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2-3 O c t o b e r 1989 

The m e e t i n g f o c u s e d on f o u r main t o p i c s : (a) improvements t o 
c u r r e n t l a b o r a t o r y p r o c e d u r e s and equipment; (b) p o t e n t i a l upgrades 
t o s e d i m e n t o l o g i c a l / v i s u a l c o r e d e s c r i p t i o n ; (c) r e q u i r e m e n t s f o r 
f u l l i n t e g r a t i o n o f downhole and s h i p b o a r d measurements; and (d) 
s p e c i f i c s h i p b o a r d r e q u i r e m e n t s f o r upcoming l e g s . S p e c i f i c 
recommendations a r e l i s t e d below. The most u r g e n t r e q u i r e m e n t i s 
the. development o f s t a n d a r d methods f o r t h e measurement and 
c a l c u l a t i o n o f b u l k d e n s i t y , w a t e r c o n t e n t , and g r a i n d e n s i t y . 
Some improvements have been made s i n c e o u r f i r s t m e e t i n g i n 
Underway G e o p h y s i c s and t h e p a n e l i s c l o s e l y m o n i t o r i n g t h i s 
p r o g r e s s . P o t e n t i a l upgrades t o s e d i m e n t p l o g i c a l methods and 
v i s u a l c o r e d e s c r i p t i o n s were d i s c u s s e d i n d e t a i l and t h e p a n e l 
encourages t h e upgrades t o t h e b a r r e l s h e e t s as pr o p o s e d by TAMU. 
The p a n e l d i s c u s s e d t h e r e q u i r e m e n t s f o r downhole and s h i p b o a r d 
d a t a i n t e g r a t i o n . I t i s recommended t h a t DMP and SMP meet t o g e t h e r 
t o p r e p a r e a p l a n f o r f u l l d a t a c o r r e l a t i o n and i n t e g r a t i o n . 
S p e c i f i c r e q u e s t s made by t h e Working Group on F l u i d Regimes o f 
A c c r e t i o n a r y Wedges were d i s c u s s e d . Some o f t h e s e r e q u e s t s o v e r l a p 
w i t h t h e r e q u i r e m e n t s and c o n c e r n s o f SGPP. The most 
t e c h n o l o g i c a l l y d i f f i c u l t r e q u i r e m e n t i d e n t i f i e d i n o u r d i s c u s s i o n s 
i s t h e development o f sample h a n d l i n g equipment ( f o r f l u i d s and f o r 
b u l k p h y s i c a l p r o p e r t i e s ) f o r t h e p r e s s u r e c o r e b a r r e l (PCB). As 
r e q u e s t e d by PCOM, SMP d i s c u s s e d t h e r e q u i r e m e n t s f o r g u i d e l i n e s 
on r a d i o i s o t o p e use onboard JOIDES RESOLUTION. S p e c i f i c g u i d e l i n e s 
w i l l be d r a f t e d a t t h e n e x t SMP me e t i n g (6-7 March, 1990). 



SMP Recommendations 
2-3 O c t o b e r 1989 

The p a n e l recommends t h a t temperature-dependent s u s c e p t i b i l i t y 
equipment be p u r c h a s e d f o r t h e p a l e o m a g n e t i c s l a b o r a t o r y (89-26). 

The p a n e l recommends t h a t an ARM c o i l be b u i l t a t TAMU by an 
e l e c t r o n i c s t e c h n i c i a n (89-27) f o r t h e p a l e o m a g n e t i c s l a b o r a t o r y . 

The p a n e l recommends t h a t a group o f p h y s i c a l p r o p e r t y s p e c i a l i s t s 
p r e p a r e a document o f s t a n d a r d methods f o r s h i p b o a r d d e t e r m i n a t i o n s 
o f b u l k d e n s i t y , g r a i n d e n s i t y and w a t e r c o n t e n t ( 8 9 - 2 8 ) . 

The p a n e l recommends t h a t (1) a l i s t o f t h e s h i p b o a r d 
m i c r o p a l e o n t o l o g i c a l l i b r a r y m a t e r i a l be d i s t r i b u t e d t o 
p a l e o n t o l o g i s t s from t h e most r e c e n t t e n l e g s and r e q u e s t s u g g e s t e d 
a d d i t i o n s ; (2) p a l e o n t o l o g i c a l m a t e r i a l s h o u l d be i n d e x e d f o r 
a c c e s s by s h i p b o a r d s c i e n t i s t s and (3) t h e o l d e r taxonomic 
l i t e r a t u r e s h o u l d be a c c e s s i b l e i n t h e p a l e o n t o l o g y l a b (89-29). 

SMP recommends t h a t a documented r e f e r e n c e s l i d e c o l l e c t i o n be made 
a v a i l a b l e on t h e R e s o l u t i o n and a t TAMU. T h i s c o l l e c t i o n s h o u l d 
be checked a t t h e end o f each l e g and d e f i c i e n c i e s s h o u l d be 
c o r r e c t e d i n o r d e r t o m a i n t a i n t h e c o l l e c t i o n ( 89-30). 

The p a n e l recommends t h a t a p r o p e r Angstrom s h a t t e r b o x be p u r c h a s e d 
($7k - $8K) and t h a t t h e c r a c k e d v e s s e l be r e p l a c e d ($5k) o r 
r e p a i r e d ($3k) i n t i m e f o r Leg 134 (89-31). 

SMP recommends t h e f o l l o w i n g a c t i o n s by TAMU r e l a t e d t o computers 
and d a t a : 

(1) where t h e same p l o t s a r e g e n e r a t e d f o r each l e g , s t a n d a r d 
p l o t t e m p l a t e s s h o u l d be d e v e l o p e d u s i n g Mac and PC 
p l o t t i n g s o f t w a r e ; 

(2) a v a r i e t y o f s o f t w a r e w i t h manuals t h a t p r o v i d e f l e x i b l e 
d a t a m a n i p u l a t i o n such as s p r e a d s h e e t s , d a t a b a s e s and 
g r a p h i c s packages s h o u l d be made a v a i l a b l e onboard f o r 
Mac and PC e n v i r o n m e n t s ; 

(3) d e v e l o p d a t a e n t r y s o f t w a r e as d e s c r i b e d above f o r t h e 
m i c r o p a l e o n t o l o g y l a b ; and 

(4) p r o v i d e d a t a t r a n s f e r from VMS XRD/XRF f i l e s t o t h e Mac 
and PC environments (89-32). 

TAMU s h o u l d b e g i n t h e development o f a s e d i m e n t o l o g i c a l v i s u a l c o r e 
d e s c r i p t i o n c o m p u t e r i z e d form t o be c o m p a t i b l e w i t h t h e new 
developments i n t h e B a r r e l s h e e t s (89-33). 

The p a n e l r e - e m p h a s i z e s t h e i m p o r t a n c e o f o u r recommendation made 
a t t h e f i r s t m e e t i n g w h i c h s t a t e s : t h e e v a l u a t i o n o f t h e smear 
s l i d e s s h o u l d n o t be b r o k e n down i n t o a b s o l u t e p e r c e n t a g e s ; r a t h e r 
t h e p e r c e n t c o m p o s i t i o n s h o u l d be r e p r e s e n t e d by d e s c r i p t i v e terms 
wh i c h r e p r e s e n t ranges o f p e r c e n t c o m p o s i t i o n s (89-20). 



SMP r e - e m p h a s i z e s t h e i r recommendation t h a t i f VSP becomes a 
r o u t i n e p a r t o f t h e program ( i . e . a z e r o o f f s e t VSP i s r u n a t each 
s i t e where a s o n i c l o g i s c o l l e c t e d ) , underway g e o p h y s i c a l 
o p e r a t i o n s s h o u l d be i n t e g r a t e d w i t h t h e VSP program ( 8 9 - 9 ) . 

SMP recommends t h a t TAMU pu r c h a s e a p h o t o c o p i e r and adapt i t f o r 
photocopy o f whole c o r e r o c k samples (89-34). 



S h i p b o a r d Measurements P a n e l 
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M i n u t e s 

I I n t r o d u c t i o n o f new members, g u e s t s , and TAMU r e p r e s e n t a t i v e s . 
The m e e t i n g was a t t e n d e d by t h e f o l l o w i n g : 

J a c k B a l d a u f (ODP/TAMU) 
Henry E l d e r f i e l d ( g u e s t ; SGPP) 
I a n G i b s o n (member) 
X e n i a Golovchenko (ODP/LDGO-BHRG) 
Dennis Graham (ODP/TAMU) 
John K i n g (member) 
Kate Moran ( c h a i r ) 
Mike M o t t l (member) 
John M u t t e r ( g u e s t ; h o s t ) 
A d r i a n R i c h a r d s (member) 
Mike Rhodes (member) 
E l l e n Thomas (member) 
H i d e k a z u Tokuyama (member) 
J e a n - P i e r r e V a l e t (member) 
R o b e r t Whitmarsh (member) 
P a u l W o r t h i n g t o n ( l i a i s o n ; DMP c h a i r ) 

I I The c h a i r c a l l e d f o r a d d i t i o n s t o agenda w h i c h r e s u l t e d i n a 
m o d i f i e d agenda (attachment #1). 

I I I M i n u t e s o f t h e l a s t m e e t i n g were r e v i e w e d and approved. 
B u s i n e s s a r i s i n g from t h e l a s t m e e t i n g was d i s c u s s e d as 
f o l l o w s : 

P a l e o m a g n e t i c s ( J . King) 
J . K i n g e v a l u a t e d t h e needs f o r a p u l s e m a g n e t i z e r and 
came up w i t h some c o s t e s t i m a t e s . T h i s equipment i s 
c o m m e r c i a l l y a v a i l a b l e . However, t h e equipment would 
have t o be p l a c e d f a r away from t h e c r y o g e n i c 
magnetometer and t h i s o p t i o n i s n o t p r a c t i c a l . An 
a l t e r n a t i v e i s t o measure t h e t e m p e r a t u r e dependence o f 
magn e t i c s u s c e p t i b i l i t y . T h i s equipment i s a l s o 
a v a i l a b l e c o m m e r c i a l l y from B a r t i n g t o n I n s t r u m e n t s a t an 
ap p r o x i m a t e c o s t o f $18k. A f t e r f u r t h e r d i s c u s s i o n , the 
panel recommended that temperature-dependent 
s u s c e p t i b i l i t y equipment be purchased f o r the 
paleomagnetics laboratory (89-26). 

J . K i n g and J-P. V a l e t a l s o r e p o r t e d t h a t an ARM c o i l 
may n o t be a v a i l a b l e i n t h e p a l e o m a g n e t i c s l a b . T h i s 
equipment i s i m p o r t a n t f o r h a r d r o c k l e g s . There i s v e r y 
l i t t l e c a p i t a l c o s t f o r making t h i s a v a i l a b l e and the 
panel recommends that an MtM c o i l be b u i l t at TAMU by an 
ele c t r o n i c s technician (89-27). Action: J . King w i l l 



provide technical drawings to TAMU. 

C o n t a m i n a t i o n o f c o r e samples w h i c h i n f l u e n c e s t h e 
q u a l i t y o f p a l e o m a g n e t i c s d a t a was r e p o r t e d by J . K i n g 
a t t h e f i r s t m e e t i n g . Action: J . King w i l l assess Broken 
Ridge XCB cores and w i l l report to the next SMP meeting. 

P h y s i c a l P r o p e r t i e s (K. Moran) 
The measurement o f b u l k d e n s i t y , g r a i n d e n s i t y and w a t e r 
c o n t e n t onboard t h e v e s s e l has n o t been c o n s i s t e n t from 
l e g t o l e g . S h i p b o a r d s c i e n t i s t s r e p o r t problems w i t h 
t h e penta-pycnometer; s c i e n t i s t s change t h e s o f t w a r e f o r 
c a l c u l a t i o n o f t h e s e p r o p e r t i e s ; and some e s t a b l i s h e d 
s t a n d a r d methods a r e n o t b e i n g employed onboard. The 
panel i s very concerned about these trends which may mean 
that measurements are not consistent from leg to leg and 
may not be able to be used i n comparison with other data 
c o l l e c t e d worldwide. The panel therefore recommends that 
a group of physical property s p e c i a l i s t s prepare a 
document of standard methods fo r shipboard determinations 
of bulk density, grain density and water content (89-28). 
T h i s group s h o u l d c o n s i s t o f t h e f o l l o w i n g membership: 
A. R i c h a r d s , K. Moran, E. T a y l o r , A. F i s h e r , M. M o t t l , 
and R. Chaney. I n a d d i t i o n , M. M o t t l p o i n t e d o ut t h a t 
s i n c e e l e c t r i c a l r e s i s t i v i t y equipment i s a v a i l a b l e f o r 
use onboard, recommended r e s i s t i v i t y methods s h o u l d a l s o 
be documented by t h i s group. 

C o n s i d e r i n g t h e wide v a r i e t y o f equipment i n t h e p h y s i c a l 
p r o p e r t i e s l a b o r a t o r y and t h e v a r i e t y o f s c i e n t i f i c s t a f f 
e x p e r t i s e w h i c h u t i l i z e s t h e equipment on each l e g , t h e 
p a n e l f e e l s t h a t a workshop a t t e n d e d by p r e v i o u s p h y s i c a l 
p r o p e r t y s p e c i a l i s t s would be v e r y p r o d u c t i v e . The 
o b j e c t i v e s o f t h e workshop would be t o : 

1. r e v i e w c u r r e n t equipment and p r o c e d u r e s ; 
2. e v a l u a t e t h e s e p r o c e d u r e s f o r c o n s i s t e n c y and 

d i s c u s s problems w h i c h have been i d e n t i f i e d by 
i n d i v i d u a l s c i e n t i s t s ; 

3. i d e n t i f y any equipment/procedures/measurements 
w h i c h a r e n o t p r e s e n t l y done onboard, b u t 
s h o u l d be done r o u t i n e l y ; 

4. d i s c u s s measurements w h i c h s h o u l d be 
i n c o r p o r a t e d i n t o t h e c u r r e n t s u i t e o f p h y s i c a l 
p r o p e r t y measurements i n o r d e r t o l i n k 
s h i p b o a r d measurements w i t h downhole 
measurements; 

5. i d e n t i f y and recommend upgrades t o s t a n d a r d 
p r o c e d u r e s ; and 

6. r e v i e w t h e j o b d e s c r i p t i o n o f t h e p h y s i c a l 
p r o p e r t i e s s p e c i a l i s t . 

The panel requests PCOM's endorsement of t h i s proposal. 



M i c r o p a l e o n t o l o g y (E. Thomas) 
1. There have been numerous c o m p l a i n t s r e g a r d i n g t h e 

s h i p b o a r d p a l e o n t o l o g i c a l l i b r a r y ; t h e s e problems 
can be b r o k e n down i n t o two c a t e g o r i e s : 

a) There i s n o t enough d o c u m e n t a t i o n o f 
M e s o z o i c m a t e r i a l and t h e r e a r e s t i l l 
d e f i c i e n c i e s i n d o c u m e n t a t i o n o f t h e 
C e n o z o i c . 

b) Some m a t e r i a l onboard i s n o t v e r y 
a c c u r a t e , i n c l u d i n g t h e r e p r i n t c o l l e c t i o n 
and t h e o l d t axonomic bound volumes from 
t h e C h a l l e n g e r . T h i s m a t e r i a l i s n o t 
i n d e x e d ; t h e o l d e r t axonomic l i t e r a t u r e 
s h o u l d be i n d e x e d and p l a c e d i n t h e p a l e o 
l a b . I n d e x i n g s h o u l d be done so t h a t 
v a l u a b l e m a t e r i a l i s p r e s e n t on t h e s h i p , 
and cannot be used because o f l a c k o f 
d o c u m e n t a t i o n . 

The p a n e l recommends t h a t (1) a l i s t o f t h e 
s h i p b o a r d l i b r a r y m a t e r i a l be d i s t r i b u t e d t o 
p a l e o n t o l o g i s t s from t h e most r e c e n t t e n l e g s and 
r e q u e s t s u g g e s t e d a d d i t i o n s ; and (2) p a l e o n t o l o g i c a l 
m a t e r i a l s h o u l d be i n d e x e d f o r a c c e s s by s h i p b o a r d 
s c i e n t i s t s and t h e o l d e r taxonomic l i t e r a t u r e s h o u l d 
be a c c e s s i b l e i n t h e p a l e o n t o l o g y l a b (89-29). 
A c t i o n : E. Thomas t o m o n i t o r and c o o r d i n a t e 
s u g g e s t i o n s from s h i p b o a r d p a l e o n t o l o g i s t s . 

2. M i c r o p a l e o n t o l o g i c a l r e f e r e n c e c o l l e c t i o n s a r e not 
a v a i l a b l e t o s h i p b o a r d s c i e n t i s t s w i t h t h e e x c e p t i o n 
o f t h e b a d l y d e p l e t e d s l i d e s o f p l a n k t o n i c 
f o r a m i n i f e r s from t h e C h a l l e n g e r . A v a i l a b i l i t y o f 
t h e s e s s l i d e s i s e s s e n t i a l so t h a t r e l i a b l e d a t a can 
be g e n e r a t e d onboard. R e l a t i v e l y s m a l l groups o f 
s c i e n t i s t s c o u l d p r o v i d e most o f t h e m a t e r i a l f o r 
each o f t h e major f o s s i l groups o f p l a n k t o n i c 
f o r a m i n i f e r s , b e n t h i c f o r a m i n i f e r s , c a l c a r e o u s 
n a n n o f o s s i l s , d i a t o m s , r a d i o l a r i a n s , and 
s i l i c a f l a g e l l a t e s . 

SMP recommends t h a t a documented r e f e r e n c e s l i d e 
c o l l e c t i o n be made a v a i l a b l e on t h e R e s o l u t i o n and 
a t TAMU. T h i s c o l l e c t i o n s h o u l d be checked a t t h e 
end o f each l e g and d e f i c i e n c i e s s h o u l d be c o r r e c t e d 
i n o r d e r t o m a i n t a i n t h e c o l l e c t i o n (89-30). The 
p a n e l d i s c u s s e d how t h i s may b e s t be a c c o m p l i s h e d 
and agreed t h a t f u n d i n g f o r i n d i v i d u a l s c i e n t i s t s 
t o d u p l i c a t e s l i d e s f o r t h e c o l l e c t i o n c o u l d come 
from USSAC and t h a t t h e c o o r d i n a t i o n o f t h i s e f f o r t 
would b e s t be done from TAMU. I n o r d e r t o i n i t i a t e 
t h i s e f f o r t , TAMU s h o u l d send a l e t t e r t o 



a p p r o p r i a t e m i c r o p a l e o n t o l o g i s t s t o ask f o r t h e i r 
p a r t i c i p a t i o n . Action: E. Thomas to provide a l i s t 
of s c i e n t i s t s names to J . Baldauf at TAMU. 

3. J . B a l d a u f r e p o r t e d t h a t HF i s no l o n g e r a problem 
onboard. However, some s a f e t y i s s u e s need t o be 
ad d r e s s e d . The fumes s h o u l d be t e s t e d and checked 
when HF i s i n use t o be s u r e t h a t a p r o p e r j o b i s 
b e i n g done. A l s o , can t h e m e d i c a l f a c i l i t i e s 
onboard h a n d l e HF bur n s ? Action: J . Baldauf to 
report at the next meeting on status of HF safety. 

P e t r o l o g y (M. Rhodes) 
The XRF/XRD l a b o r a t o r y i s w o r k i n g w e l l . V e r y good 
r e s u l t s were achieved on Leg 12 6, p a r t i c u l a r l y w i t h the 
XRD. However, g e o c h e m i c a l s t a n d a r d s need t o be p r o v i d e d . 
S t a n d a r d s a r e a v a i l a b l e from t h e USGS, F r a n c e , Japan, and 
Canada. Action: M. Rhodes and J . Baldauf to coordinate 
and report at the next SMP meeting. 

The c r a c k e d v e s s e l f o r t h e s h a t t e r b o x has n o t y e t been 
r e p a i r e d , a l t h o u g h i t has been s u c c e s s f u l l y used. The 
ne x t l e g where t h i s equipment w i l l be h e a v i l y u t i l i z e d 
i s Leg 134. The panel recommends that a proper Angstrom 
shatterbox be purchased ($7k - $8K) and that the cracked 
vessel be replaced ($5k) or repaired ($3k) i n time f o r 
Leg 134 (89-31). 

Computers: S t a n d a r d P l o t s ( a l l members) 
A t t h e f i r s t SMP mee t i n g , t h e p a n e l d e c i d e d t h a t s t a n d a r d 
s o f t w a r e t e m p l a t e s s h o u l d be d e v e l o p e d f o r each s h i p b o a r d 
l a b i n o r d e r t o reduce d u p l i c a t i o n by s h i p b o a r d 
s c i e n t i s t s and t o improve t h e e f f i c i e n c y o f d a t a o u t p u t 
f o r V o l A. However, t h e p a n e l d i s c u s s e d more g e n e r a l 
i s s u e s o f d a t a h a n d l i n g and d a t a p r e s e n t a t i o n w h i c h a p p l y 
t o a l l o f t h e s h i p b o a r d l a b s . M. M o t t l n o t e d t h a t 
a l t h o u g h s t a n d a r d p l o t s e x i s t on t h e Vax system f o r 
g e o c h e m i s t r y , t h e s c i e n t i s t s o p t e d t o use t h e Mac and t h e 
PC f o r d a t a p r e s e n t a t i o n . I . G i b s o n n o t e d t h a t 
f l e x i b i l i t y i s r e q u i r e d . The p a n e l a g r e e s t h a t t h e r e a r e 
minimum r e q u i r e m e n t s f o r d a t a h a n d l i n g as f o l l o w s : 

a) an easy t r a n s f e r c a p a b i l i t y from t h e Vax t o 
e i t h e r t h e Mac and/or t h e PC env i r o n m e n t ; 

b) f l e x i b l e s o f t w a r e packages a v a i l a b l e f o r 
s p r e a d s h e e t s , d a t a b a s e a p p l i c a t i o n s , and 
p l o t t i n g ; and 

c) where t h e same p l o t i s g e n e r a t e d each l e g , 
s t a n d a r d p l o t t i n g t e m p l a t e s s h o u l d be a v a i l a b l e 
on PC o r Mac s u p p o r t e d s o f t w a r e packages. 

D. Graham r e p o r t e d t h a t w i t h t h e i n s t a l l a t i o n o f t h e 
E t h e r n e t network onboard, r e q u i r e m e n t (a) w i l l be met. 
The p a n e l r e v i e w e d each l a b w i t h r e s p e c t t o t h e s e 



r e q u i r e m e n t s . The l a b s w h i c h r e q u i r e t h e most 
improvement i n t h i s a r e a a r e t h e m i c r o p a l e o n t o l o g y and 
t h e XRD/XRF l a b s . 

S h i p b o a r d d a t a i n p u t f o r m i c r o p a l e o n t o l o g y i s n o t y e t 
c o m p u t e r i z e d ; q u a d r u p l e forms a r e s t i l l i n use. T h i s 
s t r o n g l y i n h i b i t s use o f m i c r o p a l e o d a t a i n t h e d a t a b a s e . 
TAMU i s w o r k i n g on a d a p t i n g t h e m i c r o p a l e o n t o l o g i c a l 
d a t a b a s e program CHECKLIST; however, t h i s program i s n o t 
s u i t a b l e f o r d i r e c t d a t a e n t r y . I t s a p p l i c a t i o n i s 
p r o d u c i n g and p l o t t i n g range c h a r t s . TAMU s h o u l d p l a c e 
h i g h e s t p r i o r i t y f o r s o f t w a r e on t h e development o f a 
c o m p u t e r i z e d form t o r e p l a c e t h e c u r r e n t q u a d r u p l e forms. 
The c o m p u t e r i z e d v e r s i o n s h o u l d have t h e f o l l o w i n g 
a t t r i b u t e s : 

- u s e r - e a s y s h i p b o a r d d a t a e n t r y i n t h e d a t a b a s e 
- s p e l l i n g c h e c k e r t o e l i m i n a t e d i s c r e p a n c i e s 
- c u s t o m i z e d forms f o r each major m i c r o f o s s i l group 
- c o m p a t i b i l i t y w i t h CHECKLIST 
- d a t a e n t r y s h o u l d be a v a i l a b l e b o t h v i a k e y b o a r d 

a t t h e m i c r o s c o p e and u s i n g a forms menu 
The XRD/XRF l a b o r a t o r y does n o t y e t have f i l e t r a n s f e r 
from VMS t o a PC-based o r Mac-based system. T h i s 
r e q u i r e s d u p l i c a t e d a t a e n t r y . Data t r a n s f e r from VMS 
t o t h e m i c r o environment s h o u l d be d e v e l o p e d and 
implemented f o r t h e XRD/XRF l a b . 

I n siimmary, SMP recommends t h e f o l l o w i n g a c t i o n s by T l ^ U 
r e l a t e d t o computers and d a t a : 

(1) where t h e same p l o t s a r e g e n e r a t e d f o r each 
l e g , s t a n d a r d p l o t t e m p l a t e s s h o u l d be 
d e v e l o p e d u s i n g Mac and PC p l o t t i n g s o f t w a r e ; 

(2) a v a r i e t y o f s o f t w a r e w i t h manuals t h a t p r o v i d e 
f l e x i b l e d a t a m a n i p u l a t i o n such as 
s p r e a d s h e e t s , d a t a b a s e s and g r a p h i c s packages 
s h o u l d be a v a i l a b l e f o r Mac and PC 
e n v i r o n m e n t s ; 

(3) d e v e l o p d a t a e n t r y s o f t w a r e as d e s c r i b e d above 
f o r t h e m i c r o p a l e o n t o l o g y l a b ; and 

(4) p r o v i d e d a t a t r a n s f e r from VMS XRD/XRF f i l e s 
t o t h e Mac and PC e n v i r o n m e n t s (89-32). 

I l l S e d i m e n t o l o g y and V i s u a l Core D e s c r i p t i o n s ( a l l members) 

J . B a l d a u f began t h e d i s c u s s i o n w i t h a p r e s e n t a t i o n o f TAMU's 
pr o p o s e d m o d i f i c a t i o n s t o t h e dreaded B a r r e l S h e e t s . A t 
p r e s e n t much o f t h e d a t a t h a t i s e n t e r e d on t h e s e s h e e t s i s 
done by hand. Not o n l y i s t h i s a r e p e t i t i v e e x e r c i s e , e r r o r s 
a r e e a s i l y i n c o r p o r a t e d i n t o t h e d a t a s e t when c o p i e d m a n u a l l y 
from one medium t o a n o t h e r . TAMU's pro p o s e d m o d i f i c a t i o n s 
i n c l u d e : p r e s e n t a t i o n o f t h e e n t i r e v i s u a l c o r e d e s c r i p t i o n ; 
removal o f t h e smear s l i d e d a t a ; i n c l u d e g r a p h i c l i t h o l o g y , 



s t r u c t u r e and c o r e d i s t u r b a n c e ; show sample l o c a t i o n s w i t h 
code d e s i g n a t i o n s f o r each l a b o r d a t a t y p e ; p r e s e n t 
q u a n t i t a t i v e c o l o u r d a t a ; i n c l u d e down c o r e p l o t s o f p h y s i c a l 
p r o p e r t i e s and a l l o w f o r space f o r downhole l o g s , i f 
a p p r o p r i a t e . SMP endor s e s and encourages t h e s e p r o p o s e d 
changes t o t h e B a r r e l S h e e t s . 

M. L e i n e n was u n a b l e t o a t t e n d t h e m e e t i n g , h e r r e p o r t on 
benchtop XRD f o r t h e s e d i m e n t o l o g y l a b i s d e f e r r e d u n t i l t h e 
n e x t SMP me e t i n g . R. J a r r a r d (LDGO-BHRG) n o t e d t h a t on l e g 
124E w i t h a s c i e n t i s t and a d e d i c a t e d t e c h n i c i a n , 1 XRO and 
1 XRF a n a l y s i s was completed p e r c o r e . O t h e r methods f o r b u l k 
m i n e r a l o g i c a l a n a l y s e s were d i s c u s s e d . However, t h e p a n e l 
needs more i n f o r m a t i o n on t h e s e t e c h n i q u e s . A c t i o n : M. Rhodes 
w i l l r e p o r t on i n f r a r e d and o t h e r methods f o r b u l k m i n e r a l o g y 
t o t h e n e x t SMP. 

J . B a l d a u f and D. Graham r e p o r t e d t h a t TAMU i s w o r k i n g on a 
c o r e v i d e o s c a n n e r . A c t i o n : TAMU r e p o r t t o n e x t SMP on s t a t u s 
o f t h e v i d e o s c a n n e r . 

Image a n a l y s i s o f smear s l i d e s was r e p o r t e d by A. R i c h a r d s . 
R e s e a r c h e r s a t t h e U n i v . o f Miami may have t h e most advanced 
approach. A c t i o n : A. R i c h a r d s t o f o l l o w t h e developments a t 
MiEuni and r e p o r t t o n e x t SMP. 

K. Moran p r e s e n t e d t h e new method f o r d i g i t a l c o r e c o l o u r 
a n a l y s i s used a t B e d f o r d I n s t i t u t e . The method u s e s an ' o f f 
t h e s h e l f p r o d u c t manufactured by I n s t r i i m a r E n g i n e e r i n g L t d . 
The p r o d u c t i s a hand h e l d s p e c t r o p h o t o m e t e r w h i c h u s e s a 
xenon> f l a s h as a l i g h t s o u r c e and an a r r a y o f l i g h t s e n s i t i v e 
d e t e c t o r s w h i c h r e c e i v e l i g h t a f t e r a p r i s m s e p a r a t e s t h e 
l i g h t i n t o a w a v e l e n g t h spectrum i n t h e range o f 400 t o 700 
nanometres. The method may be a p p l i c a b l e t o ODP. A c t i o n : K. 
Moran t o p r e s e n t c o m p a r a t i v e M u n s e l l and d i g i t a l c o l o u r 
a n a l y s i s a t t h e n e x t SMP. 

The p a n e l d i s c u s s e d t h e h a r d r o c k v i s u a l c o r e d e s c r i p t i o n 
computer method a t o u r f i r s t m e e t i n g . We agre e t h a t TAMU 
s h o u l d b e g i n t h e development o f a s e d i m e n t o l o g i c a l v i s u a l c o r e 
d e s c r i p t i o n c o m p u t e r i z e d form t o be c o m p a t i b l e w i t h t h e new 
developments i n t h e B a r r e l s h e e t s (89-33). 

The p a n e l r e - e m p h a s i z e s t h e i m p o r t a n c e o f o u r recommendation 
made a t t h e f i r s t m e e t i n g w h i c h s t a t e s : t h e e v a l u a t i o n o f t h e 
smear s l i d e s s h o u l d n o t be br o k e n down i n t o a b s o l u t e 
p e r c e n t a g e s ; r a t h e r t h e p e r c e n t c o m p o s i t i o n s h o u l d be 
r e p r e s e n t e d by d e s c r i p t i v e terms w h i c h r e p r e s e n t r a n g e s o f 
p e r c e n t c o m p o s i t i o n s (89-20). 

The t o p i c o f improvements t o s e d i m e n t o l o g y and v i s u a l c o r e 
d e s c r i p t i o n was n o t completed a t t h i s m e e t i n g and s h o u l d be 



r e v i e w e d a g a i n , as a h i g h p r i o r i t y a t t h e n e x t SMP m e e t i n g . 

IV Requirements o f Downhole L o g g i n g and S h i p b o a r d Measurements: 
Data I n t e g r a t i o n / A n a l y s e s (P. Wor t h i n g t o n ) 

P. W o r t h i n g t o n p r e s e n t e d a summary o f t h e recommendations made 
by DMP's p h y s i c a l p r o p e r t i e s w o r k i n g group w h i c h met on 17 
August 1987 (attachment #2) One p h i l o s o p h y o f t h e w o r k i n g 
group i s t h a t f o r each downhole measurement, t h e r e s h o u l d be 
an e q u i v a l e n t s h i p b o a r d measurement and t h a t l a b o r a t o r y d a t a 
s h o u l d be o b t a i n e d a t r e s t o r e d t e m p e r a t u r e s and p r e s s u r e s 
where p o s s i b l e . P r e s e n t l y t h e r e a r e no examples from 
s h i p b o a r d o p e r a t i o n s w h i c h meet t h i s p h i l o s o p h y . The p a n e l 
a g r e e s g e n e r a l l y w i t h t h e p h i l o s o p h y o f t h e w o r k i n g group; 
however, a r e cautious about s u g g e s t i n g c omplete d u p l i c a t i o n 
o f each measurement because o f s c a l e p roblems, measurement 
i n t e r f e r e n c e among i n s t r u m e n t s , and c o s t / b e n e f i t s . The p a n e l 
d i s c u s s e d p o s s i b l e e q u i v a l e n t measurements w h i c h can be 
a c c o m p l i s h e d by s u p p l e m e n t i n g t h e c u r r e n t p h y s i c a l p r o p e r t y 
l a b o r a t o r y s u i t e . The most o b v i o u s a d d i t i o n t o t h e l a b i s t h e 
measurement o f n a t u r a l gamma s p e c t r o m e t r y ( A c t i o n : Moran 
r e s e a r c h and r e p o r t t o n e x t SMP). O t h e r a d d i t i o n a l 
measurements i n c l u d e i n d u c e d gamma w i t h p u l s e d o r a c c e l e r a t e d 
s o u r c e ( A c t i o n : I. G i b s o n r e s e a r c h and r e p o r t t o n e x t SMP) I n 
a d d i t i o n , t h e p a n e l s u g g e s t e d t h a t a d d i t i o n a l downhole 
measurements c o u l d be made t o l i n k l o g s t o c o r e u s i n g m a g n e t i c 
s u s c e p t i b i l i t y . At p r e s e n t t h e s h i p b o a r d scanned measurement 
o f m a g n e t i c s u s c e p t i b i l i t y i s b e i n g used t o c o r r e l a t e between 
h o l e s . H. Tokuyama r e p o r t e d t h a t a downhole 
magnetometer/magnetic s u s c e p t i b i l i t y t o o l has been d e v e l o p e d 
i n J apan (attachment #3) . A c t i o n : J.P. V a l e t t o m o n i t o r F r e n c h 
and Japanese t o o l development and r e p o r t s t a t u s o f a p p l i c a t i o n 
o f t h i s t o o l t o ODP h o l e - s i z e and v e r t i c a l r e s o l u t i o n i n 
se d i m e n t s . 

O t h e r i s s u e s w h i c h were p r e s e n t e d by W o r t h i n g t o n a r e : 
how r e p r e s e n t a t i v e a r e t h e p r o p e r t i e s o f one h o l e 
a t , f o r example, a l i t h o s p h e r e s i t e ? 
s h o u l d samples be t e s t e d a t t h e i r i n s i t u 
t e m p e r a t u r e and p r e s s u r e ? 
w i t h t h e a d d i t i o n o f t h e f o r m a t i o n m i c r o s c a n n e r t o 
t h e s u i t e o f l o g g i n g t o o l s , we may be a b l e t o b e t t e r 
l o c a t e t h e c o r e samples i n t h e h o l e . 

P. W o r t h i n g t o n a l s o s u g g e s t e d t h a t t h e two p a n e l s (DMP and 
SMP) s h o u l d h o l d a j o i n t m e e t i n g i n o r d e r t o d e f i n e t h e 
r e q u i r e m e n t s f o r d i r e c t l y l i n k i n g downhole measurements t o 
s h i p b o a r d measurements. SMP ag r e e s thait we need t o p r o c e e d 
w i t h t h i s e f f o r t as a h i g h p r i o r i t y and a j o i n t m e e t i n g would 
be a p p r o p r i a t e i n one y e a r . A. R i c h a r d s recommended t h a t we 
p r e p a r e a framework f o r t h e j o i n t m e e t i n g i n o r d e r t o 
b a s i c a l l y d e f i n e a v a i l a b l e t e c h n o l o g i e s . An o u t l i n e o f t h i s 



framework i s a t t a c h e d (#4). A c t i o n : D. Graham t o p r e p a r e ODP 
t e c h n o l o g y d a t a b a s e u s i n g R i c h a r d s * o u t l i n e f o r r e v i e w a t t h e 
n e x t SMP m e e t i n g . 

SGPP R e p o r t on F l u i d s S a m p l i n g (H. E l d e r f i e l d ) 

H. E l d e r f i e l d p r e s e n t e d t h e c o n c e r n s o f SGPP r e g a r d i n g t h e 
need f o r new o r m o d i f i e d p r o c e d u r e s f o r f l u i d s a m p l i n g . A 
r e p o r t w h i c h d e t a i l s t h e s e c o n c e r n s i s a t t a c h e d (#5). These 
c o n c e r n s a r e d i r e c t e d t oward t h e p a n e l ' s h i g h e s t p r i o r i t i e s , 
s edimented r i d g e c r e s t s and a c c r e t i o n a r y p r i s m s . 

The SGPP's c o n c e r n s about methods s p e c i f i c a l l y r e l a t e t o 
sample s q u e e z i n g and t o t h e method(s) f o r o b t a i n i n g 
u n c o n t a m i n a t e d p o r e f l u i d samples, i . e . t h e Barnes\Uyeda T o o l 
(WSTP) and t h e P r e s s u r e Core B a r r e l (PCB). Because t h e 
g e o c h e m i s t r y l a b now has an AA, t r a c e element a n a l y s i s c a n be 
done. However, t h e s q u e e z e r s r e q u i r e t i t a n i u m s l e e v e s i n 
o r d e r t o e l i m i n a t e c o n t a m i n a t i o n . SMP f u l l y e n d o r s e s t h i s 
r e q u e s t and, as we d i s c u s s e d a t o u r f i r s t m e e t i n g (89-1), SMP 
a g r e e s t h a t i t would be advantageous t o have a v a i l a b l e a few 
n o n - p l a s t i c s q u e e z e r s t o m i n i m i z e c o n t a m i n a t i o n . T i t a n i u m 
s h o u l d be c o n s i d e r e d f i r s t , and i f t h e m a t e r i a l i s t o o weak, 
o t h e r m a t e r i a l s w h i c h w i l l n o t cause c o n t a m i n a t i o n f o r t r a c e 
element a n a l y s i s s h o u l d be c o n s i d e r e d . A c t i o n : M. M o t t l t o 
i n v e s t i g a t e p o s s i b i l i t y o f u s i n g t i t a n i u m s q u e e z e r s . SGPP 
a l s o r e q u e s t s t h a t u l t r a - c e n t r i f u g a t i o n be a v a i l a b l e f o r p o r e 
f l u i d e x t r a c t i o n i n t h e upper 200 m e t r e s . SMP, a g a i n , f u l l y 
e ndorse t h i s r e q u e s t (89-1). I n a d d i t i o n , SGPP echoes o ur 
r e q u e s t t h a t a g r e a t e r f l e x i b i l i t y i n whole round s a m p l i n g be 
adopted ( 8 9 - 1 ) . J . K i n g n o t e d t h a t , a l t h o u g h we agree t h a t 
more f l e x i b l e s a m p l i n g i s r e q u i r e d , t h e r e i s danger i n l o o s i n g 
whole c o r e scanned d a t a i f t h e s e samples a r e c u t from t h e c o r e 
a t t h e c a t w a l k . Whole round samples w h i c h do n o t r e q u i r e 
immediate a t t e n t i o n / a n a l y s e s s h o u l d be removed from t h e c o r e 
j u s t p r i o r t o s p l i t t i n g . 

H. E l d e r f i e l d a l s o p r e s e n t e d t h e c o n c e r n s o f SGPP r e g a r d i n g 
t h e WSTP. M. M o t t l n o t e d t h a t WSTP may o n l y have a "bad" 
r e p u t a t i o n because o f one f a i l u r e . I n g e n e r a l , t h e t o o l works 
w e l l and i s o n l y l i m i t e d by sample s i z e and t h e s t r e n g t h o f 
t h e probe. P. W o r t h i n g t o n a l s o n o t e d t h a t DMP has d i s c u s s e d 
improvements t o t h e t o o l , one o f w h i c h i s s t r e n g t h e n i n g t h e 
probe . I t was agreed t h a t t h e PCB i s a l s o r e q u i r e d i n o r d e r 
t o a c q u i r e l a r g e r volumes o f po r e f l u i d samples and f o r gas 
a n a l y s e s . The PCB was s u c c e s s f u l l y t e s t e d on t h e e n g i n e e r i n g 
l e g ( r e f e r t o attachment #6) ; however, t h e r e i s as y e t no 
p r o c e d u r e f o r h a n d l i n g t h e sample on deck. E n g i n e e r i n g 
development f o r sample h a n d l i n g w i l l r e q u i r e two s e p a r a t e 
methods w h i c h have d i f f e r e n t r e q u i r e m e n t s : 

1. f o r f l u i d s / g a s c o m p o s i t i o n a l a n a l y s i s ; and 



2. f o r d e t e r m i n a t i o n o f p h y s i c a l p r o p e r t i e s a t i n s i t u 
p r e s s u r e s . 

SMP ag r e e s t h a t t h e f i r s t method may be more e a s i l y 
a c c o m p l i s h e d and s h o u l d be c o n s i d e r e d f i r s t , w i t h t h e 
Cas c a d i a / V a n c o u v e r I s . Leg as t h e o p e r a t i o n a l g o a l . The 
p r i m a r y r e q u i r e m e n t i s s e p a r a t i o n ( s q u e e z i n g ) o f f l u i d from 
s o l i d s w i t h i n t h e b a r r e l . The second t e c h n i q u e r e q u i r e s 
e i t h e r t r a n s f e r o f t h e sample t o a p r e s s u r e chamber o r 
measurements o f some p r o p e r t i e s d i r e c t l y i n t h e c e l l ( e .g. 
t h e r m a l c o n d u c t i v i t y , a c o u s t i c v e l o c i t y , r e s i s t i v i t y ) . 
A c t i o n : TAMU E n g i n e e r i n g group r e p r e s e n t a t i v e a t t e n d n e x t SMP 
m e e t i n g t o d i s c u s s , methods o f PCB sample h a n d l i n g . 

V I Underway G e o p h y s i c s ( J . M u t t e r ) 

Data A c q u i s i t i o n 
LDGO l o a n e d t h e i r h i g h speed s t r e a m e r t o TAMU f o r onboard 
t e s t i n g . Because t h e f i r e w h i c h o c c u r r e d onboard now l i m i t s 
t h e maximum s h i p speed t o 10 k n o t s , t e s t s c o u l d n o t be f u l l y 
p e r f o rmed. D. Graham t h o u g h t t h a t t h e s t r e a m e r was r e q u i r e d 
back a t LDGO s h o r t l y . However, J . M u t t e r t h o u g h t o t h e r w i s e . 
I f t h e s t r e a m e r i s n o t y e t r e q u i r e d a t LDGO, i t s h o u l d r e m a i n 
onboard f o r t e s t s f o l l o w i n g t h e d r y d o c k . 
P r o c e s s i n g 
SIOSEIS (as recommended by T. S h i p l e y , a t t a c h m e n t #7) was used 
s u c c e s s f u l l y d u r i n g Leg 127 f o r p o s t p r o c e s s i n g . However, 
r e a l - t i m e p r o c e s s i n g i s n o t y e t happening onboard. A c t i o n : 
TAMU t o r e p o r t on t h e s t a t u s o f r e a l - t i m e and p o s t p r o c e s s i n g 
a t t h e n e x t SMP m e e t i n g . A l s o , s c i e n t i s t s on Leg 130 s h o u l d 
be encouraged t o f u l l y t e s t and r e p o r t on t h e p r o c e s s i n g 
c a p a b i l i t i e s o f t h e c u r r e n t system. 

R e a l - t i m e N a v i g a t i o n 
D. Graham r e p o r t e d t h a t t h e y had v i s i t e d URI and Lament t o 
d i s c u s s JOIDES RESOLUTION n a v i g a t i o n r e q u i r e m e n t s . Subsequent 
t o t h e v i s i t s , t h e y s e n t o u t an RFP f o r t h e p r o v i s i o n o f a 
r e a l t i m e n a v i g a t i o n system. They r e c e i v e d b i d s back from 4 
groups w i t h a l o w e s t b i d o f $250,000. Because t h e c o s t s were 
h i g h , t h e a c q u i s i t i o n i s on h o l d . A c t i o n : TAMU t o p r o v i d e 
RFP t o M u t t e r , Tokuyama and Whitmarsh f o r r e v i e w p r i o r t o t h e 
n e x t SMP m e e t i n g . M u t t e r , Tokuyama and Whitmarsh t o p r e s e n t 
p r o p o s e d recommendations a t t h e n e x t SMP m e e t i n g . 

VSP 
p. W o r t h i n g t o n p r e s e n t e d a h i s t o r y o f DMP's recommendations 
on VSP (summary a t t a c h e d #8). DMP had recommended t h a t VSP's 
s h o u l d n o t r o u t i n e l y be done on t h e s h i p . A l t h o u g h DMP ag r e e s 
t h a t t h e r e a r e major b e n e f i t s a c h i e v e d when VSP's a r e r u n , 
t h e i r main c o n c e r n was t h a t t h e r e was n o t an a p p r o p r i a t e l e v e l 
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o f s u p p o r t f o r t o o l a c q u i s i t i o n and f o r d a t a p r o c e s s i n g , w h i c h 
c o u l d p o s s i b l y be a c h i e v e d w i t h a ' n a t i o n a l VSP l a b o r a t o r y ' . 
J . M u t t e r p o i n t e d o u t t h e JOI/USSAC s u p p o r t e d workshop on VSP 
and ODP recommended t h e f o r m a t i o n o f a "US N a t i o n a l VSP 
L a b o r a t o r y " and t h a t VSP's s h o u l d become an i n t e g r a l p a r t o f 
ODP s c i e n c e (see E x e c u t i v e sximmary, a t t a c h #9) . A l t h o u g h t h e 
deployment o f t h e t o o l s f o r VSP s h o u l d be e v a l u a t e d by DMP, 
t h e d a t a a c q u i s i t i o n and p r o c e s s i n g i s an SMP c o n c e r n ; 
c o n s e q u e n t l y t h e two p a n e l s p l a y a j o i n t r o l e . SMP a g r e e s 
t h a t t h e VSP i s t h e o n l y d i r e c t t i e between s e i s m i c r e f l e c t i o n 
d a t a and w e l l l o g d a t a . SMP s u g g e s t s t h a t DMP r e c o n s i d e r 
t h e i r recommendation a f t e r r e v i e w i n g t h e recommendations o f 
t h e JOI/USSAC workshop. SMP r e - e m p h a s i z e s t h e i r 
recommendation t h a t i f VSP becomes a r o u t i n e ( i . e . a z e r o 
o f f s e t VSP i s r u n a t each s i t e where a s o n i c l o g i s c o l l e c t e d ) 
p a r t o f t h e program, underway g e o p h y s i c a l o p e r a t i o n s s h o u l d 
be i n t e g r a t e d w i t h t h e VSP program (89-9). 

V I I Upcoming Legs (K. Moran) 

J . B a l d a u f p r e s e n t e d t h e s c h e d u l e f o r upcoming l e g s . The 
upcoming l e g w h i c h has r e q u e s t e d s p e c i a l s h i p b o a r d 
measurements i s Leg 131 t o N a n k a i Trough. SMP r e v i e w e d t h e 
recommendations made by t h e Working Group on F l u i d Regimes o f 
A c c r e t i o n a r y Wedges. K. Moran p r e s e n t e d a framework f o r 
s h i p b o a r d measurements w h i c h can be used i n d e c i d i n g what 
measurements a r e a p p r o p r i a t e f o r t h e s h i p . Measurements f a l l 
i n t o t h e f o l l o w i n g c a t e g o r i e s : 

1. S t a n d a r d ( r o u t i n e ) t e s t s and p r o c e d u r e s t h a t a r e 
r e q u i r e d on a l l r e c o v e r e d c o r e samples. 

2. N o n - r o u t i n e measurements w h i c h must be performed 
onboard because o f d e g r a d a t i o n / c h a n g e s t o t h e sample 
w i t h t i m e . Equipment f o r t h e s e measurements f a l l 
i n t o two c a t e g o r i e s : 

a. ODP a v a i l a b l e 
b. S u p p l i e d by t h e s h i p b o a r d s c i e n t i s t 

3. N o n - r o u t i n e measurements w h i c h s h o u l d be done 
onshore because i t i s e i t h e r v e r y s p e c i a l i z e d o r 
v e r y l a b o u r - i n t e n s i v e . Equipment f o r t h e s e 
measurements f a l l i n t o t h r e e c a t e g o r i e s : 

a. ODP a v a i l a b l e a t TAMU 
b. L o c a t e d a t i n d i v i d u a l s c i e n t i s t s ' 

i n s t i t u t i o n 
c. Equipment s u p p o r t e d by JOIDES o r member 

c o u n t r i e s , b u t l o c a t e d a t a d e s i g n a t e d 
i n s t i t u t i o n o r u n i v e r s i t y . 

The Working Group recommended t h a t equipment s h o u l d be 
a v a i l a b l e onboard f o r m a t r i x p e r m e a b i l i t y . SMP a g r e e s t h a t 
t h i s equipment f a l l s i n t o t h e 3a and 3b c a t e g o r i e s . The 
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equipment i s t o o s p e c i a l i z e d and l a b o u r - i n t e n s i v e f o r r o u t i n e 
use onboard. M. L a n g s e t h (PCOM) c o n f i r m e d t h i s by commenting 
on t h e r e s u l t s o f Leg 128. The equipment was s e t up onboard 
f o r Leg 128, b u t was n o t used. However, t h e equipment i s 
p r e s e n t l y o p e r a t i o n a l a t TAMU and can be used f o r p o s t - c r u i s e 
t e s t i n g o f whole round samples. I f whole rounds a r e removed 
f o r t h i s t e s t i n g , t h e y s h o u l d be s e a l e d i n t h e p l a s t i c l i n e r 
w i t h wax and s t o r e d i n s a l t w a t e r u n t i l t e s t e d onshore. 
Recommendations were a l s o made f o r t e s t i n g samples onboard f o r 
' s e i s m i c ' v e l o c i t y under i n s i t u p r e s s u r e . SMP a g r e e s t h a t 
t h i s t y p e o f measurement f a l l s i n t o t h e 3b o r 3c c a t e g o r y . 
T h i s equipment i s v e r y s p e c i a l i z e d and can be p e r f o r m e d p o s t -
c r u i s e , i f a p p r o p r i a t e sample h a n d l i n g and s t o r a g e i s c a r r i e d 
o u t . 

An upgrade t o t h e t h e r m a l c o n d u c t i v i t y d e v i c e was a l s o 
recommended and t h i s - a c t i o n has been c o m p l e t e d by TAMU. 

M o d i f i c a t i o n s t o t h e whole-round s a m p l i n g p o l i c y were a l s o 
recommended and SMP a g r e e s as s t a t e d i n t h e m i n u t e s o f our 
Feb., 1989 m e e t i n g . However, c o n s i d e r a t i o n s h o u l d be g i v e n 
t o when t h e whole rounds a r e removed i n t h e c o r e f l o w and 
s h o u l d be removed a f t e r t h e MST. 

The Working Group a l s o recommended use o f t h e PCB, w h i c h was 
d i s c u s s e d e a r l i e r under t h e SGPP r e p o r t h e a d i n g and w i l l be 
r e v i e w e d a t t h e n e x t SMP m e e t i n g . I t was n o t e d by A. R i c h a r d s 
t h a t a p r e s s u r e c o r e b a r r e l has been s u c c e s s f u l l y used by a 
group o f r e s e a r c h e r s a t TAMU. A c t i o n : J . B a l d a u f t o i n v i t e 
a r e p r e s e n t a t i v e from TAMU t o d i s c u s s t h e i r e x p e r i e n c e w i t h 
p r e s s u r e c o r e b a r r e l s and t o p r e s e n t c u r r e n t r e s e a r c h on gas 
h y d r a t e s . 

An a n e l a s t i c s t r a i n r e l a x a t i o n (ASR) d e v i c e was recommended 
by t h e Working Group f o r e s t i m a t e s o f r e l a t i v e maximum/minimum 
s t r e s s d i r e c t i o n . B. Whitmarsh r e p o r t e d t h a t t h e 
i n s t r u m e n t a t i o n f o r t h i s measurement i s s i m p l e ; however t h e 
r e s u l t s from Leg 123 a r e n o t y e t f u l l y u n d e r s t o o d . R. J a r r a r d 
s u g g e s t e d t h a t g i v e n t h e l i m i t e d number o f downhole 
measurements o f s t r e s s d i r e c t i o n from t h e BHTV, t h i s 
measurement may be q u i t e v a l u a b l e . S i n c e ASR must be 
p e r f o r m e d i m m e d i a t e l y a f t e r sample r e c o v e r y , t h e measurement 
f a l l s i n t o c a t e g o r y 2b a t p r e s e n t and s h o u l d be c o n s i d e r e d f o r 
2a f o l l o w i n g t h e r e s u l t s o f Leg 131 t o N a n k a i Trough. A c t i o n : 
K. Moran t o i n v e s t i g a t e t h e equipment t o be u s e d on 131 and 
r e p o r t a t t h e n e x t SMP m e e t i n g . SMP d i s c u s s e d and n o t e d t h a t 
f o r t r u e s t r e s s d i r e c t i o n , c o r e o r i e n t a t i o n i s r e q u i r e d . 

S t r u c t u r a l f a b r i c a n a l y s i s was a l s o recommended by t h e Working 
Group. Some p o s s i b l e methods a r e X-Ray f l u o r o s c o p y , X-Ray 
tomography, and d i r e c t c o r e photocopy. The h i g h t e c h n o l o g y 
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methods need f u r t h e r r e v i e w by SMP. F o r h a r d r o c k c o r e 
r e c o v e r y , t h e photocopy method (as used by KTB) s h o u l d be 
implemented. SMP recommends t h a t TAMU p u r c h a s e a p h o t o c o p i e r 
and adapt i t f o r photocopy o f whole c o r e r o c k samples (89-34). 
The method s h o u l d f o l l o w t h a t o f KTB. A c t i o n : A. R i c h a r d s 
i n v e s t i g a t e t h e h i g h t e c h n o l o g y methods and r e p o r t a t t h e n e x t 
SMP m e e t i n g . 

V I I I G u i d e l i n e s f o r R a d i o i s o t o p e Use Onboard JOIDES RESOLUTION 

PCOM r e q u e s t e d t h a t SMP p r o v i d e s a t i s f a c t o r y g u i d e l i n e s f o r 
t h e use o f e n r i c h e d s t a b l e o r r a d i o a c t i v e i s o t o p e s onboard t h e 
R e s o l u t i o n . SMP ag r e e s t h a t g u i d e l i n e s a r e r e q u i r e d . 
However, i n o r d e r t o d e f i n e g u i d e l i n e s a p p r o p r i a t e t o t h e 
program, SMP requires a better u n d e r s t a n d i n g o f t h e p r i o r i t y 
o f t h e s c i e n c e w h i c h r e q u i r e s r a d i o i s o t o p e s onboard. SMP 
r e q u e s t s i n p u t from SGPP, OHP, TECP, and LITHP on what 
s c i e n t i f i c o b j e c t i v e s r e q u i r e t h e use o f t h e s e s u b s t a n c e s and 
t h e i r r e l a t i v e r a n k i n g . SMP a l s o needs a d d i t i o n a l i n f o r m a t i o n 
on t h e r e s u l t s o f r a d i o i s o t o p e use on Leg 128, i n f o r m a t i o n on 
t h e how c l e a n was t h e Sedco/BP 471 upon d e l i v e r y t o t h e 
program, and t h e c u r r e n t g u i d e l i n e s used by member c o u n t r y 
o c e a n o g r a p h i c i n s t i t u t i o n s . A c t i o n : A l l SMP members f o r w a r d 
t h e i r r e s p e c t i v e i n s t i t u t i o n / m e m b e r c o u n t r y g u i d e l i n e s t o K. 
Moran; J . B a l d a u f r e p o r t on t h e " c l e a n l i n e s s " o f t h e s h i p a t 
t h e n e x t SMP m e e t i n g and t h e r e s u l t s o f Leg 128 r a d i o i s o t o p e 
u s e ; and K. Moran t o s o l i c i t t h e m a t i c p a n e l i n p u t on 
s c i e n t i f i c r e q u i r e m e n t s / r a n k i n g . W i t h t h i s i n f o r m a t i o n SMP 
w i l l d r a f t g u i d e l i n e s f o r a p p r o v a l by PCOM. 

IX Review and S t a t u s o f ODP Sam p l i n g T o o l s 

K. Moran r e v i e w e d t h e r e s u l t s o f Leg 124E. An ODP Development 
E n g i n e e r i n g r e p r e s e n t a t i v e was u n a b l e t o a t t e n d w i t h r e g r e t s . 
SMP o u t l i n e d i s s u e s w h i c h s h o u l d be d i s c u s s e d w i t h a 
r e p r e s e n t a t i v e a t t h e n e x t m e e t i n g . These i s s u e s a r e : 

PCB sample h a n d l i n g r e q u i r e m e n t s 
XCB/Hard r o c k c o r e o r i e n t a t i o n ( s t a t u s ) 
S o n i c c o r e m o n i t o r ( s t a t u s ) 
APC c o r e r e c o v e r y / d i s t u r b a n c e 
APC t e m p e r a t u r e s e n s o r ( s t a t u s ) 

X Next M e e t i n g s 

SMP i s s t r i v i n g t o h o l d e v e r y o t h e r m e e t i n g a t TAMU. I n 
a d d i t i o n , I . G i b s o n recommended t h a t SMP o v e r l a p w i t h IHP. SMP 
r e q u e s t s t h e n e x t m e e t i n g t o be h e l d a t ODP/TAMU on 6-7 March, 
1990. IHP i s m e e t i n g 7-8 March a t TAMU. I n a d d i t i o n , t h e 
p a n e l d i s c u s s e d t h e need t o meet a t a p o r t o f c a l l as 
recommended by PCOM i n o u r mandate. A t p r e s e n t , 55% o f t h e 
p a n e l membership have n ot been on t h e s h i p . C o n s e q u e n t l y , we 
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f e e l t h a t i t i s i m p e r a t i v e f o r t h e p a n e l t o v i s i t t h e s h i p . 
SMP requests our fourth meeting be held i n Brisbane following 
Leg 133 (tentative dates 11-13 Oct 1990). I n o r d e r t o a d d r e s s 
t h e r e q u i r e m e n t s o f f u l l i n t e g r a t i o n o f downhole and s h i p b o a r d 
measurements, a t h r e e day m e e t i n g i s r e q u e s t e d , a l l o w i n g f o r 
a one day j o i n t m e e t i n g w i t h DMP. 

XI The c h a i r t h a n k e d o u r h o s t , J o h n M u t t e r , f o r making t h e 
arrangements f o r t h e m e e t i n g and f o r h i s q u i c k r e s p o n s e t o t h e 
b l a c k o u t by p r o v i d i n g l i g h t . Thanks were a l s o e x t e n d e d t o 
X e n i a Golovchenko f o r a r r a n g i n g l u n c h and a t o u r o f t h e 
B o r e h o l e R e s e a r c h Group f a c i l i t y . The m e e t i n g was a d j o u r n e d 
a t 1700, 3 O c t o b e r . 
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AZ - I 
Physical Properties Working Group 

A physical properties working group met on 17 August 1987 with PCOM 
approval. Group comprised P.F. Vorthington, R. Carson, and M. 
Salisbury o£ DMP and P. Jackson (UK), D. Karig (Cornell) and E. Taylor 
(TAMU/ODP). Group proposals were adopted by DMP as follows. 

DMP Recommendation 1987/21 

"(A) Physico-mechanical properties (laboratory) data should be gathered 
in accordance with the following philosophy: 

- for each parameter measured downhole there should be a 
corresponding laboratory measurement on board ship; this'would 
provide improved calibration and interpretation; 

- laboratory data should be obtained at restored i n s i t u 
conditions where possible; 

- laboratory data should be three-dimensional where appropriate 
to take account of anisotropy. 

Tvo types of data should be measured: 

- scanning, eg. GRAPE, PVL, of whole core 

- detailed, eg. r e s i s t i v i t y , v e l o c i t y , on plugs 

Detailed measurements should be integrated with p a r a l l e l 
investigations on same material i n sedimentology, geochemistry, etc. 

In pursuit of these objectives, the following technical developments 
are needed. 

SCANNING: multisensor f a c i l i t y , comprising CRAPE (available), PVL 
(available), magnetic s u s c e p t i b i l i t y thunder development) and natura , 
gamma spectral (new development). Seek modular enhancements by 
addition of ultrasonic sensor to assess core quality and correlate 
with downhole measurements. 

DETAILED: instrumented pressure c e l l for compressional and shear ; 
velocities and r e s i s t i v i t y (new development). Fluid c e l l for pore 

, "^ater r e s i s t i v i t y (upgrade of ex i s t i n g geochemical f a c i l i t y ) . 
;'Con3tant-flow permeameter (under development). iRF (available but 
under threat) must be reactivated. Anelastic relaxation monitor (new 
development). 

[These developments complement the ex i s t i n g gravimetric/volumetric 
determination of density and porosity, thermal conductivity 
measurements, cryogenic magnetics, consolidation tests, and vane shear 
tests, f a c i l i t i e s for which already e x i s t . The Hamilton Frame would . 
become redundant.] 

(B) Phyaico-mechanical properties ( i n s i t u ) data should be gathered i n 
accordance with the GEOPROPS PROBE p r i n c i p l e : pore pressure, 
permeability, porosity, strain, stress. 



4 2-2. 
(C) Sampling methodology should be improved as f o l l o w s : 

core orientation, absolutely v i t a l that routine downhole 
technology be developed; 

multiscanning of whole core to recognise intact material and guide 
point sample selection; this would be enhanced by an ultrasonic 
caliper/imager i n the multisensor system; 

point sampling (plugs) to be taken prior to s p l i t t i n g ; 

during structurally important legs, i d e n t i f y fabric and s p l i t 
perpendicular to i t . 

(D) P r i o r i t i e s for acquisition/development 

(1) Downhole core orientation; f e a s i b i l i t y study to investigate 
available methodology 

(2) Geoprops Probe 1 

(3) Seismic/Resistivity c e l l with pore water r e s i s t i v i t y 

(4) Anelastic relaxation f a c i l i t y 

(5) Spectral gamma sensor/ultrasonic sensor; f e a s i b i l i t y study for 
incorporation into multisensor array. 

(E) A subgroup of DHF members be formed with special r e s p o n s i b i l i t y 
for physical properties, to advise the programme through DMP on 
physical properties matters. 

(P) I t i s imperative that a dedicated technician be available f o r 
physical properties measurements on board ship." 
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FULL-AUTOMATIC PORTABLE SPINNER MAGNETOMETER COMBINED WITH 
AF DEMAGNETIZEH AND MAGNETIC SUSCEPTIBILITY ANISOTROPY METER 

Nobuaki NIITSUMA and Masato KOYAMA 
I n s t i t u t e of Geosciences, Shizuoka U n i v e r s i t y 

836 Oya, Shizuoka 422, JAPAN 

We d e s c r i b e a new c o m b i n a t i o n system 
f o r paleomagnetic measurement, i n t o wUich 
t h e f o l l o w i n g f o u r i n s t r u m e n t s a r e 
i n c o r p o r a t e d : a r i n g - c o r e - t y p e f l u x - g a t e 
s p i n n e r m a g n e t o m e t e r , an a l t e r n a t i n g 
f i e l d (AF) demagnetizer, tin ARM s u p e r i m -
p o s e r , and a m a g n e t i c s u s c e p t i b i l i t y 
a n i s o t r o p y meter ( F i g u r e I ) . 

The system i s composed of the f o l l o w ­
ing mechanisms or c i r c u i t s : 
(D a r i n g - c o r e s e n s o r and i t s d r i v i n g 
c i r c u i t s (an a c t i v a t o r a n d a l o c k - i n 
a m p l i f i e r ) , 
(2) a s e n s o r h o l d e r i n c o r p o r a t e d w i t h 
t h r e e s e t s o f c o i l s , which are u t i l i z e d 
f o r AF dem a g n e t i z a t i o n , ARM o v e r p r i n t i n g , 
and s u s c e p t i b i l i t y a n i s o t r o p y m e a s u r e ­
ment, r e s p e c t i v e l y , 
(3) a mechanism f o r sample r o t a t i o n and 
r e s e t t i n g f o r 6-spin measurement, u s i n g a 
p a i r of non-magnetic u l t r a s o n i c m o t o r s 
and motor d r i v e r s , 
(5) a magnetic s h i e l d case, 
© a d e m a g n e t i z i n g c u r r e n t g e n e r a t o r and 
a power a m p l i f i e r , _ ^ 

(D a r e g u l a t e d c u r r e n t s o u r c e f o r ARM 
o v e r p r i n t i n g and magnetic s u s c e p t i b i l i t y 
a n i s o t r o p y measurement, 
@ a c e n t r a l c o n t r o l l e r and I/O i n t e r ­
f a c e s (a p e r s o n a l c o m p u t e r , a d i g i t a l 
v o l t m e t e r , a CP-IB i n t e r f a c e , an I/O 
board and p e r i p h e r a l c i r c u i t s ) . 

In t h i s system, the whole measurement 
process i s c o n t r o l l e d by the c e n t r a l com­
put e r , which executes the sample r o t a t i o n 
and r e s e t d u r i n g 6 - s p i n m a g n e t i z a t i o n 
measurement, t h e ON/OFF and wave-form 
c o n t r o l o f d e m a g n e t i z i n g c u r r e n t d u r i n g 
s t e p w i s e AF d e m a g n e t i z a t i o n , and t h e 
ON/OFF c o n t r o l o f DC m a g n e t i c f i e l d 
d u r i n g ARM o v e r p r i n t i n g or s u s c e p t i b i l i t y 
a n i s o t r o p y measurement. 

The n o i s e l e v e l o f t h e magnetometer 
corresponds t o 1 X 10-' kA/m (emu/cc) of 
30 c c s a m p l e f o r 10 t i m e s s t a c l t i n g 
measurement. The m.aximum f i e l d i r - t e - T s i t y 
of the AF demagnetizer i s 50 mT. The t o ­
t a l weight o f the system i s o n l y about 35 
kg, which i s l i g h t enough f o r f i e l d use. 

FEED BACK 

power 
a m p l i f i e r m u l t i p l i e r 

AFD COIL 
ARM SUS RING CORE 

AFD CONTROL 
DC FIELD ON/OFF 

board 
SAMPLE ROTATION & RESET 

m o t o r ^ ) 
d r i v e r u l t r a s o n i c 

|Q)BOtor. 
REFERENCE PULSE 

computer 
CP-IB ^ 
i n t e r f a c e 

l o c k d i g i t a l 
voltmet^M 

SIGNAL PICK UP 

sensor 
a c t i v a t o r 

REFERENCE SIGNAL 

F i g . 1 Block diagram of the system. AFD: a l t e r n a t i n g f i e l d d e m a g n e t i z a t i o n ; 
ARM: c o i l f o r o v e r p r i n t i n g of a n h y s t e r e t i c remanent m a g n e t i z a t i o n ; SUS: co,i 1 
for magnetic s u s c e p t i b i l i t y a n i s o t r o p y measurement; S: sample; R: r e s i s t o r 
(0.5 Q ); C: c a p a c i t o r (1 fjiV) \ RING CORE: r i n g - c o r e - t y p e f l u x - g a t e sensor. 



Attachment #4 

S p e c i f i c a t i o n Sheet f o r SMP/DMP T e c h n o l o g i e s 

I I nstrument 
A) Name 
B) M a n u f a c t u r e r 
C) P r i c e 

I I What I s measured? 
A) D i r e c t l y 
B) I n d i r e c t l y 
C) What a r e the assumptions t o t h e measurements? 

I I I S c i e n t i f i c Importance o f Measurement 
A) G e n e r a l 
B) S p e c i f i c 

IV O p e r a t i o n a l Use 
A) C u r r e n t ODP S h i p b o a r d 
B) O f f - t h e - s h e l f a v a i l a b i l i t y 
C) M o d i f i c a t i o n s r e q u i r e d f o r ODP use 

1. Who I s capa b a b l e o f making t h e s e m o d i f i c a t i o n s ? 
2. Approximate c o s t o f m o d i f i c a t i o n s 

V S p e c i f i c a t i o n s 
A) Range o f measurements/units 
B) A c c u r a c y ; P r e c i s i o n 
C) Maximum water d e p t h 
D) O p e r a t i o n a l t e m p e r a t u r e range 
E) T e c h n i c a l s u p p o r t r e q u i r e d t o o p e r a t e / m a i n t a i n 
F) S i z e 

VI Impact o f t h i s measurement on c u r r e n t r o u t i n e s h i p b o a r d 
o p e r a t i o n s 
A) Can t h e measurement f i t I n t o c u r r e n t c o r e f l o w (SMP) o r 

c u r r e n t downhole c o m b i n a t i o n s (DMP) 
B) What c u r r e n t measurements w i l l be enhanced by the 

a d d i t i o n o f t h i s measurement? 
C) What c u r r e n t measurements w i l l be degraded by the 

a d d i t i o n o f t h i s measurement? 

V I I S u i t a b i l i t y r e l a t i v e t o s c i e n t i f i c need 
A) What s c i e n t i f i c o b j e c t i v e s can be met? 
B) What a r e the t e c h n o l o g i c a l a chlevments? 

V I I I n c l u d e o t h e r r e l e v a n t comments 



Attachment #4 

S c i e n t i f i c O b j e c t i v e s : Requirements 
f o r T e c h n o l o g i c a l Developments 

Proposed J o i n t SMP/DMP M e e t i n g 

I D e f i n i t i o n o f s c i e n t i f i c o b j e c t i v e 
A) G e n e r a l 
B) S p e c i f i c 

I I D e f i n i t i o n o f r e q u i r e d t e c h n o l o g i e s t o meet the o b j e c t i v e s 
A) Current practice 
B) R e q u i r e d measurement 

1. Range 
2. A c c u r a c y 
3. P r e c i s i o n 
4. E n v i r o n m e n t a l v a r i a b l e s (temp., p r e s s u r e ) 
5. R e s o l u t i o n 

I v e r t i c a l 
I I l a t e r a l 

I I I Development s t a t u s and s c h e d u l e 
A) Under development 

1. < 1 y r t o p r o t o t y p e 
2. 1-2 y r t o p r o t o t y p e 
3. > 2 y r t o p r o t o t y p e 

B) Not under development 
1. Can be done w i t h e x i s t i n g t e c h n o l o g y 
2. Cannot be done ( I n c l u d e e x p l a n a t i o n ) 

IV Development c o s t 
A) F u l l y known ( I . e . lump sum a c q u i s i t i o n ) 
B) P a r t i a l l y known ( e s t i m a t e ) 
C) Not known ( I n c l u d e e x p l a n a t i o n ) 



REPORT ON SAMPLING OF FORMATION FLUIDS 
IN THE OCEAN DRILLING PROGRAM 

D r a f t R e p o r t o f t h e Sedimentary and Geochemical P r o c e s s e s P a n e l 
( P r e p a r e d by Sub-Committee o f P . F r o e l i c h , H . E l d e r f i e l d & F . P r a h l ) 

F o r D i s c u s s i o n : S h i p b o a r d Measurements P a n e l M e e t i n g 
Lament, O c t o b e r 2-3, 1989. 

PROLOGUE: STATEMENT OF THE PROBLEM 

SGPP i s c o n c e r n e d t h a t t h e e f f o r t t o u n d e r s t a n d f l u i d 
c i r c u l a t i o n , c o m p o s i t i o n , and c h e m i c a l i n t e r a c t i o n s i n s e d i m e n t e d 
r i d g e s and a c c r e t i o n a r y p r i s m s w i l l r e q u i r e a d e d i c a t e d e f f o r t by 
ODP t o q u i c k l y m o d i f y and p e r f e c t new f l u i d s a m p l i n g t e c h n i q u e s 
and p r o c e d u r e s . T h i s s h o r t paper a d d r e s s e s t h e s h o r t c o m i n g s o f 
p r e s e n t methods, and b r i e f l y r e v i e w s t h o s e parameters w h i c h a r e 
o f h i g h e s t p r i o r i t y f o r any s a m p l i n g p r o t o c o l . 

I d e a l l y , f o r m a t i o n f l u i d s must be r e c o v e r e d w i t h t h e i r i n s i t u 
c o m p o s i t i o n s , t e m p e r a t u r e s , and p r e s s u r e s u n a l t e r e d . Gas 
c o m p o s i t i o n s a r e c r i t i c a l i n a c c r e t i o n a r y p r i s m s ( v o l a t i l e 
h y d r o c a r b o n s , C02, CH4, n o b l e g a s e s , H 2 S ) , p a r t i c u l a r l y i n 
c l a t h r a t e z o n e s . Chemical c o n t a m i n a t i o n o f t r a n s i t i o n m e t a l s must 
be e l i m i n a t e d i n o r d e r t o o b t a i n v a l i d f l u i d c o m p o s i t i o n s i n 
zones where m e t a l o g e n e s i s p r o c e s s e s a r e i m p o r t a n t ( s e d i m e n t e d 
r i d g e s ) . Samples must be d e m o n s t r a b l y f r e e o f a r t i f a c t s due t o 
e n t r a i n m e n t o f d r i l l i n g f l u i d s . S i n c e no one p r o c e d u r e i s c a p a b l e 
o f a c c o m p l i s h i n g a l l t h e s e g o a l s t o produce r a p i d down-hole f l u i d 
c h e m i c a l c o m p o s i t i o n s , we b e l i e v e t h a t s u c c e s s f u l m a r r i a g e o f a 
m o d i f i e d s h i p b o a r d s a m p l i n g p r o t o c o l w i t h t h e new p r e s s u r e c o r e 
b a r r e l may a c c o m p l i s h most o f our g o a l s . However, t h i s committee 
i s u n c e r t a i n o f t h e p l a n s t h a t ODP has f o r t h e PCB and w i s h e s t o 
be k e p t a b r e s t o f i t s development and t e s t i n g v i a a d i r e c t l i n k 
between t h e e n g i n e e r s / s t a f f s c i e n t i s t s most c l o s e l y l i n k e d t o 
t h i s p r o j e c t , and t h e members o f t h i s sub-committee. 

SHIPBOARD VS IN SITU SAMPLES 

T h e s e p r o c e d u r e s , as p r e s e n t l y p r a c t i c e d o n b o a r d JOIDES 
R e s o l u t i o n , have d e f i c i e n c i e s . S h i p b o a r d s a m p l i n g o f wholerounds 



(Manheim-Sayles method), c u t and squeezed i m m e d i a t e l y a f t e r c o r e 
r e t r i e v a l , c a n not p r o v i d e r e l i a b l e gas c o m p o s i t i o n s n o r 
e l i m i n a t e a r t i f a c t s due t o ' p r e s s u r e e f f e c t s on s o l u t i o n - s o l i d 
e q u i l i b r i a . However, i n p r i n c i p l e , s h i p b o a r d s q u e e z i n g can, w i t h 
m i n o r m o d i f i c a t i o n s , e l i m i n a t e ( o r a t l e a s t t e s t f o r and 
m i n i m i z e ) t e m p e r a t u r e - and r e d o x - a r t i f a c t s . Squeezers composed o f 
t i t a n i u m ( r a t h e r t h a n s t a i n l e s s s t e e l ) e l i m i n a t e c o n t a m i n a t i o n 
due t o t h e i r o n - a l l o y m e t a l s and the f o r m a t i o n o f s u r f i c i a l FeS 
s u r f a c e p h a s e s t h a t c a n s e q u e s t e r o t h e r m e t a l s f r o m a n o x i c 
f l u i d s . C a r e f u l t e m p e r a t u r e c o n t r o l o f t h e s q u e e z e r s p r i o r t o 
l o a d i n g and s q u e e z i n g can e l i m i n a t e most te m p e r a t u r e a r t i f a c t s . 
By c u t t i n g , t r a n s f e r r i n g , and l o a d i n g wholerounds under an i n e r t 
atmosphere, most redox a r t i f a c t s can be m i n i m i z e d , p r o v i d e d a 
s u i t a b l e r a p i d and r e l i a b l e means o f c u t t i n g and t r a n s f e r r i n g 
w hole-rounds on deck can be d e s i g n e d . Thus s h i p b o a r d s q u e e z i n g , 
w i t h a few s i m p l e m o d i f i c a t i o n s , can g e n e r a t e much v a l u a b l e h i g h 
r e s o l u t i o n down h o l e i n f o r m a t i o n . I t has t h e advantage o f b e i n g 
s h i p - t i m e e f f i c i e n t (no a d d i t i o n a l w i r e - t i m e i s r e q u i r e d ) . I t has 
t h e d i s a d v a n t a g e s o f b e i n g s h i p b o a r d l a b o r i n t e n s i v e and 
i n a p p r o p r i a t e f o r g a s e s o r o t h e r c o n s t i t u e n t s w i t h s e v e r e 
p r e s s u r e a r t i f a c t s . 

I n s i t u s a m p l i n g has t h e advantage o f b e i n g t h e o n l y p r a c t i c a l 
means o f e l i m i n a t i n g a r t i f a c t s due t o d e p r e s s u r i z a t i o n and i s 
t h u s c r i t i c a l f o r o b t a i n i n g i n f o r m a t i o n on gas c o m p o s i t i o n s , 
p a r t i c u l a r l y i n c l a t h r a t e zones. The p r e s e n t d e s i g n o f i n s i t u 
s a m p l e r (Barnes t o o l ) r e l i e s on s e p a r a t i o n o f f l u i d s f r o m t h e 
f o r m a t i o n a t t h e b o t t o m o f t h e h o l e and c a n r e t u r n s a m p l e s 
w i t h o u t t e m p e r a t u r e and p r e s s u r e a r t i f a c t s on s o l u t i o n c h e m i s t r y . 
However, t h i s t o o l i s s h i p - t i m e i n e f f i c i e n t , r e t u r n s o n l y one 
sample p er w i r e - t r i p , has proven u n r e l i a b l e , and m a s s i v e f a i l u r e 
r i s k s t h e e n t i r e h o l e . C h i e f S c i e n t i s t s a r e th u s r e l u c t a n t t o 
employ t h i s t o o l u n t i l a f t e r t h e f i n a l (bottom) o b j e c t i v e i s 
r e a c h e d . I n a d d i t i o n , i t does n o t r e c o v e r a s a m p l e o f t h e 
f o r m a t i o n from which t h e f l u i d was o b t a i n e d , and can o n l y be 
a d a p t e d t o r e t u r n e i t h e r gas s a m p l e s , o r u n c o n t a m i n a t e d 
t r a n s i t i o n - m e t a l samples, but not bo t h a t t h e same t i m e . 

The n e w l y - d e s i g n e d p r e s s u r e c o r e b a r r e l ( P C S ) , w h i l e s t i l l i n 
development, c o u l d p o t e n t i a l l y r e t u r n t o t h e s h i p a sample o f t h e 
f o r m a t i o n and i t s f l u i d s and gases under i n s i t u p r e s s u r e and 
w i t h o u t c o n t a m i n a t i o n ( i f c o n s t r u c t e d o f t i t a n i u m ) . I t i s a l s o 
p o t e n t i a l l y t e m p e r a t u r e - c o n t r o l l a b l e , so t h a t i t i s c a p a b l e o f 
r e c o v e r i n g gas and f l u i d c o m p o s i t i o n s w i t h o u t P T - a r t i f a c t s . I t 
has t h e d i s a d v a n t a g e o f r e t u r n i n g o n l y one sample per w i r e t r i p , 
b u t h as t h e a d v a n t a g e t h a t m u l t i p l e l o c k - o n c h a m b e r s c a n be 
employed t o s e p a r a t e t h e c o r e m a t e r i a l under i n s i t u c o n d i t i o n s 
i n t o v a r i o u s subsamples f o r d i f f e r e n t p u r p o s e s . We b e l i e v e t h a t 
t h e PC*B c o n t a i n s t h e seeds o f a r e l i a b l e i n s i t u s a m p l i n g d e v i c e 
t h a t has t h e b e s t chance o f p r o v i d i n g r e l i a b l e d a t a . 

I n t h e f o l l o w i n g p a r a g r a p h s , we a d d r e s s ( 1 ) i m p r o v e m e n t s i n 
s h i p b o a r d m e t h o d s and p r o t o c o l s and ( 2 ) d e v e l o p m e n t o f t h e 
p r e s s u r e c o r e b a r r e l . Other f e a t u r e s o f SGPP's .concerns f o r f l u i d 
s a m p l i n g ( p a c k e r s , h i g h - t e m p e r a t u r e s a m p l i n g , i n s t r u m e n t e d h o l e s ) 
a r e c o n t a i n e d i n t h e SGPP White Paper. 



IMPROVEMENTS IN SHIPBOARD METHODS AND PROTOCOL 

1. Squeezers s h o u l d be composed o f t i t a n t i u m t o e l i m i n a t e Pe­
a l l o y c o n t a m i n a t i o n problems. ( D e s i g n s have been f o r w a r d e d t o 
ODP and t h e p r o c e s s i s underway.) 

2. S h i p b o a r d t e c h n i c i a n s s h o u l d be i n s t r u c t e d t o p r e - r e f r i g e r a t e 
s q u e e z e r s a t i n s i t u t e m p e r a t u r e s i n a T c o n t r o l l a b l e 
r e f r i g e r a t o r p r i o r t o l o a d i n g and s q u e e z i n g . Some knowledge o f 
t h e t h e r m a l g r a d i e n t e x p e c t e d i n each h o l e w i l l be r e q u i r e d . 

3. ODP s h o u l d c o n s i d e r a l t e r n a t e methods o f s e p a r a t i n g pore 
f l u i d s f r o m sediments onboard s h i p , p a r t i c u l a r l y f o r t h e upper 
200 m o f h i g h p o r o s i t y s e d i m e n t s such as t h o s e e n c o u n t e r e d on 
l e g s 113, 114, 119, and 120. F o r example, U l t r a - c e n t r i f u g a t i o n 
( g i m b a l e d ) i n s i d e a w a l k - i n r e e f e r has t h e advantage o f b e i n g 
p o t e n t i a l l y a m e n a b l e t o c o n t r o l l i n g t e m p e r a t u r e - and r e d o x -
a r t i f a c t s i n some t y p e s o f sed i m e n t s . 

4. Abandon t h e 1/2 round s a m p l i n g s t r a t e g y . ( I n e f f e c t . ) 

5. A l l PW samples s h o u l d be c u t a t t h e r a i l as soon as t h e c o r e 
i s on deck. T h i s committee w i l l d e s i g n a s i m p l e and a p p r o p r i a t e 
s t r a t e g y f o r r e t a i n i n g t h e i n i t i a l r e d o x s t a t e o f s h i p b o a r d 
wholerounds f o r f u t u r e c o n s i d e r a t i o n s and t e s t i n g . 

PRESSURE CORE BARREL 

ODP ACTION: T h i s sub-committee r e q u e s t s t h a t ODP p r o v i d e SGPP 
w i t h d e s i g n drawings and t e x t o u t l i n i n g t h e i n t e n d e d c a p a b i l i t i e s 
o f t h e PCB t h r o u g h i t s v a r i o u s phases o f development. Our aim i s 
t o a s s i s t ODP i n p e r f e c t i n g a d e v i c e t h a t b e s t a d d r e s s e s t h e 
o v e r a l l r e q u i r e m e n t s o f an i n s i t u s a m p l e r . 

T h i s committee has o n l y r e c e n t l y become aware o f t h e PCB, and i s 
not a b r e s t o f developments by ODP. The h i g h e s t p r i o r i t y m i s s i o n 
f o r t h e PCB s h o u l d be t h e r e c o v e r y o f gas c o m p o s i t i o n s under i n 
s i t u ^ p r e s s u r e s s i n c e no o t h e r means i s c u r r e n t l y a v a i l a b l e . 
S e c o n d a r y m i s s i o n s s h o u l d be t h e c a p a b i l i t y ( 1 ) t o s e p a r a t e 
f l u i d s f r o m t h e s o l i d s a t i n s i t u t e m p e r a t u r e s and p r e s s u r e s , (2) 
to h o l d t h e s o l i d s a t i n s i t u t e m p e r a t u r e s and p r e s s u r e s f o r 
m i c r o b i o l o g i c a l and p h y s i c a l p r o p e r t i e s measurements, and (3) t o 
e n a b l e m a n i p u l a t i o n s o f a s p l i t o f the sample t h r o u g h t h e use o f 
a v a r i e t y o f l o c k - o n t r a n s f e r chambers. We e n v i s i o n t h e u l t i m a t e 
d e v e l o p m e n t o f a number o f u s e - s p e c i f i c PCB's and l o c k - o n 
c h a m b e r s , some w i t h r e m o t e s e n s i n g c a p a b i l i t i e s t o m e a s u r e 
v e o l c i t y , d e n s i t y , t h e r m a l and e l e c t r i c a l c o n d u c t i v i t y , e t c . 



u n d e r i n , s i t u c o n d i t i o n s , o t h e r s w i t h t h e c a p a b i l i t y t o add 
t r a c e r s o r w i t h d r a w gases, s o l u t i o n s , o r s o l i d s . 

1. Can t h e PCB ( P h a s e I I I and b e y o n d ) be c o n s t r u c t e d f r o m 
t i t a n t i u m t o e l i m i n a t e F e - a l l o y c o n t a m i n a t i o n and H2S-Fe 
i n t e r a t i o n s ? 

2. Thermal c o n t r o l : D u r i n g t e s t i n g and deployment o f Phase I and 
I I , t h e t h e r m a l h i s t o r y o f t h e sediment c o n t a i n e d i n s i d e t h e PCB 
s h o u l d be m o n i t o r e d t o d e t e r m i n e t h e t e m p e r a t u r e h i s t o r y o f t h e 
r e c o v e r e d i n t e r v a l : I s t h e d e v i c e s u f f i c i e n t l y t h e r m a l l y 
i n s u l a t e d ( o r have a h i g h enough th e r m a l i n e r t i a ) t o l i m i t t h e 
t e m p e r a t u r e r i s e t o l e s s t h a n 2 deg C o v e r the t i m e i n t e r v a l 
between c o r i n g and t r a n s f e r t o a T - c o n t r o l l e d environment ? I f 
n o t , how can b e t t e r t h e r m a l b a l l a s t be a c c o m p l i s h e d ? W i l l t h e 
use o f T i be b e t t e r o r worse ? 

3. A s i m i l a r PCB has been d e v e l o p e d by Dr. R i c k Jahnke (Skidaway 
I n s t . O c e a n o g r a p h y ) w h i c h u s e s t h e i n t e r n a l o v e r p r e s s u r e t o 
" s e l f - s q u e e z e " ( s e p a r a t e t h e f l u i d s f r o m t h e s o l i d s ) t h r o u g h 
p o r t s segmented a l o n g t h e b a r r e l . Can the ODP-PCB be d e s i g n e d t o 
c o n t a i n one such p o r t (perhaps as an a n c i l l a r y end cap) so t h a t 
f l u i d s a m p l e s c a n be o b t a i n e d ? A l t e r n a t i v e l y , c a n a PCB be 
d e s i g n e d as a g i a n t s q u e e z e r ? 
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LEG 124E 
PRESSURE CORE SAMPLER 

PCS - 124E 

TEST RESULTS 

* DEPLOYED THREE TIMES - ONCE INSIDE DP, TWICE IN FORMATION 

* CORE SAMPLES RECOVERED ON BOTH ATTEMPTS 

* FULL HYDROSTATIC PRESSURE RECOVERED TWO OUT OF THREE TIMES 

* REASON FOR T£t _ > : ' PRESSURE IDENTIPIED 
(ACCUMULATOR REDRESSING PROBLEM) 

* DOWNHOLE MECHANICAL FUNCTION WAS FLAWLESS 

* DEPLOYMENT/REDRESSING VASTLY IMPROVED OVER PREDECESSOR 

DESIRED IMPROVEMENTS 

ACCUMULATOR IMPROVEMENT TO ELIMINATE REDRESSING BETWEEN RUNS 

INCREASED FLOW TO CUTTING SHOE 

IMPROVED CORE REMOVAL - EXPENDABLE CORE BARREL OR CORE LINER 

REPLACE 0-RING TRASH SEAL WITH TEFLON TO REDUCE DRAG 

PHASE I I - DEVELOPMENT PLAN 

MODIFY TOOL TO ALLOW CORE TRANSFER UNDER PRESSURE 

DEVELOP PRESSURE/TEMPERATURE CONTROLLED LAB CHAMBER 



I N S T I T U T E I'OR GLiOPI IVSICS 

T H E UNIVERSITY OF T E X A S A T AUSTIN 

April 25,1989 

Dr. Kate Moran 
Three Fathom Harbour 
Rural Route 2 
Nova Scotia 
CANADA 

Dear Kate: 

I have read with interest your panel's report on underway geophysics. I would like to 
offer a few comments on one aspect of the problem — the Masscomp. The basic functions of 
the Masscomp are not very well understood by SMP or ODP. The University of Texas (P. 
Stoffa) contracted (about 8-months salary to Wiederspahn) to provide ODP with our Highres 
system (written by M. Wiederspahn for me), about 8 functions from Stoffa's Process system, 
and provide data logging for underway geophysics. The existing system needs significant 
improvements. 

The 'Masscomp system' consists of these three separate components. 

1. Highres. This program controls digitization (done on a front-end board of the Masscomp) 
and output to a disk file and in SEGY format to tape. The software is specific to die Masscomp 
hardware which does the digitization. The installed ODP system is no longer current. The 
system has evolved over the last few years to satisfy my purposes. I currently have a complete 
system which was last used for a month on the R.V. Washington in Dec88/Jan89. I am 
satisfied widi its performance and quality control which includes some realtime statistical and 
screen displays. I plan no further program development. It certainly could use better 
documentation, though I consider it adequate in its present form. It does require diat the 
operator be familiar with digitizing/filter/gain issues as well as the Unix operating system. 

2. Process. This software was intended for realtime processing, or post-processing and 
display. Only a very small subset of processes were ever promised to ODP. I do not consider 
it adequate for ODP purposes. 

3. Data Logging. I believe that this system works as designed. It was not developed to 
include realtime navigation processing and display. 

1 replaced Process with Sioseis on my Masscomp several years ago. This software 
was developed by Paul Henkan at Scripps. It has numerous features which make it attractive 
for single channel processing, panicularly realtime processing, but it supports a full range of 
multichannel processing (though rather plain vanilla options, which I would consider a plus for 
ODP needs). Some of these useful realtime features have to do with methods to window the 
data (for small computer efficiency) while at the same time allowing for changes in deep water 



delay settings. I am pleased with the debugged version of Sioseis now running on my 
Masscomp. Henkart continues to provide maintenance to users on a cost basis. 

ftocessing speed is dependant on record lengths, sample lengths and computational 
complexity of the processes being preformed. 1 have never had a problem keeping up with 
realtime processing and display when filter and displaying a two second window of 1 mill data 
every 10 sec with my Masscomp which includes a small Masscomp supplied AP, However, 
the Masscomp was chosen 5 years ago as the best machine to provide digitizing under the 
control of a computer. At the time, the next best alternative was a DFS 5. 

I have used the Masscomp to collect 8 channels of 4 mill data. It is able to edit, sort, 
nmo, stack, filter, age, display at a 24 sec shot rate in realtime. Optimizing realtime processing 
requires an understanding of how the software works to make good use of a small machine like 
a Masscomp (eg. where does it do FFT's, how long are they, do they fit in the AP or not; how 
do the gain functions work, some are severely computation intensive, others not). The ODP 
machine, like mine, is pretty slow by recent standards, but I expect mine to be around for 
several more years, and frankly it is adequate. 

I have not had any experience with Sierraseis, nor have I been able to locate anyone 
who has. In the long run, it will likely be the best system, but it will require at least modest 
changes to run efficiently in realtime on the Masscomp (should the Masscomp be kept) and a 
realtime data transfer module will need to be written. It will not replace the functionality of 
Highres. 

I would consider potential action items: 

A. 1. have the new Highres installed on the ODP machine(l-m programers time) 
2. have Sioseis, which I believe ODP akeady owns, modified and installed on the ODP 

machine, including use of the ODP owned AP for filtering (1-m programers time) 
3. have a seminar/orientation on how to make prudent use of the existing computation 

speed. 

B. I. install Sioseis and Sierraseis on the shipboard VAX 
2. consider a larger realtime machine 

I realize that the Masscomp is only one of a number of issues which SMP is concerned with in 
the underway geophysical lab. Viewed within the context of the larger issues of realtime 
navigation display, the seismic acquisition problems may be better handled as part of some 

. larger scale solution. 

Sincerely yours, 

Thomas H. Shipley 
Senior Research Scientist 

cc: L. Garrison, A. Mayer, ODP 
T. Davies, M. Wiederspjlm, P. Stoii;i, UTIG 
R. Moberly, PCOM 
P. Henkart, SIO 



8. Vertical Seismic P r o f i l i n g A 8 ^ ̂  

Becker recounted a recent USSAC meeting at which a policy on VSP 
was sought. An ea r l i e r JOI-USSAC workshop on VSP had recommended: 

(i) VSP should become an integral part of ODP science; 

( l i ) zero-offset VSP should be done at a l l OOP s i t e s ; 

( i l i ) offset VSP shpuld be done for specialized applicatlona^; 

(iv) tool improvements are needed; 

(v) a U.S. national VSP laboratory should be established. 

USSAC did not accept (v), instead preferring integration with the 
JOIDES structure. USSAC sought guidance from DMP on items 
( l ) - ( i i l ) and In respect of USSAC responding to item ( i v ) by 
providing money for tool acquisition by LDGO or an appropriate 
subcontractor. 

Panel noted that there i s already a single component VSP tool on 
board ship. Three component tools would provide s i g n i f i c a n t l y 
improved data but processing to extract the extra Information uay 
be expensive and d i f f i c u l t . Anderson commented that three similar 
tools are needed for regular use in order to provide back-up and 
allow for breakdowns. 

DMP Response 

(1) VSP should be run only i n response to s c i e n t i f i c needs: zero 
offset VSP should not be a standard operation on board ship. 

(This re-affirms e a r l i e r DMP position) 

(2) Minimum tool acquisition for ODP use i s three separate 
three-component VSP tools for adequate back-up. 

(3) If such a three-component f a c i l i t y i s provided, LDGO Borehole 
Geophysics Research Group i s the lo g i c a l tool operator for 
tool maintenance, deplo3nnent and data archiving. 

(4) A v a i l a b i l t y of three separate tnree-component tools would 
simplify the l o g i s t i c s of offset VSP planning. 

(5) Adequate funding i s needed for tool acquisition, operation 
and data archiving. 

(6) Wi£h these tools there i s potential for considerable 
financial loss in teirms of lost tools and lost hole. 

(7) Rough cost estimates are at least $2U0,U00 for the three 
tools and $50,000 per year for operation. Replacement of 
lost tools would be additional. 



V e r t i c a l S e i s m i c P r o f i l i n g (VSP) 
PCOM Question 
"Should VSP be a r o u t i n e experiment on board s h i p and what i s i t s 
s c i e n t i f i c r e t u r n ? " 
DMP Response 
A p p l i c a t i o n o f VSP s h o u l d depend on i t s r e l e v a n c e t o the s c i e n t i f i c 
o b j e c t i v e s , i t s p r i o r i t y r a t i n g v i s - a - v i s o t h e r measurements and 
expe r i m e n t s , the e x i s t e n c e o f a s c i e n c e - d r i v e n commitment t o i t s ' 
a p p l i c a t i o n , and the subsequent d e d i c a t i o n o f r e s o u r c e s / e f f o r t f o r 
p r o c e s s i n g and i n t e r p r e t a t i o n . 
The s c i e n t i f i c r e t u r n s o f VSP i n c l u d e : 
- d e t e c t i o n o f r e f l e c t o r s beneath the d r i l l b i t ; 
- measurement a t a s c a l e which i s c l o s e r t o g e o p h y s i c s ; 
- t h r e e - d i m e n s i o n a l i n f o r m a t i o n ; 
- dat a from uppermost 70 m o f sediment w h i c h f s c u r r e n t l y not l o g g e d ; 
- p o t e n t i a l l y b e t t e r p o r o s i t y c h a r a c t e r i s a t i o n i n some 

b a s a l t s / c a r b o n a t e s . 

DMP i s prepa r e d t o encourage a p p r o p r i a t e i n i t i a t i v e s f o r VSP 
deployment i n c l u d i n g : 
- s c i e n t i f i c p r o p o s a l s ; 
- JOI-USSAC workshop on VSP; 
- USSAC o f f e r t o fund a c q u i s i t i o n o f VSP c a p a b i l i t y ; 
- e s t a b l i s h m e n t o f t e c h n i c a l s u p p o r t w i t h i n an approved i n s t i t u t i o n . 
DMP Recommendation 1987/2 
YSP s h o u l d n ot be a r o u t i n e experiment on the ODP d r i l l s h i p . 



I . EXECUTIVE SUMMARY 

The potential role of V e r t i c a l Seismic P r o f i l i n g (VSP) and other borehole 
seismic experimentation within the Ocean D r i l l i n g Program (ODP) was examined by 
a group of twenty-eight s p e c i a l i s t s , including academic marine and land-based 
seismologists, logging s p e c i a l i s t s , industry s c i e n t i s t s and contractors at a 
two-day workshop sponsored by JOI/USSAC (see Appendices I and I I ) . The venue 
was the Colorado School of Mines. The group achieved c\)nsensus on the 
following, which are presented here as recommendations for the development of a 
vigorous VSP program that would s i g n i f i c a n t l y enhance the s c i e n t i f i c return of 
ocean d r i l l i n g . 

1. VSPs should become an integral part of ODP science because of their 
unique a b i l i t y to: 

a) provide a direct t i e between the d r i l l e d section, logged 
properties and surface seismics 

b) determine formation velocity structure 

c) determine anisotropy and heterogeneity, and resolve structural 
images i n complex settings 

d) predict structure beneath the d r i l l b i t . 

2. ZERO-OFFSET VSPs should be performed at a l l s i t e s i n s t r u c t u r a l l y 
simple settings where sonic logs w i l l also be run. 

3. OFFSET VSPs such as walk-away VSPs, oblique seismic experiments, or 
single-offset VSPs should be performed for specialized applications 
i n . s t r u c t u r a l l y complex settings. High density coverage of 
geophysical data i s essential to the success of these experiments. 

4. Substantial improvements in tools and analysis c a p a b i l i t i e s must be 
accomplished to ensure a viable program. These include: 

a) broad-band tuned source arrays 

b) three-component tools 

c) multi-element v e r t i c a l arrays of geophones and hydrophones 

d) computer processing and modeling capability at sea and on shore. 

5. A "U.S. National VSP Laboratory" should be established to carry out 
VSPs as required by the U.S. science community, coordinate 
development of VSP technology and analysis, and assist in specialized 
borehole seismic experiments. 


