
PORT AND OCEAN ENGINEERING UNDER ARCTIC CONDITIONS 

TECHNICAL LlNlVERSlTY OF NORWAY 

THE NORWEGIAN COASTAL CURRENT. 

R .  S a t r e  and R .  Lj$en I n s t i t u t e  of Marine Bergen, Norway 

Research 

I n t r o d u c t i o n .  

The f i r s t  gene ra l  view o f  t h e  Norwegian Coas t a l  Curren t  was 

p re sen t ed  i n  1909 by Helland-Kansen and Nansen. ( 6 ) .  

S ince  then s e v e r a l  obse rva t ions  and some p u b l i c a t i o n s  concerning 

t h i s  c u r r e n t  have appeared.  The c u r r e n t  h a s  ob ta ined  increased  

i n t e r e s t  i n  t h e  l a s t  yea r s  a s  i t s  importance i n  t h e  recru i tment  

mechanism of  f i s h  s t o c k s  h a s  been b e t t e r  unders tood ,  and a s  t h e  

. problem of  p o l l u t i o n  h a s  grown. I t  i s  t h e  aim of  t h i s  l e c t u r e  t o  

g i v e  a  v e r y  b r i e f  review of  some main f e a t u r e s  concerning t h e  

Norwegian Coas t a l  Curren t .  

One of t h e  most conspic ious  f e a t u r e s  of  a  c o a s t a l  c u r r e n t  a t  

h i g h e r  l a t i t u d e s  i s  i t s  i n c l i n e d  boundary s u r f a c e  towards t h e  

surrounding water  masses. The l i g h t  c o a s t a l  water  w i l l  spread 

o u t  i n  a  wedgeform above t h e  h e a v i e r  under lay ing  water  a s  seen i n  

F ig .  1. The boundary s u r f a c e  w i l l  be  a  d i s c o n t i n u i t y  s u r f a c e  f o r  

most of  t h e  oceanographic parameters .  

Given c e r t a i n  assumptions t h e  s l o p e  ang le  o f  t h e  boundary s u r f a c e  

can beexpressed a s  seen  from t h e  fo l lowing  equa t ion :  



XPZC f i ,S ~ 1 1 6 ~  C C L ~ L ( : ~ ~ . L S  pa~a?:+?. .c?i- ,  vl, el and v2, e2 a r e  t h e  

v e l o c i t y  and d r n s i i y  of  t h e  upper  and lower  l a y e r s  r e s p e c t i v e l y ,  

g 1s t h e  g r a v i - t a t i o n  c o n s t a n t  and R t h e  r a d i u s  o f  t h e  curved  

t r a j e c t o r i e s .  1 f s t r a i g h t  t r a j e c t o r i e s  a r e  p resupposed ,  R w i l l  

be i n f i - n i  te and the l a s t  term o f  t h e  e q u a t i o n  c a n  b e  ommitted.  

A s  s e e n  from ~ u u a t l o n  (1) v a r l a t l o n s  i n  t h e  d e n s l t y  difference 

between t h e  Iwo w a t e r  masses  w l l l  r e s u l t  I n  v a r l a t l o n s  o f  t h e  

s l o p e  a n g l e  ?i . Alonq t h e  Korweglan c o a s t  considerable f l u c -  

t u a t l o n s  I n  t ~ e  s l o p e  ancjle a r e  d u e  t o  d e n s i t y  v a r l a t l o n s  I n  t h e  

c o a s ~ a l  watcr. 

V a r l a b l l l t y  ~ n  t h e  l n c l l n a t l o n  o r  t h e  boundary s u r f a c e  can a l s o  

be a l t r i b u t e d  t o  c h a n s ~ s  i n  th? r - l a t l v e  v e l o c l t y  between t h e  

two w a t e r  masses .  

V o r t i c e s  w i t h  v e r t i c a l  axes  a r e  l i k e l y  t o  o c c u r  a l o n g  a  boundary 

s u r f a c e .  I n  t h i s  c a s e  t h e  w a t e r  masses w i l l  b e  s u b j k c t  t o  c e n t r i -  

f u g a l  f o r c e s  i n  a d d i t i o n  t o  g r a d i e n t  -and C o r i o l i s  f o r c e s .  A s  

s een  from t h e  l a s t  te rm o f  e q u a t i o n  (1) t h i s  w i l l  r e s u l t  i n  

m o d i f i c a t i o n s  of t h e  s l o p e  a n g l e .  

The m a t e r i a l .  

The p o s i t i o n s  of  t h e  o b s e r v a t i o n s  d e a l t  w i t h  a r e  shown i n  F i g .  2 .  

S i n c e  1936 t h e  s u r f a c e  t e m p e r a t u r e  and s a l i n i t y  h a s  been  obse rved  

a t  f i x e d  p o s i t i o n s  a l o n g  t h e  Norwegian c o a s t .  A mean y e a r  o f  

t empera t l i r e  and s a l i n i t y  a s  w e l l  as  s t a n d a r d  d e v i a t i o n  f o r  some 

o f  t h e s e  p o s i t i o n s  h a v e  been p u b l i s h e d  by L.  Mid t tun .  (12) . 

I n  t h e  d e e p e r  layer a l o n g  t h e  c o a s t  t h e  h y d r o g r a p h i c  c o n d l t l o n s  

have  been obse rved  b p  rreans o f  s e v e r a l  f l x e d  oceanographic 

s t a t l o n s  s i  ncel"35. L'hesp o ~ s e r v a t l o n s  a r e  now b e l n q  worked on. 

I n  orc 'cr  tc? c ~ I I c - ~ ~ ? ~ F ~  / ln ' - ~ ? ~ r r 3 t u ~ e  v a r l a t l o n s  I n  t h e  sub- 

sill-face ! a \ c ' r ~  ;. mean -7c-ar h a s  been computed f o r  f o u r  o f  t h e s e  

s  t a t l o n s .  T3a t  1 s  i i t s l r a  1946- 1965,  Socjnes J den and Eqgum 1935- 

1943 an? l i ~ r j c "  l Q I 6 - 1 Q n 3 .  



Along the  r n u f e  Bergep--Newcastle a  10 years  mean of t he  s a l i n i t y  

f o r  the per lod  1960-1970 have been workea o u t .  R b r i e f  a n a l y s i s  

of t h e  c u r r e n t  measure~ .en ts  a lonq the  c o a s t  of Norway has  been 

c a r r i e d  o u t  i n  a d d i t i o n  t o  those  a l r eady  publ i shed  ( 5 ,  6 ,  7 ,  9 ,  

13)  . 

Observat ions and r e s u l t s  from previous  investigations a r e  used 

and t o  some e x t e n t  more r e c e n t  hydrographic m a t e r i a l .  

General d e s c r i p t i o n  of t he  c o a s t a l  c u r r e n t .  

The most conspic ious  f e a t u r e  of  t he  bathymetr ic  cond i t i ons  along 

t h e  coas t  i s  t h e  Norwegian channel ,  t he  depth of which exceeds 

700 m i n  t he  Skagerrak,  and t h e  ex t ens ive  c o n t i n e n t a l  s h e l f  be t -  

ween Stad and Eggum. This  s h e l f  c o n s i s t s  of  s e v e r a l  shal low 

banks separa ted  by deeper  channels  which probably a c t  a s  a  

propagat ion  way f o r  ~ t l a n t i c  waters  towards the  Norwegian c o a s t .  

Outside Finnmark t h e  ocean i s  shal low.  

A s  seen i n  Fig.  3  two water masses a r e  dominating along t h e  c o a s t  

o f  Norway, namely t h e  ~ t l a n t i c  water  and t h e  c o a s t a l  water .  

According t o  a  gene ra l  accepted d e f i n i t i o n ,  water  of s a l i n i t y  

above 35$ i s  des igna ted  A t l a n t i c  water and t h a t  of s a l i n i t y  

below 3560 c o a s t a l  water .  

The A t l a n t i c  water  e n t e r s  t h e  Norwegian Sea through t h e  Faeroe- 

Shet land Channel. The movement of t h i s  water mass i s  mainly 

based on the map of  A.P.Alekseev and B.V.  I s t o s h i n .  (1) . The 

Norwegian Coas ta l  Current  i s  a con t inua t i cn  of t h e  B a l t i c  Current  

and the  map shows t h e  most probable movement of t h e  upper l a y e r  

of t h i s  water i n  summer. This season has  been chosen a s  most of  

t h e  observa t ions  a r e  r e f e r r e d  t o  t h i s  t ime. The main f e a t u r e s  

of t h e  map a r e  probably a l s o  r e p r e s e n t a t i v e  f o r  t h e  win ter  

s i t u a t i o n .  

The su rp lus  of f r e s h  water  c a r r i e d  o u t  from the  B a l t i c  i s  on 
4 3 -1 

average approximately 1 5  10 m - sec  ( 2 ) ,  and the  f r e s h  

water  run-off a long t h e  c o a s t  of Norway amounts t o  about  12 -104m3. 
- 1 sec  ( 1 4 ) .  This f r e s h  water  w i l l  mix with A t l a n t i c  and North Sea 

water  t o  form t h e  Norwegian Coas ta l  Curren t .  Ca lcu la t ions  of 



t h e  volume t r a n s p o r t  i n  t h e  c o a s t a l  c u r r e n t  a r e  few, b u t  a t  t he  
6 3 -1 

southern  c o a s t  0.5 - 10 m . sec (8) seems t o  be a reasonable 

e s t ima te  f o r  t h e  summer months. 

The c u r r e n t  v e l o c i t y  of t he  c o a s t a l  water  can reach cons ide rab le  

va lues .  Off t h e  southern  and southwestern c o a s t  v e l o c i t i e s  ex- - 

-1 ceeding 100 cm s e c  a r e  f r e q u e n t l y  observed. The r e s i d u a l  
-1 

c u r r e n t  a long the  c o a s t  v a r i e s  between 15 and 40 cm sec 

The zone of maximum v e l o c i t y  u s u a l l y  occurs  a t  sol.le d i s t a n c e  from 

t h e  c o a s t  except  o f f  Bergen and Ingq5y where the  maximum velo- 

c i t i e s  a r e  found c l o s e  t o  t he  c o a s t .  The h i g h e s t  c u r r e n t  v e l o c i t i e s  

u s u a l l y  a r e  found a t  t he  su r f ace  and decrease  wi th  inc reas ing  depth.  

Along t h e  most nor thern  c o a s t  it seems t h a t  maximum c u r r e n t  

v e l o c i t y  occurs  i n  about  50 m. 

Ocean c u r r e n t s  a t  h ighe r  l a t i t u d e s  w i l l  have a  tendency t o  

fo l low t h e  bathymetr ic  curves  and t h i s  q u a l i t y  w i l l  i nc rease  wi th  

inc reas ing  l a t i t u d e .  The apparent  s p l i t t i n g  up i n  branches of 

t h e  c o a s t a l  c u r r e n t  i s  most l i k e l y  due t o  a  bathymetr ic  e f f e c t .  

There seems t o  be a  d iv id ing  of  the  c u r r e n t  no r th  of Stad where 

t h e  western branch g radua l ly  l ooses  i t s  c h a r a c t e r i t i c s  due t o  

mixing wi th  t h e  surrounding A t l a n t i c  water .  (11). South of  Lofoten 

another  s p l i t t i n g - u p  seems t o  appear.  

Fig.  4 shows t h e  seasonal  maximum and minimum i n  temperature and 

s a l i n i t y  i n  t h e  su r f ace  l a y e r  a long t h e  coas t .  A s  seen from t h e  

upper p a r t  o f  t h e  f i g u r e  t h e  maximum temperature dec reases  north- 

ward. The minimum temperature has  i t s  h i g h e s t  va lue  o f f  M$re. 

This  i s  due t o  t h e  f a c t  t h a t  M$re i s  t h e  a r ea  of t h e  f i r s t  c o n t a c t  

between t h e  A t l a n t i c  water  and t h a t  of t he  c o a s t .  Due t o  in ten-  

s i v e  v e r t i c a l  and l a t e r a l  mixing wi th  t h e  A t l a n t i c  water ,  t h e  

s a l i n i t y  of t h e  c o a s t a l  water  w i l l  i nc rease  along the  rou te  of 

t h e  c u r r e n t  a s  seen from t h e  lower p a r t  of Fig.  4 .  A t  t he  

sou theas t e rn  p a r t  of the  c o a s t  t h e  s a l i n i t y  i s  most ly below 30% 

and a t  t h e  c o a s t  of Finnmark i t  reaches  a  va lue  of about 34%. 

The mixing between t h e  A t l a n t i c  and t h e  c o a s t a l  water  a long t h e  

western and no r the rn  c o a s t  w i l l  reduce t h e  d e n s i t y  d i f f e r e n c e  

between t h e  two water  masses,  r e s u l t i n g  i n  a r educ t ion  of t h e  



s t a b i l i t y .  The termohal ine s t r u c u r e  thus  c r e a t e d  w i l l  p revent  

i c e  formation i n  no r the rn  Norway. 

V a r i a t i o n s .  

The dynamic f i e l d  of t h e  c o a s t a l  c u r r e n t  can be considered a s  

c o n s i s t i n g  of two p a r t s .  The f i r s t  one is t h e  s t a t i o n a r y  o r  

q u a s i - s t a t i o n a r y  p a r t  j u s t  descr ibed .  The second i s  t he  f i e l d  

of  v a r i a t i o n s  which i s  superposed on t h e  f i r s t  one. The f i e l d  

of v a r i a t i o n s  ban be d iv ided  i n t o  t h r e e  main p a r t s :  

a  Short- t e r m  v a r i a t i o n s  

b) Seasonal  v a r i a t i o n s  

C ) Long- term v a r i a t i o n s  

The short- term v a r i a t i o n s  a r e  d e t e c t a b l e  i n  temperature,  s a l i n i t y ,  

c u r r e n t  v e l o c i t y  and d i r e c t i o n ,  t h e  s lope  of t h e  boundary s u r f a c e  

and t h e  l a t e r a l  ex tens ion  of t h e  c o a s t a l  water .  The main causes 

of t h e s e  f l u c t u a t i o n s  a r e  v a r i a t i o n s  i n  t h e  a i r / s e a  energy ex- 

change, i n  d ischarge  of  f r e s h  wa te r ,  v o r t i c i e s  and meteoro logica l  

f a c t o r s .  The g r e a t e s t  v a r i a t i o n s  a r e  most l i k e l y  due t o  changes 

i n  t h e  atmospheric p re s su re  f i e l d .  

F ig .  5 shows t h e  maximum and minimum s tandard  d e v i a t i o n  i n  s u r f a c e  

temperature and s a l i n i t y  along t h e  coas t .  The maximum values  of  

s tandard  dev ia t ion  a r e  found i n  summer and minimum i n  win ter .  

This  parameter  can be considered a s  measurement of t h e  magnitude 

of t h e  short- term v a r i a t i o n s .  A s  seen from t h e  upper part of t h e  

f i g u r e  t h e r e  i s  a maximum temperature dev ia t ion  i n  summer o f f  

J z ren .  This  i s  most l i k e l y  due t o  l o c a l  wind cond i t i ons .  I n  

w in te r  t h e  va lues  decrease  along t h e  c o a s t .  The s tandard  devia- 

t i o n  i n  s a l i n i t y  however, decreases  along t h e  c o a s t  both i n  summer 

and i n  w in te r .  

An a n a l y s i s  of t h e  e f f e c t  of wind a t  t he  c o a s t a l  c u r r e n t  w i l l  be  

p re sen ted  t o  t h i s  conference by R .  Ljden. (10) . 

A seaward displacement of t h e  c o a s t a l  water  can a l s o  b e  a t t r i b u t e d  

t o  f a c t o r s  o t h e r  than  wind. F ig .  6 shows s a l i n i t y  v a r i a t i o n s  a t  

an anchor s t a t i o n  i n  t h e  A t l a n t i c  water ,  west of S t a d t  a s  r epo r t ed  

by R .  Leineb$. ( 9 ) .  The s t a t i o n  was occupied dur ing  8 days 
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under favourable  weather cond i t i ons  i n  Auyust 1969. We see  

"dots"  of c o a s t a l  water  pass ing  the  s t a t i o n  a t  August 1 s t .  This 

i s  probably due t o  a v o r t i c e  propa*zatinq seawards. 

Coas t a l  water  has  f o r  some yea r s  been observed a t  Ocean Weather 

S t a t i o n  M s i t u a t e d  about 250 n -mi l e s  from t h e  c o a s t  of Norway. ( 4 ) .  

I f  t h i s  r e p r e s e n t s  a  cont iuous l a y e r  of c o a s t a l  water  o r  only 

loose  "dots"  i s  n o t  known. 

Seasonal  v a r i a t i o n s .  

The average seasonal  v a r i a t i o n  i n  temperature and s a l i n i t y  a t  

t h e  s u r f a c e  along t h e  c o a s t  of Norway i s  v i s u a l i z e d  i n  Pig.  7 .  

The t ime f o r  occurrence of t h e  temperature extremes i s  delayed 

along t h e  c o a s t  a s  can be seen i n  f i g .  7 .  A t  Fs rder  on the  

sou theas t e rn  c o a s t ,  maximum temperature occurs  J u l y  25th,  and a t  

Vardgi August 25th. The time of minimum temperature w i l l  b e  

delayed by approximately one month from February 25th t o  March 25th.  

The yea r ly  temperature curves appear t o  be  assymmetric a s  t h e  time 

o f  coo l ing  i s  longer  then  t h e  time of hea t ing .  I f  t he  average 

s lope  angle  dur ing  t h e  hea t ing  per iod  i s  des igna ted  as and t h a t  
t an  Ots 

of t h e  coo l ing  pe r iod  a t h e n p  i s  a  measure of t h i s  
a  

assymmetry. As seen  from Fig.  7 t h e  va lue  o f [3  has  i t s  minimum 

a t  S t a d t  and i n c r e a s e s  both northward and soutward. This d i s -  

t r i b u t i o n  i s  probably l inked  t o  t h e  incoming A t l a n t i c  water  a s  

mentioned e a r l i e r .  The maximum s a l i n i t y  a long  the  c o a s t  i s  found 

i n  w in te r .  The time of t h i s  maximum i s  delayed about  t h r e e  months 

from south t o  no r th .  The minimum s a l i n i t y  i s  found i n  summer 

from June t o  September, and i s  mainly due t o  maximum run-off of 

f r e s h  water  a t  t h a t  t ime. A t  J a r en  t h e r e  seems t o  be two s a l i n i t y  

minimums. We w i l l  r e t u r n  t o  t h i s  l a t e r .  

The seasonal  v a r i a t i o n  of t h e  su r f ace  s a l i n i t y  along t h e  sh ipping  

rou te  Bergen-Newcastle i s  presented  i n  F ig .  8. A h o r i z o n t a l  

displacement  of t h e  c o a s t a l  water  i s  obvious. The c o a s t a l  water  

has  i t s  most seaward ex tens ion  dur ing  the  summer. I f  water  of  

s a l i n i t y  below 34$0 i s  des igna ted  c o a s t a l  water ,  t he  seaward 

ex tens ion  of t h i s  i n  summer i s  approximately 50n.miles more than  



i n  w in te r .  The d e n s i t y  of the  coa.s tal  water i.s I r l w  Guriny 

summer due t o  h e a t i n g  and l o w  s s l . i r l i ~ i ; : ~ .  Tlle water  t h e r e r o r e  

spreads  o u t  i n  a  broader  and t h i n n e r  w e d q ~  i n  summer. For the  

same reason t h e  boundary su r f ace  given by a  c e r t a i n  i s o h a l i n e  

w i l l  reach h ighe r  i n  t h e  sea duriny the summer. This e f f e c t  i s  

q u i t e  marked along the western c o a s t .  Due t o  l ack  of d a t a  we 

a r e  not  a b l e  t o  ana lyse  the  l a t e r a l  movement i n  d e t a i l ,  b u t  i t  

i s  g e n e r a l l y  supposed t o  be l e s s  pronounced i n  nor thern  Norway. 

There appears  t o  be two s a l i n i t y  minimums along the  southern  

c o a s t ,  one i n  May-June and an o t h e r  i n  September. As maximum 

discharge  of  f r e s h  water  from t h e  r i v e r s  occurs  i n  June and t h e  

double minimum is  no t  no t i ceab le  no r th  of  S t ad ,  i t  seems reason- 

a b l e  t o  a t t r i b u t e  t h i s  phenomenon t o  v a r i a t i o n s  i n  t h e  out-flow 

form the  B a l t i c .  I n v e s t i g a t i o n  of t h e  seasonal  v a r i a t i o n  of t h i s  

out-flow shows a  marked r e t a r d a t i o n  of t h e  outgoing water  i n  

June and Ju ly .  There i s  a  maximum out-flow i n  May and i n  Aug;; 

September. (15) . 

I t  i s  a  w e l l  known f a c t  t h a t  t h e  y e a r l y  amplitude of t h e  sea  

temperature i s  decreas ing  wi th  i n c r e a s i n g  dep th ,  and t h a t  t h e  

occurrence of  t he  y e a r l y  p e r i o d i c  extremes i s  delayed wi th  depth.  

The progat ion  time of  t h e  extreme va lues  i s  a  func t ion  of 

s t a b i l i t y .  As seen from Fig.  9 t h e  progagat ion  time of t h e  per io-  

d i c  extremes down t o  200 m i s  decreas ing  northward. 

The lower p a r t  o f  Fig.  9 shows the  yea r ly  amplitude i n  t h e  

subsur face  l a y e r .  I n  t h e  upper 5 0  m t h e  y e a r l y  amplitude i s  

decreas ing  northward. I n  t h e  deeper  l a y e r  below 200 m t h e  oppos i te  

seems t o  be t h e  case .  

I n  t h e  summermonths t h e r e  i s  a water  exchange between t h e  f j o r d s  

and the  water  o u t s i d e  t h e  s i l l .  F ig .  10 i s  an a t tempt  t o  elu-  

c i d a t e  t h i s .  The r i v e r  d i scharge  of f r e s h  water  w i l l  move o u t  

o f  t h e  f j o r d  and g radua l ly  mix with t h e  under-laying water .  

The t r a n s p o r t  of s a l t  from the  f j o r d  has  t o  be  compensated by 

an undercur ren t  b r ing ing  c o a s t a l  water  i n t o  t h e  f j o r d .  This  

i s  t h e  so-ca l led  e s t u a r i n e  c i r c u l a t i o n s .  



A s  p r ev ious ly  mentioned e l e v a t i o n  of  t h e  boundary s u r f a c e  i n  

summer w i l l  a l s o  g ive  p o s s i b i l i t i e s  o f  t h e  renewal of  deep water .  

On some of  t h e  f j o r d s  such renewal of deep water  occurs  annual  

and i n  o t h e r s  more i n t e r m i t t e n t .  This  depends on t h e  s i l l  depth.  

Long-term v a r i a t i o n s .  

I n  o r d e r  t o  s tudy  t h e  long-term v a r i a t i o n  consecu t ive  annual  

means of temperature  have been computed f o r  t h e  s t a t i o n s  along 

t h e  c o a s t  and i s  p re sen t ed  i n  F ig .  11. By t h i s  procedure t h e  

s ea sona l  f l u c t u a t i o n  i s  e l imina t ed .  A s  seen from t h i s  f i g u r e  

t h e  annual  mean tempera ture  i s  s u b j e c t  t o  r a t h e r  g r e a t  v a r i a t i o n s .  

I t  i s  s t r i k i n g  t h a t  such a  h igh  degree  of  conformi ty  e x i s t s  

between t h e  d i f f e r e n t  l o c a l i t i e s .  The same method h a s  been 

app l i ed  wi th  d a t a  from Ocean Weather S t a t i o n  M s i t u a t e d  i n  t h e  

Norwegian A t l a n t i c  Curren t  and wi th  d a t a  from t h e  Kola s e c t i o n  

i n  t h e  Barent  Sea. The main f e a t u r e  of  t h e  v a r i a t i o n s  from 

a l l  t h e  l o c a l i t i e s  i s  t h e  same. Even i n  t h e  Byf jord  a t  Bergen 

t h e  same f e a t u r e  i s  n o t i c e a b l e .  

I t  seems t o  be  an obvious conc lus ion  t h a t  t h e  s e a  s u r f a c e  t e m -  

p e r a t u r e  i s  i n f luenced  by  t h e  g e n e r a l  a tmospheric  c i r c u l a t i o n .  

An i n v e s t i g a t i o n  of  t h e  r e l a t i o n s h i p  between t h e  water  temperature  

n o r t h  of  Norway and t h e  most p robable  c a u s a l  f acko r s  i n  t h e  

h e a t  budget i n d i c a t e  t h a t  t h e  dominant c a u s a l  f a c t o r  appears  

t o  be  t h e  h o r i z o n t a l  advec t ion  of  h e a t .  ( 3 ) .  A t  p a r t i c u l a r  t imes 

du r ing  t h e  year  o t h e r  f a c t o r s  become of  g r e a t  importance. Cloud 

amount and wind v e l o c i t y  show p a r t i c u l a r l y  h i g h  nega t ive  cor re -  

l a t i o n  wi th  water  temperature  i n  summer, w h i l s t  a i r  temperature  

and cloud amount show s i m i l a r l y  h i g h  p o s i t i v e  c o r r e l a t i o n  wi th  

t h e  water  temperature  i n  w in t e r .  

The c a u s a l  r e l a t i o n  between t h e  water  temperature  and t h e  meteoro- 

l o g i c a l  c o n d i t i o n s  i s  probably  very  complicated.  There is a l s o  

a  p o s s i b i l i t y  of an e x t e r n a l  f a c t o r  i n f luenc ing  both  t h e  

atmospheric and oceanic  c i r c u l a t i o n s .  



R e l a t i o n  t o  b io logy .  

The r e a c t i o n  of f i s h  d i s t r i b u t i o n  and behaviour  on v a r i a t i o n  i n  

t h e  p h y s i c a l  environment of  t h e  c o a s t a l  c u r r e n t  i s  va r ious  and 

n o t  f u l l y  understood.  However, a s  a "highway" f o r  eggs and 

l a r v a e  from spawning grounds t o  feed ing  a r e a s  t h e  c u r r e n t l s  

r o l e  i s  undoubted. Various commercial impor tan t  f i s h  s p e c i e s  

have t h e i r  spawning grounds a long  t h e  c o a s t  and s u c c e s s f u l  

spawning and ha t ch ing  p a r t l y  depends upon favourable  hydrographic  

c o n d i t i o n s  a t  t h e  r i g h t  p l a c e  and t ime.  The f u r t h e r  f a t e  of  

t h e  0-group ve ry  o f t e n  depends on which p a r t  of t h e  c u r r e n t  

regime t h e  l a r v a e  and f r y  a r e  i n i t i a l l y  brought  i n t o .  






























