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ABSTRACT 
-= 

By t h e  da ta  of ichthyoplankton surveys  c a r r i e d  out  by PINE0 
i n  4990 and 1991 environmental  c o n d i t i o n s  on Sebas tes  mentel la  
spawning grounds i n  t h e  Irminger  Sea a r e  considered. Aggrega- 
t i o n s  of r e d f i s h  dur ing  l a r v a e  e x t r u s i o n  were o f t e n  formed i n  
t h e  a r e a s  where a t  a  p roper  thermohaline condi t ion  of water 
t h e r e  e x i s t e d  a  l o c a l  upwelling of t h e  l a t t e r  which c r e a t e d  
a  favourable  f o r  e a r l y  s t a g e s  eco log ic  s i t u a t i o n .  

INTRODUCTION 

I n  s p r i n g  t h e  main o b j e c t  f o r  f i s h e r y  i n  the  Irminger  Sea i s  
beaked r e d f i s h  (Sebas tes  mentel la) .  During t h i s  p e r i o d  t h e  
r ep roduc t ion  of t h e  popu la t ion  - h a t c h n g  of l a r v a e  - talces 
p lace .  S t u d i e s  of this s t a g e  of l i f e  h i s t o r y  of r e d f i s h ,  which 
have been c a r r i e d  ou t  by PINRO s i n c e  l a t e  1970-ies, i n d i c a t e d  
t h a t  over  a l a r g e  reproduct ive  a r e a  t h e  f i s h  form only l o c a l  
aggregat ions ,  Besides,  t h e i r  geographica l  d i s t r i b u t i o n  i s  not  
permanent from y e a r  t o  yea r ,  
The g o a l  of this paper  i s  t o  t r y  t o  r e v e a l  phys ica l  p rocesses  
f a c i l i t a t i n g  formation of favourable  environmental cond i t ions  
i n  some a r e a s  f o x  reproduct ion  of r e d f i s h ;  and a l s o  t o  es t imate  
some parameters  of sea  water  which may serve a s  i n d i c a t o r s  of 
t h e s e  condi t ions  and used f o r  f i n d i n g  r e d f i s h  concen t ra t ions  
dur ing  t h e  l a r v a e  e x t r u s i o n  pe r iod ,  



MATERZAILS AND METHODS 

. The m a t e r i a l s  of ichthyoplankton surveys  conducted i h  t h e  open 
I rminger  Sea by PINROf s R/V ' 'Professor Marti t3 i n  A p r i l  - Nlay 
lg9Oil99l  a r e  used i n  t h i s  paper. The surveys inc luded co l l ec -  
t i o n  of  oceanographic and bydrobiologica% d a t a ,  and a l s o  mate- 
r i a l s  on biology of r e d f i s h  and d i s t r i b u t i o n  of i t s  l a r v a e ,  

Oceanographic obse rva t ions  were c a r r i e d  out  down t o  1000 m 
u s i n g  a sonde CTD MARK-IIIB and SCTD "SMARTt' rnade by "E&C 

Ocean Products", Sea water  was sampled f o r  hydrochemical analy- 
sis wi th  a "Roeett" sampler ('1990) and Nansen bot - t les  (?c)91). 

. . 

l33SULTS OF INVhSTIGATIONS *; 

The Imninger Sea f r o n t a l  zone s e p a r a t i n g  sub-Arctic waters  o f  
wes tern  and e a s t e r n  t y p e s  i s  the  a r e a  of propagat ion f o r  beaked 
r e d f i s h  (Svet lov,  Alexeeva, Balabanova , 1989), Concent ra t ions  of 
r e d f i s h  during t h e  l a r v a e  e x t r u s i o n  p e r i o d  a r e  formed i n  l o c a l  
a r e a s  which may l a y  a t  a d i s t ance  from each o the r ,  Judging by 

redf  i s h  c incent ra  t i o n s  d i s t r i b u t i o n  ans  a l s o  by c e r t a i n  oceano- ' 

graph ic  f e a t u r e s  t h e  a r e a  under s tudy was divided i n t o  two 
subareas  - nor the rn  and c e n t r a l ,  From t h e  da ta  of s t a t i o n s  
made i n  p l a c e s  05: r e d f i s h  concentrr;%ions mean va lues  of tempe- 
r a t u r e  and s a l i n i t y  a t  depths  200-400 m where the  f i s h  a r e  
most f r equen t ly  d i s t r i b u t e e d  dur ing  propagat ion  were es t imated  

f o r  each  of these  sub-areas -(Table ), The calculated themno- 
h a l i n e  i n d i c e s  tu rned  ou t  r a t h e r  c l o s e  t o  T , S - c h a r a c t e r i s t i c s  
obta ined  f o r  A p r i l s  1982-1 987 (Svet lov ,  A lexeeva , Bala banova, 

1989). - , .  . -  .. . 

Table . Mean water temperature and s a l i n i t y  a t  dep ths  200-400 m 
i n  beaked r e d f i s h  concen t ra t ions ,  
-- - 

Area Year Temperature, O C  S a l i n i t y ,  psu  

Northern 1990 503-509 35, 00-35 0 05 
( 60-63 ON) 1991 503-6.0 34*99-350 06 

C e n t r a l  1990 500-53 34, 98-35,02 

( 57-6O0N) 1991 5 . ~ 5 ~ 6  340 99-3503 

& comparative a n a l y s i s  of  the Table d a t a  revealed a n  i n s i g n i f i -  
c a n t  d i f f e r e n c e  i n  T,S-indices between 1990 and 1991 w i t h i n  
each  area .  More s i g n i f i c a n t  d i f f e r e n c e s  were r e g i s t e r e d  bet-  
ween t h e m o h a l i n e s  i n  waters  of t h e  n o r t h e r n  and c e n t r a l  a r e a s  



of  t h e  reproduct ive zone, Never the less ,  overstepping of mean 
1 

water temperature of t h e  first area  compared with t h e  second one 
by 0,3-O,LcOc and s a l i n i t y  by Q,O3 p s u  may be considered a s  in- 
s i g n i f i c a n t ,  T h i s  al lowed u s  t o  use i n  f u r t h e r  a n a l y s i s  the  
temperature value of 5.6OC and s a l i n i t y  value of 35,03 psu  
f o r  t h e  whole study a r e a  a s  i n d i c e s  which were most s p e c i f i c  
f o r  those  p l a c e s  w4eze r e d f i s h  formed t h e i r  aggregat ions ,  Those 
zones w i t h i n  which t h e  watex a t  depths  200-400 m had t h e  above 
mentioned T,S-values may be regarded a s  zones where environ- 
mental  cond i t ions  a r e  favourable  f o r  redfish  propagation^ 

though, a v a i l a b i l i t y  of redf  i s h  aggregat ions  only i n  some p a r t s  
o f  t h e  a r e a s  d i s t i n g u i s h e d  (Fig.1)  i n d i c a t e s  t h a t  t h e r e  should 
e x i s t  a n  a d d i t i o n a l  f a c t o r  (o r  s e v e r a l  f a c t o r s )  e f f e c t i n g  the  . 
p r o c e s s  of f i s h  aggregat ion ,  
The more thorough a n a l y s i s  of hydrographic parameters  v e r t i c a l  
d i s t r i b u t i o n  has  shown t h a t  i n  some p a r t s  of the  s tudy a rea  
t h e r e  axe inver s ions  i n  temperature and s a l i n i t y  of water a t  
dep ths  600-800 m (Fig.  2 ) .  nllost o f t e n  .t;h;is was observed i n  a r e a s  
of r e d f i s h  d i s t r i b u t i o n ,  Formation of thermohaline i r r e g u l a r i -  
t i e s  i s  re labed t o  t h e  p rocesses  of l o c a l  v e r t i c a l  mixing and 
l a t e r a l  advect ion  (Fedomv,  1976; Turner ,  1985), D i s t r i b u t i o n  

z .  

of convent ional  d e n s i t y  and oxygen d i s so lved  i n  sea water  d 

serves a s  i n d i r e c t  conf i rmat ion  of deepwater upwelling i n  such 
areas ,*(Fig,  3) Presumably, t h s  process  o:? waters  of in termedia te  
s t r u c t u r e  upwelling t o  t h e  su r face  i s  one of t h e  c o n d i t i o n s  
s i n e  qua non f o r  t h e  r e d f i s h  propagat ion,  The b i o l o g i c a l  neces- 
s i t y  of  this phenomenon i s  i n  the  f a c t  t h a t  favourable feeding  
c o n d i t i o n s  f o r  l a m a 1  r e d f i s h  a r e  f orned and maintained due t o  
t r a n s p o r t  .of biogenous elements i n t o  t h e  p h o t i c  l a y e r  i n  a re- 
s u l t  of upwelling, I n  t h o s e  aSeas we r e g i s t e r e d  inc reased  fluo- 
rescence  i n  the  10-30 m l a y e r ,  

CONCLUSIONS 
Aggregat ions of redf  i s h  dur ing  t h e  l a r v a e  e x t r u s i o n  p e r i o d  i n  
spxing 1990 and 1991 were formed i n  t h e  a rea  where t h e  fol lowing 
comb9nation of environmental  cond i t ions  took place:  - i n  t h e  200-400 m l a y e r  t h e  water temperature was 5-6OC and 

s a l i n i t y  was 34,98-35,06 psu; - s t a b l e  l o c a l  upwell ing promoting t r a n s p o r t  of l a rvae  i n t o  the  
s u r f  ace l a y e r  and c r e a t i n g  favoura b le  f eed ing  c o n d i t i o n s  f o r  
them was observed, 



The f u r t h e r  s tud i e s  and monitoring of all s tages  of upwellings 
development w i l l  al low us t o  i nves t iga t e  Che mechanism of e f f ec t ing  
of th i s  process upon formation o f  h igher  b io log ica l  product iv i ty  
zones i n  the  ocean, . I z -',..,.% 
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Fig.1. Areas of optimum thermolleline conbitions f o r  redfish aggre~a t ions  f o m t i o n  (4) 
m d  their actual  location G )  i n  sprag  199 (a) and 4991 (b) . 
1 - isobaths, m; 2 - fishing zonee boundaries; 3 - o~sanograph icd  stations 
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Big.2.  Teaperature (1) an8 salinity ( 2 )  profiles in areas 
of redfish concentrations in spring igg0 (a,b) and 
"1991 ( c , d )  



Fig.3. Distribution of conventional density ('l) and dis- 
. . .solved oxygen (2) in areas of redfish concentrations 

(3). in spring 1990 (a) and .I991 (b) 


