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SHORT NOTE 

O C E A N O G R A P H I C A S P E C T S O F T H E R E C R U I T M E N T O F E E L S 
T O T H E BALT IC S E A . 

H À K A N W E S T E R B E R G 

Nat iona l Boa rd of F isher ies , Inst i tute of Coas ta l Resea rch , Nya Varvet 3 1 , 

S -42671 Vâs t ra Frô lunda, S w e d e n . 

A B S T R A C T 

T h e p rocesses by wh ich ee ls arr ive to the Bal t ic S e a are d i scussed in the l ight of a n 

a lmos t to ta l lack of 0+ ee ls in the Kat tegat t a n d t h e S o u n d dur ing 1996. T h e compara t i ve ly 

h igh e lver a b u n d a n c e at the Skage r rak coas t the s a m e year ind ica tes that th is w a s due to 

a fa i lure of the g lass ee ls to pene t ra te into the Kat tega t t , wh i ch can be a t t r ibu ted t o a lack 

of wes te r l y w inds du r ing the win ter a n d ear ly sp r i ng . A tentat ive scenar io is a main ly pass ive 

sur face advec t ion sou th a long the S w e d i s h Kat tegat t coas t fo l lowed by an act ive migrat ion 

of t h e 0+ e lvers in a narrow, sha l low coas ta l reg ion th rough the S o u n d a n d into the Balt ic. 

A S P E C T S O C É A N O G R A P H I Q U E S D U R E C R U T E M E N T E N A N G U I L L E S 
D A N S L A B A L T I Q U E . 

R É S U M É 

Les p rocessus de co lon isa t ion de la Ba l t ique par les angu i l les sont d i scu tés en se 

b a s a n t sur la quas i a b s e n c e d ' ind iv idus 0 + d a n s le Kat tegat t et le S o u n d en 1996. La m ê m e 

a n n é e , l ' abondance des c ivel les était compa ra t i vemen t p lus é levée sur la côte de Skager rak , 

ce qui ind ique que les angu i l les n'ont pas pu péné t re r d a n s le Kat tegat t . Cec i pour ra i t être 

dû à l ' absence de vent d 'oues t du ran t l 'hiver e t le débu t d u p r in temps . Le scéna r io suivant 

peu t ê t re a v a n c é : une m ig ra t i on p a s s i v e d e s c i ve l l es d u e a u c o u r a n t d ' a d v e c t i o n vers 

le s u d , le l ong de la c ô t e s u é d o i s e d u K a t t e g a t t , se ra i t su i v i e d ' u n e m i g r a t i o n act ive 

d 'angu i l le t tes 0+ dans la rég ion cô t iè re d u S o u n d j u s q u e d a n s la Bal t ique. 

B A C K G R O U N D 

T h e ee l f i shery in the Balt ic a rea is of g reat impo r tance , wi th an annua l ca tch which 

u s e d to be 8 ,000 tons /year before the rec ru i tment dec l ine du r i ng the last d e c a d e s ( sum of 

the f i shery in the sea a n d in the d ra inage a rea c o m p i l e d f rom T E S C H , 1977) and w h i c h now 

c a n be es t ima ted to 3 ,000 tons/year . Hydrograph ica l l y the Balt ic Sea , the Dan i sh Be l t s and 

Kat tega t t ac t as a g igant ic estuary, w h e r e the Bal t ic in m a n y ways r esemb les a lake, 
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F i g u r e 1 
B a t h y m é t r i e c h a r t o f t h e K a t t e g a t t and t h e B e l t Sea . T h e e l v e r s a m p l i n g p l a c e s a r e 
m a r k e d w i t h d o t s . T h e i n s e r t s h o w s an o v e r v i e w o f t h e B a l t i c r e g i o n . 

F i g u r e 1 

E n r e g i s t r e m e n t b a t h y m é t r i q u e d a n s le K a t t e g a t t et d a n s la m e r B e l t . L e s l i e u x d e s 
p r é l è v e m e n t s s o n t i n d i q u é s p a r d e s p o i n t s . U n e v u e g é n é r a l e de la r é g i o n b a l t i q u e 
e s t p r é s e n t é e . 

w h e r e a s t h e Bel t Sea a n d Kat tegat t have river-l ike proper t ies , connec t ing the Balt ic lake to 

the ex tens i on of the Nor th S e a wh i ch is called Skager rak . Sur face water in the Balt ic has a 

r e s i d e n c e t ime of abou t 25 years a n d wil l make m a y b e a hund red revolut ions wi th in the 

bas in be fo re it leaves t h rough the Dan ish Belts or the S o u n d . In the sha l low Kat tegat t the 

Bal t ic wa te r p a s s e s in jus t o n e or two months f rom the south to the nor th , w h e r e it ar r ives 

a t a sa l in i ty f ront ca l led the Skage r rak front. Th is f ront fo l lows the 100 m isobath f rom 

S k a g e n to t h e S w e d i s h wes t coas t (Figure 1). Here the Kattegat t sur face wa te r is 

c o m p r e s s e d a n d con t i nues as a coas ta l current nor th and wes t out of the Skager rak . Nor th 

S e a water , bo th f rom the sou the rn a n d nor the rn Nor th Sea , c o m b i n e s in the Ju t land cur ren t 

w h i c h en te r s Skage r rak f r om sou th -wes t and fo l lows the Skager rak front before tu rn ing in 

a n an t i c l ockw i se loop t h rough Skager rak . A part of the Jut land cur rent d ives under the 

Ka t tega t t su r face w a t e r a n d f o r m s a sou th -mov ing deepwa te r current in the Kat tegat t . Th i s 

d e e p w a t e r is cont inuously mixed up into the brackish Baltic water f rom the south, which causes 

a no r th - sou th sal ini ty g rad ien t f rom approx imate ly 3 0 to 10 % 0 in the Kattegat t sur face water. 
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The f low over the sil ls of t he Dan ish strai ts is essent ia l ly baro t rop ic , i.e. w i th t h e same 

d i rect ion and sal ini ty at all dep ths . T h e e x c h a n g e of salt to the Bal t ic occu rs in p e r i o d s when 

w i n d and sea- level cond i t ions reverse the f low a n d salty Kat tegat t wa te r is fo rced south, 

a l te rnat ing wi th per iods of Bal t ic su r face wa te r out f low. T h e i ns tan taneous in f lows a n d 

ou t f lows are of an o rder of magn i t ude larger t han the m e a n f low a n d ca r r y sal in i t ies be tween 

8 and 28 %Q. 

T H E R E C R U I T M E N T T O T H E B A L T I C 

Glass eels f rom the No r th S e a arr ive in the Ju t land cur rent in J a n u a r y or February. 

Th i s is dur ing the t ime of the year w h e n the inf lows of salt wa te r to the Bal t ic S e a a r e most 

in tense and f requent . A p laus ib le m e c h a n i s m for the t ranspor t of ee ls to t h e Bal t ic cou ld be 

by an advect ion wi th the s o u t h g o i n g Kat tegat t sur face or d e e p w a t e r du r ing s u c h events. In 

th is case , one shou ld expec t an inc rease of smal l eels in the Bal t ic s u b s e q u e n t t o major 

w in ter inf lows. S u c h in f lows are relat ively rare but tend to c o m e in c lus te rs du r i ng two or 

th ree yea rs in success ion . T h e r e a re a l so long per iods w i thou t ma jo r in f low even ts , as for 

e x a m p l e 1983 to 1 9 9 2 . T h e o c c u r r e n c e s of i n f l ows have b e e n r e v i e w e d by 

M A T T H Â U S (1993) . C o m p a r i n g h is da ta to the avai lable records of a s c e n d i n g sma l l yel low 

ee ls in th ree Balt ic r ivers, it is di f f icult to f ind ev idence for a connec t i on (F igure 2). A n 

examp le is that the in tense in f low per iod 1969 to 1972 leaves hard ly any t race in the 

a b u n d a n c e of sma l l ee ls . 
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F i g u r e 2 
T h e y e a r l y c a t c h o f s m a l l y e l l o w e e l s a t t h r e e c o l l e c t o r s p l a c e d i n r i v e r s d i s c h a r g i n g 
i n t h e B a l t i c p r o p e r . T h e b a r s s h o w y e a r s w i t h o n e o r s e v e r a l m a j o r i n f l o w s t o t h e 
B a l t i c ( d a t a f r o m M A T T H A U S , 1993 ) . T h e i n f l o w d i a g r a m h a s b e e n o f f s e t 4 y e a r s , 
c o r r e s p o n d i n g t o t h e m o s t p r o b a b l e a g e o f t h e a s c e n d i n g y e l l o w e e l s . 

F i g u r e 2 
C a p t u r e a n n u e l l e d e p e t i t e s a n g u i l l e s j a u n e s d a n s t r o i s c o l l e c t e u r s p l a c é s d a n s 
d e s r i v i è r e s d é b o u c h a n t d a n s la m e r B a l t i q u e . L e s b a r r e s i n d i q u e n t l e s a n n é e s d e 
d é b i t s i m p o r t a n t s v e r s la B a l t i q u e ( d ' a p r è s M A T T H A U S , 1993 ) . L e d i a g r a m m e a é té 
d é c a l é d e 4 a n s p o u r t e n i r c o m p t e d e l 'âge p r o b a b l e d e s a n g u i l l e s j a u n e s q u i 
r e m o n t e n t . 



Bull. Fr. Pêche PISCIC. (1998) 349 :177-185 — 180 — 

If t he ee ls do not advec t to the Balt ic dur ing the g lass eel s tage, the a l ternat ive is an 

ac t ive m ig ra t ion as e lvers. A n ind icat ion that this may be the case is the very h igh 

a b u n d a n c e of 0 + e lvers found a long the Swed ish s ide of the S o u n d ( W E S T E R B E R G et al., 

1993) . S a m p l i n g s in Ju ly e a c h year s ince 1992 have s h o w n an eel dens i ty of 1-2 ee l s /m 2 , or 

in to ta l abou t 50 mi l l ion e lvers in the Sound a rea . Of t hose approx imate ly 80 % are 0 + , 

imp ly ing a la rge emig ra t ion of th is year c lass be tween years ; p resumab ly to the Balt ic. The re 

is a m a r k e d a s y m m e t r y wi th a m u c h lower, approx imate ly 1/10, abundance on the Dan ish 

s ide , w h i c h f i ts wi th the hypo thes is that the e lvers arr ive f rom set t l ing p laces a long the 

sho re l i ne no r t hwa rds . 

T H E S P E C I A L C O N D I T I O N S IN 1 9 9 6 

A s is s e e n in Table 1, the cond i t i ons we re rather s table f rom 1992 to 1995 a n d then 

the a b u n d a n c e of 0 + e lvers d r o p p e d dramat ical ly in 1996. 

T a b l e 1 

M e a n a b u n d a n c e o f 0+ e l v e r s m e a s u r e d w i t h d r o p - t r a p in t h e 0.5 t o 1.5 m d e p t h 
i n t e r v a l a t f i v e p l a c e s i n t h e S o u n d . 

T a b l e 1 
Q u a n t i t é m o y e n n e d ' a n g u i l l e t t e s 0 + m e s u r é e , à l ' a ide d ' u n p i è g e à g o u t t e s , à d e s 
i n t e r v a l l e s d e p r o f o n d e u r d e 0,5 à 1,5 m , à c i n q e n d r o i t s d a n s le S o u n d . 

Y e a r Swed ish s ide D a n i s h s ide 
(ee ls /m 2 ) 

1992 0.65 n o da ta 
1 9 9 3 1.19 0.16 
1 9 9 4 1.41 0.37 
1 9 9 5 0 .84 0.10 
1 9 9 6 0.O7 0.03 

A s the eel mon i t o r i ng in the Sound is part of the env i ronmenta l invest igat ions 

c o n n e c t e d to the d r e d g i n g ope ra t i ons for the Ô r e s u n d Fixed Link, it w a s of great interest to 

check w h e t h e r th is w a s a local p h e n o m e n o n in the S o u n d or a reg ional event. To th is end 

the rec ru i tmen t at o ther po in ts a long the Swed ish wes t coas t has been s tud ied. O n e set of 

da ta w a s the g lass ee l s a m p l i n g w h i c h made in the coo l i ng wa te r intake t o the R ingha ls 

nuc lea r p o w e r p lant . Dur ing the g lass eel season , f rom late Janua ry th rough Apr i l , an Isaac 

K idd M i d w a t e r T r a w l ( IKMT) w a s p laced in the 2 knots f low of t he in take channe l dur ing 2-4 

n ights e a c h week . Th i s gave an in tegra ted index of the g lass eel concent ra t ion in the midd le 

par t of t h e Kat tegat t . F igure 3 s h o w s how this index w a s re la ted to the m e a n 0+ a b u n d a n c e 

on the S w e d i s h s ide of the S o u n d . T h e correlat ion w a s very g o o d dur ing the 5 years of 

m e a s u r e m e n t s and the year 1996 w a s evident ly a ve ry poor year in the Kat tegat t also. 

Fu r the r no r th , in L ô k e b e r g , abou t 50 k m nor th of Go thenbu rg and near the landfal l of 

t he S k a g e r r a k f ront the e lver a b u n d a n c e has been m e a s u r e d us ing drop- t raps in 1985 a n d 

1986 ( W E S T E R B E R G , 1987) . A t that t ime the a b u n d a n c e w a s 0.09 e e l / m 2 for 0+ elvers. In 

1996, t he a b u n d a n c e i nc reased to 0.32 ee l /m 2 . In 1986, the R ingha ls index w a s about 3 

t imes h igher than in 1996 , so th is m e a n s that the o b s e r v e d a b u n d a n c e at Lôkeberg in 1996 

is abou t 10 t imes h igher than wha t shou ld be expec ted had the abundances been 

d e t e r m i n e d by a c o m m o n ex te rna l factor. T h e conc lus ion is that the Skager rak and the 

Kat tega t t p robab ly have i ndependen t glass ee l t ranspor t m e c h a n i s m s . 
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F i g u r e 3 

R e l a t i o n b e t w e e n t h e t i m e i n t e g r a t e d g l a s s ee l c o n c e n t r a t i o n a t R i n g h a l s a n d t h e 

m e a n 0 + e l v e r a b u n d a n c e i n t h e 0.5 t o 1.5 m d e p t h i n t e r v a l o n t h e S w e d i s h s ide o f 

t h e S o u n d 1 9 9 2 - 1 9 9 6 . T h e 0+ i n d e x i s t h e m e a n a b u n d a n c e o f e l v e r s o v e r t h e t h r e e 

s a m p l i n g s i t e s o c c u p i e d o n t h e S w e d i s h s i d e o f t h e S o u n d , w h e r e e l v e r s m e a n s 

s m a l l y e l l o w e e l s t h a t h a v e a r r i v e d a s g l a s s e e l s t h e s a m e y e a r . T h e 0 + y e a r c l a s s 

is d e f i n e d c o n v e n t i o n a l l y a c c o r d i n g t o t h e d a t e o f m e t a m o r p h o s i s t o g l a s s ee ls . 

F i g u r e 3 

R e l a t i o n e n t r e la c o n c e n t r a t i o n d e s c i v e l l e s a u R i n g h a l s , i n t é g r é e s u r le t e m p s , e t 

le n i v e a u m o y e n d e c i v e l l e s 0+ m e s u r é à d e s i n t e r v a l l e s d e p r o f o n d e u r d e 0,5 à 

1,5 m s u r la r i v e s u é d o i s e d u S o u n d , d e 1992 à 1 9 9 6 . L ' i n d i c e 0 + e s t l ' a b o n d a n c e 

m o y e n n e d e s a n g u i l l e t t e s é c h a n t i l l o n n é e s s u r l e s t r o i s s i t e s d e la r i v e s u é d o i s e d u 

S o u n d . L e t e r m e a n g u i l l e t t e f a i t r é f é r e n c e a u x p e t i t e s a n g u i l l e s j a u n e s q u i s o n t 

a r r i v é e s c o m m e c i v e l l e s la m ê m e a n n é e . L a c l a s s e d ' â g e 0 + e s t d é f i n i e p a r 

c o n v e n t i o n à p a r t i r d e la d a t e d e m é t a m o r p h o s e e n c i v e l l e s . 

W e can n o w look at a third t ime ser ies of g lass ee l m e a s u r e m e n t s . S ince 1 9 7 5 glass 

eels have b e e n mon i t o red us ing I K M T eas t of 8 °E in the Skage r rak a n d the Ka t tega t t during 

the Young Fish Su rvey (YFS) in February ( H A G S T R Ô M a n d W I C K S T R Ô M , 1989) . T h e 

I K M T w a s rep laced by a MIK- t rawl f rom 1992 o n w a r d s . T h e ear ly IKTM-par t of t h e t ime 

ser ies cor re la tes fair ly wel l w i th the ca t ches at R ingha ls (F igure 4 ) . Look ing at t h e MIK 

resul ts du r i ng the last few years , it is s e e n that the 1996 ca tch w a s the lowest ever : just 

10-20 % of that du r ing the p reced ing years . 

Th i s s e e m s to ind icate that the c a u s e for the low g lass eel a b u n d a n c e in 1 9 9 6 lies in 

the supp ly f rom the No r th Sea . Th i s is however con t rad ic ted by the h igh elver concent ra t ion 

found in B o h u s l â n . Look ing at the d is t r ibut ion of the Y F S ca t ches (F igure 5) another 

exp lana t ion s e e m s m o r e likely. In 1996 the few g lass ee ls c a u g h t we re al l f o u n d in the 

ex t reme w e s t e r n par t of the su rvey a rea , w h e r e a s in ear l ie r years the g lass ee l s were 

d is t r ibuted in the eas te rn Skage r rak and the Kat tegat t . Th i s m e a n s that the p rog ress of t he 

g lass ee ls in the No r th S e a cou ld have been de layed a n d that a later su rvey migh t have 

s h o w n a m o r e no rma l g lass eet invas ion. 
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F i g u r e 4 
R e l a t i o n b e t w e e n t h e m e a n g l a s s ee l c o n c e n t r a t i o n at R i n g h a l s a n d t h e o b s e r v e d 
m e a n f o r a l l I K T M ( I s a a k K i d d M i d w a t e r Trawl ) h a u l s d u r i n g t h e Y F S ( Y o u n g F i s h 
S u r v e y ) f r o m 1 9 7 8 t o 1989 . 

F i g u r e 4 
R e l a t i o n e n t r e la c o n c e n t r a t i o n d e s c i v e l l e s a u R i n g h a l s et la m o y e n n e o b s e r v é e 
p o u r t o u t e s les p ê c h e s d ' I K T M p e n d a n t l ' é t u d e s u r l e s j e u n e s p o i s s o n s d e 1978 à 
1 9 8 9 . 

T R A N S P O R T M E C H A N I S M IN T H E K A T T E G A T T 

W h a t t h e n w a s t h e c a u s e of t he low Kattegat t rec ru i tment in 1996 ? If w e a s s u m e a 

loca l exp lana t i on , the hyd rog raphy of the area can g ive a c lue. T h e sur face cur ren ts of the 

Ka t tega t t c a n be s e p a r a t e d into t h r e e par ts : a m e a n , n o r t h w a r d s es tua r ine f low 

(5 -10 c m / s ) , mo re in tense in the w in te r season ( A N D E R S S O N a n d R Y D B E R G , 1993) . 

S u p e r p o s e d on this s teady m o t i o n , t he re are larger f luc tuat ions fo rced by the w ind and 

w a t e r level c h a n g e s . T h o s e i r regular currents have a m e a n veloc i ty magn i t ude of a round 

2 5 c m / s ( S V A N S S O N , 1975) . Final ly, there a r e weak t idal cur ren ts , w i th a semi -d iu rna l 

a m p l i t u d e of app rox ima te l y 10 c m / s (BIELER a n d S V A N S S O N , 1977) . 

T h e meteoro log ica l l y f o r ced cu r ren ts is t h e c o m p o n e n t wh ich d o m i n a t e s at any g iven 

m o m e n t . T h e re la t ion b e t w e e n the sur face current d i rect ion a n d the w i n d w a s ana lysed by 

D I E T R I C H (1951) . In the no r the rn half of the Kat tegat t he found p redominan t l y nor thgo ing 

cu r ren t s at al l w ind d i rec t ions excep t f r om the wes t , in wh ich case there is a sou thwa rd go ing 

cu r ren t a l ong t h e S w e d i s h coas t . T h e relat ively high preva lence for wes te r l y w inds at th is 

la t i tude m e a n s that on ave rage the sur face cur ren ts indeed are d i rec ted to the sou th in a 

l ess t h a n 10 k m b r o a d reg ion a l o n g the coas t , w i th ve loc i t ies of a p p r o x i m a t e l y 2 c m / s 

( A N D E R S S O N and R Y D B E R G , 1993) . If this w e a k f low did not exist, the g lass ee ls wou ld 

be s w e p t out of the Kat tegat t by the comb ined es tuar ine and w ind-d r i ven cur ren ts because 

of the i r pass i ve s w i m m i n g behav iour . A t idal t ranspor t does not s e e m very likely. Because of 

t he sma l l d e p t h s , there is a 5 hours t ide phase de lay be tween nor the rn and sou the rn end of 

the Kat tegat t . Moreover , s ince the random meteoro log ica l f luc tuat ions have a larger 

a m p l i t u d e t han t idal cu r ren ts , local t ide currents are not necessar i l y re la ted to genera l ocean 

t idal r hy thmes . 
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F i g u r e 5 
C e n t r a l d i s t r i b u t i o n o f g l a s s e e l s in F e b r u a r y a s f o u n d d u r i n g f o u r r e c e n t y e a r s o f 
t h e Y o u n g F i s h S u r v e y . 

F i g u r e 5 
D i s t r i b u t i o n c e n t r a l e d e s c i v e l l e s a u m o i s d e f é v r i e r d u r a n t l e s 4 d e r n i è r e s a n n é e s 

d e l 'YFS ( é t u d e s u r l e s j e u n e s p o i s s o n s ) . 

Wi th th is in m i n d , the w ind cond i t ions over Kat tegat t du r i ng the g lass eel season at 

R ingha ls w a s c o m p a r e d to the o b s e r v e d year ly ca t ch . T h e f irst g lass ee ls ar r ive at R ingha ls 

in the late J a n u a r y or ear ly February , abou t at t he s a m e t ime as the center of the Skager rak 

g lass ee l d is t r ibut ion is east of S k a g e n . The bulk of the ca tch is however m a d e in March a n d 

Apr i l . T h e d is tance f rom R ingha ls to the Skage r rak f ront is approx imate ly 100 k m , so a delay 

of one or two m o n t h s f i ts wi th a m e a n sou ther l y advec t ion of 2 cm/s . T h e length ax is of t he 

Kat tegat t is approx ima te l y N W to S E . T h e t ranspor t of t he sur face water due to the act ion of 

the w ind , the E k m a n t ranspor t , is ideal ly pe rpend icu la r to the right of t he w i n d d i rect ion a n d 

p ropor t i ona l to the w inds t ress . A s a m e a s u r e of t he ef fects of the w i n d t h e ratio of month ly 

m e a n N E c o m p o n e n t to the m e a n S W c o m p o n e n t of the w inds t ress w a s u s e d . A h i gh value 

m e a n s that cond i t ions w h e r e the E k m a n t ranspor t is out of the Kat tegat t dom ina tes . T h e 

no rma l c l imat ic s i tuat ion wi th p redominan t l y wes te r l y w i n d s g ives a low value for t h e 

w inds t ress ratio. F igu re 6 s h o w s h o w the ca tch var ies in re lat ion to th is rat io. It can b e seen 
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t h a t t h e t w o i s o l a t e d y e a r s w i t h t h e h i g h e s t ra t i o a r e 1 9 8 0 a n d 1 9 9 6 a n d t h a t , in b o t h c a s e s , 
t h e r e is a s u d d e n d r o p in t h e g l a s s e e l c a t c h . T h e p e r i o d 1 9 8 4 to 1 9 8 8 is l ow in g l a s s ee l 
a b u n d a n c e a n d s h o w s a m o s t l y h i g h e r t han a v e r a g e w i n d s t r e s s ra t io . T h o s e o b s e r v a t i o n s 
a r e a t l e a s t s u g g e s t i v e o f a c o n n e c t i o n b e t w e e n s p a r s e w e s t e r l y w i n d s a n d a fa i l u re of t h e 
g l a s s e e l t o p e n e t r a t e i n to t h e K a t t e g a t t . 

Total catch at Ringhals 
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Figure 6 
Integrated glass eel concentration observed at Ringhals and monthly mean ratio 
of the NE and SW components of the windstress. Wind observations are from the 
meteorological station at Màseskâr. 

Figure 6 
Concentration intégrée des civelles observée au Ringhals et rapport moyen 
mensuel des composantes nord-est et sud-est du vent. Les observations sur le 
vent proviennent de la station météorologique de Màseskâr. 

T h e p i c t u r e o f t h e w a y in w h i c h g l a s s e e l s a r r i ve t o t h e Ba l t i c t h a t e m e r g e s f r o m th i s 
e x a m i n a t i o n o f t h e a b s e n c e o f O-i- e l v e r s in 1 9 9 6 is t h e f o l l o w i n g : t h e e e l s a r r i v e v i a t h e 
J u t l a n d c u r r e n t in J a n u a r y - F e b r u a r y a n d i m p i n g e o n t h e S w e d i s h S k a g e r r a k c o a s t . S o m e 
m i g h t b e a d v e c t e d s o u t h in t h e d e e p w a t e r f low in t h e c e n t r a l K a t t e g a t t . If, h o w e v e r , t h e y r ise 
t o t h e s u r f a c e laye r t h e y w i l l in t h e m e a n b e f l u s h e d o u t of t h e K a t t e g a t t a g a i n . M i x i n g a l o n g 
t h e S k a g e r r a k f r o n t wi l l s p r e a d e e l s i n to the K a t t e g a t t s u r f a c e w a t e r a n d a n a d v e c t i o n wi l l 
t a k e p l a c e v e r y s l o w l y s o u t h w a r d s a l o n g t he e a s t e r n s i d e o f t h e K a t t e g a t t . T h i s a d v e c t i o n is 
b l o c k e d d u r i n g y e a r s w i t h a l ack of w e s t e r l y w i n d s l e a d i n g t o a r e c r u i t m e n t f a i l u re s o u t h of 
t h e S k a g e r r a k f r o n t . S u b s e q u e n t l y t h e e e l s will s e t t l e a s e l v e r s in a n a r r o w c o a s t a l z o n e a n d 
t h e n c o n t i n u e i n to t h e B a l t i c b y a c t i v e m i g r a t i o n in a s h a l l o w z o n e c l o s e t o t h e b e a c h . T h i s 
s c e n a r i o is e v i d e n t l y v e r y u n c e r t a i n , bu t it may s e r v e a s a w o r k i n g m o d e l fo r t h e f u t u r e s t u d y 
of t h e r e c r u i t m e n t p r o c e s s . 
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