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The panel discussed the f u t u r e of d r i l l i n g i n young c r u s t a l 
rocks i n l i g h t of the experience of Legs 106 and 109. The problems 
a s s o c i a t e d w i t h spud-in i n areas without s i g n i f i c a n t sediment cover 
appear to have been l a r g e l y overcome w i t h the development of the 
hard rock guidebase and unsupported spud-in techniques. Hole 
s t a b i l i t y remains the major l i m i t i n g f a c t o r f o r d r i l l i n g i n f r e s h , 
h i g h l y f r a c t u r e d b a s a l t i c rocks. Despite these problems, the 
s c i e n t i f i c value o f c r u s t a l d r i l l i n g a t mid-ocean r i d g e s remains 
i n d i s p u t a b l e . LITHP recommends that TAMU produce a r e p o r t f o r PCOM 
o u t l i n i n g a s p e c i f i c , long-term engineering development p l a n f o r 
improving the f e a s i b i l i t y o f young, c r u s t a l d r i l l i n g . LITHP 
s t r o n g l y endorses continued engineering e f f o r t s i n t h i s area. 

2. INDIAN OCEAN DRILLING 

a. LITHP r e a f f i r m e d i t s support f o r the s c i e n t i f i c o b j e c t i v e s 
of the SWIR d r i l l i n g program, but noted a number of t e c h n i c a l prob­
lems w i t h the present proposal (depth l i m i t a t i o n s of TV system, 
problems w i t h the PDCM core r e t r i e v a l system and the d i f f i c u l t y of 
unsupported spud-in on p l u t o n i c (gabbroic) r o c k s ) . Because of these 
t e c h n i c a l l i m i t a t i o n s the use of the "pogo" d r i l l i n g technique on 
SWIR needs to be re-evaluated and a l t e r n a t i v e s i t e s i n r e l a t i v e l y 
shallow water depths on the f r a c t u r e zone w a l l s should be i d e n t i f i e d 
by the s i t e survey team. A hard rock guidebase should be a v a i l a b l e 
f o r use on Leg 111 should d i f f i c u l t i e s a r i s e w i t h unsupported spud-
i n . 

b. LITHP endorses the deepening of the Argo b a s i n s i t e as a 
geochemical reference hole f o r the Sunda Arc system. 

3. LITHP EVALUATION OF THE WPAC DRILLING PLAN 

a. The n i n e - l e g program as i t now stands addresses h i g h 
p r i o r i t y LITHP thematic o b j e c t i v e s i n the Bonin-1, Bonin-Mariana-2, 
Japan Sea and Lau Ba s i n l e g s . 

b. LITHP endorses WPACs c a l l f o r a Lau B a s i n Working Group to 
synth e s i z e a v a i l a b l e data and present a r e v i s e d d r i l l i n g p roposal. 

c. LITHP b e l i e v e s s i g n i f i c a n t p e n e t r a t i o n i n t o igneous base­
ment (-500 m) i s e s s e n t i a l at the geochemical reference hole (BONIN 
S i t e 8) seaward of the Bonin Trench. This r e q u i r e s a r e - e n t r y cone 
and a m u l t i p l e b i t hole t a k i n g about 1/2 l e g . I d e a l l y , a second 
s i t e should be d r i l l e d outboard of the Marianas. 

d. LITHP urges that a l l Mariana-Bonin s i t e s be d r i l l e d i n t o 
igneous basement to b i t d e s t r u c t i o n . 



4. LITHP THEMATIC OBJECTIVES IN THE CEPAC REGION 

The panel adopted a l i s t of e i g h t thematic o b j e c t i v e s f o r 
l i t h o s p h e r i c d r i l l i n g i n the c e n t r a l and east e r n P a c i f i c . 

* Magmatic, t e c t o n i c and hydrothermal processes a t mid-
ocean r i d g e s 

* Deeper s t r u c t u r e and composition of the oceanic c r u s t 
and upper mantle 

* L i t h o s p h e r i c f l e x u r e and rheology 
* I n t r a p l a t e volcanism ( a t o l l s , guyots and hotspots) 
* C r u s t a l and l i t h o s p h e r i c aging 
* Mantle heterogeneity 
* G l o b a l geochemical f l u x e s 

Although LITHP considers a l l of these important l i t h o s p h e r i c 
o b j e c t i v e s t h a t can be addressed by d r i l l i n g i n the c e n t r a l and 
easte r n P a c i f i c , the panel r e a f f i r m s i t s commitment to mid-ocean 
r i d g e d r i l l i n g as i t s highest p r i o r i t y . However, i f d r i l l i n g at 
mid-ocean r i d g e s i s to be s c i e n t i f i c a l l y v i a b l e i t w i l l r e q u i r e : 

(1) a s u b s t a n t i a l , long-term commitment from GDP to develop 
new engineering techniques to improve p e n e t r a t i o n and recovery r a t e s 
when d r i l l i n g i n young c r u s t a l rocks 

(2) a multl-Ieg, foctissed d r i l l i n g program on mid-ocean 
rid g e s 

Without t h i s long-term two-fold commitment i t i s u n l i k e l y t h a t 
t h i s h i g h e s t p r i o r i t y l i t h o s p h e r i c o b j e c t i v e w i l l be achieved i n the 
curre n t d r i l l i n g program. 

5. PANEL ROTATION AND MEMBERSHIP 

LITHP w i l l r o t a t e o f f four members between now and the end of 
1986: 

T. Juteau r e p l a c e d by F. Albarede (Fr.) 
A. Saunders rep l a c e d by J . P i e r c e (U.K.) 
G. M. Purdy 
M. Leinen 

Since L. Cathles w i l l not be j o i n i n g LITHP, t h i s reduces the 
panel to 14 members. Based on the r o t a t i o n schedule approved a t the 
l a s t LITHP meeting we recommend John Mutter (L-DGO) be appointed to 
the LITHP to replace Purdy. We a l s o suggest Mutter as the SOP 
L i a i s o n and Malpas as the ARP l i a i s o n . 

6. NEXT MEETING 

January 6,7 1987 i n London. I f p o s s i b l e , a j o i n t meeting w i t h 
CEPAC. 
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MINUTES 

The meeting began a t 8:57 am. D e t r i c k welcomed new panel 
members K. Becker (RSMAS), K. Bostrom (ESF), and M. McNutt (MIT) 
along w i t h R. B a t i z a (Northwestern) who w i l l be o f f i c i a l l y j o i n i n g 
the panel i n September. I t was a l s o noted t h a t t h i s i s the l a s t 
panel meeting f o r T. Juteau (to be replaced by F r a n c i s Albarede), M. 
Leinen, M. Purdy and A. Saunders (to be repl a c e d by J u l i a n P i e r c e ) . 
T h e i r s e r v i c e on the panel and work on b e h a l f of the l i t h o s p h e r i c 
community i s g r e a t l y appreciated. 

1. MINUTES OF THE PREVIOUS MEETING 

The minutes of the l a s t meeting were approved without changes. 

2. REPORTS FROM LIAISONS 

2.1 PCOM (N. P i s i a s ) 

P i s i a s r e p o r t e d the r e s u l t s of the May PCOM meeting i n c l u d i n g 
the adoption of an Indian Ocean d r i l l i n g schedule s t a r t i n g w i t h SWIR 
(Leg 115) and ending w i t h Kerguelen I I (Leg 120). The main 
u n c e r t a i n t y s t i l l centers around the Red Sea. The French completed 
a survey of the Gu l f of Suez area i n January w i t h Egypt, but the 
data tapes were c o n f i s c a t e d . Saudi A r a b i a denied permission to the 
French, B r i t i s h and Germans f o r other work i n the Red Sea. The 
Bannock deep and d r i l l i n g o f the southernmost young c r u s t a l s i t e s i n 
the Red Sea may have to be dropped from the program, even i f 
clearance i s obtained f o r RESOLUTION, because of the l a c k o f s i t e 
survey i n f o r m a t i o n . Lou G a r r i s o n and B i j u - D e v a l are i n Saudi A r a b i a 
now t r y i n g to get permission f o r working i n Saudi t e r r i t o r i a l 
waters. ODP needs at l e a s t s i x months l e a d time to arrange p o r t s i n 
the Red Sea. 

Other items discussed: 

- a motion to PCOM to exclude time f o r bare-rock d r i l l i n g a t 
the EPR from the 3-year CEPAC program and i d e n t i f y i t as thematic 
time was defeated. There were o b j e c t i o n s on PCOM to " s p e c i a l 
treatment" f o r bare-rock d r i l l i n g . 

- COSOD I I w i l l be h e l d i n Strasbourg 6-10 J u l y 1987. The 
primary purpose w i l l be to address post-1991 d r i l l i n g o b j e c t i v e s . 
LePichon w i l l c h a i r the s t e e r i n g committee. USSAC w i l l send -150 
U.S. s c i e n t i s t s to the meeting; t o t a l attendance i s expected to be 
about 300. 

- PCOM endorsed PANCHM proposal f o r j o i n t scheduling of 
thematic and r e g i o n a l panel meetings, but voted a g a i n s t PANCHM 
recommendation t h a t thematic l i a i s o n s have v o t i n g r i g h t s on r e g i o n a l 
panels. LITHP l i a i s o n s are Juteau (ARP), B a t i z a (CEPAC), Hawkins 
(WPAC), Saunders (SOP) and Langmuir (lOP). B a t i z a , Hawkins and 



Langmuir have agreed to serve, but new l i a i s o n s w i l l have to be 
found f o r ARP and SOP sin c e Juteau and Saunders are r o t a t i n g o f f 
LITHP. 

2.2 NSF/ODP (R. Batiza/A. Adamson) 

- ESF j o i n e d ODP on June 1; about $5 m i l l i o n i n USSAC money 
w i l l be a v a i l a b l e next FY f o r d r i l l i n g r e l a t e d science ( s i t e 
surveys, syntheses, e t c . ) . 

- Audrey Meyer w i l l r e place Robb Ki d d at ODP 

2.3 lOP (B. Duncan) 

- lOP s t r o n g l y supports I n t r a p l a t e Deformation, 90E Ridge, 
Broken Ridge, Exmouth Plat e a u and Argo Abyssal P l a i n programs as 
p r e v i o u s l y scheduled and as a f i r s t a l t e r n a t i v e , i f the Red Sea i s 
not d r i l l e d , favors an extension of the Argo Abyssal P l a i n program. 

- lOP would l i k e to resupply at the end of Leg 119 at 
Kerguelen u s i n g a second ship i n s t e a d of at Reunion. PCOM endorsed 
Reunion because of the a d d i t i o n a l c o s t s of resupply a t Kerguelen ( a t 
l e a s t $0.5 m i l l i o n ) , but t h i s means l o s i n g 14 days of prime d r i l l i n g 
time. 

- lOP and SOHP to form a working group to i r o n out d i f f e r e n c e s 
between panels on Kerguelen d r i l l i n g . 

- lOP endorses SSP request f o r near-bottom 3.5 kHz pinger on 
SWIR s i t e survey. lOP a l s o requests a bottom camera f o r i d e n t i f y i n g 
rubble. 

- Neogene s i t e survey work done. B r i t i s h w i l l survey Makran i n 
Nov-Dec. I n s u f f i c i e n t s i t e survey i n f o r m a t i o n f o r Somali Deep 
Hole. 

2.4 WPAC (M. Leinen) 

- WPAC has r e v i s e d t h e i r f i r s t d r i l l i n g prospectus and r e -
p r i o r i t i z e d the v a r i o u s proposed d r i l l i n g l e g s . The Bonin-1, Bonin-
Mariana-2 and Japan Sea Legs, a l l s t r o n g l y endorsed by LITHP, are 
hig h on WPACs p r i o r i t y l i s t and, i n general, LITHP i s s a t i s f i e d w i t h 
WPAC recommendations. However, two p o i n t s of concern were r a i s e d : 

Lau Basin: Lau Ba s i n d r i l l i n g , another h i g h - p r i o r i t y LITHP 
o b j e c t i v e , has s l i p p e d i n the WPAC rankings apparently because o f 
confu s i o n over d i f f e r e n t i n t e r p r e t a t i o n s of Lau Ba s i n t e c t o n i c s and 
geochemistry. LITHP endorses WPACs c a l l f o r a Lau Ba s i n Working 
Group to synthesize the a v a i l a b l e data and present a r e v i s e d 
p r o p o s a l . Jim Hawkins, of LITHP, w i l l serve on the working group, 

Geochemical Reference Holes: At i t s l a s t meeting LITHP 
s t r o n g l y endorsed the d r i l l i n g of geochemical reference holes 
seaward o f the Mariana and Bonin trenches to address two problems of 



g l o b a l s i g n i f i c a n c e : (1) the b u l k composition of sediment and 
alt e r e d ' basement b e i n g r e c i r c u l a t e d i n t o the mantle and (2) the 
temporal v a r i a t i o n s i n the composition of the igneous c r u s t . The 
r e v i s e d WPAC prospectus c a l l s f o r one s i t e (BONIN S i t e 8) 
immediately outboard of the other Bonin d r i l l holes to be d r i l l e d 
though the sediments to b i t d e s t r u c t i o n . LITHP b e l i e v e s s i g n i f i c a n t 
p e n e t r a t i o n i n t o igneous basement i s e s s e n t i a l a t the geochemical 
reference h o l e s . We propose a r e - e n t r y cone and a m u l t i p l e b i t hole 
w i t h s u b s t a n t i a l basement p e n e t r a t i o n . This o b j e c t i v e should not be 
an appendage to the Bonin proposal, but merits devotion of at l e a s t 
h a l f a l e g . LITHP a l s o b e l i e v e s a second s i t e should be d r i l l e d 
outboard of the Marianas. Thus an e n t i r e l e g or p a r t s of two le g s 
(e.g. 1/2 of the Zenisu Ridge leg) should be devoted to t h i s 
o b j e c t i v e . A proposal o u t l i n i n g i n more d e t a i l the s c i e n t i f i c 
r a t i o n a l e behind the geochemical reference holes and more 
in f o r m a t i o n on s p e c i f i c s i t e s w i l l be submitted to ODP and WPAC by 
C. Langmuir and M. Leinen p r i o r t o the next WPAC meeting. 

- LITHP urges t h a t a l l Mariana-Bonin s i t e s be d r i l l e d i n t o 
igneous basement to b i t d e s t r u c t i o n . 

2.5 CEPAC (E. Davis) 

- CEPAC i s i n a s t a t e of f l u x w i t h a new panel chairman yet to 
be appointed (D. Rea i s going to NSF) and a number o f new members. 

- CEPAC c a r r i e d out another straw vote on t h e i r most favored 
d r i l l i n g packages, r e c o g n i z i n g that proposals are s t i l l coming i n 
and g u i d i n g c r i t e r i a from thematic panels are s t i l l being r e c e i v e d . 
The r e s u l t s were: 

Rank D r i l l i n g Package 

1 EPR I30N f a s t spreading (3 l e g s ) 
1 Ontong Java P l a t e a u 
1 North P a c i f i c r e c o n s t r u c t i o n s 
2 A t o l l s and guyots 
2 Northeast P a c i f i c convergence 
2 Juan de Fuca sedimented r i d g e 
3 North P a c i f i c p a l e o - e n v i r - c l i m a t e 
4 Bering Sea p a l e o - e n v i r - t e c t o n i c s ; 
4 E q u a t o r i a l P a c i f i c paleocean-envir 
6 C r u s t a l flexure-Hawaiian moat 
5 Old P a c i f i c c r u s t and sediments 
5 G u l f of C a l i f o r n i a 
5 Northeast P a c i f i c (INPAC) paleocean 
5 A l e u t i a n convergence 
6 C h i l e t r i p l e j u n c t i o n 
7 Costa R i c a convergence 
7 C a l i f o r n i a margin 
7 G u l f of Al a s k a sediment and t e c t o n i c s 



- t h i s straw vote i n d i c a t e d a t l e a s t 14 d r i l l i n g packages are 
favored f o r f u r t h e r c o n s i d e r a t i o n . Since EPR r e q u i r e s 3 l e g s , the 
t o t a l ntimber of legs i d e n t i f i e d i s 16 or 2.7 years of d r i l l i n g i n 
the CEPAC re g i o n . 

- LITHP requests a j o i n t meeting w i t h CEPAC i n e a r l y January (6 
and 7) i n London or at the f o l l o w i n g meeting i n l a t e s p r i n g (May ? ) . 

3. LITHP "WHITE PAPER" 

John Malpas i s i n self-imposed e x i l e i n Cyprus a w a i t i n g the 
c o n t r i b u t i o n s of v a r i o u s LITHP members to the "White Paper" 
o u t l i n e d at our l a s t meeting. The chairman pleaded w i t h the panel 
members to send t h e i r c o n t r i b u t i o n s to Malpas and D e t r i c k ASAP. A 
d r a f t o f the "White Paper" w i l l be put together i n September and 
c i r c u l a t e d by m a i l to panel members i n October f o r comment. 

4. SCIENTIFIC RESULTS (Bryan/Juteau) 

B i l l Bryan summarized the s c i e n t i f i c r e s u l t s from d r i l l i n g at 
S i t e 648B on Leg 109. The hole was advanced from 33.3 m to 50.5 m 
sub-bottom, a t o t a l increase i n depth of 17.2 m. Core recovery was 
approximately 2.17 m, f o r a t o t a l recovery r a t e o f 12.7%. Much o f 
the time spent i n the hole was devoted to attempts to s t a b i l i z e the 
hole w i t h cement and i n r e d r i l l i n g f i l l . S i x d r i l l i n g days were 
l o s t f i s h i n g bottom hol e assemblies. The a d d i t i o n a l p e n e t r a t i o n 
extended the l i t h o l o g i c sequence recognized by Leg 106. Fresh 
p i l l o w b a s a l t s o v e r l a y a f i n e - g r a i n e d t o g l a s s y dark b a s a l t >1 m 
t h i c k at about 34 m below the s e a f l o o r . Beneath t h i s l a y e r i s a 
d i s t i n c t i v e , moderately v e s i c u l a r b a s a l t 1-2 m t h i c k w i t h p a r t l y 
f i l l e d "segregation v e s i c l e s " and numerous m i a r o l i t i c c a v i t i e s . 
Below t h i s gas-enriched zone the b a s a l t becomes massive and more 
c o a r s e l y c r y s t a l l i n e and p l a g i o c l a s e c r y s t a l s increase i n s i z e and 
abundance downward. This sequence can reasonably be i n t e r p r e t e d as 
a s i n g l e c o o l i n g u n i t , very l i k e l y the upper p a r t o f a l a v a lake 
ponded w i t h i n the small v o l c a n i c cone of Se r o c k i Volcano. The 
v e s i c u l a r i n t e r v a l may r e s u l t from r i s i n g gas being trapped beneath 
the quenched surface of the l a v a l a k e , w h i l e the more massive lower 
i n t e r v a l may represent the i n t e r i o r of the l a v a pond. 

Although Leg 109 was unsuccessful i n an attempt to spud i n t o 
p l u t o n i c gabbros exposed on a topographic hi g h j u s t southwest o f the 
Kane RTI ( S i t e 669), a t S i t e 670 almost 100 m of s e r p e n t i n i z e d 
p e r i d o t i t e were d r i l l e d beneath 6-8 m of sediment i n the western 
p o r t i o n of the r i f t v a l l e y between S i t e s 648 and 649. Hole 670A was 
spudded u s i n g an unsupported p o s i t i v e displacement c o r i n g motor 
(PDCM). A f t e r c o r i n g from 3625 to 3660.7 m, the PDCM d r i l l i n g 
assembly was r e t r i e v e d and the hole was re-entered u s i n g a r o t a r y 
c o r i n g system. This remarkable r e - e n t r y (the hole was a c r a t e r 4x8 
f t ) took l e s s than 15 minutes u s i n g the TV system and the ship's 
dynamic p o s i t i o n i n g system. Recovery r a t e s ranged from 1-17%, w i t h 
an average o f 7-8%. T h i e r r y Juteau d e s c r i b e d f o u r d i f f e r e n t u n i t s 
of s e r p e n t i n i t e d h a r z b u r g i t e i d e n t i f i e d i n the hole . G e n e r a l l y the 



degree of s e r p e n t i n i z a t i o n decreases downward i n the s e c t i o n and the 
rocks are s t r o n g l y f o l i a t e d along a h o r i z o n t a l plane suggesting the 
p e r i d o t i t e may have been emplaced and s e r p e n t i n i z e d i n p l a c e . The 
g e o l o g i c s e t t i n g o f t h i s s e r p e n t i n i t e body, almost a t the a x i s of 
the median v a l l e y , d e f i e s conventional notions of oceanic c r u s t a l 
s t r a t i g r a p h y and the c r u s t a l a c c r e t i o n process. 

The Leg 109 c o - c h i e f s made a number of observations r e l e v a n t to 
f u t u r e bare-rock, c r u s t a l d r i l l i n g : (1) spud-in i s not a problem, 
except i n very massive rock l i k e gabbro, (2) unsupported spud-in i s 
p o s s i b l e without a guidebase, (3) r e - e n t r y without a guidebase i s 
p o s s i b l e w i t h the r e a l - t i m e video system, (4) s m a l l e r , l i g h t e r and 
cheaper guidebases and r e - e n t r y cones are f e a s i b l e , (5) the ship 
has a surveying c a p a b i l i t y that can a l l o w the p r e c i s e p o s i t i o n i n g of 
d r i l l s i t e s r e l a t i v e to s e a f l o o r g e o l o g i c a l f e a t u r e s , but the camera 
system has a depth l i m i t of 20,000' (-6000 m), (6) a v a i l a b l e 
d r i l l i n g j a r designs are not w e l l - s u i t e d f o r work when they don't 
have l a t e r a l support, (7) the core r e t r i e v a l system of the PDCM 
needs to be redesigned and (8) although the t o t a l p e n e t r a t i o n and 
recovery r a t e s obtained on Leg 109 are l e s s than hoped f o r , v a l u a b l e 
s c i e n t i f i c r e s u l t s were obtained and ODP should be encouraged to 
improve c r u s t a l d r i l l i n g techniques so t h a t f u t u r e bare-rock 
d r i l l i n g can be c a r r i e d out. 

4.2 ENGINEERING REPORT (S. Howard) 

Steve Howard, the D r i l l i n g Superintendent on Leg 109, presented 
an overview of d r i l l i n g operations at S i t e 648 and d e s c r i b e d some 
short-term and long-term development options f o r f u t u r e hard rock 
d r i l l i n g e f f o r t s (see Appendix I ) . 

Hole s t a b i l i t y remains the major l i m i t i n g f a c t o r i n d r i l l i n g i n 
f r e s h , h i g h l y f r a c t i o n e d b a s a l t i c rocks. P e n e t r a t i o n r a t e s of up to 
2 m/hr were obtained w i t h the 9-7/8" core b i t s , but sloughing of 
rubble i n t o the hole l i m i t e d t o t a l p e n e t r a t i o n to 17 m d e s p i t e 
aggregate d r i l l i n g of over 165 m of b a s a l t , b a s a l t i c rubble and 
cement during the l e g . Cementing was somewhat e f f e c t i v e at 
improving h o l e s t a b i l i t y , but mud sweeping operations were of 
marginal success at removing c u t t i n g s . Improvements made i n b i t 
p r o t e c t i o n based on Leg 106 increased the b i t l i f e of the 9-7/8" 
c o r i n g b i t s from l e s s than 6 hrs to almost 10 h r s . However, the Leg 
109 r e s u l t s i n d i c a t e t h a t a major redesign of the d r i l l i n g j a r s and 
the PDCM w i l l be needed. 

The panel discussed the f u t u r e of d r i l l i n g i n young c r u s t a l 
rocks i n l i g h t of the experience of Legs 106 and 109. I t i s c l e a r 
t h a t s i g n i f i c a n t engineering development w i l l be r e q u i r e d i f t h i s 
type of d r i l l i n g i s to be s c i e n t i f i c a l l y f e a s i b l e . Among the s h o r t 
and long-term options discussed were: 

- emphasis on d r i l l i n g s m a l l e r bore h o l e s . S i g n i f i c a n t 
improvements were noted when the hole s i z e was reduced from 12-1/4" 
to 9-7/8" and reducing the hole s i z e f u r t h e r should improve hole 
c o n d i t i o n s . A f u r t h e r r e d u c t i o n i n hole s i z e w i l l n e c e s s i t a t e 



developing s p e c i a l s i z e d r i l l b i t s , d r i l l c o l l a r s and c a s i n g not i n 
the s u i t e o f t o o l s c u r r e n t l y u t i l i z e d by ODP. 

- use of high-speed diamond b i t s powered by downhole 
motors/turbines. The r o l l e r - c o n e b i t s c u r r e n t l y used by ODP are not 
w e l l - s u i t e d f o r d r i l l i n g and c o r i n g c r u s t a l rocks. The 3.75 i n . 
diameter N a v i d r i l l c o r i n g system c u r r e n t l y under development a t TAMU 
may be the k i n d of system r e q u i r e d . 

- s i d e - w a l l c o r i n g techniques t o improve the re p r e s e n t a t i v e n e s s 
of the recovered m a t e r i a l . 

- d r i l l - i n c a s i n g to improve hole s t a b i l i t y . 

- redesigned d r i l l i n g j a r s s u i t a b l e f o r use without l a t e r a l 
support. 

- redesigned PDCM c o r i n g system. 

- s m a l l e r , l i g h t e r and cheaper guidebases. 

- improved cementing and mud-sweeping techniques. 

The panel noted that most of the engineering development 
des c r i b e d above i s a long-term e f f o r t (2-5 years) t h a t w i l l r e q u i r e 
a s i g n i f i c a n t commitment o f resources by ODP. However, given the 
hig h s c i e n t i f i c p r i o r i t y the l i t h o s p h e r i c community places on young 
c r u s t a l d r i l l i n g such a commitment i s , i n our o p i n i o n , j u s t i f i e d . 
The l o n g - l e a d time before such d r i l l i n g w i l l be attempted i n the 
c e n t r a l and east e r n P a c i f i c provides a unique opportunity to develop 
t h i s new technology. I t may be f e a s i b l e to t e s t new hard-rock 
d r i l l i n g techniques on lan d i n s i m i l a r g e o l o g i c s e t t i n g s i n I c e l a n d 
or Hawaii before use at sea. 

- The LITHP recommends that TAMU put together a r e p o r t 
summarizing the r e s u l t s of Legs 106 and 109 and o u t l i n i n g a 
s p e c i f i c , long-term engineering development p l a n f o r improving the 
f e a s i b i l i t y o f young, c r u s t a l d r i l l i n g . The r e p o r t w i l l be prepared 
w i t h the a s s i s t a n c e of LITHP and Leg 106/109 c o - c h i e f s and w i l l be 
submitted to PCOM by e a r l y December. 

5. SITE 395A, LEG 111 (504B) 

K i e r Becker next reviewed the r e s u l t s of l o g g i n g a t Hole 395A. 
The nine-day l o g g i n g program a t t h i s s i t e was extremely s u c c e s s f u l 
and together w i t h l o g g i n g done a t 418A on Leg 102 completes a s u i t e 
of three logged deep c r u s t a l holes (504B, 395A and 418A) t h a t 
represents a major accomplishment of the new d r i l l i n g program. The 
logs run at 395A in c l u d e the Schlumberger GST-ACT-NGT neutron 
a c t i v a t i o n l o g , German magnetometer ( v e r t i c a l f i e l d o n l y ) , 
Schlumberger LSS-DIL-SFL (sonic and r e s i s t i v i t y ) , German magnetic 
s u s c e p t i b i l i t y , L-DGO multichannel s o n i c , Japanese magnetometer, 
l a r g e - s c a l e r e s i s t i v i t y , and Schlumberger LDT-CNT-NGT ( l i t h o d e n s i t y 
p l u s i n c l i n o m e t e r ) . I n a d d i t i o n , packer experiments were 
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s u c c e s s f u l l y s et at 396 and 536 m, f o r b u l k p e r m e a b i l i t y measure­
ments over the lowermost 210 and 80 m of open h o l e . A p r e l i m i n a r y 
i n t e r p r e t a t i o n of the l o g g i n g data i n d i c a t e s t h a t Hole 395A was 
d r i l l e d through the h i g h l y porous, permeable l o w - v e l o c i t y p i l l o w s of 
seism i c Layer 2A, before p e n e t r a t i n g the g r a d a t i o n a l boundary be­
tween Layers 2A and 2B. P e r m e a b i l i t i e s i n the upper 500 m of 395A 
are g r e a t e r than the p e r m e a b i l i t y i n the uppermost 200 m of 504B. 

The plans f o r Leg 111 were a l s o discussed. The l e g has three 
major o b j e c t i v e s : (1) deepening 504B, (2) l o g g i n g 504B and (3) 
c a r r y i n g out a 5 day program of APC and XCB c o r i n g to basement to 
o b t a i n b i o s t r a t i g r a p h i c and paleoceanographic i n f o r m a t i o n and study 
processes of d i a g e n e t i c a l t e r a t i o n . T h i r t y days w i l l be devoted t o 
d r i l l i n g a t 504B and the expected a d d i t i o n a l p e n e t r a t i o n i s about 
500 m. A 9-10 day lo g g i n g program w i l l f o l l o w w i t h the f u l l s u i t e 
of l o g g i n g t o o l s and a 2-day VSP experiment. The back-up program i s 
a s e r i e s of s i n g l e b i t holes to study heat flow v a r i a b i l i t y around 
504B ( M o t t l p r o p o s a l ) . 

6. LEG 115 (SWIR) 

The panel discussed the Dick et a l . r e v i s e d proposal (86/388) 
f o r d r i l l i n g on the Southwest Indian Ridge. LITHP r e a f f i r m e d i t s 
s t r o n g support f o r the s c i e n t i f i c o b j e c t i v e s o f the SWIR d r i l l i n g 
program, but noted a number of t e c h n i c a l problems w i t h the present 
proposal. 

- the TV system i s l i m i t e d to depths of l e s s than 20,000 f t 
(-6000 m) and many of the proposed s i t e s (SWIR l a to I j ; SWIR 2, 
SWIR 4) are i n water depths o f 6000 m or greater. Since the TV 
system i s e s s e n t i a l to cu r r e n t d r i l l i n g operations shallower s i t e s 
must be s e l e c t e d . 

- the PDCM core r e t r i e v a l system needs to be completely 
redesigned. The 7 to 10 pogo hol e s proposed f o r SWIR 1 are thus 
probably not p r a c t i c a l w i t h the present c o r i n g motor system. An 
a l t e r n a t i v e i s to use a conventional r o t a r y core mounted below a 
d r i l l i n g motor, but t h i s precludes w i r e - l i n e core r e t r i e v a l . Holes 
d r i l l e d 10-20 m i n t o basement below 9 m of sediment w i l l r e q u i r e a 
minimum of 2-3 pipe t r i p s w i t h t h i s system a t 36-48 h r s / t r i p p l u s 
d r i l l i n g time, s e v e r e l y l i m i t i n g the number of such holes that can 
be d r i l l e d . 

- Leg 109 demonstrated t h a t d r i l l i n g c o n d i t i o n s i n a l t e r e d 
p e r i d o t i t e s can be q u i t e favorable ( S i t e 670), but spudding i n t o 
p l u t o n i c rocks (gabbros) beneath a t h i n cover of b a s a l t i c rubble may 
not be f e a s i b l e without a guidebase ( S i t e 669). 

- rubble, which i s expected to be ubi q u i t o u s i n the f r a c t u r e 
zone, i s p o t e n t i a l l y a major d r i l l i n g problem. 
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Based on t h i s d i s c u s s i o n LITHP makes the f o l l o w i n g recommenda-
t i o n s : 

1. Because of t e c h n i c a l l i m i t a t i o n s the use of the 
d r i l l i n g technique on SWIR needs to be re-evaluated. 

2. S e r p e n t i n i z e d p e r i d o t i t e i s the most d r i l l a b l e t a r g e t i n 
the f r a c t u r e zone environment and s i t e survey i n f o r m a t i o n (Sea Beam, 
bottom camera, dredge r e s u l t s ) w i l l be c r i t i c a l i n l o c a t i n g 
p o t e n t i a l outcrops r e l a t i v e l y f r e e of s u r f i c i a l rubble. 

3. P o t e n t i a l d r i l l i n g s i t e s (e.g., SWIR 3) i n r e l a t i v e l y 
shallow water depths on the f r a c t u r e zone w a l l s and ou t s i d e the 
f r a c t u r e zone v a l l e y need to be i d e n t i f i e d i n the s i t e survey 
because o f camera depth l i m i t a t i o n s and to minimize pipe t r i p time. 

4. The hard rock guidebase should be a v a i l a b l e f o r use on Leg 
115 should d i f f i c u l t i e s a r i s e w i t h unsupported spud i n . 

The panel discussed the p o s s i b i l i t y of postponing SWIR d r i l l i n g 
to a l a t e r date i n the Indian Ocean d r i l l i n g program, but i t was 
uncl e a r whether t h i s was e i t h e r l o g i s t i c a l l y f e a s i b l e or would buy 
enough time to a l l o w s i g n i f i c a n t new engineering development. The 
panel concluded t h a t a t t h i s p o i n t , the most e f f e c t i v e means of 
improving the l i k e l i h o o d of a s u c c e s s f u l SWIR d r i l l i n g l e g i s a 
well-designed and executed s i t e survey. The panel w i l l i n v i t e H. 
Dick t o present the s i t e survey r e s u l t s a t the next LITHP meeting i n 
January. 

7. CO-CHIEF NOMINATIONS 

Table 1 l i s t s LITHP Co-chief S c i e n t i s t nominations f o r the 
r e l e v a n t Indian Ocean l e g s . 

Table 1 
LITHP Nominations f o r Indian Ocean Legs Co-Chief S c i e n t i s t s 

Leg U.S. Non-U.S. 

115 SWIR 

116 Red Sea 

121 Broken Ridge 
90E S 

I n t r a p l a t e 
122 90E N 

R. von Herzen; 
H. Dick 

E. B o n a t t i ; 
M. S t e c k l e r ; 
J . Cochran 

J . Curray; 
R. Duncan; 
J . S c l a t e r 

J . Cann (U.K.); R. Hyndman 
(Canada); A. N i c o l a s ( F r . ) ; 
P. Robinson (Canada), M. 
S a l i s b u r y (Canada) 

H. Backer (Ger.); P. Guennoc 
( F r . ) ; G. Pautot ( F r . ) ; U. 
von Rad (Ger.); R. Whitmarsh 
(U.K.) 

J . P e i r c e (Canada); R. Whit­
marsh (U.K.) 
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8. PACIFIC DRILLING - OBJECTIVES AND LONG-TERM PLANNING 

At the request of PCOM, the LITHP discussed i t s long-term 
thematic o b j e c t i v e s i n the c e n t r a l and e a s t e r n P a c i f i c . T h i s 
d i s c u s s i o n began w i t h p r e s e n t a t i o n s by Rodey B a t i z a on the r e s u l t s 
of the Seamount D r i l l i n g Workshop h e l d at L-DGO i n June and a 
p r e s e n t a t i o n by E a r l Davis on recent g e o l o g i c a l and geophysical 
i n v e s t i g a t i o n s of the northern Juan de Fuca Ridge. 

A f t e r extensive d i s c u s s i o n the panel developed a l i s t of e i g h t 
thematic o b j e c t i v e s f o r l i t h o s p h e r e d r i l l i n g i n the c e n t r a l and 
e a s t e r n P a c i f i c (Table 2). The s c i e n t i f i c r a t i o n a l e f o r each of 
these themes w i l l be i n c l u d e d i n the LITHP White Paper. The l i s t i s 
s i m i l a r to one developed at the l a s t panel meeting and i s not 
fundamentally d i f f e r e n t from the l i t h o s p h e r i c o b j e c t i v e s o u t l i n e d i n 
the o r i g i n a l COSOD document. 

Although LITHP considers a l l of these important l i t h o s p h e r i c 
o b j e c t i v e s t h a t can be addressed by d r i l l i n g i n the c e n t r a l and 
e a s t e r n P a c i f i c , the panel r e a f f i r m s i t s commitment to mid-ocean 
r i d g e d r i l l i n g as i t s h i g h e s t p r i o r i t y . However, to achieve t h i s 
o b j e c t i v e i t w i l l r e q u i r e : 

(1) a s u b s t a n t i a l , long-term coimnitment from ODP to develop new 
engineering techniques to improve p e n e t r a t i o n and recovery r a t e s 
when d r i l l i n g i n young c r u s t a l rocks. 

(2) a multi-leg, focussed d r i l l i n g effort on mid-ocean r i d g e s . 

Without t h i s k i n d of long-term, t w o - f o l d commitment, i t i s 
u n l i k e l y that t h i s h i g h e s t p r i o r i t y l i t h o s p h e r i c o b j e c t i v e w i l l be 
achieved i n the c u r r e n t d r i l l i n g program 

9. PANEL MEMBERSHIP AND ROTATION 

L a r r y Cathles has d e c l i n e d an i n v i t a t i o n to j o i n LITHP and G.M. 
Purdy and M. Leinen are r o t a t i n g o f f the panel e f f e c t i v e the end of 
1986. T h i s reduces LITHP membership to 14. Based on the r o t a t i o n 
schedule approved at the l a s t LITHP meeting we request t h a t John 
Mutter (L-DGO) be appointed to the panel p r i o r to our next meeting. 

10. NEXT MEETING 

January 6 and 7 i n London (hosed by Andy Saunders and J u l i a n 
P i e r c e ) to c o i n c i d e w i t h the G e o l o g i c a l S o c i e t y ' s conference on 
Magmatism i n the Ocean Basins to be h e l d i n L e i c e s t e r , 8-10 January. 
I f p o s s i b l e , LITHP requests a j o i n t meeting w i t h CEPAC. 

The LITHP meeting adjourned at 1645 on 29 J u l y . 
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Table 2 

LITHP, lliematic^ O b i e c t i v e s ^ l n the Cen^ and Eastern P a c i f i c ^ 

Theme 

* Magmatic, t e c t o n i c and hydrothermal 
processes at MOR 

* Deeper s t r u c t u r e and composition of 
oceanic c r u s t and upper mantle 

* L i t h o s p h e r i c f l e x u r e and rheology 

* I n t r a p l a t e volcanism - magmatism, 
t e c t o n i c h i s t o r y 

* C r u s t a l s t r u c t u r e and o r i g i n of 
oceanic plateaus 

* C r u s t a l and l i t h o s p h e r i c aging 
* Mantle heterogeneity 
* G l o b a l geochemical f l u x e s 

Locations 

EPR ( i n c l . n ear-axis seamounts) 
Juan de Fuca/Gorda, G u l f of 
C a l i f o r n i a 

504B 
Fast spreading c r u s t (e.g. 597G) 
FZ, Nova-Canton Trough 

Hawaiian moat, Marquesas s w e l l 

A t o l l s and Guyots (e.g. Mid-Pacs) 
Hot spot volcanos (e.g. L o i h i , 
T e a h i t i a ) 

Ontong-Java 

Leg 82 type t r a n s e c t s ; d r i l l i n g 
i n t o basement wherever f e a s i b l e 

^ D r i l l i n g a t mid-ocean ri d g e s i s the hi g h e s t p r i o r i t y LITHP o b j e c t i v e i n the^ 
CEPAC re g i o n . The remaining o b j e c t i v e s are a l l important, i n many cases ' 
i n t e r r e l a t e d , and have not been p r i o r i t i z e d . 
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APPENDIX I 

FUTURE CONSIDERATIONS FOR HARD ROCK DRILLING 

GUIDE BASE 
P r i o r to b u i l d i n g anymore guide bases, the second guide base should be 

deployed. More o p e r a t i o n a l and engineering data i s needed on the e x i s t i n g 
guide base systems p r i o r to making any s i g n i f i c a n t m o d i f i c a t i o n s . 

DRILLING - CORING YOUNG FRACTURED ROCK 

Emphasis must be p l a c e d on d r i l l i n g s m a ller bore h o l e s . S i g n i f i c a n t 
improvements were noted when the h o l e s i z e was reduced from 12-1/4" t o 9-7/8" 
i n diameter. I t can be expected t h a t reducing the hole s i z e f u r t h e r would 
r e s u l t i n continued improvement i n hole c o n d i t i o n s . A f u r t h e r r e d u c t i o n i n 
hole s i z e however w i l l n e c e s s i t a t e developing s p e c i a l s i z e d r i l l b i t s , d r i l l 
c o l l a r s , and c a s i n g not i n the s u i t e of t o o l s c u r r e n t l y u t i l i z e d by the Ocean 
D r i l l i n g Program (1-2 y e a r s ) . 

The u t i l i z a t i o n of the guide base has proven to be an e f f e c t i v e means of 
spudding a hole i n on hard rock w i t h only minimal support f o r the bottom-hole 
assembly. The d r i l l i n g techniques used to date have provided reasonable 
p e n e t r a t i o n r a t e s (1-2 meters/hour). The most l i m i t i n g f a c t o r i n d r i l l i n g 
young f r a c t u r e d b a s a l t formations i s the l a c k of hole s t a b i l i t y . Emphasis 
needs to be p l a c e d on a means of addressing the unstable hole c o n d i t i o n s e a r l y 
on. 

Current Options - Short Term Development 

Reduce hole s i z e s - minimize hole disturbance. 
Pump cement plugs on s e l e c t e d b i t runs. 
S e l e c t i o n of d r i l l s i t e s - s e l e c t more s t a b l e . 

bare rock formations to d r i l l . May defeat 
science o b j e c t i v e s ? 

Future Options - Long Term Development 

Core s m a l l h o l e s w i t h h i g h speed diamond b i t s 
powered by downhole motors/turbines. The 3.750 
diameter N a v i d r i l l c o r i n g system i s c u r r e n t l y 
under development. A one to two year development 
p e r i o d i s estimated. 

Because of budget r e s t r i c t i o n s w i l l be put on 
h o l d . Next year. 

HOLE CLEANING TECHNIQUES 

A means of removing course d r i l l c u t t i n g s and rubble from the hole needs 
to be developed. This may p o s s i b l y be accomplished by modifying the geometry 
of the guide base and r e e n t r y cone to maintain adequate flow r a t e s to expel 
the c u t t i n g s more e f f i c i e n t l y to the sea f l o o r . 
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PENETRATION RATES 

U t i l i z i n g e x i s t i n g r o l l e r cone core b i t technology p e n e t r a t i o n r a t e s of 
two meters/hour have been r e a l i z e d to date. A p e n e t r a t i o n r a t e of two 
meters/hour i s considered reasonable i n f r a c t u r e d b a s a l t formations. 

In order to improve p e n e t r a t i o n r a t e s i n d r i l l i n g and c o r i n g f r a c t u r e d 
b a s a l t s , again s m a l l e r hole s i z e s and the u t i l i z a t i o n of h i g h speed diamond 
b i t s should be explored. 

RECOVERY RATES 

Recovery r a t e c o r i n g f r a c t u r e b a s a l t has v a r i e d between an average of 8 
to 15 percent on Leg 106 and 109. The major cause o f poor core recovery may 
be a t t r i b u t e d to jamming of the core b a r r e l w i t h rubble. 

The m a j o r i t y of the hard rock c o r i n g was done w i t h the proven r o t a r y 
c o r i n g system. Core recovery i s expected to remain poor (8-15 percent) when 
d r i l l i n g h i g h l y unstable formations regardless o f the c o r i n g system. 

Improvements i n core recovery may be r e a l i z e d by s e l e c t i n g d r i l l i n g 
techniques that w i l l minimize hole disturbance. 


