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R . R . S . DISCOVERY, 

a t S a n 

28 th F e b r u a r y , 1965 

T o P r o f e s s o r S i r E d w a r d B u l l a r d , 
D e p a r t m e n t of G e o d e s y and G e o p h y s i c s , 
C a m b r i d g e U n i v e r s i t y , E n g l a n d . 

H e r e w i t h a R e p o r t of p r o c e e d i n g s s i n c e we l e f t P l y m o u t h , D a t e s 
2nd " 28 th F e b r u a r y 1965 

(a) W E A T H E R 

T h i s h a s b e e n the d o m i n a t i n g f o r c e in what w e h a v e done; we h a v e 
h a d a b o u t f i v e days w h e n t he wind was ' l e s s t han f o r c e 5 to 6 . F o r 
tlie r e s t of t h e t i m e i t h a s b e e n b lowing f o r c e 7 to 9, u s u a l l y f r o m the 
N . E . We h a v e b e e n ob l iged to h e a v e - t o on two o c c a s i o n s - on both 
w e w e r e u n d e r w a y and w o r k i n g w i t h i n 24 hou r s» T h e t y p e of w o r k 
we c o u l d do w a s , h o w e v e r , r e s t r i c t e d . F o r e x a m p l e , on ly one s u r -
f a c e s e i s m i c s t a t i o n h a s b e e n p r a c t i c a b l e . 

T h e m o t i o n of the s h i p h a s b e e n m u c h g r e a t e r t h a n we h a d h i t h e r t o 
e x o e r i e n c e d in th i s s h i p bu t a p a r t f r o m c a u s i n g d i s c o m f o r t d id no t 
c a u s e i n t e r f e r e n c e wi th s c i e n t i f i c w o r k , excep t wi th t he c o r i n g p r o -
g r a m m e a s d i s c u s s e d b e l o w , 

(b) N A R R A T I V E 

We l e f t P l y m o u t h a t 1630 on F e b r u a r y 2nd a n d o n c e sou th of the 
E d d y s tone w e b e g a n tlie f a m i l i a r g r a v i t y c a l i b r a t i o n r u n sou th f r o m 
the E d d y s t o n e t o w a r d s U s h a n t . T h e r u n was e x t e n d e d t o p a s s o v e r 
o t h e r s u b m a r i n e p e n d u l u m s t a t i o n s i n t he B a y of B i s c a y . 

A t a p o i n t a b o u t half way a c r o s s t h e T ly we s t o p p e d to s t r e t c h the 
co r i i i g w i n c h w i r e and t e s t , v a r i o u s p r e s s u r e c o n t a i n e r s . T h i s w a s 
a c c o m p l i s h e d wi thou t m u c h d i f f i c u l t y ; i t w a s , h o w e v e r , a p p a r e n t 
t h a t t h e b a d l y w o r n t r a v e r s i n g r o l l e r s on the c o r i n g w i n c h would h a v e 
to be r e p l a c e d a f t e r on ly a f e w m o r e l o w e r i n g s . 

On F e b r u a r y 4 th the s h i p r e a c h e d the p o s i t i o n f o r t h e beg inn ing 
of a c o r i n g p r o g r a m m e on t h e a b y s s a l plain, a n d th i s p r o g r a m m e 
p r o c e e d e d w i t h s o m e s h i f t i n g of s u b s e q u e n t p o s i t i o n s to the w e s t f o r 
6 c o r e s . In be£v/een the f i r s t and Second c o r e s a wing t r a v e r s i n g 
r o l l e r f r o m t h e t r a w l w inch w a s s w o p p e d over wi th a c o r i n g roller in 
w h i c h t he b a l l r a c e h a d b r o k e n . No c o r e s w e r e ob ta ined ; th i s was 
p a r t l y b e c a u s e of p r e m a t u r e r e l e a s e of t he t r i g g e r m e c h a n i s m in the 
h i g h s e a s a n d winds but p r o b a b l y , m o r e i m p o r t a n t , b e c a u s e of t he 
h a r d n e s s of t h e b o t t o m . 

On F e b r u a r y 6th t h i s p r o g r a m m e w a s a b a n d o n e d a n d a c o u r s e w a s 
s e t f o r a s u r v e y wi th e c h o - s o u n d e r , m a g n e t o m e t e r and g r a v i t y m e t e r 
of a n a r e a on t he c o n t i n e n t a l s l o p e and shel f off t h e N , C o a s t of S p a i n . 
T h i s s u r v e y , c o n d u c t e d in h i g h winds f r o m the N o r t h a n d E a s t , w a s 
c o m p l e t e d on 9 th F e b r u a r y . I t i n c l u d e d t he i n v e s t i g a t i o n of a s u s p e c t 
o f f - s h o r e banlc, w h i c h p r o v e d t o be n o n - e x i s t e n t . 
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Ga le f o r c e winds p r e c l u d e d s t a t i o n w o r k so a c o u r s e was s e t f r o m 
C a p e F i n i s t e r r e t o w a r d s G a l i c i a B a n k and Swallow B a n k , It was 
i n t e n d e d to r e s u m e c o r i n g i n t h e I b e r i a n a b y s s a l p la i i . if t he w e a t h e r 
p e r m i t t e d . H o w e v e r , t h e r e w a s no r e s p i t e and Swal low Bank was 
r e a c h e d e a r l y in tlie m o r n i n g of 11th F e b r u a r y . The s h i p then, in 
t h e N . E . ga le , t u r n e d to t he N , W . f o r a r u n up to a n a r e a inc luduig 
A n t a l t a i r s e a m o u n t and P e a k e Deep^ bo th in the f o o t h i l l s of the M i d -
A t l a n t i c R i d g e . T h e s h i p , a f t e r t u r n i n g , began r o l l m g h e a v i l y and 
c a u s e d l u b r i c a t i o n t r o u b l e in t h e m a i n e n g i n e s . We w o r e f o r c e d to 
h e a v e - t o . By dawn the w i n d hs-d m o d e r a t e d somev/ha t and day l igh t 
w a s s p e n t w i t h t r y i n g out t h e r e f l e c t i o n - s h o o t i n g a i r gun and towed 
h y d r o p h o n e a r r a y . M o d e r a t e s u c c e s s w a s ach ieved in tlie r o u y h s e a o . 
B y even ing the wind and oea h a d m o d e r a t e d s u f f i c i e n t l y f o r a change of 
p l a n . A p r o g r a m m e of c o r i n g i n the S . E . I b e r i a n P l a i n was a r r a n g e d , 
T h i s p r o g r a m m e b e g a n a . m . on l?,th F e b r u a r y ; t he f i r s t c o r e w a s un -
s u c c e s s f u l b u t t h e r e a f t e r a s e q u e n c e of 12 s a t i s f a c t o r y c o r e s was ob-
t a i n e d in m o d e r a t e w e a t h e r . T w o d a n - b u o y s w e f e l a i d f o r this 
p r o g r a m m e ; a l l v / e r e s u c c e s s f u l l y m o o r e d . Dur ing tlae p r o g r a m m e 
t h e b r a k e b l o c k s on tlie c o r i n g w i n c h h a d to be r e p l a c e d . T h e y had 
b e e n b a d l y v /orn on C r u i s e , 2 of D I S C O V E R Y . 

T h e c o r i n g on t he two d a n - b u o y s v/as c o m p l e t e d and va.r ious o t h e r 
t e s t s of e q u i p m e n t m a d e by m i d - d a y on 15th F e b r u a r y , and in f a i r 
w e a t h e r a c o u r s e w a s s e t f o r t h e S w a l l o w Bank a r e a . A f u r t h e r 
s u c c e s s f u l c o r e was o b t a i n e d i n t he S . E , c o r n e r of t h i s a r e a . 

On 16th F e b r u a r y a d a n - b u o y w a s l a i d j u s t to the E a s t of Sv/allow 
Bank and a b o t t o m s e i s m i c e x p e r i m e n t u n d e r t a k e n . T h i s f a i l e d to 
p r o d u c e u s e f u l r e s u l t s bu t w a s i n , s t r u m e n t a l l y r e v e a l i n g . In the 
e v e n i n g the d a n - b u o y w a s r e c o v e r e d a n d a z i g - z a g c o u r s e s e t f o r P e a k e 
D e e p . On 17th F e b r u a r y t h e w i n d s t a r t e d r i s i n g a g a i n and by 16th 
F e b r u a r y wag f o r c e 8 to 9 f r o m t h e S . E . H o w e v e r , t he u n d e r w a y 
meaaui f i t tg i n s t i ' umc i i t s ef in tJ i iusd to eatissfactds-Jiy. L a r i y m 
the m o r n i n g of I 9 t h F e b r u a r y t h e w e a t h e r was s u c h t ha t the s h i p h o v e - t o 
u n t i l s h o r t l y a f t e r m i d n i g h t on 20 th F e b r u a r y , when the s u r v e y r u n to 
P e a k e D e e p s t a r t e d o n c e a g a i n . We l a i d a d a n - b u o y in the even ing on 
t h e r i d g e a t t h e s o u t h e r n b o u n d a r y of P e a k e Deep and a f t e r a n u n s u c c e s s -
f u l c a m e r a s t a t i o n v;o s t a r t e d a s u r v e y r u n b a s e d on the d a n - b u o y . 
T h i s buoy h a d a f l a s h i n g b e a c o n on it wh ich could be s e e n a t r a n g e s 
g r e a t e r t h a n 6 m i l e s . - fOn t h e m o r n i n g of 21s t F e b r u a r y w e s t a r t e d 
d r e d g i n g a n d had a good h a u l of s e r p e n t i n i t e - l i k e r o c k s . 

A n o t h e r d a n - b u o y w a s l a i d t o t h e Sou th of thv" f i r s t i n a deep p a r a l l e l 
w i th P e a k e D e e p . A g a i n t h i s w a s s u c c e s s f u l wi th a hau l of - s o m e w h a t 
u n e x p e c t e d l y - s o f t l i m e s t o n e s . T h i s d r e d g e s t a t i o n was f o l l o w e d by a 
b o t t o m c a m e r a s t a t i o n n e a r t h e s h a l l o w e r d a n - b u o y and a good c o l l e c t -
ion of p h o t o g r a p h s o b t a i n e d s h o w i n g m a n y l o o s e b o u l d e r s n e a r t he top 
of t he r i d g e . 

E a r l y on 22nd F e b r u a r y a s u r v e y r u n was m a d e to f i x the d a n - b u o y s 
r e l a t i v e to one a n o t h e r a n d t o e x t e n d t he s u r v e y a r e a . An i n b o a r d 
e l e c t r o n i c f a i l u r e of t he s o u n d e r c a u s e d c u r t a i l m e n t of th is r u n and 
e a r l y in tlie m o r n i n g , w i t h f o r c e 6 to 7 winds f r o m the N . E . a f u r t h e r 
d r e d g e s t a t i o n w a s m a d e w h i c h p r o d u c e d a s m a l l l oad of s t o n e s . T h i s 
s t a t i o n was f o l l o w e d b y a c o r i n g s t a t i o n in the d e e p to the sou th of 
P e a k e D e e p . A p r e m a t u r e r e l e a s e r e s u l t e d in no c o r e be ing obtained,„ 
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bu t t h e r e w a s a h e a t f l o w r e s u l t . In the l a t e even ing , a f u r t h e r s u r v e y 
w a s m a d e of the a r e a . T h e nex t d r e d g e s t a t i o n (on F e b r u a r y 23rd) was 
a b o r t i v e b u t a c o r i n g s t a t i o n w a s s u c c e s s f u l l y c o m p l e t e d a f t e r y e s t e r d a y ' s 
f a i l u r e . D u r i n g the n igh t t h e r e was a f u r t h e r s u r v e y r u n . By then the 
a r e a w a s b e c o m i n g f a i r l y w e l l known to u s . 

A f u r t h e r d r e d g e e t a t i e n on F e b r u a r y 24th p r o d u c e d one s t o n e -
p r o b a b l y a n e r r a t i c a n d i n t h e e a r l y a f t e r n o o n we l a id the t h i r d d a n - b u o y 
in t h e a r e a in t h e b o t t o m of P e a k e D e e p , 6300 m . of m o o r i n g was 
r e q u i r e d . T h i s w a s f o l l o w e d by a f i x ing r u n b a c k to the o t h e r buoys 
a n d a s u c c e s s f u l c o r e w a s t a k e n n e a r the b u o y . A c a m e r a s t a t i o n 
f o l l o w e d a n d a s a t i s f a c t o r y c o l l e c t i o n of p i c t u r e s w a s ob t a ined on the 
c l i f f b e t w e e n t he two e a r l i e r l a i d b u o y s . S u r p r i s i n g l y , the p h o t o g r a p h s 
w e r e m o s t l y of s e d i m e n t , A s u r v e y r u n on the new d a n - b u o y was 
c o m p l e t e d in t he e a r l y m o r n i n g and a b o t t o m s e i s m i c s t a t i o n b e g u n . 
A g a i n u n s a t i s f a c t o r y r e s u l t s w e r e ob ta ined a l though a l l n ine c h a r g e s 
f i r e d . T h e g r o u n d w a v e a r r i v a l s w e r e w e a k . 

F o r t h e f i r s t d a y f o r s o m e t i m e t h e w e a t h e r was c a l m so i t was 
d e c i d e d to l a y t he s o n o - b u o y s a t the w e s t e r n end of P e a k e D e e p and 
s h o o t t h r o u g h t he n igh t to tlie w e s t and then r e c o v e r the b u o y s . T h i s 
a l l w e n t w e l l , a l t h o u g h t he g r o u n d wave a r r i v a l s w e r t no t a s s t r o n g a s 
h a d b e e n h o p e d . T h e s o n o - b u o y r e c o v e r y s t a r t e d a t f i r s t l i gh t on 
26 th F e b r u a r y a n d w a s c o m p l e t e d by 0900. A d r e d g e s t a t i o n f o l l o w e d 
a n d a l o a d of a l t e r e d . i g n e o u s r o c k s o b t a i n e d . 

< T h e d a n - b u o y s w e r e r a i s e d a n d t he f e w s p a r e h o u r s l e f t b e f o r e 
p a s s a g e to S a n M i g u e l w e r e u s e d in f u r t h e r t e s t s w i th t he a i r gun and 
a survey run to the N,W. 

On E?th F e b r u a r y w e w e r e f u l l a w a y to San M i g u e l wi th t ixree 
e n g i n e s a n d a s t r o n g to g a l e f o r c e q u a r t e r i n g w i n d . S o m e w h a t u n c o m -
f o r t a b l y w e m a d e a h i g h s p e e d . We m a d e our l a n d f a l l e a r l y in the 
m o r n i n g of F e b r u a r y 28 th a n d w e r e a l o n g s i d e in P o n t a D e l g a d a by 
1100 h o u r s on t l iat d a y . 

(c) GRAVITY 

A s f a r a s i t i s p o s s i b l e to t e l l a t th i s s t a g e of t he exped i t ion , t he 
D u t c h m e t e r h a s w o r k e d m o r e s a t i s f a c t o r i l y t h a n our own m e t e r on 
o t h e r s h i p s . T h e s e r v o m e c h a n i s m has p r o v e d good . In s o m e s e a 
s t a t e s on p a r t i c u l a r c o u r s e s the e x c u r s i o n s of the E n o g r a p h w e r e 
e x c e s s i v e but , i n g e n e r a l a n d in s p i t e of v e r y r o u g h w e a t h e r w e b e l i e v e 
t h a t wo h a v e b e e n m e a s u r i n g g r a v i t y . In no s m a l l m e a s u r e t h i s i s a 
r e s u l t of t h e p l a t f o r m ' s p e r f o r m a n c e ; i t a p p e a r s t o be m o r e s a t i s f a c t -
o r y t h a n t h a t b e l o n g i n g to C a m b r i d g e , 

A g r a v i t y c o n n e x i o n h a s b e e n m a d e by a i r t o San ta M a r i a wi th the 
W o r d e n m e t e r . It w a s u n n e c e s s a r y to m a k e two s u c h connex ions ; the 
u n c e r t a i n t y a p p e a r s t o be no g r e a t e r t l ian 0 . 4 m g a l . 



(d) MAGNETISM 

A f t e r t he f i r s t a t t e m p t s a t u s i n g the B i r m i n g h a m m a g n e t o m e t e r i t 
w a s a b a n d o n e d t h r o u g h towed f i s h f a i l u r e and t h r o u g h i n b o a r d e l e c t r o n i c 
f a i l u r e , T h e towed f i s h f a i l u r e could bo m e n d e d a b o a r d , but e f f o r t s t o 
r e p a i r the i n b o a r d e l e c t r o n i c f a i l u r e p r o v e d to be u s e l e s s ; the f a u l t o r 
f a u l t s c o u l d n o t be t r a c e d . A r e p r e s e n t a t i v e of the m a n u f a c t u r e r s 
a r r i v e d in P o n t a D e l g a d a and i n - s o - f a r tliat we c a n t e s t t he i n s t r u m e n t 
a l o n g s i d e i t i s now in w o r k i n g o r d e r . 

T h e m o d i f i e d C a m b r i d g e m a g n e t o m e t e r has w o r k e d t h r o u g h o u t the 
c r u i s e a n d n o t m o r e t h a n a f e w m i n u t e s ' r e c o r d i n g t i m e h a s b e e n l o s t , 

(e) CONTINUOUS SEISMIC P R O F I L I N G 

T h e c o m p r e s s o r f o r t h e s e i s m i c gun and i t s a s s o c i a t e d e q u i p m e n t 
w a s h a s t i l y t e s t e d b e f o r e l e a v i n g P l y m o u t h . T h e r e h a v e b e e n a n u m b e r 
of d i f f i c u l t i e s w h i c h c a n p r o b a b l y be r e s o l v e d in the nex t half of t h e 
e x p e d i t i o n . F i r s t , t h e r e w a s t r o u b l e in the a i r gun v/ith s e i z i n g of 
m e t a l t o m e t a l w i t h the p a r t i c u l a r a l l o y which was u s e d . T h i s h a s i n -

• v o l v e d m u c h m a c h i n i n g o r g a n i z e d m o s t a b l y by the Chief E n g i n e e r , 
S e c o n d l y , t h e r e h a s b e e n l e a k a g e of a i r f r o m the gun j u s t b e f o r e f i r i n g . 

T r o u b l e s w i t h t h e long t o w e d h y d r o p h o n e a r r a y have b e e n f i x e d . 
T h e s e w e r e l a r g e l y e l e c t r i c a l . No d i f f i cu l t y lias b e e n e x p e r i e n c e d w i t h 
t h e c o m p r e s s o r , 

(f) ECHO-SOUNDING 

Good r^ecords h a v e b e e n o b t a i n e d f r o m the s o u n d e r a p a r t f r o m a 
b r i e f p e r i o d of i n b o a r d e l e c t r o n i c t r o u b l e . 

(g) H E A T F L O W 

N u m e r o u s h e a t f l ow r e s u l t s h a v e b e e n obta ined , a l t hough tl. J b a t t e r i n g 
t h a t t he p r o b e s h a v e r e c e i v e d in e n t e r i n g t u r b i d i t y c u r r e n t d e p o s i t s e x -
p l a i n s t he l a c k of r e s u l t s a v a i l a b l e in the a b y s s a l p l a i n s of the E a s t e r n 
A t l a n t i c . 

(h) p h o t o g r a p h y ' 

T h r e e s t a t i o n s h a v e b e e n o c c u p i e d wi th the s i m p l e c a m e r a wi th new 
l e n s e s . F r o m two of t h e s e , p h o t o g r a p h s wi th exce l l en t r e s o l u t i o n h a v e 
b e e n o b t a i n e d . P h o t o g r a p h y h a s b e e n conf ined to a r e a s of d r e d g e l iau lo . 
In o r d e r t o r e c e i v e t he c a m e r a p ings c l e a r l y a h y d r o p h o n e has b e e n 
l o w e r e d to a b o u t 25 m , on t he m i d s l i i p s w i n c h . T h i s h a s a l s o b e e n 
u s e f u l f o r " p i n g e r " l i s t e n i n g . 

(i) G E N E R A L 
• 

T h e e x p e d i t i o n h a s liad t he m a x i m u m p o s s i b l e c o - o p e r a t i o n f r o m 
t h e C a p t a i n , t h e Chief E n g i n e e r and t h e i r s t a f f s . T h e r e ha s b e e n no 
c o m p l a i n t a b o u t t he a p p a r e n t l y w h i m s i c a l way in which the s c i e n t i f i c 
p r o g r a m m e h a s had to be a l t e r e d to su i t the v a g a r i e s of the v / e a t h e r . 
T h e e n g i n e e r i n g D e p a r t m e n t h a s w o r k e d h a r d to m a i n t a i n the s c i e n t i f i c 
e q u i p m e n t a n d d e c k m a c h i n e r y a t the s a m e t i m e a s coping wi th t h e i r 
u s u a l e n g i n e r o o m m a i n t e n a n c e . T h e R . N . S u r v e y O f f i c e r on t h e 
s c i e n t i f i c s t a f f h a s , a s on p r e v i o u s o c c a s i o n s , p r o v i d e d s e r v i c e of 
i n e s t i m i a b l e v a l u e t o t he d e t a i l e d s u r v e y w o r k wh ich has b e e n u n d e r t a k e n . 
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(j) SUMMARY, 

P a s s a g e : P l y m o u t h to S a n Migue l : End F e b . - 28th F e b . 1965 

D i s t a n c e s t e a m e d : . • . .3458 m i l e s 

S t a t i o n s o c c u p i e d : , . « 36 

( C o r i n g . . . . . . • * • < • • . 23) 
( D r e d g i n g , . 6) 
( C a m e r a . . . . . . . . . . . . 3) 
( B o t t o m s e i s m i c . . . . . 2) • 
( W a t e r b o t t l e 1) 
( S u r f a c e s e i s m i c , « » , 1) 

M . N . H i l l 
P r i n c i p a l S c i e n t i s t 
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H e r e w i t h a R e p o r t of P r o c e e d i n g s on the S e c o n d Lep; of C r u i s e 4 of 
R . R . S . DISCOVERY, F e b r u a r y - A p r i l , 1965 

I , W E A T H E R 

• Aa on the F i r s t L e g of t he Exped i t i on , the w e a t h e r d o m i n a t e d the w o r k 
t h a t cou ld b e u n d e r t a k e n a n d i t was only d u r i n g t he f e w days of the o u t w a r d 
bound p a s s a g e to the a r e a of i n v e s t i g a t i o n and d u r i n g the d a y s when we 
w e r e h o m e w a r d bound t h a t t h e r e was a n y con t inuous , r e a s o n a b l y c a l m 
w e a t h e r . On m a n y d a y s t h e wind was b e t w e e n m o d e r a t e ga le a n d s t o r m 
f o r c e and the s h i p w a s h o v e t o in s e v e r e gale a n d s t o r m f o r c e winds f o r a 
t o t a l of 103 h o u r s d u r i n g t h e m o n t h of M a r c h . 

I t w a s , h o w e v e r , s a t i s f y i n g to f i n d t h a t m u c h of t h e w o r k cou ld c o n -
t i n u e in m o d e r a t e g a l e a n d g a l e f o r c e w i n d s . 

2 . NARRATIVE 

T h e s h i p l e f t P o n t a D e l g a d a in t he A z o r e s i n t he a f t e r n o o n of 4 th M a r c h 
a n d a c o u r s e w a s s e t t o P e a k e D e e p , F u l l s p e e d w a s m a d e wi th t h r e e 
e n g i n e s in o p e r a t i o n , bu t a h e a v y n o r t h e r l y s w e l l r e t a r d e d t he s h i p s o m e -
w h a t a n d s h e w a s p i t c h i n g v i o l e n t l y . T h e u n d e r w a y s c i e n t i f i c a p p a r a t u s 
w a s w o r k i n g s a t i s f a c t o r i l y . 

In the e a r l y m o r n i n g of 6th M a r c h , t he s h i p w a s a p p r o a c l i i n g P e a k e 
D e e p bu t no s i g h t s h a d b e e n ob ta ined d u r i n g the n igh t due to o v e r c a s t 
w e a t l i e r , and t he p o s i t i o n of t h e sh ip h a d to b e e s t a b l i s h e d by t h e echo 
s o u n d e r a n d m a g n e t o m e t e r . In mid -m-^ rn ing t h e p o s i t i o n w a s found in 
t he D e e p which l i e s p a r a l l e l wi th P e a k e Deep bu t t o t he south , w h e r e a dan 
buoy was l a i d . A t t e m p t s w e r e t h e n m a d e a t r e f l e c t i o n p r o f i l i n g bu t t h e s e 
w e r e u n s a t i s f a c t o r y ; t h e a i r gun was p r o d u c i n g a n u n s a t i s f a c t o r y sound 
l e v e l . T h e s e a t t e m p t s w e r e abandoned in t he l a t e a f t e r n o o n a n d a c o r i n g 
a n d h e a t f l o w s t a t i o n w a s s t a r t e d to t he n o r t h of t he d a n b u o y . By 10 p . m . 
t l ie c o r e r w a s i n b o a r d a n d a good c o r e had b e e n ob t a ined a n d a s a t i s -
f a c t o r y h e a t f l o w r e s u l t . Whi le the c o r e r was b e i n g r e a s s e m b l e d a s m a l l 
s u r v e y r u n ' w a s m a d e to e s t a b l i s h in d e t a i l the p o s i t i o n of t he dan buoy, 
a n d s h o r t l y a f t e r m i d n i g h t on 7th M a r c h a n o t h e r s t a t i o n , w i t h t he c o r e r 
a n d h e a t f l o w a p p a r a t u s , w a s s t a r t e d a n d s u c c e s s f u l l y c o m p l e t e d by 3 a . m . 
D u r i n g t h i s s t a t i o n t h e w ind h a d b e e n r i s i n g and , a l t h o u g h i t w a s hoped 
t h a t a n o t h e r c o r i n g s t a t i o n cou ld be m a d e , t h i s p r o v e d i m p o s s i b l e and t h e 
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sh ip was h o v e t o u n t i l 3 o ' c l o c k in the a f t e r n o o n . By t hen the wind had 
m o d e r a t e d a l t h o u g h t h e r e was a v e r y heavy swe l l which c a u s e d the 
t r i g g e r r e l e a s e m e c h a n i s m to f a i l . S u r p r i s i n g l y , h o w e v e r , a r e a s o n a b l y 

, long c o r e a n d a s a t i s f a c t o r y h e a t f l o w r e s u l t w e r e ob t a ined . 

It w a s t h e n d e c i d e d to l ay a n o t h e r ,dan buoy a t the e a s t end of P e a k e 
Deeps T h i s d a n buoy was s u c c e s s f u l l y m o o r e d by midn igh t on the 7 th / 

. 8th M a r c h , a n d a n igh t s u r v e y r u n w a s m a d e to l o c a t e i t . T h i s s u r v e y 
r u n w a s c o m p l e t e d by 9 o ' c l o c k in t he m o r n i n g of 8th M a r c h when a d r e d g e 
s t a t i o n w a s s t a r t e d . T h i s s t a t i o n took us f o u r h o u r s and only one r o c k 
was o b t a i n e d . T h e d r e d g e c a m e up fou l ed wi th the h e a v y c h a i n a t t a c h e d 
to i t s f o r e e n d . 

The n e x t o p e r a t i o n was to t e s t t h e con t a ine r f o r t he N a t i o n a l I n s t i t u t e 
of O c e a n o g r a p h y ' s buoyant c a m e r a . No i n t e r n a l w o r k s w e r e put in to t h e 
c a m e r a c a s e . T h i s w a s j u s t a s w e l l s i n c e the c a m e r a c a s e w a s m i s s i n g 
on r e c o v e r y of t he 3, 000 f a t h o m s of w i r e . A n a t t e m p t w a s m a d e i m m e d -
i a t e ly to l o c a t e t he c a s e which shou ld have s u r f a c e d , but s h o r t l y b e f o r e 
midn igh t t h i s s e a r c h w a s abandoned f o r the night , and a s u r v e y r u n was 
s t a r t e d . T h i s s u r v e y r u n con t inued un t i l m i d - d a y on 9th M a r c h w h e n 
f u r t h e r a t t e m p t s w e r e m a d e t o f i n d the m i s s i n g c a m e r a c a s e . A f t e r a 
f u r t h e r f o u r h o u r s t h i s s e a r c h w a s a b a n d o n e d . 

In the l a t e a f t e r n o o n , b o t t o m s e i s m i c o p e r a t i o n s w e r e b e g u n . Nine 
c h a r g e s w e r e l a i d on t he bo t tom: of t h e s e , e ight f i r e d s a t i s f a c t o r i l y . 
T h e r e c o r d e r a n d a s s o c i a t e d e q u i p m e n t w a s inl oa rd s h o r t l y b e f o r e m i d -
n igh t and a f u r t h e r n ight s u r v e y r u n was m a d e . Th i s s u r v e y con t inued 
un t i l abou t 7 o ' c l o c k when a s u r f a c e g e i s m i c i t a t i o n wao b e g u n o v e r P e a k e 
D e e p , Tv i i t y - f o u r c h a r g e s w e r e f i r e d , of which the l a r g e s t w a s 100 l b . 
Th rougho i the s t a t i o n t he wind was r i s i n g , but r e a s o n a b l e r e s u l t s w e r e 
o b t a i n e d . T h e s o n o r a d i o buoys w e r e i n b o a r d by the l a t e a f t e r n o o n when 
the wind h a d r i s e n to s e v e r e ga le f o r c e and the sh ip was h o v e t o . On 
th i s o c c a s i o n t h e r e was a r a p i d m o d e r a t i o n of the wind a n d b e f o r e m i d n i g h t 
a f u r t h e r d a n buoy w a s l a id on the r i d g e s e p a r a t i n g the two D e e p s , The 
w e a t h e r w a s v e r y r o u g h but i t was p o s s i b l e to d r e d g e , A good h a u l of 
s i x t e e n r o c k s w a s ob ta ined but , a s soon a s the d r e d g e w a s i n b o a r d , i t was 
n e c e s s a r y f o r t he s h i p to h e a v e to un t i l the m o r n i n g of 12th M a r c h when 
a g a i n d r e d g i n g cou ld be s t a r t e d . B e f o r e noon the d r e d g e w a s i n b o a r d 
wi th a c o n s i d e r a b l e l o a d of r o c k s inc luding one weighing a b o u t 1% c w t . 
A l m o s t i m m e d i a t e l y f u r t h e r d r e d g i n g was . s t a r t e d but the w e a t h e r w a s s u c h 
t h a t v e r y p o o r c o n t r o l cou ld be m a i n t a i n e d of the s h i p ' s m o v e m e n t 
r e l a t i v e t o t h e dan buoy and the sh ip con t inuous ly m o v e d d o w n - s l o p e in -
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s t e a d of u p s l o p e . B y l a t e a f t e r n o o n t he d r e d g e was i n b o a r d , e m p t y . By 
th i s t i m e we were out of c o n t a c t wi th t h e dan buoy, and a n i m m e d i a t e 
s e a r c h w a s m a d e f o r it* It was found two h o u r s l a t e r . By then , ga l e 
f o r c e winds w e r e b lowing and the n ight s u r v e y r u n w a s s e l e c t e d to a v o i d 
hav ing t he s h i p b e a m on to the s e a . T h i s s u r v e y r u n con t inued un t i l 
4*30 a,me when a camera station was started, near where the latest suc-
cessful d r e d g e h a u l had b e e n o b t a i n e d . N u m e r o u s p i c t u r e s of t he s e a ilooif 
w e r e t aken ; qu i t e a n u m b e r of t h e s e showed r o c k o u t c r o p s . T h i s s t a t i o n 
was c o m p l e t e d by b r e a k f a s t t i m e , and a f u r t h e r d r e d g e s t a t i o n w a s b e g u n . 
A f t e r t h r e e h o u r s ' d r e d g i n g , the d r e d g e was r e c o v e r e d , once a g a i n empty , 
and a t noon c o r i n g w a s s t a r t e d on the top of the s lope b e t w e e n the two 
D e e p s , O n c e a g a i n t h e t r i g g e r r e l e a s e m e c h a n i s m f a i l e d b e c a u s e of the 
h igh s e a s bu t a h e a t f l o w r e s u l t was ob t a ined . T h e r e was no c o r e . The 
dan buoy t h a t h a d b e e n l a i d on t he r i d g e w a s t h e n r e c o v e r e d a n d in c a l m 
w e a t h e r t he s h i p s e t off to the f l a t a r e a n o r t h of P e a k e Deep f o r a s u r f a c e 
sonobuoy s t a t i o n . F o r t h i s s t a t i o n a dan buoy was l a i d in 4, 500 m e t r e s 
of w a t e r . By l a t e e v e n i n g th i s buoy w a s s u c c e s s f u l l y m o o r e d a n d s h o r t l y 
b e f o r e m i d n i g h t t h e f i r s t c h a r g e was f i r e d . Shooting con t inued a l l n igh t 
and a t 8 , 1 5 a . m , on t he 14th M a r c h , we w e r e p r o c e e d i n g to r e c o v e r the 
Gonobuoys i n r e a s o n a b l y c a l m w e a t h e r . T h e r e was s o m e d i f f i c u l t y in 
l oca t i ng t he s o n o b u o y s . H o w e v e r , s a t i s f a c t o r y r e s u l t s w e r e o b t a i n e d . 
By 4 o ' c l o c k in the a f t e r n o o n the dan buoy which had b e e n l a i d the p r e v i o u s 
n ight h a d b e e n r e c o v e r e d and the sh ip w a s s t e a m i n g b a c k to the d a n buoy 
which had b e e n m o o r e d a w e e k b e f o r e a t the e a s t end of P e a k e D e e p , 
D u r i n g t he p a s s a g e t o t h i s buoy t he wind r o s e to s e v e r e ga le f o r c e bu t the 
dan buoy w a s l o c a t e d a n d r e c o v e r e d in h e a v y r a i n and high w i n d s . In 
sp i t e of t h e w e a t l i e r a s u r v e y r u n was s t a r t e d bu t was abandoned a t E a . m«, 
on 15th M a r c h . A f t e r b r e a k f a s t the w e a t h e r s t a r t e d to m o d e r a t e a n d the 
s u r v e y w a s continued. This survey was supposed to end close to the daa 
buoy l a i d n ine days b e f o r e in the Deep to the sou th of P e a k e D e e p . On 
the r u n up t o t he s u p p o s e d pos i t ion , a n o b j e c t w a s s igh ted b y r a d a r a n d 
no dan buoy cou ld be l o c a t e d w h e r e i t could have b e e n e x p e c t e d . A r u n 
w a s m a d e b a c k to t h e o b j e c t p r e v i o u s l y s i g h t e d on the r a d a r and w a s found 
to b e the d a n b u o y wh ich had b r o k e n a d r i f t . 

In the l a t e a f t e r n o o n of 15th M a r c h a n o t h e r dan buoy was l a i d i n t h e 
m i d d l e of the p l a i n t o the sou th of P e a k e D e e p a n d a b o t t o m s e i s m i c 
s t a t i o n w a s s t a r t e d . Nine c h a r g e s w e r e l a id on the b o t t o m and e igh t 
f i r e d s u c c e s s f u l l y . P o o r r e s u l t s w e r e ob ta ined f r o m th i s s t a t i o n due to 
m a l f u n c t i o n i n g of e l e c t r o n i c s . A t 7 o ' c l o c k in the m o r n i n g the sonobuoys 
w e r e l a id in t he D e e p to t he sou th of P e a k e Deep , in a wind t h a t w a s r a t h e r 
h igh f o r t h i s k ind of w o r k . T h e wind con t inued to r i s e t h r o u g h o u t t he day 
and by t he t i m e t h e l a s t sonobuoy had b e e n r e c o v e r e d in the l a t e a f t e r n o o n , 
t h e r e wore atorm f o r c e winds a n d the s h i p h a d to heave t o . D u r i n g the 
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night of 16th/ 17th M a r c h t he wind m o d e r a t e d c o n s i d e r a b l y and we w e r e 
ab l e to g e t u n d e r w a y by 6 o ' c l o c k in the m o r n i n g , A f u r t h e r c o r e w a s 
ob ta ined on t h e n o r t h e r n b o u n d a r y of the Deep to the sou th of P e a k e Deep 
and a s u c c e s s f u l h e a t f l o w m e a s u r e m e n t was m a d e . In t he l a t e a f t e r -
noon of 17th M a r c h the dan buoy wao r e c o v e r e d and a n o t h e r one l a i d a t 
the s o u t h e r n edge of the Deep to the south of P e a k e Deep* A s soon a s it 
w a s m o o r e d , d r e d g i n g s t a r t e d on a v e r y s t e e p s lope and about 3 o ' c l o c k 
in the m o r n i n g t he d r e d g e was i n b o a r d wi th f o u r good r o c k s in i t t h a t 
had b e e n b r o k e n f r o m the b o t t o m . 

The s h i p t h e n s t e a m e d t o a n a r e a s o m e 20 m i l e s to the sou th f o r 
sonobuoy w o r k . F o u r buoys w e r e l a id and s a t i s f a c t o r y r e s u l t s w e r e 
ob t a ined . D u r i n g the a f t e r n o o n t he wind was f r e s h e n i n g , bu t a c o r i n g 
s t a t i o n w a s s u c c e s s f u l l y m a d e in the ne ighbourhood of the sonobuoy w o r k . 
By 9 o ' c l o c k on t he even ing of 18th M a r c h the c o r e r w a s i n b o a r d a n d a 
c o u r s e w a s s e t b a c k to the dan buoy tha t had b e e n m o o r e d the p r e v i o u s • 
day . A c a m e r a s t a t i o n was m a d e n e a r t h i s dan buoy in t he p o s i t i o n 
w h e r e t he r o c k s h a d b e e n ob ta ined f r o m the b o t t o m . T h i s c a m e r a s t a t i o n 
was c o m p l e t e d by 4 o ' c l o c k in the m o r n i n g of 19th M a r c h but by t h e n the 
wind w a s r i s i n g a n d the in t ended sonobuoy s t a t i o n was a b a n d o n e d . In 
h igh winds a s m a l l s u r v e y w a s m a d e a r o u n d the dan buoy to l o c a t e i t 
a c c u r a t e l y a n d t h i s s u r v e y w a s c o m p l e t e d by the l a t e a f t e r n o o n . By then 
i t w a s a p p a r e n t t h a t the dan buoy was a d r i f t in s e v e r e ga le f o r c e w i n d s . 
I t w a s r e c o v e r e d a n d i t w a s t hen dec ided to m a k e a long z i g - z a g r u n to 
the w e s t w a r d s , t o w a r d s A n t i a l t a i r Seamoun t , but a f t e r a f e w h o u r s th i s 
z i g - z a g r u n h a d to be abandoned in s e v e r e gale f o r c e winds tha t con t inued 
un t i l m i d - a f t e r n o o n of 20th M a r c h , when the s u r v e y was r e s u m e d in s t r o n g 
w i n d s . In tlie l a t e a f t e r n o o n the wind had s t a r t e d r i s i n g a g a i n a n d by 
9 o ' c l o c k in t h e even ing the v e s s e l was once a g a i n hove to in s e v e r e ga le 
s t o r m f o r c e w i n d s . T h e s e h igh winds cont inued th roughou t 21st M a r c h 
and i t w a s no t u n t i l 7 o ' c l o c k in t he m o r n i n g of 22nd M a r c h tha t t he s u r v e y 
to the w e s t w a r d s cou ld b e con t i nued . H o w e v e r , s h o r t l y b e f o r e m i d n i g h t 
on t h a t d a y s t o r m f o r c e winds wi th a r a p i d l y f a l l i n g b a r o m e t e r r e s u l t e d in 
the s h i p h e a v i n g t o . E a r l y in the m o r n i n g of 2 3 r d M a r c h t h e b a r o m e t e r 
s t a r t e d r i s i n g a s r a p i d l y a s i t h a d f a l l e n and tlie wind m o d e r a t e d to ga le 
f o r c e and t h e s u r v e y w a s con t inued in h igh winds th roughou t t h a t d a y . T h e 
m o t i o n of t h e s h i p w a s p a r t i c u l a r l y v i o l e n t . 

On 24th M a r c h the s u r v e y w a s a g a i n cont inuing with, a t t i m e s , ga le 
f o r c e w i n d s . By t h e n t he s h i p was on the r e t u r n z i g - z a g t r a c k to P e a k e 
Deep a n d a d a n buoy w a s l a i d on 25th M a r c h in the Deep sou th of P e a k e 
Deepe It h a d b e e n i n t ended t o u s e the sonobuoys but , b e c a u s e of g a l e 
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f o r c e winds t h i s i dea w a s abandoned . Howeve r , a dan buoy w a s m o o r e d 
a n d a b o t t o m s e i s m i c s t a t i o n was a t t e m p t e d . Nine c h a r g e s w e r e l a id on 
tlie s e a f l o o r in ga l e f o r c e w i n d s . I t was expec ted tha t tliey would b e on 
a f l a t p l a i n . H o w e v e r , the w a t e r s h o a l e d dur ing the l ay ing of the c h a r g e s 
and i t w a s though t t h a t t h e dan buoy was a d r i f t . The r e c o r d e r a r r a y was 
therefore towed b a c k to where the depth was correct for the first c h a r g e 
that h a d b e e n l a i d . This o p e r a t i o n r e s u l t e d in the hyd rophone c a b l e b e -
c o m i n g s n a r l e d up wi th the m a i n w a r p and on r e c o v e r y a l l t he e l e c t r i c 
c a b l e s had t o be c u t a d r i f t in o r d e r to r e m o v e the i n s t r u m e n t s , 

A s u r v e y on t he d a n buoy showed t h a t i t w a s not a d r i f t a f t e r a l l , but 
t h a t we h a d no t u n d e r s t o o d the t o p o g r a p h y of the a r e a a d e q u a t e l y . M e a n -
whi l e , tlie w e a t h e r w a s m o d e r a t i n g and it was decided, to l a y a n o t h e r dan 
buoy o n t he r i d g e i m m e d i a t e l y to the sou th of P e a k e D e e p a n d to do a 
Bonorad io buoy s t a t i o n . T h e f i r s t sho t was f i r e d s h o r t l y a f t e r b r e a k f a s t 
a n d t h e sonobuoys w e r e r e c o v e r e d by l a t e a f t e r n o o n . T h e s e buoys had 
b e e n l a i d n e a r t he dan buoy which w a s not l oca t ed a s the o t h e r buoys w e r e 
b e i n g r e c o v e r e d . H o w e v e r , t h r e e h o u r s l a t e r , i t was found a d r i f t wi th 
i t s m o o r i n g s p a r t e d a t t h e u p p e r e n d . 

L a t e r in the n igh t of 26th M a r c h a c o u r s e was l a id f o r t he n o r t h end 
of tlae I b e r i a n P l a i n f o r c o r i n g o p e r a t i o n s and on 27th M a r c h t h e sh ip w a s 
s t e a m i n g a l l day wi th the u n d e r w a y s c i e n t i f i c a p p a r a t u s f unc t i on ing s a t i s -
f a c t o r i l y a n d t he w e a t h e r i m p r o v i n g s t e a d i l y . The pos i t i on f o r c o r i n g 
w a s r e a c h e d in the e a r l y m o r n i n g of 28th M a r c h and d u r i n g th i s d a y and 
29th M a r c h s e v e n s u c c e s s f u l c o r i n g and heatf lov/ s t a t i o n s w e r e m a d e . 
T h i s p r o g r a m m e of c o r i n g was c o m p l e t e d j u s t b e f o r e noon on 29th M a r c h 
a n d % c o w r e e w a s l a i d f o r P l y m o u t h , 

On 31s t M a r c h the s h i p was w e s t of Ushan t and was s t opped in o r d e r 
t h a t echo s o u n d e r a n d m a g n e t o m e t e r f i s h e s could be r e c o v e r e d and a r u n 
m a d e on the f a m i l i a r l i ne f r o m Ushan t to the Eddys t o n e . In m i d - a f t e r -
noon of 3 1 s t M a r c h a r e n d e z v o u s w a s m a d e with the new C a n a d i a n S u r v e y 
Ship t h e HUDSON w h i c h r e q u i r e d one of our g r a v i t y m e t e r g y r o s c o p e s , 
HUDSON w a s to b e a t s e a f o r s o m e days b e f o r e jo ining DISCOVERY in 
B r i s t o l a n d the o p p o r t u n i t y was taken, to t r a n s f e r one of the s c i e n t i s t s 
f r o m DISCOVERY to t he HUDSON, 

A f t e r t he u s u a l e x c h a n g e of p l e a s a n t r i e s , p a s s a g e f o r P l y m o u t h was 
r e s u m e d a n d a t I o ' c l o c k in the m o r n i n g of 1s t A p r i l the s h i p a n c h o r e d i n 
P l y m o u t h Sound* She e n t e r e d Mi l l bay Docks in the l a t e a f t e r n o o n of 
t h a t day* 



(a) S e i s m i c r e f r a c t i o n e x p l o r a t i o n . The o p e r a t i o n s w e r e severe ly-
h a m p e r e d by w e a t h e r , and , a s h a s o f t en b e e n no ted b e f o r e , i t was t h e 
l aunch ing and p i c k i n g up of buoys tha t p r o v e d tlie d i f f i cu l ty . Once t h e 
buoys w e r e in the w a t e r t h e i r p e r f o r m a n c e was n e a r l y independen t of 
w e a t h e r c o n d i t i o n s . S ix s e i s m i c p r o f i l e s w e r e s h o t and they a r e 
e n u m e r a t e d in T a b l e 1. S o n o r a d i o buoys and i n t e r n a l l y r e c o r d i n g buoys 
•were u s e d on a l l s t a t i o n s ; t he g e n e r a l p r o c e d u r e be ing to u s e t h r e e of 
the f o r m e r and two o£ t h e l a t t e r^ which a r e now we l l i n t e g r a t e d in to t h e 
s e i s m i c system® 



T A B L E 1 

S ta t ion D a t e P o s i t i o n . R e v e r i 

5618 2 5 / 2 6 F e b , P e a k e Deep No 

5625 l o t h M a r c h P e a k e Deep No 

5632 13/ 14 M a r c h N , of P e a k e Deep Yes 

5634 l 6 t h M a r c h F r e e n e Deep No 

5637 18th M a r c h S . of F r e e n e Deep No 

5641 26th M a r c h I n t e r - D e e p r i d g e Yes 

T h e p r o f i l e s w e r e i n t e n d e d t o give a b r o a d s t r u c t u r a l v i ew of t he 
a r e a a r o u n d the two d e e p s , and , a c c o r d i n g l y , the l i ne s w e r e s i t e d i n 
the two d e e p s , on t he r i d g e b e t w e e n and on the n o r t h e r n and s o u t h e r n 
f l a n k s . T h e r e s u l t s a r e n o t e d e l s e w h e r e . 

T h e on ly i nnova t ion f r o m the i n s t r u m e n t a t i o n point of v i ew was t h e 
u s e of a l a r g e t a p e r e c o r d e r to s t o r e t he r a d i o buoy da ta f o r u s e a t a 
l a t e r d a t e . It s e e m s , u n l i k e l y a t tlie m o m e n t tha t f u r t h e r u s e can be 

. m a d e of the da t a f r o m t h i s c r u i s e , but m u c h h a s been l e a r n e d of t a p e 
r e c o r d i n g t e c h n i q u e s . 

I t c anno t be m a i n t a i n e d tha t s e i s m i c r e f r a c t i o n shoot ing was a 
c o m p l e t e s u c c e s s d u r i n g t h e c r u i s e . Qui te a p a r t f r o m the d i f f i c u l t i e s 
i m p o s e d b y the w e a t h e r , e q u i p m e n t t r o u b l e s w e r e c o n s i d e r a b l e f o r two 
r e a s o n s : f i r s t , m u c h of t h e e q u i p m e n t i s r e a d y f o r r e p l a c e m e n t and 
n e e d e d con t inuous a t t e n t i o n ; second ly , t h e r e w e r e not the o p p o r t u n i t i e s 
f o r con t inuous ^ e i s m i c e f f o r t on a l t e r n a t e days tha t k e e p s t he t e a m i n 
i t s b e s t cond i t i on . 

In o r d e r to a t t e m p t b o t h to i m p r o v e the i n s t r u m e n t a t i o n and to m a k e 
a s y s t e m t h a t m i g h t b e m o r e v / e a t h e r - i n d e p e n d e n t , p l ans a r e w e l l 
a d v a n c e d f o r ; . 

(i) a n e w s e t of s o n o - r a d i o buoys 
(ii) a n o c e a n b o t t o m s e i s m i c s y s t e m 
(Th i s i s m e n t i o n e d u n d e r 3(c)) 

T h u s th i s c r u i s e m a y w e l l b e no t ab l e f r o m the s e i s m i c poin t of v i e w 
f o r t h e r e t h i n k i n g i t g e n e r a t e d on the f u t u r e of s e a s e i s m i c s . 
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(b) S e i s m i c r e f l e c t i o n prof i l inpf . The f i r s t t e s t s of the s e i s m i c p r o f i l i n g 
Bystem w e r e c a r r i e d out a t i n t e r v a l s d u r i n g the two m o n t h s of the c r u i s e . 
T h e r e c e n t l y c o n s t r u c t e d p n e u m a t i c gun h a s shown i t se l f to be p r o m i s i n g 
a s a sound s .ource a l t hough s u v e r a l d e f e c t s have boon m a d e a p p a r e n t in i t s 
p r e s e n t d e s i g n . Wi th t he gun be ing towed a t speeds of up to f i ve kno t s , 
a i r a t 3, 000 p o u n d s / s q . i nch w a s d e l i v e r e d to the gun f r o m a n a i r c o m -
p r e s s o r in the s t e e r i n g c o m p a r t m e n t of the sh ip and sudden ly r e l e a s e d 
in to the w a t e r a t i n t e r v a l s of f i f t e e n s e c o n d s . 

The twen ty foo t long , t e n e l e m e n t , towed hydrophone a r r a y h a s not 
p r o v e d to be a s s e n s i t i v e a s i s r e q u i r e d f o r r e c e i v i n g r e f l e c t e d sound f r o m 
the s e d i m e n t l a y e r s b e n e a t h the s e a f l o o r . V a r i o u s a t t e m p t s h a v e b e e n 
m a d e to i n c r e a s e t he s i g n a l : n o i s e r a t i o . Howeve r , i t i s c l e a r t h a t b e t t e r 
d e s i g n and m o r e t e s t i n g of e q u i p m e n t is r e q u i r e d b e f o r e a r e l i a b l e 
r e f l e c t i o n p r o f i l i n g a p p a r a t u s c a n b e c o m e o p e r a t i o n a l , 

(c) B o t t o m s e i s m i c s , . F i v e s t a t i o n s w e r e occup ied du r ing the c r u i s e , 
only one of which m a y y i e l d i n f o r m a t i o n about s e d i m e n t v e l o c i t i e s . T h e 
f i r s t f o u r f a i l e d f o r v a r i o u s r e a s o n s , but m a i n l y owing to e l e c t r o n i c 
d i f f i c u l t i e s . When t h e s e w e r e o v e r c o m e , d i f f i cu l ty i n sh ip m a n o e u v r i n g 
and c o n t r o l of the g e a r ( a t t a c h e d to a cab le ) a t depth f u r t h e r h a m p e r e d 
the e x p e r i m e n t s . E v e n t u a l l y , h o w e v e r , one s t a t i on w a s s u c c e s s f u l l y 
c o m p l e t e d f r o m w h i c h i t i s h o p e d to e x t r a c t s o m e s e d i m e n t v e l o c i t y d a t a . 

T h e p r o b l e m s of s h i p m a n o e u v r i n g and i n s t r u m e n t l ay ing w e r e s u c h 
a s to In i t i a t e i n t e r e s t in a n e w d e s i g n of o c e a n bo t tom g e a r . In th is i t i s 
p r o p o s e d t h a t e a c h t r a n s d u c e r h e a d shou ld p r o t r u d e f r o m a r e c o r d i n g 
tube con ta in ing a t a p e r e c o r d e r . E a c h s u c h tube would be a l lowed to 
f r e e - f a l l t o the s e a - b e d and a f t e r r e c o r d i n g s e i s m i c a r r i v a l s a b a l l a s t 
r e l e a s e m e c h a n i s m ( e . g . e x p l o s i v e bol t) would o p e r a t e a l lowing the tube 
w h i c h must possess positive buoyancy, to b e attached t o a float and slowly 
s u r f a c e . Homing of tlie s h i p would be by m e a n s of a f l a s h i n g b e a c o n a n d / 
o r a r a d i o b e a c o n , a s s u c c e s s f u l l y u s e d a l r e a d y on DISCOVERY c r u i s e s . 

F u r t h e r a d v a n t a g e s of t h i s s y s t e m would be tliat v a r i a t i o n s in the 
a r r a y c o n f i g u r a t i o n a r e p o s s i b l e and tha t s u r f a c e exp los ions beyond a 
c r i t i c a l r a n g e f r o m t h e r e c e i v e r s , could be l e t off by the o p e r a t i n g sh ip 
to a u g m e n t a r r i v a l s f r o m l a y e r 2 . Work" is p r o g r e s s i n g s a t i s f a c t o r i l y 
i n the m a n u f a c t u r e of s u c h a s y s t e m , 

(d) C o r i n g . A t o t a l of 36 c o r i n g s t a t i o n s w e r e w o r k e d du r ing the c r u i s e 
of w h i c h t w e n t y - f i v e w e r e s u c c e s s f u l . Both p i s ton a n d f r e e - f a l l g r a v i t y 
c o r i n g t e c h n i q u e s w e r e e m p l o y e d and the c o r e s w e r e e x t r u d e d and r o u g h 
logged on b o a r d s h i p a s s o o n a s they h a d b e e n t a k e n . D e t a i l s of the 
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L a t e on t he 3 1 s t M a r c h , t h e p r i n c i p a l s c i e n t i s t was found to have 
pneumon ia a n d w a s t aken , a s s o o n a s the sh ip b e r t h e d , to t he R o y a l 
Nava l Hospital, 
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co r ing s t a t i o n s a r e g iven i n T a b l e 2 . W h e r e c o r i n g f a i l e d i t was u s u a l l y 
due to e i t h e r h a r d n e s s o r i n c o h e r e n c e of the bo t tom s e d i m e n t or to p r e -
m a t u r e r e l e a s e of the t r i g g e r m e c h a n i s m whi le l o w e r i n g . P r e m a t u r e 
r e l e a s e cou ld be , in m o s t c a s e s , a t t r i b u t e d to the ship p i tch ing a n d c a u s i n g 
the h y d r a u l i c t r i g g e r m e c h a n i s m r e l e a s e to s u r g e up and down. C o r i n g 
was c a r r i e d out in cond i t i ons up to wind f o r c e 8 and c l e a r l y , in such con -
d i t ions , p r e m a t u r e r e l e a s e s s o m e w h a t ^ ^ x p e c t e d l y o c c u r ; i m p r o v e m e n t 
in the d e s i g n of the t r i g g e r m e c h a n i s m is r e q u i r e d f o r r o u g h w e a t h e r u s e . 

One of t h e o b j e c t s of the c o r i n g p r o g r a m m e had b e e n to c o l l e c t a su i t e 
of g r a v i t y c o r e s con t a in ing s a m p l e s of t u r b i d i t e m a t e r i a l f r o m the B i s c a y 
A b y s s a l P l a i n . H o w e v e r , a f t e r s i ^ u n s u c c e s s f u l a t t e m p t s , th is p r o -
g r a m m e w a s a b a n d o n e d . T u r b i d i t y s a m p l e s w e r e s u b s e q u e n t l y ob t a ined 
wi th a p i s t o n c o r e r f r o m two r e g i o n s in the I b e r i a n A b y s s a l P l a i n , 

T h e g e n e r a l f e a t u r e s of the c o r e s t a k e n on the c r u i s e a r e s u m m a r i s e d 
b e l o w . S t a t i o n s 5591-560Z f o r m a l ine of twelve p i^ ton^coros r u n n i n g 
a c r o s s tlie f o o t of the f a n a t t he m o u t h of the s u b m a r i n e c a n y o n . 
T h e c o r e s c o n s i s t l a r g e l y of g r a d e d t u r b i d i t e l a y e r s v a r y i n g in t h i c k n e s s 
f r o m 10 c m to 60 c m , a s m a n y a s s e v e n l a y e r s being found in a s i ng l e 
c o r e . T h e t u r b i d i t e m a t e r i a l i s c o m m o n l y a g r e e n - b l a c k sand g r a d i n g up 
in to a s m o o t h g r e e n - g r e y c l a y . T h e i n t e r v e n i n g l a y e r s of " p e l a g i c " 
s e d i m e n t a r e b r o w n , wh i t e a n d p a l e g r e e n c l a y s , h igh ly d i s t u r b e d by 
b u r r o w - m o t t l i n g . 

Nine of t he twe lve c o r e s t e r m i n a t e in a n excep t iona l ly c o a r s e , b l a c k 
sand c h a r a c t e r i s e d b y l a r g e f l a k e s of m i c a , up to 0 . 5 c m a c r o s s . 
P r e l i m i n a r y e x a m i n a t i o n s u g g e s t e d t h a t c o r r e l a t i o n b e t w e e n t h e s e t w e l v e 
c o r e s i s qu i t e p o s s i b l e , 

5603 i s a s i n g l e c o r e t a k e n f u r t h e r f r o m the mou th of the c a n y o n . It 
con ta ins t u r b i d i t e m a t e r i a l , bu t a s m i g h t be expec ted , the t u r b i d i t e 
l a y e r s h e r e a r e g e n e r a l l y f i n e r , though not m a r k e d l y t h i n n e r , than i n the 
p r e v i o u s c o r e s . 

Core 's n u m b e r f r o m 5611 to 5638 w e r e t a k e n in the P e a k e Deep r e g i o n . 
5613, 5620-5622 a n d 5635 w e r e t a k e n f r o m F r e e n e Deep in connex ion wi th 
a n e x p e r i m e n t to m e a s u r e a h e a t flow^ p r o f i l e f r o m the edge of the d e e p 
in to the c e n t r e . T h e s e d i m e n t s in t h e s e c o r e s a r e b rown, white , and , 
o c c a s i o n a l l y , g r e e n c l a y s wi th abundan t f o r a m i n i f e r a . F o u r of the c o r e s 
t e r m i n a t e i n a whi te s t i f f c l ay , a p p a r e n t l y devoid of f o r a m i n i f e r a . N e a r 
the b o t t o m of e a c h c o r e a r e t h r e e l a y e r s of c o a r s e f o r a m i n i f e r a , the 
t h i c k e s t l a y e r be ing 15 c m t h i c k . T h e s e a r e i n t e r p r e t e d a s t u r b i d i t e s of 
l o c a l l y d e r i v e d m a t e r i a l f r o m the s u r r o u n d i n g s lopes and t h e i r g roup ing 
in to one shorfc e e c t i o a of the c o r e s m i g h t i nd i ca t e s m a l l l oca l t u r b i d i t y 
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c u r r e n t s t r i g g e r e d by s o m e s m a l l e a r t h q u a k e . A s i m i l a r coar f le l a y e r 
i s found in the top 50 c m of e a c h c o r e . Bed by b e d c o r r e l a t i o n b e t w e e n 
t h e s e c o r e s i s p o s s i b l e , 

5615 w a s t a k e n in P e a k e D e e p i t se l f a n d shows the s a m e type of s e d i -
m e n t s a n d g e n e r a l s u c c e s s i o n a s in the deep to the south , though the 
s e c t i o n s d i f f e r in d e t a i l , 

5638 w a s t a k e n on t he c r e s t of the r i d g e sou th of the two deeps and , 
no t s u r p r i s i n g l y , shows no e v i d e n c e of t u rb id i t y c u r r e n t depos i t ion , t he 
c o r e c o n s i s t i n g of g r e y a n d b r o w n f o r a m - r i c h c l a y s , b u r r o w m o t t l e d 
t h r o u g h o u t . I t is hoped t h a t a d e t a i l e d pa l aeon to log i ca l e x a m i n a t i o n of 
th i s c o r e can be ca . r r i ed out s o o n . 

C o r e s 5642 to 5648 f o r m t h e l e a s t s u c c e s s f u l s c r i e s of c o r e s t a k e n . 
T h e y w e r e t a k e n f r o m the n o r t h e r n p a r t of the I b e r i a n A b y s s a l P l a i n in 
a n a t t e m p t to ob ta in s a m p l e s of t u r b i d i t e m a t e r i a l f r o m th i s r eg ion , 
p r e s u m a b l y m a t e r i a l t h a t h a s c o m e th rough T h e t a Gap, f o r c o m p a r i s o n 
wi th m a t e r i a l f r o m the c o r e s t a k e n f r o m f u r t h e r south , e a r l i e r in t he 
c r u i s e . T h e bo t tom p r o v e d to c o n s i s t of v e r y h a r d - p a c k e d s a n d . T h i s 
e f f e c t i v e l y s t opped t h e c o r e r a n d two c o r e b a r r e l s w e r e s e r i o u s l y ben t 
i n t ak ing c o r e s h e r e . T h e c o r e s tha t w e r e ob ta ined c o n s i s t e d of v e r y 
s loppy c o a r s e g r e e n - b l a c k s a n d , with a th in l a y e r of g r e e n c l ay o v e r l a i n 
by b r o w n m o t t l e d c l ay a t t h e top , and s e e m to be s e c t i o n s of a s ing le 
t u r b i d i t e l a y e r v e r y c l o s e to t he s u r f a c e . At f i r s t s igh t the s e d i m e n t s 
0 e e m l i t t l e d i f f e r e n t f r o m t h o s e found in the e a r l i e r su i t e of c o r e s f r o m 
the I b e r i a n A b y s s a l P l a i n but i t i s hoped tha t a d e t a i l e d m i n e r a l o g i c a l 
e x a m i n a t i o n wi l l show d i s t i n c t d i f f e r e n c e s b e t w e e n t h e m , 

T A B L E 2 

G Q & I N O B T A ^ I O N S ^ & . k . g . D I S G O V m Y 

CRUISE 4 ( F e b . - M a r . 1965) 

S t a t i on Da te T i m e L a t i t u d e Longi tude Depth C o r e T y p e 
N o . on 

B o t t o m 

(Nor th) (West) (m) Length 
(cm) 

of 
c o r e 

5584 4 / 2 0920 45 36 , 7 16 4841 M G 
5585 4 / 2 2000 45 44 7 21 4833 - G 
5586 5 / 2 1130 45 33 7 23 4850 - G 
5587 5 / 2 1459 45 34 7.22 4848 - G 
5588 ; 6 / 2 0920 45 50 8 39 4654 - G 
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T a b l e 2 (cont inued) G = g rav i ty ; P -- pip ton 

S ta t ion Da te T i m e L a t i t u d e Longi tude Dep th C o r e Type 
No. on (Nor th) (West) (m) Leng th of 

B o t t o m 
-

(cm) c o r e 

5589 6 / 2 1640 45 53 8 28 . 4844 • - - G 
5590 1 2 / 2 0905 41 08 12 57 5322 - G 
5591 12/2 1506 41 12 12 52 r 5322 340 P 
5592 1 2 / 2 . 2237 41 10 . 12 53 5324 290 P 
5593 1 3 / 2 0220 41 07 12 54 5324 245 P 
5594 1 3 / 2 0618 41 03 12 58 5324 260 P 
5595 1 3 / 2 1403 40 57 13 06 5333 252 P 
5596 1 3 / 2 1755 40 53 13 08 5333 175 P 
5597 1 3 / 2 2145 40 50 13 10 5329 160 P 
5598 1 4 / 2 0200 . 40 47 - 13 14 5331 85 P 

. 5599 1 4 / 2 2231 40 36 13 23 5333 265 , P 
5600 1 5 / 2 0215 40 34 13 27 5338 143 P 
5601 1 5 / 2 0538 40 3 l i , 13 28 5338 160 • P 
5602 1 5 / 2 0929 40 29 . 13 30 5338 195 P 
5603 1 5 / 2 2230 41 01 13 57 5340 . 267 P 
5611 22/ 2 - 1745 42 48 20 17 5340 - P 
5613 2 3 / 2 1628 42 4 7 } 20 17 5326 284 G 
5615 2 4 / 2 1739 43 0 7 i 19 55} 5930 347 G 
5620 ' 6 / 3 , 2030 , 4 2 4 9 i 20 16 . 5338 340 G 
5621 7 / 3 0143 4 2 4 6 } 20 17 5338 353 G 
5622 7 / 3 1625 42 50 . • 20 17 5338 280 G 
5631 1 3 / 3 1332 4 2 51 19 58 2838 - G 
5635 1 7 / 3 • 0948 42 5 0 } ( 20 15 5314 285 G 
5638 1 8 / 3 2001 42 26 20 28 4113 236 G 
5642 2 8 / 3 0749 41 52 14 30 5325 150 P 
5643 28/3 1211 41 53 14 21} 5326 227 P 
5644 2 8 / 3 1628 41 54 ' 14 14 5326 80 P 
5645 2 8 / 3 2250 4 2 13 14 01 5322 - P 
5646 2 9 / 2 0210 4 2 15 14 04 5321 280 P 
5647 2 9 / 3 0600 42 15 14 02 5318 - P 
5648 2 9 / 3 0915 4 2 1 5 } 14 01 5322 200 P 

(e) Hea t f l o w . F o u r t e e n s u c c e s s f u l h e a t f l ow m e a s u r e m e n t s w e r e t a k e n 
on the c r u i s e . T h e f i r s t f i v e w e r e ob ta ined du r ing a l i ne of twe lve p i s t o n 
c o r e s t a k e n i n t he s o u t l i e r n ha l f of t he I b e r i a n A b y s s a l P l a i n . A p r o f i l e 
of e igh t c l o s e l y s p a c e d h e a t f l o w s t a t i o n s in and a r o u n d t he deep s o u t h of 
P e a k e D e e p i n v e s t i g a t e d the e f f e c t s of r a p i d l y v a r y i n g t o p o g r a p h y and 
s e d i m e n t t h i c k n e s s upon t he s u r f a c e f l ow of h e a t . One f i n a l m e a s u r e m e n t 
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was ob ta ined du r ing t he c o r i n g p r o g r a m m e in the n o r t h e r n half of the 
I b e r i a n A b y s s a l P l a i n , T h o u g h no ou t s t and ing ly high v a l u e s w e r e ob ta ined 
a m e a s u r e m e n t c o n s i d e r a b l y l o w e r tlian the m e a n ocean ic va lue of 
1, Sytvcal, / s q . c m / s e c , w a s ob t a ined on the r i d g e j u s t sou th of P e a k e D e e p . 

T h e o u t r i g g e r f i n type of a p p a r a t u s u s e d on th is c r u i s e w o r k e d s a t i s -
f a c t o r i l y d u r i n g the e x p e r i m e n t in the deep sou th of P e a k e D e e p . Un-
f o r t u n a t e l y , in the I b e r i a n A b y s s a l P l a i n only f i ve s u c c e s s f u l m e a s u r e m e n t s 
w e r e m a d e in e l e v e n l o w e r i n g s . T h e h a r d n e s s of the th ick s andy t u r b i d i t a 
l a y e r s in the top f e w f e e t of s e d i m e n t not only p r e v e n t e d the c o r e b a r r e l 
f r o m p e n e t r a t i n g m o r e t h a n a f e w f e e t but a l so , on m o s t l o w e r i n g s , d a m a g e d 
the l o w e r m o s t p r o b e . T h i s c r u i s e ha s shown tha t though the o u t r i g g e r - f i n 
type of a p p a r a t u s i s s a t i s f a c t o r y f o r m e a s u r e m e n t s t a k e n in c o r e s of s o f t 
p e l a g i c s e d i m e n t s it i s i n a d e q u a t e f o r m e a s u r i n g the f low of h e a t in r e g i o n s 
of w e l l c o m p a c t e d s e d i m e n t s . F o r t h e s e r e g i o n s a heavy , s p e c i a l l y 
s t r e n g t h e n e d B u l l a r d - t y p e c y l i n d r i c a l p r o b e a p p a r a t u s would give g r e a t e r 
p e n e t r a t i o n and be l e s s s u s c e p t i b l e to d a m a g e . It would, h o w e v e r , have 
the d i s a d v a n t a g e of not ob t a in ing s a m p l e s of the s ea f l o o r . 

(f) D r e d g i n g . Twe lve d r e d g e s t a t i o n s w e r e occup ied on the c r u i s e , a l l of 
t h e m lying i n the P e a k e D e e p a r e a , and nine w e r e s u c c e s s f u l . T h i s is a 
m u c h h i g h e r r a t e of s u c c e s s t h a n ha s b e e n u s u a l in the p a s t , and c a n 
p e r h a p s b e a t t r i b u t e d to the g r e a t e r c a r e t aken in d redg ing , the l a c k of 
s t r o n g l o c a l c u r r e n t s a n d t h e u s e of the new s m a l l d r e d g e s . 

T h e e q u i p m e n t u s e d w a s o f t e n v a r i e d , but wi thout no t i ceab le e f f e c t on 
the r e s - i l t s of d r e d g i n g . T h e f i r s t f o u r s t a t i ons ( t h r ee s u c c e s s f u l ) w e r e 
m a d e wi th a l eng th of c h a i n r i g g e d b e t w e e n the end of the w i r e and the 
d r e d g e b a g . F o r the n e x t t h r e e s t a t i o n s , a l l s u c c e s s f u l , a g r a p n e l was 
fastened between the chain and the dredge consisting of an iron bar to 
which w e r e bo l t ed a r m s abou t 50 c m . long s t i ck ing out in a l l d i r e c t i o n s . 
U n f o r t u n a t e l y the we lded s t o p s which p r e v e n t e d the a r m s f r o m swinging 
f r e e l y gave way a f t e r t h r e e h a u l s , and the g r a p n e l was not u s e d a g a i n . 
In the l a s t f i v e s t a t i o n s t he a p p a r a t u s was s i m i l a r to t ha t u sed in the f i r s t 
f o u r , e x c e p t t h a t a s h o r t l e n g t h of cha in was a t t a c h e d to the end of ; 
d r e d g e bag ; t h r e e of t h e s e a t t e m p t s w e r e s u c c e s s f u l and b rough t in . rne 
of the b e s t h a u l s . T h e u s e f u l n e s s of the g r a p n e l was thus not wel l 
e s t a b l i s h e d , but i t would s e e m d e s i r a b l e to r e b u i l d i t and a t t e m p t to u se i t 
a g a i n . W e a k l inks w e r e i n c o r p o r a t e d in the d r e d g e s e t up f o r the f i r s t 
t i m e on th i s c r u i s e ; t h e y n e v e r b r o k e , but ne i t l ie r did the d r e d g e get 
s e r i o u s l y s n a g g e d up, s o no i n f o r m a t i o n was ob ta ined on t h e i r m e r i t s . 
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By f a r the g r e a t e r n u m b e r of tlie r o c k s ob ta ined be long to the c l a s s of 
a l t e r e d i n d u r a t e d t u f f s , c a l c a r e o u s tu f f s and a l t e r e d ba-salt l avas t h a t 
D . H . M a t t h e w s has s t u d i e d in d e t a i l and which p r o b a b l y f o r m a n i m p o r t a n t 
p a r t of L a y e r 2, S p e c i m e n s of s e r p e n t i n i t e , wi th gabb ro and a n o r t h o s i t e , 
w e r e p r e s e n t in two h a u l s , and m a y r e p r e s e n t o u t c r o p s of th in s l i c e s of 
L a y e r 3 t h r u s t into the n o r m a l l y ou tc ropp ing L a y e r 2 . In one h a u l w e r e 
l u m p s o£ bsrocciated a l te i fod b a s a l t , p e r h a p s a ho wing the p r o c o n c o of n e a r -
by f a u l t i n g . M a n g a n e s e c o a t i n g w a s p r e s e n t on m a n y of the tuff s p e c i m e n s 
and a t t i m e s w a s s o t h i c k t h a t the r o c k was b e t t e r c a l l e d a m a n g a n e s e 
nodu le . S e v e r a l e r r a t i c s w e r e r e c o v e r e d a n d s o m e of t h e m showed we l l 
deve loped g l a c i a l s t r i a e . 

The d r e d g i n g p r o g r a m m e on th i s c r u i s e h a s b e e n u n p r e c e d e n t e d l y 
s u c c e s s f u l , and d r e d g i n g s h o w s s i g n s of b e c o m i n g not a c h o r e c a r r i e d out 
in the hope t h a t s o o n e r o r l a t e r l u c k wi l l hold, but a t echn ique t h a t m a y be 
u s e d s y s t e m a t i c a l l y to o b t a i n s o m e idea of the c o m p o s i t i o n of the o c e a n 
b e d . 

(g) U n d e r w a y o b s e r v a t i o n s . . Con t inuous u n d e r w a y echo sounding, 
m a g n e t i c a n d g r a v i t y o b s e r v a t i o n s w e r e r o u t i n e l y t a k e n du r ing t he c r u i s e , 
and t h e s e a r e in v a r i o u s s t a g e s of p r o c e s s i n g a t the m o m e n t . T h e y wi l l 
add c o n s i d e r a b l y to t he l a r g e c o r p u s of knowledge we a l r e a d y p o s s e s s on 
the N o r t h A t l a n t i c , 

(h) B o t t o m p h o t o g r a p h y (tlie r e s p o n s i b i l i t y of A . S . Laughton of the N a t i o n a l 
I n s t i t u t e of O c e a n o g r a p h y ) . F o u r c a m e r a s t a t i o n s w e r e he ld in a r e a s 
w h e r e t h e r e w e r e s u c c e s s f u l d r e d g e h a u l s . They w e r e s t a t i o n s 5609, 5616, 
5629 and 5639. T ^ e p h o t o g r a p h s w o r e t aken wi th a newly d e s i g n e d u n d e r -
w a t e r l e n s and a h i g h e r p o w e r e d e l e c t r o n i c f l a s h u n i t . Th i s r e s u l t e d in 
i m p r o v e d r e s o l u t i o n a n d h i g h e r de f in i t i on . 

S t a t ion 5609 w a s s i t u a t e d on the c r e s t of the r i d g e in 1800 f m . , b e t w e e n 
P e a k e Deep and t he d e e p to the South a n d 5619, in 2450 f m . , was on the 
sou th f a c i n g c l i f f , bo th b e i n g a p p r o x i m a t e l y a long the Ime t a k e n by d r e d g e 
s t a t i o n s 5614 and 5619. S t a t i o n 5609 showed r o c k o u t c r o p s e i t h e r p a r t i a l l y 
s e d i m e n t c o v e r e d or n e a r l y b a r e ; o t h e r s showed b o u l d e r s lying on s e d i -
m e n t t h a t w a s s o m e t i m e s r i p p l e d . S i x t y - s i x p i c t u r e s w e r e t a k e n . At 
s t a t i o n 5616 s o m e s e v e n t y p i c t u r e s w e r e taken; only s i x of which showed 
r o c k s e 

S t a t i o n 5629, in 1400 f m , , w a s on the c r e s t of the r i d g e , f i f t e e n m i l e s 
f u r t h e r e a s t t han the s t a t i o n s m e n t i o n e d above and n e a r d r e d g e s t a t i o n 
5627* T h r e e p i c t u r e s s h o w r o c k o u t c r o p s and one a l o o s e b o u l d e r . 
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O t h e r w i s e they a l l showed f i n e s e d i m e n t c o v e r e d in p l a c e s by s m a l l r o c k 
f r a g m e n t s a n d s o m e t i m e s b y d e n s e a c c u m u l a t i o n s o£ g r a v e l - s i z e d m a t e r -
i a l p o s s i b l y o r g a n i c in o r i g i n . Seven ty p i c t u r e s w e r e ob ta ined . 

S ta t ion 5639 in 2600 f m , w a s m e a n t to be on the d r e d g e s t a t i o n 5636 
on the s lope of the cliff bounding the deep to the South of P e a k e Deep; th i s 
ob jec t was not a c h i e v e d , s i n c e t he dan buoy loca t ing the s t a t i on d r a g g e d 
i t s m o o r i n g s and c o n s e q u e n t l y t he s t a t i o n was hold f u r t h e r n o r t h in 
d e e p e r w a t e r a t t he f o o t of the n o r t h e r n s l o p e . Some t h i r t y - t w o p i c t u r e s 
show s e d i m e n t d i s t u r b e d b y b u r r o w s . 
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S T A T I O N S U M M A R Y 

T o t a l n u m b e r of e t a t i o n s o c c u p i e d . . . * . . , . , « , 65 

B o t t o m s e i s m i c s 5 
S ing le sh ip r e f r a c t i o n s e i s m i c s 6, 
R o c k d r e d g e 12 
U n d e r w a t e r c a m e r a . 5 
C o r e a n d h e a t f l o w . . . , . * « . . * . . . . . . . . . 29 
C o r e 7 . 

t • 

T o t a l t i m e s p e n t on s t a t i o n s 13 days 7. h o u r s 

KEY T O S T A T I O N LIST (ATTACHED) 

D . L . H , L a r g o heavy d r e d g e 
U . C . U n d e r w a t e r c a m e r a 
C , H . F » ' C o r e a n d h e a t f low 
S . S , S e i s m i c s - s u r f a c e r e f r a c t i o n 
S . B . S e i s m i c s - b o t t o m r e f r a c t i o n 
W » B . W a t e r b o t t l e . 

1 . In s e i s m i c s , . t h e m e a n c e n t r e of the buoy l i n e i s g iven if 
. DISCOVERY m o v e d d u r i n g s t a t i o n 

2 . Dep ths a r e to t h e n e a r e s t f i ve f a t h o m s 

3 . D a n buoy n u m b e r i s g iven when u s e d on s t a t i o n 



S t a t i o n N o . T y p e D a t e 1965 T i m e 
( L . M . T . ) 

C R U I S E 4 

P o s i t i o n D . B . Dep th 
U . C . F . 

Dep th 
C . F . 

5584' C . H . F . 4 F e b . 0650 -
1047 

4 5 ° 3 6 ' N 
07°16«W 

2562 2647 4841 N o c o r e 

5585 C . H . F . 4 F e b . 

/ 

1800 -
2130 

4 5 ° 4 4 ' N 
07O2l 'W 

2559 2643 4833 No c o r e 

X 

5586 C . H . F . 5 F e b . 1020 -
1250 

4 5 ° 3 3 ' N 
•07°23 'V/ 2567 

1 - ' • 
2652 4850 No c o r e 

5587 C . H . F . 5 F e b . ' 1330 -
2245 

4 5 ° 3 4 ' N 
07°22 'W 

2566 2651 4848 No c o r e : t e s t i n g r e f l e c t i o n E q u i p , 

. 5588 . C . H . F . 6 F e b . 0735 -
' 1030 

4 5 0 5 0 ' N • -
0 8 ° 3 9 ' W 

. 2569 2654 4854 . P r e m a t u r e r e l e a s e : n o c o r e 

•. 5589 C . H . F , 6 F e b . 1447 -
1904 

45°53"N 
0 8 ° 2 8 ' W 

2564 2649 4844 No c o r e 

5590 C . H . F . 12 F e b . 0703 -
1040 

4 1 ° 0 8 ' N 
12°57 'W 

2814 2910 5323 No c o r e 

5591 C o r e 12 F e b . 1330 -
1850 

41°1?- 'N ; 
12°52 'W 

2814 2910 5323 P i s t o n c o r e s u c c e s s f u l . T w o 
g r a d e d t u r b i d i t e l a y e r s a n d 
s m o o t h m o t t l e d c l a y 

5592 C . H . F . 12 F e b . 2035 -
0005 

4 l o i O ' N I 
12°53 'W 

2815 2911 5324 C o r e s u c c e s s f u l . F i v e t u r b i d i t e 
l a y e r s , v e r y c o a r s e m i c a c e o u s 
s a n d 

X 



C r u i s e 4 (contd) - 2 -

Sta t ion No 1. Type Da te 1965 T i m e 
( L . M . T . ) 

P o s i t i o n D . B . Depth 
U . C . F . 

Depth 
C . F . 

(M) 

5593 C . H . F . 13 F e b . 0043 -
0340 

41^07 'N 
12°64 'W 

I 2815 2911 5324 C o r e s u c c e s s f u l . Six t u r b i d i t e 
l a y e r s g r a d e d sand t o c l ay 

5594 C . H . F . i 13 F e b . 0445 -
0852 

4 1 ° 0 3 ' N 
12°58 'W 

I 2815 2911 

/ 

5324 C o r e s u c c e s s f u l . F i v e t u r b i d i t e 
l a y e r s g r a d e d s a n d s i l t to c l ay 

. 5595 C o r e 13 F e b . 1100 -
1520 

4 0 ° 5 7 ' N 
13°06 'W n 

2820 2916 

\ 

5333 C o r e s u c c e s s f u l . Two g r a d e d 
t u r b i d i t e l a y e r s g r a d e d s a n d to 
c l ay , b e l o w t h e s e g r e e n / g r e y 
c l a y . 

. 5596 C . H . F . 13 F e b . • 1555 -
1920 

40O53'N 
13°08 'W 

2820 2916 7" 5333 H e a t f l o w r e s u l t . C o r e s u c c e s s -
f u l . T h r e e t u r b i d i t e l a y e r s ; 
l ower l a y e r v e r y c o a r s e s and 

5597 C o r e 13 F e b . 2000 -
2300 

4 0 ° 5 0 ' N 
13°10 'W -

2818 - 2914 5329 
C o r e s u c c e s s f u l . F o u r t u r b i d i t e 
l a y e r s , f i n e s a n d to c l a y 

5598 C . H . F . 14 F e b . 0025 -
0330 

40O47'N 
13°14 'W 

2820 2916 5331 H e a t f l ow r e s u l t . B rown and 
green, c l a y t o c o a r s e g r e e n / b l a c k 
sand 

5599 C o r e 14 F e b . 2055 -
2400 

40°36 'N 
13°23 'W 

I l l 2821 2917 5333 C o r e s u c c e s s f u l . Smooth , m o t t l e d 
b r o w n a n d c r e a m c lay 

5600 . C . H . F . 15 F e b . 0033 -
0330 

40*34 'N 
13°27 'W 

- 2823 2919 5338 H e a t f low r e s u l t . C o r e s u c c e s s f u l 
Two t u r b i d i t e l a y e r s s e p a r a t e d by 
g r e e n / b r o w n s m o o t h c l ay 



C r u i s e 4 (contd) - 3 -

S ta t ion No . Type Da te 1965 T i m e • 
( L . M . T . ) 

P o s i t i o n D . B . Depth 
U . C . F . 

Depth 
C . F . 

(M) 

56 o r C o r e 15 F e b . 0425 -
0700 

4 0 ° 3 1 ' . 
13°28' 

5N 
W 

- 2823 2919 5338 C o r e s u c c e s s f u l . Two t u r b i d i t e s 
g r a d e d s a n d to clay-

5602 C . H . F . 15 F e b . 

' / 

0800 -
- 1140 

40O29' 
13°30 ' 

N 
W 

2823 2919 

/ 

5338 Hea t f l ow r e s u l t . C o r e . Two 
• t u r b i d i t e l a y e r s g r a d e d sand to 

c l ay 

5603 C . H . F . 15 F e b . 2035 -
2400 

41O01' 
13057' 

N 
w" 

' 

2824 2920 5340 No h e a t i l o w r e s u l t . C o r e , f i v e 
l a y e r s of s i l t y c l a y g r a d e d up -
w a r d s f r o m c o a r s e to f i n e . 

5604 S . B . 

> • 

16 F e b . ^ 1300 -
2045 . 

4 1 ° 1 9 ' 
1 4 ° 2 6 ' . 

N 
5W 

IV 2824 2920 5340 No r e s u l t s . F i g h t c h a r g e s l a i d 
on 3O3OT: t h r e e f i r e d 

5605 W . B . 
•i " 

16 F e b . • 2335 -
0145 

,41°19' 
14°26' . 

N 
5W -

2680" 2770 5065 T w o c a s t s down to I6OO M 

5606 U . C . 20 F e b . 1755 -
2400 

42057% 
20Ol5 ' 

5N 
V/ 

V 2280 2350 4298 No r e s u l t s . E l e c t r i c a l f a i l u r e 

5607 D . L . H . 21 F e b . 1005 -
1430 

42054 ' 
20°08: . 

N 
.5W 

- 1750 1798 3288 Good c o l l e c t i o n . M a n g a n e s e 
encrvvstcd s e r p c n t i n i t e b locks 
and e r r a t i c s 

!W08 D. L . H . 21 F e b . 1635 -
2045 

42O52' 
20°16 ' . 

N 
,5W 

V I 2338 2411 4409 Tuff.j , l i m e s t o n e s and e r r a t i c s 



C r u i s e 4 (coa td) - 4 -

S t a t i o n N o . 

\ 

T y p e D a t e 1965 Time" 
( L . M . T . ) 

Pos i t i on . D . B . Dep th 
U . C . F . 

Dep th 
C . F . 

(M) 

5609 U . C . 21 F e b , 2100 -
0100 

4 2 ° 5 4 ' 
2 0 ° 1 6 ' 

N 
W 

— 1804 1854 3391 ivlany p i c t u r e s showing o u t -
c ropp ing r o c k s and b o u l d e r s 

5610 D . L . H . ,22 F e b . 1000 -
1315 

4 2 ° 5 1 ' 
2 0 ° 1 6 ' . 

N 
.5W 

VI 2456 2540 4645 Two m e t a m o r p h o s e d b a s a l t s 
one w e a t h e r e d b a s a l t one 

. e r r a t i c 

5611 C . H . F . 22 F e b , 1610 -
1920 

4 2 0 4 8 ' 
2 0 ° 1 7 ' 

N 
W 

VI 2816 2915 5333 H e a t f low r e s u l t ; p r e m a t u r e 
r e l e a s e 

. 5612 D . L . H . 23 F e b . 0910 -
1400 

4 2 ° 5 3 ' 
2 0 ° 1 6 ' 

N 
W 

V 2073 2134 3903 p r e d g e empty-

5613 C . H . F . 23 F e b . 1500 -
1750 

4 2 ° 4 7 ' 
2 0 ^ 1 7 ' 

. 5 N 
W 

VII 2814 2913 5321 Hea t f l ow r e s u l t s . C o r e : b rown 
and g r e y / g r e e n c l a y s . T w o 
l a y e r s of f o r a m i n i f e r a l s a n d 

5614 s D . L . H . 24 F e b . 0910 -
1225 

4 2 0 5 3 ' 
2 0 ° 1 6 ' 

. 5 N 
W 

V 2025 2083 380? One e r r a t i c 

5615 C . H . F . 24 F e b . 1535 -
1912 

4 3 0 0 7 1 

1 9 ° 5 5 ' 
. 5 N 
. 5 W 

VII 3138 3257 5933 Hea t f l ow r e s u l t s 

5616 U . C . 24 F e b . 2 1 2 8 -
0053 

4 2 ° 5 3 -
2 0 ° 1 6 ' 

. 5 N 
W 

VI 2444 2522 461% S u c c e s s f u l m a i n l y p i c t u r e s 
of s o f t b o t t o m , s o m e l o o s e 
r o c k s . F i f t y - f i v e p i c t u r e s 



C r u i s e 4 (c ontd) - 5 -

S ta t ion No. T y p e Da te 1965 Tinae 
( L . M . T . ) 

P o s i t i o n 3D.B. Depth 
U . C . F . 

Depth 
C . F . 

(M) 

5617 S . B . 25 F e b , 0904 -
1650 . 

43017 ' 
19°58« 

N 
W 

v n 3140 3259 5960 Nine c h a r g e s on 074®T; a l l 
. f i r e d . N o ground waves 

5618 S . S . 2̂5 F e b . 2017 -
0850 

43°05* 
' 2 0 ° 1 3 ' 

N 
W 

v n 3126 3256 

1 
5954 F i v e b u o y s , t e n sho t s on 

0 9 2 ° T , ELesuits s a t i s f a c t o r y 

561,9 
D . L . H . 

26 F e b . 1010 -
1420 

4 2 ° 5 4 ' 
20O15' 

N 
W 

V 1780 - 1829 3345 Good haul;; tu f f s , l i m e s t o n e s 
e r r a t i c s 

5620 . C . H . F . 6 M a r , 1900 -
2155 

42O49'. 
20°16 ' 

5 N 
W 

v n i 2818 2917 5336 Hea t f l o w x e s u l t : c o r e : b r o w n / 
g r e y c l a y f o u r g r a d e d l a y e r s 

• of f o r a m i m i f e r a l sand 

' 5621 C . H . F . 7 M a r . . 0000 -
0315 

4 2 ° 4 6 ' . 
20°17 ' 

5N • 
W 

VIII 2819 2918 5338 H e a t f l o w r e s u l t ; c o r e ; b r o w n / 
g r e y c l a y with f o u r l a y e r s of 
f o r a m i n i f e r a l sand 

5622 C . H . F . 7 M a r . 1457 -
1755 

4 2 ° 5 0 ' 
2 0 ° 1 7 ' 

N 
W 

; VIII 2818 2917 5336 Hea t f l o w r e s u l t ; c o r e ; b r o w n / 
g r e y c l a y with f o u r l a y e r s of 
f o r a m i n i f e r a l s a n d 

5623 D . L . H . 8 M a r . 0937 -
1340 

4 3 ° 0 7 ' , 
19®39'. 

5N 
5W 

IX 1950 2006 • 3869 Only one r o c k ; w e a t h e r e d 
b a s a l t 

5624 S . B . 9 M a r . 1625 -
2325 

43O041 
19347: 

N 
W 

IX 3139 3253 5956 Nine c h a r g e s l a i d on ?.70°T 
E i g h t c h a r g e s f i r e d . V e r y 
no i sy r c c o r d s 



C r u i s e 4 (c ontd) - 6 " 

S ta t ion N o . T y p e D a t e 1965 T i m e 
( L . M . T . ) 

P o s i t i o n D . B . Dep th 
U . C . F . 

Dep th 
C . F . . 

(M) 

5625 s . s . 10 M a r . 0826 -
1620 

43°06» 
19052 ' 

N 
vV 

IX • 3126 3256 5954 F i v e buoys a n d t w e n t y - s e v e a s h o t s 
on. 2 7 2 ° T , Good r e s u l t s 

5626 D . L . H . . 11 M a r . 1325 -
1640 

42*50% 
19059% 

8N 
5W 

X 1407 1447 2646 Good h a u l ; s i x t e e n r o c k s . T u f f s , 
l i m e s t o n e s , e r r a t i c s 

5627 D . L . H . 12 M a r , 

s 

0907 -
1132 

4 2 ° 5 1 ' . 
19*56 ' 

5N 
W 

X 1432 1472 2692 Good h a u l of r o c k s ; one w e i g h e d 
1 . 5 cwt . and. w a s a b lock of t u f f , 

' O t h e r m a n g a n e s e e n c r u s t e d t u f f s 
a n d l i m e s t o n e s 

5628 D . L . H . 
V 

12 M a r . .1206 -
1620 

4 2 * 5 0 : 
1 9 ° 5 6 ' 

N 
w . 

X 1660 1706 3120 D r e d g e e m p t y " . ' . 

5629 U . C . 13 Ma-i-, 0555 -
0847 

4 2 * 5 0 ' . 
19*5.6' 

5N 
W 

X 1438 1474 2696 N u m e r o u s p i c t u r e s ; m a i n l y s e d i -
m e n t wi th s o m e r o c k o u t c r o p s . 
F o r t y - e i g h t p i c t u r e s 

5630 D . L . H . 13 M a r . , 0 9 3 0 -
1201 

4 2 * 5 2 ' . 
1 9 * 5 8 ' . 

5N 
, 5W. 

X . 1572 1613 2950 D r e d g e e m p t y 

5631 C . H . F . 13 M a r . 1212 -
1418 

4 2 * 5 1 ' 
19*58 ' 

N 
W 

X 1507 1545 2826 H e a t f l ow r e s u l t ; c o r e c a t c h e r 
s a m p l e only 

5632 S . S . 13 M a r . / 
14 M a r . 

2040 -
1120 

4 3 * 2 5 ' 
19*55 ' 

N 
W 

X I 2123 2188 • 4000 F i v e b u o y s a n d t h i r t y - f i v e s h o t s 
on 272*T; l i n e r e v e r s e d good 
r e s u l t s 




