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R É S U M É 

La sé lec t ion d e l 'habitat ana l ysée à part ir d 'un e n s e m b l e de d o n n é e s récol tées sur 
d e s c o u r s d ' e a u h é t é r o g è n e s d u po in t d e v u e s p a t i o - t e m p o r e l do i t ê t re in te rp ré tée en 
fonc t ion d u site et de l 'échel le d 'é tude . La mic ron iche spat ia le f o n d a m e n t a l e d u juvéni le d e 
s a u m o n At lan t ique et d e t ru i te c o m m u n e est carac té r i sée en é t é pa r une for te p ré fé rence 
pour une fa ib le va leur d e la v i tesse de couran t foca le en ra ison d 'une s t ra tég ie de ga in 
é n e r g é t i q u e b a s é e e s s e n t i e l l e m e n t sur une pr ise a l i m e n t a i r e d e la f a u n e dér i van te qu i 
pe rme t de max im iser les c o m p o r t e m e n t s de pr ise d e pos i t ion et d 'a t tente d u po i sson . Cet te 
m ic ron iche est é g a l e m e n t d é p e n d a n t e d e la tai l le : chez le s a u m o n , les p lus gros parrs son t 
to lérants ; par cont re c h e z la t ru i te, une p ré fé rence acc rue pou r les hab i ta ts profonds es t 
o b s e r v é e l o r squ 'e l l es g r o s s i s s e n t . La n i c h e e f fec t i ve d e la t ru i te es t r e l a t i v e m e n t p l u s 
s t ruc turée par des va leurs é levées d e la p ro fondeur d ' eau et d e s va leu rs fa ib les d e v i tesse 
d e couran t lorsqu'e l le est c o m p a r é e à cel le d u s a u m o n ca rac té r i sée par de fa ib les hauteurs 
d ' e a u et par d e s v i t e s s e s d e c o u r a n t é l e v é e s . C e s d i f f é r e n c e s p r o v i e n n e n t d 'une p l us 
g r a n d e t o l é r a n c e d u s a u m o n p o u r l es f o r t e s v i t e s s e s d e c o u r a n t , c o m b i n é e à u n 
d é p l a c e m e n t de la n iche d e ce t te e s p è c e par su i te d 'une compé t i t i on a v e c la t ru i te qui es t 
p lus agress ive . Ce t te compé t i t i on in teract ive et in terspéc i f ique about i t à une réduct ion de la 
n i che spa t ia le e f fec t i ve c h e z le S a u m o n l o r s q u e les p a r a m è t r e s v i t e s s e d e cou ran t e t 
p ro fondeur d 'eau sont pr is en c o m p t e s imu l tanémen t , et pas c h e z la t ru i te . 

S Y N T H E T I C N O T E O N S P A T I A L N I C H E S E L E C T I O N A N D C O M P E T I T I O N IN Y O U N G 
A T L A N T I C S A L M O N (SALMO SALAR) A N D B R O W N T R O U T (SALMO TRUTTA) 

IN L O T I C E N V I R O N M E N T S . 

S U M M A R Y 

H a b i t a t s é l e c t i o n d a t a f r o m s p a t i o - t e m p o r a l l y h e t e r o g e n e o u s s t r e a m s must b e 
in te rp re ted in the l ight of s i te a n d sca le s t ud ied . T h e f u n d a m e n t a l spa t ia l m ic ron iche in 
s u m m e r in b o t h y o u n g A t l a n t i c s a l m o n , SaImo salar, a n d b r o w n t r o u t , S . trutta, is 
charac te r i zed by s t rong p ré fé rence for low snou t wa te r ve loc i t ies , b e c a u s e of the pr incipal 
dr i f t - feeding s t ra tegy of ene rgy - i n take max im iz ing s i t -and-wai t . T h e s t ra tegy is descr ibed by 
a s i m p l e m o d e l . F u n d a m e n t a l n i c h e is s i z e - s t r u c t u r e d , w i t h l a r g e r p a r r b e i n g m o r e 
dynamica l l y robust in s a l m o n , w h e r e a s t rout s h o w increas ing ly s t rong p ré fé rences for poo ls 
as they grow. Rea l i zed n i che in t rout is deep -s low relat ive to s a l m o n ' s swi f t ( -sha l low) n iche, 
wh i ch is a resui t of g rea te r t o l é rance for h igher wa te r ve loc i t ies in s a l m o n c o m b i n e d w i t h 
compét i t i ve n iche d i sp l acmen t in t h e p résence of the mo re agg ress i ve t rout . Interspeci f ic 
in ter férence compét i t i on c a u s e a na r rower spat ia l n iche w i th respec t to bo th wa te r veloci ty 
and dep th in s a l m o n , but not in t rout . 

NOTE DE SYNTHÈSE SUR LA SÉLECTION DE NICHE SPATIALE 
ET LA COMPÉTITION CHEZ LE JEUNE SAUMON ATLANTIQUE 
(SALMO SALAR) ET LA TRUITE COMMUNE (SALMO TRUTTA) 

EN MILIEU LOTIQUE. 
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I N T R O D U C T I O N 

Stud ies of spat ia l n iche and (micro)habi tat sé lect ion of ten focus on the impor tance of 
ab io t i c fac to rs in regu la t ing popu la t ion numbers . However , biot ic factors can a lso in f luence 
a n i m a l popu la t i ons . Th is is par t icu lar ly obv ious in spat ia l ly he te rogenous env i ronmen ts such 
a s r u n n i n g wa te rs w h e r e spat ia l ségrégat ion by spec ies , body s ize and social h ierarchy can 
b e t h e resui t of compét i t i ve in terac t ions . Temporal var iabi l i ty of the env i ronmen t may fur ther 
i n f l uence popu la t ion régu la t ion ; d i rect iy or by in teract ing wi th biotic fac tors , to al ter resource 
ava i lab i l i t y a n d use. 

Habi ta t sélect ion is genera l ly regarded as a trade-off be tween potent ial energy intake 
a n d r isk ( H A R T , 1993 ) , a n d va r ia t i on in thèse two fac to rs c a u s e s ind iv idua l va r ia t ion in 
s u r v i v a l , g r o w t h a n d r e p r o d u c t i v e s u c c e s s . S p a t i a l h e t e r o g e n e i t y i m p l i e s an u n e q u a l 
ava i l ab i l i t y of e n e r g y a n d po ten t i a l r isk. There fo re , w i th in a s p e c i e s ' g é n é r a t i o n , spa t ia l 
he te rogene i t y is an impor tant factor in regulat ing dens i ty -dependent p rocesses in populat ions. 

Stream-l iv ing sa lmonids , in part icular territorial or local ized dominance hierarchy species 
( B A C H M A N , 1984), m a y be a s s u m e d to have evo lved adapt ive behav ioura l tact ics to utilize 
a n d buf fer the spat ial d iversi ty in most stream env i ronments . Habi tat sélect ion is, therefore, 
l ikely to be an important factor in their life history stratégies. A major rôle in the décl ine of stocks 
of w i l d A t lan t i c s a l m o n (Salmo salar L.) has been t h e loss of su i tab le f r eshwa te r habi ta t 
( B A G L I N I È R E et al., 1990). A similar hypothesis may be posed for brown trout (S. trutta L.), 
a l t hough extens ive s tock ing con found the issue for this species. The two species have a similar 
eco logy, a re sympatr ie and interact in most streams in Europe. Thus , the quanti ty and quality of 
su i tab le f reshwater habi ta t is of great impor tance in t h e eco logy a n d m a n a g e m e n t of t hèse 
spec ies . Th is se lected review briefly summar izes results f rom studies on important aspects of 
f u n d a m e n t a l n iche, i.e. n i che occup ied in the absence of compe t i t o rs a n d predators , and 
con t ras ts t hèse results wi th real ized spatial niche of young Atlantic sa lmon and brown trout. 
Here w e emphas ise the energy constraints set by water velocit ies result ing in a gênerai model 
fo r m ic ropos i t i on cho ice, and the importance of compét i t ive interact ions in habitat sélect ion. 
In f luence of env i ronmenta l variabil i ty will be dealt with e lsewhere ( H E G G E N E S et al., unpubl.). 

S I T E A N D S C A L E C O N S I D E R A T I O N S 

F ish a r e d i s t r i bu ted b e t w e e n hab i ta t p a t c h e s in a n o n u n i f o r m way . If a s t r e a m is 
s a m p l e d at r a n d o m a n d ce r ta in env i r onmen ta l cha rac te r i s t i cs of p a t c h e s a re m e a s u r e d , 
genera l i zed probabi l i ty func t ions for habitat sélection can be const ruc ted through correlat ional 
a n a l y s e s . Un iess one hypo thes i zes a causal m e c h a n i s m for spat ia l n iche sé lec t ion , great 
a m o u n t s of da ta are necessary to genera l ize t rends. It is a logical p rob lem to extrapolate such 
d a t a b e y o n d t h e s t u d y s t r e a m a n d r a n g e of hab i ta t c o n d i t i o n s s a m p l e d , unt i l po ten t i a l 
«un iversa l» pat terns are es tab l i shed ( M O R A N T Z et al., 1987). 

A l so , ques t ions abou t predictabi l i ty (e.g. suitabil i ty of habitat) dépend on the scale at 
wh i ch they are asked . In he terogeneous natural s t reams, des ignated patch size is likely to affect 
the fo rm of the result ing probabi l i ty funct ions. Furthermore, events within any one patch may be 
h ighiy var iable a n d unpredictable, whi le events on a larger scale may b e relatively stable. 

In gênera i , two sca les are adop ted in s t ream habitat s tudies. A «mesohabi ta t» scale 
f ocuses on quant i fy ing phys ica l characterist ics of habitat pa tches (< 50 m^), and equates to 
«habi ta t - type» (e.g. a riffle or run or pool) in smal l s t reams - m é d i u m sized rivers ( I s t - 5th 
order) . «Microhabi tat» studies focus on stream points, i.e. the snout posit ion of the individual 
f ish, a n d usual ly the imméd ia te vicinity providing addit ional informat ion, i.e. patches up to 1 m^. 
O n a th i rd and large sca le , «macrohabi ta t» descriptions refer to s t ream reaches and orders and 
is a p roduc t primari ly of habitat observat ions coupled with data on geomorpho logy and cl imate 
( V A N N O T E et al., 1980). 

T h e a s p e c t of t e m p o r a l sca le has at t racted less a t ten t ion t han spat ia l sca le . Most 
s t u d i e s a re d o n e dur ing d a y t i m e in s u m m e r a n d at low wa te r f l ows . However , tempora l l y 
v a r i a b l e w a t e r f l o w s a n d t e m p é r a t u r e s are p e r v a s i v e e n v i r o n m e n t a l f ac to r s tha t a f fect 
b e h a v i o u r a n d spat ia l n iche sé lec t ion in sa lmon and t rout a n d o ther s t reamf i shes ( C U N J A K , 
1988 ; H E G G E N E S etal., 1993 ; F R A S E R e?a/. ,1994). 
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F U N D A M E N T A L S P A T I A L N I C H E IN Y O U N G A T L A N T I C S A L M O N IN S U M M E R 

Snou t wa te r ve loc i t y is the mos t cons is ten t va r iab le tha t d e f i n e s the f undamen ta l 
spat ia l n iche of At lant ic s a l m o n parr ( M O R A N T Z et al., 1987 ; H E G G E N E S a n d SALTVEIT, 
1990) . Parr p rê ter snou t ve loc i t ies in the range 5 - 25 c m s \ a n d se lec t t hèse by mov ing up 
and d o w n in the wa te r c o l u m n or lateral ly wi th in a habi ta t pa t ch . T h e f undamen ta l niche is 
s ize-s t ruc tured wi th the sma l l par r (< 7 cm) hav ing the mo re rest r ic ted n iche. Apparent ly as 
a resuit of a spéci f ie rheotac t ic r esponse , the y o u n g and sma l l par r avo id the s lowes t f low 
a r e a s ( H E G G E N E S a n d B O R G S T R 0 M , 1 9 9 1 ) . P r o b a b l y m o r e a s a resu i t of phys i ca l 
s t ress, ail s a l m o n parr avo id the fas tes t f low ing (> 100 c m s ') s t ream a reas . Parr general ly 
avo id deep st i l iwater a reas of > 2 m ( G I B S O N , 1993 ; but see H U T C H I N G S , 1986) . 

S a l m o n parr a Iso avo id s t ream areas wi th sand and m u d w h e r e subs t ra tes a re finer 
t h a n p e b b l e s (< 16 m m ) ( K A R L S T R 0 M , 1 9 7 7 ) , w h i c h a I s o a p p e a r to b e p a r t of a n 
speci f ica l ly de f ined spat ia l n i che . 

R E A L I Z E D SPAT IAL N I C H E IN Y O U N G A T L A N T I C S A L M O N IN S U M M E R 

M e a n (or sur face) wa te r vé loc i tés , usua l ly in t he p re fe r red range 30 -50 c m s \ a re 
o f ten ra ted as the m o r e impo r tan t m e s o h a b i t a t va r i ab le . T h è s e ve loc i t i es are usual ly in 
c o m b i n a t i o n w i t h c o a r s e s u b s t r a t u m ( 1 6 - 2 5 6 m m ) , b e c a u s e t h è s e t w o v a r i a b l e s a r e 
c o r r e l a t e d ( K A R L S T R 0 M , 1 9 7 7 ; B A G L I N I È R E a n d C H A M P I G N E U L L E , 1 9 8 2 ; 
H E G G E N E S a n d SALTVEIT , 1 9 9 0 ; F ig . 1). T h e large pec to ra l f ins of s a l m o n parr con fe r a 
m o r p h o l o g i c a l a d a p t a t i o n a l l o w i n g g r e a t e r exp lo i t a t i on of sw i f t w a t e r s ( J O N E S , 1975). 
However , s a l m o n parr d e m o n s t r a t e f lexibi l i ty wi th respec t to p re fe r red wa te r ve loc i ty range, 
and the real ized spat ia l n iche d é p e n d s on f ish s ize, intra- and in terspeci f ic compé t i t i on , and 
p r é d a t i o n . D u r i n g , a n d i m m e d i a t e i y f o l l o w i n g é m e r g e n c e , t h e s m a l l p a r r (o r f ry ) a r e 
vu lnérab le to pass ive d o w n s t r e a m d isp lacement , d e p e n d i n g o n d i scha rge a n d f ish s ize and 
cond i t i on . Wa te r d e p t h is of re lat ive ly little impo r tance in la rge r ivers wh i ch a b o u n d wi th 
w a t e r d e p t h s w i t h i n b o t h su i t ab le a n d t o l e rab le r a n g e s f o r s a l m o n par r ( K A R L S T R 0 M , 
1977 ; M O R A N T Z et a / . , 1987 ) . W a t e r d e p t h is, h o w e v e r , a n i m p o r t a n t f ac to r i n smal l 
s t r e a m s w h e r e s u i t a b l e d e p t h s a r e r e s t r i c t e d ( K E N N E D Y a n d S T R A N G E , 1986 ; 
H E G G E N E S , 1990) , a n d aIso in es tuar ine ( C U N J A K , 1992) a n d lacust r ine ( H U T C H I N G S , 
1986 ; P E R P E R et al., 1992 ) e n v i r o n m e n t s . Sma l l pa r r (< 7 c m ) gene ra l l y use shal low 
a reas (< 25 cm) , but w i d e n thieir rea l ized dep th n iche in r e s p o n s e to reduced compét i t ion 
and probab ly aIso p réda t ion ( K E N N E D Y a n d S T R A N G E , 1986) . 

The real ized spat ia l n iche is s ize s t ructured. Larger parr (> 7 cm) have a considerably 
w ide r n iche in s u m m e r t h a n sma l l parr, and to le ra te a w i d e r ange of habi ta t cond i t ions , 
including deeper habi tats (> 2 0 cm) , and a w ide range of wa te r veloci t ies (10-70 cms^ ) wi th 
coarser subst ra tes (64-512 cm) . 

F U N D A M E N T A L S P A T I A L N I C H E IN B R O W N T R O U T IN S U M M E R 

The mos t cons is ten t character is t ic of spat ia l n iche sé lec t ion in b r o w n trout is , as for 
y o u n g At lant ic s a l m o n , t he ve ry nar row n iche w i n d o w for snou t wa te r ve loc i ty ( R I N C O N 
a n d L O B O N - C E R V I A , 1993 , H E G G E N E S unpubl.). A s e c o n d cons is ten t character is t ic is 
t h a t s p a t i a l n i c h e s é l e c t i o n in b r o w n t r o u t is s i z e - s t r u c t u r e d . H o w e v e r , t h i s l a t t e r 
charac te r i s t i c a p p e a r s to be t h e resui t of in t raspec i f i c c o m p é t i t i o n , a n d thus pa r t of t he 
real ized spat ia l n i che . 

R E A L I Z E D SPAT IAL N I C H E IN B R O W N T R O U T IN S U M M E R 

Smal l t rout parr (< 7-8 c m ) are abundan t in sha l low, swif t s t r e a m a reas (< 20-30 c m 
dep th , 10-50 c m s ' wa te r ve loc i t ies) w i th cobb le subs t ra tes . La rger t rout have increasingly 
s t r o n g p r é f é r e n c e s for d e e p - s l o w s t r e a m a r e a s , e s p e c i a l l y p o o l s , w h i c h p r o v i d e m o r e 
cover. Uni ike y o u n g At lant ic s a l m o n , large b rown t rout h a v e a na r rower spat ia l n iche than 
sma l l parr. Th is is, however , a s ize effect. W h e r e a s s a l m o n par r in t he lotie env i ronmen t 
n o r m a l l y h a v e a m a x i m u m s i z e of 1 8 - 2 2 c m , r é s i d e n t b r o w n t r o u t m a y g r o w t o a 
cons ide rab l y g rea te r s i ze (30 -60 c m ) , resu l t ing in a p rog ress i ve l y s t ronge r spa t ia l n i che 
compét i t ion and m o r e restr ic t ive spat ia l requ i rement ( H E G G E N E S unpubl.). 



Bull. Fr. Pêche Piscic. (1995) 337/338/339 : 231 -239 — 2 3 4 — 

0.5 

o 
c 

s 
a. 

-0,5 

-1 -

IT n 

0 10 20 30 40 50 60 70 80 90 >100 

Mean water velocity (cm/s) 

F i g u r e 1 : V i t e s s e s m o y e n n e s p ré fé rées p a r les j e u n e s s a u m o n s A t l a n t i q u e et les 
j e u n e s t ru i tes d a n s un ru isseau. Les s a u m o n s s o n t p lus to lé rants q u e les 
t ru i tes , c o m m e le m o n t r e la plus fa ib le a m p l i t u d e . L e s t ru i tes év i tent les 
z o n e s o ù l ' é c o u l e m e n t e s t rapide e t préfèrent les m é s o h a b i t a t s p lus lents. 

F i g u r e 1 : M e a n w a t e r ve loc i ty pré férences by y o u n g At lant ic s a l m o n a n d t rout in a 
s t r e a m . S a l m o n a r e m o r e to lérant t h a n t rou t , a s i n d i c a t e d by the lower 
a m p l i t u d e . T rout a v o i d fast f lowing a reas and prefer s l o w e r m e s o h a b i t a t s . 

S e v e r a l a t t e m p t s h a v e b e e n m a d e to a s s e s s the re la t i ve i m p o r t a n c e of hab i t a t 
v a r i a b l e s in h a b i t a t s é l e c t i o n b y b r o w n t rou t , bu t t h e r e h a s b e e n l i t t le c o n s e n s u s in 
d i s t i ngu ish ing b e t w e e n rea l ized and fundamenta l n iche. Mos t s tud ies rate wa te r dep th as 
t h e m o s t impor tan t hab i ta t va r iab le de f in ing spat ia l n iche sé lec t ion in b r o w n trout , espec ia l ly 
f o r l a rge r f i sh a n d in s m a l l e r s t r e a m s ( K E N N E D Y a n d S T R A N G E , 1 9 8 6 ; H E G G E N E S 
unpubl.). O the r s tud ies c o n c l u d e tha t var iab les interact s t rong ly s u c h that no one can be 
s i ng led ou t as mo re impor tan t t han o thers ( H E G G E N E S and SALTVEIT , 1990) , o r that a 
s i ze -s t ruc tu r ing effect m a y exp la in the si tuat ion for y o u n g parr, but not for the larger f ish 
( B A G L I N I È R E and C H A M R I G N E U L L E , 1982). Such con fus ion is l ikely the c o m b i n e d resuit 
of L ieb igs ' law' of t he m i n i m u m a n d Shel fords ' law' of to lé rance , i.e. d i f férent var iab les a re 
l i ke ly t o l im i t p o p u l a t i o n s in d i f f é ren t s t r e a m s , e i t he r t h r o u g h a p p r o a c h i n g t h e c r i t i ca l 
m i n i m u m or l imi ts of t o l é r a n c e . T h e e m e r g i n g c o n s e n s u s is tha t d e p t h a n d c o v e r mos t 
af fect t he d is t r ibu t ion of b r o w n t rout . 

T H E G E N E R A L M O D E L F O R M I C R O P O S I T I O N C H O I C E IN S U M M E R 

T h a t s a l m o n a n d t rout cons is ten t l y and «universa l ly» exhib i t a na r row n iche w i n d o w 
fo r s n o u t w a t e r v e l o c i t i e s , h a s f o r m e d the b a s i s f o r r e a s o n a b l y p r é d i c t i v e m o d e l s of 
m ic ropos i t i on cho i ce in s a l m o n i d s under certain favourab le a n d s tab le phys ica l cond i t ions 
( F A U S C H , 1984 ; H U G H E S a n d D ILL , 1990). T h e causa l m e c h a n i s m is e legant ly exp la ined 
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by o p t i m a l f o r a g i n g theo ry , i.e. m i c r o p o s i t i o n c h o i c e w a s d e t e r m i n e d by m a x i m u m net 
energy in take, w i th the focus on potent ia l ene rgy ga in ra ther than risk. In s t reams spat ial 
compé t i t i on a l so subs t i tu te fo r d i rec t compé t i t i on fo r f o o d a n d reduced nsk ( C H A P M A N , 
1966) , s i n c e d r i f t - f eed ing is t h e m a i n f o r a g i n g s t ra tegy . T h e r e f o r e the net e n e r g y ga in 
p o t e n t i a l of a h o l d i n g s t a t i o n , i.e. b o t h c o s t a n d g a i n , is d e t e r m i n e d t h r o u g h spa t i a l 
r e q u i r e m e n t s ; t he s i ng le p a r a m e t e r of m i c ro w a t e r ve loc i t i es ( H I L L a n d G R O S S M A N , 
1993) . Pré fé rab le pos i t ions a re in low ve loc i ty m ic ro -n i ches ( r educed ene rgy expend i tu re) 
c lose to a swi f t cu r ren t ( i nc reased ene rgy potent ia l ) , a n d the f ish wil l seek to m a x i m i z e the 
d i f férence b e t w e e n the cost and ene rgy ga in c u r v e s (F ig . 2) . T h e pr inc ipal fo rag ing s t ra tegy 
in s u m m e r has b e e n charac te r i zed as a cos t -m in im iz ing s i t -and-wai t s t ra tegy ( B A C H M A N , 
1 9 8 4 ) . H o w e v e r , s i n c e t h e c o s t c u r v e is r a t h e r f l a t w h i l e t h e e n e r g y p o t e n t i a l (dr i f t 
avai labi l i ty) cu rve p e a k s d u e to dramat ica l ly d e c r e a s e d cap tu re success at h igher ve loc i t ies 
(HILL and G R O S S M A N , 1993) , the pr inc ipal f o rag ing s t ra tegy in sa lmon ids in s u m m e r is 
bet ter desc r i bed as an ene rgy in take-max im iz ing s i t -and-wa i t s t ra tegy (F ig . 2). 

I N T E R S P E C I F I C C O M P E T I T I V E I N T E R A C T I O N S 

Habi ta t ség réga t i on m a y resuit f r om compé t i t i ve in terac t ions ( interact ive ség réga t ion ; 
i n t e r f é r e n c e o r e x p l o i t a t i v e c o m p é t i t i o n ) , o r f r o m s é l e c t i v e d i f f é r e n c e s ( s é l e c t i v e 
ségréga t ion ) . R e d u c e d amp l i t ude or d i sp lacemen t of spat ia l n iche o p t i m a and /o r breadth in 
s y m p a t r y c o m p a r e d w i t h a l l o p a t r y i n d i c a t e , by d é f i n i t i o n , c o m p é t i t i v e i n t e r a c t i o n s . In 
s a l m o n i d s s u c h i n t e r a c t i v e s é g r é g a t i o n u s u a l l y r e s u l t s f r o m a g g r e s s i v e i n t e r a c t i o n s 
toge the r w i th sub t ie spéc i f ie d i f fé rences in spat ia l n i che b read th ( H E A R N , 1987) . Sympat r ie 
b r o w n t r o u t a n d y o u n g A t l a n t i c s a l m o n o v e r l a p c o n s i d e r a b l y in t h e i r h a b i t a t u s e 
( H E G G E N E S a n d SALTVEIT , 1990 , F ig. 1), sugges t i ng potent ia l in terspeci f ic compét i t ion 
p rov ided that r esou rce d e m a n d exceeds avai labi l i ty . Young At lant ic s a l m o n tend , however , 
to be d is t r ibu ted m o r e in the swift sha l low hab i ta ts , o f ten w i th f iner subs t ra tes , t h a n t rout 
(F ig . 1) ( K A R L S T R 0 M , 1977 ; B A G L I N I È R E and A R R I B E - M O U T O U N E T , 1985) a n d further 
f r om the r iver banks , w h e r e a s b r o w n t rout par r are mo re a b u n d a n t in the sha l low a n d s low-
f l o w i n g s t r e a m b a n k a r e a s . In s m a l l e r s t r e a m s , s a l m o n p a r r t e n d t o be r e s t r i c t e d to 
in te rmed ia te d e p t h s (15 -40 cm) , wh i le t rou t par r a n d o lder t rou t a lso occupy the deepes t , 
poo l - l i ke a r e a s . Th i s d e p t h d is t r ibu t ion is a resui t of i n te rac t i ve spat ia l compé t i t i on w i t h 
b rown t rout . In the a b s e n c e of b rown trout , s a l m o n use a w ide r dep th range ( L I N D R O T H , 
1 9 5 5 ; H E G G E N E S , 1 9 9 0 ) , b u t p r e f e r t h e d e e p e r s t r e a m a r e a s ( K E N N E D Y a n d 
S T R A N G E , 1 9 8 6 ) . T h e y a l s o i n c r e a s e in d e n s i t y in p o o l s . W h e r e o t h e r p o o l - d w e l l i n g 
spec ies a re a b u n d a n t (cypr in ids, perc ids) , dens i ty of s a l m o n parr in poo ls and s low water is 
r e d u c e d ( B A G L I N I È R E a n d A R R I B E - M O U T O U N E T , 1985) . T h u s , y o u n g At lant ic sa lmon 
are f undamen ta l l y to lé ran t w i th respect to wa te r dep ths . However , the real ized spat ia l n iche 
is o f ten res t r ic ted to a na r rower range b e c a u s e of i n te r fé rence compét i t i on w i th b r o w n trout , 
i.e. in teract ive ség réga t i on . In the a b s e n c e of b r o w n t rout , y o u n g At lant ic s a l m o n expand 
the i r spa t ia l n i che to a l so inc lude re la t ive ly s l o w - d e e p es tua r i ne a n d lacus t r ine hab i ta ts 
( H U T C H I N G S , 1 9 8 6 ; C U N J A K , 1 9 9 2 ; P E P P E R et al., 1 9 9 2 ) . T h i s is p r e s u m a b l y a 
r esponse to r e d u c e d in terspeci f ic compét i t i on ( G I B S O N a n d C O T E , 1982) , and an examp le 
of d i f férent habi ta t sé lec t ion eaused by eco log ica l re lease in a l lopat ry ( H E A R N , 1987) . 

Habi ta t ség réga t i on in t rout and s a l m o n is o f ten the c o m b i n e d effect of depth a n d 
v e l o c i t y . A l l o p a t r i c s a l m o n m a y a l s o c o l o n i z e m o r e s l o w - f l o w i n g s t r e a m a r e a s 
( K A R L S T R 0 M , 1 9 7 7 ; K E N N E D Y a n d S T R A N G E , 1 9 8 6 ; H E G G E N E S , 1 9 9 0 ) . T h e 
i m p o r t a n c e of h ighe r wa te r ve loc i t ies in t he d is t r ibu t ion of sympa t r i e A t lan t ic s a l m o n , is 
t he re fo re p r e s u m a b l y the c o m b i n e d e x p r e s s i o n of m o r p h o l o g i c a l sé lec t ion potent ia l , i.e. 
s a l m o n ' s g rea te r t o lé rance t owards h igher wa te r ve loc i t ies b e c a u s e of t he la rger pectora l 
f i n s , a n d i n t e r f é r e n c e c o m p é t i t i o n , i .e . d o m i n a n c e b y t h e m o r e a g g r e s s i v e t r o u t 
( K A L L E B E R G , 1958) occupy ing the mo re s low- f l ow ing a reas . 

Habi tat sé lect ion in b rown trout is less af fected by interspeci f ic compét i t ion , as b rown 
trout is usual ly dominan t over other sa lmon ids ( K A L L E B E R G , 1958 ; GATZ et al., 1987). It 
has been repor ted that b rown trout in a l lopatry co lon ize mo re fast- f lowing a reas than when in 
sympat ry wi th sa lmon ( K A R L S T R 0 M , 1977). T h e occas iona l p résence of y o u n g t rout in d e e p 
water, appears to b e re lated to the p résence of y o u n g s a l m o n in the fast and shal low a reas 
( B A G L I N I È R E and A R R I B E - M O U T O U N E T 1985) or the absence of larger trout (below). 
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F i g u r e 2 : M o d è l e d e cho ix d e micropos i t ion par d e s s a l m o n i d é s s e nourr issant sur 
la d é r i v e , b a s é s u r le g a i n é n e r g é t i q u e net . L e s t ru i tes et les s a u m o n s 
s é l e c t i o n n e n t d e s microhab i ta ts d a n s la c o l o n n e d ' e a u q u i m a x i m i s e n t la 
d i f fé rence en t re les c o u r b e s de d é p e n s e et d 'ent rée d 'énerg ie (nourr i ture ) , 
c 'est -à-d i re le g a i n é n e r g é t i q u e net. 

F i g u r e 2 : M o d e l for m i c r o p o s i t i o n cho ice b y drift f eed ing s t r e a m s a l m o n i d s b a s e d 
o n ne t e n e r g y in take . S a l m o n and t rout se lect w a t e r - c o l u m n mic rohab i ta ts 
t h a t m a x i m i z e t h e d i f f é r e n c e b e t w e e n the cost and e n e r g y ( f o o d ) in take 
c u r v e s , i.e. net e n e r g y g a i n . 
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I N T R A S P E C I F I C C O M P E T I T I V E I N T E R A C T I O N S 

In t raspeci f ic s ize or year -c lass compét i t i on may in f luence surv iva l a n d g r o w t h (see 
G I B S O N , 1 9 9 3 ) , a n d hab i ta t sé lec t i on in s a l m o n pa r r ( S Y M O N S a n d H E L A N D , 1978) . 
E f fec ts m a y vary , d e p e n d i n g on p o p u l a t i o n d e n s i t i e s ( H E G G E N E S and B O R G S T R 0 M , 
1991) . Soc ia l in te rac t ions are év ident . Dom inan t parr m a y be aggress ive ( S Y M O N S and 
H E L A N D , 1978) a n d the p résence of large s a l m o n or t rout can depress feed ing in sa lmon 
parr ( S T R A D M A Y E R and T H O R P E , 1987 ; H U N T I N G F O R D et al., 1993). Such interact ions 
may in f luence micropos i t ion cho ice by subord ina te parr ( K E E N L E Y S I D E and Y A M A M O T O , 
1962 ; G I B S O N , 1988) . S ize-s t ruc tured habi tat sé lec t ion , part icular ly for depth in b r o w n trout 
( B O H L I N , 1 9 7 7 ; H E G G E N E S unpubl.), is p r e s u m a b l y an ef fect of i n tense in t raspec i f i c 
compét i t ion for space . Larger a n d dominan t ind iv iduals co lon ize deep-s low hab i ta ts , whi le 
smal le r and thus subord ina te indiv iduals are restr ic ted to sha l lower more fas t - f lowing areas. 
D o m i n a n c e is a l m o s t exc lus i ve l y d e t e r m i n e d by s ize in both spec ies ( B A C H M A N 1984, 
H U N T I N G F O R D et al., 1990) , and there are ind icat ions that smal le r trout occupy t h e deep-
s low a reas in the absence of larger t rout ( B A G L I N I È R E a n d C H A M P I G N E U L L E , 1982) . 

A g g r e s s i v e n e s s in both spec ies is re la ted to t empé ra tu re , and is reduced a t lower 
t empé ra tu res ( F R A S E R et al., 1993 ; H E G G E N E S et al., 1993) , and in s a l m o n a Iso w i th 
s l o w w a t e r f l o w s ( G I B S O N , 1988) . A g g r e s s i v e n e s s is a Iso r e l a t e d to d e n s i t y a n d f o o d 
supp ly ( K A L L E B E R G , 1958) . 

In c o n c l u s i o n , the f u n d a m e n t a l m i c ro -n i che in bo th spec ies is c h a r a c t e r i z e d by a 
n a r r o w p r é f é r e n c e for low snou t wa te r ve loc i t i es . It is, t he re fo re , reasonab ly p réd ic t i ve . 
Se lec ted mesohab i t a t s a re deep-s low in t rout re lat ive to s a l m o n wh ich a re more to lérant 
t o w a r d s h igh w a t e r ve loc i t ies . In te r fé rence compé t i t i on w i th t rout resul ts in spa t ia l n iche 
con t rac t ion in s a l m o n . 
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