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I . CHAIRMAM'S INTRODUCTION 

In opening the meeting the chairman expressed h i s thanks to 

Professor Ken Hsu f o r enabling the S i t e Survey Panel t o convene i n h i s 

department at r e l a t i v e l y short n o t i c e . The chairman then, went on t o 

welcome Dr. John O r c u t t , who has replaced Dr. Fred Duennebier as U.S. 

re p r e s e n t a t i v e , and the Eviropean Science Foundation member Dr. Renzo 

S a r t o r i , who was att e n d i n g the Panel meeting f o r the f i r s t time. Jones 

a l s o conveyed the apologies o f Dr. Nagumo, the Japanese r e p r e s e n t a t i v e , 

who was unable t o f i n d t r a v e l funds t o come t o S w i t z e r l a n d . 

The chairman s t r e s s e d t h a t the l a s t Panel meeting at Woods Hole 

(November 2 8 - 2 9 1983) had/been poorly attended, making c o - o r d i n a t i o n and 

planning of f u t u r e s i t e surveys very d i f f i c u l t . The present session must 

make up the l o s t ground. Each member of the Panel i s now r e q u i r e d t o 

have an a l t e r n a t e who should be kept f u l l y informed of the committee's 

a c t i v i t i e s . 

I I . OCEAN DRILLING PROGRAM: JAN I 9 8 5 - JAN 1987 

I n Dr. Honnorez's absence e a r l y i n the meeting Dr. Garrison 

reviewed the plans f o r the f i r s t two years' d r i l l i n g as l a i d out by 

PCOM i n P a r i s on May 21-23. 

The f o l l o w i n g l e g s are scheduled t o l a s t f o r 56 days. S t a r t i n g dates 

are given below. 

Leg 101 

Leg 102 

Leg 103 

Leg ibU 

Leg 105 

Leg 106 

Jan. 1 , 1985 (Bahamas Platform) 

Feb. 26 (EWA-3 and/or areas of s i t e s 3 9 5 A , ItlTB and hl8A) 

A p r i l 23 ( G a l i c i a c o n t i n e n t a l margin) 

June 18 (Norwegian Sea) 

Aug. 13 (Labrador Sea and B a f f i n Bay) 

Oct. 8 (MARK I) 
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*Leg 1 0 7 : Dec. 3 (Mediterranean: Tyrrhenian Sea) 

*Leg 1 0 8 : Jan. 2 8 , I 9 8 6 (NW A f r i c a : Cenozoic) 

*Leg 1 0 9 : March 25 (MARK I I ) 

*Leg 1 1 0 : May 20 (Barbados: Northern s i t e s ) -

Legs 1 1 1 , 1 1 2 . 113: t o be s e l e c t e d from regions given below. 

Leg Ilk:. December 30, 1 9 8 6 ( Weddell Sea) 

Legs 111 - 113 w i l l be s e l e c t e d from the f o l l o w i n g regions: 

Ionian Sea 

NW A f r i c a , Mesozoic 

^ Barbados South 

Yucatan Ba s i n 

Venezuelan Ba s i n 

50h B 

Costa R i c a 

East P a c i f i c Pise (13°N) 

Peru Trench 

C h i l e T r i p l e J u n c t i o n 

• I I I . SCIENCE OPERATOR'S REPORT 

L. Garrison reviewed the l a y o u t s of working space, 

surveying and l a b o r a t o r y equipment t o be provided on the SEDCO/BP U 7 1 . 

Of p a r t i c \ i l a r i n t e r e s t t o the S i t e Survey Panel i s the development o f a 

s i n g l e channel d i g i t a l a c q u i s i t i o n system t h a t w i l l enable 

r e f l e c t i o n data t o be processed and d i s p l a y e d i n r e a l time. This w i l l be 

a considerable improvement over the GLOMAR CHALLENGER seismic equipment. 

A general d e s c r i p t i o n provided by Dr. P h i l Rabinowitz i s given i n Appendix A. 

The Panel emphasized the need f o r a Global P o s i t i o n i n g System aboard the 

new d r i l l i n g v essel,as many f u t u r e s i t e surveys w i l l be c a r r i e d out with 

GPS. 

*. Order may be changed but d r i l l i n g i s approved 
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IV. PANEL RECOMMENDATIONS FOR FUTURE SITE SURVEYS 

Foll o w i n g a d i s c u s s i o n of the Panel mandates proposed i n the 

1983 Woods Hole meeting members now agreed on a number of s p e c i f i c 

g u i d e l i n e s f o r f u t u r e surveys. Seven d r i l l i n g environments are 

considered: 

( i ) P e l a g i c (shallow penetration) 
( i i ) Small basin/open ocean (shallow p e n e t r a t i o n : areas subject 

to debris flows) 
( i i i ) Passive margin 
( i v ) Forearc wedge 
(v) Spreading r i d g e : zero or t h i n sediment cover 

( v i ) Ocean c r u s t : t h i c k sediment cover 
( v i i ) High temperature environment 

In surveying these areas" f i f t e e n techniques were itemized: ( l ) s i n g l e 

channel airgun seismic ( 2 ) s i n g l e channel water gun seismic 

(3 ) 3 ' 5 kHz p r o f i l e s {h) Chirp sonar (5 ) multichannel seismic 

(6) seismic r e f r a c t i o n (?) sidescan sonar (8) Seabeam bathymetry 

( 9 ) p i s t o n c o r i n g ( 1 0 )-heat flow ( i l ) magnetics/gravity 

(12) dredging and/or bare rock d r i l l i n g (13) photography 

(e.g. ANGUS) (1^4) submersible s t u d i e s ( 1 5 ) current meter measurements. 

The survey techniques considered (a) e s s e n t i a l and (b) d e s i r a b l e i n 

each d r i l l i n g environment are given i n Appendix B. There w i l l be 

Occasional exceptions t o the requirements l i s t e d i n the t a b l e . 

Exceptions should be presented t o the S i t e Survey Panel at an e a r l y stage 

i n the s i t e s e l e c t i o n process. Surveys f o r r i s e r s i t e s were not 

• included i n the present ta,ble. At Woods Hole the Panel suggested 

t h a t a core group be e s t a b l i s h e d t o consider the s p e c i a l i s t 

requirements f o r f u t u r e r i s e r s i t e s . 

Such a group has now been set up by PCOM. H. B e i e r s d o r f 

proposed t h a t the S i t e Survey Panel should have a r e p r e s e n t a t i v e on t h i s 

committee. J . P e i r c e , proposed by J . Orcutt and seconded by W, Weigel, 

was unanimously voted the SSP r e p r e s e n t a t i v e . 
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V. DRILLING IH THE SOUTHERN OCEANS: SITE SURVEY REQUIREMENTS 

A report on behalf of the Southern Oceans' Panel was given by 

Dr. Peter Barker. Two d r i l l i n g l e g s have been proposed, one i n the 

Weddell Sea and the other i n S u b a n t a r c t i c waters (Appendix C): 

A. Weddell Sea 

The Weddell Sea proposal c o n s i s t s of the f o l l o w i n g s i t e s : 

Wl, W2: Maud R i s e , i n water depths of 2000-3000m 

W3: A s t r i d Ridge 

VU: A n t a r c t i c margin, o f f Crown P r i n c e s s Martha Lti.nd 

W5: Weddell Sea, deep b a s i n s i t e s 

W6, WT, W6: Southeast margin of South Orkney Block 

(water depths 700-3000m) 

W2: Powell Basin 

WIO B r a n s f i e l d S t r a i t 

W l l : S. E. Drake Passage 

The planned c o n t r i b u t i o n s t o Weddell Sea S i t e Surveys are as 

f o l l o w s : • 

( i ) Norway Dr. Y. K r i s t o f f e r s e n o f the Norwegian P o l a r I n s t i t u t e has 

i n d i c a t e d the extent of multichannel seismic data recorded on 

expeditions t o the southern part of the Weddell Sea during 

1977 and 1979 - Tracks are given i n Figures 1 and 2 of Appendix D. 

A report of the r e s u l t s i s due t o appear i n Tectonophysics. 

In the 1 9 8 U / 8 5 A u s t r a l summer a d d i t i o n i a l geophysical svirveys, 

combined with sampling, are t o be undertaken o f f H a l l e y Bay 

(Figure 3, Appendix D). Approximately I 8 days are t o be devoted 

to multichannel r e f l e c t i o n s e i s m i c , r e f r a c t i o n s e i s m i c , g r a v i t y , 

magnetics, bathymetry and heat flow. A f u r t h e r 12 days w i l l be 

a l l o c a t e d f o r dredging and v i b r o c o r i n g i n conjunction w i t h 

deep-towed boomer surveys. 



( i i ) FRG K. Hinz i s p r e s e n t l y o r g a n i z i n g an e x p e d i t i o n on 

POLARSTERN. S i t e s W3, WI4 w i l l be surveyed using multichannel 

seismic and heat flow. 

( i i i ) U.K. P. Barker has been a l l o c a t e d time on DISCOVERY during 

the A u s t r a l summer .of I98I+ / 8 5 . The ship w i l l be equipped with 

a i^B-channel d i g i t a l a c c q u i s i t i o n system, a 3*S KHz p r o f i l e r , 

magnetometer, g r a v i t y meter, piston' corer and heat flow 

apparatus. S i t e surveys can be c a r r i e d out at W5,W6, W7 and 

W8. The f i r s t survey w i l l i n v o l v e a p i s t o n c o r i n g transect. 

to examine N-S f a c i e s v a r i a t i o n s . The B r a n s f i e l d S t r a i t and 

Drake Passage s i t e s are considered t o h a v e - s u f f i c i e n t s i t e 

survey data, although heat flow measurements i n the former 

area are d e s i r a b l e . W9 i n the Powell Basin i s a t h i r d 

p r i o r i t y f o r d r i l l i n g t a r g e t s and w i l l only be examined i f 

a l l other o b j e c t i v e s on the DISCOVERY c r u i s e are accomplished. 

( i v ) U.S. The G l a c i e r e x p e d i t i o n i s planned i n the South Orkney 

region f o r the A u s t r a l summer of 1 9 8 5 - 8 6 . Further d e t a i l s 

w i l l be sought from P r o f e s s o r J . Kennett. 

A summary o f the Weddell Sea surveys using the n o t a t i o n given 

i n Appendix B i s presented i n Appendix E. The Panel 

recommended that s i t e s W-3, ^ be svirveyed u s i n g a 3-5 KHz p r o f i l e r 

and a single-channel water gun system t o achieve the high r e s o l u t i o n 

necessary f o r optimum s i t e s e l e c t i o n . Furthermore, heat flow 

measurements i n the B r a n s f i e l d S t r a i t are considered a 

d e s i r a b l e element of any f u t u r e s i t e survey i n t h a t r e g i o n . 

H. B e i e r s d o r f and L. Garrison suggested tha t the Southern Oceans' 

Panel should prepare a data package f o r each of the Weddell Sea s i t e s 

f o r i n i t i a l a p p r a i s a l by the Safety Panel. This may l e a d to valuable-
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recommendations before the next set of s i t e surveys commences : 

J . P e i r c e suggested t h a t a study o f current shear should be made i n 

a d d i t i o n t o making the normal geophysical and g e o l o g i c a l observations. 

B,' The Su b a n t a r c t i c S i t e s - ' 

These s i t e s have been p r i m a r i l y s e l e c t e d t o achieve 

palaeoenvironmental o b j e c t i v e s (see Appendix c). 

The s i t e s are as f o l l o w s : 

SA 1, 2, 3: A t r a n s e c t north o f the American-Antarctic Ridge t o 

examine the h i s t o r y of p e l a g i c sedimentation i n the 

Cenozoic. DSDP S i t e s 513, 51^* form the northern 

end of the N-S t r a n s e c t . 

SA k: A f o r e a r c s i t e on the South Sandwich Arc . 

SA 5,6: These are s i t u a t e d on the. I s l a s Orcada's Rise and 

Northeast Georgia R i s e ; t o recover a Miocene s e c t i o n 

(normally absent i n the Southern Oceans) and t o determine 

the age of the r i s e s and t h e i r importance i n 

c o n t r o l l i n g p a l a e o c i r c u l a t i o n p a t t e r n s . 

SA 7,8,9: D r i l l i n g i n basins on e i t h e r side o f the Meteor R i s e . 

A l l s i t e s appear t o be located, using widely-spaced s i n g l e channel 

airgun l i n e s . The S i t e Survey Panel agreed t h a t : 

( i ) the data on which these s i t e s are based needs t o be compiled 

f o r a f u r t h e r review i n September (see s e c t i o n on Working 

Groups, below) 

( i i ) every e f f o r t should be made to o b t a i n f u r t h e r s i t e survey data 

( e s p e c i a l l y high r e s o l u t i o n s e i s m i c , i n view of the- emphasis on 

palaeoenvironmental d r i l l i n g t a r g e t s ) . Ships on passage 

to the Weddell Sea during the next two A u s t r a l Summers 

should be s t r o n g l y encouraged t o make t r a n s i t s of the SA 

s i t e s . Co-ordination should be c a r r i e d out by the S i t e Survey 

Panel i n conjunction with the SOP. 
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C. Further Southern Ocean D r i l l i n g 

The Kerguelen .- Gaussberg Ridge i n the Southern Indian Ocean 

w i l l be s t r o n g l y supported by SOP as a major o b j e c t i v e i n the post - 1 9 8 7 

d r i l l i n g programme. L o c a t i n g s i t e s w i l l r e q u i r e considerable 

survey e f f o r t s i n c e most of the data c o n s i s t s s o l e l y of single-channel 

airgun l i n e s c o l l e c t e d over a decade ago. 

The S i t e Survey Panel recommends that d r i l l i n g l o c a t i o n s on the 

Kerguelen - Gaussberg Ridge be proposed by the Southern Oceans' Panel 

.1 working i n conjunction w i t h the Indian Ocean Panel and submitted t o 

the SSP by e a r l y November 198^4, so t h a t s i t e surveys i n 

t h i s area can be considered a t the next SSP meeting. 

VI. SITE SURVEYS: BAHAMAS 

This survey was discussed i n d e t a i l at Panel meetings i n 

January and November I 9 8 3 (see e a r l i e r minutes). J . Orcutt reported 

th a t the JOI - funded s i t e survey has very r e c e n t l y been completed 

by the U n i v e r s i t y of Texas. The i n f o r m a t i o n from the survey w i l l 

be deposited i n the IPOD Data Bank i n the normal way. Some a d d i t i o n a l 

processing of the multichannel data ( p r i n c i p a l l y migration) i s t o be 

c a r r i e d out around s i t e s 1 , h and 5 by J . Ladd and J . A u s t i n . The l a t t e r 

has had access to e a r l i e r French data (Seabeam and MCS) i n the region 

acquired by JEAN CHARCOT and RESOLUTION. 

VII. SITE SURVEYS: ENA-3 

No a d d i t i o n a l surveys necessary to meet d r i l l i n g o b j e c t i v e s 

proposed. 

VI I I . SITE SURVEYS: CONTINENTAL.MARGIN OFF GALICIA 

D r i l l i n g i n t h i s region has been given a high p r i o r i t y at the 

recent (May) meeting of the A t l a n t i c P a n e l ; i t i s probably the most 

c l o s e l y - s t u d i e d of a l l s t a r v e d passive c o n t i n e n t a l ma:rgins. The Panel 

considered t h a t no a d d i t i o n a l s i t e s\irveys were necessary. The d r i l l i n g 



l o c a t i o n s had already been i n v e s t i g a t e d by the S i t e Safety Panel. 

However, A. Mauffret i n d i c a t e d t h a t a d d i t i o n a l multichannel seismic and 

Seabeam data had been obtained i n t h i s area s i n c e the l a s t panel reviews 

and should be incorporated i n t o an up-dated data package. 

IX. SITE SURVEYS: NORWEGIAN SEA 

Two main r e - e n t r y s i t e s have been proposed by the Norwegian Sea 

Working Group to examine the nature and the u n d e r l y i n g basement of the 

'dipping r e f l e c t o r ' sequence o f f western Norway. The area around each 

d r i l l - s i t e i s w e l l covered with multichannel seismic and other geophysical 

p r o f i l e s , and no f u r t h e r surveys are considered necessary. K. Hinz i s 

p r e s e n t l y preparing a data package f o r each : s i t e , together with the contingency 

d r i l l i n g l o c a t i o n s ,for p r e s e n t a t i o n to the Safety Panel. 

X. SITE SURVEYS: LABRADOR SEA AND BAFFIN BAY 

J . P e i r c e gave an account o f the present s t a t u s o f surveys around the 

Labrador Sea and B a f f i n Bay s i t e s . As he reported at the November Panel 

meeting ( c i r c u l a t e d minutes p - , 1 5 ) , HUDSON w i l l be o p e r a t i n g i n the Labrador 

Sea i o J u l y and August I 98U and plans t o c o l l e c t s e i s m i c , magnetic and 

heat flow data f o r d e t a i l e d . s i t e s e l e c t i o n o f f Cape F a r e w e l l and the 

Labrador margin. 

Two s i t e s i n B a f f i n Bay are proposed (BBl and BB2: Appendix F ) . No 

a d d i t i o n a l surveys are needed around BBl, but BB3 r e q u i r e s a f u r t h e r seismic 

survey because i t i s l o c a t e d on an u p l i f t e d f a i i l t b l o c k . Because of the 

strong support from PCOM and others f o r d r i l l i n g at BB3 the S i t e Survey 

Panel recommends that a seismic study - should be c a r r i e d out i n t h i s region 

as a matter of some urgency. J . P e i r c e r e p o r t e d t h a t a .Jiydrographic Vessel w i l l 

be i n the area t h i s summer and could c a r r y out the necessary s i t e survey i f 

$50,000 could be found t o finance the t r a n s p o r t o f seismic gear and 

t e c h n i c i a n s f o r a p e r i o d of one month. The p o s s i b i l i t y t h a t JOI might 

fund the o p e r a t i o n w i l l be i n v e s t i g a t e d immediately by Dr. Zimmermann. 



An i n t e r n a t i o n a l fund f o r s i t e surveys i s p r e s e n t l y u n a v a i l a b l e . 

XI. SITE SURVEYS: KANE FRACTURE ZONE 

J . Orcutt reported t h a t a two-stage survey of the Kane 

Fracture Zone t o s e l e c t d r i l l - s i t e s f o r Leg 106 i s t o be c a r r i e d out 

i n September and December 19814, the i n s t i t u t i o n s i n v o l v e d being 

Lamont-Doherty, Woods Hole, URI and Dalhousie.. The present data from 

the area do not give s u f f i c i e n t l y d e t a i l e d information about the 

bottom topography and s t r u c t u r e to s e l e c t s p e c i f i c s i t e s f o r bare-rock 

d r i l l i n g , The CONRAD and HUDSON surveys w i l l use Seabeam, Sea MARC I 

and a c h i r p sonar (deep-towed, swept frequency sub-bottom p r o f i l e r ) t o 

obtain the necessary d e t a i l of the bottom morphology and shallow 

s t r u c t u r e (See AppendixG ). A GPS w i l l be used f o r n a v i g a t i o n on 

both s h i p s . Several members of the Panel expressed some concern t h a t 

i f the new d r i l l i n g v e s s e l were not equipped with GPS then much of the 

value o f p r e c i s e l y surveyed s i t e s would be l o s t . 

The S i t e Survey Panel recommended t h a t a GPS should be acquired 

f o r the new d r i l l i n g v e s s e l by January I 9 8 5 . 

X I I . SITE SURVEYS: MEDITERRANEAN (TYRREffiilAN SEA) 

R- S a r t o r i gave a d e t a i l e d account of the t r a n s e c t o f s i t e s proposed 

to i n v e s t i g a t e the nature and h i s t o r y of s t r e t c h i n g and c r u s t a l 

generation i n the Tyrrenhian Sea. The area has a dense network of 

multichannel and single-channel seismic t r a c k s and has been c l o s e l y 

s t u d i e d using heatflow, aeromagnetics and g r a v i t y . No f u r t h e r s i t e surveys 

are considered necessary. 
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XIII. SITE SURVEYS: NW AFRICA (CENOZOIC) 

PCOM a t . i t s recent P a r i s meeting had agreed t o 

give the Cenozoic o b j e c t i v e s i n t h i s area higher p r i o r i t y 

than the deeper t a r g e t s . Hole l o c a t i o n s t h a t have been put 

forward are MAU-U* (EQ - 2**), MAU-5*, MAU - 6*,'SLR-1*. 

EQ-3, h, 5, 6 , 9** and MAP-1. The s i t e s w i t h a s i n g l e 

a s t e r i s k are proposed by Sarnthein et a l . , those with a double 

a s t e r i s k by W. Ruddiman. MAP-1 has been proposed by P. Weaver 

and R. Kidd. MAU-l*, 5 and 6 and MAP-1 are w e l l surveyed. 

Jones and Weigel w i l l i n v e s t i g a t e the adequacy o f surveys over 

the remaining s i t e s as soon as p o s s i b l e . 

XIV. SITE SURVEYS: NORTHERN BARBADOS FOREARC 

Two primary l o c a t i o n s are proposed: a s i t e c l o s e 

t o 5^1/5'+2 d r i l l e d on Leg 78A, t o penetrate the oceanic 

basemer.fc beneath the decollement and a s i t e near DSDP 5̂ *3 to 

o b t a i n an oceanic reference s e c t i o n t o the east of the deformation 

f r o n t . The former l i e s on a l o n g multichannel seismic 

p r o f i l e (CEPM 128; Appendix H). The IFP seismic data have 

defined i n d e t a i l the s t r u c t u r e of the e n t i r e sedimentary 

s e c t i o n i n the v i c i n i t y o f the d r i l l - s i t e s . ' Further s i t e 

surveys are considered"unnecessary. 

XV. SITE SURVEYS IN REGIONS PROPOSED FOR LEGS 111-113 

( i ) Lesser A n t i l l e s Forearc 

A prospectus by R. C. Speed, G. K. Wes'tbrook, A. Mascle 

and J . C. Moore on the d r i l l - s i t e s i n t h i s area was t a b l e d . 

Eighteen l o c a t i o n s , some with nearby a l t e r n a t i v e s , are 

i n c l u d e d , the p o s i t i o n s of which are shown i n Appendix H). 

The area i s covered by a network of c l o s e l y - s p a c e d seismic 

t r a c k s , each s i t e l y i n g on c r o s s - l i n e s . Jones reviewed 

l a r g e - s c a l e copies of m i i l t i c h a n n e l seismic data and GLORIA 
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sonographs provided by G. Westbrook. I n view of 

the dense coverage with h i g h - q u a l i t y seismic data the 

panel was i n agreement t h a t no a d d i t i o n a l s i t e surveys 

are needed. " ' 

( i i ) Ionian Sea 

R. S a r t o r i described seismic data along the 

tra n s e c t between the Malta escarpment and the H e l l e n i c 

Arc. Information i s a v a i l a b l e from IFP.OGS ( T r i e s t e ) 

and CNEXO. I n a d d i t i o n , GLORIA readings have been obtained 

from t h i s area (R. Belderson and N. Kenyon). S a r t o r i 

considered t h a t the s i t e survey data are s u f f i c i e n t l y 

d e t a i l e d f o r d r i l l - s i t e l o c a t i o n . J . Orcutt reported 

tha t R/V CONRAD has very r e c e n t l y (March/April I 9 8 M 

obtained SeaMARC recordings from the. Mediterranean .fridge 

and a l s o high r e s o l u t i o n CHIRP p r o f i l e s which may prove 

u s e f u l f o r l o c a t i n g HPC s i t e s . 

( i i i ) NW A f r i c a Mesozoic 

S i t e s have been suggested to examine p r e - r i f t - and 

e a r l y - r i f t sedimentary s e c t i o n s ; these have t o be considered 

by the Tectonics Panel. There i s much s i t e survey data 

i n the r e g i o n , which was reviewed by V/. Weigel'(FRG work) 

J . Orcutt (survey by D. Hayes on CONRAD i n I 9 8 3 ) and 

A. Mauffret (French d i v i n g program o f f the Mazagan escarpment). 

Unless r a d i c a l l y new s i t e s are proposed no f u r t h e r 

surveys are necessary, 

( i v ) Yucatan Ba s i n 

Because the t a r g e t s proposed by J . A u s t i n and R. B u f f l e r 

are deep the Yucatan Ba s i n w i l l be by-passed at the e a r l i e s t 

stages of the programme but i t w i l l be as a candidate 
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area f o r d r i l l i n g a f t e r completion of holes i n the northern 

Barbados f o r e a r c . A l l s i t e s suggested have been c l o s e l y 

surveyed. 

(v) Venezuela/Columbia Basins -

3 groups of holes have been, proposed t o " i n v e s t i g a t e the 

basement and sedimentary h i s t o r y of (a) the .Aves Ridge 

(b) the rough and smooth basement areas of the Venezuela Bas i n 

and (c) the Columbia Basin. I n each r e g i o n seismic records 

of e x c e l l e n t q u a l i t y are a v a i l a b l e from IFP, the U n i v e r s i t y of 

Texas (UTI<II), as w e l l as d e t a i l e d r e g i o n a l geophysical 

data. 

( v i ) Costa R i c a 

S i t e s i n t h i s area have already been surveyed by UTMI. 

( v i i ) S i t e 50i<B 

The main o b j e c t i v e s are to achieve appreciably greater 

d r i l l i n g p e n e t r a t i o n than p r e v i o u s l y and t o run a number of 

downhole geophysical experiments. The main concern of 

the S i t e Survey Panel i n t h i s instance i s the lac k of deep 

s t r u c t u r a l information i n the v i c i n i t y of the s i t e . The Panel 

s t r o n g l y recommends t h a t s t u d i e s of the v e l o c i t y s t r u c t u r e 

t o examine both v e r t i c a l and l a t e r a l h e t e r o g e n e i t i e s 

beneath s i t e ^OUB should be made. The t i m i n g of the stu d i e s 

i n r e l a t i o n to d r i l l i n g i s not c r i t i c a l , ' except f o r any 

downhole experiments t h a t r e q u i r e shots t o be f i r e d from 

a second v e s s e l . Jones agreed t o i n v e s t i g a t e the l a t t e r 

requirement. 
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( v i i i ) Peru/Chile Trench 

The surveys around s i t e s i n t h i s area were discussed at 

e a r l i e r meetings of the Panel. A JOI-funded survey by the 

Hawaii i n s t i t u t e of Geophysics i s expected t o take place 

t h i s October (D. Hussong). Proce s s i n g of the multichannel 

data w i l l be c a r r i e d out at the U n i v e r s i t y of T u l s a . 

( i x ) C h i l e T r i p l e J u n c t i o n 

As the Panel has e a r l i e r emphasized, t h i s region has the 

smallest amount of survey data of any area proposed f o r d r i l l i n g 

i n 1 9 8 5 - 8 6 . The high p r i o r i t y holes are s i t u a t e d .between U'^'-'S 

and U8°S on the landward si d e of the C h i l e Trench. In a d d i t i o n , 

d r i l l i n g l o c a t i o n s are a l s o proposed f o r the re'gion i n which 

• the c r e s t of the C h i l e Rise meets the inner w a l l of the trench. 

To provide an adequate amount of info r m a t i o n f o r examining 

the s a f e t y aspects of d r i l l i n g (a bottom s i m u l a t i n g r e f l e c t o r i s 

p r e s e n t ) , high r e s o l u t i o n and multichannel seismic l i n e s w i l l need 

to be shot and heat flow measuremens must be made. Because of 

topographic c o m p l e x i t i e s SEABEAM, SeaMARC and/or GLORIA data should be 

c q u i r e d . A request f o r proposals f o r a US v e s s e l t o undertake 

s i t e survey work has been i s s u e d by JOI. • The responses w i l l be 

considered i n June, 

(x) East P a c i f i c R i s e at 13°N 

J . Orcutt reviewed the extent of data coverage. 

The region has been c l o s e l y s t u d i e d using a wide v a r i e t y of 

techniques. ' Further s i t e surveys t o s p e c i f y d r i l l i n g l o c a t i o n s 

are unecessary. 
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XVI. LONG-TERM DRILLING FLAMS: IMPLICATIONS FOR SITE SURVEYS 

No d e f i n i t e plans have been made f o r the t r a c k of the 

d r i l l i n g v e s s e l a f t e r operations- i n the Weddell Sea. The most 

l i k e l y route w i l l i n v o l v e d r i l l i n g i n the Indian Ocean i n I 9 8 7 

and, i n the a u s t r a l summer of I 9 8 7 / 8 8 , work i n the Kerguelen area. 

This may then be followed by f u r t h e r d r i l l i n g i n the Indian Ocean 

before the v e s s e l moves i n t o the Western P a c i f i c . 

Of immediate concern t o the Panel are the surveys which must 

now be planned f o r the Indian Ocean, i n c l u d i n g the Kerguelen r e g i o n . 

The Panel agreed t o set up two s i t e survey working groups as 

f o l l o w s : 

1. Working Group f o r Southern Oceans' S i t e Surveys 

Requirements: To examine s i t e survey needs f o r d r i l l i n g i n the Southern 

Indian Ocean (Kerguelen P l a t e a u - Gaiissberg Ridge region) 

and t o maintain survey c o - o r d i n a t i o n f o r s i t e s i n the 

southern South A t l a n t i c and Weddell Sea. To co-ordinate 

a c t i v i t i e s w i t h the r e l e v a n t r e g i o n a l panels (Southern 

Oceans, Indian Ocean) and thematic panels( T e c t o n i c s , 

Sediments and Ocean H i s t o r y , Lithosphere) 

Membership To c o n s i s t of members nominated by the chairmen of the 

panels above, together with V/. Weigel and C. Brenner 

from the S i t e Survey Panel. 

2. Working Group f o r Indian Ocean Sxirveys 

Requirements: To examine s i t e survey needs f o r d r i l l i n g i n the I n d i a n 

Ocean north of the Kerguelen P l a t e a u . To co-ordinate 

a c t i v i t i e s w i t h the Indian Ocean and the three thematic 

panels. 
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Membership: To c o n s i s t of members nominated by chairmen of the Indian 

Ocean and thematic panels together with A. Mauffret, 

J . P e i r c e and C. Brenner from the S i t e Survey Panel. 

XVII RESEARCH VESSEL MOVEMENTS 196^4-86 

P a r t i c u l a r a t t e n t i o n was p a i d t o the plans f o r geophysical 

and g e o l o g i c a l i n v e s t i g a t i o n s , g e n e r a l l y of a r e g i o n a l nature, 

i n which some s i t e survey work coiald be incorporated. N a t i o n a l 

plans are as f o l l o w s : 

FRG 

(a) Norwegian Sea A POLARSTERN c r u i s e w i l l take p l a c e i n 

August and September 198!+. Sampling o f sediments 

and outcrops w i l l be undertaken i n the Fram S t r a i t , 

Lofoten Basin and i n the v i c i n i t y of the Jan Mayen Ridge. 

On the l a t t e r , a deep-towed seismic array w i l l be 

deployed, together with ocean bottom seismometers. 

The deep c r u s t a l s t r u c t u r e and the d i s t r i b u t i o n of 

dipping r e f l e c t o r s w i l l be i n v e s t i g a t e d . 

(b) Weddell Sea Work from POLARSTERN i s scheduled f o r 

the A u s t r a l Summer I 9 8 5 ( i n c l u d i n g water gun and 

deep-towed array) and r e f r a c t i o n seismic programmes are 

planned t o i n v e s t i g a t e the ocean/continent t r a n s i t i o n 

o f f A n t a r c t i c a . 

(c) Indian Ocean Proposals f o r work i n the Indian Ocean 

have been submitted and are s t i l l under c o n s i d e r a t i o n . 

(d) P a c i f i c F.S. SONNE w i l l be working i n the Western 

P a c i f i c i n l a t e 1 9 8 U/early I 9 8 5 . Areas t o be s t u d i e d are 

the South China Sea, P h i l l i p i n e Sea, Ryukyu Trench 

( r e f r a c t i o n with ocean bottom seismometers; seismic 

r e f l e c t i o n , g r a v i t y , magnetics). P a r t of the work i s 
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being carried out in Hokkaido University. 

A summary of s i t e surveys related to future d r i l l i n g proposals 

i s included in Appendix I. 

U.S. 

J. Orcutt reported that US vessels w i l l be working i n the 

following regions over the next twelve months: 

Red Sea- Survey of the northern part of the Red Sea 

(J. Cochran): Summer 198i*. R. V. CONRAD. 

Kane Fracture Zone- JOI-funded s i t e survey. R.V. CONR.AD. 

Pa c i f i c R.V. WASHINGTON w i l l be working i n the Gulf of 

Alaska, Hawaiian Region, MariannasTrench, Tonga-Kermadec 

Trench and along the Chile margin. Site surveys are 

planned for the Peru-Chile Trench and the Chile Triple 

Junction (see above). Two-ship experiments, OBS studies 

and ALVIN dives are scheduled on the East P a c i f i c Rise 

at 13°N. Later, ALVIN w i l l work on the Gorda and Juan 

de Fuca Ridges. 

Caribbean CONRAD may j o i n up with DISCOVERY in the 

Caribbean for a two-ship experiment to the east of the 

A n t i l l e s . 

South Atl a n t i c WASHINGTON w i l l probably tr a n s i t the 

South Atl a n t i c on passage to the Indian Ocean in late 

1985. There i s a p o s s i b i l i t y that some of the SA sites 

proposed by the Southern Oceans' Panel could be surveyed 

at t h i s time. 
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European Science Foundation 

R. Sartori indicated that a co-ordinated policy of s i t e 

surveys and research vessel movements s t i l l has to be 

established. He reported I t a l i a n plans for work in the 

central Mediterranean i n 198̂ * and Dutch plans.for cruises 

i n the Western P a c i f i c . Norwegian contributions, to s i t e 

surveys have been given i n Section V, above. 

UK 

Jones outlined plans for work to be carried out on 

DISCOVERY, CHALLEflGER and the' new vessel, R.R.S. CHARLES 

DARWIN, during 198W85. 

A t l a n t i c In June 198I+ Dr R. Scrutton on CHALLENGER w i l l 

be undertaking further single-channel seismic surveys 

in the v i c i n i t y of recent d r i l l i n g s i tes i n the Rockall Trough, 

A further elucidation of the relation between the 

lithostratigraphy and seismic reflectors w i l l be 

attempted. Later in the summer 2-ship seismic experiments 

(expanding spread and constant offset) i n the Rockall 

Trough and on the western side of the Rockall Plateau 

are scheduled in a Cambridge/Durham programme. G. Westbrook 

has indicated that he has been allocated sea-time on a NERC 

vessel to carry out miiltichannel seismic investigations 

(2-ship with CONRAD and single Channel) east of the 

Lesser A n t i l l e s (mid-May to mid-June I985). In I985, 

also, Jones w i l l be working south of the Cape Verde 

Islands (seismic, gravity, magnetics, sampling) and w i l l 

aim to carry out some s i t e specific seismic studies in 

the v i c i n i t y of Kane Gap and on the Sierra Leone Rise. 
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Weddell Sea The DISCOVERY programme for I9BI+/85 
organized by Dr. P. Barker, i s given i n Section V 
above. 

Indian Ocean The f i n a l programme for a NERC vessel to 

work i n the Indian Ocean in I985 has not been released. 

Programmes which have been funded include a study of the 

Makran accretionary prism (R. White and J . Leggett), 

the Indus cone and the mid-ocean t r i p l e junction 

(lOS Gloria survey). Further details of the Indian Ocean 

programme w i l l be circulated by Jones as soon as i t i s 

available. 

Canada . 

J. Peirce reported the general movements of Canadian 

vessels over the next year. Site specific siirveys have 

already been discussed (Section X, above). C.S.S. HUDSON, 

carrying a SeaMARC system, w i l l be taking part i n the detailed 

siirveys of the Kane Fracture Zone l a t e r t h i s year (see 

Section XI). F i n a l ship programmes for I985 have not yet 

been released. HUDSON i s expected to work in the Bermuda 

region and i n the Caribbean. PARIZEAU w i l l be operating 

off the western margin of Canada (Juan de Fuca Ridge, 

Queen Charlotte Fault) and may work off Japan in I986. 

France 

A. Mauffret indicated that JEAN CHARCOT 

w i l l be operating i n the following regions: Red Sea 

(SEABEAM survey), Indian Ocean t r i p l e junction, 

Java .Trench and environs, Japan Trench ( i n conjunction with 

the submersible SP98, Peru/Chile Trench. MARION DU FREND 

i s scheduled to work in the Mozambique Channel, including 
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the Davy Ridge and on the Kerguelen Plateau (organizer 

R. Schlich). Two regions scheduled for d r i l l i n g 

are to be investigated by submersible i n I985-86, 

the Tyrrhenian Sea and the Galicra'margin. More 

detailed information w i l l be supplied at the next 

Panel meeting. 

X\1II DATE AND PLACE OF NEXT PANEL MEETING 

28-29 November; Scripps I n s t i t u t i o n of Oceanography 

J. Orcutt kindly agreed to make the l o c a l 

arrangements once the meeting has had formal approval. 

Items to.be included on the agenda are given in 

Appendix J. 

E. J. W. Jones 

June 7 I98U 



APPENPIX A 

May 24. 198A 

Or. Joba Jonas, Ch«lr«an 
JOlDeS S i t e 8urv«y panal 
DaparCMitc of Geology, Dnlveraity ColUga 
London, WCIE 6BT 
SNGLAND 

Dear John:. 

He are developing a **stat«-of-'the'arC*' selaaic ayateo at tAMU chac 
v l l l be an l«prove«ent over the ayatea p r a v l o a s l y used onboard 0/V 
CLOMAR CUALLEMCKa. ̂  _ . 

the SBDCO/BP 471 w i l l have a ai n g t e channel aeieaic ayatea Chat 
w i l l allow recording d i g i t a l data, and proceaalng and d i s p l a y l a r«al 
t l a e . The aeiamlc ayat«« v i l l have a auper-atcro coaputer aa the 
c e n t r a l u n i t to record and p r o c e a a the d a t a , and s h o u l d o b t a i n 
e x o e l l a n t records f o r t I ) l o c a t i o n of the optlauo a l t e to be d r i l l e d 
(where the beacon l a dropped); and 2) c o r r e l a t i o n between the d r i l l e d 
s e c t i o n and the l o c e l *ad r e g i o n a l geology (by c o r r e l a t i o n oC the 
d r i l l e d aection and the locet eedlseotary aequance, and c o r r e l a t i o n of 
the d r i l l e d s e c t i o n to the r e g i o n a l s i t e aurvey l i v e s ) . The ayste« 
w i l l alao allow f o r expansion aa new s c i e n t i f i c e x p e r i a e n t a w i l l be 
perforaed i n the future (e.g. v e r t i c a l s e i s a i c p r o f i l i n g ) . 

The b a s i c p r o c e s s i n g done on board w i l l consist of gain recovery, 
decoovolution, f i l t e r i n g , trece aealing, e q u a l i s e t i o n and a i x i o g . The 
d a t a w i l l be g r a p h i c a l l y d i s p l a y e d on a 2 2 - l n e h p l o t t e r a f t e r 
p r o c e s s i n g . P r o c e s s i n g and d i s p l a y w i l l be done as the d a t a i s 
c o l l e c t e d . The s e i s a i c sources w i l l be water guns which w i l l give the 
necessary high r e s o l u t i o n ( a i r g u n s can be used as neeesaary). The 
underway geophyalca l a b o r a t o r y w i l l also record and display aagnetic, 
bathyisetrle and navigational data. 

We b e l i e v e that S i a i l a r aysteas w i l l be in use at the Oniversity 
of Texas at Au s t i n , Sccippa I n s t i t u t i o n of 0ce80ograpby~che "Untyrerflity 
of Rhode taland and the 0.8. Geological Survey. 

There i s l i t t l e doubt i n ay aind chat when i ^ l e a e o t e d the system 
w i l l be we l l received by the JOloes comminlty. 

I hope you have a p r o d u c t i v e S i t e Survey Panel aeeting i n Zurich 
and regret not being able Co atcend. 

Sincerely, . 

ei^d)(u— 
P h i l i p a. gabinowits 
Director 
Ocean D r i l l i n g Progcaa 

POR:fab 
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ENVIRONMENTS A B C 1 D F G 
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INSTRUMENTS 

1) A i r Gun SCS (X) (X) (X) .! (X) (X) (X) (X) (X) 

2) Water Gun SCS 
( tir ether high 
resolution system) 

X X X 1 (X) X X or 5 X or 5 

3) 3.5 KHz. X X X { (X) .(X) (X) 
Chirp Sonar (X) 1 (X) 

5) MCS (X) X 1 X X X or 2 X or Z 

^) Refraction i ( X) (X) X 
7) Side Scan Sonar (X) X (X)oi(T)|(x)or(81 (X)or(8) X 
8) Seabeam bathymetry (X) :x)ar(6)j(yJor(7) (x)or(7) X 
9) Piston Cores X X (X)» 1 (X) (X) (X) (X) X 

10) Heat Flow (X)»l ( K)* X (x)» (X) X 
11) Magnetics/Gravity (X) j (X) X X X 
12) Dredging and/or 

Bare Rock D r i l l i n g 1 X 
1» 

13) Photography (e.g. ANGUS) j i 
X (x)» 

ih) Submersible i (X) X)* 
15) Current Meter 

(for bottom shear) 
(X)* 1 (X)* 

i 1 

(X) 
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(Fig'. 3) 

PROPOSED SURVEY AREA 1984 - 85 
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—• Sonobuoy stations -1877 & 78 

F i g . 2 Ptoposed survey area 



SITE SURVEYS IN THE WEDDELL SEA 

AND SOUTHERN SOUTH ATLANTIC 

APPENDIX E 

Site 

W-1 

W-2 

W-3 

W-l* 

W-5 

w-6,7,8 

W-9 

W-IO 

W-11 

SA-i* 

Other SA sites 

Environment 

A 

A 

C - 1 

C - 1 

B 

C. - 1 

C - 1 

C - 1/G 

A 

D 

A 

Completed 

7,9,U 

1,9,1^ 

6,9 

6,9 

6,9 

9,lh 

6,7,9,li* 

9,11+ 

•7,9,li* 

7,9,11* 

Planned 

6,7,8,9,10 

6,7,8,9,10 

6,9 

6,9 

1,'?2,6,7,8,9 

1,?2,6,7,8,9 

No further work unless 
p r i o r i t y rises 

8 

1,2 

1,2,6,7,8,9 

No surveys yet planned 
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F i g . l A . Location of proposed Labrador Sea and Bafi i n Bay GDP S i t a s . 
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S U B J E C T 
O B J E T AODP SITE SURVEY CRUISE TO THE LABRADOR SEA - CSS HUDSON CRUISE NO.84-030 

The following Is a summary of the discussion which took place during and 
subsequent to the cruise planning meetings which were held on Febr^oary 1, 
and March 2, 1984. I f there are any omissions or inaccuracies, please 

• l e t me know. 

A. Objectives and outline of the cruise 
The objectives of the cruise are four-fold 
(1) to carry out detailed geophysical surveys and some coring at 

the four s i t e s selected for deep sea d r i l l i n g program i n the 
Labrador Sea; 

(2) to run seismic r e f l e c t i o n t i e li n e s between the s i t e s and other 
seismic l i n e s i n the region; 

(3) survey and coring along the Hid Ocean Channel i n the Central 
Labrador Sea; and 

(4) to do heat flow measurements at each of the s i t e s . 

After considerable discussion during and after the meeting, i t was de
cided to move s i t e s lA and 3 to new locations. E a r l i e r on S i t e 3 (DSDP 
hole 112} was moved 100 Km northward to a new l o c a t i o n , 3A, because.of 
the d i f f i c u l t y i n tracing the sediment r e f l e c t o r s from s i t e 3, which l i e s 
In rough basement t e r r a i n , onto the Labrador shelf and slope. However, 
s i t e 3A l i e s west of the Mid Ocean Channel near Hamilton Spur and may be 
highly influenced by t u r b i d i t y currents and thus unsuitable to meet 
Neogene objectives. S i t e 3A was thus moved to a new lo c a t i o n south of 
s i t e 3 and away from the rough basement t e r r a i n . New s i t e 3 ( c a l l e d here 
s i t e 6) i s chosen to f u l f i l mainly Neogene objectives while another s i t e 
( c a l l e d here Site 3) was chosen i n G l o r i a D r i f t region to f u l f i l l 
Paleogene objectives. S i t e 6 l i e s in a region where Oligocene-Eocene 
r e f l e c t o r 'R4' has been mapped from previous surveys. S i t e l A l i e s i n a 
region which may have been contaminated by Faleocene volcanic flows and 
i t was decided to move i t s l i g h t l y to the west ( S i t e S) to a region show
ing presence of ' t y p i c a l ' oceanic basement. The new s i t e s are S, 2, 3 
and 6. In order of p r i o r i t y , the cruise w i l l undertake 

(1) single channel r e f l e c t i o n seismics at a l l s i t e s . 
(2) detailed bathymetry using 12.5 and 3.5 kHz 



(3) v e l o c i t y measurements at a l l s i t e s , using expendable 
sonobuoys. 

(4) marine magnetic measurements at a l l s i t e s . 
(3) sice location and geophysical surveys positioning with 

navigation accuracy of 1 nm or less. 
(6) Minimum of 3 cores at each s i t e . 
(7) Heat flow measurements at each s i t e and some between sites 2 

and 6 on the Labrador Shelf with a t o t a l time devoted to these 
measurements of three days. 

(8) survey and coring (piston and/or Box) along Mid Ocean Channel 
between sices 5 and 2 for a tot a l period of 2.S days. 

Detailed geophyslcol surveys are to be conducted at sices 5 and 3, with 
less detailed surveys at Sice 2. 

Site 5 Approximate lo c a t i o n 58'3'N, 48"24'W \ 

The main objective of.carrying out a detailed survey over this s i t e 
Is to delineate the character of the acoustic basement in as much 
d e t a i l as possible. The s i t e l i e s In the v i c i n i t y of anomly 23. 

Survey coverage: about 320 om of seismic and magnetic data 
(approximately 2.5 days). 

Si t e 2 Approximate l o c a t i o n 58'30'N, 57'54'W 

The main objective of carrying out a seismic r e f l e c t i o n survey over 
thi s s i t e Is for delineating r e f l e c t o r s In the top part of the sediment 
overlying the acoustic basement In as much d e t a i l as possible. High 
resolution seismic. 

Survey coverage: about 120 nm of seismic and magnetic data 
(approximately l.O days). 

Site 3 Approximate location 56'12'N, 44'08'W 

The main objective of carrying out a detailed survey over this s i t e 
Is to delineate the character of the acoustic basement and of the over
l y i n g sediments i n as much d e t a i l as possible. The s i t e l i e s i n the 
v i c i n i t y of anomaly 21. 

Survey coverage: about 300 nm of seismic and magnetic data 
(approximately 2.3 days). 



-3-

Sl t e 6 Approximate location 53*19'N, 45'42'W 

Objective same as for s i t e 2. 

Survey coverage, about 120 nm of seismic and magnetic data 
(approximately 1 day). 

L o g i s t i c Summary for the Cruise 

Cruise time: 31 days (July 27 - Aug. 27, 1984) 

ETD BIO, Dartmouth. 1000 July 27. 1984 

ETA St John's, Newfoundland 1200 Aug. 27. 1984. 

Days allotment 

Transit time 
H a l i f a x to Si t e 6 
Si t e 6 to DSDP 112 and back 
S i t e 6 to Site 3 
Si t e 3 to s i t e 5 
S i t e 5 to Sit e 2 

Si t e 2 to St. John's 

Survey and Coring time 

S i t e survey at 6 
Si t e survey at 3 
Si t e survey at 5 
Si t e survey at 2 
Coring at s i t e s 
Heat flow measurements 
MOC work 

4.0 + 2.5 (seismic) -
Seismic 
Seismic 
Seismic 
Some Seismic 
Combined with 
work for MOC 
No Seismic 

Total 

6.5 days 
1.0 
1.5 
2.0 
1.0 

2.5 

14.5 days 

1.0 
2.5 
2.5 
l.O 
3.5 
3.0 
2.5 

day 

Total 

Total time 

16.0 days 

30.5 days 

Figures 1 and 2 show the proposed tracks in the area and over the s i t e s 
respectively. 
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Fljjiire 8 - Location of p o t e n t i a l d r i l l s i t e s at the KFZ recommended by the Ocean Crust Panel In t h e i r l a s t 
meetlnj; i n H a l i f a x , Nova Sco t i a i n August, 1983. 
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APPENDIX J 

Items to be included on the agenda f o r a meeting of the 
S i t e Survey P a n e l , Sc r i p p s I n s t i t u t i o n o f Oceanography: 

28 - 29 November 198̂ * 

1. Report from South Oceans' Working Group on S i t e Surveys 

( i n c l u d i n g South A t l a n t i c and Southern Indian Oceaa) ( W.W.) 

2. Report from Indian Ocean Working Group on S i t e Surveys (J.P.) 

3. Report from E. S i l v a on West P a c i f i c Panel d i s c u s s i o n s 

It. S i t e s surveys o f f Western South America (E.S.) 

5. S i t e surveys: C e n t r a l and east P a c i f i c (J.O.) 

6. S i t e surveys: Kane Fr a c t u r e Zone (J.O.) 

7. S i t e surveys: B a f f i n Bay and Labrador Sea (J.P.) 

8. S i t e surveys: Mediterranean (R.S.) 

9. Report from PCOM (R.L.) 

10. Movements of research v e s s e l s I985-8T 

11. Instrumental developments (to i n c l u d e r e p o r t on use of 

• ' O i d r i l l - s h i p as a p l a t f o r m f o r geophysical experiments) 

12. S i t e surveys f o r r i s a r d r i l l i n g (J.P.) 


