent oceanic and arc volcanism and other processes
work on phosphorites has indicated that the to the formation of seafloor sediments.
economic potential is greater north of the Studying also the composition of sediments
Tropic of Capricorn, in regions where the and volcanic rocks on the islands in order
surface productivity is highest. to evaluate further the relationships

between volcanism and sediment composition.
3. Methods of investigation

PROJE~ C-3.l - Phosphorites,phosphatic (a) Bottom,sediment~ampling, and on-land
sedlments and associated ferromanganese geologlcal sampllng.
~ (b) Geochemical analysis of recovered

1. Area of interest materials.
South Pacific north of latitude 23°S and
between longitudes l600E and lSSoW.

ANNEX VI
2. Scientific objectives
Determination of the distribution of phos- UST OF SCIENTIFIC PRESENTATIONS
phatic and associated ferromanganese
deposits in the designated area; radio- OVERVIEW PAPERS
metric dating of such deposits; geochem-
ical analysis with a view to discovering Tectonic Evolution and Kinematics of the
the provenance, mode and rate of depos- South-west Pacific - G.H. Packham and D.H.
ition, and geological association (e.g., Falvey, University of Sydney, Sydney.
phosphate-ferromanganeseassociations); Structural Evolution of the South-west
and interpretationof,relationships,if Pacific Island Arcs by EVA Team (ORSTOM
any, between phosphorltes on seamounts and NOAA/NOS Cornell University University
those expo~ed on Paci~ic islands,. Location of Texas) presented by J. Re~y, ORSTOM,
of commerclally exploltable deposlts. Noumea.
3. Methods of investigation Microchemistry and Mineralogy of Ferro-

. . . . . manganese Nodules in the South Pacific -
(a) High resotuti.onprofdHng , S.V. Margolis and M.A. Meylan, University
(b) Pipe and mesh dredging. of Hawaii, U.S.A., presented by G. McMurtry.

(c) Piston and box coring, wherever pos- Metalliferous Sediments in the South-west,
sible, for information on associat~d Pacific; and Update - D.S. cronan, Imperlal
sediments. College, London.

(d) Underwater photography. Plate Tectonic Evolution of the South-west
. Pacific - R.G. Littlefield, Phillips Petrol-

(e) Submersible observations and sampling. eum Company, Oklahoma,
(f) Ship?o~rd sP7ctro~h?tom7tryto all?w Tectonic Development of Oceanic Plateaux -

pre~lmlnary ldentlflcatlonand estl- L.W. Kroenke University of Hawaii, Honolulu.
matlon of phosphorus. '.. . A Geophysical Discussion of the OceanlC(g) Partlcle-track autoradlographyand/or Geoid for the South-west Pacific - K. Lam-
alpha spectrometry. beck, Australian National University, Can-

(h) Geochemical analysis. berra.
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The Geochemistry and Mode of Formation of Study of the Deflection of Oceanic Litho-
Ophielites in the South-west Pacific - sphere at Subduction Zone by • Definite
C.J. Allegre, Institut de Physique du Globe, Element Method - J. Dubois, University of
Paris. Paris-Sud, Orsay.

Deep Crustal Structure of Oceanic Plateaux -
SUBCOMMITTEE PAPERS J.F. Gettrust, Hawaii Institute of Gao-

, , physics, Honolulu, presented by N. Fr••er,A. TeC}On1C evolut1on of arcs and back-arc Hawaii Institute of Geophysics, Honolulu.baSlns
----- ,Voltanology in Australasia : Hazards andGeological Evidence Bearing,on the M10cene the Future _ R.W. Johnson, Bureau of Miner-

to Recent Structural Evolut1on of the New al Resources, Canberra.Hebrides (Vanuatu) Arc - J.N. Carney and
A. Macfarlane, Geological Survey Department, Geochemistry and Mineralogy of Potassic
Vila. Volcanics from Fiji - B. Rao, University of

, , , . f Queensland, Brisbane.South-west Pac1f1c Tecton1c Analys1s rom
Palaeomagnetic Data - D. Falvey, J. Terrill, Heat Flow Measurements in Fiji - N.J. skin-
R. Cassie, B. Rumph, R. Musgrave, A. James, ner, University of the South Pacific, Suva.
A. Chi vas University of Sydney, B. Emble-
ton.CSIRO Mineral Physics, and M. McElhinny
Australian' National University, Canberra. C. Stratigraphy, sedimentary provenance and
Geologic History of the Marianas Arc - Trench metallogeneslS
- Back-arc System - J.W. Haw~ins, C. ~va~, Nickel Ore and Mining Diversification in New
S. Bloomer, J. Melchior, Scrdpps Inst1tutaon C 1 d' M B .t S . d M' 5 t' a e on1a - • enez~, erv1ce es 1ne eof Oceanography, La Jolla, Cal1fornia. diG 1 . Ne a eo ogle, oumea.
New Evidence Bearing on the Tectonic Evo- , . ,
1 t' f th S 10 lsI ds R '0 _ Recent Invest1gat10ns of Submar1ne Phosphor-u 10n 0 e 0 mon an eg1 n , D . , h S h P , if'
G.W. Hu hes and J. Rid a Geolog Division 1te epos1ts 1n t e out -west ac 1C-Ho' g gw y, y , D.J~ Cullen, New Zealand Oceanographic

n1ara. Institute, Wellington.
New Britain - A Typical Island Arc - , . " .
R.W. Johnson Bureau of Mineral Resources, crr1g1nof Ophlollte and Chromlt~, Zambales
Canberra. - , Range Luzon - ~' Evans,.J. 1!awk~ns and

G. Bacuta, Scrlpps Instltutlon of Oceano-
North Fiji Basin: New Data by EVA Team graphy, La Jolla, California.
(ORS:OM, NOAA/NOS, Cornell University, Uni- Reference Sections, Biostratigraphy and
vers1ty of Texas) presented by B.M. Larue, Cit' f th N C 1 d . T' .ORSTOM Noumea. orre a 10? 0 e ew a e on1an r1aSS1C

, and Jurass1c - H.J. Campbell, J.D. Campbell
Development of Marginal Basins in the South- and J.A. Grant-Mackie, University of Auck-
west Pacific - A. Malahoff, NOAA/NOS. land, Auckland.
The Geology and Basement Configuration of Continental Margin Accretion or Tectonic
the Lamon Bay - Bicol Shel Basin, Luzon, Erosion : Implications for Hydrocarbon
Philippines - R.D.S. Rieza, Bureau of Energy Potential in New Zealand - H.R. Katz, New
Development, Manila. Zealand 'GeologicalSurvey, Lower Hutt.
Tectonic Stress in the Arcs - S. Uyeda, Visual Observations of the Tectonics and
University of Tokyo, Tokyo. Mineralisation of Active Submarine Rift-
Submarine Active Faults Along the Nankai Fracture Zone Systems - A. Malahoff, NOAA!NOS.Trough, South-west Japan - N. Yonekura,
University of Tokyo, Japan. Lithostratigraphy and Deformation of the

New Caledonia Ophiolitic Complex, Appli-
B. Deep crustal structure, petrogenesis cation to the Chromite Prospection by the

and the thermal reglme, evolution of the French Team from Chromite Study, presented
lithosphere by P. Podvin and J.P. Paris, B.R.G.M.,

Obduction of the Lithosphere : the New Cale- Noumea.
donian Example - J.Y. Collop, F. Missegue, Structure, Seismic Stratigraphy, and Petro-
G. Bitoun, J. Recy, ORSTOM, Noumea, G. Lat- leum Potential of the Lord Howe Rise Area _
ham, University of Texas, and A. Malahoff, J.B. Willcos and P.A. Symonds, Bureau of
NOAA/NOS. Mineral Resources, Canberra.
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ANNEX VII 8. IEP CRUSTAL. STROCTURE, PE'TR>GENESIS At()
'THEIM'L. REGIPE - E\Q..UTION OF TIt: LITI{)-

SUBCOMMI1TEE PARTICIPANTS SPt£RE
Allegre, C.J. (Chairman) Hawkins. J.
Cardwell, R. Lambeck, K.
Chatelain, J.L. Pontoise, B.

A. TECTONIC EVOLUTION OF ARCS At() BACK- csnee, J.Y. Rao, B.
ARC BASINS Dubois, J. Skinner, N.

Evans, C. Talandier, J.
Branson, J .C. Malahoff, A. Frazer N Zha B X
Coleman, P.J. (Chairman) Nion, S.T.S. Johnso~ W R ng, ••
Collot, J. Y. Packham, G.H. ' ••
Coulson, F. I. Recy, J. C C'TrlA'T
Crook, K.A.W. Richmond, R.N. • ~IIV\ IGRAPHY, SEDIMENTARY PROVENAN:E AND
Falvey, D.A. Saos, J. L. P£TALLOGENESIS
Greene, G. Terman, M.J. Cronan, D.S. Machesky, L.
Hughes, G.N. Tongilava, S.L. Cullen, D.J. McMurtry, G.
Jouannic, C; Uyeda, S. Daniel, J. Malahoff, A.
Katz, H.R. Weissel, J.K. Doutch, F.H. Michel, R.D.
Kroenke, L.W. Willcox, J.R. Eade, J.V. Utanga, T.A.
Larue, M.B. Yonekura, N. Exon, N. Winterstein, E.
Littlefield, R.G. Zdorovenin, V.V. Grant-Mackie, J.A. Wright, J.
Macfarlane, A. Lopatin, B. (Chairman)

r. D. HASS8LB8RG, GOveRNMeNT rRINTl:R, WELLINGTON, NEW ZEALAND-1981
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