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R.R.S , "Disoovery*' sa.tl©5 f rom Pljymowth a t 0900 h r s 7 . x , 6 6 . The 
a s d i c was l o w e r e d w h i l e i n t h e Sound and t h e P . E . S , was lowered j u s t 
o u t s i d e t h e b a r . The s h i p p r o c e e d e d t o 04°55 'W where an echo 
sound ing r u n was s t a r t e d which c o n t i n u e d ove r t h e s l o p e edge t o 48°N, 
09°W. The s h i p t h e n p r o c e e d e d t o 40°N 2J°W. En r o u t e , t h e P.E.1^, 
was t a k e n i n b e c a u s e t h e t r a n s d u c e r had l e a k e d and was l a t e r r e p l a c e d 
by a n o t h e r t r a n s d u o e r . At 0800 h r s 1 1 . x , ^ t h e s h i p r e a c h e d 4)°"^ 
The n m n warp and b o t h t h e t r a w l warps were r e t e n s i o n e d . Work a t t h e 
s t a t i o n (6100) i n c l u d e d C h l o r o p h y l l W / B ' s , NSOV, b a c t e r i o l o g i c a l s a r ^ l i n g 
( l iLskin and Z o b e l l ) , c a l i b r a t i o n of t h e GDB(E), DGP and t h e Depth p i n g e r j 
QH power cn b o a r d was g r a d u a l l y t u r n e d o f f w h i l e u n d e r w a t e r r e c o r d i n g s 
of t h e s h i p ' s n o i s e were made. Worsen ing w e a t h e r p r e v e n t e d t h e u s e of 
t h e E n g e l ' s Mid w a t e r TrawL (MIT) and t h e s h i p p r o c e e d e d t o w a r d s t h e ' A z o r e s 
a t 2203 h r s 1 1 , x , € 6 . At 0912 h r s 1 2 . x . 66 w e a t h e r c o n d i t i o n s were ^ o d 
e n o u ^ f o r t r a w l i n g and e x p e r i m e n t s w i t h t h e EMT were conmenced a t 1146 h r s . 
I t p r o v e d p o s s i b l e t o t a k e i n t h e cod end and empty i t w i t h o u t p u l l i r g 
i n t h e # i o l e t r a w l and t h r e e s u c c e s s i v e h a u l s were made . C h l o r o p h y l l 
VIF/B s a m p l e s were t aken and t h e s h i p l e f t t h e p o s i t i o n ( 3 9 ° 0 2 . 8 ' N ' 
21°28.6 'W) a t 0742 h r s I S . x . 6 6 h a v i n g comple ted t h r e e s t a t i o n s (6101— 
6105) . ; 

At 0045 h r s 1 4 . x , 66 a s h e l t e r e d p o s i t i o n Soulii of Sao Miguel i n t h e 
Azores was r e a c h e d , l i v e days were s p e n t i n t h i s a r e a and t h e work 
i n c l u d e d e i ^ t EMT's, one I M T , one N 1 1 5 , one N 7 0 B , a day and a n i g h t 
s e r i e s of KF70V*s t o 1000 m, s i x t e e n r e p l i c a t e h a u l s of NF70V*8 t o 100 m, 
a r e p e t i t i v e s e r i e s of M ' s c o n s i s t i n g of t w e l v e t o w s , two carbon W/B 
c a s t s , two c h l o r o p h y l l W / B c a s t s , f o u r b a c t e r i o l o g i c a l W / B c a s t s , a W / B 
o a s t t o 1000 m and t h r e e U / C c a s t s . A l l t o g e t h e r n i n e t e e n s t a t i o n s 
(6104-6122) were comple ted and t h e s h i p s teamed t o w a r d s Madei ra a t 0918 
h r s 1 9 . x , 6 6 , . The o c e a n i c s t a t i o n , h a l f way between t h e A z o r e s and 
M a d e i r a , a t 35°10 'N 21°20'W, was r e a c h e d a t 1026 h r s 2 0 . x , 6 6 , A 
c h l o r o p h y l l W / B c a s t , a b a c t e r i o l o g i c a l W/B c a s t , a U / C c a s t and t r i a l s 
w i i h a p l a s t i c NN were ccsaple ted b u t vsorsening w e a t h e r a n d s e a c o n d i t i o n s 
p reven ted , f u r t h e r work a t t h e s t a t i o n (6123) ; t h e s h i p l e f t t h e p o s i t i o n 
a t 1922 h r s 2 0 . x , 6 6 and p r o c e e d e d t o s h e l t e r e d w a t e r N o r t h of M a d e i r a , 

N o r t h of M a d e i r a , j u s t s u f f i c i e n t s h e l t e r e d w a t e r e x i s t e d t o do 
h a u l s p a r a l l e l w i t h t h e ooas t and e i ^ t days were s p e n t i n t h e a r e a d u r i r g 
vihich bad w e a t h e r p r e v e n t e d work f o r o n l y t w e n t y one h o u r s . Dur ing t h e 
e i g h t d a y s , t e n s t a t i o n s ( 6 1 2 4 - 6 1 3 3 ) were comple ted and v o r k i n c l u d e d 
seven B i T ' s , one IK&IT, one N I L 3 , one N 7 0 B , one c h l o r o p h y l l W / B c a s t , two 
NSOV, a 600 medi n e t h a u l , two b a c t e r i o l o ^ c a l W/B c a s t s and c a l i b r a t i o n s 
of t h e Depij i p i n g e r , G D B ( E ) , DGP and h y d r o s t a t i C r e l e a s e g e a r s . At 0 7 3 0 
h r s 2 5 . x . 66:. t h e s h i p moved t o t h e S o u t h of Made i ra and c a l l e d " b r i e f l y a t 
iPunchal t o p i c k up Dr . Maul , 

The bad w e a t h e r hav ing a b a t e d , work was t h a i c o n t i n u e d t o i h e S o u t h 
of M a d e i r a , P ive days were s p e n t i n t h i s r e g i o n d u r i n g w h i c h f o u r t e e n 
s t a t i o n s were comple ted (6134-6147) and t h e v/ork i n c l u d e d t h r e e M T ' s , 
two IKIvlT's, one s e r i e s of N113, one h a u l w i t h t h r e e N 1 1 3 ' s on one w a r p , 
two carbon^^ c a s t s , one c h l o r o p h y l l W/B c a s t , a 600 mesh n e t c a s t , two 
b a c t e r i o l o g i c a l W / B o a s t s , one W / B c a s t , f o u r T J / C c a s t s , an PRN t r i a l and 
c a l i b r a t i o n s of f l o w m e t e r s and h y d r o s t a t i c r e l e a s e g e a r s were comple ted . 
At 0500 h r s 3 0 . x , 6 6 t h e a s d i c p l a t e vfas t a k e n up and t h e P . E . S , was t a k e n 
i n b o a r d ; t h e s h i p t h e n e n t e r e d P u n c h a l h a r b o u r . At F u n e r a l D r . Maul 
l e f t t h e s h i p v /h i l e J , Mazza of M a r s e i l l e s and F. C u l k i n of N . I . O . j o i n e d 
t h e s h i p . 
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"Di scove ry" d e p a r t e d f r o n J u n c i ^ l 1800 h r s l . x i , 6 6 and s a i l e d d i r e c t 
t o t h e s o u t h e r n end of P u e r t e v e n t u r a i n t h e Canaiy i s l a n d g r o u p . The 
s h i p a r r i v e d i n a s n a i l bay t o t h e S o u t h - e a s t of t h e i s l a n d a t 0550 h r s 
3 . x i , 6 6 and most of t h e work was c a r r i e d o u t w i t h i n a o i r c l e ^ o f f i v e m i l e s 
d i a m e t e r . T h i s bay was t h e c e n t r ^ of o p e r a t i o n s d u r i n g t h e 1965 SOI® , 
c r u i s e b u t , al-ttiough h y d r o l o g i c a l cbndi t idng^ were s i m i l a r on t h e p r e s e n t 
c r u i s e , c o n s i d e r a b l e d i f f e r e n c e s i n t h e f a u n a were n o t e d ; Dur ing a n i n e 
day p e r i o d i n t h e a r e a 32 s t a t i o n s (6148—6179) were comple t ed and t h e vrork 
i n c l u d e d n i n e B I T ' s , t h r e e I M T ' s , t w e n t y e i g h t N l l S ' s , t h r e e h a u l s w i t h 
t h r e e r j l l 3 ' s on one w a r p , a s e r i e s of N115 ' s t o s t u d y t h e v e r t i c a l d i s -
t r i b u t i o n of c a r o t e n o i d s , a day and a n i ^ t s e r i e s o f ' N 7 0 V ' s , a r e p l i c a t e 
s e r i e s of s i x t e e n WI"70V's t o iOO'im, one N70B, two carbon^'* c a s t s , t h r e e 
c h l o r o p h y l l W/B o a s t s , f i v e b a c t e r i o l o g i c a l " W / B c a s t s , t h r e e W/B c a s t s , 
two U/C c a s t s , r e c o r d i n g s . o f s h i p ' s n o i s e was made w h i l e a l l a i g i n e s were 
p r o g r e s s i v e l y t u r n e d o f f and c a l i b r a t i o n s of t h e dep th p i n g e r were c o m p l e t e d . 
At 0600 h r s 1 2 . x i . 6 6 t h e s h i p l e f t t h e P u e r t e v e n t u r a a r e a f o r C a s a b l a n c a . 
While on c o u r s e t o C a s a b l a n c a a f a i r l y d i s t i n c t s u r f a c e d L s c o n t i n u i t y was 
e n c o u n t e r e d and abou t an h o u r was t a k e n t o i n v e s t i g a t e i t ( S t , 6180) b e f o r e 
r e s u m i n g c o u r s e f o r C a s a b l a n c a which was r e a c h e d a t 0900 h r s 1 4 . X i . 6 6 , 
H e r e , Mr. A, Thompson l e f t t h e s h i p , ' 

Upon l e a v i n g C a s a b l a n c a a t 0900 bps I S . x i . S © t h e s t e p pjpo&eeded t o t h e 
edge of t h e Moroccan d i e l f abou t W.W,̂  of Casab l anca and f i v e days were 
s p o i t i n v e s t i g a t i n g t h e s l o p e and t h e s h e l f edge d u r i n g which s i x t e e n 
s t a t i o n s (6181-6196) were c o n ^ l e t e d . Work i n c l u d e d seven H a T ' s , s i x IKMT's, 
f o u r N 1 1 3 ' s , two h a u l s w i t h t h r e e N l l S ' s on one warp , one r e p x i c a t e s e r i e s 
of s i x t e e n WVOY h a u l s , one N70B, one carbon^"' c a s t , f i v e c h l o r o p h y l l W/B 
c a s t s , a 600 mesh n e t h a u l , two W/B c a s t s and one U/C c a s t were c o m p l e t e d . 
I n t h i s a r e a a s c a t t e r i n g l a y e r was f o u n d on t h e s h e l f edge n e a r t h e bo t tom 
and some of t h e work was d i r e c t e d t o w a r d s a s t u d y of t h i s . Work a l s o 
i n c l u d e d a s t u d y of t h e d i s t r i b u t i o n of a n i m a l s w i t h r e s p e c t t o t h e t h e r m o -
c l i n e . At 1000 h r s - 2 1 . x i . 6 6 t h e d i i p l e f t t h e Moroccan r e g i o n and s a i l e d 
t o 36°N IQPW. 

The s h i p a r r i v e d , on p o s i t i o n a t 0200 h r s ' 2 2 . x i . 6 6 and two days were 
s p e n t i n t h i s o c e a n i c a r e a d u r i n g w h i c h e i g h t s t a t i o n s (6197-6204) were 
c o m p l e t e d . Work i n t h e r e g i o n i n c l u d e d t i i r e e E . M . T ' s , f o u r IKI^T's, f o u r 
N l l S ' s , one N70B, one r e p e t i t i v e s e r i e s of M ' s , ore c h l o r o p h y l l c a s t and 
one W/B c a s t . At 0800 h r s 2 4 . x i , 6 6 t h e s h i p s a i l e d f o r P lymou th , A 
s o u n d i n g r u n a c r o s s t h e s h e l f edge f r o m 4 7 ° 2 8 ' N 7°W t o 6 0 ° F 4° 12^W was 
c o m p l e t e d f o r Mr. S t r i d e . The a s d i c was t a k e n up and t h e , P , E , S y f i s h 
t a k e n i n b o a r d when o f f P l y m o u t h . The s h i p e n t e r e d Plymouth a t 1700 h r s . 
28.11.06 . 

B e s i d e s t h e vrork o u t l i n e d above BT d i p s and s e e c h i d i s c r e a d i n g s were 
done and v e r y numerous s u r f a c e h a u l s w i t h t h e W and a m e t e r n e t , s e v e r a l 
N113 h a u l s and s e v e r a l I M T h a u l s were made t o o b t a i n ' l i v i n g a n i m a l s f a r 
p h y s i o l o g i c a l work . 

SCIENTIFIC PROJECTS 

1 . - E n g e l ' s Midwate r Trawl (M.R. C l a r k e ) 

P o r t y h a u l s were done w i t h t h i s l a r g e midwate r t r a w l and much e x p e r i e n c e 
i n h a n d l i n g t h e g e a r h a s b e e n g a i n e d . The f i r s t few h a u l s showed t h a t i t 
was q u i t e p o s s i b l e t o t a k e t h e cod end i n over t h e s t e r n of t h e s h i p j v i t hou t 
t a k i n g i n t h e r e s t of t h e n e t . T h i s p r o v e d t o be a g r e a t a d v a n t a g e b e c a u s e 
a s e r i e s o f h a u l s was p o s s i b l e vd. thout t h e l a b o u r of p u l l i r g t h e t r a w l i n , 
l a y i n g i t ou t ( a v e r y l o n g and t ed imus b u s i n e s s ) and s h o o t i n g i t a g a i n . 
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A h a u l could be s t a r t e d l e s s t h a n t h i r t y m i n u t e s a f t e r t h e p r e v i o u s h a u l 
had been c o n ^ l e t e d . During t h e e a r l y p a r t of Idie c r u i s e t h e c a t c h was 
b a d l y damaged; many ocean ic f i s h l o s t a l a r g e p r o p o r t i o n of t h e i r s c a l e s . 
T h i r t y f e e t of "the l o n g , narrow coA end was t h e n c u t o f f and t h e 7 mm meSh 
l i n i n g was moved f o r w a r d s so t h a t i t l i n e d t h e new cod end t h u s f o r m e d . 
Th i s m o d i f i c a t i o n f a c i l i t a t e d h a n d l i n g , r educed t h e p r o p o r t i o n of t h e 
oatcdi c a u ^ t i n t h e l a r g e r n e t t i n g and g r e a t l y improved t h e c o n d i t i o n #f 
t j i e c a t c h , 

The .ma i th a r e a • f t h e t r a w l a t d i f f e r e n t t a v i n g speeds was c a l c u l a t e d 
f rom echo- sounder t r a c e s ob t a ined by u s i n g a 30 K . c . h e a d l i n e t r a n s d u c e r . 
Th i s was u s e d on "Hie f o e t r o p e l o o k i n g upwards , on t h e head rope l o o k i n g 
downwards and on one of t h e o t t e r b o a r d s look ing" s idewards a t t h e o t i i e r 
"board. Thus , a d i r e c t measure of t h e v e r t i c a l sp read of t h e n e t was 
oil t a i n ed ^ d h c r i z m t a l sp read was e s t i m a t e d f rom a knowledge of t h s 
s ^ e a d of t h e o t t e r b o a r d s , ' , ' 

The t r a w l was u s e d i n a l l w e a t h e r c o n d i t i o n s up t # a wind speed of 
30 kno t s w i t h q u i t e a heavy s w e l l . Under t h e wors t c o n d i t i o n s t h e l o a d 
on t h e warps d i d n o t exceed s i x t o n s w i t h 900 m of wi re ou t and a t a 
towing speed up to 3 , 7 k n o t s , 

The maximum d e p t h r e a d i e d was 640 m and t h e maximum speed was 5 
k n o t s . On one o c c a s i o n t h e n e t and o t t e r boa rds were towed a l o n g a 
muddy bot tom w i t h o u t mishap . 

Catch 

S o r t i n g and voluming t h e c a t c h was completed on b o a r d , "Volumes 
v ^ i e d f rom 62 mis t o 47 ,257 mis bu t t h e f o i m e r f i g u r e i s s u s p e c t because 
a t e a r i n t h e n e t was d i s c o v e r e d soon a f t e r t h e h a u l . The number of 
an imals i n t h e c a t c h v a r i e d f rom 23 t o 1 1 , 0 0 7 b u t a g a i n t h e fornEr f i g u r e 
i s s u s p e c t . The mean volume of animals i n t h e c a t c h v a r i e d f rom 0 , 7 8 
ml t o 1 0 6 , 6 ml and t h e maximum volume of any one an imal was 6300 m i s , 

H i e m e a n c a t oh volume was l a r g e s t o f f t h e Azores a n d i n de scend ing 
oirder of magni tude t h e r e f o l l o w e d Nor th Made i ra , South Made i r a , P u e r t e v e n t u r a , 
an ocean ic s t a t i o n a t 39° 0 2 . 8 ' N 21°28,6 'W an ocean ic s t a t i o n a t 36°If -
l6°W and Morocco, Some Moroccan volumes were p r o b a b l y reducecL because 
of a t e a r i n t h e n e t . The mean c a t c h volume of t h e two day h a u l s was 
one t h i r d o f t h e mean volume of t h e n i # i t h a u l s , ' I n a l l a r e a s excep t 
o f f Morocco t h e h a u l s a t 100-200 m d e p t h produced about t w i c e t h e 
volumes of t h o s e f i s h e d a t 450-600 m d e p t h . Catch volumes a p p a r e n t l y * 
i n c r e a s e w i t h i n c r e a s e i n towing speed f rom 2 , 0 - 2 , 6 k n o t s to 2 , 6 -
2 , 9 k n o t s b u t no ev idence was found t h a t f u r t h e r i n c r e a s e i n speed gave 
l a r g e r c a t c h volumes. 

Animals i n t h e c a t c h e s were v e r y d i v e r s e and mary "b izar re and r a r e 
an ima l s were c a u g h t . The t h r e e p r i n c i p a l groups were f i s h , cephalopods 
and decapods i n de scend ing o rde r of volume and num"bers, a l t h o u g h l a r g e 
c a t c h e s of e u p h a u s i i d s , mysids and Pyrosoma v/ere a l s o t a k e n . F i s h 
i n c l u d e d i n d i v i d u a l c a t c h e s of 1600 h o r s e ' m a c k e r e l , 2700 i o a r . f i s h , 204 
t r u n j j e t e r f i s h , o v e r 5000 myctophids , an e l e c t r i c r a y , two s h a r k s , an 
oar f i s h , a new s p e c i e s of dea l f i d a , . 4 0 6 cyc lo thone and a l a r g e a n g l e r 
f i s h , A maximum of 195 cepha lopods , 133 decapods , 694 ry rosoma and 76 
Phronima were t a k e n i n i n d i v i d u a l h a u l s . 
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2 , Comparison between n e t s (M.R. C la rke ) 

Oblique h a u l s of t h e M T , I f f iT , N113 and N70 were compared on f o a r 
o c c a s i o n s . The c a t c h volume p e r 100 c u b i c me t res of w a t e r f i l t e r e d was 
much g r e a t e r i n t h e smal l f i n e r mesh n e t s t h a n in t h e l a r g e r c o a r s e r mesh 
n e t s ; t h e c a t c h volume p e r minute f i s h e d was g r e a t e r t h e l a r g e r t h e n e t , 

3 . Per formance of t h e M115 (A, de C» Baker) 

I n diMer t o e s t i m a t e t h e v a r i a t i o n i n samples t a k e n w i t h t h e W113 a 
s e r i e s of t e n 1 hou r h o r i z o n t a l tows were made o f f Pue r t eVen tUra , To f i n d 
a dep th t h a t nsDiild p r o v i d e workable num1»ers of t h e groups t h a t could b e 
s o r t e d on boa rd t h r e e N113 were f i s h e d on t h e same warp a t 450, 600 a n d . 
650 m. From an i n s p e c t i o n of t h e s e samples 560 m was chosen a s a s u i t a b l e 
dep th f o r t h e r e p e a t e d h a u l s . I t was dec ided t o work within a c i r c l e of 
f i v e m i l e s d i ame te r c l s s e enough i n s h o r e t o o b t a i n l a n d b e a r i n g s t o f i x 
t h e p o s i t i o n s *f t h e s t a r t and f i n i s h of t h e h a u l s and t o tow from West t o 
E a s t . Th is was p o s s i b l e f o r a l l bu t S t , 6161 which, due t o i n c r e a s i n g 
wind, was w o r k e i f rom E a s t t o West , The n e t was used w i t h a c a t c h d i v i d i n g 
b u c k e t i n c o n j u n c t i o n w i t h t h e Depth F i n g e r t o mon i to r t h e dep th of tow and 
t h e t ime and depth #f t h e f l a p o p e r a t i o n . 

Mean d e p t h s f o r t h e t e n tows v a r i e d between 580 m and 529 m and t h e 
l e n g t h of tow between 1 , 4 and 2 .2 m i l e s . 

The volumes were measured and t h e f o l l o w i n g an imals counted by P , L a v a l , 
Cyc lo thone s p . , P i sh ( o t h e r than C y c l o t h o n e ) , S a g i t t a l y r a , Etqahausia 
hemigibba and V i b i l i a a r m a t a . The volumes and counts have been c o r r e c t e d 
f o r a two mi l e tow and t h e means and c o e f f i c i e n t s of v a r i a t i o n s worked ou t 
f o r each group . These a r e shov/n i n t h e t a b l e . I n each c a s e t h e c o e ^ i c i e n t 
• f v a r i a t i o n i s v e r y h i g h , t h e l o w e s t b e i n g 2 6 . ^ f o r S , l y r a and t h e h i g h e s t 
172^ f o r V i b i l i a a rma ta , t h e l a t t e r i s presumed t o have a very p a t o h y 
d i s t r i b u t i o n . 

Repea ted N115 h a u l s 

Catch c o r r e c t e d t o two mi l e tow 
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6155 1 1 . 8 560 100 28 30 79 62 79 
II 2 1 , 8 549 122 81 6 , 5 1 59 42 
n 3 1 . 8 548 82 58 43 70 141 301 

6166 1 2 . 1 529 101 61 36 97 1 3 1 122 
II 2 2 , 2 536 88 53 , : 6 47 61 26 
II 3 2 , 0 550 45 57 3 51 64 25 
Tl 4 2 . 2 580 18 18 9 28 0 0 

6161 1 1 . 9 560 . 46 19 14 49 46 8 
6176 1 1 . 7 551 44 .55 20 49 19 • 4 

II 2 1 . 4 546 56 41 14 58 84 16 

Mean 67 45 16 54 60 55 

C o e f f i c i e n t of v a r i a t i o n 46 .6 4Q,4 8 2 . 5 2 6 , 8 6 6 . 3 172 



These r e s u l t s s u g g e s t t h a t co imt s of the. l a r g e r a n i m a l s t a k e n i n 
one h o u r tows wi th t h e W113 s h o u l d b e t r e a t e d w i t h c o n s i d e r a b l e c a u t i o n . 
V a r i a t i o n i n t h e c a t c h e s of t h e s m a l l e r a n i m a l s i n t h e N i l 3 w i l l be 
examined on r e t u r n , t o t h e N . I . O . 

I n o r d e r t o d e t e m i n e t h e c a t c h t a k e n on t h e s h o r t obliqp.e p a r t s 
of a h o r i z o n t a l tow w i t h t h e N113 f i t t e d w i t h a CDB, t h r e e h a u l s were 
i^ade t o 560 m t h a i h a u l e d i m m e d i a t e l y a n d t h e c a t c h t a k e n i n t h e deep 
I fuoket a n a l y s e d . The means f o r each group i n t h e s e t h r e e c a t c h e s have 
^een e x p r e s s e d a s p e r c e n t a g e s of t h e mean c a t c h taKen i n t h e t e n s t a n d a r d 
h a u l s t o 550 m wi th t h e f o l l o w i n g r e s u l t s : 

Volume CydLothone O t h e r f i s h S . l y r a E . hemig ibba ; V, a r m a t a 

' 4 . 6 ^ g.Sgg 7 . 8 ^ , 1 1 . 2 ^ 11 0 ^ 

K i u s , a l t h o u ^ t h e s e f i g u r e s a r e h i ^ e r t h a n would b e e3g)e c t e d on 
t h e b a s i s o f t h e t i m e s p e n t on t h e o b l i q p e tows ( a b o u t t h e y a r e 
s t i H w e l l w i t h i n t h e v a r i a t i o n found be tween s amp le s . 

D u r i n g t h e BOND c r u i s e i n 1966 some of t h e samples were t a k e n on 
a c o u r s e ou t f r o m t h e c o a s t • f f u e r t e v e n t u r a i n t o p r o g r e s s i v e l y d e e p e r 
w a t e r . I t was t h o u g h t t h a t t h i s migh t h a v e a f f e c t e d t h e c a t c h e s i n some 
w ^ j t o t e s t t h i s a s e r i e s of Cour one h o u r tows a t 650 m were worked 
^ t i n t e r v a l s ou t t o a b o u t 18 m i l e s o f f t h e c o a s t . The samples have y e t 
t o b e a n a l y s e d b u t t h e volumes a r e w e l l w i t h i n t h e v a r i a t i o n f o u n d a t 
t h e i n s h o r e , s t a t i o n s , 

Three o b l i q u e tows f i s h e d t o t e s t f o r t h e r e t e n t i o n of deep m a t e r i a l 
i n t h e n e t so t h a t i t p a s s e s i n t o t h e s h a l l o w b u c k e t have y e t t o be 
a n a l y s e d , 

4 , V e r t i c a l netsMF70V (M.V. Angel) . 

Three s e r i e s of 16 r e p e a t e d 100-0 m " h a u l s were made t o a s s e s s t h e 
r e p e a t a b i l i t y of t h e s e n e t s . At two s t a t i o n s , a day a n d a n i g h t s e r i e s 
of h a u l s a t 100 m i n t e r v a l s down t o a d e p t h of 1000 m were made. These 
h a u l s w i l l be u sed t o a n a l y s e t h e d e p t h d i s t r i b u t i o n of t h e s m a l l 
Canchoec ia ( O s t r a c o d a ) s p e c i e s which a r e t o o s m a l l t o be a d e q u a t e l y 
sampled b y t h e N i l 3 . 

6 . Neus ton Net (M,R, C l a r k e ) 

Two s e r i e s w i t h t h e NN were comple ted f o r Mr. P,M, D a v i d , The n e t 
was c o n t i n u a l l y u s e d t o c o l l e c t s a a H s u r f a c e a n i m a l s f o r p h y s i o l o g i c a l 
e x p e r i m e n t s , 

6 , P h y s i c a l c o n d i t i o n s and a n i m a l s 

a ) H y d r o g r a p h i c s t a t i o n s were done i n each a r e a s t u d i e d . Off 
P u e r t e v e n t u r a Temp/Sa l . c u r v e s were v e r y s i m i l a r t o t h o s e o b t a i n e d i n 
1965 b u t a number of d i f f e r e n c e s were n o t e d i n t h e f a u n a l c o m p o s i t i o n , 

b) T b e r m o d i n e s t u d i e s . (M.V. Angel) . 

The s u c c e s s of t h e d e p t h p i n g e r , i n n o t caaly g i v i n g a Cont inuous 
and p r e c i s e measure $f d e p t h of f i s h i n g t u t a l s o i n d i c a t i n g t h e f l a p 
o p e r a t i o n of t h e c a t c h d i v i d i n g b u c k e t , made i t w o r t h a t t e m p t i i ^ a 
p r e l i m i n a r y s t u d y on t h e e f f e c t s of t h e t h e r m o c l i n e on a n i m a l d i s t r i b u t i o n s , 

sa.i5 
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At each of two s t a t i o n s of f t h e Moroccan s h e l f t h r e e s e r i e s of t h r e e 
W113H on a s i n ^ e were towed f o r one h o u r . The d ^ t h of t he 
t h e r m o c l i n e was measured u s i n g b a t h y t h e r m o g r a p h s . The middle n e t 
viiith an e l e c t r i c a l GDB and t h e p i n g e r was f i s h e d j u s t be low "the 
t h e r m o c l i n e , Bae lower n e t , a l s o f i t t e d w i t h an e l e c t r i c a l CDB 
f i d i e d 20 m below t h e middle n e t . The u p p e r n e t f i t t e d w i t h an 
o r d i n a r y bucke t f i s h e d 20 m aboye t h e midd le n e t , 10-16 m above t h e 
t o p of t h e t l e r m o c l i n e . 

S u b j e c t i v e l y t h e c a t c h e s l o o k e d v e r y d i f f e r e n t . The l ower 
n e t s caught l a r g e r s i z e d a n i m a l s , and t h e r e seemei t o be a g g r e g a t i o n s 
of Iv!^atophids and Decapods j u s t below t h e t h e n a o c l i n e , i , e , i n t h e 
midd l e n e t s , 

Howevej?, s o r t i n g two of t h e s e r i e s i n t o ma jo r groups ha s shown 
l i t t l e i n d i c a t i o n of an imals e i t h e r a g g r e g a t i n g a t o r b e i n g l i m i t e d 
by t h e • t h e r m o c l i n e . 

Time h a s o n l y a l l o w e d a s u p e r f i c i a l s p e c i f i c a n a l y s i s of one 
group, t h e O s t r a c o d a . Four s p e c i e s occu r r ed o n l y above t h e t h e m o c l i n e : -
Conchoepja p o r r e c t a * C, s p i n i r o s t r i s * C, c u r t a and C. e l e g a n s . Three 
s p e c i e s had t h e t o p l i m i t s t o t h e i r v e r t i c a l d i s t r i b u t i o n s a t t h e 
t h e r m o c l i n e ; - Conchoeoia acumina ta , C, p a r t h e n o d a , and C. s p i n i f e r a . 
Three s p e c i e s had t h e t o p l i m i t s t o t h e i r v e r t i c a l d i s t r i b u t i o n s below 
t h e t h e r m ® d i n e ; - Conchoecia i m b r d c a t a . Macro c y p r i din a c a s t a n e a and 
H a l o c y p r i s i n f l a t a , F i v e g j e c i e s w e r e found a t a l l t h r e e l e v e l s 
Conchoecia b i s p i n o s a , C. ob longa , G. daphno ides , C, magna and G. s u b a r c u a t a . 

The t t e rmoc l i ne a t t h e two s t a t i o n s was r e l a t i v e l y vreaJc w i t h a 
t e m p e r a t u r e change of about I t would seem t h a t t h i s was n o t 
a p h y s i c a l C a r r i e r t o many ^ e c i e s . The a g g r e g a t i o n of c e r t a i n s p e c i e s 
a t t h e t h e r m o c l i n e cou ld be caused by t h e accumula t ion of s e s t o n a t t h e 
d e n s i t y d i s c o n c i n u i t y , I f such an accumula t i on does occur , t h e r e would 
b e a r i c h f o o d zone f o r f i l t e r f e e d i n g an ima l s a t t h e t h e r m o c l i n e , and 
hence i n d i r e c t l y f o r p r e d a t o r s , 

Th.e b e l i e f by many t una l o n g - l i n e r s t h a t t u n a f e e d e x t e n s i v e l y a t o r 
about t h e t h e r m o c l i n e , i n d i c a t e s t h i s p r o j e c t could have economic as we l l 
a s s c i e n t i f i c i m p l i c a t i o n s , 

I 6183 I f s 6193 
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o) D i s c o n t i n u i t i e s (M.R. C l a r k e ) 

A number of s u r f a c e d i s c o n t i n u i t i e s were p a s s e d between 31°47 'N 
1Q°10 '¥ and Casab l anca and t h e f i r s t of t h e s e was b r i e f l y s t u d i e d . I t 
wa'§ found t h a t t h e w a t e r on t h e n o r t h e r n s i d e of t h e f e a t u r e was s i n k i n g 
w h i l e t h a t t o t h e s o u t h was s t a t i o n a r y . The w a t e r on t h e trro s i d e s 
d i f f e r e d i n s u r f a c e t e m p e r a t u r e by 0 ,5°C b u t b a t h y t h e r m o g r a p h s showed no 
d i f f e r e n c e between t h e two w a t e r m a s s e s . KN h a u l s showed no c o n c e n t r a t i o n 
of smal l a n i m a l s i n t h e r e g i o n of s i n k i n g b u t t h e n o r t h e r a w a t e r c o n t a i n e d 
f i s h eggs w h i l e t h e s o u t h e r n d i d n o t . S e v e r a l t r a w l e r s l a y n e a r "the 
f e a t u r e and a d i s t i n c t s c a t t e r i n g l a y e r was p r e s e n t on t h e bo t tom a t 8 0 -
2Cb f m s . L a t e r an i d e n t i c a l l a y e r was obse rved on t h e P . E . S . and a s d i c 
on t h e edge of t h e Morrocan d i e l f a t 34°17 'N 08°00 'W, A b r i e f i n v e s t i g a -
t i o n of 1he l a y e r was c a r r i e d o u t U S I R ^ t h e P . E . 8 . , B . T . , C h l o r o p h y l l W / B ' S , 

t h e IKI/iT, t h e S iT and two hydro g r a p h i c c a s t s were made . The HffliT f i s h e d 
i n t h e l a y e r c a u ^ t v e i y l i t t l e o t h e r t han e u p h a u s i i d s and bot tom a n i m a l s . 
F u r t h e r h a u l s w i t h t h e I M T and t h e M T over t h e s l o p e s u g g e s t t h a t t h e 
s h e l f l i v i n g a n i m a l s e x t e n d , on t h e b o t t o m , i n t o w a t e r of 290 f m . d e p t h . 
S u r f a c e d i s c o n t i n u i t i e s were a g a i n p r e s e n t above t h e s c a t t e r i n g l a y e r and 
t h e a s d i c showed a l a r g e a m p l i t u d e "wave" i n a t h i n midv/ater s c a t t e r i n g 
l a y e r . 

7 . New g e a r 

Depth t e l e m e t e r i n g p i n g e r 

, Th i s d e v i c e p roved of g r e a t v a l u e f o r m o n i t o r i n g t h e depth of n e t s 
and f o r showing when t h e o a t c h d i v i d i n g b u c k e t o p e r a t e d . Mr, Bowers 
p r o v i d e d t h e f o l l o w i n g n o t e s * . 

T h i s i s b a s e d on a 'D' t y p e p i n g e r w i t h a 2 s econd p e r i o d . The 
p i n g f r o m t h e 'D ' t ype p i n g e r t r i ^ e r s a monos t ab l e f l i p - f l o p whose p e r i e d 
i s de t e rmined by t h e v o l t a g e on t h e w i p e r of a p o t e n t i o m e t e r . The 
p o t e n t i o m e t e r w i p e r i s moved b y a bourden p r e s s u r e t u b e , and t h u s t h e 
p e r i o d of t h e f l i p - f l o p i s p r o p o r t i o n a l t o p r e s s u r e , and t h e n d e p t h , #f 
t h e p i n g e r . When t h e f l i p - f l o p r e t u r n s t o i t s o r i g i n a l s t a t e a n o t h e r 
p i n g i s s e n t o u t . t h u s two p i n g s a r e t r a n s m i t t e d i n e v e r y 2 s e c o n d 
p e r i o d ; t h e i n t e r v a l betv/een t h e p i n g s b e i n g p r o p o r t i o n a l t o d e p t h . 
S ince t h e 2 second p e r i o d i s p r e c i s e l y c o n t r o l l e d , t h e p i n g s may b e 
r e c e i v e d on t h e E / S f i s h and r e c o r d e d on t h e E /S r e c o r d e r u s i n g a 2 
second sweep speedy The p u l s e l e n g t h of t h e 2 second p e r i o d p i n g may 
by changed by a s w i t c h on t h e Catch D i v i d i n g Bucket infoen t h e f l a p o p e r a t e s 
and t h u s f l a p o p e r a t i o n may be r e c o r d e d s i m u l t a n e o u s l y w i t h d e p t h on t h e 
r e c o r d e r * 

Free, r i s e n e t 

A 30 f o o t d i a m e t e r f r e e r i s e n e t was t e s t e d * T h i s n e t s a n k t o 1000 m, 
r e l e a s e d t h e cha in s i n k e r and t h e n r o s e a t abou t one k n o t t o t h e s u r f a c e . 
The n e t v/as seen i m m e d i a t e l y a f t e r i t s u r f a c e d . W h i l e g e t t i n g t h e n e t 
i n b o a r d t h e r i n g h o l d i n g t h e mouth open was v e r y b a d l y damaged and mos t 
of t h e c a t c h was l o g t . The t r i a l was u s e f U l as i t gave p r e c i s e i n f o r m a t i o n 
on "the d r a g of t h e n e t and t h e r a t e of r i s e , e x p e r i e n c e was g a i n e d i n 
h a n d l i n g a l a r g e n e t over t h e s i d e of a v e s s e l and f a u l t s i n t h e d e s i g n 
were r e c o g n i s e d and can now be r e c t i f i e d , % e f ew a n i m a l s ishich vrere 
c a u ^ t were i n e x c e l l e n t c o n d i t i o n and o f comparable s i z e t o t h o s e t a k e n 
w i t h an IKMT. 

8 . P i s h e s (C.M.H. H a r r i s s o n ) 

The s ampl ing c a r r i e d o u t w i t h t r a w l s showed c e r t a i n r e g i o n a l i i f f e r e n o e s 
between t h e m e s o p e l a g i c s p e c i e s t a k e n i n t h e Worth , and t h o s e f r o m t h e 
sou th of t h e a r e a . Among t h e myctophife E l e c t r o n a r i s s o i o c c u r r e d a t 



- 9 -

t h e o c e a n i c s t a t i c a l a t 40°N 20°Vif, and a t t h e Azores , Myctophum s e l e n o p s 
v/as t a k e n a t s t a t i o n s s o u t h and E a s t of Made i ra , w h i l e t h e two g ) e c i e s 
C e r a t o s cope lus madSrens is a i j i C, towns en d i a p p e a r e d , f rom a c u r s o r y 
examina t ion of t h e samples , t o occupy t h e Nor thern and Sou the rn s e c t o r s 
r e s p e c t i v e l y . 

Comparing t h e 40°N 20°W s t a t i o n w i t h ca tches made o f f Sao Miguel , 
t h e r e appea red t o b e f e w e r o c e a n i c f i s h e s , and l a r ^ numbers of p r e -
dominant ly c o a s t a l forms l i k e Iviacrorhamphosus g r a c i l i s , and Capros a p e r 
were t a k e n i n t h e E n g e l ' s t r a w l . There vras c o n s i d e r a b l e evidence t h a t 
t h e Azores a r e a round Sab M i g u a was one of h i g h p r o d u c t i v i t y . Echo < 
t r a c e s of compact s h o a l s were common i n t h e t o p 100 m e t r e s a f t e r dusk , 
and t h e E n g e l ' s t r a w l y i e l d e d l a r g e b a t c h e s of Trachurus when f i s h e d i n 
t h e same l a y e r . These h o r s e macke re l s h o a l s p r o b a b l y a p p e a r e d c l o s e r 
t o t h e s u r f a c e by day , and l a r g e numbers of d o l p h i n s and g u l l s (Larus 
a r g e n t a t u s ) were seen p u r s u i n g f i s h on s e v e r a l o c c a s i o n s . 

S i m i l a r c a t c h e s were made o f f Made i ra , T rachurus t r a c h u r u s t a k e n 
d u r i n g t h e dayt ime had t h e i r s tomachs packed wi th smal l c r u s t a c e a and 
a l s o c o n t a i n e d some p t e r o p o d s . Scomber j a p o n i c u s ( c o H a s ) , s o u t h e r n 
mackere l were a l s o t a k e n , and may have been mixed among t h e h o r s e 
mackere l s h o a l s . Numbers of Chiaaaodon n i g e r and t h e v o r a c i o u s 
l o o k i n g Scombralabrax h e t e r o l e p i s were a d d i t i o n s t o t h e c a t c h a s was 
D i p l o s p i n u s m u l t i s t r i a t u s , an u n u s u a l l y l a r g e specimen of which o c c u r r e d 
i n an E n g e l ' s h a u l . D r . &.E. Maul, who j o i n e d t h e s h i p a t F u n c h a l 
gave v a l u a b l e h e l p , and compiled a d e t a i l e d f a u n a l l i s t f rom a deep 
Isaaos-KLdd h a u l made o f f R i b e i r a Brava t o compare w i t h o b s e r v a t i o n s 
made d u r i n g a d i v e i n t h e French b a t h y s c a p h e ' A r c h i m e d e ' a t t h e same 
s p o t some months b e f o r e . 

At P u e r t e v e n t u r a sampl ing y i e l d e d m a t e r i a l comparable t o t h a t t a k e n 
on t h e SOM) c r u i s e . Some i n t e r e s t i n g l e p t o c e p h a l i t u r n e d up i n v a r i o u s 
of t h e n e t s , and a f i n e specimen of Scope losaurus l e p i d u s from t h e Tcniy 
had a n u n u s u a l p a r a s i t e i n i t s r i ^ t eye . As i n 1965, a Gempylus s e r p e n s 
was t a k e n a t n i g h t on a h a n d l i n e , and two more specimens of t h e a p p a r e n t l y 
new t r e m a t o d e were found i n i t s s tomach, A m a g n i f i c e n t l e r n a e i d had 
e s t a b l i s h e d i t s e l f i n t h e mid d o r s a l r e g i o n , wi th only i t s egg sacs showing 
above t h e s k i n . When t h e p a r a s i t e was d i s s e c t e d out i t was found t o have 
a lmos t e n t i r e l y r e p l a c e d t h e Z-shaped a r e a of a d o r s a l muscle segment , 
f i l l i n g t h e space between t h e two muscle s e p t a . I n a deep I s a a c s Kidd 
h a u l t o 1000 m thfere was a c e t u n c u l i d f i s h - w h i c h was kep t a l i v e f o r s e v e r a l 
hou r s a t 1-3°C, 

C r o s s i n g t o t h e Moroccan coast ,a . s u n f i s h was seen on i t s s i d e a t t h e 
s u r f a c e on t h e cold s i d e of some s l i c k s a p p a r e n t l y i n d i c a t i n g s l i g h t 
u p v f e l l i n g , The t e m p e r a t u r e d i f f e r e n c e a c r o s s t h e boundary was l e s s t h a n 
a d e g r e e , however , and a s t h e s h i p approached, t h e f i s h l i g h t e d i t s e l f 
and d i v e d , s c u l l i n g vf i th i t s opposed d o r s a l and a n a l f i n s , A v i s i t was 
payed t o t h e f i s h marked i n Casab l anca , # i e r e t h e ch i e f s p e c i e s of economic 
impor tance appea red t o be t h e s a r d i n e ySardina p i l c b a r d u s ) , a v a r i e t y of 
s p a r i d f i s h e s , g u r n a r d s , and a l b a c o r e ( s e n s u l a t o ) t hough presumably mid -
Novonber i s no t t h e season f o r t h e l a t t e r o f f Morocco. I n a d d i t i o n some 
v e i y l a r g e s c i a e n i d s ( j o h n i u s ? ) were seen t o g e t h e r w i t h a huge w r e c k f i s h 
( P o l y p r i o a ) , Boxes of l a r g e c o n g e r s , v a r i o u s smal l gad ids and morays 
a l s o c o n t a i n e d a s s o r t e d e x t r a s such a s sma l l weaver f i d l e s ( T r a c h i n u s ) , 
and t h e r e were some b e a u t i f u l l y marked Mo rone p u n c t a t a as w e l l a s a few 
l a r g e shads (ALosa), • 
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T h r o u ^ o u t t h e whole c r u i s e a r e a , t h e l i t t l e s i l v e i y a y o t o p h i d 
G-onichthys oocooi was coaacn i n s u r f a c e h a u l s w i t h t h e n e u s t o n a t 
n i ^ t , b u t i t was a s u i p r i s e t o c a t c h a s p e c i a e n of t h e gon»s tomat id 
V a l e n c i e n n e l l u s t r i p u n c t u l a t u s w i t h t h i s same a p p a r a t u s i n b road d a y -
l i g h t a t t h e s t a t i o n on t h e Moroccan s h e l f * Catches o f f i s h e s w i t h . 
t h e EMI nay have seemed p o o r e r due t o "the f a c t t h a t t h e n e t 
became b a d l y t o r n a t t h i s p o i n t ; An I s a a c s KLdd h a u l t o 2000 m, 
y i e l d e d a f i n e b r o t u l i d ^ numbers of Sonostoma ba thyph i lum and some l a r g e 
b l a c k g u l p e r e e l b (Eu iypharynx) , i n good c o n d i t i o n . 

The l a s t s t a t i o n occup ied , i n deep w a t e r mff t h e Gulf o f Cadiz , . 
was made memorable among f i s h c a t c h e s by t h e c a p t u r e o f an u n u s u a l l y 
l a r g e a n g l e r f i s h # f - t h e genus Himantolophusi Large specimens of 
Argy rope l ecus & g a s r e a c h e d 16 cms. S*Li , and were b i g g e r t h a n any y e t 
seen f r o m of f P u e r t e v e n t u r a , 

9 .Cepha lopods (M«R. Cla rke ) 

I h e s e were n o t i d e n t i f i e d on board b u t among t h e 1706 specimens 
c a u ^ t i n t h e EMT a number of r a r e s p e c i e s were s e e n . These i n c l u d e 
numerous Todarodes s a g i t t a t u ^ l a r g e ones of which a r e n o t caught a t t h e 
s u r f a c e i n t h e l a t i t u d e s f i s h e d ; Taning ia danae viMch i s known on ly 
f rom whale stomachs except f o r two l a r v a l specimens t a k e n i n n e t s ; a 
l a r g e u n i d e n t i f i e d g e l a t i n o u s octfi^jodj numerous P h a s m a t o p s i s of which 
o n l y s i x specimens have been r e p o r t e d ; Bathothauma lyroma a r a r e t a o n i i d 
w i t h s t a l k e d e y e s ; H i s t i o t e u t h i s b o n e l l i i on ly r a r e l y t a k e n i n n e t s b u t 
i m p o r t a n t i n t h e d i e t of sperm wha l e s ; numerous E n o p l o t e u t h i s and 
s e v e r a l o h i r o t e u t h i d s . The p r e s e n c e of Tan ing ia d a n a e , H i s t i o t e u t h i s 
b o n e l l i i and Qmaastrephes c a r o l i i s t h e samples i n p a r t i c u l a r l y e n c o u r a g -
i n g as t h e y a r e v e i y r a r e i n samples t a k e n w i t h s m a l l e r n e t s ; we seem 
a t l a s t t o be t a k i n g some of t h e common b u t ve ry e l u s i v e s p e c i e s , 
S p i r u l a and H e t e r o t e u t h i s were ^ i n t a k e n b u t t h e l a t t e r i n v e i y s m a l l 
numbers compared w i t h 1966, Th i s y e a r was n o t a b l e f o r t h e sma l l numbers 
of L i o c r a n c h i a , A deep IKMT caught a Vampyroteuthis a n d s u i f a o e n e t s 
caugh t a number of Onychia , 

10 ,Decapods (P . H e r r i n g ) 

At tempts have been made t o r e a r 1 s t s t a g e l a r v a e f r o m t h e eggs of 
about t e n s p e c i e s of decapod. Cons ide rab le s u c c e s s h a s been a c h i e v e d , 
l i v i n g l a r v a e having been o b t a i n e d f rom a lmos t a l l t h e s e s p e c i e s . Most 
of t h e s e eggs were r e a r e d i n v i t r o a f t e r removal f rom t h e f e m a l e , b u t 
s imul taneous a t t e m p t s t o r e a r e g g - b e a r i n g f e m a l e s u n t i l t h e eggs h a t c h e d 
a l s o proved s u c c e s s f u l i n a few c a s e s , For s u c c e s s f u l h a t c h i n g i n v i t r o 
t h e eggs must b e s e p a r a t e d from each o t h e r and t h e s u r r o u n d i n g a d h e s i v e 
m a t e r i a l , and compara t i ve ly few r e a r e d i n each v e s s e l , 3: i s i n f e r r e d 
t h a t t h e m e t a b o l i c r a t e of t h e embryos i s f a i r l y h i g h , a n d t h a t t h e y 
r e q u i r e a h i g h l e v e l of oxygen i n t h e s u r r o u n d i n g w a t e r a n d / o r r a p i d 
removal of t h e i r e x c r e t o i y p r o d u c t s . While deve lop ing on t h e p leopods 
of t h e f e m a l e b o t h t h e s e r e q u i r e m e n t s w i l l b e me t . The t e m p e r a t u r e a t 
which t h e % g s w i l l g d e v e l o p i s n o t c r i t i c a l , nonaa l .development o c c u r r i n g 
over t h e r a n g e 8 - 1 8 C, b u t a t t h e lower end of t h e r a n g e t h e r a t e of 
development i s so slow t h a t t h e chances of b a c t e r i a l o r p r o t o z o a n i n f e c t i o n 
a r e h i g h . The development t ime of i n d i v i d u a l eggs was very much l o n g e r 
t h a n a n t i c i p a t e d , t h o s e of a l l t h e s p e c i e s i n v e s t i g a t e d t a k i n g upwards ef 
t h r e e weeks ( a t 10-14°C) , and one b a t c h of eggs , a l r e a d y c o n s i d e r a b l y 
developed vfhen o b t a i n e d , on ly h a t c h e d 4g vveeks l a t e r . 

CR.lo 



• - 1 1 — 

, The compara t ive ease witii which s e v e r a l s p e c i e s can be r e a r e d opens 
up t h e way, t o r b i o c h e m i c a l and p h y s i o l o g i c a l i n v e s t i g a t i o n of t h e d e v e l o p -
m e n t a l p r o c e s s e s i n t h e s e s p e c i e s . Time d i d n o t pe rmi t t h e a t t e m p t e d 
r e a r i n g of most of t h e l a r v a e th rough one o r more of t h e i r m o u l t s , a l t h o u ^ 
two s p e c i e s were s u c c e s s f i i l l y ma in t a ined t h r o u g h t h e i r f i r s t mou l t , 

l l , E u p h a u s i i d s (A. de C* Baker) 

A n o t a b l e f e a t u r e of t h e e u p h a u s i i d s - t a k e n on t h e c r u i s e was t h e 
abundance of Meganyct iphanes n o r v e g i c a . I t was t a k e n i n v e i y l a r g e numbers 
a t two s t a t i o n s ( 6 1 0 2 a n i 6103) t o t h e ME of t h e Azores , a t t h e ocean ic 
s t a t i o n t o t h e was t of t h e s t r a i t s of G i b r a l t a r and o f f t h e Moroccan s l o p e , 
A l t h o u ^ i t h a s been f o u n d b e f o r e i n t h e f i r s t two a r e a s ment ioned t i i e r e 
have p r e v i o u s l y been on ly smal l numbers , dhe Moroccan s lope a r e a i s f u r t h e r 
s o u t h t h a n any p r e v i o u s "Discqyery" r e c o r d s and probably^i^hai any p u b l i s h e d 
o b s e r v a t i o n s , c e r t a i n l y i n isuch abundance , , 

R e p r o d u c t i on: 

Specimens of mature e u p h a u s i i d s were p r e s e r v e d f o r examina t ion and 
s e c t i o n i n g back a t t h e F . I . O . and spermatophpres were d i s s e c t e d ou t of males . 
I t was f o u n d ^ a t whai t h e spe imatophores of Euphausia hemlgibba were 
removed t h e sperm mass was exuded a lmos t i m m e d i a t e l y . Female E , hemigibba 
a r e ve ry r a r e l y found c a r r y i n g spermatophores b u t v d t h a l a r g e sperm mass 
i n t h e the lycum and i t i s presumed t h a t t h e g j e m a t o p h o r e i s n e v e r f i r m l y 
a t t a c h e d t o t h e t he lycum a s i n t h e m a j o r i t y of s p e c i e s b u t i s h e l d i n p l a c e 
w h i l e t h e sperm mass i s exuded, 

Spenoatophores f o u n d a t t a c h e d t o f e m a l e e u p h a u s i i d s have t h e p rox ima l 
l o b e v e r y d a r k l y t a n n e d . Tanning of t h i s p a r t was f o u n d t o t a k e p l a c e 
w i t h i n two o r t h r e e m i n u t e s of d i s s e c t i n g t h e gpeimatophores out of males 
and a t t h e same t ime a s w e l l i n g of t h e b u l b t o o k p l a c e and a .g lUt ineus 
s u b s t a n c e was exuded a l o n g w i t h a sma l l q u a n t i t y of s p e n a , 

12 . Qstracoda (M,V. Angel) , , . 

At tempts were made t o keep 14 s p e c i e s of Conchoecia a l i v e . L i t t l e 
success was a c h i e v e d e s p e c i a l l y w i t h t h e deepe r l i v i n g s p e c i e s . The r a p i d 
growth of b a c t e r i a l scums over t h e animal seemed t o be one of t h e main 
d e t r i m e n t a l f a c t o r s . Even so , i n d i v i d u a l s of t h e s p e c i e s Gonchoecia 
b i s p i n o s a were k e p t a l i v e f o r p e r i o d s up t o e l e v e n days , and malny l a i d eggs . 
T h i s Td.despread s p e c i e s seems t h e most s u i t a b l e f o r f u t u r e e x p e r i m e n t s . 

O b s e r v a t i o n s were a l s o made on t h e swimming and f e e d i n g of t h e s e a n i m a l s . 
C e r t a i n s p e c i e s r a p a c i o u s l y a t t a c k e d c h a e t e g n a t h s i n t h e h a u l s . I t *was 
a p p a r e n t t h a t t h e y can cause r a p i d d e t e r i o r a t i o n i n s t a n d a r d p l a n k t o n h a u l s 
i f t h e c a t c h e s a r e n o t p r e s e r v e d q u i c k l y . 

S i x s p e c i e s of Conchoecia were obse rved t o produce b io lu i a ine scence 
f rom g l a n d s i n t h e c a r a p a c e . The i d e n t i f i c a t i o n of t h e s e ^ a n i s may prove 
a u s e f u l taxonomic c h a r a c t e r i s t i c , 

f o u r specimens of Gigan tocypie were k e p t a l i v e f o r s h o r t p e r i o d s i n t h e 
c o n s t a n t t e m p e r a t u r e l a b o r a t o r y . One specimen was s u c c e s s f u l l y pe r suaded 
t o f e e d on a p i e c e of c h a e t o g n a t h , and p r e v i o u s i n f e r e n c e s en i h e i r method 
of f e e d i n g p roved wrong . 
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I S j ^ e r o p o d s and Heteropods (N. Buiiham) 

T h i r t e e n specsies of Heteropoda and twentyone s p e c i e s of t h e cos one 
P t e ropoda were c o l l e c t e d and i d e n t i f i e d . Seven s p e c i e s of Gymnosome 
P te ropoda were c o l l e c t e d of ishlcih f o u r were i d e n t i f i e d , The m a j o r i t y 
of "tiie above P te ropoda and a few of t h e Heteropoda were f i x e d i n a v a r i e t y 
of f i x a t i v e s f o r f u t u r e s t u d i e s cn t h e i r anatomy and h i s t o l o g y . Egg 
n a s s e s a t v a r i o u s s t a g e s of development and v e i y young an ima l s were 
o b t a i n e d f o r two of t h e Thecosomata, 

S ix s p e c i e s of a s y e t u n i d e n t i f i e d Nudibranchs were c o l l e c t e d , 
t o g e t h e r w i th t h e eggs of one s p e c i e s which l a i d them i n t h e l a b o r a t o i y . 

P i e c e s of mant le of e i ^ t s p e c i e s of cephalopod were deep f r o z e n and 
a l s o f i x e d f o r l a t e r h i s t o l o g i c a l and h i s t o c h e m i c a l s t u d y . P i e c e s of 
arm were s i m i l a r l y t r e a t e d f o r a s t u d y of t h e mode of s e c r e t i o n of t h e 
sucker r i n g s and p i e c e s of d i g e s t i v e g l a n d and p a n c r e a s f o r t h e i r h i s t o l o g y . 

At tempts were made t o s tudy t h e r a t e of r a d u l a s e c r e t i o n i n t h e 
a n i m a l s c o l l e c t e d l i*t o n l y t h e v e l i g e r s of N a s s a r i u s i n c r a s s t u s o o u l d be 

, k e p t a l i v e f o r a s t i f P i c i e n t l e n g t h of t i m e . 

1 4 . I n s e c t s (M.V, Angel) 

Twelve hour s u c t i o n t r a p samples were c o l l e c t e d f o r D r . R,A, F rench 
of Rothampstead. I n s e c t s were g e n e r a l l y on ly caught i n c l o s e p r o x i m i t y 
t o l a n d . The most n o t a b l e c a t c h e s were t aken o f f Madeira a f t e r t h e 
v i o l e n t s q u a l l s of t h e even ing of 22nd October , Neuston n e t h a u l s 
c o l l e c t e d on t h e 24-th were packed wi th dead i n s e c t s , P o r t y e i ^ t hour s 
a f t e r "the s q u a l l s t h e numbers of animals caught i n "the s u c t i o n t r a p 
r e t u r n e d t o t h e u s u a l low l e v e l , , 

The Robinson l i g h t t r a p v/as run on f o u r n i g h t s , b u t caugh t f e w 
i n s e c t s , Howevel?, i t w i l l be a u s e f u l i n s t r u m e n t t o have on board i f 
mass m i g r a t i o n ef i n s e c t s a r e encoun te r ed on f u t u r e c r u i s e s , 

15 , Animal p igments (P . Hezr ing) ' ' 

A l a r g e number of s p e c i e s of b o t h s u r f a c e - l i v i n g and deepwate r 
an imals have been c o l l e c t e d and d e e p - f r o z e n , i n o r d e r t o s t u d y t h e i r 
c a r o t m o i d p i g m e n t s , The b l u e c a r o t e n o p r o t e i n s of t h e s u r f a c e - l i v i n g 
s p e c i e s w i l l be compared w i t h t h o s e of preview s l y i n v e s t i g a t e d an ima l s 
f r o m t h i s h a b i t a t , p a r t i c u l a r l y t h o s e of v a r i o u s spec i e s of p o n t e l l i d 
copepod. A n a l y s i s of t h e r e d and p u r p l e p igments of some of t h e d e e p -
w a t e r decapods and mysids i s expected t o y i e l d v a l u a b l e i n f o n a a t i o n on 
t h e r e l a t i o n s h i p be tween t h e s e p i g n e n t s and t h o s e of t h e a i r f a c e f a u n a . 
I n a d d i t i o n t o s p e c i e s c o l l e c t e d f o r t h e above r e a s o n s , a number of o t h e r 
an imals have been a c c w i u l a t e d w i t h a view t o t h e a n a l y s i s of t h e i r s p e c i f i c 
c a r o t e n o i d s , and t h e i r l o c a t i o n w i t h i n the an ima l , p a r t i c u l a r l y t h e eyes 
of copepods. Two ^ e c i e s o f o f f s h o r e i sopod have been o o l l e c t e d f o r 
comparison between t n e i r p i g m e n t s , and t h o s e of t h e two l i t t o r a l s p e c i e s 
of t h e same genus , which have been d e s c r i b e d i n t h e l i t e r a t u r e . 

Fo l lowing e a r l i e r work on t h e depth d i s t r i b u t i o n of t h e c s r o t e n o i d 
p igments of t h e s m a l l e r zoop lank ton , and i t s r e l a t i o n t o t h e ambient l i ^ t 
i n t e n s i t y , two s e r i e s of samples of p l a n k t o n f r o m d i f f e r e n t d e p t h s have 
been o b t a i n e d , and t h e subsequent a n a l y s i s of t h e s e samples w i l l show 
whe the r t h e c o n c l u s i o n s drawn from t h e e a r l i e r woric a r e j u s t i f i e d . 

GR,15 
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Samples of t h e eggs of d i f f e r e n t s p e c i e s of decapod c r u s t a c e a have 
a l s o been d e e p - f r o z e n f o r pigment a n a l y s i s , t h e i n t e r e s t i n g f e a t u r e of 
t h e s e an imals b e i n g t h a t , w i t h one e x c e p t i o n , t h e y a l l p roduce a p u r p l e . 
y o l k c a r o t e n o p r o t e i n , i n marked c o n t r a s t t o t h e b l u e and g reen c a r o t e n o -
p r o t e i n s of sha l l ow w a t e r s p e c i e s . I n v e s t i g a t i o n of . t he se p i g m e n t s may 
p r o v i d e f u r t h e r i n f o m a t i o n oil t h e causes and e f f e c t s of t h e marked 
d i f f e r e n c e s i n c a r o t e n o i d metabol i sm between an ima l s a t t h e s u r f a c e , 
and those i n deepe r w a t e r , 

16 .Luminescence (P . H e r r i n g ) 

Luminescence was n o t e d i n t h e anphipod S c i n a , a phenomenon a p p a r e n t l y 
h i t h e r t o u n d e s c r i b e d i n t h i s group of c r u s t a c e a , A more d e t a i l e d examina-
t i o n T/as made 'of t h e p r i n c i p a l s i t e s of luminescence i n one s p e c i e s of t h i s 
genus , and h i s t o l o g i c a l m a t e r i a l p r e p a r e d f o r i n v e s t i g a t i o n of t h e organs 
conce rned . The phenomenon was a l s o n o t e d i n two o t h e r s p e c i e s of t h i s 
genus . 

17 .Chemica l c o n s t i t u e n t s (F . CulkLn) 

Specimens of euphaus i id , decapod, myctophid , v a r i o u s s q u i d s , copepods, 
c h a e t o g n a t h s , mysids and s a l p s have been f r o z e n f o r p r o t e i n , c a r b o h y d r a t e 
and t o t a l l i p i d e s t i m a t i o n . Samples of s q u i d l i v e r , j e l l y , body f l u i d , 
p a n c r e a s and b r a i n have been c o l l e c t e d and deep f r o z e n f o r f a t t y a c i d 
a n a l y s i s . 

18 .Eyes of F i s h and Cephalopods (A. Locket ) 

C o l l e c t i o n and p r e s e r v a t i o n of t h e eyes of some of t h e an ima l s 
e n c o u n t e r e d d u r i n g t h e c r u i s e has been c a r r i e d o u t , 

Hie qyes have i n some cases been p r e s e r v e d whole w i t h a view t o 
t h e i r examina t ion w i t h t h e naked eye and t h e low power m i c r o s c o p e . The 
g e n e r a l s t r u c t u r e t h u s demons t ra ted w i l l be f u r t h e r i n v e s t i g a t e d by t h e 
examinat ion of m i c r o s c o p i c s e c t i o n s of p a r t s of s u i t a b l y p r e s e r v e d e y e s . 
I n a d d i t i o n t o t h e s e i n v e s t i g a t i o n s m a t e r i a l f rom many an ima l s has been 
p r o c e s s e d so t h a t s e c t i o n s of r e t i n a can be examined i n t h e e l e c t r o n 
microscope a n i an a t t e m p t made t o u n d e r s t a n d t h e f i n e s t r u c t u r e of t h a t 
organ i n v a r i o u s groups of an ima l s f rom s h a l l o w and deep env i ronmen t s . 

Records of t h e l i v i n g appearance of some of t h e an imals caught have 
been made by pho tography i n c o l o u r and b l a c k and w h i t e , by c inematography 
and by s k e t c h e s . 

At tempts were made t o r e c o r d e l e c t r o r e t i n o g r a m s f rom f i s h e s a n d 
s q u i d , b u t t h e s e were u n s u c c e s s f u l , F u r t h e r e x p e r i e n c e w i t h t h e equipment 
u s e d , u s i n g h a r d y c o a s t a l or f r e s h w a t e r f i s h , would p r o b a b l y e n a b l e such 
r e c o r d s t o be made. 

R e t i n a e f rom a number of a n i m a l s were removed i n d a r k - a d a p t e d c o n d i t i o n s , 
and d e e p - f r o z e n . At tempts w i l l be made t o e x t i n c t and s t u d y v i s u a l 
p igments f r o m t h e s e i n t h e l a b o r a t o r y . 

The examina t ion of t r a n s p a r e n t e rgans and t i s s u e s w i t h t h e s l i t - l a m p 
microscope was u n d e r t a k e n , b u t t h e t e c h n i q u e was found t o b e r a t h e r u n s u i t -
a b l e f o r s h i p b o a r d c o n d i t i o n s . 
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1 9 . B a o t e r i a ( a . Thompson) 

Samples were t a k e n f rom f i v e s t a t i o n s , t h r e e on t h e s l o p e s t f t h e 
A z o r e s , Made i r a and P u e r t e v e n t u r a (Canary I s l a n d s ) and two o c e a n i c s t a t i o n s 
one N o r t h of t h e Azores and t h e o t h e r be tween t h e Azores and M a d e i r a , Poor 
w e a t h e r c o n d i t i o n s c u r t a i l e d t h e programme a t b o t h o c e a n i c s t a t i o n s and 
i n s u f f i c i e n t d a t a was r e c o r d e d . The f u l l programme was c a r r i e d t h r p u ^ 
on t h e o t h e r s t a t i o n s and t h e f o l l o w i n g p r e l i m i n a r y o b s e r v a t i o n s made. 

Four t y p e s of samplers were u s e d : t h o s e deve loped b y Z o b e l l , Cobet 
and Nisk in and a p r o t o t y p e c o n s t r u c t e d i n t h e B a c t e r i o l o g y Depa r tmen t , 
B r i s t o l U n i v e r s i t y , For r e l i a b i l i t y of a c t i o n t h e N i s k i n sample r was 
p r e f e r r e d , i t i s a l s o t h e l a r g e s t and most r e l i a b l y u n c o n t a m i n a t e d sample ; 
Exper imen t s w i t h the B r i s t o l p r o t o t y p e show t h a t i t h a s immense p o t e n t i a l 
f o r development a s an even more r e l i a b l e f U U y au tomated sampler^ 

Samples were t a k e n w i t h tiae p a r t i c u l a r i n t e n t i o n of i s o l a t i n g luminous 
s p e c i e s . P r e p a r a t o r y w r k a s h o r e had ^own t h e n e c e s s i t y f o r i n c u b a t i n g 
c u l t u r e s a t 20 -24°C and examin ing them a f t e r 1 8 - 2 4 h r s . K r i s s , Z o b e l l 
and o t h e r w o r k e r s men t ion i n c u b a t i o n t i m e s of 4T6 d a y s . T h i s i s s u g g e s t e d 
a s t h e r e a s o n f o r t h e i r n o t r e p o r t i n g t h e o c c u r r e n c e .of luminous s p e c i e s a s 
o f t e n a s t h e samples on t h i s t r i p have shown. I t i s now e v i d e n t t h a t t h e 
r a t i o of luminous t o t o t a l s p e c i e s i s o l a t e ! w i l l v a r y be tween the. l i m i t s 
1 : 100, 1 : 1000 depend ing on d e p t h of sample , t i m e of day and o t h e r 
f a c t o r s . 

Samples t a k e n of f i s h g a t c o n t e n t s have shown t h a t t h e o c c u r r e n c e of 
luminous s p e c i e s i s much more c o m o n i n t h i s envi ronment t h a n i n sea w a t e r . 
Approx ima te ly 70^ of g u t samples p roduced luminous s p e c i e s . I t i s s u g -
g e s t e d t h a t t h e v a r i a t i o n i n t h e d i s t r i b u t i o n of luminous ^ e c i e s t o t h e 
t o t a l i s d e p e n d e n t on b o t h t h e p r o x i m i t y of t h e sample t o t h e s c a t t e r i n g 
l a y e r and t h e d e n s i t y of t h i s s c a t t e r i n g l a y e r . F i f t y p u r e i s o l a t e s ef 
luminous s p e c i e s have been r e f r i g e r a t e d and b r o u g h t t o E n g l a n d where i t 
i s i n t e n d e d t h a t t h e y w i l l b e c l a s s i f i e d and f r e e z e d r i e d a s t h e f o u n d a -
t i o n of a c o l l e c t i o n . I t i s hoped t h a t a f u H i n v e s t i g a t i o n of t h e 
d i s t r i b u t i o n of t h e d i f f e r e n t gene ra amongst t h e d i f f e r e n t t y p e s of f i s h 
and a r e a s of wa te r sampled w i l l b e of e c o l o g i c a l s i g n i f i c a n c e , 

2 0 - P h y t o p l a n k t o n (J-. G r e e n ) . 

D e t e r m i n a t i o n s of t h e c h l o r o p h y l l c o n t e n t of t h e w a t e r a s a measure 
of t h e s t a n d i n g crop of p h y t o p l a n k t o n , and d e t e n a i n a t i o n s of t h e r a t e of 
p r i n a i y p r o d u c t i o n , as measured by t h e p h o t o s y n t h e t i c u p t a k e of carbon*^ 
were made a t s t a t i o n s o f f t h e A z o r e s , M a d e i r a , F u e r t e v e n t u r a and Morocco. 
Samples were t a k e n u s i n g a v e r y f i n e "600" mesh n e t h a u l e d v e r t i c a l l y , 
and b y c e n t r i f u g a t i o n of t h e w a t e r t o obse rve t h e s p e c i e s p r e s e n t . 

C h l o r o p h y l l c o n c e n t r a t i o n s i n t h e u p p e r 100 m e t r e s were g e n e r a l l y 
low, b e i n g i n t h e o r d e r of 0 . 2 nig/m®, w i t h maxima between ,40 and 60 m e t r e s . 
The low c h l o r o p h y l l c o n c e n t r a t i o n s i n d i c a t e d p o o r p h y t o p l a n k t o n f l o r a s and 
t h i s was c o n f i r m e d by t h e s amp l ing methods which f r e q u e n t l y gave samples 
i n w h i c h no p h y t o p l a n k t o n was d e t e c t a b l e . No tab le e x c e p t i o n s were S t a t i o n s 
6142 of f S . Made i ra where a number of D i n o f l a g e l l a t e s p e c i e s were c o l l e c t e d 
and S t a t i o n 6194 o f f Morocco where t h e r e was a h i g h s u r f a c e c o n c e n t r a t i o n 
of ( i - f l a g e l l a t e s . Samples of w a t e r f rom l i i ese s t a t i o n s , and o t h e r s , were 
u s e d t o s e t up l a b o r a t o r y c u l t u r e s of t h e p h y t o p l a n k t o n . 

The r a t e s of ca rbon f i x a t i o n a s d e t e r m i n e d by C^^ u p t a k e v/ere a l s o 
l o w . An e s t i m a t e f o r S t a t i o n 6176 o f f F u e r t e v e n t u r a , f o r example , showed 
a r a t e of p h o t o s y n t h e s i s of 1 . 7 mg C/m®/hr a t t h e s u r f a c e , r i s i n g t o 4 , 7 mg C/ 
m®/hr a t 40 m e t r e s and f a l l i n g t o 0 . 3 mg C/m®/hr a t 100 m e t r e s . 

0R.16 
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21 , Underwater camera 

The underwate r camera was lowered on t w e l v e o c c a s i o n s and p h o t o -
graphs were ob t a ined t w i c e . At S t a t i o n 6135,52 pho tographs of a 
s q u i d Todarodes s a g i t t a t u s were ob ta ined and t h e specimen was a l s o 
c a u g h t , t h e f i r s t t i m e a n y t h i n g has been caught w i t h t h e camera. At 
S t a t i o n 6164 one pho tograph of a 4 f t s h a r k was t a k e n . The q u a l i t y 
of n e a r l y a l l t h e pho tographs was good. 
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Convent ions i n Repor t S t a t i o n L i s t 

Sounding: C o r r e c t e d depth i n m e t r e s ; 
Minimum and mximum dep ths r e c o r d e d i f con t inuous soundings 
were t a k e n ; 
F i g i r e s i n ( ) a r e approx imate* 

Times: Local t ime on a 24 hour sy s t em. 
O v e r a l l s t a r t i n g and f i n i s h i n g t imes ftir a s t a t i o n a r e 
g i v e n . 

Sampling: A b b r e v i a t i o n s used a r e g iven on page 1 , 
Hydrograph ic W/B's used in c a r b o n ^ a n a l y s i s a r e i n d i c a t e d 
by ( C f 4 ) . 
N70 n e t s f i t t e d w i t h a f l o w - m e t e r a r e i n d i c a t e d by KP70. 
V, B or H f o l l o w i n g a n e t a b b r e v i a t i o n i n d i c a t e v e r t i c a l , 
o b l i q u e or h o r i z o n t a l h a u l s . 
MP(600) = p h y t o p l a n k t o n n e t . 

F i g u r e s i n ( ) p r e c e e d i n g a gea r a b b r e v i a t i o n i n d i c a t e t h e 
number of samples or o b s e r v a t i o n s made w i t h t h e gea r a t 
t h a t s t a t i o n and t h e dep th f o l l o w i n g i s t h e maximum depth 
sampled, vVhere more t h a n one n e t was used on one warp 

a r e u s e d . 



P o s i t i o n 
L a t . N, Long. W. (1966 

6 1 0 5 

6106 

6107 

6108 

6 1 0 9 

6110 

6111 

6112 
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Sounding 

6100 3 9 ° 4 9 . 7 2 0 ° 0 0 . 0 l l / l O 

6101 38°54!o 21.55!5 12/10 

6102 28°54!O 21° 55 [5 1 2 / 1 0 

6103 38°54!O 21°5515 1 2 / 1 0 
1 3 / 1 0 

6104 3 7 ° 3 6 . 3 2 5 ° 0 7 . 4 1 4 / 1 0 

3 7 ° 3 6 . 0 2 5 ° 2 6 . 4 I4 / IO 

3 7 ° 3 6 ] 6 25°06!7 1 4 / 1 0 

37° 38! 7 25° 1513 14/10 
1 5 / 1 0 

37° 38. '8 25°14!5 

3 7 ° 3 9 ! I 25°31!9 

3 7 ° 3 7 . 8 2 5 ° 3 8 . 6 

1 5 / 1 0 
16/10 

1 ^ 1 0 

16/10 

6113 37°32!9 25°38^4 I 6 / I O 

6114 3 7 ° 3 6 l 5 25°4o!o I 6 / I O 
1 7 / 1 0 

6 1 1 5 3 7 ° 3 9 ! 4 2 5 ° 3 7 L 8 1 7 / 1 0 

6116 37° 3 4 . 5 2 ^ 3 4 . 5 17 /10 

6117 37°35[5 25°22!o 17 /10 
18/10 

328-1038 

3 7 ° 3 6 . 6 2 5 ° 4 0 . 6 1 5 / 1 0 577-888 

3 7 ° 3 7 ! 7 25°39!6 1 5 / 1 0 

95-118 

111-207 

(640) 

771-2186 

871-1000 

Times 

1552-1725 

1145-1710 

1732-2254 

2345 

-0742 

0048-0840 

1025-1100 

1448-1856 

2035 

- 0 2 1 5 

0305-0835 

1032-1715 

2012 

-0135 

0205-0915 

1057-1415 

1505-1838 

2036 

-0355 

0830-1500 

1650-1750 

Sampl ing programme 

(2) W/B 7 . 5 t o 25 m. 
N50V t o 100 m. 
(6) B a c t . W/B t o 200 m. 

M T t o 560 m, 

M T t o 640 m. 

M T t o 160 m. 
(6)W/B 7 . 5 t o 100 m. 

(12) M ( r e p e t i t i v e 
h a u l s ) . 
(11) KP707 t o l o o p m. 

1080 2010 

(4) B a c t . W/B t o 265 m, 

( l 3 ) KF70V t o 1000 m, 

M T t o 140 m. 

ffiT t o 110 m. 

(16) N?70V r e p l i c a t e 
h a u l s t o 100 m. 
(7) W/B t o 100 m. 
(7) W/B t o 100 m (Cf*) 

U/C a t 500 m. 

Ei® t o 115 m, 

m r t o 200 m. 

6)W/B 7 . 5 t o 100 m. 
4) Bact.W/B t o 30Q m, 

l i /C a t 500 m, 

(14)W/B t o 600 m. 

IMTB t o 500 m. 
N113B t o 500 m. 
N70B t o 500 m. 

7) W/B t o 100 m. 
4) B a c t , W/B t o 300 m. 

U/C a t 500 m, 
(7) W/B t o 100 m.(C^^) 

(5) B a c t , W/B t o 900 m. 

m r t o 400 m. 
- 0 3 3 0 
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Sounding Times S t n . P o s i t i o n Date 
L a t . N. Long. W. ( l966) 

6118 37°34!9 2 5 ° 3 4 l l 18 /10 831-869 0360-0725 

Sampling programme 

6 1 1 9 3 7 ° 3 4 ! 6 2 6 ° 3 6 ! 2 I 8 / I O ( 9 0 0 ) 

6 1 2 0 3 7 ° 3 9 ! O 2 6 ° 3 7 L O I 8 / I O 

6 1 2 1 3 7 ° 3 4 1 3 2 6 ° 2 2 ! O 

6122 37° 37! 3 26° 37.'8 

6123 3 6 ° l o i o 21°20Jo 

18/10 
19/10 

831-1245 

621-746 

0920-1549 

1615-1743 

2030 

- 0 3 1 3 

0330-0910 

MTB t o 515 m, 
(6)W/B 7 . 5 t o 100 m, 

U/C a t 850 m, 

(4^ B a c t . t o 300 m, 
(1) W/B 7 . 5 t o 16 m, 

EMT t o 500 m. 

SfC t o 510 m. 

1042-1725 (6) W/B 7 . 5 t o 100 m, 
(3) B a c t . W/B t o 3QD m, 
U/C a t 1000 m. 

6124 32°59 .0 1 7 ° 0 3 . 3 2 l / l O 2226-2555 2203 
22/10 -0626 

6125 32°55 .4 1 7 ° 0 1 . 0 22/10 - 0918-1019 

6126 32° 58.'6 16° 54! 8 23/10 - 0856-1237 

IKHTB t o 435 m, 
(2) N113B t o 420 m. 
W70B t o 440 m. 

(2) N50V t o n o m. 
(3) B a c t . W/B t o 300 m, 

KFDP, 

4) B a c t . W/B to 500 m. 
2) NP(600) t o 100 m. 

(5) w/B 7 . 5 t o 100 m. 

6127 52°5b\6 16°4O!3 23/10 1841-1988 1432-2046 EMT t # 525 m. 

6128 32°55!4 16°52 !4 23/10 260-381 2160-2350 MTB t o 446 m. 

6129 32°55!2 16° 54! 9 1579-1815 0019-0717 M T t o 430 m. 

6130 32° 64! 2 1 6 ° 4 1 I s 24/10 1226-1871 0735-1455 EMT t o 460 m. 

6131 52°64!o 17°02 I s 24/10 1223-1943 1524-2055 EMT t o 350 m. 

6132 3 2 ° 6 5 ! I 16°48!6 24 /10 
26/10 

1782-1977 2119 
-0216 

M T t # 166 m. 

o l33 3 2 ° 5 5 ! I 16°58[2 25/10 1800-1996 0246-0700 M T t * 140 m. 

6134 32"52)4 16°55!6 25/10 - 1325-1358 (6) W/B 7 . 5 t o 100 m. 
(5) B a c t . W/B t o 300 m. 

6136 32° 34! 6 17°07!6 26/10 - 0200-0756 (23) W/B t o 1000 m. 
U/C a t 500 m. 

6136 32°33!O 17° 06! 6 26/10 2273 0940-1456 (6) W/B t o 100 
(6) B a c t . W/B t o 1000 m, 
EF70V t o 1 5 0 0 m . 

Secch i D i s o , 



S t n , P o s i t i o n Date 
L a t . M. Long W. ( l 9 6 6 ) 

6137 32°33!6 1 7 ° 0 6 ) 2 26 /10 
2 7 / 1 0 

6138 32° 3319 17°00 . ' 2 2%/lO 

6139 32°34)0 1 7 ° 0 I ! 0 27/10 
28/10 

6140 32°34)0 1 7 ° 0 I ! 0 2 8 / 1 0 

6141 32°34!O 17°OO!2 28/10 

6142 32°39!O 17°10^3 2 8 / 1 0 

6143 32°35!2 17°08!O 28 /10 

29 /10 

6144 32°32 lo 1 6 ° 5 3 l o 2 9 / 1 0 

6145 3 2 ° 3 5 l 6 17°08^2 2 9 / 1 0 

- 19 -

Sound ing Times Sampl ing programme 

1802 

-0900 

1015-1843 

2015 
- 0 1 3 6 

0211-0715 

0955-1110 

1425-1620 

1692-2194 2040 

2146-3062 

1898-8688 

- 0 1 0 7 

0230-0830 

1050-1336 

6146 3 2 ° 3 7 . 2 1 7 ° 0 4 . 8 29/ lD 669-697 1447-1700 

6147 3 2 ° 4 0 . 0 1 7 ° 1 5 . 8 29 /10 1766-2048 2020 

3 0 / 1 0 -0420 

6148 28°03!5 1 4 ° 1 0 ! 8 3 / l l 1511-1593 0555-0650 

6149 28°02. '0 1 4 ° 0 8 ! o 3 / l l 1594 0827-1318 

6150 28°04!2 14° c a l l 3 / l l - 1430-1630 

6151 28°04 l5 1 4 ° 0 4 l 2 3 / l l - 1745-1927 

6152 28°04!2 1 4 ° 0 7 l 8 3 / l l - 2152-2240 

6153 2 7 ° 5 5 . 8 1 4 ° 0 7 , 3 4 / l l i e i 9 0020-0155 

6154 2 8 ° 0 4 . 4 1 4 ° 0 3 . 8 4 / l l - 0350-0615 

6155 2 8 ° 0 4 . 0 14° 1 0 . 0 4 / l l (972) 0915 
5 / 1 1 -0700 

ERW t o 1000 m. 
U/G. 

(8) N113H. GDBE t # 
900 m. 

IKMT t o 810 m. 

I M T t o 435 m. 
m p . 

^ 1 1 3 H X ^ to 470 m. 

U/C a t 600 m, 
MP (600) t o 100 m, 

M t o 190 m. 

t o 280 m. 

(7) W/B t o 100 m. (Ci4) 
S e c c h i d i s c , 

U/C a t 600 m. 
(7) W/B t o 100 m. 
S e c c h i d i s c . 

EIi!T t o 330 m. 

N113. CDBE t o 230 m. 

(6) W/B 7 . 5 t o 100 m. 
(13) NP70V t o 1000 m. 

^ 1 1 3 H z ^ t o 500 m. 

IMTB t o 500 m. 

(5) B a c t . W/B t o 1000 m. 
(16) W/B t o 1000 m. 
LH. 

(16) W/B t o 1000 m. 

U/C a t 300 m. 

(4) M 1 3 GDBE r e p e a t e d 
h a u l s t o 550 m, 
(6) W/B 7 . 5 t o 200 m, 
(12) NP70V t o 1000 m. 
(16) KP70V r e p e a t e d 
M u l s t o 100 m. 
(3) B a c t . W/B t o 300 m. 
U/C a t 350 m. 
LH. 



— 20 — 

S t n . P o s i t i on 
L a t n N. Long. W. 

Da te Sounding Times Sampl ing programme 

6156 
f 

2 8 ° 0 4 . 0 
f 

1 4 ° 0 7 . 2 5 / 1 1 - 0757-2000 (4) N113 GDBE r e p e a t e d 
h a u l s t o 550 m, 
(5) W/B 7 , 5 t o 1000 m, 
( f o r 8 'hai!g)t@n U n i v . ) 

6157 
1 

2 8 ° 0 4 . 0 
t 

14° 1 2 . 3 5 / 1 1 1372-1569 2055-0353 EMT t o 140 m. 

6158 
1 

2 8 ° 0 5 . 0 
t 

1 3 ° 5 6 . 2 6 / 1 1 1275-1395 0355-0831 WiT t o 105 m. 

6159 
f 

2 8 ° 0 4 , 2 14° 09'. 6 6 / 1 1 - 1050-1750 (4) N113 GDBE t o 675 m. 

6160 28°05 ' ,1 14° 0 5 ' 4 6 / 1 1 
7 / 1 1 

— 2 0 2 4 

- 0 6 2 9 
(2) IKIITB t o 1000 m, 
N113B t o 500 m, 
N70B t o 500 m. 

6161 
t 

2 8 ° 0 4 . 0 
t 

1 4 ° 0 8 . 8 7 / 1 1 0730-1812 (6) N113 CDBE t o 580 m. 

6162 
f 

2 8 ° 0 4 . 0 
» 

1 4 ° 0 1 . 1 7 / 1 1 
8 / 1 1 

- 2040 
- 0 1 3 0 

N113 CDBE t o 640 m. 

6 1 6 3 28°03 ' .5 14° 11! 3 8 / 1 1 - 0230-0620 N113H t o 600 m. 

6164 
t 

2 8 ° 0 5 . 3 
1 

14° 0 5 , 3 8 / 1 1 - 0820-1814 (4) N113 GDBE r e p e a t e d 
h a u l s t o 600 m. 

6165 
t 

28°00,0 
t 

1 4 ° 0 7 . 8 8 / 1 1 - 2054-2235 Et/ITB t o 510 m. 

6166 
t 

2 8 ° 0 5 . 2 

t 

t 

1 4 ° 0 7 . 4 

1 

8 / 1 1 
9 / 1 1 

- 2248 
- 0 2 5 9 

EMT t o 100 m. 

6167 2 8 ° 0 6 . 0 1 4 ° 1 5 , 0 9 / l l 
I I 

6168 2 8 ° 0 4 . 0 14° 0 3 . 4 9 / l l 

6169 2 8 ° 0 4 . 1 1 4 ° 0 3 . 8 9 / l l 
I I 

6170 28° 0 4 . 8 14° 0 3 . 5 9 / l l 
10/11 

t t 

6171 2 8 ° 0 3 . 6 1 4 ° 0 6 . 5 l O / l l 
t I 

6172 2 8 ° 0 3 . 8 1 4 ° 0 4 . 5 l O / l l 

I I 
6173 2 8 ° 0 4 . 8 1 4 ° 0 4 . 0 l O / l l 

11/11 
» I 

6174 28° 0 2 . 4 14° 0 9 , 0 l l / H 
f t 

6175 2 8 ° 0 4 . 0 1 4 ° 0 9 . 9 l l / l l 

0334-0701 

0846-1842 

1952-2001 

2036 

- 0 2 3 3 

0300-0730 

0924-1824 

2033 

- 0 2 1 4 

0231-0740 

1040-1046 

t o 130 m, 

(3) B a c t , Yf/B t e 150 m. 
(7) W/B t o 100 m. (Cf*) 
(7) W/B t o 100 m. 
(6) N113 CDBE t » 700 m, 
S e c c h i d i s c , 

(2) B a c t , W/B t o 150 m, 

EMT t o 590 m, 

EIifT t o 355 m, 

(2) /N115E X 2 + N l l S 
GDB^ t o 725 m. 

EMT t o 385 m. 

EifT t o 150 m. 

(7) W/B t o 100 m. (C^^) 
S e c c h i d i s c . 



— 21 — 

Sounding S a m p l i n g programme P o s i t i o n 
L a t . N. Lone . W, (1966 

6176 2 8 ° 0 3 , 9 1 4 ° 0 7 . 3 l l / l l 

S t a t i o n 6177 o m i t t e d i n e r r o r . 

6178 2 7 ° 6 8 I s 13°57 !o l l / l l 
12/11 

6179 SefOSjG 1 7 ° 4 I ! 5 1 2 / 1 1 

(1302) 1047-1700 (2) N113 CDBE r e p e a t e d 
h a u l s t o 550 m. 

1549-1681 2020 /iKMT + N113H x ^ t o 
- 0 2 5 6 1000 m. 

1489-1504 0354-0545 (6) W/B 7 . 5 t o 100 m. 
( l 1 B a c t . W/B t o 1400 m, 
'(5) W/B t o 100 m. 
( c u l t u r e w a t e r ) 

6180 31° 4615 10° 1012 1 3 / l l 

6181 3 5 ° 5 3 ! 3 08°06, '7 1 6 / 1 1 

6182 34°06 !4 08°16 ]o I S / U 

6183 3 4 ° 1 4 . 5 0 8 ° 0 3 . 0 I 6 / I I 
1 7 / 1 1 

6184 34°17!5 07°69^4 1 7 / 1 1 

6185 3 4 ° 2 3 [ 3 0 7 ° 5 2 ! l 1 7 / l l 

6186 34°17!3 08°Oo!o 1 7 / 1 1 

6187 34°17 [3 08°OO!O 1 7 / 1 1 

18/11 

6188 34° 17 I s 08°OO!O I B / H 

6189 34°1717 0 8 ° 0 0 [ 2 I 8 / I I 

6190 34°07!o 0 f ° 6 6 ! 3 

6191 3 4 ° 0 6 . 0 0 8 ° 0 2 , 0 

6192 3 4 ° 2 1 ! 3 0 8 ° 1 5 I s 

16/11 
19 /11 

1 9 / 1 1 

1 9 / 1 1 

321 -373 1042-1200 

1291-1390 

1447 

1394-1470 

1298-1486 

(1390) 

(713) 

550-666 

2333-3311 

(4) M P 
BT 

1305-1417 

1555-1740 

1950 
- 0 1 1 5 

0903-1430 

1447-1805 

2014-2154 

2240 

- 0 3 1 9 

0345-0834 

0856-1645 

f6 ) W/B 7 . 5 t o 100 m, 
(6) W/B t o 150 m. 
BT. 

(16) W/B t o 1000 m. 
BT. 

(2) BT 
( 3 2 / m i 3 H + N113GDBE 

t o 1050 m, 

^ M T + N 1 1 3 G 7 t o 1 1 8 0 m . 

/ m i T + t o 930 m. 

SilTB t o 500 m. 

EMT t o 570 m, 

EMT t o 260 m. 

8: 

2037 

-0110 

0135-0742 

1000-1853 

. W/B t o 100 m. (Ci4) 
[16) NF70Y r e p e a t e d 

M u l s t o 100 m, 
(2) HP (600) 

U/C a t 1050 m. 
(7) W/B t o 100 m^ 
S e c o h i d i s c , 

EMT t o 120 m. 

n,iT t o 425 m» 

(6) W/B 7 . 5 t o 100 m. 
/IKMT 4 N l l Z ^ t o 1850 m. 



S t n . P o s i t i o n Date 
L a t . N. Long. W. ( l966] 

1 I 
6193 34°17 .0 08°00I0 1 9 / 1 1 

20/11 

- 2 2 -

Sounding Times 

2217 
-0749 

Sampling programme 

IKisiTB t o 500 m. 
N113B t o 500 m, 
W70B t o 500 m. 
[3) BT. 
6) W/B 7 . 5 t o 100 m. 

,3) /N113H + N113 CDB^ 
t o 105 m. 

6194 34°OO!8 07057)5 20 /11 212/235 1144-1830 (2) I M T t o 200 m. 
(6) W/B 7 . 5 t o 100 m. 

6195 34°07!O 07°56!o 2 C / 1 1 

21 /11 
381-572 2 0 1 6 

-0002 
EMT t o 570 m. 

6196 34°07!O 07°56!O 21 /11 366-907 0123-1000 M T to 160 m. 
(6) W/B 7 , 5 t o 100 m. 
(12) W/B t o 350 m. 

6197 36°OO!O 10°0010 2 ^ 1 1 — 0205-0901 (15) HN s e r i e s 
(6) W/B 7 . 5 t o 100 m. 
yif/B t o 2000 m. ( f o r 
S'hampton U n i v . ) 

6 1 9 8 36°OO!O i o ° o o ! o 2 2 / 1 1 — 0915-1905 / m s l T + N l l ^ t o 3150 m. 

6199 36°3O!O i o ° a ) [ o 22 /11 - 1941-2102 • aiTB t o 510 m. 

6200 m ° 4 8 [ 5 10°12!O 22 /11 
23 /11 

- 2119 
- 0 6 1 4 

MT t o 550 m. 

6201 3 6 ° 4 I ! 3 1D°14!I 23 /11 — 0850-1424 + N l l ^ t o 1500 m. 

6202 
! 

36°38 .5 10° I s 23 /11 - 1442-1900 ^ M T + N 1 1 3 ^ t o 1000 m. 

6203 
f 

3 6 0 2 8 . 0 10°16!5 2 3 / 1 1 - 2010-2253 IiaiTB t o 515 m. 
^ 1 1 3 B f N 7 0 ^ t o 515 

6204 36°4I!O 1 0 ° 1 I ! 9 23/11 
2 ^ 1 1 

- 2 3 4 3 

-0730 
EMT t o 140 m. 
BT 




