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PREFACE 

The Workshop was jointly sponsored by the Committee for Co-ordination 
of Joint Prospecting for Mineral Resources in South Pacific Offshore Areas 
(CCOP/SOPAC), the Intergovernmental Oceanographic Commission (IOC) of UNESCO, 
and the United Nations University (UNU, Tokyo), to review and update the 
Programme of Research which had been developed by the CCOP/SOPAC-IOC Second 
-International Workshop on Geology, Mineral Resources and Geophysics of 'the 
South Pacific, held in Noumea, New Caledonia, in October 1980 (see IOC 
Workshop Report No. 27). 
mineral resources research for the developing island states, and described . 

socio-economical aspects relating to their exploration and exploitation. 
The Workshop was the third of a series of Workshops developing programmes and 
projects for the benefits of the South Pacific countries: the first was held 
in Suva, in 1975, the second in Noumea, in 1980. 

A keynote lecturer emphasized the importance of 



IOC kJorkshop Report No. 35 
Page 2 

SUMMARY REPORT 

1. OPENING OF THE WORKSHOP, AND ADOPTION OF THE'AGENDA 
. I .  

'The 'participants 'were welcomed by Mr.' Cruz Matos 'of 'CCOP/SOPAC and the' . ' 1  

meeting was then'formally opened by the Acting Minister of Energy and Mineral 
Resources,, The Hon. Livai 'Nasilivata, whose opening address is attached as 
ANNEX 111.' , *  . .  . . I , , '  

. .  .~ 

! .  

: .  

j . .  

, ,  

. .  

Dr .! Gunter Giermann representing IOC, conveyed. the greetings 'of ' the 
Secretary' of 'IOC, Dr. Mario Ruivo', to the Workshop. 'He introduced some new 
IOC concepts which bear on 'the South Pacific, including. the overa-11 programme ' " :: 
'called' Ocean' Science 'and, Living Resources (OSNLR) . This new programme imple- 
the Commission Member States will learn more about "the ',Ocean and its Resources".' ' 

, I t  is co-sponsored by the United Nations Ocean Energy and Technology Office 
(OETB), located in New York. ' 

.'' 

'ments 'Articie 1 of the Conhission's Statutes ,' which' states that in 'joining : .' 

He informed the Workshop that the Programme Group for WESTPAC, the arm 
of the IOC in the Pacific, has just formed a Group of Experts and has adopted 
two programmes in marine geology and geophysics of particular interest to IOC. 
WESTPAC also agreed to co-sponsor a joint body with CCOP/SOPAC which will be 
known under the name of STAR. WESTPAC recommended that the IOC Executive 
Council in its February 1984 meeting, formally approve SOPAC-STAR. 

Dr. Giermann invited the Workshop to also take into consideration, when 
updating the programme, the recommendations of the Third International Work- 
,shop on Marine Geoscience, held in Heidelberg, July 1982, and of the WESTPAC 
Workshop on the Marine Geology and Geophysics of the NW Pacific, held in Tokyo, 
March 1980. 

He thanked the representative of the United Nations University for the 
generous financial contribution of UNU to the Workshop, and expressed the wish '._ . 

that this cooperation be continued. 

He finally stated that the outcome of the present Workshop will not 
only update CCOP/SOPAC's own programme, but will also allow STAR and IOC/ 
WESTPAC'to choose some of the projects for their own support and implementation. 
In this connection he informed the Workshop that WESTPAC will be particularly 
concerned with research relating to sea level, environments and tectonics 
(SET), and to margins of active plates (MAP). He made it clear to the Work- 
shop that it was by no means the intention of WESTPAC to duplicate or super- 
vise SOPAC activities, but to be complementary in order to provide an even 
better variety of services for the benefit of the countries of the South 
Pacific region. The new SOPAC-STAR Group will certainly serve as focal point 
for the co-ordination of all the diverse research activities of the UN bodies 
in the region. 
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The representative of the UN University (Tokyo), Dr. Eric C. Bird, 
then took the floor and made the following statement: 

"The United Nations University, established in Tokyo in 1975, has 
a programme designed to stimulate, support and co-ordinate research 
and advanced training in a variety of fields, including Development' 
Studies. Its work is organised in a global network with Associated 
institutions, and as well as supporting UNU Fellowships for advanced 
study, it sponsors .and co-sponsors workshops on specific themes. 
The present workshop is one of these, and as Project Co-ordinator 
for Coastal Resources Management in the UNU's Development Studies 
Division,my task here is to develop proposals for possible co-opera- 
tion with CCOP/SOPAC on environmental and socio-economic aspects 
of marine mineral resources prospecting and exploitation in the 
South Pacific region. 

I bring you from the United Nations University the greetings of 
Rector Soedjatmoko, and of my Vice-Rector, Dr. Miguel Urrutia, with 
their good wishes for a useful and productive workshop here in Suva." 

The Workshop was attended by 55 scientists of 13 countries (in alpha- 
betical order): Australia, Cook Islands, Fiji, France, Federal Republic of 
Germany, Japan, Kiribati, New Zealand, Papua New Guinea, Solomon Islands, 
United Kingdom, United States of America, and Vanuatu. Scientists from the 
USSR in a message to the Workshop'regretted that they were unable to attend 
due to reasons beyond their control. 

, 
Mrs. Mary B. Fisk represented UN/OETB, a co-sponsor of the IOC OSNLR 

programme. Mr. L. Machesky represented ESCAP. A list of participants if at- 
tached as ANNEX 11. 

The Agenda was adopted without change and'is attached as ANNEX I. 

2. ELECTION OF COMMITTEE CHAIRMEN.AND NOMINATION OF RAPPORTEURS 

Dr. Giermann was proposed as Workshop Chairman by the representative of 

The Workshop decided to establish two Working Committees: 
CCOP/SOPAC and was subsequently elected. 
session rapporteur. 

Committee A on Geological Evolution of Island Arcs and Arc Basins, and the 

Dr. D. Tiffin was nominated plenary 

Genesis of Metal and Hydrocarbon Concentrations, and 

Committee B on Distribution, Character and Genesis of Offshore Metalliferous 
Deposits. 

Dr. C. Helsley was elected Chairman 
as rapporteur; 
Dr. N. Exon was elected Chairman of 
rapporteur. 

. .  . ,  .. 
. -  I . .  

r .  

. .  . . I . I . .  . , . .  

. .. , :. .. - ,  

of Working Committee A, with.Dr:B. Taylor 

Committee B, with Dr. B. Bolton as 



IOC Workshop Report No. 35 
Page 4 

\ I  

The Chairman then informed the Workshop on how the meeting would be 
conducted: 
Workshop would follow in which the two Committees would meet separately to update and 
re-formulate programmes and projects. 
would be reserved for adoption of the Summary,Report including the Committee 

He stated that after a 2-day review session (symposium), a 2-day 

The last afternoon of the Workshop 

programmes and projects, and the general recommendations. - 4 .  

, I  ' ,  

3. 

4. 

listed 

. I  

.. , , .. . .  , .  , I  ., , .. : I .  

GENERAL REVIEW AND BACKGROUND PRESENTATIONS, ani 

SPECIFIC GEOLOGICAL AND BACKGROUND PRESENTATIONS . 

in the order of presentation in ANNEX VI. 

, . ., . , ,  , 

' , . -  
< . . .  . .  

" - ' -  '- I ' ~ 

, . 

I 

1 ,  ~ I ; .  I . &  

The gederal . and the specific presentations (totalllng 19 papers) are 
. . ,  ,, , , , - . . ,  

One of. the .presentations led to the formulation of . a  General. Recom- 

After. the presentations, a small seminar was 'held -dealing with results 

mendation on the use of manned and.unmanned submersibles. (ANNEX IV Rec. 4). 
'.. .. I . .  

. .  

of. the ,Tripartite I, Cruises, and outlining.'plans.-fok :Tr%pattfte II.This meeting 
. .  . was chaired by Dr. N.. Exon. . , .  

. . . .  . .  
- .  , . .  . .  - .. . .  

. .  . .  
. ,  

' : . I , .  ,: ' 

5. -. . DEVELOPMENT OF FUTURE PROGRAMMES .AND :PROJECTS 
, .  I . .  I . .  , .  , ' The two Committees met separately and formulated the programmes and 

L . ,  
1 

. .  projects outlined ;in ANNEX V.. , .. ' 

. - .  . & I  .. 
In doing so' the 'Committees took into account: 

- CCOP/SOPAC-IOC-IDOE International Workshop on Geology, Mineral Resources 
and Geophysics of the South Pacific, Suva, Fiji, September 1975; 

- the Report of the CCOP/SOPAC-IOC Second International Workshop on 
Geology, Mineral Resources and Geophysics of the South-Pacific, Noumea, 
9-15 Octob'er, 1980; . 

The Report of the WESTPAC Workshop on the Marine Geology and Geophysics / '  - 
/of the Northwest Pacific, Tokyo, 27-31 March 1980; 

The Report of the Third International Workshop on Marine Geoscience, 
Heidelberg, 19-23 July 1982; 

The report called "Ocean Science for the Year 2000", of an Experts 
consultation organised by SCOR/ACMRR, with the support of IOC and the 
Division of Marine Sciences of UNESCO, at Villefranche, France, March 
1983; 

The Proposal of a Programme of Ocean Science in Relation to Non-living 
Resouces (OSNLR), prepared by SCOR, with the assistance of CMG, in 
Heidelberg, July 1982, and the Report called "Preparatory Consultation 
on/ the IOC Programme of OSNLR, Paris,' 6-8 April 1983. 



IOC Workshop Report No. 35 
p.age 5 

- The Report called Expert Consultation on Marine Geological and Geophy- 
sical Research in the WESTPAC region, Townmille, Australia, 15-17 
September 1983, and the relevant paragraph (4.3) of the 3rd session of 
the Programme Group for WESTPAC, held in Townville, 19-24 September 1983. 

Soviet scientists, who were unable to attend, submitted a proposal for 
an international Expedition to Study the Southwestern Pacific, which had already 
been tabled a year ago at the 11th Session of SOPAC in Wellington. The Workshop 
felt that the Soviet colleagues should provide a detailed research programme 
for such an expedition, and that only after its presentation, the decision 
could be taken whether a mechanism like the proposed expedition was the right 
vehicle to implement it. 
ANNEX IV (Rec. 3). 

A recommendation was formulated and is attached as 

Committee A discussed the state of knowledge and past work in the SOP& 
region in the fields of hydrocarbon resources in island arc sedimentary basins 
as well as island arc tectonic processes. It was decided to divide into two ' 

sub-committees, each of which produced key project recommendations: 

' 

A-1: Sub-programme on Sedimentary Basin Development in Island Arcs 

A-1.1: Stratigraphic Correlation in the Southwest Pacific; 
, A-1.2: Evolution of Coral Reefs and Associated Environments; 

A-1.3: Hydrocarbon Source, Maturation and Entrapment Models in 
Island Arc Settings and Collision Terrains; 

A-1.4: Sedimentary Basin Delineation and Resource Assessment: 
A-1.5: Data Management 

Sub-programme on the Tectonics and Resource Potential of Island Arcs 

A-2.1: 
A-2.2: 

'A-2.3: 

A-2.4: 
A-2.5: 

A-2.6: Pre-Pilocene Break-up History of the Southwest Pacific: A 

. 

A-2: 

Forearc and Backarc processes in the Tonga-Lau region; 
Backarc and rifting processes in the Fiji Platform-North Fiji 
Basin-New Hebrides Arc region; 
Arc reversal and forearc processes in the Solomon and New 
Hebrides Arcs; 
Initiation and Early Stages ofback-Arc Basin Evolution; 
Evolution of Major Geomorphic Terrains in the Papua New,Guinea 
Region ("Project 42") ; 

Regional Framework Study . *  

Projects A-1.1 and A-1.4 and all of A-2 continue the general thrust of 
Project A-1.1 projects established at the earlier Suva and Noumea Workshops. 

links with ESCAP's current Sedimentary Basins Correlation Project which is 
IGCP Project 32. 
from WESTPAC-I11 (Sub-programme CREST). 
new concepts focusing on regional exploration models and the management of 
exploration and scientific data respectively. 

Project A-1.2 is a new project which follows a recommendation 
Project A-1.3 and A-1.5 are wholly 

Committee B discussed the state of know?,edge and past work in the 
SOPAC region in the field of offshore mineral drposits. 
five projects under the general programme title "Distribution, character and 
genesis of offshore metallic deposits" were needed to address outstanding 
regional scientific problems. These are: 

It was agreed that 
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. -B.1: Phosphorite, .phosphatic sediments and associated ferromanga- 

.I . ' B. 2 : ' 'Near-surface submarine volcanoes: 

, '  

nese crusts; , , : I  

metallogenesis 'and 
assessment of volcanic hazards; , 

Nature, origin and development of metalliferous deposits along 

Distribution, 'composition 'and. environment of, deposition  of 

B. 3: 

B.4 

B.5 ' Environments of deposition . .  of potentially economfc nodule's. 

Projects B.l, 2, 3 and 5 .continue the 'general thrust.of 'projects esta-- 

. , ,  . active rifts; , . ,  

. . "  . .  , 

.,cobalt-rich.ferro-manganese crusts; . I  

. ,  . i '  

. 

blished , at -the earlier Suva and Noumea Workshops, whereas Project .B.4 .is a 
new one. Linkages are apparent with the WESTPAC-111 programme "Back-arc . 

tectonics", and IGCP Projects 111 and 156: 

-. 

i .  . .  ,- . 

.' *., . .As'.several:participants expressed interest' .in mineral, resources. of 
nearshore areas, . a &all ad hoc :Working Party. was' foried. The Party developed 1' 
one project .called'C.l: . Sediment budgets :in 'reef-fringed lagoons. (see ANNEX , . I  V). 

i .  I . .  . .  

6. ORGANIZATIONAL ARRANGEMENTS AND RECOMMENDATIONS FOR CO-ORDINATION AND' 
IMPLEMENTATION OF FUTURE WORK 

1 .  , 1 . , I  

The, Workshop. noted with great satisfaction that several organizations 
such as CCOP/SOPAC, IOC/WESTPAC, and' their joint body called STAR, decided to 
coordinate and assist in the implementation of marine geoscience projects in the 
South Pacific. 
South Pacific in the fields , of marine geology , geophysics and 'resources research. 
It therefore was doubtful whether ,it was necessary to call for an international 
Expedition to ' Study,: the Southwestern Pacific, as the Soviet ' scientists'wanted 

If felt that there should ge no new coordinating Bodies in the 

.' 

. i. I 
(see ANNEX IV, Ret.,.?). ~ ,, \ 

,. ' - :.\'. - . '  . ,. .j 

CCOP/SOPAC and WESTPAC 'are' r e q h t e d  t-o not 'only 'impl&ment joint projects 
under SOPAC-STAR, but .also to consult each'other'. and industry on :scientif ic 
projects implemented individually by-either. of .these .. bodies. . .' ' '' 

. ,  

. -  
'-. .... 

, I  

. .  
., . 1  , -a... .., '% ' ' 

. I  . . .  I :.: , . 

1. . .  

7. ADOPTION OF SUMMARY XEPORT INCLUDING 'RECOMI~ENDATIONS 'FOR 'NEW .PROJECTS 
. ; , 

The Workshop adopted the Summary Report  and^ the. - m X  IV (Recommendations) 
and ANNEX V (Programmes of Research) contained therein; 

.. 

. .  . I  
',! . +. . . ... , _ .  . j .  

. : I  , I ,  . .  
. .  

I ,  

8. CLOSURE 'OF THE .WO&SHOP , 

.-:. ' ?' ' . I. . .  
:The' Workshop ,closed 'on Friday afternoon, 7 'October'1983., In its'name, ' the 

Chairman thanked the organisers for the excellent .grrqngemenfs 'for ,the Workshop 
and their kind hospitality. ~. , .  . .  

. .  , ,  I . \  
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I ,  , ,  

'OPENING ADDRESS'AND KEYNOTE LECTURE .' 
t .  . ,  

I '  

. . I  

A. Opening Address by the Acting Minister for Energy and Mineral Resources, 
The Hon. Livai L. Nasilivata 

On behalf ofrthe Government of Fiji, I extend to all of you our very I 

warm welcome. 

We consider ourselves privileged and honoured to be able to hoststhis 
gathering of eminent men and women of science. .We thank the Committee for Co- 
ordination of Joint Prospecting for Mineral Resources in South Pacific Offshore 
Areas, better known as CCOP/ SOPAC, the United Nations University, and IOC/ 
UNESCO for their efforts in initiating, organizing, and funding this Workshop. 

Because of the recent successful completion of the Law of the Sea Treaty, 
all the small island nations of the Southwest Pacific now have full legal 
entitlement to the resources of very large Exclusive Economic Zones. To a 
considerable extent these areas abut against each other and together they con- 
stitute a major segment of'the surface of our globe. The island nations still 
depend heavily on imported petroleum and other minerals, and are susceptible- 
to the effects of changes in world prices of these commodities. ,It is therefore 
our hope that investigations of the large areas of ocean floor now under national 
jurisdiction will lead to local production of some of the minerals which we 
require, and in particular to production of petroleum. 

We are, however, well aware that despite recent great advances, in- 
vestigation of oceanic geology is still a frontier area of science, and in large 
part high technology science at that. 
on a regional basis, because many geological 
boundaries: and it has to be carried out-in collaboration with the international 
community, since none of the island nations possesses the necessary research 
resources fo tackle difficult scientific investigations far beyond their coastal 
zones. ' 

Much of the required research has to.be 
structures cut across national, 

This Workshop will be considering useful and practical objectives and me- 
thods for such research, and the concentration of so much brain power on the 
problems can do nothing but good. We realize that much of the economic potential 
may require what has been called 'Twenty-first Century' technology for its 
development, and we realize too that a lot of the international research interest 
in the area arises from its importance to fundamental studies of how the crust 
of the earth evolves. 
there. We are happy to collaborate and learn, and when the opportunity arises 
to try and guide the long term research in the direction of our shorter term' 
economic needs. In the past we have always received a favourable response to 
our requests, and I am sure that will continue to be the case. 

It is the good fortune of the region that the interest is 
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One of the themes of the Workshop will be the 'Geological Evolution of 
Island Arcs and Arc Basins and the Genesis of Metal and Hydrocarbon Concen- 
trations'; this seems to hark back directly to the similar 1979 Workshop, also 
held here in Suva. Since then Fiji has had seven wells drilled for petroleum, 
so far without success. We are, of course, disappointed, but we are not down- 
hearted. I understand that the first eight wells in the northern North Sea 
were dry, so we have one more to go. 
you will all know of the oil seeps in Tonga, which prove conclusively that oil 
can be generated in an island arc situation. 
of metallic sulphide deposits in 
as a result of earth movements. 
sequences and their associated metals on land, and with the necessary resources 
we can also study the present-day ocean floor processas in action. 

Many of the indications are favourable and 

You will know, too, of the origin 
oceanic crust and its emplacement on land 

In the southwest Pacific we can study such 

, Another theme of the Workshop relates to the economic significance of the 
heat conditions and crustal structure of the Southwest Pacific, and this is of 
course closely related to the evolution of the island arcs, and indeed of all 
the Pacific islands. How did they come to form as they did, and why are the 
rocks and metal deposits as they are? 

I 

comparison of past and present processes, and perhaps obtain leads as to where 
economic mineral potential can most usefully be sought. 

Here also we may hope to learn from 

Finally, a third theme is 'Manganese Nodules, Cobalt Crusts, and 
Metalliferous Muds: , Origin, Distribution, and Economic Significance'. This 
is an area of high hopes for 'Twenty First Century Technology' or even 
'Twentieth Century Technology'. 
vast, widespread and many are capable of being mined. Now that the legal 
position is clarifying we can expect big economic developments in this area, at 
least in some parts of the Pacific. It has been estimated that manganese 
nodules of the Pacific Ocean contain three times the known land reserves of 
copper alone. It very much looks as if sea floor nodules in the Pacific will 
become the main future world source of a number of important metals. Unfor- 
tunately, parts of the Southwest Pacific, including Fiji, do not seem to be 
too well endowed with these nodules, this is why Fiji is particularly interested 
in the possibility of metalliferous muds at the oceanic spreading centres in 
the region, and is pushing for their further study. 

It is a known fact that these deposits are 

I cannot close without specially thanking the staff of CCOP/SOPAC for 
all their efforts in the region, on behalf of the ten member nations of the 
organization. We specially value their continuing presence, their technical 
help and their coordination of international effort on our behalf: and,of 
course they have other functions for which.we are grateful. 

When opening the 1979 Workshop on a similar subject in Suva, the then 
Minister responsible for mineral resources referred to the growing consensus 
amongst scientists of every discipline that the South Pacific is one of the 
new exciting frontiers of science. 
passed since then have proved the above statement. Many people regard the 
South Pacific as a region simply endowed with good beaches and palm trees. 
It is indeed a greatcoincidence if such attributes are combined with scientific 

The activities in the years that have 
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activities which could lead to existing growth prospect for the region. 
presence here today gives me the confidence that research and exploration in 
the region would continue. 
and that is what this workshop is all about. 

Your 

From what I know of there is much work to be done 

Gentlemen, I wish you every success in your efforts and indeed have 
great pleasure in declaring this workshop open. 

B. Lecture by Dr. David Kear, DSIR, New Zealand, "The Science Programmes 
for Mineral and Hydrocarbon Exploration " 

INTRODUCTION 

I am honoured and pleased to be able to give this address to CCOP/SOPAC's 
Third International Workshop on Geology, Mineral Resources and Geophysics of 
the South Pacific. 

I am honoured, because CCOP/SOPAC has been recognised by the leaders of 
many South Pacific member countries and their senior officials as the most 
important collaborative effort in science between South Pacific Island States, 
and perhaps the best venture in any field. In addition, its programmes have 
been carried out by many first-class scientists who have devoted significant 
parts of their careers to work on the geology, geophysics and oceanography of 
this part of the world. 

r I am pleased, because I have enjoyed very much my own association with 
CCOP/SOPAC. 
through a close association with the late Dr. R. W. Willett when he was de- 
veloping the several options for consideration by South Pacific member countries 
to create the same kind of collaborative offshore prospecting activity as that 
already enjoyed by South-East Asia. Since attending meetings I have travelled 
widely in the South Pacific, and made many friends. 

This began several years before I personally attended any meetings, 

It is therefore good to be able to address you, particularly as this 
will be my last major scientific conference before I retire in less than 4 weeks' 
time. \ 

There are two particular topics that I would like to discuss to-day. 
First, the place of science in the search for mineral and hydrocarbon resources, 
and second the desirable procedures and objectives for developing a science 
programme in an organisation like CCOP/SOPAC. 

THE PLACE OF SCIENCE IN ASSESSING NATURAL RESOURCES 

(a) Minerals 

In stressing the importance of science in searching for and assessing 
natural resources - minerals and hydrocarbons - I am no doubt preaching 
to the converted in this Workshop. 
two are of course significantly different from each other. 

The methods of prospecting for the 
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It is well recognised that there is a direct relationship between 
geology and/or marine environment, and the specific minerals that 
may be present. The best known global illustration of this is of 
course in the ancient rock assemblages of Gondwanaland having a 
mineral potential far greater than that of most other parts of 
the world. Their ancient "shield" rocks are hosts for a wide 
variety of valuable minerals, giving Australia, South Africa, and 
South America the mineral wealth for which they are all well known. 

Most of the eastern CCOP/SOPAC region comprise islands formed of 
young basalt, coral, and very little else. The mineral prospects 
of such countries on land are therefore severely limited, by nature,'.. 
to such materials as building aggregates, lime, and groundwater, with 
perhaps a purely scientific interest in unworkable kauxite deposits 
in the older intensely weathered rocks. 

Further west, the variety of age of rocks increases, and new mineral 
possibilities arise.' One of the more important world mineral develop- 
ments of the last several decades has been that of the "porphyry copper" 
at Bougadyille, Papua New Guinea. Such occurrences comprise very large 
quantities of low grade copper ores, and man's ability to work these on a 
large scale led to a major increase in world copper reserves. 
showed clearly that these deposits are found in the root zones of large 
volcanos, of which the Tertiary volcanics of the South Pacific area 
are important examples. Although no other workable porphyry copper 
deposits have yet been located in the CCOP/SOPAC region, the occurrence 
of gold and base metals in complex eroded volcanic systems are known - 
eg, Waihi's Martha Mine in New Zealand and the Emperor Mine in Fiji. 

Although these mineral'occurrences are not the normal regime of i 

CCOP/SOPAC because they are land-based, they are examples of where 
reconnaissance geology has identified areas in which specific minerals 
may occur. More expensive detailed geological mapping, geophysical 
surveying and/or drilling can be restricted-to these more-prospective- 
than-normal regions. 

* 

Geology 

At sea, the important minerals and comparable natural substances are also 
restricted to specific environments that science can identify. The 
eastern part of CCOP/SOPAC's region may lack on-shore metalliferous 
deposits, but off-shore it includes areas where water depth and chemistry 
have allowed the deposition of manganese nodules containing valuable 
metals as minor constituents. 
what causes manganese nodules to form, we still have something to learn 
about what specifically causes the nodules of some areas to be relatively 
rich in useful metals, while those of others to be relatively poor. 

'In the waters of many CCOP/SOPAC member countries, precious corals may 
well'exist. The colours of corals, and their relative abundance, are 
clearly related to specific oceanographic environments. Hence, coral 

Although we may understand generally 

I can be prospected for indirectly, with well-known physical oceanographic 
I techniques. 
I I  
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The thickness, the physical characteristics, and the composition of 
materials that occur in and 'around South Pacific lagoons are well- 
documented in some areas, and this information can be extrapolated to 
places where little is yet known. 
extrapolation, is an important technique that allows immediate 
initial'advice on topics as widespread as the environmental factors 
in the economic use of lagoonal areas, and the search for gold 
deposits off-shore from the islands such as the Solomons. 

This, and similar geological 

, 1  

Hydrocarbons ' _ I  . 

The importance of a good knowledge of the geological environment of a 

carbons. 
special circumstances of there being an appropriate reservoir bed, 
an appropriate capped structure, a nearby adequate source, and a 
degree of "maturation" that has allowed natural gas and/or oil to 
develop, without that development being subsequently destroyed by an 
over-abundance of heat and/or pressure. Because of the requirement 
for an effective caprock, there are usually few surface showings of 
the presence of oil and natural gas, and, certainly in New Zealand's 
case; there is little precise correlation between the position of 
surface seeps and of the location of a major economic field at depth. 
This concealment of hydrocarbon deposits means that the geologist's 
co-workers in earth science, the geophysicist and the oceanographer 
have key roles to play -in the location of places where conditions are 

A resource, is nowhere more important than in the search for hydro- 
These most important energy sources occur only in the very 

correct for the accumulation of hydrocarbons. 2 -  

A , 

Petroleum exploration is becoming an increasingly complex scientific 
operation. 
deposits. 
that the world's hydrocarbon resources would be worked out in the fore- 
seeable future. 
but new developments in exploration techniques have extended the range 
of prospective areas into new and exciting fields, and the world's 
resources become extended correspondingly. In recent years, interest 
in .the oil prospects of volcanic arc areas, such as the South Pacific,- 
has increased significant1y.Although the successes are admittedly 
not as large as in the rather more traditional non-volcanic sedimen- 
tary basins; there have been successes; and, a number of speakers, 
such as Michel Halbouty, in last year's Circum-Pacific Minerals and 
Energy Conference in Hawaii, are convinced that there is a great deal 
more hydrocarbon resources to be discovered in volcanic areas yet: 

In the case of assessing the prospects of any specific region, the 
important initia1,step is a review of total regional geology, to 
identify those general areas where additional geological and initial 
geophysical work could usefully be done. That latter second step would 
itself define more specific areas for undertaking more detailed geophy- 
sical 
would aim to locate-actual targets for final drilling. 
dures are well-established. The point that needs stressing is that 
the sequence must start from the initial purely scientific investi- 
gations of the geologist, the geophysicist and the oceanographer. 

Past techniques located the more accessible hydrocarbon 
A number of reviews by nonlearth-scientists have concluded 

It is of course true that they are indeed limited; 

' I  

and possible investigative-drilling in a third stage which 
These proce- 
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Before the advent of modern plate-tectonics thinking, many earth 
scientists had somewhat simplistic ideas of sedimentary basin de- 
velopment. As earth scientists they certainly realised that the 
geological processes,of the world are dynamic even though they may 
be slow. .Detailed scientific investigations of the South Pacific 
and adjacent global regions in the last two decades have however 
provided important basic information on plate tectonics. 
have also given important evidence on how the sedimentary basins 
of this region have developed, and on the regional sequence of 
volcanic and tectonic events. Plate tectonic influences affected 
directly the geography and the timing of the development of a 
number of sedimentary basins. Thus a knowledge of the regional ge- 
ology, and particularly the geological history, is a,most important 
input into the assessment of where prospective basins may be found, 
and of their size and structure. Detailed geophysics is expensive, 
and drilling is very expensive, so it is most important that these 
activities are restricted to the most prospective areas. 

Once drillholes have gone down there is very little doubt as to 
what tde subsurface geology is at that place. 
geophysics has been completed, there is little doubt as to where the 
basins are located. The importance of the earth scientist's work 
is to show, with the very best of his work, where the geophysics 
should be concentrated in the first place, and where the drilling 
should take place in the second. Both of these depend very strongly 
upon the high,quality of the regional geological and geophysics 
work, and on the fact that those scientists have adequate backing 
from regional surveys that will allow them to have the right con- 
ceptual thoughts to put their conclusions on a secure basis. The 
excellence of the total effort will mean that the chances of loca- 
ting liydrocarbons willbe that much greater for any given level of 
technical and financial resources. 

These 

Once the detailed 

SELECTION OF WORK PROGRAMME 

It is particularly appropriate that I talk here on the question of the 
ideal selection of a work programme for CCOP/SOPAC, because I have been 
doing a parallel exercise to this in New Zealand over the past few months. 
I have been talking on the subject of "DSIR in the 80's" to the many scien- 
tific institutions and sub-stations that collectively go to make the De- 
partment of Scientific and Industrial Research (DSIR) in New Zealand. The 
talks have concentrated on the scientists' part, and the scientists' 
responsibility, in the total planning exercise that leads to the development 
of DSIR'S scientific and technological research programme. 

I will describe the New Zealand situation in some detail, because there 
are important parallels to the development of a research programme for an 
organisation $like CCOP/SOPAC. ) 

In New Zealand the field of government science undertakes about half 
the total effort, of which DSIR is overseen generally by the National 
Research Advisory Councilc(NRAC). 
investigatory and auditing role of the work of individual institutions, and 

NRAC has, in the past, carried out an 
I 
I I 
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has also played a major role in the redistribution of staff into areas of 

" The Minister of Science and Technology is'currently seeking'advice ':. 

widely 'on possibly changing the role of the scientific 'advisory council -'to . 
government, from that 'of NRAC towards a Science and Technology .Council .; " That 
Council, among' other ,activities, would develop an overall' annuallscience and, 
Technology Plan for New Zealand, to which individual departmental research' 
programmes' would conform. NRAC itself is currently producing ' the first such 
annual Plan. New Zealand has had an Energy Plan for several years' now,' which 
shows quite clearly the way in which national energy programmes will'develop. 
It is updated'every year. 
growth areas, such as. horticulture, . fish processing, and -manufacturing, and 
one would-hope that the Plan, when'produced,' will have the courage to. say in 
which areas of science 'less 'effort ,is 'required and recommended .' 

must realistically ,conform with' the resources that are available, and '.must'.' 
allow for the talents of 'current 'staff in specific areas of scientific. " I  

'endeavour ,and how much the country can afford the minimum ;required .resources 
that ,will let them do their'. job. effectively. 
of what recent break-throughs have taken place in that .particular area of ,''I 

science, and, most importantly, what break-throughs are' likely to take 'place- 
in the-next few years. 
of science requires b:y submitting what is effectively a .list of -science pro- 

gramme will be modified and added to, but will not be 'seriously.changed 'if 
the options are sensibly developed in the first place. 

' .  
higher I .  national priority. . .  

, .  
I 

.., , 

, ., . . _  . 

. .  . ,  

The Science and Technology Plan would emphasise 

I . .  ., . I .  

. .  
. :  . , .  0 I.. , > , .. . .  

I , . , .  , 
The prograde 'for an individual scientific ' department or institution 

. . .  

. -  . 

'Adequate notice must be. taken 

It is further necessary to determine what the customer 

gramme options to industry at all levels, and to the politicians. . .  Th,e. ..pro- ! 

. .  
. i  ; . . ' <  . .  . .  

.~ . 
. .  . . I  * 

The individual scientist"('1he'' and ."his" are used below; but 'these ," 

words 'are intended to include.male and female) must be quite , ,. clear that'his 
senior 'science management, his customers, and his  political masters 'will-. be 
less- able than he to understand .the .opportunities his'discipline offers, -. 

; 
developments that are "just, around the corner". His immediate-'non-scientiL -' 
fic neighbours at home, who pay the taxes: that fund his.-salary. and .his ,work; 
.will have even less idea .as to what science s.hould be done for :the benefit' 1.. 
of the country.' 
Science Programme,of his institution and department, and t0wards.a sensible 
Science' and. Technology Plan for the nation. His ideas &ay..get ,changed, and ,_ 
certainly some choice will 'be made between his .options, as the programme . ' ' ' 
filters upwards to become part of the Plan;.but he has a major respons'ibility 
to ensure that the plan does contain the best programmes that'could be worked 
in his research area. 

.. 

. and particularly what opportunities might become available by scientific ' 

, .  . 
This means that he has a very important .input 'into"the ' 

::,. ~ . ' > S  
, .  

* %  ..; , .  ' . f . .  
. -  

I .  
.. I 

, . .  
j <. : ' . .  

The scientist needs to put himself in. the shoes of' his, neighbours 'to .., , . 

determine what options he should put forward 'as being the best in,his . 
cipline' for the benefit 'of all those neighbours.' 
decisions in .the detail of his science can. be reached by senior administra-~ 
tors or politicians who simply do not have the breadth of knowledge and'ex-T. 
perience to be able to determine programme. detail, 'even though' they will 'have 
determined', in the. first place, >the broad areas of the Institution's work, "and 

dis- ,- ,. 

He cannot 'expect.'that"" 

. , , t ., . I . ._. , .  . <  
, . .., . the specialists it will employ. . ,  . 
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The main problem in scientist's considering ideal options in this way, 
is the danger that he may misinterpret what is good for his fellow-citizens. 
It is most important that the programme that is developed has the right.mix 
of short-term and long-term research and projects. Background information 
must be established 'upon which the short-term projects of future years can 
be based. The regional surveys of the land and oceans must be carried out 
if indeed the institution is to be able to undertake a detailed investi- 
gation into specific mineral and hydrocarbon resources which will be planned 
in a few years' time. 

. . ,  

It . , . .  is equally important however' that the, scientist, while holding 
the' correct ,view that the right balance of long-term research must go ahead., 
should not take the attitude that 'lqng-term research will be good regardless 
of the areas in' which it is'undertaken. It is most important that it is' 
undertaken in relevant 'areas. 
any .'government scientific effort, but this -fact need not disadvantage the 
scientists in anylway. There.is a virtually limitless amount of.research 
that might, . ,  be done, and. the quality of 'work is in no .way determined by whether 
it is'"mission-oriented" and therefore.of long-term value, or whether it is 
oriented in no' useful-direction at'all, and 'is of ,no reasonable use to those 

. 

"Mission-oriented" research,is essential in 
. .  . , .  

. .  
who ' are funding it in' the ., . lo.ng term. . .  . . .  

I . . I  
. .  ~ 

,. .. 
, ;  I 

' ' This careful thinking by individual scientists in New Zealand. is 
important'; but I believe, that he will find it an-interesting, absorbing 
and rewarding: challenge. ~ . , 

DSIR to that for CCOP/SOPAC's work in the South Pacific, there is no change 
of anything but organisation and place. ,-The same,objectives andlthought 
processes' still' need ' to be maintained. .. CCOP/SOPAC requires both long-term . 

and short-term research,. the former in the nature of regional surveys that will 
. 

term work to look for specific-mineral deposits, 'or to investigate where 
sedimentary, b'asins may .occur in the search; for hydrocarbons. Later on those 
individual b'asins 'will be subjected' to even more detailed investigation, and 
hopefully drill-sites will be determined. 

I 

i . .  
i -  

~. . , , I  . )  .. 
. .  

When we turn from developing a 'science programme in New Zealand for 1 

. ,have relevance to 'the ' short-term'.work that is. coming later on, and the short- 

*. I 

4 1  . , . /  , .  

I _  . _ .  
. I  I An important additional factor needs'to be considered in the case of 
CCOP/SOPAC. . Particularly in .the hydrocarbons field, many South Pacific nations 
:are finding ,the, burden' of financing their energy requirements a major obstacle. 
There is therefore a real degree of I urgency .for locating potential hydrocarbon- 
.bearing basins, should they exist. 
term research,which is to be considered as a part of the CCOP/SOPAC Programme, 
must be very carefully mission-oriented, there is a major reason to concentrate 
longer-term research' in those areas which. can be selected even now as having 
a somewhat > . .  higher potential than other parts of .the region. . It may be that, 
by so doing, some prospective areas, of which there is not the,slightest hint 
at the p,resent 'time, will be.put to one side; but at worst 'they will merely' 

' 

be left for posterity. 
better'areas for our longer-term research now, we will hopefully hasten the 
day when the shorter-term work can be carried out with some . .  degree of success. 

Thus,' while it is clear that any long- 

At best,' by concentrating on what appear to be 'the 
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This does not mean of course that no other oceanographic work can 
be done elsewhere in the South Pacific area. It means simply that there 
should be no attempt to pretend that all work must be a useful part of 
the total CCOP/SOPAC programme, nor any attempt to justify scientifically 
interesting research under the CCOP/SOPAC banner, that has no relevance 
to CCOP/SOPAC's aims. This Workshop, and the CCOP/SOPAC session that will 
follow it in the Kingdom of Tonga, should concentrate on developing both long- 
term and short-term research work, that is as relevant as it can be made 
towards the mission of effective off-shore prospecting for minerals and for 
hydrocarbons in the South Pacific for the benefit of CCOP/SOPAC member 
countries. In doing so the scientific planners will be contributing effec- 
tively to one of the most important coordinating scientific efforts in 
the South Pacific at the present time. 



. .  
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ANNEX IV 

RECOMMENDATIONS 

The Workshop 

(1) Recommends that the Chairman transmit for approval the adopted 
Workshop Report (including Recommendations and Programmes of Re- 
search) to the next Session of CCOP/SOPAC, to be held in Nuku'alofa, 
Tonga, 11-20 October 1982, and to the Secretary IOC for submission 
to the next session of the IOC Executive Council, to be held in 
Paris, 1-10 February 1984, as well as to the next session of the 
Programme Group for the Western Pacific (WESTPAC), to be held in 
1985; 

Taking Note of a proposal by Soviet scientists, dated November 
to organise an international Expedition to Study the Southwestern 
Pacific, an exercise similar in scientific approach to the IIOE of 
the late fifties; 

Recommends that the Soviet scientists make available a more detailed 
Programme of Research, with individual research projects, to put the 
Workshop members in the position to judge whether such an important 
new vehicle like an international expedition will really be needed, 
or whether the present mechanisms consisting of CCOP/SOPAC, WESTPAC 
and SOPAC-STAR are sufficiently suited to supervise the proposed 
Programme of Research; 

1982, 

(3) Recommends the use of manned and unmanned submersibles in programmes 
designed to explore, study and understand the nature, extent and 
significance of hydrothermal deposits in the region, and invites the 
co-sponsoring organisations of the Workshop, particularly CCOP/SOPAC 

mersibles. 
. and IOC, to find ways and means to make available the use of sub- 

(4) Recommends that in view of the interest of island states in the South 
Pacific in exploitable mineral resources of their nearshore zones, 
countries of the region should give increased attention to scienti- 
fic problems concerned with the' prospecting, mining and environmental 
management of these sea-floor resources. 
should be held in the near future. 

A Workshop on these topics 

(5) Taking Note of the paucity of good, cloud-free satellite imagery in 
the SOPAC region, 

Recommends that NASA and other agencies be strongly urged to collect 
and make available satellite imagery in the Southwest Pacific area 
including coverage out to at least 150 metres water depth. 
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I j  P R OGRAMMES OF RESEARCH 

A: Report of Committee A on Geoloqical Evolution of Island Arcs and Arc Basins, and 
the Genesis of Metal and Hydrocarbon Concentrations 

I 

in troduc tion 

From a geological and mineraVhydrocarbon resources viewpoint, two maJor envlron- 
mcnts are present in the CCOP/SOPAC region. These are best identifled in plate tectonic 
terms as the Paclflc Plate province and the convergent margln province at its western boundary 
with the Austraiia-India Plate. The earth shaping processes within this convergent margin 
are complex and in places poorly understood. The complex evolution of plate boundarles 
in this region makes the tectonic, sedlmentologlcal, and deformatlonai histories difficult to 
interpret. Nevertheless, it Is essential that this hlstory be understood if w e  are to adequately 
understand the framework and assess the resource potential of the region. 

The Integration of marine geological and geophysical data with the limited land-derived 
data for the region Is an essential element in deriving the overall understanding necessary 
for an assessment of the mineral and hydrocarbon resources of the reglon. W e  must not only 

develop a fundamental understanding of the crustal history of the region but w e  must also 
understand the fundamental processes that control the parameters that influence resource 
distribution. 

The region affords excellent examples of many important tectonlc, geomorphological 
and sedimentary features associated with the active margins of oceanic plates. These include: 
the active volcanic Island arcs and their associated trenches which characterlze the zones 
of plate convergence along the Melaneshn Borderland and Tonga-Kermadec chain; fossll 
convergence zones such as the northern margin of the North Fiji Basin; actively forming and 
inactive marginal basins with passive, oblique-slip, and active trench margins, active and 
inactive lnterarc basins diverse in size and sedimentary flil; and regions where the polarity 
of subductlon may have been reserved following a collision. 

Regional plate and micropiate boundaries all have complex evolutionary histories. The 
geomorphological and tectonlc diversity of the region thus produced complicates the search 

for resources but also provldes necessary elements required for the concentration of potential 
resources such as hydrocarbons and mineral deposits. Only through an adequate onderstan- 

ding of the processes involved in the evolution of the various island arcs, basins and plateaus 
of the region can we adequately assess the resource potential. This understanding wlll involve 
general studies of regional tectonics, seismicity, heat flow, sediment dlstributlon, as well as 
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focused studies on speclflc areas where present background knowledge Is adequate to suggest' 

potential presence of resources. 

The 1973 CCOP/SOPAC Workshop held In Suva proposed a number of research pro- 
jects that would assist in provldlng the background knowledge necessary for this evaluation. 
The 1980 CCOP/SOPACLIOC Workshop held In Noumea (IOC Workshop Report No. 27) refined 
these objectives and ldentlfled a number of speclflc projects that need to be undertaken for 
progress to continue toward an overall assessment, Some of these projects have now' 
been completed and a revlew of the progress to date has suggested addltlonal lines of Inves- 
tlgatlon that would be worthwhile In order to continue and extend the overall regional assess- 
ment. -. 

. . i  
. , .  

. .  . .  
. .  . .  . .  .., .. 

. .. .. ' j , .  : ..The projects cited below are largely recommended extensions of these pre- , ., 

vlous projects In light of our current knowledge and Incorporate . the ,. recommendations and . .  

strategles proposed in.the recent IOC-WESTPAC meeting held in Townsvllle in September I.  . 

1983. In view of the Importance of this addltlonal work, w e  recommend that these new 
proposals b'e.endorsed as part of the' overall-work'programme of the'CCOP/SOPAC resources.. 
framework and assessment project. The proposals are not listed In any order of priority. I ' .: 

. 

.. . .. ,. 
. .  . .  . ., I. 

;-, .. 
, .  

' . ,  . . ,  . .  

1 Cokhalrmen for thls Corrknittee report were Dr C. Helrley and Dr D. Falvey. . , ~ 

A-1: Sub-committee on Sedimentary Basin Development In Island Arcs. * -  

: Sub-committee A-1 Partlcipants: 

, .  
, .  . .  .. . .. .. . . .  . .  

. - 6 . -  
~ ., 

.> , , 

. ' "BALEIVANUALALA, V. . . 

. ". 

? .  

. .. , ,  . 
, I  

<; ' 

._. .+ . .  ' ,  ., . . * .  
. .  

BURNE, Robert V.' 
COLWELL,'J. '' ' . (Rapporteur) 

. .  . - .  . .I 

. .. 
I .  

. I  , -  

. I  1 

. .  . .  . - . ,  

. DOUTCH,-F: - . 

. .  
, .  . . I ,  , -1 ' . .  , 

. .  

FRANKEL, E. 
GREENE, H.G. (Chairman) 
HERZER, R. 

, .  KATZ, H. Rudl 

.i , M0AINA;R.B. 

, I ,  . s . '  

. I .  , - I  . .  

MARLOW,M. . 
>: 

; . , . . .  

. .  
' ,  

, . '  
. .  . , . .  

RODDA, Peter 

THRASHER, G. . .  

. .  
. _ .  

SIMPSON,-Alf . -  

~ .. , 

. .  
i ^  . . .  

< 
VED DER, J.G. 
WALSHA W,,-R.D. 
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Project A-1.3: Stratigraphic Correlation in the Southwest Pacific 

At the 1980 Noumea Workshop, a major proJect (A-1) was proposed aimed at the 
study 'of klan4 arc sedimentary basins: correlation of reference sections and seismic stratl- 
graphy. The first part of that study was initiated through the multichannel seismic programme 
of the S.P. LEE under tNe Tripartite Agreement. Its continuation appears below as Project 
A-1.4. 

However, the biostratigraphic correlation of sedlmentary bodies In the SW Pacific Region 
as a whole has not been undertaken at an appropriate level. Recent biostratigraphic revlsions 
carried out In PNG (by systematlc re-sampling of some sedimentary sections) and in Fiji (by 
stratigraphic drilling) have led to substantial changes in local tlme-stratigraphic definitions. 

A reliable time-stratigraphic correlation is the only possible basis for confident appraisal 
I .  of the most likely settings In which economic mineral and energy resources may occur. In 

order to achieve such a regional stratigraphic framework, It is recommended that the follow- 
ing programme be undertaken: 

1. CollAtion, revision and synthesis of existing time-stratigraphic and palaeogeographic 
. .  data within the SW Pacific (*Refer also to Project A-1.5 - Regional geologic data 

' development for the SOPAC areal; 

2. Any fliture bash assessment must include new, detailed time-stratigraphic studies. 
. .  

1 .  

. .  . .. I .  
' .  . .  . , . .  , . 

, I .  

I .  . . .' 1. , . . .  ,. I 
. ,,,-. 

' .  I . _  . ' This may be-accomplished by: ' ' % . ,  

, . .  
. _ ,  . .  

-I . .  . - .  . , I  
I .  

(a) Palaeontoioqy, especially the detailed exarnlnation of mlcro-fossils in order to correlat-e 
the rocks in which they, are found with standard world sequences; 

(b) Land based studies: with the advice and concurrence of natlonal Geological . ,  Surveys . . 

'a'mend and/or redeflne key onshore' Stratigraphic units critlcal to reglonal off-' 
shore stratigraphy where thls is considered desirable; 

drill stratigraphic , .  sequences to acquire a better understanding of their facies, . I  

' . .and to'revise- . and/or 'define 

blostratlgraphic correlation; 

i . ,  . .  . , -  

' (1) 
.., 

. 1  . . - .  . . ~ .  

(ii) 
.. . .  

stratigraphic-units; to'extend and enhance 
L. ... . .  _ & .  , 

, .  
i , .  

, "  . ' _  

(c) Selsmlc stratiqraphy: to identify offshore stratlgraphlc units, and ic correlate with ' 
onshore stratigraphy whenever possible; to examine posslble' stratlgraphic 'play concepts and 
hydrocarbon traps. ' . 

(d) Non-palaeontoloqkal projects: these include development of local sea-1evel.change CUNeS, 
magneto-stratigraphic measurement projects, and 

. .  

. ,  . . .  

. ,  

. 

, appropriate radiometric &tin+ 
, 1 .  

. ,  , .  
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Project A-12boiution of coral reefs and associated environments 

In the Southwest Pacific region; coral reefs exist in a variety of tectonic settings in 
the form' of fringing, barrier and atoll systems. Similar systems may have occurred throughout 
the Cainozoic. Ancient reef systems may be Important to many SOPAC countries as potentlal 
hydrocarbon reservoirs,/while modern reefs are clearly important as resources for mining, 

fishing and tourism. 

(a) 

(b) 

i .  . 

(C) 

(e) 

The 'main objectives of this programme are: 

to define the extent, age and geometry of reef systems in a variety of regional settings; 

to establish the relationship between reef growth and (I) volcanic activity, (11) tectonism, 
(ill) eustatic sea-level change, and (iv) worid-wide climatic change; 

to evaluate the inter-relationships between , .  terrigenous, .. volcanogenic and biogenic 
inputs; ,. 

to determine the origin and preservation of organic carbon in reef and associated 

, .  , . , ,. 

,. 
. .  . .. - .  . 

deposits;'and .' . . .  .. 

to study related environmental issues (see report of .Ad Hoc Working Party,on Mineral : 
. .  

; . .* . I  , , .  . .. . .  R&ources of Nearshore Areas). . .. 

, .  

M'ethods of investlgatloa*should. inc1ude"shaiiow high-resolution (including 'multichannel) 
seismic, sediment mapping, stratigraphic coring, shallow vlbrocoring, biostratigraphy, radio- 
metric dating and geochemistry. Comparitive studies should be undertaken with reefs in a 
range of geographic and'tectonic settings. 

To a large extent this programme is based upon objectives determined at the 1983 ' 

IOC-WESTPAC Meeting in Townsvilie. Although applying to the western Pacific as a whde, 
these objectives are considered particularly relevant to the SOPAC reglon. 

Project A-1.3: Hydrocarbon'-Source, Maturation and Entrapment Models in island Arc Settinqs 

and Collision Terrains 

The basis of hydrocarbons exploration is to: 

Identify source rocks, from which hydrocarbons (oil and gas) are generated. 

ldentlfy source maturation from emplrlcal data or from the tectonic history, I.e. burial 

and thermal geohistory. 

(1) 

(2) 

(3) Identify the play concept. This includes Identification of potential reservoir rocks into 
which hydrocarbons can mlgrate and accumulate. Thls process Is necessary In order 
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areas. 

A. 

to attain concentratlons and amounts whlch can be economically exploited. A reservoir 
rock is any type of rock that has sufflclent poroslty and permeabiilty (pore space whlch 
Is connected and through whlch flulds or gas can circulate). Addltlonally some sort 
of trap Is needed whlch Involves an up-dlp seal on the reservolr. 

The condltlons for source rocks, reservolr petrology and quality, hydrocarbon genera- 
tion and entrapment (the play concept) vary'wlth tectonic setting, and differ greatly between 
Island arc settings and colllsion terrains as opposed to continental and continental rnargln 

r 

It is therefore recommended that: 

The possible occurrence of source rocks be lnvestlgated, by taking suitable samples 
both onshore and offshore (by drllilng If necessary) and carrylng out the relevant geo- 
chemical analyses. 

B. 

C. 

D. 

E. 

Studles be carried out of model play concepts through analysis of burlal, thermal and 
tec tonlc hlstory. 

Studies be made of the reservolr rocks types and their tectonic settlngs,(such as reefs 
and non-fan turbldltes). The exlstence and extent of poroslty and permeablllty should 
be-determined, and occurrence of sultable rocks in sufficient extent and volume In 
approprkte type locations should be verlfled. 

In order to achieve the above objectives in the best possible way, facies models should 
be developed by a study of contemporary environments and processes where possible, 
Including the accumulatlon of organic carbon, Partlcular attention should be given to 
modern reef systems(Project A-1.2) and modern non-fan turbldites (such as In the Huon 
Gulf and'possibiy the New Britain Trench). 

Studies should also be made of the selsmlc deflnltion and selsmlc signatures (through 
model and fleld studles) of relevant environmental settlngs and conceptual model plays. 

Project A-1.4: Sedimentary Bash Deiineatlon and Resource Assessment 

In the previous 1980 Noumea Workshop, recommendations were made 

for the study of Island arc sedimentary basins (Project A-7). These proposals resulted in 
the multichannel selsmic survey conducted by the S.P. LEE under the Tripartlte Agreement 
(Trlpartlte - 1 and 2). A signlficant number of fore-arc and lntra-arc sedlmentary b a s h  
have been redefined arpd .their. resource framework outlined. A contlnuatlon of the 
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I 

programme of basin delineation, review and ass 

. .  

ssment Is strongly recommended. lndeel 
the IOC-WESTPAC geosclence programme recommendations (Townsvllle, September, 1983), 
proposed a 'malor subprogramme on Sedimentary Evolution on Actlve Margins (SEAM), and 
this proposal involves implementation of this subprogramme in the SOPAC region. 

I s  

The occurrence of hydrocarbons Is generally confined to sedlmentary basins where 
rock formations are suitable for the generatlon and accumulation of oil and gas. To determine 
the sultabllity of these rocks a detailed study of the bash's history and Its sedlrnentary content 
Is therefore essential. Both the original outline of the depositlonal area and the present form 
of the bash must be considered. In addition, an understanding of facies development In tlme 
and space (vertically and horizontally) must be obtalned before a comprehensive evaluatlon 
of hydrocarbons potentlal can be made. This proJect concentrates on regional aspects whlle 
the previous project (A-1.3) concentrates on exploration and play concepts in general. 

A. 

B. 

4 

C. 

. .  It is therefore recommended that: .I . I  . 'j I .  , ., 
. .  

Compilatlon of available geologic and geophysical data in the form of structure and ' 
Isopach maps, including overlays depicting facies changes in selected intervals be 

. undertaken. - . . . .  , . . ,  , .  , . .  
. .  

New geo-logical and.geophyslcal'data, including'mutlichannel seismic reflectlon profiles 
where appropriate, s h w d  be collected'in areas of relatively poor basin'definltion such 

as: I . . '* '. . , .  1 

I ' 1. The Insular margins .of'the Bismarck Sea,'. . .. 
, .  

2. " Northern contlnuatlon of the Tonga Platform, ,'.. '' 
- .  - .. 1 , .  

. _ .  
> .  

. -  
' 3. . Lau Ridge, 

. .  ' . .- I 4. ' Rennell Ridge,' . ! I  

5. 3 

Synthesis of basln'types (i.e. deflnltion and classiflcatlon of basins); this effort should 

be lncorprated Into the CCOP/SOPAC geophysical atlas. 

The high plateaus between the Coral Sea and Northern New. Hebrldes Trench. -, 
. -  

. I  

, '  ,., ' . 
. .  . .  

Project A-1.5:Data Manaqement 

Geoscientlfic data collected by past, present, and fdure researchers represents a 
very valuable store of knowledge to any nation. In order to obtain maximum benefit from 
sclentiflc Investigations, not only must the Interpretations and results of those investigations 

be preserved for future reference, the data upon whlch those lnterpretatlons and results are 
based must also be preserved. Future investigators, both pubilc and private, must have access 
to past data In order to obtain maximum results from their own programmes. The hlgh cost 
of geological and geophyslcal lnvestlgations means that past data can be archived and retrleved 
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for much less money than would be requlred to replace It. 

Present geoscience Investlgatlons generate several types of lnformatlon, all of whlch 
should be preserved for future reference, Thls informatlon Includes: 

' 

1) Publlqed results and Interpretations; 
2) ' Unpubllshed Investlgatlons; 

' - 3) . .- Raw data, such as geologlcal and geophysical measurements, field notes, 

: I  , I .  
and laboratory results; . .  

, 4) Geologlcal samples and reference collectlons; . . I .  

5) , 

' .  ' data; 

Maps;alr photos, satelllte Images, seismic .record sectlons, and other Image-type' 

6) computer magnetic tapes of seismic reflectlon, navlgatlon, well log and slmllar 
. .  

. .  

, ,  . .  
data. 

. .  . .  

. . .  
' Some CCOP/SOPAC member natlons, such as Papua New Gutnea and New Zealand, 

have adopted regulations whlch require the submittal of these data by lndustrlal lnvestlgators, 
and have set up systems for Its storage and retrieval. Fljl has varlous data banks and iegls- I 

htlon exlsts requirlng the lodglng by companies of various data (though not original magnetic 
tapes or coples). ,The Fiji petroleum exploration data bank was set up with the asslstance 
of BMR. Papua New Gulnea hqs recently set up an archlve system wlth the help of a World 
Bank loan and assistance from CCOP/East Asia and from Its neighbours. It accesses all types 
of petroleum exploratlon data. Other nations are attempting to operate data storage systems 
for government, research Institutions and industry collected data. None of these systems 
appear to be operatlng as efflclently as they could be. 

I 
I 

The amount of data collected by the geosclence communlty Is rapidly lncreaslng and 
the sooner all member nations have efficiently operatlng archlve systems the easier It will 
be to keep up wlth lncomlng data. The sooner archlve systems whlch Include as much, exls- 
tlng data as posslble are In place, the more value they will be to the member nations. 

A considerable amount of geologlcal and geophysical data already exlsts for the 
CCOP/SOPAC reglon. Much of this data, or coples of It, Is not currently held by the res- 

ponslble government departments wlthln the member natlon, rather the data Is held by , 
numerous different research Instltutes, forelgn government departments and foreign industrial 
organlzatlons. Any attempt to malntaln archives of CCCP/SOPAC sponsored data,'along 

I 

blth future research or industrlal data should also allow for the acqulsltlon of as much exlstlng 
data as porclble. 

I 



IOC Workshop Report No. 35 
Annex V - page.8 

The rcspome of exploratlon companles to voluntarily tontrlbute .to archlver Dos been 
Impreslve. This has been the experience of New Zealand and Papua New Guinea. To Iden- 

tify and obtaln exlstlng research lnstltute and government data, however, Is often frustratlng 
and time consuming. 

I 

Through CCOP/SOPAC, the member natlons have the opportunlty to act as a unlfled 
organisation to ldentlfy what data has been collected wlthln each member country, what 
the avallabllity of that data Is, and help each member nation to obtaln coples of that pertalnlng 
to them. CCOP/SOPAC could also assist the member countries In upgradlng their data archive 
systems to be able to meet the present and future needs of mineral resource prospectors. 

. '  1 

Much modem geophyslcal and downhole electric log data are collected on computer 
magnetlc tape. Both the Papua New Gulnea and New Zealand Geological Surveys have 
dlscovered that these magnetic tapes are a valuable aid to hydrocarbon exploratlon companles 
operating wlthln thelr countries. Unfortunately the storage, dupllcatlon, and processing of. 
these tapes requlres speclaltzed equipment only avallable at a very few locations wlthln out 
region. For the present It may be necessary for some member nations to arrange for storage 
or computer magnetlc tapes at an outside faclllty. Because of the rapldly expanding, explora- 
tlon technology many other types of computer collected and stored data may be available 
In the future and should be allowed for in an archive system. 

I .  : 
... , 
, .I 

. .  . .  , . - .  , 
.,. . I ,  

Many. reference collectlons, most .notably microfossil collectlons, . have ~. a very regional 
. ,  .. 

and International Importance. Because of this CCOP/SOPAC and the larger geosclence com- 
munity 'must contlnue to support the dev.elopment of regional reference collections at loca- 
tlons where those collectlons will be maintalned.and made accessable to-all users. The devel- 
opment of natlonal reference collections should also be encouraged as a-part of lndlvldual . . 

, . A  
. , -  

' 1  . 

, .  member nations data archlve systems, :.. 

, .  

RECOMMENDATIONS: 

CCOP/SOPAC flnd ways and means to assist member countries In archivlng geosclence 

data and related products. This assistance should Include training Individuals from 
member countrles In the efficient operation of archive systems. 

CCOP/SOPAC develop a directory of previous geological and geophyslcal lnvestlgatlons 
wlthtn the member natlons and ldentlfy the avallablllty of data and related products 
generated by these Investlgatlons. 

. _  

I 

CCOP/SOPAC assist the member countries In the acqulsltlon and archiving of existing 
data. 
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, ,  

4) CCOP/SOPAC assist the member countries in the secure'storage and accession of geo- ' 
physical magnetic tape data. 

CCOP/SOPAC encourage and support the further development of the ESCAP mlcro- 
fossil reference collection to cover the Southwest Pacific region. 

5) 
, 

6) , Those countrles within CCOP/SOPAC'which have not drafted regulatidns.or legislation ' 

requiring the lodgement of all data and results,obtalned.by future geoscience inves- , I 

tigat'ions'should be encouraged and assisted to do'so. This'should include regulatlks 

- ,  

z - I ~. 

. .  for the lodgement of any magnetic tape or other computerised data. . .  

. .  . ... I 1 .  
. .  . .  . _ .  . 

. .  
- I  

A-2:' Sub-comrnittee'on the Tectonics and Resource Potentiai of Island Arcs' ' 
. , , ,  

Sub -c o m m I t t ee A -2 Part I ci pa n t s : 

CROOK, K.A.W. 
. .  .. . " .  , .  

... 
. .  

. .  
I .  

, - .  , . . ,  
EADE, J.V. ' , _ .  , 

HONZA, E. ., , . .. 
- 

_' . , -  , .  
.. , .  , 

, . ( Chairman) - 
. 1  

. .  
KROENKE, L.W. 

. . . .  

MACFARLANE, A. 
MITCHELL, A. _ .  . 

. . .  . 

- - ,  *' , I 

RECY, J.C. 
RICHMOND, R.N. 
SCHOLL, D. 

. -  ' S .  

I .  
_. 

, I  
, I  

I ,  ~ -. . .  , ,  
. .  

. .  . . -  

Project'A-2.1:Forearc and Backarc Processes in the Tonqa-Lau Reqion , , , 

Tonqa Forearc .. 

. 

. .  
p-: . . ' 

. .  _ . .  . . .  . ., ; 
I .  

. .  ' .  . , .  

~. ... . ' _  . . . . ._ . .  # . ,' . .  

Reconnaissance geophysical and geological exploration of the Tonga forearc , .  , has 
. .  

been sporadically Initiated durlng the past two decades, but no coherent' plan of study has'.' 
emerged. As a consequence the structural and rock framework of the Tonga forearc IS virtu- 
ally unknown and Its geologic evolution has not been deducedalthough analogies to the ' 

'- 

Uarhna forearc seem Justified. 

-. . 

.. ,. . . . .  

. .  .. I 

. .. . _. . , . .  
. ,  . _ .  

I .  

It Is recommended that a coherent plan of geologlcal and geophysical studies to determlne 
the type, distribution, and geometry of the major rock units formlng the Tonga forearc: and 

the processes that emplaced defomed, and altered therr,, should be Initiated. The work should 
InlthUy invdvemultlchannel reflection profiling as refraction seismology and surface rock 
sampling. DSDP-type drilling should be promoted. Evidence should be sought concerning the 
origin of theforearc's basement complex; the history of subsldence and uplift (e.g. vertical tectonics); 
magmaticactlvlty; emplacement of ultrabasic masses; tectonic reaction to the subduction- 
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driven collision of the Tonga forearc and the Loulsvllle Ridge, and; the direct tectonic conse- 
quence of the subduction process itself.thick sequence 

Tonqa Backarc (Lau Basln) 

Geologic evaluatlon of the petroleum resource pctentlal of the Tonga Ridge requlres 
an understanding of the'fundamental process that created the Lau Basln. It is believed that 
the opening of the basin (1) rifted, and then geographically separated the eastern and western 
parts of the Tonga platform section thereby Isolating potential source.beds from reservolr 

unlts by hundreds of kilometers,.(2) heated the platform sectlon and may have generated 
hydrocarbons and forced their migration prior tQ rifting, and (3) created new lithospheric crust, 
magmatic centers, and associated magma chambers capable of circulatlng mineralizing hydr- 
othermal fluids In the vicinity of the actlve Tofua arc and In the Lau Basin. 

The openlng processes forming the Lau Bash are not understood in detall, but the 
cause of the generatlon of new mafic crust resides In problematical concepts associated with 
the subduction of Paclflc oceanic crust beneath the Tonga Ridge. The tlme Df the openlng 
is poorly known but probably was between 3 and 5 m.a. Cnly vague notions exist about 
pre-rift events (for example thermal upllft of the then Tonga-Lau Ridge, or the formation 
of pre-rlft baslns) that could have profoundly Influenced the formation and location of petro- 
leum and petroleum resources. 

It Is recommended that &e formation of Lau Bash and the consequent thermal and 
rifting events of the former Tonga-Lau volcanlc arc receive thorough scientific attention. 
Geologlc sampling including DSDP-type scientlflc drilling, is emphasized. Multichannel refle- 
ctlon profiling intended to resolve pre-rlft, rift and post-rlft structures bordering both the Tonga 
and Lau-Rldge flanks of the basin IS needed. Geophyslcal techniques (e.g. multichannel 
and refractian slesmology, heatflow measurements, etc.) are needed to locate magma cham- 
bers and thermal anomalies where mineralisation processes may be concentrated, 

. 

I 

It is further recommended that the collection of regional information focus on resolving 
a nurber of key relations, which Include (1) the timing of tnltial pre-rift thermal events along 
the length of the basin, (2) the lnltiation and lateral progress of rifting (lengthwise) along the 
margins of the basln, (3) the age and magmatic, evolution of the actlve Tofua arc, (4) the 
style and progress of the spreadlng process that has expanded the basin to Its present slze, 
and (5) the entlre openlng process In reiatlon to subductlon events occurrlng at the reglonal 
plate boundary along the Tonga Trench. 
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Project A-2.2:Backarc and Riftinq Processes in the Fill Platform-North Fiji Basln-New Hebrides 
Arc Reqion 

Magma& arcs In the regionare identlfled and the subduction polarity of some 
now been defined. The Fore Arc and Back Arc Terraln and of the arcs has 

the timing of the development of the structures need to be identified. 

Massive sulphides may occur along recently active spreadlng axes within the North 
Fiji Basin. Kuroko-type sulphide deposits addltlonal to those already Investigated may have 
formed accompanying voiumlnous rhyolitic eruptions on Vanua Levu. 

Conslderable progress has been made toward improvlng the definition of the Indlan- 
Paclflc plate boundary north of Fljl (Project A.3, IOC Workshop Report No. 27). Two cruise 
legs of the R/V KANA KEOKI in 1981 fGCUSed on the complex junction between the Lau Bash, 
the North Fiji Gasin and the paclflc Plate. The geology of Wallis and Futuna Islands has been 
compared with that of Hunter, Matthew and Kandavu. These all appear to have similar struc- 
tural settings. Additlonal work, however, needs to be done. 

Re-examination of the data collected slnce 1970 on earthquake activity in the North 
Fiji-Lau Basins area has begun. The telemetered selsmlc network in Fiji has been Improved 
by the provision of an on-line computer forinterpretation of data. Slrice the accuracy of locatlons 
still needs to be Improved, it is recommended that seismic statlons be Installed on islands such as 
Wallis, Futuna, Rotuma and Niu'a'fou. 

Formation of North Flii Bash and Spreadlnq History and the evaluation of hydrothermal metallic 
mineral deposits 

:> 

Within the North Fiji Bash fossil spreadlng patterns and parts of an active spreading 
system have been Identlfied. Current stress release within the region suggests that these 
patterns have recently changed. In order to evaluate potential metallic mineral resources 
associated with hydrothermal activity, it will be necessary to map and examine both the presen- 
tly active and 
were inltlated during the 1982 Tripartite Cruises, It is recommended that geophyslcal/geologlcal 
lnvestigatlons of the North Fiji Basin be expanded. Types of surveys should include high resolution 
sea floor mapplng techniques (SeaMARC Ii or equivalent), bottom-water sampiing/bottom camera, 
and mldwater geochemical anomaly detection. 

formerly active spreading systems. Although some of these investigations 

Riftinq on the Flil Platform: Extension tectonics and the possible development of sulphlde 
\ 

Z~ 

ore b odi es 

Possible rift graben development and recent alkallc volcanlsm in northern Fiji, parti- 
cularly around Natewa Bay, may be evidence of the requisite extensional regime conducive 
to the formation of Kuroko-type sulphide ore bodies, submarine deposits.of whlch are found 
on Vanua Levu. Kuroko-type deposits characteristically occur in linear belts containing 
numerous deposits (e.g..Japan, N. Turkey) and here there Is potential for discoveries of further 
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deposits in the area. The tectonic and alkalic voicanlc actlvity may be related to contiguous 
bash dilation to the north and east, i.e. in the eastern part of the North Fijl Basin and In the 
Lau Basin. It is recommended that comprehensive geophyslcai/geoiogical studies of the 
northern margin of the FIJI platform be inltiated. Shelf and bash morphology ahould be delineated 
using high resolution bathymetric an'd selsmic methods. Bottom geochemical sampling should 

also be undertaken to.detect anomalous metal concentrations. 
. I  

Fiii Platform Arc Development: Terrain recoqnition as a quide to the evaluation of hydrocarbon 
pot en t la I 

.. . . , , -  

. .  
> '  . . .. , -  

, .  I 
. ,  , . .  

' I  _ .  

Formation of arc terrain in the Oligocene and Late Miocene may have provided a 
suitable substrate'for platform carbonate deposition- which could become the requisite source/ 
reservoir rock for hydrocarbon accumulation. Arc deformation and everthrusting may also 
provide sites for the deve1opment"of plnnacle reefs; Massive and recurring plutonic inkustions 
may have significantly elevated the regidnai thermal reglme providing for the maturation of - 

hydrocarbons. 'Several magmatic arcs have already been identified in the Fiji Platform area.:' ' 

Subduction polarity needs to be confirmed. Forearc and backarc environments need to be . 

identifled. It is recommended that compilation of existing selsmic data be understaken and 
that addltional singie- and. multi-channel seismic data be acqulred In the nearshore and off- 
shore waters of the Fijl Platform proximal.to the"arcuate structure. Delineation of the conti- 
guous s&floor, magnetic anomaly configuration may also provlde insight Into rotation and 
tectonlsm of the platform. '. 

. .  . 
' ' 

' 

. , ,. 
I .  ' .  

- I  ? . '  .. . ,  

. . . .  . I  
, .  . .  . .  . .  . . .. ., 

. . . , ' . .  , .  > 
, .  . 

, .>.;.. 7 . . . ,  . , ,  .. ., ". . 

, .  . I  

N e w Hebrides Arc Development: The potential for hydrocarbon accumulation and metal enrichment 

Potential exists for both hydrocarbon accumulations and hydrothermal metal rich concen- 

trations within the New Hebrides Arc. With respect to the former, a study of known sedimen- 
tary basins has already beg&. It is recommended that: 

a) detailed .marine.geophysical surveys including the collection of single and multi-channel 
reflection, gravlty and magnetics be undertaken in the eastern margin of the.Central 
Basin and across the less well-known basins off the Banks, Torres and Santh Cruz 
Isla nds; 
heat flou data to test the thermal regime be acquired from all basins; b) 

C) onshore bio- and llthostratigraphic correlation be made between adjacent islands In 
the forearc and back arc regions and that comparisons be made with dredged samples 
in the intra-arc .basin between; 

the llmited prelimlnary source rock studies undertaken to date be continued and augmen- 
ted by sampling from all formations with potentlal for hydrocarbon generation; 
with respect to the potential for hydrothermal metal concentrations, detailed sampling 
Is required over the known hydrothermal iron deposit associated with submarine volcanism 

d) 

e) 

.. 
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. .  

off Epi; a search be made In appropriate areas along the complete length of the,mag- 

,supplementary investigations be undertaken . .  with relevance to the development of 
'the ara including radiometric dating of Miocene andesitic intrusives of the forearc - 

Western Belt volcanics, and a survey, of the little known.West Santo Basin and West 

. .  
. .  

. .  
. , matic arc (Central Chain) for similarly situated deposlts; , 

, . . .  

f) 
. 

. .  '. . , 
, 

,' 

. . *  . ,  . .  

' 

' 
. , ,  , 

- .  , 
' Torres Massif to the north of the D'Entrecasteaux Zone. - ' .. 

. .., 4 
I .  . , -  
. I  

. .  . .  . .  .. . . .  . , .  a I .  . 

. .  I .  

Project A-2.3:Arc'Reversai and Forearc Processes in the Solomon and New Hebrides Arcs 

New Hebrides-Solomon Islands Arc Reversal 

1 -  In Vanuatu and the Solomon Islands a change In subduction polarlty from southwest- 
ward to northeastward was preceded by emplacement of serpentinlte diapirs on Pentecost 

and ophiolitlc bodies on Malalta in the eastern chain of the archipelago. This raises the possi- 
bility that, as sr;ggested for some arc systems elsewhere in the world, arc reversal and ophiolite 
emplacement were triggered by coilision of the arc system wlth a continental fragment, inac- 
tive Island arc, or oceanic plateau. Collision, In the late middle Miocene, would have involved 
southwestward underthrusting and possible loss of the colliding block beneath both the eastern 
chain and the Aoba Bash and New Georgb Sound. . I 

, .  

Analogy with other regioF suggests that the postulated collision was accompanied 
and followed by northeast-directed thrusting in and beneath the eastern chain, and southwest- 
directed back-thrusting with formation of assymetric anticlines in the late Miocene to Pliocene 
successions of the Aoba Basin and New Georgia Sound. It also suggests that IateMiccene 
subsidence in the Aoba and New Georgia Sound baslns was genetically related to the collision, 
was probably not accompanied by graben formation, and that the late Mlocene sedlments 
might be underlain at depth by older deposlts of the pre-collision fore-arc basin. The back-' 

thrusting provlaes a posslbie explanation fcr the sbbmarine ridges In the Aoba Basin east 
of Malekula and Espiritu Santo. Back-thrusting further tG the southeast, west of Malekula 
and Esplritu Santo, could have initiated northeastward subduction which propagafid laterally 
along the length of the archipelago at the end of the Miocene, and which continues tooay. 

Additlonal evidence for this postulated collision, together with more detailed knowledge 

of the geological processes accompanying It, would result in a major advance in understandlng 
of the Miocene-Pliocene geoioglcal evolution of the Vanuatu-Solomon Islands arc system, 
could provide a tectonic model broadly applicable to collisions, assoclated ophioiite emphcement 
and reversals In arc polarity elsewhere in the southwest Pacific, and would yield further data 
on geological events accornpanylng late Pliocene or Quaternary collision wlth the d'Entrecas- 
teaux fracture zone. 

The Aoba and New Georgia Sound basins oontain sedimentary sections of late Miocene ' 

to Pliocene age wlth posslble petroleum potential. in the Aoba Basin noith-trending antlcllnes 

I 
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occupy a tectonic position, relative to serpentenite diapirs and a late Cenozoi,c volcanic 
arc, analogous' to that'0.f the oil - and gas-bearing back-thrust related assymetric. anti- 
cline of the Central Lowlands fore-arc basin in Burma. An understanding 0.f the post- 
01 igocene regional tectonic-evolution of the Vanuatu-Solomon Island arc system would have 
major implications for the oil potential of the Aoba Basin structures, of similar struc-. 
tures which might be expected in New Georgia Sound,,and of analogous structures in o'ther 
Southwest Pacific arc systems in which back-thrusting'might be expected. The results 
could also provide new evidence for mechanisms of ophiolite obduction and diapirism, with 
imp1 ications for the chromite potential of ophiol itic bodies el'sewhere, 

., . 
. . .  . .  . .  . .  .. I 

It- is recommended that a work. programme be implemented to include (a) evaluation 
.' 

. .  
of existing data to indicate areas for limited on-land geological investigations to 
obtain the closest .possi bl e time . ,  constraints on the empl,acement'.age of . .  the ophiol ite 
bodies and time of arc reversal, together ~. with (b) offshore multichannel seismic reflection 
profiling to' identity gently-inclined . .  thrust 'surfaces beneath and east of the eastern'. 
chain, and southwestward-verging thrusts or assynetric anticlines'in the Aoba and New 
Georgia Sound Basins. 

, . _ .  

. 

, .  
I .  , .  . .  

. ,  &. ' . I  

Fore-arc magmatism and mineralisation in the Solomon Arc. . .  

The western Solomons is a site of modern -fore-arc magmatism associated with,sub- . 

: duction of an active spreading centre. 
A4. (IOC Workshop No. 27) .identified.one active suharine.volcanic. centre, Kavachi, as 
being mineralised. . Stratiform copper pyrite deposits of Besshi-type have been ascribed 
broadly to this kind o f  tectonic setting. 

Investigations undertaken as part of Project 

' 

. .  A '  
. .  

. /  
. .  

The termal effects ,of spreading-ridge subduction are poorly known, as -are the.mecha- 

It - is recommended that- the following investigations in the western Solomons be 

nisms. by which fore-arc magmas are generated.. , ' 

implemented with the'aim of developing a predictive-process model of forearc magmatism 
and associated mi,neral isation: a), petrogenesis of .fore-arc. magmas; b) aeromagnetic and 
areal gravity characteristics of, fore-arc magmatic zone; .c) precise dating of adjacent 
vo1,vanic centres, in order to determine their relationship, to deformation in' the fore- 
arc; d) modelling of triple junction behaviour and its effects 'on the asthenosphere 

' 

beneath the fore-arc; e) closely spaced sediment sampling 'in the .vicinity of fore-arc 
volcanic centres such as Kavachi to study the local volcaniclastic contribution; 
and anomalous trace metal concentrations in sediments. 

Project A-2.4: Initiation and Early Stages'of Back-Arc' Basin Evolution 

. .  

I 

. ,  

. .  

. .  
. . .  

The western Woodlark.Basin-East Papua region is a contemporary example of an 
active small ocean basin extending by rift propagation through the crust of an ancient 
island arc "complex. The Lau Basin-Havre Trough-While Island-Taupo region provides another 
example, in this case of a back-arc-basin associated with a magmatic arc. Study of the two 
regions would he1.p to elucidate the relation between the locus of rifting and earlier 



IOC Workshop Report. No. 35 
Annex V - page.15 . 

magmatic arcs and also the relationship between rifting and the establishment of 
a new volcanic arc. 

It IC recommended that to understand the processes involved, detailed marine geological 
and geophysical surveys be undertaken Including preclsion swath mapping and submerslble 
Investigations. It is also recommended that development of hydrothermal systems during , 
rifting ol old crust, particularly as related to mehllogenlc Impllcatlons, be investigated. 

/ 

This. project forms part of sub-programme BAT (Back-Arc Tectonics) of the JOC (WEST- 
PAC) Marlne Geology and Geophysics Research Programme. 

.* 

Project A-2.5: Evolutlon of Maior Geomorphic Terralns in.the Papua New Gulnea Reqlon 
("Project 42") 

Collislon tectonics and arc reversals are known to have occurred across East Papua 
and the New Culnea Highlands, These are fundamental tectonic processes; thelr Importance 

to the development of mineral resources having been repeatedly recognlsed by various sclen- 
tific groups, Most recently, highlighted in the IOC/WESTPAC 111 Geoscience programme recom- 
mendation (subprograrcme: Coillslon Tectonics). These tectonic events, accompanied by 
arc magmatlsm and back arc basin formation in the Bismarck Sea and Woodlark Basin and 
perhaps even in the Solomon Sea, seem to have controlled mlnerailzation and sedimentary 
bash development facilitating known hydrocarbon ac'cumulatlcn: Understanding of the plate 
klnematlc and tectonlc history would substantlally enhance chances of discovery of yet un- 
detected resources. 

-:: 

In view of the foregolng, the WESTPAC 111 recommendations concerning the possible 
Tertlary arc-continent and arc-arc collision in Northern New Culnea are considered to be 
particularly relevant. It is recmmended that a single broad-transect style of investigatlon 
embodylng the attributes of the previous SEATAR transects proposed for the PNG region, 
be initlated. Thk wlll be particularly well suited to the solution of the major goodynamic prob- 
lems rebtlng to the accumulatlon of mlneral and hydrocarbon resources in the region. 

The methods that need to be applied Include, among others, geological Npplng, paleo- 
magnetic studles, deep crustal studies, airborne and marine geophysics. Determination of 
the age of the Solomon Sea Basin is critlcal to understanding the kinematics of the region. 

Project A-2.6:Pre-Pliocene break-up hlstory of the Southwest Paclflc: A Reqlonal Framework 

Upper Mesozoic and early Tertlary sedimentary hlstory Is recorded In rocks'beneath 
the ridges In the Southwest Pacific, These ridges have moved away from Australia In east 
and north easterly dlrectlons separating associated rock sequences (terrains). 1 
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Reconstructions of crustal elements In this area by returning the rldges to thelr original 
positions reunites a) Island arcs, b) sedlmentary sequences associated wlth those arcs, and 
c) basal rocks of the orlglnal terrans assoclated with the pre-breakup Australian contlnental 
margin. In the northern part of the region the single extenslonal picture has been compllcated 
by other tectonic events, for example arc reversals and arc movement in the opposite dlrectlon. 
In the south, south of N e w  Caledonla and Fljl, a basically simple picture of eastward migrating 
rldges remains. 

Reconstructions of Tonga-Kermadec, Lau, Three Klngs, Loyalty, Norfolk, and Lord 
.Howe rlages will establish not only the tectonic hlstory but will bring together the broken 
up sedimentary basins associated wlth the volcanlc arcs.- A study of each basin as a complete 
unlt will assist greatly wlth the evaluation of the hydrocarbon potentlal of the eastern parts 
of the older basins whlch now Ile on the Tonga and Lau Ridges. 

A revlew of the tectonic hlstory has revealed that while much progress has been made 
Information In s0rr.e areas is lacklng and there Is speculation about early, break-up history. 
More lnformatlon is needed on magmatic events especlaliy the positlon of arcs In the Miocene. 
lnformatlon from outcrop studies' on ,'Eua, drllilng, on Tcngatapu, single: and ,multichannel selsmlc , .  

reflection and sea floor dredging on the stratlgraphy structure, of the Tonga Ridge have ldentl- . .  

fled sedimentary sequences that thicken to the west. Little Is known of detailed stratlgraphy - '. 

. .  . .  " I  . .  .. , . 

. .  

b. .. . , .  . , .  

- . _  - .  . . .  .. . .  

and structure of the I .  Lau Rldgeiand other rldges further to the west. Slngle channel selsmlc , 
reflection has reconnaissance cover only and multichannel Ilnes are few and are limited to 
the currently actlve arc, Lord Howe Rise and near N e w  Caledonia (?I. sedimentary sequences 
that outcrop along the edges of the ridges have barely begun to be sampled. ' It is recommended that the followlng project elements be Implemented. These will 

lead to a greater understandlng of the breakup history of the Australlan continental margin 
and the tectonic evolutlon of the reglon, particularly the sedimentary history and recognitlon 
of terrains; 

a) east-west multlchannel seismic reflection Ilnes across Lau, Three Klngs, Loyalty and 
Norfolk ridges and thelr margins with adjacent basins, to establlsh structural relationships 
of sedimentary baslns present and allow better correlation between ridges; 

rock dredging of Miocene and older sedimentary sequences along the margins of these 
rldges in areas where they have been least affected by subsequent volcanlc events, 
to establlsh the nature of the sedimentary sequences, the origin of the sedlments and 
environment of deposltlon; 

rock dredging of basement sequences to establlsh pre-break up form of the Australlan 

b) 

C) 

continental margin, present distribution of pre-break up terralns and subsequent vertical 
tectonic history of each ridge system. 
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B. Report of Commlttee 8 on Distrlbutlon, Character. and Genesis of Offshore Metailic 

' D e'p oslt s 

Sub-committee Participants: 

BOLTON, B.R. (Rapporteur) 
CRONAN, OS.. 
CULLEN, D.J. 
EXON, N.F. (Chairman) 

FISK, M.B. 
GLASBY, G.P. 
HOWELL, D.G. 

. KEAR, D. 
KRUTEIN, M. 
MACHESKY, L.F. 
McMURTRY, G.M. 
ROWLAND, R.W. 
SHIMAZAKI, Y. 
TAYLOR, B. 
UTANGA,' A.T. 

Introduction 

The 1975 Suva Workshop recommended fleld surveys In the South Pacific for manganese 
nodules and metalllferous sedlments. A conslderable amount of manganese nodule work 
was done before the 1980 Noumea Workshop, af which 5 projects deallng with metallogenesls 
were proposed. These included speciflc projects on phosphorites, manganese nodules, and 
metalliferous sediments. 

Since the Noumea Workshop considerable work has been done in all there areas. c 
Phosphate has been sought by CCOP/SOPAC In lagoons, and by CCOP/SOPAC and NZOI 
on offshore ridges and seamounts, with sore scientific success. Major reviews of manganese 

nodule occurrences and some sampllng were carrled out by CCOP/SOPAC, reviews ot nodule 
data were prepared by NZOI, and the Japanese Geological Survey was actlve in the,northern 
part of the region. A revlew of geochemical data for CCOP/SOPAC polnted to a number 
of regions where metalllferous sedlments mlght be found. Metalliferous sedlments were found 

by CCOP/SOPAC off Epi In Vanuatu and by a Trlpartite cruise Inthe North FIJI Basln. A Jolnt 
NZOl/hperbl College crulse dlscovered hydrothermal manganese crusts on the western Kerm- 
adec Ridge, and metal enrichments In Lau Basln sediments. 

Cobalf-enrlched crusts and nodules have been found on sediment-free upper Slopes 
of islands and seamounts in the western Pacific. Thelr economlc potentlql stems from the fact 

that cobalt concentrations up to about 2% in samples from the upper slopes of the Hawalian 
, 
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archlpelago, Mld-Pacific Mountalns, Line Islands and elsewhere have been measured, These 
enhanced cobalt concentratlons, make the upper slopes attractlve targets for exploratlon. 

The recent revlews of manganese occurrences In the reglon have shown clearly that 
ore-grade noduies are only llkely to be present beneath the biological hlgh-productlvlty zone 
along the equator from lpoS to 10°N, between the Gllbert and Line Islands. The subcommlttee 
belleves that reconnaissance sarnpllng should largely be replaced by detalled studies of smaller 
prospective areas. ' 

Metalliferous deposits In shallow-water areas are assoclated wlth volcanoes or vents 
In Island arcs. In spreadlng centres In deep water elsewhere In the world sulphlde deposits 
commonly contaln such metals as copper, tlnc, lead and silver In varylng concentratlons 
up to 10, 50, 0.25, and 0.05%, respectlvely. These values are 10 to 100 tlrnes the concen- 
tratlons In deep-sea ferromanganese nodules. The masslve sulphldes and assoclated "bkck 
smoker" chlmneys discovered so far are located along the axes of medlum to fast spreadlng 
centres In the Pacific (6-l0cm/yr). 

Thls subcommlttee recommends that 5 projects should be pursued In the near future: 
studies of phosphorlte and lagoonal phosphate, metalliferous deposlts In shallow-water arc 
envlronments and deepwater back-arc envlronrnents, cobalt-rlch manganese crusts, and 
manganese nodules. The phosphorlte and lagoon phosphate studles (B. 1) contlnue the 
Noumea Workshop's Project C3.1, the metalllferous deposlt studles In shallow water (8.2) 
form a new project, the metalliferous deposlt studles In deepwater (8.3) contlnue C2.1, the 
cobalt-rich crust studles (8.4) are new, and the manganese nodule studles (BSI contlnue 
C2.2 and C2.3. There are strong llnkages between ProJect 8.3 and the VvESTPAC Back-arc 
Tectonlcs Programme. There Is no order of prlorlty, Intended or Irnplled, In listing these projects. 

I 
.* 

The subcommlttee also stresses that opportunities should be taken to study hazards 
/ assoclated wlth arc volcanoes, and to gather oceanographic data, such as the physlcal and 

chemical properties of water masses and on deep ocean currents. These data will be of pot2 
entlal value, for example, for OTEC studies and any possible'plans for dumplng of hazardous- 
wastes. The subcornmlttee believes that a future workshop should conslder past and future 
research into nearshore mineral occurrences, such as sand, gravel and placer mlnerals. 
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Project B-1: Phosphorites, phosphatlc sediments and associated ferromanqanese crusts 

1. Areas of interest 

South Pacific north of 23OS, and between 150°E and 155OW concentrating on shallow 
banks along the northern'rnargin of the North Fiji Basin, on the sea floor around known phos- 
phorite-rlch islands, on the northern Tasman Sea and Coral Sea seamounts, guyots and banks, 
selected lagoons and east of New Zealand on the Chatham Rise. 

20. Scientific and resource oblectives 

Determination of the distribution of phosphatic and associated ferromanganese deposits 
in the designated area; radiornetrlc dating of such material; geochemical analysis with a vlew 
to dlscoverlng the provenance, and mode of.deposltion as well as geological association <e.g. 
phosphate-ferromanganese associations); and interpretation of relationshlps, if any, between 
phosphorltes on seamounts ay.,those exposed on Pacific islands. Location of commerclally 

exploitable deposits. 

~ 3. Methods of investlqatlon __ . 

Pi oj ec t B - 2: 

,~ . . .  

High resolution profiling . 
Pipe and mesh dredging. 
Plston and box coilng 
Underwater rotary drilling. ; 
Wbrocoring ,and rotary drilling in . .  iagoons. 
Underwater photography. 
Submersible observations and sampling. 
Shipboard spectrophotometry to allow preliminary identification and estimation 
of phosphorus. . . 

Partlcle-track autoradiography and/or alpha spectrometry. 

Geochemical analysis. . , 

< ?  

. . , a ,  

/ 
. . , .  ". 1. . 

, .  - . .  . , .  , 

, , .  ' ' i  
, .  

. .  . .  

Near-surface submarine volcanoes: metalloqenesis and assessment of volcanic 
hazards 

1. ', Areas of Interest . I .  : , 

- Active near-surface submarine volcanoes of the southwest , .  Pacific, lnciudlng offshore 
' .  ,. , .  

Epl, Rabaul harbour, Kava-chi, and the submarine volcano east of the D'Entrecasteaux Islands. 
I .  . .  . -  ._ , 
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2. Scientific and resource obiectives 

To locate and study hydrothermal deposits, and to evaluate the potential hazards, 
of active near-surface submarine volcanoes. 

Methods of lnvestlqatlon , I  , .  

a) Detailed bathymetry a-nd side-scan Imagery using swath-mapping technlques. ' 

b) Deep-towed underwater photography. . , 

c) 
d) 

3. 

. .  , I  . I . ,  . ,  

, ., Precision sampling with cores and dredges. 
Submersible observations and sampling of the active vents, and studies of 
the morphology; tectonics, and extent of hydrothermal deposits. 
Submerslble deployment of geophysical and geoch'emlcal monitoring equlpment. 
Geochemistry and seblmentology of recovered materlals. ' . 

Nature, oriqln and development of meta'lilfe'rous deposits alonq active rifts 

. I  

. .  - . I  - .. , I. I . 
I .  I 

e) 
f) 

- .  
. .  ., . . ,  , 

. .. . .  

. I .  .- . .  . .  . , ,  . < .  . .! . ,  
. ,  . .  ., ~ . ., . .  

I a 

. .  , , .  ' ,  , ,._ 
Project 8-3. 

. .  ' . i  , , -  

1. Areas of interest 

Tectonically active rlfts and spreadtng centres within the ' marginal basins 
of the Southwest Paciflc, such as 
and !he Woodlark Basin. 

the Manus Basin, the North Fiji Basln, the Lau Basin, 

2. Scientific and resource obiectives 

To locate and study submarine hydrothermal metalliferous deposits In basins containing 
active rifts. Comparison 'should be made with rlft-related hydrothermal deposits on mid-ocean 
ridges. 

3. Methods of investiqation 

(a) Compilation of existing marine geological and geophysical-data, and data covering 

seismic activity, submarine volcanic actlvlty, rifting and faulting, wlth a view 

to delineating actlve rifts where hydrothermal activity might occur. 

(b) High resolution bathymetry, side-scan sonar, magnetics, gravimetry and seismic 

reflection profiling in areas of interest outlined by (a) above, using svuath-mapping 
techniques such as SeaMARC. 

(c) Deep-towed photography. 

(d). Measurements of the thermal and chemical propertiesbf the bottom waters, 
in particular analysis of hydrocasts to detect anor;\alous 3He, Mn and CH4 
In the water column. . 
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Project 8-4: 

Sampling wlth corers and dredges, preclsely located. 

Submerslble observations along selected areas of the rifts In order to collect 
samples and study the tectonlcs, morphology, physical propertles and extent 
of hydrothermal deposits. 

Geochemistry, petrology, and sedlrnentology of recovered materlals. 

Distrlbutlon, composition and environment of deposition of Cobalt-rich ferro- 
rnanqanese crusts 

I 

1. Areas of interest 

Bathyrnetrlcally favourable sltes In the Line Islands, Phoenix Islands, Cook Islands, 
northern Tonga and Samoa. 

2. Sclentific and resource objectives 

To investlgate the extent, composltlon and envlronment of deposltlon of Cobalt-rich 
ferromanganese crusts In the southwest Paclflc. . .  

I 

3. Methods of lnvestiqation 

(C) 
. .  

(d) 

(e) 

Project B-5: 

High resolution bathymetric and seismlc reflection (Includlng 3.5kHz) proflllng. 
Preclsely located bottom sampllng using grabs, corers and dredges.’ 

-.> 

Detalled lnvestlgation of seafloor topography and possible dellneation of crust 
materlal by seafloor Imaging systems, including bottom photography, television 
and slde-scan sonar. 
Measurements-of bottom-water propertles lncludlng temperature, salinity and. 
density. 
Ceochemlstry, mineralogy and petrology of recovered materials. 

Envlronments of deposition of potentlally economlc nodules 

1. Areas of Interest 

The equatorial baslns between about 1OON and 10°S, and In particular the region between 
the Line and Gllbert Islands and the northern Cook Islands. 

2. Scientific and resource objectives 

To determlne the locatlons and environments of potentlally economlc nodules In the 
equatorlal west ern Pacif IC. 
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3. Methods of lnvestiqatlon 

(a) 
(b) 

(c) 

Hlgh resolution bathymetric and seismic reflectlon (Includlng 3.5 kHz) profiilng. 
. Preclsely located bottom sampllng using grabs and corers lncludlng box corers. 
Measurements of bottom-water properties including temperature,salinity.and 

. ,  

densi ty. 
(d) Bottom-current measurements. 

(e) 
(f) 

Seafloor imaging, lncludlng bottom photography, televtsion and slde-scan sonar. 
Geochemistry and mtneralogy of recovered material. 

RECOMMENDATIONS 

( 1  

Committee B recommends: 

T O  CONTINUE studies on the nature, extent, envlronrnent of deposltlon and economlc 
potentlal of offshore metalliferous deposits In the soiithwest Paclflc. 

T O  CONTINUE investigations of the distrlbutlon and geological relationships of submarine 
lagoonal phosphorites In the solithwest Paclflc. 

T O  ENCOURAGE and prqrnote closer cooperation wlth IGCP Projects 1 1  1 (Manganese) 
and 156 (Phosphorltes). 

_. 

T O  STUDY nearshore, shallow-water areas surrounding island countries to assess 
the extent and distribution of Industrlal/construction materials, placer and lode minerals, 
and the potential envlrpnmental Impact of thelr extraction. 

Report of the Ad Hoc Worklnq Party on Mlneral Resources of Nearshore Areas 

Working Party Part ictpa nt s: 

BIRD, E.C.F. (Chalrman) 
CROOK, K.A. W. 
FRANKEL, E. 
GLASBY, G. 
MACFARLANE, A. 

lntroductlon 

Although the rnlneral resources of nearshore areas were not considered in detail In 
the Workshop Commlttees, several partlclpants expressed Interest in these, and an ad hoc 
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worklng party was set up. It recommended that a scientlflc programme should be outllned 
for further development at a subsequent Workshop on Marlne Research In Nearshore Areas. 
Such a Workshop would benefit studles almed at the assessment of nearshore rnlneral resour- 

c es. I 

Such a programme should Include geomorphological, sedlmentologlcal and related 
blologlcal studies of existlng reef, lagoon and coastal environments; the mapplng and car- 
reiati,on of submerged palaeocoastal, and palaeofluvlal features (notably lnclsed and-Infliled- 
rlver valleys traverslng nearshore shelves and slopes), .with referenc'e to .tectonics and iso- ' 

static adjustments; the mapplng of patterns of seagrass and mangrove communltles In relatlon 

. .  -. I .  . 

. , I  
. , . . .  . .  

to nearshore sedlment dlstrlbutlon and flow; analysls of b&ch and nearshore hydrodynamlcs; 
documentation of sea level changes; and quantification of sediment ylelds from rlvers, and 
from the eroslon of coastal cllffs, rock platforms, and reef formatlons. - -  

It is also recommended that pilot research projects In at least some of these fields 
I 

be lnltlated wlth the support of IOC and other UN agencles, In assoclidion wlth unlverslties 
and research Institutes In the South Paclflc. A pilot project on the budgeting of reefal sedlment 
inputs to the Suva lagocn, where coralllne sand and gravel are being extracted, has already 
been planned, and ~ I l l  prepare the way for more extensive assessments of nearshore sand 
and gravel resources and of the envlronmental effects of thelr mlning from nearshore lagoonal 

,- 

areas. 

Project C-1: Sediment budqets In reef-frinqed laqoons 

It Is kr,own that large quantities of sand and gravel occur beneath the floors of lagoons 
between outlylng coral reefs and Island-malnland coastllnes. Some of thls materlal Is of terrl- 
genous (mainly fluvlal) origin, but the bulk of It Is coralline detrltus produced by wave eroslon 
of reef fronts and reef crests, followed by landward overwash. Some reef sectors are actlvely 
generatlng such overwash; others show only meagre, If any, coralline sedlment Inputs in the 
lagoon. Where sand and gravel extraction Is contemplated, It may be preferable to explolt 
lagoon sectors recelvlng such overwashed sedlment rather than those where the bottom sedl- 
ment Is evidently largely rellct. Geomorptiologlcal and ecologlcal studies of reef sectors are 
needed as a basis for the classlflcation and mapplng of nearshore envlronments In terms of 
contemporary sedlment budgets, supplemented by studies of the nature and abundance 
of fluvlal sedlment yield, and the distrlbutlon of the resultlng fagoon-floor deposltlon. 

,'i 
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1. Area of Interest 

Inltlally, as a pilot project, the Suva lagoon, S.E. vltl Levu, Fiji; eventually the near- 
shore zones cf all coral-frlnged South Paclfic Islands. 

2. . Sclentlfic otiectlves 

Determinatlon of sadlment budgets, flow patterns, and deposltlonal distrlbutions In 
lagoon sectors between outlylng coral reefs and Island-malnl&nd coastllnes as a bask for 
generally appllcable ctasslflcatlon and mapplng of these' dynamlc envlronments. 

3. - Methods of investlqation . .  

. ,  
. .  . .  

. .  . I . .  
, .  

. .  
. ,  

(a) Geomorphologlcal, . . .  ecologlcal, and sedlmentologlcal mapplng. 
(b) 

. .  

. Reef front and reef crest surveys uslng remote sensing and ground 'measure- 
$ . .  , 

: , I  

. '' ments. ' 

(c) 
(d) 

Qwntlfication of trans-reef sediment flow uslng interceptor troughs and dams. 
'Field monltorlng of movement of sand cays and splays lrito lagoon environ- 

. Fluvial sedlment yield quantlflcatlori from Fmpllng and.interceptors. 

; ments. . ,  

. ' (e) 
4 .  
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ANNEX VI 

LIST OF SCIENTIFIC PRESENTATIONS 

Speakers are underlined. Only the affillatlon of the speaker Is glven. 

CENOZOIC TECTONIC EVOLUTION O F  THE SOUTHWEST PACIFIC 9. ' 

L.W. Kroenke 
Hawail lnstltute of Geophyslcs 

ISLAND ARCS A N D  SEDIMENTARY BASINS IN THE N W  PACIFIC RIM 
Elichl Honza 
Geologlcal Survey of Japan 

ISLAND ARC BASINS AND PETROLEUM PROSPECTS IN THE SW PACIFIC: A SYNOPSIS 
H.R. Katt 
New Zealand Geological Survey 

MAXIMUM UTILIZATION O F  SATELLITE IMAGERY IN THE SEARCH F O R  OIL A N D  GAS, O N S H O R E  
A N D  OFFSHORE 
Ward H. Austin 
Paclflc Energy 8, Minerals Ltd., Fill 

GE-OMORPHOLOGICAL IMPLlCATlONS FOR SEA FLOOR MINERAL PROSPECTING 
Erlc C.F. Blrd 
University of Melbourne, Australla 

MANGANESE NODULE DEPOSITS IN THE CCOP/SOPA;.'. REGION 
N.F. Exon 
Bureau of Mineral Resources, Australia I .  * .  . . 

S O M E  AREAS F O R  FUTURE W O R K  O N  MARINE METALLIC RESOURCES -I I 

Y. Shimazaki 
Geological Survey of Japan 

A PRELIMINARY INVESTIGATION O F  POLYMETALLIC CRUSTS F R O M  THE D'ENTRECASTEAUX 
ZONE, SOUTHWEST PACIFIC 
B.R. Bolton 8, R.V. Burne 
La Trobe Unlverslty, Australla 
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SOME TECTONIC CONTROLS ON METALLOGENESIS IN ARC SYSTEMS 
A.H.G. Mitchell 
Unlted Nations, Philippines 

GEOLOGY OF NORTH FIJI BASIN 
J.V. Eade & L.W. Kroenke 
New Zealand Oceanographic Institute 

GEOCHEMISTRY OF METALLIFEROUS SEDIMENTS FROM THE NORTH CENTRAL NOR rH FIJI 
. BASIN 
Gary M. McMurtry 
Hawaii Institute of Geophysics 

RECENT W O R K  O N  FIJI HYDROCARBONS PROSPECTS RELATED T O  THE GEOLOGICAL EVO- ‘ 
LUTION OF VlTl LEVU 
R.A. Eden 8, R. Smith 
Mineral Resources Department, Fiji 

THE WESTERN EXTENT O F  S A M O A N  VOLCANISM A N D  THE MARINE GEOLOGY O F  SEDIMEN&*’\ 
TARY BASINS SOUTH O F  VlTl LEVU, FIJI 
R.M. Brocher, R. Duncan, J. Slnton, R. Holmes, 8, C. Helsley 
Hawaii Institute of Geophysics 

L O W  STRESS D R O P  EARTHQUAKE IN SOUTH VANUATU: A FACTOR OF LOW HAZARD I 
R. Louat 
ORSTOM, New Caledonia 

THE RENNELL A R C  
R.V. Burne 
CCOP/SOPAC Technical Secretariat 

1982 KANA KEOKI CRUISE IN THE WOODLARK-SOLOMONS REGION 
8. Taylor 
Hawall Institute of Geophysics 

EVOLUTION O F  ITHE WESTERN S O L O M O N S  A N D  W O O D L A R K  BASIN: EVIDENCE F R O M  SEDIMEN- 
TARY PETROLOGY A N D  GEOCHEMISTRY’ 
Keith A.W. Crook 8, Gordon R. Taylor 
Australian National Universlty 

REVIEW O F  PALEOMAGNETIC RESULTS F R O M  P N G  - REGIONAL TECTONIC FRAMEWORK 
D.A. Falvey 
Bureau of Mineral Resources, Australia 
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HYDROTHERMAL METALLIFEROUS SEDIMENTATION IN THE TONGA-KERMADEC RIDGE A N D  
IN ADJACENT MARGINAL BASINS: IMPLICATIONS F O R  SULPHIDE METALLOGENESIS IN THE 
SW PACIFIC 
D.S. Cronan , wlth S. Moorby, G. Glasby, and K. Knedler 
Imperial College, England 

TRIPARTITE GEOSCIENCE CRUISE PRESENTATIONS 

~r Presentatlons were made by: 

'Tongan R/V LEE Cruise - D. Scholl (USGS) 
Vanuatu R/V LEE Cruise - G. Greene (USGS) 
Solomons R/V LEE Cruise - J. Vedder (USGS) 
Trlpartlte II MOANA WAVE crulses - B. Taylor (HIG) 
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