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EXECUTIVE SUMMARY 

Site Survey Panel Meeting, June 30 - July 2, 1987 
Inst, for Applied Geology, Copenhagen, Denmark 

1. In s u p p o r t o f TAMU • s e f f o r t s to mount a h u l l a r r a y to 
improve 3.5 KHz d a t a on the RESOLUTION, the SSP passed the 
f o l l o w i n g : 

RESOLUTION The SSP r e i t e r a t e s t h a t i t v a l u e s h i g h l y the 
underway g e o p h y s i c s data c o l l e c t e d by the JOIDES RESOLUTION, 
e s p e c i a l l y because her t r a c k s a r e o f t e n i n i n a c c e s s i b l e 
l o c a t i o n s . The SSP encourages TAMU t o c o n t i n u e to s t r i v e to 
improve the underway 3.5 KHz and s e i s m i c systems. Our 
t e c h n i c a l recommendations are g i v e n i n the H I T g e o p h y s i c s 
r e p o r t . 

2. Because t h e r e seem to be s e v e r a l l e g s coming up where the 
s c i e n t i s t s i n v o l v e d i n s i t e s u r v e y s may not be members of the 
s h i p b o a r d p a r t y , the SSP f e l t i t n e c e s s a r y to reemphasize the 
d e s i r a b i l i t y of h a v i n g s i t e s u r v e y s c i e n t i s t s : a) i n v i t e d to the 
p o s t - c r u i s e meeting, b) g i v e n a c c e s s to s h i p b o a r d d a t a , and c) 
i n v i t e d to submit papers on t h e i r work to the P a r t A volume. 
T h e r e f o r e we r e s t a t e our motion from our A p r i l 1, 1986 meeting 
t o w i t : 

A p r i l , 1986 MOTION: {Langseth/Duennebier) 
The SSP recommends t h a t s c i e n t i s t s c h i e f l y r e s p o n s i b l e f o r 
s i t e s u r v e y s n o r m a l l y be i n v i t e d to p o s t - c r u i s e meetings i n 
o r d e r t o encourage c o l l a b o r a t i o n between s i t e s u r v e y and 
d r i l l i n g s c i e n t i f i c a c t i v i t i e s . 

The SSP r e i t e r a t e s i t s s u p p o r t f o r the i n c l u s i o n of a 
s y h t h e s i s of s i t e s u r v e y data w i t h i n P a r t A of the ODP 
P r o c e e d i n g s . P a r t A m a n u s c r i p t s on s i t e s u r v e y work s h o u l d 
be s u b m i t t e d p r e - c r u i s e whenever p o s s i b l e . I n t e r p r e t a t i o n 
of the survey d a t a i n l i g h t of the d r i l l i n g r e s u l t s s h o u l d 
be i n c l u d e d i n P a r t B. 

3. I n d i a n Ocean 

a) SWIR (118) 
S i t e s u r v e y d a t a have not y e t reached the Data Bank, 

s e v e r e l y c o n s t r a i n i n g i t s a b i l i t y t o produce a h i g h q u a l i t y 
s y n t h e s i s and the n e c e s s a r y o v e r l a y s f o r the C o - C h i e f s ' 
package. 
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b) K e r g u e l e n (119/120) 
SKP s i t e s cannot be approved by SSP u n t i l i t has seen 

f u l l - s i z e d s e i s m i c s e c t i o n s and magnetic p r o f i l e s and MD-48 
dredge d e s c r i p t i o n s . 

S i t e SKP-3/3A i s not p o s i t i o n e d on c r o s s i n g MCS l i n e s , 
a l t h o u g h i t i s a deep r e e n t r y s i t e . C o u l d i t be r e p o s i t i o n e d ? 

c) Broken R i d g e / N i n e t y e a s t Ridge (121) 
N o r t h e r n N i n e t y e a s t Ridge s i t e s approved. S i t e s u r v e y s f o r 

Broken Ridge and S o u t h / C e n t r a l N i n e t y e a s t Ridge not f u l l y 
p r o c e s s e d . Complete packages w i l l be ready by September. 

d) Exmouth P l a t e a u (122) 
EP-2. Needs i n f o on sediment hardness t o e s t i m a t e 

d i f f i c u l t y o f spudding i n t o Paleogene. 
EP-6. Core needed i f r e e n t r y planned because of a c t i v e 

e r o s i o n a t s i t e . 
EP-7. (Top o f P l a t e a u ) OK f o r SSP, PPSP may have some 

c o n c e r n s . 
EP-8,10,11. E x t e n s i v e d a t a p r o c e s s i n g needed. Spudding 

problems need t o be d i s c u s s e d and a l t e r n a t i v e s t r a t e g i e s 
r e v i e w e d w i t h PPSP. 

EP-9. OK f o r SSP b u t PPSP may not approve t h i s s i t e as 
Paleogene and C r e t a c e o u s appear t o be i n s t r a t i g r a p h i c t r a p 
p o s i t i o n . 

e) Argo A b y s s a l P l a i n . 
S i t e AAPI-3 approved by SSP once f u l l y p r o c e s s e d s e i s m i c and 

n a v i g a t i o n d e p o s i t e d w i t h Data Bank. 

4. West P a c i f i c 
A l l i s not well with s i t e surveys in WPAC, contrary to our 

p r i o r opinion. Much of the problem i s due to poor communication 
between SSP/Data Bank and WPAC/site proponents. Some major 
holes e x i s t nevertheless. 

a) Bauda-Sulas-S.China Seas. D e t a i l e d s y n t h e s i s o f d a t a 
needed, SSP un a b l e t o a s s e s s w i t h o u t adequate i n f o r m a t i o n . 

b) Bonin I & I I . Appears OK. S i t e by s i t e r e v i e w 
s c h e d u l e d f o r n e x t meeting. 

c) Vanuatu. S i t e s IAB-1,2, BAT-2b and DEZ 2,4 appear to 
be OK. S i t e BAT-2 appears t o be bare rock and not f e a s i b l e . 
S i t e s DEZ-1,3 and 5 may be bare r o c k (basement or c a r b o n a t e ) and 
cannot be d r i l l e d u n l e s s presence of s o f t sediment 
d e m o n s t r a t e d . 
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d) Japan Sea. S i t e J/b needs a c o r e . No problems 
e x p e c t e d f o r s i t e s J/d,3 and J 2 a . S i t e J 3a needs s i d e scan M 
SeaBeam. S i t e JS-2 needs h i g h r e s o l u t i o n SCS. 

e) N a n k a i . O u t s t a n d i n g problem s h o u l d be r e s o l v e d w i t h 
new d a t a r e c e n t l y a c q u i r e d . 

f ) Z e n i s u . New s i t e s u r v ey j u s t completed. 

g) G r e a t B a r r i e r Reef. The current proposal i s t o t a l l y 
inadequate from a s i t e survey perspective. Major safety 
problems e x i s t at some s i t e s . 

h) Sunda. SSP needs s y n t h e s i s ASAP a f t e r October s i t e 
s u r v e y . L i t t l e time e x i s t s f o r f u l l MCS p r o c e s s i n g and r e v i e w 
b e f o r e d r i l l i n g b e g i n s . 

i ) Lau B a s i n . Recent German survey has p r o v i d e d much more 
i n f o . S i d e scan d a t a needed and p o s s i b i l i t y o f some GLORIA time 
e x i s t s . S t i l l need h i g h r e s o l u t i o n SCS l i n e a t IS'AS' S as 
Frenc h attempt f o r same f a i l e d due to equipment problems, 

5. C e n t r a l and E a s t e r n P a c i f i c 
SSP watchdogs a s s i g n e d based on c u r r e n t CEPAC d r i l l i n g 

packages. I n i t i a l r e v i e w w i l l o c c u r a f t e r 1 s t CEPAC p r o s p e c t i v e 
i s s u e d . 
6. The next SSP meeting i s t e n t a t i v e l y s c h e d u l e d f o r J a n u a r y 
4-7 i n Ha w a i i w i t h the WPAC Chairman i n a t t e n d a n c e . 



ACTION REPORT 

ACTION: Panel members bring updated ship schedules to next 
meeting. 

ACTION: TAMU should discuss communications issues regarding 
science on picket vessel prior to Prydz Bay d r i l l i n g in l i g h t of 
Leg 113 experience. 

ACTION: Baldauf send Peirce an update on the N a v i d r i l l problems 
and status for d i s t r i b u t i o n to the panel members. 

ACTION: Baldauf send SSP a l e t t e r o u t l i n i n g key TAMU concerns 
regarding inadequacies of SWIR s i t e survey. 

Peirce write Dick (cc: von Herzen & Robinson) urging submission 
of a l l available data to Data Bank ASAP. Emphasize time 
necessary to produce overlays and synthesis. 

ACTION: TAMU w i l l add inclusion of s i t e survey science in Part A 
to the pre-cruise agenda. Francis w i l l remind PCOM of our 
recommenda t ions. 

ACTION: Wiedicke send Peirce a copy of the Wharton Basin f o s s i l 
ridge proposal. 

ACTION: Duennebier and Baldauf talk to Schlich at Strasbourg. 
Peirce followup with a l e t t e r to Schlich and C o f f i n asking for a 
detailed explanation of the constraints which led to choosing 
s i t e s SKP-3 and 3A and r e i t e r a t i n g the need for the data 
requested above. 

ACTION: Brenner send copy of SKP proposal to Suyehiro. Send 
copies of data requested upon receipt for immediate watchdog 
review i n l i g h t of above comments ASAP. Make copies of 
f u l l - s i z e d seismic sections available for PCOM annual meeting i n 
Nov., and make core descriptions available to TAMU. Suyehiro 
complete watchdog report on receipt of data and forward to 
Peirce, cc Brenner and JOIDES o f f i c e . 

ACTION: Peirce c a l l / t e l e x Sclater to be sure that the Ninetyeast 
Ridge SCS data be delivered to the Data Bank by August 1 with 
s i t e s selected in order to allow timely preparation of the 
safety package. 
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ACTION: Peirce write to von Rad and Exon, cc. Falvey, Larsen and 
Brenner, emphasizing the needs which SSP sees outstanding for 
the Exmouth Plateau. 

Brenner prepare map showing available cores and 3.5 KHz data to 
a s s i s t in geotechnical evaluation of spudding problems. 

ACTION: von Rad w i l l send a copy of the So-48 cruise report on 
the Lau Basin to the ODP Data Bank once translation to English 
i s completed by the end of the summer. 

ACTION: Peirce write to Prof. J.C. Bryden (UK Excom) regarding 
the need for the DARWIN time in the Lau Basin, p a r t i c u l a r l y i n 
the north (Area X). 

Duennebeir contact T a y l o r / G i l l regarding s p e c i f i c 
recommendations for the DARWIN work, d e t a i l s on s i t e LG-7 (which 
are not given in the 3rd prospectus, and new choices for s i t e 
LG-1 i n l i g h t of the SONNE data. Determine i f G i l l should be 
in v i t e d to the next SSP meeting. Pass comments on to Peirce and 
Brenner. 

Brenner write to G i l l , cc. to Taylor, Duennebier and Peirce, to 
remind him of the need for data submission by the Lau Basin 
Group. In p a r t i c u l a r ask how to get a copy of Mobil's seismic 
base map covering t h e i r older work i n the area. 

ACTION: Peirce write Taylor summarizing c r i t i c a l areas needing 
immediate attention. SSP watchdogs w i l l be writing WPAC s i t e 
proponents. Peirce i n v i t e Taylor to next SSP meeting. 
Duennebier discuss with Taylor whether G i l l should also be 
in v i t e d . 

ACTION: H. Meyer write to S i l v e r , Jongsma and Hilde, cc to 
Taylor, Brenner and Peirce, to ask for synthesis of seismic 
tracks, dredge, heat flow and core locations, etc., and any 
other relevant information for the Bai&da Sea. 

ACTION: H. Meyer write to Rangin (U. Paris 6) and Pautot 
(IFREMER) for d e t a i l s of coverage at s i t e s SCS-5 and 9 with cc 
to Taylor, Brenner and Peirce. 

ACTION: Peirce write to Taylor, cc to Brenner, H. Meyer, to 
emphasize SSP needs and arrange for a f u l l review of Banda -
Sulu - SCS d r i l l i n g package at January SSP meeting. 
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ACTION: Peirce write to Taylor requesting a s i t e by s i t e review 
of Bonin I and II at the January SSP meeting. 

ACTION: Mauffret write to Fisher (USGS), cc Brenner and Peirce, 
to see i f better v e l o c i t y control i s possible at DEZ s i t e s . 

Brenner check LDGO data base for any r e f r a c t i o n data or cores 
near DEZ s i t e s . 

ACTION: Mauffret write Daniel and Coloot (OSTROM), cc Brenner 
and Peirce, to find out s p e c i f i c locations of planned diving i n 
Vanuatu area. 

ACTION: Suyehiro w i l l bring to the next meeting of the SSP a 
f u l l set of data which focusses on these shortcomings for s i t e s 
i n the Japan Sea. 

ACTION: Suyehiro s t r i v e to get Nankai NCS navigation submitted 
to the Data Bank. He w i l l bring the JNOC l i n e over NKT-2 and 
the crossing l i n e , as well as any ESP data, for review at the 
next SSP meeting. 

ACTION: Peirce write to Taylor, cc. Kidd, Jones and Brenner, 
o u t l i n i n g the need for a t o t a l l y revised proposal for the Great 
Ba r r i e r reef from a s i t e survey perspective. 

ACTION: Larsen write by August to S i l v e r , cc to Taylor, Brenner 
and Peirce, to ask for documentation of exis t i n g Sunda data, to 
explain our requirements for s i t e survey data i n active margin 
environments, and to emphasize the need for timely postcruise 
communication. 

Peirce write to Taylor, cc to S i l v e r , Larsen and Brenner, i n the 
same vein. 

ACTION: Peirce write Schlanger with l i s t of SSP watchdogs for 
CEPAC d r i l l i n g packages. Ask to have Mauffret i n v i t e d as next 
CEPAC l i a i s o n . Ask Schlanger to send a copy of whatever 
documentation i s prepared for Aug. PCOM to Peirce and Mauffret. 
Ask to have copies of 1st CEPAC prospectus sent d i r e c t l y to 
Brenner, Mauffret and Peirce when issued. 

Brenner send SSP watchdogs copies of relevant CEPAC proposals 
once 1st prospectus issued. 
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A l l SSP members prepare watchdog reports and s i t e survey 
matrices for th e i r areas for January meeting. 

ACTION: Peirce write P i s i a s to schedule meeting and i n v i t e 
guests. 

ACTION: Peirce make recommendation to PCOM regarding new 
Chairman. 



1, PRELIMINARY MATTERS 

The Chairman welcomed J a c k B a l d a u f as l i a i s o n from TAMU f o r t h i s 
meeting. 

The minutes from the J a n u a r y meeting were a c c e p t e d a f t e r n o t i n g 
t h a t the underway g e o p h y s i c s t r i a l s took p l a c e on Leg 111 T, not 
112 T. 

S h i p s c h e d u l e s f o r Germany and Japan f o r 1988 were r e c e i v e d (Ap­
p e n d i c e s A & B ) . The Chairman reminded o t h e r s to b r i n g s h i p 
s c h e d u l e s to our next meeting. 

ACTION: Panel members bring updated ship schedules to next 
meeting. 

2. REPORTS 

a) PCOM ( F r a n c i s ) 
Leg 113 went q u i t e w e l l , a l t h o u g h t h e r e was a h i g h r a t e of 
f a i l u r e i n c o r i n g t o o l s which l e d to l e s s l o g g i n g time than 
d e s i r e d , 

P e i r c e mentioned t h a t he had r e p o r t s t h a t s c i e n t i f i c commun­
i c a t i o n s between the RESOLUTION and the i c e p i c k e t v e s s e l 
were v e r y poor, 

ACTION: TAMU should discuss communications issues regarding 
science on picket vessel p r i o r to Prydz Bay d r i l l i n g i n 
l i g h t of Leg 113 experience. 

A N a v i d r i l l was l o s t on Leg 114, and the second one f a i l e d 
t o o p e r a t e p r o p e r l y . TAMU hopes to have problems r e s o l v e d 
i n time f o r use on Leg 118. Leg 118 has been extended to 52 
d a y s . T h e i r prime o b j e c t i v e i s s t i l l a deep h o l e i n the 
median r i d g e . 

ACTION: Baldauf send Peirce an update on the N a v i d r i l l pro­
blems and status for d i s t r i b u t i o n to the panel members. 

Leg 119 i c e v e s s e l w i l l c o s t $850 K, J . B a r r o n (USGS) i s one 
C o - C h i e f . Other i n v i t e e has not y e t r e p l i e d . Leg 120 
C o - C h i e f s w i l l be R. S c h l i c h ( F r a n c e ) and S. Wise ( F l o r i d a 
S t a t e ) . S i t e s KHP-3 and SKP-8 dropped f o r l a c k of t i m e , 
about f i v e A u s t r a l i a n s have a p p l i e d f o r s c i e n t i f i c p o s i t i o n s 
on e i t h e r of the l e g s . 
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Leg 121 C o - C h i e f s w i l l be J . W e i s s e l (LDGO) and J , P e i r c e 
(Canada) and w i l l combine Broken Ridge and up to 3 s i t e s on 
the N i n e t y e a s t Ridge. 

Leg 122 w i l l i n c l u d e f o u r s i t e s on Exmouth P l a t e a u . Leg 123 
w i l l i n c l u d e s i t e EP-9 and the deep hole AAPIB. 

PCOM passed a motion s u p p o r t i n g the WPAC d r i l l i n g p l a n s l a i d 
out i n the t h i r d p r o s p e c t u s . 

A CEPAC f i r s t p r o s p e c t u s i s expected from t h e i r meeting i n 
e a r l y October. 

b) TAMU Report ( B a l d a u f ) 

Leg 115 d r i l l i n g c l e a r a n c e s i n waters of M a u r i t i u s were de­
n i e d a t l a s t minute, n e c e s s i t a t i n g a l a r g e amount of l a s t 
minute s i t e s e l e c t i o n . S i t e 706 (MP3) and 707 (CB-lA) 
p e n e t r a t e d m u l t i p l e b a s a l t f l o w u n i t s . S i t e 713 (CB-1) 
p e n e t r a t e d 106 m of m u l t i p l e b a s a l t u n i t s . S i t e 715 (MLD-4) 
p e n e t r a t e d 100 m o f s h a l l o w Paleogene l i m e s t o n e r e e f and 77 
m of m u l t i p l e b a s a l t u n i t s . 

Backup s c e n a r i o s f o r Leg 116 were b r i e f l y d i s c u s s e d i n case 
t h e y e n c o u n t e r hydrocarbons. 

S t a f f i n g f o r Legs 117 and 118 i s n e a r l y done. 

Leg 118 s i t e s u r v e y data were f e l t by TAMU t o be l e s s than 
adequate f o r a bare rock d r i l l i n g s i t e . I t was p o i n t e d out 
the SSP had c l e a r l y i n d i c a t e d the need f o r a TV s u r v e y . 
They do not c o n s i d e r the 118 s i t e s u r v e y to r e p r e s e n t the 
n o r m a l l y a c c e p t a b l e s t a n d a r d f o r bare r o c k d r i l l i n g s i t e s . 
A l l s i t e s u r v e y d a t a f o r Leg 118 a r e not y e t i n the Data 
Bank. 

ACTION: B a l d a u f send SSP a l e t t e r o u t l i n i n g key TAMU c o n ­
c e r n s r e g a r d i n g i n a d e q u a c i e s o f SWIR s i t e s u r v e y . 

P e i r c e w r i t e D i c k ( c c : von Herzen & Robinson) u r g i n g submis­
s i o n o f a l l a v a i l a b l e d a t a t o Data Bank ASAP. Emphasize 
time n e c e s s a r y t o produce o v e r l a y s and s y n t h e s i s . 

A D r i l l i n g E n g i n e e r i n g Workshop was h e l d a t TAMU on May 
27/28 and a t t e n d e d by about 70 p e o p l e , i n c l u d i n g L ewis f o r 
SSP. P r o c e e d i n g s w i l l be p u b l i s h e d by San d i a i n a few 
months. The c o n c l u s i o n s reached were n e i t h e r as sweeping 
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nor as a u t h o r i t a t i v e as people has hoped f o r , a l t h o u g h some 
p r o g r e s s was made i n the area of f l u i d s a m p l i n g . 

The towed 3.5 KHz f i s h was l o s t w h i l e t e s t i n g i t . B i l l 
Robinson has proposed a scheme f o r mounting a 12 t r a n s d u c e r 
h u l l mounted a r r a y w i t h o u t a dry dock a t an e s t i m a t e d c o s t 
o f $125 K. 

RESOLUTION The SSP rei t e r a t e s that i t values highly the 
underway geophysics data collected by the JOIDES RESOLUTION, 
esp e c i a l l y because her tracks are often in inaccessible 
locations. The SSP encourages TAMU to continue to s t r i v e to 
improve the underway 3.5 KHz and seismic systems. Our 
technical recommendations are given in the H I T geophysics 
report. 

Because t h e r e seem to be s e v e r a l l e g s coming up where the 
s c i e n t i s t s i n v o l v e d i n s i t e s u r v e y s may not be members of 
the s h i p b o a r d p a r t y , the SSP f e l t i t n e c e s s a r y t o reempha-
s i z e the d e s i r a b i l i t y o f havi n g s i t e s u r v e y s c i e n t i s t s a) 
i n v i t e d t o the p o s t - c r u i s e meeting, b) g i v e n a c c e s s to s h i p ­
b o ard d a t a , and c) i n v i t e d t o submit papers on t h e i r work to 
the P a r t A volume. T h e r e f o r e we r e s t a t e our motion from our 
A p r i l , 1986 meeting to w i t : 

A p r i l , 1986 MOTION: (Langseth/Duennebier) 

The SSP recommends that s c i e n t i s t s c h i e f l y responsible for 
s i t e surveys normally be inv i t e d to post-cruise meetings in 
order to encourage collaboration between s i t e survey and 
d r i l l i n g s c i e n t i f i c a c t i v i t i e s . 

The SSP r e i t e r a t e s i t s support for the inclusion of a synth­
e s i s of s i t e survey data within Part A of the ODP Proceed­
ings. Part A manuscripts on s i t e survey work should be sub­
mitted pre-cruise whenever possible. Interpretation of the 
survey data i n l i g h t of the d r i l l i n g r e s u l t s should be i n ­
cluded in Part B. 

P a s s e d 6 f o r , 1 a b s t e n t i o n , 

ACTION: TAMU w i l l add inclusion of s i t e survey science in 
Part A to the pre-cruise agenda. Francis w i l l remind PCOM 
of our recommendations. 
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c) Data Bank (Brenner) 

The Budget Committee recommended t h a t the one month of S r . 
S c i e n t i s t time be cut from the ODP Bank budget. T h i s r e p r e ­
s e n t s a c u t of about 2 1/2%. 

The SSP i s concerned t h a t the Data Bank may l o s e a s e n i o r 
advocate t o defend i t s e l f w i t h i n the Lament system. Cur­
r e n t l y t h e r e seems to be an adequate network f o r t e c h n i c a l 
and i n t e r n a l p o l i t i c a l s u p p o r t , but t h i s s i t u a t i o n may 
change as people change. The SSP consensus i s to monitor 
the s i t u a t i o n , but no immediate a c t i o n appears n e c e s s a r y . 

Data Bank a c t i v i t y i s up s l i g h t l y from 1985 t o 1986. 

Very l i t t l e WPAC d a t a has a c t u a l l y made i t i n t o the Data 
Bank as y e t . 

The Data Bank c a t a l o g w i l l be r e i s s u e d by the end of the 
summer. I t w i l l i n c l u d e a l e n g t h y i n t r o d u c t i o n r e g a r d i n g 
p o l i c i e s and p r o c e d u r e s . 

The changeover of the LDGO computer system from VAX t o SUN 
network i s p r o c e e d i n g . A new system f o r c a t a l o g i n g d a t a 
bases on a c e n t r a l i z e d system (GEOBASE) i s p r o c e e d i n g w e l l . 
JOI has p r o v i d e d some a d d i t i o n a l $ t o c o n v e r t the DSDP/IPOD 
dat a base t o t h i s system. 

Leg 115 s i t e s u r v e y d a t a was rev i e w e d by John M u t t e r f o r the 
SSP. 

The French p r o p o s a l to d r i l l the f o s s i l r i d g e i n the Wharton 
B a s i n i s b e i n g c o n s i d e r e d as a secondary backup t a r g e t f o r 
Leg 116. 

ACTION: W i e d i c k e send P e i r c e a copy o f the Wharton B a s i n 
f o s s i l r i d g e p r o p o s a l . 

d) I n d i a n Ocean P a n e l (Brenner) 

Brenner b r i e f l y r e v iewed the l a s t lOP meeting h e l d a t LDGO. 

e) West P a c i f i c P a n e l ( S u y e h i r o ) 

S u y e h i r o b r i e f l y r eviewed the l a s t WPAC meeting i n Tokyo. 
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Some concern had been e x p r e s s e d t h a t the Bonin s i t e s were i n 
a r e a s l e a s e d by JAPEX, but a p p a r e n t l y g e t t i n g p e r m i s s i o n t o 
d r i l l w i l l not be a problem, 

SOHP has s e r i o u s c o n c e r n s r e g a r d i n g the hyd r o t h e r m a l propo­
s a l f o r d r i l l i n g on the G r e a t B a r r i e r Reef, They are s t e a d ­
f a s t l y opposed t o r e p o s i t i o n i n g the s i t e l o c a t i o n s a l r e a d y 
proposed, 
WPAC does not c o n s i d e r bare rock d r i l l i n g i n the Lau B a s i n 
t o be a h i g h p r i o r i t y f o r them r e l a t i v e t o t h e i r o t h e r ob­
j e c t i v e s . 
Duennebier r e p o r t e d t h a t F r y e r (HIG) has j u s t completed a 
d i v i n g program on a s e r p e n t i n i t e d i a p i r i n the M a r i a n a s . 
She d i s c o v e r e d a r a g o n i t e chimneys a t depths below the s t a b i ­
l i t y f i e l d f o r a r a g o n i t e , a p p a r e n t l y b e i n g m a i n t a i n e d by 
c o l d f l o w i n g w a t e r . A d r i l l i n g p r o p o s a l i s b e i n g p r e p a r e d . 

f ) C e n t r a l and E a s t e r n P a c i f i c P a n e l (Lewis) 

No r e p o r t a v a i l a b l e as Lewis unable to a t t e n d . 

g) TAMU Budget ( B a l d a u f ) 

The FY 88 budget r e q u i r e s c u t s a t TAMU, O p t i o n s b e i n g con­
s i d e r e d i n c l u d e p r i n t i n g o n l y 1000 hard c o p i e s of p a r t s A + 
B r e p o r t s and 1000 m i c r o f i c h e c o p i e s ( i n s t e a d of 2000 hard 
c o p i e s ) , a u t h o r p r e p a r e d camera ready P a r t B volumes, e l i m i ­
n a t i o n of the SEM and XRF and t e c h s needed to run them on 
board as w e l l as g o i n g to an o l d e r and s i m p l e r XRD system, 
e l i m i n a t i o n o f 3 s t a f f s c i e n t i s t s , r e d u c t i o n i n TAMU p a n e l 
l i a i s o n s , r e d u c t i o n i n h e a d q u a r t e r s budget, and reduced 
s o f t w a r e a c q u i s i t i o n s , 

3. SITE SURVEY ASSESSMENTS 

a) K e r g u e l e n ( B r e n n e r / B a l d a u f ) 

A l t h o u g h S u y e h i r o i s SSP watchdog f o r SKP and Pry d z Bay, 
Bren n e r and B a l d a u f have p a r t i c i p a t e d i n the meetings of the 
Ke r g u e l e n Working Group (KWP). 

The o b j e c t i v e s , p r i o r i t i e s and recommendations o f the KWG 
and PCOM were r e v i e w e d . 

The P r y d z Bay da t a were r e v i e w e d b r i e f l y now t h a t p a r a l l e l 
l i n e s a r e a v a i l a b l e . These suggest t h a t the s t r i k e of the 
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dipping beds at the landward end of l i n e 21 i s p a r a l l e l to 
the coast, implying that t h e i r true dip i s greater than 
shown on l i n e 21. The one cross li n e i s in deep water and 
i s not relevant to the proposed d r i l l i n g . 

I t i s not possible for the SSP to approve the SKP s i t e s 
u n t i l they have seen the f u l l - s i z e d seismic sections and the 
associated magnetic p r o f i l e s (to check for shallow 
volcanics which may be present in places). We only had the 
French/Australian proposal to work from. 

The Data Bank needs to receive f u l l sized seismic sections, 
magnetic p r o f i l e s , and the MD-48 dredge descriptions as soon 
as possible. It has received d i g i t a l navigation for both 
the French and the Australian cruises, and this has greatly 
s i m p l i f i e d the data synthesis problem. 

Sites SKP - 1, 2 and 8 appear to be OK, subject to reviewing 
the f u l l - s i z e d seismic sections and the magnetic pro­
f i l e s . 

S p e c i f i c concerns of the SSP regarding SKP s i t e s are: 

(1) SKP 3 or 3 A i s a reentry s i t e . The SSP i s very con­
cerned about the lack of crossing seismic l i n e s for such 
a deep hole, e s p e c i a l l y at s i t e SKP-3A. 

A pinchout in r e f l e c t o r s apparently interpreted as base­
ment exists at SKP-3. True basement may be much deeper. 
Are r e f r a c t i o n v e l o c i t i e s for "basement" available here? 
SKP-3A i s positioned high on a fault-closed structure. 
Shallow volcanics may occur to the NE. 

Could SKP-3 be repositioned to the south at the crossing 
of lines RS02-27 with l i n e s 30 or 32? 

The nearest core i s nearly 100 km away. 

ACTION: Duennebier and Baldauf talk to Schlich at Stras­
bourg. Peirce followup with a l e t t e r to Schlich and 
Co f f i n asking for a de t a i l e d explanation of the con­
s t r a i n t s which led to choosing s i t e s SKP-3 and 3A and 
r e i t e r a t i n g the need for the data requested above. 

SKP-4A (200 m basement penetration) SSP needs to see 
nearby cross l i n e RS02/27. 
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SKP-6A (50 m basement p e n e t r a t i o n ) . 
A p p a r e n t l y s t r a i g h t f o r w a r d , but need t o see l i n e 
47-07 b e f o r e t u r n to be s u r e . 

SKP-6B (1000 m). 
Not on c r o s s l i n e s , but not planned as a r e e n t r y . 
Need t o see l i n e 47-06 b e f o r e t u r n t o be s u r e . 

ACTION: Brenner send copy of SKP proposal to Suyehiro. Send 
c o p i e s o f d a t a r e q u e s t e d upon r e c e i p t for immediate watchdog 
review in l i g h t of above comments ASAP. Hake copies of 
f u l l - s i z e d seismic sections a v a i l a b l e for PCOM annual meeting i n 
Nov., and make core descriptions available to TAMU. Suyehiro 
complete watchdog report on receipt of data and forward to 
Peirce, cc Brenner and JOIDES o f f i c e . 

b) Broken R i d g e / N i n e t y e a s t Ridge ( P e i r c e ) 

P e i r c e p r e s e n t e d C u r r a y ' s r e v i s e d c h o i c e s f o r the two h o l e s 
a t the Northern Ninetyeast Ridge s i t e . These s i t e s were 
approved. 

P e i r c e r e p o r t e d a te l e p h o n e c o n v e r s a t i o n w i t h S c l a t e r who 
r e p o r t e d t h a t a l l the SCS d a t a a r e p r o c e s s e d f o r the s o u t h ­
e r n and c e n t r a l N i n e t y e a s t Ridge s i t e s . Sonobuoys are p a r t ­
i a l l y p r o c e s s e d and w i l l be completed i n time f o r the 
September s a f e t y r e v i e w . 

ACTION: P e i r c e c a l l / t e l e x S c l a t e r t o be sure t h a t the 
Ninetyeast Ridge SCS data be delivered to the Data Bank by 
August 1 with s i t e s selected in order to allow timely 
preparation of the safety package. 

Brenner and P e i r c e both remind W e i s s e l t h a t s i t e s must be 
p i c k e d f o r Broken Ridge and s e i s m i c data s u b m i t t e d to the 
Data Bank by August 1 t o a l l o w t i m e l y p r e p a r a t i o n of the 
s a f e t y package. 

c) Exmouth P l a t e a u (von Rad/Larsen) 

Von Rad gave a b r i e f summary of the o v e r a l l o b j e c t i v e s f o r 
the program and then p r e s e n t e d the d a t a i n a s i t e by s i t e 
p r e s e n t a t i o n . 

The p r o c e s s e d v e r s i o n s o f the new BMR s e i s m i c a r e not i n the 
Data Bank. A p p a r e n t l y the p r o c e s s i n g i s about 50% c o m p l e t -
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ed, but v e r y l i t t l e i s r e p o r t e d t o be done yet f o r s i t e s 
EP-9 and 10. I t w i l l be e s s e n t i a l f o r PPSP t o have f u l l y 
p r o c e s s e d s e i s m i c i n o r d e r t o make a pr o p e r e v a l u a t i o n , 
p a r t i c u l a r l y a t th e s e s i t e s . An i s o p a c h map o f the t h i n n i n g 
Neogene c o v e r w i l l be e s s e n t i a l i n w o r k i n g o u t a l t e r n a t i v e 
d r i l l i n g s t r a t e g i e s because i t w i l l be d i f f i c u l t o r i m p o s s i ­
b l e t o spud i n t o t he H e s o z o i c c a r b o n a t e s a t the edge o f the 
P l a t e a u . 

S i t e EP-2: Planned to spud i n t o P a l e o g ene. Needs g e o t e c h n i -
c a l c o r e or o t h e r i n f o on the hardness of the sediments of 
t h i s age near the s i t e . Perhaps 3.5 KHz data from RC-2703 
e x i s t s which c o u l d h e l p . 

S i t e EP-6: Planned t o spud i n an area of a c t i v e e r o s i o n . 
Need g e o t e c h n i c a l c o r e i f r e e n t r y p l a n n e d , but not yet c l e a r 
i f t h a t w i l l r e q u i r e d . 

S i t e EP-7: Approved by SSP once a l l new d a t a and maps a r e 
d e p o s i t e d w i t h the Data Bank. S t r u c t u r a l maps show the 
s i t e t o be i n a s y n c l i n a l p o s i t i o n . A p o s s i b l e c o n c e r n to 
the PPSP may be the o c c u r r e n c e of s e v e r a l p i n c h o u t s above 
the Barrow D e l t a l e v e l . 

S i t e s EP-8, 10 & 11: The s e i s m i c d a t a must be f u l l y p r o ­
c e s s e d , i n c l u d i n g d e c o n v o l u t i o n and m i g r a t i o n . Depth s e c ­
t i o n s a r e h i g h l y d e s i r a b l e because v a r i a b l e water depths 
make i t d i f f i c u l t t o be sure of the s t r u c t u r a l a t t i t u d e s ap­
p e a r i n g on the time s e c t i o n s . Time s t r u c t u r e maps e x i s t . 
Because i t w i l l be d i f f i c u l t or i m p o s s i b l e to spud i n t o o u t ­
c r o p p i n g M e s o z o i c c a r b o n a t e s o r to s e t a r e e n t r y cone i n 
them, d e t a i l e d i n f o r m a t i o n on bottom hardness i s needed 
( c o r e s i f p o s s i b l e or 3.5 KHz (not c u r r e n t l y a v a i l a b l e ) or 
perhaps d i v i n g (not s c h e d u l e d ) ) . The a l t e r n a t i v e i s to p l a n 
t o spud i n t o the toe of the Neogene s e c t i o n i f PPSP w i l l 
a l l o w i t . 

S i t e EP-9: Approved by the SSP once f u l l y p r o c e s s e d s e i s -
mics and n a v i g a t i o n a r e d e p o s i t e d w i t h the Data Bank. How­
e v e r , the Paleogene and C r e t a c e o u s s e c t i o n s appear t o be i n 
a s t r a t i g r a p h i c t r a p p o s i t i o n and PPSP may not approve 
t h i s s i t e . 
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ACTION: P e i r c e w r i t e to von Rad and Exon« c c . P a l v e y , L a r s e n 
and B r e n n e r , e m p h a s i z i n g the needs which SSP sees 
o u t s t a n d i n g f o r the Exmouth P l a t e a u . 

B renner p r e p a r e map showing a v a i l a b l e c o r e s and 3.5 KHz d a t a 
to a s s i s t i n g e o t e c h n i c a l e v a l u a t i o n of spudding problems. 

d) Argo A b y s s a l P l a i n (von Rad/Larsen) 

S i t e AAPl-B: Von Rad p r e s e n t e d a b r i e f o v e r v i e w o f the 
o b j e c t i v e s and then p r e s e n t e d the s i t e d a t a . S i t e 
approved by t h e SSP once t h e f u l l y p r o c e s s e d s e i s m i c d a t a 
and acompanying n a v i g a t i o n a r e d e p o s i t e d w i t h the Data 
Bank. A depth t r a n s e c t o f p i s t o n c o r e s e x i s t s t o the NE 
i f needed. Some concern was e x p r e s s e d about t u r b i d i t e sands 
coming out o f Swan Canyon, but we were a s s u r e d t h a t the 
canyon i s c u r r e n t l y i n a c t i v e . I t seems l i k e l y t h a t 
t u r b i d i t i c sands w i l l be encountered somewhere i n the 
s e c t i o n . 

e) Lau B a s i n (Duennebier and von Rad) 

These notes combine the d i s c u s s i o n s of J u l y 1 and 2. 

The PCOM watchdog r e p o r t by von Rad i s a t t a c h e d as Appendix 
C, a r e p o r t on s i t e s u r v e y s t a t u s by the Lau B a s i n Group i s 
a t t a c h e d as Appendix D, and our updated s i t e s u r v e y m a t r i x 
i s i n c l u d e d as p a r t o f Appendix E. 

In summary, the most c r i t i c a l s i t e s u r v e y needs a re a 
d i g i t a l h i g h r e s o l u t i o n SCS l i n e a l o n g l a t i t u d e 18*45' S and 
a s i d e scan sonar survey o f the same a r e a . 

SONNE c r u i s e 48 was completed i n A p r i l , 1987. R e s u l t s are 
d i s c u s s e d below. 

ACTION: von Rad w i l l send a copy of the So-48 c r u i s e r e p o r t 
on the Lau B a s i n to the ODP Data Bank once t r a n s l a t i o n t o 
E n g l i s h i s com p l e t e d by the end of the summer. 

Fouchet c o l l e c t e d some SeaBeam, magnetics and g r a v i t y on a 
CHARCOT t r a n s i t , but no SCS due to equipment f a i l u r e . 

The DARWIN may have some time a v a i l a b l e i n O c t o b e r , 1988. 
J u l i a n Pearce hopes t o do some d r e d g i n g i n the V a l u Fa a r e a . 
I t i s p o s s i b l e t h a t DARWIN c o u l d do about 10 days oE GLORIA 
s u r v e y i n g , SCS, m a g n e t i c s , 3.5 and 10 KHz. 
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A French/German d i v i n g program to V a l u Fa i s planned f o r 
1989. 

ACTION: Peirce write to Prof. J.C, Bryden (UK Bxcom) regard­
ing the need for the DARWIN time in the Lau Basin, 
p a r t i c u l a r l y in the north (Area X). 

Duennebeir contact T a y l o r / G i l l regarding s p e c i f i c recommen­
dations for the DARWIN work, d e t a i l s on s i t e LG-7 (which are 
not given in the 3rd prospectus, and new choices for s i t e 
LG-1 in l i g h t of the SONNE data. Determine i f G i l l should 
be invited to the next SSP meeting. Pass comments on to 
Peirce and Brenner. 

Brenner write to G i l l , cc. to Taylor, Duennebier and Peirce, 
to remind him of the need for data submission by the Lau 
Basin Group. In p a r t i c u l a r ask how to get a copy of Mobil's 
seismic base map covering t h e i r older work in the area. 

The SONNE 48 c r u i s e p r o v i d e d complete SeaBeam coverage of 
s i t e s LG-1, 2, & 7 from a p p r o x i m a t e l y l o n g i t u d e 178" W to 
175° 40'W. The N o r t h e r n Lau Sp r e a d i n g C e n t e r (NLSC) i s w e l l 
d e f i n e d , i n c l u d i n g a new hy d r o t h e r m a l s i t e . There a re no 
s u i t a b l e sediment ponds west of the NLSC, but a p o s s i b l e 
s i t e w i t h p e l a g i c sediments (as opposed t o v o l c a n o c l a s t i c 
t u r b i d i t e s ) e x i s t s to the e a s t of the NLSC a t a p p r o x i m a t e l y 
176" 18'W, 18" 32'S. There a re many c o r e s i n t h i s a r e a . 

V a l u Fa i s a young f e a t u r e made up of h i g h l y d i f f e r e n t i a t e d 
a n d e s i t i c l a v a s i n c o n t r a s t t o the NLSC which has a MORE 
c o m p o s i t i o n . T h i s d i f f e r e n c e may be r e l a t e d to the p o s i ­
t i o n s o f the s p r e a d i n g c e n t e r s i n r e l a t i v e l y mature and im­
mature p a r t s o f the back a r c b a s i n . Hydrothermal a c t i v i t y 
i s l e s s l o c a l i z e d a t V a l u Fa than i t i s a t the NLSC and the 
Ea s t P a c i f i c R i s e . No c o n n e c t i o n between V a l u Fa and the 
NLSC has been d e f i n e d as y e t . 

SONNE a l s o completed n e a r l y complete photo coverage of the 
V a l u Fa a r e a , as w e l l as a s i d e scan sonar s u r v e y ( K i e l 
s y s t e m ) , TV c o n t r o l l e d grab samples and water temperature 
measurements on the camera r u n s . 

4. West P a c i f i c D r i l l i n g Packages 

Each of the WPAC d r i l l i n g packages was revi e w e d by the SSP 
watchdog r e s p o n s i b l e . A s t a r t l i n g number of unanswered ques­
t i o n s a r o s e , l a r g e l y because n e i t h e r the SSP nor the Data Bank 
have the same degree o f f a m i l i a r i t y w i t h the dat a a v a i l a b l e as 
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WPAC because v i r t u a l l y no data has reached the Data Bank e x c e p t 
i n Nankai and the Bo n i n s . A much higher l e v e l of communi­
cation i s needed over the next few months between WPAC 
proponents and SSP watchdogsT 

ACTION: Peirce write Taylor summarizing c r i t i c a l areas needing 
immediate attention. SSP watchdogs w i l l be writing WPAC s i t e 
proponents. Peirce i n v i t e Taylor to next SSP meeting. Duenne­
bie r discuss with Taylor whether G i l l should also be i n v i t e d . 

A f u l l set o f s i t e s u r v e y m a t r i c e s f o r a l l WPAC d r i l l i n g pack­
ages i s attached as Appendix E. These g i v e the d e t a i l s o f 
coverage and needed coverage on a s i t e by s i t e b a s i s . 

a) Banda - S u l u - South China B a s i n (H. Meyer) 

Banda Sea - Adequacy of d a t a base i m p o s s i b l e to a s s e s s w i t h ­
out p r o p e r maps and s e c t i o n s . S i t e p o s i t i o n s i n c o n s i s t e n t 
w i t h d i agrams. 

ACTION: H. Meyer write to S i l v e r , Jongsma and Hilde, cc to 
Taylor, Brenner and Peirce, to ask for synthesis of seismic 
tracks, dredge, heat flow and core locations, etc., and any 
other relevant information for the Banda Sea. 

The Darwin w i l l be t r a n s i t i n g the Banda Sea i n F e b r u a r y , 
1988, and may be a v a i l a b l e f o r a s m a l l amount of o p p o r t u n i t y 
s i t e work or a s i n g l e GLORIA l i n e . 

S u l u Sea - New Sonne 48 c h a n n e l MCS l i n e 7 c r o s s e s s i t e S5 
and l i n e 8 c r o s s e s s i t e S8. M o n i t o r r e c o r d shows up t o 6 
seconds sub-bottom p e n e t r a t i o n . Data coverage i n S u l u Sea 
appe a r s t o be adequate i f d a t a q u a l i t y OK, S y n t h e s i s of 
Sonne d a t a w i t h o l d e r d ata needed. S i t e p o s i t i o n s are i n ­
c o n s i s t e n t w i t h d i agrams. 

South China B a s i n - The SSP does not know any d e t a i l s of 
d a t a coverage or q u a l i t y . Some s i t e p o s i t i o n s are a p p a r e n t ­
l y new. 

ACTION: H. Meyer write to Rangin (U. Paris 6) and Pautot 
(IFREMER) for d e t a i l s of coverage at s i t e s SCS-5 and 9 with 
cc to Taylor, Brenner and Peirce. 

Because t h i s d r i l l i n g package w i l l be near the top of WPAC 
d r i l l i n g s c h e d u l e , a f u l l r e v i e w must be h e l d a t our J a n u a r y 
me e t i n g . 
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ACTION: P e i r c e w r i t e t o T a y l o r , c c t o B r e n n e r , H, Heyer, t o 
emphasize SSP needs and a r r a n g e f o r a f u l l r e v i e w o f Banda -
S u l u - SCS d r i l l i n g package a t J a n u a r y SSP mee t i n g . 

b) Bonin I and I I (Duennebier) 

A l l data needed e i t h e r are c o l l e c t e d or are be i n g c o l l e c t e d 
t h i s summer. Much o f the data has a l r e a d y reached the Data 
Bank. 

C o n f u s i o n e x i s t s as to the c o r r e c t p o s i t i o n of Bonin 8 as 
the 3rd p r o s p e c t u s does not agree w i t h March WPAC min u t e s . 

ACTION: P e i r c e w r i t e t o T a y l o r r e q u e s t i n g a s i t e by s i t e r e ­
view o f B o n i n I and I I a t the J a n u a r y SSP mee t i n g . 

c) Vanuatu ( M a u f f r e t ) 

S i t e IAB-1 OK. 

S i t e IAB-2 - Expect to be a b l e to choose a good s i t e i n an 
ar e a c o m p l i c a t e d by r e v e r s e f a u l t i n g from the MULTIPSO d a t a . 
M i g r a t i o n needed; e x p e c t c o m p l e t i o n of same i n e a r l y 1988, 

S i t e BAT-2b - Expect to be a b l e to choose a good s i t e i n a 
100 m deep sediment pond a l o n g f l a n k of a s m a l l s p r e a d i n g 
(?) r i d g e . BAT-2 seems to be bare rock ( b a s a l t ? ) . 

S i t e s DEZ 1, 3 and 5 a l l may be p o s i t i o n e d on bare rock 
(basement o r hard c a r b o n a t e ) . The e x i s t e n c e o f s o f t s e d i ­
ments f o r spudding i n has y e t to be demonstrated. 

S i t e s DEZ 2 and 4 appear to be OK. Good v e l o c i t y c o n t r o l i s 
h i g h l y d e s i r a b l e i n these a c c r e t i o n a r y p r i s m s , but hard to 
g e t . 

ACTION: M a u f f r e t w r i t e t o F i s h e r (USGS)r cc Br e n n e r and 
P e i r c e , t o see i f b e t t e r v e l o c i t y c o n t r o l i s p o s s i b l e a t DEZ 
s i t e s . 

B r e n n e r check LDGO d a t a base f o r any r e f r a c t i o n d a t a o r 
c o r e s near DEZ s i t e s . 

S i t e s DEZ 1, 3 and 5 cannot be d r i l l e d u n l e s s s o f t sediment 
l o c a t i o n s can be l o c a t e d . D i v i n g may r e s o l v e some of these 
q u e s t i o n s . 
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ACTION: M a u f f r e t w r i t e D a n i e l and C o l o o t (OSTROM), cc B r e n ­
ner and P e i r c e , t o f i n d out s p e c i f i c l o c a t i o n s o f p l a n n e d 
d i v i n g i n Vanuatu a r e a . 

d) Japan Sea ( S u y e h i r o ) 

An e x p l a n a t i o n of the gas problem i s c o n t a i n e d i n the WPAC 
3rd p r o s p e c t u s . 

A c a t a l o g showing a l l ODP r e l e v a n t s e i s m i c s e c t i o n s i n the 
Japan Sea has been prepa r e d by Tamaki. I t i s t i t l e d "Geo­
p h y s i c a l Data of the Japan Sea f o r the ODP Data Bank". The 
SSP compliments and thanks Dr. Tamaki f o r t h i s superb s y n ­
t h e s i s . 

The O b l i q u e E l e c t r i c a l R e s i s t i v i t y Experiment proposed by 
Hamano a t s i t e J I B was d i s c u s s e d . T h i s experiment hopes to 
d e f i n e r e s i s t i v i t y s t r u c t u r e i n the upper 10 km of the c r u s t 
by r e c e i v i n g e l e c t r i c a l s i g n a l s i n a down-hole e l e c t r o d e 
a r r a y . The SSP welcomes t h i s experiment as a n o v e l use o f 
the d r i l l h o l e . S u p p o r t i n g deep s e i s m i c r e f l e c t i o n and/or 
r e f r a c t i o n d a t a would be h i g h l y d e s i r a b l e t o compare w i t h 
the r e s u l t s of the O b l i q u e E l e c t r i c a l E x p e r i m e n t . 

O u t s t a n d i n g r e q u i r e m e n t s f o r s i t e s u r v e y s i n the Japan Sea 
i n c l u d e : 

S i t e J i b ( R e e n t r y ) - a g e o t e c h n i c a l c o r e 
J l d C r o s s i n g s e i s m i c l i n e s ( p l a n n e d i n '88) 
J l e C r o s s i n g s e i s m i c l i n e s ( p l a n n e d i n '88) 
J 2 a OK 
J3a S i d e Scan o r Sea Beam 
JS-2 H i g h r e s o l u t i o n SCS u n l e s s e x i s t i n g SCS can be 

shown t o be adequate f o r the s i t e o b j e c t i v e s . 

These r e q u i r e m e n t s must e i t h e r be met o r the SSP must be 
c o n v i n c e d t h a t they a r e not n e c e s s a r y i n t h e s e p a r t i c u l a r 
c a s e s . 

ACTION: S u y e h i r o w i l l b r i n g t o the n e x t meeting o f t h e SSP a 
f u l l s e t o f d a t a which f o c u s s e s on t h e s e s h o r t c o m i n g s f o r 
s i t e s i n t h e Japan Sea. 
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e) Nankai ( S u y e h i r o ) 

A l l o f the new JNOC-N55 s e i s m i c l i n e s are i n the Data Bank. 
However, the a s s o c i a t e d n a v i g a t i o n has not yet been r e c e i v ­
ed. 

The p o s s i b l e BSR problem a t NKT-2 i s s t i l l u n r e s o l v e d u n t i l 
the new c r o s s i n g l i n e i s examined. 

ACTION: Suyehiro s t r i v e to get Nankai MCS navigation sub­
mitted to the Data Bank. He w i l l bring the JNOC l i n e over 
NKT-2 and the crossing l i n e , as well as any ESP data, for 
review at the next SSP meeting. 

f ) Z e n i s u ( M a u f f r e t ) 

A new s i t e s u r v e y has j u s t been completed. SSP w i l l r e v i e w 
i t once WPAC produces an updated d r i l l i n g p r o p o s a l which 
t a k e s the new s u r v e y data i n t o a c c o u n t . 

g) Great B a r r i e r Reef (Jones f o r Kidd) 

A l t h o u g h the p r o p o s a l has been c o m p l e t e l y r e v i s e d w i t h new 
BMR s e i s m i c from 1982 and 1985 s i n c e the SSP l a s t r e v i e w e d 
i t , the proposal i s t o t a l l y inadequate in i t s present 
form. Documentation provided to us ranges from very poor to 
t o t a l l y disorganized. Most of the seismic data provided 
either has not been processed or has not been adequately 
processed for the objectives of GDP d r i l l i n g . No seismic 
base map worth using was provided. The proposal needs to be 
t o t a l l y revised and properly documented before the SSP can 
serio u s l y consider reviewing i t again. 

G i v e n the h i g h p o t e n t i a l of the s c i e n t i f i c o b j e c t i v e s and 
the a l m o s t c e r t a i n o b j e c t i o n s of the PPSP to some of the 
s i t e s proposed, the proponents need to make a serious con­
certed e f f o r t to do t h e i r work properly ASAP. R e v i e w i n g 
t h i s p r o p o s a l was a d i s a p p o i n t i n g and f r u s t r a t i n g e x p e r i e n c e 
f o r the SSP. The SSP reminds proponents t h a t f o r an en­
vironment such as t h i s we r e q u i r e the f o l l o w i n g minimum 
s t a n d a r d s , as l a i d out i n the s i t e s u r v e y Data S t a n d a r d s 
m a t r i x : 

1. Good s e i s m i c base maps a t 1:250,000 s c a l e o r l a r g e r 
showing sh o t p o i n t l o c a t i o n s and l i n e numbers. D i g i t a l 
n a v i g a t i o n tapes to a l l o w r e p l o t t i n g a t any s c a l e p r e ­
f e r r e d . 
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2. A l l s i t e s must be p o s i t i o n e d on MCS c r o s s l i n e s . 

3. A l l s e i s m i c d a t a must be d e c o n v o l v e d , and must be 
mi g r a t e d where s t r u c t u r a l c o m p l i c a t i o n s e x i s t . 

4. S i t e s which a re p o s i t i o n e d on a n y t h i n g r e s e m b l i n g 
s t r u c t u r a l h i g h s s h o u l d be accompanied by s t r u c t u r a l 
maps ( i n depth and time i f v a r i a b l e water depths o r 
v e l o c i t i e s e x i s t ) a t a p p r o p r i a t e l e v e l s . Isopach o r 
i s o c h r o n maps are a l s o h i g h l y d e s i r a b l e i n these 
s i t u a t i o n s . 

The SSP ap p l a u d s the p a l e o - e n v i r o n m e n t a l o b j e c t i v e s of the 
Great B a r r i e r Reef p r o p o s a l , but i t laments the l a c k of r e ­
s o l u t i o n i n the newly p r e s e n t e d s e i s m i c d a t a . Perhaps 
p r o p e r p r o c e s s i n g w i l l change our p e r s p e c t i v e , but we 
s t r o n g l y urge the s i t e proponents t o o b t a i n watergun p r o ­
f i l e s from the G r e a t B a r r i e r Reef and from M a r i o n P l a t e a u t o 
the Queensland P l a t e a u . The q u a l i t y of the r e c o r d s and 
i n c r e a s e d s t r a t i g r a p h i c r e s o l u t i o n which we have seen from 
r e c e n t s i t e s u r v e y s u s i n g water guns c o n v i n c e s us t h a t d r i l ­
l i n g these s i t e s w i t h o u t a watergun s u r v e y w i l l l e a d to s e r ­
i o u s compromise i n the q u a l i t y of the r e s u l t i n g s c i e n c e . 

A b r i e f s i t e by s i t e s y n o p s i s f o l l o w s : 

S i t e 4: S e i s m i c d e f i n i t i o n i s poor. S i t e p o s i t i o n e d on 
the s i d e o f a s t r u c t u r a l h i g h (submerged r e e f ? ) which i s a 
p o t e n t i a l s a f e t y problem. 

S i t e 5: S e i s m i c d e f i n i t i o n i nadequate f o r p a l e o - e n v i r o n ­
mental o b j e c t i v e s . I d e a l l y we need a watergun p r o f i l e to 
o b t a i n the needed s e i s m i c r e s o l u t i o n . 

S i t e 6: T h i n s e c t i o n o v e r l y i n g apparent deeper e v i d e n c e of 
P a l e o z o i c r i f t i n g . S e i s m i c d e f i n i t i o n of the upper s e c t i o n 
i s poor. B e t t e r d e f i n i t i o n of the deeper e v e n t s i s needed 
i n o r d e r to be a b l e to i n t e r p r e t the s e i s m i c d a t a i n t h i s 
s i t e p r o p e r l y . 

S i t e 7: R e e f a l (?) t a r g e t s a t 760 m. Grave s a f e t y p r o b ­
lems may e x i s t a t t h i s s i t e . Superb s e i s m i c d o c u m e n t a t i o n 
w i l l be n e c e s s a r y i f the proponents s e r i o u s l y want t h i s s i t e 
t o s t a n d a chance o f s u r v i v i n g PPSP r e v i e w . 

S i t e 8: Very poor u n s u i t a b l e s e i s m i c . S i t e p o s i t i o n e d v ery 
near to an a p p a r e n t l y young f a u l t . 
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S i t e 8A: Poor q u a l i t y s e i s m i c . 
S i t e 9: Inadequate s e i s m i c . 

S i t e 11; S e i s m i c may be adequate i f p r o c e s s i n g can r e s o l v e 
the s e d i m e n t a r y d e t a i l s . 

S i t e 12; S e i s m i c p r o b a b l y adequate i f p r o p e r l y p r o c e s s e d . 

S i t e s 13 & 14: S e i s m i c documentation u s e l e s s . Reefal (?) 
targets may present a safety problem. 

ACTION: Peirce write to Taylor, cc. Kidd, Jones and 
Brenner, o u t l i n i n g the need for a t o t a l l y revised proposal 
for the Great Barrier reef from a s i t e survey perspective. 

h) Sunda ( L a r s e n ) 

SSP had no i n f o r m a t i o n beyond the 3rd p r o s p e c t u s . A f u l l y 
documented data package i s needed ASAP a f t e r S i l v e r ' s 
October cruise i s completed. Because t h i s d r i l l i n g package 
may be scheduled only one year a f t e r the MCS s i t e survey, i t 
i s e s s e n t i a l to prepare the data package before a l l of the 
seismic processing i s completed. Much closer communication 
between the s i t e proponent and the SSP i s needed. 

S e i s m i c c r o s s l i n e s w i l l be needed f o r e v e r y s i t e , as s p e c i ­
f i e d i n the m a t r i x f o r a c t i v e margin e n v i r o n m e n t s . I t i s 
u n c l e a r t o the SSP what, i f any, SeaMarc d a t a e x i s t . A 
GLORIA survey by DARWIN by Masson i s planned for the same 
area and needs to be c a r e f u l l y coordinated with the d r i l l i n g 
proposals. 

One major c o n c e r n t o the SSP i s how S i l v e r w i l l g e t h i s 96 
ch a n n e l d a t a p r o c e s s e d i n time f o r r e v i e w by b o t h the SSP 
and PPSP. 

ACTION: Larsen write by August to S i l v e r , cc to Taylor, 
Brenner and Peirce, to ask for documentation of e x i s t i n g 
Sunda data, to explain our requirements for s i t e survey data 
in active margin environments, and to emphasize the need for 
timely postcruise communication. 

Peirce write to Taylor, cc to S i l v e r , Larsen and Brenner, in 
the same vein. 



- 17 -

5. CEPAC D r i l l i n g Programs 

As our l i a i s o n to the l a s t CEPAC meeting was not a b l e to a t ­
tend our meeting, we had l i t t l e d e t a i l e d i n f o r m a t i o n t o d i s ­
c u s s . We agreed to a s s i g n watchdogs to the a p p a r e n t l y h i g h -
r a n k i n g CEPAC p r o p o s a l s . L i s t i s a t t a c h e d as Appendix G. 
Once the f i r s t CEPAC p r o s p e c t u s i s i s s u e d each watchdog w i l l 
be s e n t a copy of h i s p r o p o s a l ( s ) f o r review and s y n t h e s i s 
a t our Ja n u a r y meeting. 

ACTION: P e i r c e w r i t e S c h l a n g e r w i t h l i s t of SSP watchdogs 
for CEPAC d r i l l i n g packages. Ask to have M a u f f r e t i n v i t e d 
as next CEPAC l i a i s o n . Ask S c h l a n g e r to send a copy of 
whatever d o c u m e n t a t i o n i s p r e p a r e d for Aug. PCOM to Peirce 
and M a u f f r e t . Ask to have c o p i e s of 1 s t CEPAC p r o s p e c t u s 
sent d i r e c t l y to Brenner, M a u f f r e t and P e i r c e when issued. 

Brenner send SSP watchdogs c o p i e s of r e l e v a n t CEPAC pro­
posals once 1 s t p r o s p e c t u s issued. 

A l l SSP members p r e p a r e watchdog r e p o r t s and s i t e s u r v e y 
m a t r i c e s for t h e i r a r e a s for J a n u a r y m e e t i n g . 

6. M i s c e l l a n e o u s 

a. Next meeting: The next SSP meeting i s t e n t a t i v e l y s c h e d u l e d 
f o r J a n u a r y 4-7, 1988, i n Hawa i i i n o r d e r to have c l o s e a c ­
ce s s t o WPAC d a t a a t HIG i f n e c e s s a r y . A t e n t a t i v e date of 
October 13-15 was s e t as an a l t e r n a t i v e i f PCOM s h o u l d i n ­
s i s t t h a t we meet a g a i n p r i o r t o t h e i r November meeting. 
Duennebier w i l l h o s t . T a y l o r , p o s s i b l y G i l l , and the ODP 
Program D i r e c t o r w i l l be i n v i t e d g u e s t s . A t e n t a t i v e agenda 
i s a t t a c h e d as Appendix H. 

ACTION: P e i r c e w r i t e P i s i a s to s c h e d u l e meeting and i n v i t e 
g u e s t s . 

b. L i a i s o n s to upcoming meetings: 

i . CEPAC - M a u f f r e t 
i i . lOP - none 
i i i . SOP - none 
i v . WPAC - Ki d d o r Jones 
V . PCOM Annual Meeting - P e i r c e 
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c. Next Chairman 

I n d i v i d u a l d i s c u s s i o n s were h e l d w i t h a l l the panel members 
r e g a r d i n g t h e i r f e e l i n g s r e g a r d i n g the next p a n e l c h a i rman. 
P e i r c e w i l l summarize these d i s c u s s i o n s i n a recommendation 
t o PCOM. The next Chairman s h o u l d take over a t the end of 
the J a n u a r y meeting. 

ACTION: P e i r c e make recommendation t o PCOM r e g a r d i n g new 
Chairman. 

d. C l o s i n g 

The Chairman thanked B i r g e r L a r s e n f o r h o s t i n g t h i s meeting 
i n Copenhagen. 
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Meincke Jonaa 

T h i e d e Jonaa 

Henpel Greve 

Sahrhage Greve 

FOtterer Suhrmeyer 

1988 
17703. 
19.03. 
11.04. 
26.04. 

- 19.03. 
- 10.04. 
- 26.04. 
- 02.06. 

(29.05. an nnd 
03.06. 

Rapatadt 
ANT VI/5 
Brenerhaven 
ARK V/1 

ab Akureyrl) 
Reykjavik 

04.06. - 30.06. ARK V/2 

Beiaraiae 
Nerft 
Neteorologle, B i o l o g l e , 
HelBe Quellen 

FOtterer 

Spindler 

03.07. 
2S.0B. 
11.09. 

01.07. 
04.07. 
26.08. 
12.09. 
12.09. 
09.10. 
11.10. 
20.11. 
22.11.1988 
- 10.01.1989 

09.10. 
10.10. 
20.11. 
22.11. 

1989 
T O l . - 12.01. 
12.01. - 10.03. 
10.03. - 13.03. 

Ozeanographie, Meteorologie, 
B i o l o g l e 

Reykjavik oder Troaa^ 
ARK V/3 Ceophyaik/Geologie 
Brenerhaven 
Mllhelaahaven 
ANT VIX/1 Lufteheade 
Rio Grande do Sul 
ANT VZI/2 BPOS X 
Oabuaya 

ANT VZI/3 

Oshuaya 
ANT VII/4 
Kapatadt 

BPOS IZ 

BPOS ZZI 

Spindler 

Spindler 

Saetaeek 
Saetacek 

Saetaeek 

Saetacek 

Saetaeek 

NN Suhrneyer 

Spindler 

Heincke 

M i l l e r 

Benpel 
Meapel 

Beapel 

Saetacek 

Arntz 



SONNE Operations-achedule 1987-1989 

cruise dep. arr. frora - to: (area) Program charter/.... 

SO 50 20 J u l - 12 Sep 87 Kota Kinabala-Singapur Sediment. Degens/IFG Hamburg 

13 Sep- 11 Oct 87 SHIPYARD 

SO 51 12 Oct- 2 Nov 87 Singapur-Madras Sediment. Degens/IFG Hamburg 

SO 52 _ 3 Nov- 12 Jan 88 Madras-Mauritius Geoch./Hydrotherm.Sed. Plueger/RWTH Aachen 

SO 53 13 Jan- 25 Feb 88 Mauritius-Djibouti Seismic(refraction) Makris/IFG Hamburg 

SO 5'» 26 Feb- 2 Apr 88 Djibouti-Hong Kong Sediment. IFG Hamburg 

SO 55 3 Apr- 19 May 88 Hong Kong-Okinawa Bacharc basin/Seismic Makris/IFG Hamburg 

SO 56 20 May- 17 Jun 88 Okinawa-Sasebo Geology TU-Clausthal+UNI Hamburg 

SO 57 Jun- mid Aug88 Philippine Sea 

- Sep 88 SHIPYARD 

SO 58 Oet- Dec 88 Honolulu-Galapagos Petro./Geoch. Puchelt 

SO 59 Dec- Jan 89 Panama- Callao Thiel/UNI Hamburg 
SO 60 Feb- May 89 Callao-Valparaiso East Pac.Rise/Geochem. Marchig/BGR Hannover 
SO 61 May- Jun 89 Valparaiso-Valparaiso East Pac.Rise Tufar 



PS METEOR Operations-schedule 19B7-1988 

S 3 C * 3 E S B E S S B B S X B n S a S 8 S « K B 8 S S S 3 X a s S S S X « S 

I n s t i t u t nier Meereskunda.Leltstelle "METEOR" 

Troplowitzstrasse 7,I>>2000 Hamburg 54 

cruise dep. arr. froo - tot (area) Program charter/..•• 

M5/ J u l - 15 Aug 87 Ind.Ocean Biology 

H5/ 15 Aug-15 Sep 87 Mediterranean Sea Geochem.(alr) 

M5/ 15 Sep-22 Oct 87 Irakllon-Hanburg Geochem. - Transit 

M6/1 28 Oct- 9 Nov 87 Hanburg-Las Palmas Oceanography Sledler/IFM K i e l 

M6/2 11 Nov- 28 Nov 87 Las Palmaa-Dakar Oceanography Zenk/IFM K i e l 

M6/3 30 Nov-21 Deo 87 Dakar- Abidjan Oceanography Ruprecht/Klel 

H6/H 29 Dec- 12 Jan 88 Dakar- Dakar Schenke/AWI Bremerhaven 

M6/5 15 Jan- 15 Feb 88 Dakar- L i b r e v i l l e Sediment. Lutze/CPI K i e l 

H6/6 18 Feb- 23 Mar 88 Libreville-Las Palnas Sediment. Wefer/FBCeo/Bremen 

M6/7 26 Mar- 19 May 88 Las Paloas-Hamburg Pfannkuehe/ 

M7/1 30 May- 4 Jul 88 Hanburg-Tromsoe Oeophyslc Hlrschleber/IFG Hamburg 

M7/2 7 J u l - 1 Aug 88 Tromsoa-Trondhelm Geology Stoffers/ 

M7/3 K Aug-3U Aug 88 TrondheiB-Akureyrl Oeology/Sedloent. Thlede/GPI K i e l 

M7/1 2 Sep-27 Sep 88 Akureyr1-Haoburg Oelogy/Sedlment. v.Bodungen/IFH K i e l 

- 21 Oct 88 SHIFTARO 

H8/1 27 Oct- 20 Nov 88 ' Hamburg-Bergen Oceanography Ouadfasel/IFM K i e l 

Ma/2 23 Nov- 22 Dee 88 Bergen-Haaburg Oceanography Melncke/IFM Hamburg 
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FROM: U i r i c h von Rad ,BGlt,Hannover, FRG Hatmover,June 26, l'ja7 
TO: Nick P i s i a s , FCom Chairman 

im Wa tchdor. Report f o r Lau Basin D r i l l i n g ProKrai 

^ L x i s t i n K Lau Basin P r o p o s a l s , a l l i n c o r p o r a t e d m t o 
the "La5 B a s i n D r x i U n g Program" (Lau Group, December 1986) 

" S i t e Surveys * LG no Proponents 
(1) MORTON,VALLIER & HAWKINS(USGS/SIO) 

(2) HAWKINS(SIO) 

(3) CRONANCImperial College,London) 

W .V.STACKELBERG,V.RAD & RIECH (BGH) 

(5) FOUCHET,FOU(^UET et a l (IFREMER) 

S.P.LEE'82/'84: 
MCS,SBP,M,DR 
ANTIPODE (1971) 
PAPATUA'86 & 
other cruises 
SCS,M,DR 
TANGARCA (1981) 
(7DARWIN1987/88; 
C 
S0NNE-35(198^/85 
SONNE-48 (1987; 
SB,M,SBP,DR,G,PH 
J.CHARCOT (1986) 
(? J. CHARCOT 87/88) 
SCS,SB,DR 

LG-1,2,8 

iG-2 ,7 

1LG-1,(2),4 
(•; 

lLG-5 

* SB= Seabeam, SCS= single-channel seismics, MCS= multi channel 
seismics, M= miagnetics,SBP= subbottom p r o f i l e r , PH-photo survey: 
DR= dredges, C=cores 

2. Main ob.iectives (after Lau Basin Group Proposal) 
1. Petrological evolution of the Lau Basin (mainly northern 

basin) 
2 . Geodynamics of arc r i f t i n g and back-arc basin formation 
3. Petrology, metallogenesis and hydrothermal effects of an 

active,differentiated spreading ridge (Valu Fa Ridge,S Lau Br 
Relationship between magmatism,tectonics and hydrothermal me 
accumulation i n sediments 

5 . Tectonic history of the fore-arc basin (Tonga Terrace) 
6 . Transect study of heat and f l u i d flow 

3 . P r o p o s e d Sites C my favorite sites) 

Site 

• 1 
• 2 
• 3 
• ̂  

5 

(*) 6 

Area(SR=spreading ridge) 

N Lau SR 
W Lau Basin 
Tonga Platform 
Valu Fa Ridge (SH) 
east of NValu Fa Ridge 

(SR) 
Ton^a .Forearc T e r r a c e 
mid-W Lau Basin 
MIT T „ , . n „ e i n fRR'^ 

Main ob-' 
jectives 
(see 2) 

Site 
survey 
data 
(see 1) 

1 ,^ ,6 1 ,2 ,3 
1 , 2 , ^ , 6 1 ,2 ,3 

2 , 6 6 

1 ,2 ,3 1,4 
1,2 ,3 5 

2 , 5 , 6 
A-
4 

6 
3 
2 

est . d r i l l i : 
days 

14 + RE 
6 + (RE?) 

14 -I- RE 
4 

8 
3 
6 + (RE ?: 



4. Strengths of the Lau Basin Proposals 
(1) F i r s t , maybe most representative and best surveyed example of 

active back-arc basin (+ transect to island arc and fore-arc) 
(2) Excellent combination of petrological (hardrock), sedimentolo 

gical (- tephrochronologic), and plate-tec tonic objectives 
(e.g. basin opening verius magmatic evolution and ve r t i c a l 
tectonic history of volcanic arc and forarc); 

(3) Highly differentiated (andesitic to dacitic) volcanics at 
Valu Fa Ridge (interaction of back-arc spreading center with 
island arc magmatism), associated with new type of hydro-
thermal deposits (different from EPR!): mainly low-temperatur 
sulfide impregnation of altered volcanics on top, high-tempe­
rature • sulfides as stockwork mineralization below 
(new large hydrothermal f i e l d discovered by SONNE at S Valu 
Fa Ridge in March 198?!> French-German submersible presite 
survey WilliNAUTILE i n 1989. 

(4) Research groups from five ODP member nations (USGS, UCSC, 
SIO; IFREMER in Prance; Imperial College, U.K. jflGR, FRG; 
Japan) have combined their ideas and pre-site survey know­
ledge to formulate a coherentibalanced, p r i o r i t i z e d program 
which can be d r i l l e d i n 1 ( - 2 ) leg(s)! 

5. V/eaknesses 
LG 1: location W or E of spreading ridge. Enough ponded sediments 

for spud-rin only i n the E, but ash turbidites ... (see ob­
jective 4). See also LG 4 ... 

LG 2 : additional seismic s i t e survey necessary to avoid thick vol 
canoclastic sediment ponds(ash turbidites etc)and to fin d r 
presentative pelagic sediment section for last 2 -3 Ma! 

LG 4: I repeat my strong pledge for the necessity of bare-rock dr 
ing (with the navid r i l l ? ) i n zero-age crust,especially i f w 
want to solve, such important and localized problems as the 
third dimension of the discovered hydrothermal deposits and 
the crust below it.We might very well miss this important o 
jective, i f we do not d r i l l at Valu Fa Ridge proper,but i n 
of the sediment ponds, 10-20 km east of it.We should invest 
the extra time to do the job properly! 

LG 3: There are no unambiguous data (Mn and He anomalies on VFR 
proper,but not i n the basin) to substantiate the speculatic 
that*^econdary ridge i s a "site of active geothermal and hj 
geological processes", i.e. a Guyamas-Basin-type situation. 

6. Summary 
In general, this i s an excellent d r i l l i n g program, except f o r 
minor gaps i n the site surveys. In my view, the d r i l l i n g timef 
are underestimated, especially those for the most important re 
entry and basement sites LG 1 and 4 ( i n c l . detailed logging 
programs!). Maybe we should concentrate on LG 1,2,5•4. and 6 
and spend a l i t t l e b i t more time at each s i t e . This would pro! 
ably make i t a 1 .'/i leg program. 

P.S.; I apologize that this i s not an independant, objective 
watchdog report, since I am involved i n some pre-site 
studies and my i n s t i t u t i o n has supplied information to 
the d r i l l i n g proposals. 

Ill. Q, 



LG8 

BAS.t^ 

180' 179' 178* 177' 176* 176* 174* 
Location of ODP D r i l l s i t e Proposals LG 1-8. NLSR = Northern Lau Spreading 
Ridge (MORB), VPR = Valu Fa Ridge (highly differentiated volcanics) 
"̂ Ar = active and inactive smokers, 'jif'= low-temp, sulfide-impregnation of 

altered volcanic rocks 
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