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Univers i ty of L iège, Labora to ry of F ish D e m o g r a p h y and Aquacu l tu re , 
10 C h e m i n d e la Jus t i ce , B-4500 T ihange , Be lg ium. 

R É S U M É 

L 'évo lu t ion d e l ' occupat ion d e s m ic rohab i ta t s par les a lev ins d e la c o m m u n a u t é de 
cyp r ins rhéoph i l es de l 'Ourthe a été é tud iée a u cou rs de l'été et d e l 'au tomne 1994 par 
échan t i l l onnage ponc tue l d ' a b o n d a n c e (é lec t rodes f i xes p répos i t i onnées , cou ran t cont inu) . 
1 6 1 5 5 p o i s s o n s ( 1 0 - 7 5 m m ) a p p a r t e n a n t à 15 e s p è c e s on t é té r e c e n s é s sur 7 8 s i tes 
d ' échan t i l l onnage d e 2 m^. Les e s p è c e s les p lus r e p r é s e n t é e s é ta ien t Leuciscus ceplialus, 
Leuciscus leuciscus et Chondrostoma nasus ( r e s p e c t i v e m e n t 4 3 , 6 %, 2 0 , 7 % et 16,7 % 
d e s c a p t u r e s es t i va les ) . L 'ana lyse fac to r ie l l e d e s c o r r e s p o n d a n c e s d 'une m a t r i c e site x 
( e s p è c e x tai l le) me t en é v i d e n c e une subd iv i s i on p rog ress i ve d e la c o m m u n a u t é a u cours 
d e l 'été en e s p è c e s d ' e a u v i v e [B. barbus et L. leuciscus) e t d ' eau l e n t e , d a v a n t a g e 
a s s o c i é e s à un couve r t végé ta l (L. cephalus et C. nasus). La dens i té m a x i m a l e o b s e r v é e 
(f in ju in) es t d e 1500 a lev ins (25 m m ) m"^, c o r r e s p o n d a n t à u n e b i o m a s s e d e 2 5 0 g m'^ . 
Le m o d è l e exp l icat i f de la dens i té géné ré par a n a l y s e de rég ress ion mul t ip le p a s - à - p a s 
e x p l i q u e 6 0 , 0 % d e la v a r i a b i l i t é d e la d e n s i t é p a r les v a r i a b l e s v i t e s s e de c o u r a n t , 
t e m p é r a t u r e d e l 'eau et d a t e d ' é c h a n t i l l o n n a g e , ce t te v a r i a b l e i n tég ran t le c o n c e p t d e 
m o r t a l i t é - d i s p e r s i o n a u c o u r s d e la s a i s o n d e c r o i s s a n c e . L e s i m p l i c a t i o n s de la 
m é t h o d o l o g i e e t d e s résu l ta ts p r é s e n t é s a u p l an d e la ges t i on d e s é c o s y s t è m e s lo t iques 
son t b r i è v e m e n t d i scu tés . 

M o t s - c l é s : a l e v i n s Oh-, c y p r i n i d é s r h é o p h i l e s , é c h a n t i l l o n n a g e p o n c t u e l 
d ' abondance , p ê c h e à l 'électr ici té, Bass in de la M e u s e . 

M I C R O H A B I T A T U S E D IN A 0 + R H E O P H I L O U S C Y P R I N I D A S S E M B L A G E : 
Q U A N T I T A T I V E A S S E S S M E N T O F C O M M U N I T Y S T R U C T U R E A N D F I S H D E N S I T Y 

A B S T R A C T 

DC e lec t ro f i sh ing t r a m e s (2 m^) w e r e u s e d to s tudy the évo lu t ion of f ish dens i ty a n d 
habi ta t use by the O"*" rheoph i lous cypr in id c o m m u n i t y of the River Qur the (barbel zone) in 
s u m m e r - a u t u m n 1994 . 16155 0+ f ish (10-75 m m ) be long ing to 15 spec ies we re cap tu red 
at 78 s a m p l i n g s i tes . T h e mos t f requen t l y e n c o u n t e r e d spec ies w e r e Leuciscus cephalus, 
L. leuciscus a n d Condrostoma nasus ( r e s p e c t i v e l y 4 3 . 6 , 2 0 . 7 a n d 16 .7 % of s u m m e r 
c a p t u r e s ) . C o r r e s p o n d e n c e a n a l y s i s of t h e s i t e - b y - s p e c i e s x s i z e m a t r i x s h o w e d a 
p rog ress i ve shif t a long the t ime axis a n d subd iv i s ion of t he c o m m u n i t y into r u n n i n g water 
f i sh (Barbus barbus, L. leuciscus) a n d m o r e p h y t o p h i l o u s s p e c i e s p r e f e r r i n g s m o o t h 
subs t r a tum (L. cephalus a n d C. nasus). Dens i t ies as h igh as 1500 2 5 - m m f ish m ' ^ were 
r e c o r d e d in late J u n e , c o r r e s p o n d i n g to a b i o m a s s of a p p r o x i m a t e l y 2 5 0 g m'^ . a s t epw i se 
mu l t i p le - rég ress ion mode l accoun ted for 60 .0 % of t he var ia t ion of f ish densi ty , based on 
v e l o c i t y , w a t e r t e m p é r a t u r e a n d s a m p l i n g d a t e , t h e l a t t e r v a r i a b l e i n t e g r a t i n g t h e 
d i spers ion -mor ta l i t y c o n c e p t into the m o d e l . Imp l i ca t ions of the m e t h o d o l o g y a n d results on 
a r iver m a n a g e m e n t sca le a re brief ly d i s c u s s e d . 

K e y - w o r d s : y o u n g - o f - t h e - y e a r , r h e o p h i l o u s c y p r i n i d s , e l e c t r o f i s h i n g , po in t 

a b u n d a n c e samp l i ng . River M e u s e Bas in . 
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I N T R O D U C T I O N 

S i n c e t h e mid 1980s , inc reas ing at tent ion t ias been g iven to 0+ non -sa lmon id f ish 
c o m m u n i t i e s a s funct iona l desc r ibe rs of long- term ecolog ica l qual i ty and car ry ing capac i ty 
fo r s p a w n i n g gu i lds ( C O P P et al., 1991) . Most ef forts were f ocused on low land r ivers and 
e s p e c i a l l y on backwa te r b io topes (s ide arms, d e a d a rms or oxbows) or r ipar ian eco tones 
w h i c h a r e s t r o n g l y a f f ec ted by r é g u l a t i o n in s u c h r ivers ( C O P P , 1990 ; S C H I E M E R & 
Z A L E W S K I , 1992) . Paradox ica l ly , less at tent ion has been paid to s t reams a n d r ivers of the 
b a r b e l z o n e , wh i ch suppor t rheoph i lous f ish a s s e m b l a g e s and are increas ing ly th rea tened 
by hyd rau l i c m a n a g e m e n t (d redg ing of gravel bars ) for f lood cont ro l . S im i la r l y most s tud ies 
a d d r e s s e d empi r i ca l or semi -quan t i ta t i ve approaches of the 0+ f ish c o m m u n i t y in respect to 
hab i t a t v a r i a b l e s , d u e to t h e i nhé ren t di f f icul t ies (dep th , turbidi ty, m u d d y subs t ra tum) of 
e s t i m a t i n g p a r a m e t e r s s u c h as f ish dens i t y C o n t r a r y to phy toph i lous a n d lent ic spec ies 
( e . g . Rutilus rutilus ; Perça fluviatilis), 0+ r h e o p h i l o u s c y p r i n i d s ( e . g . Barbus barbus, 
Leuciscus cepfialus, L. leuciscus, Chondrostoma nasus) are k n o w n to l ive in s h a l l o w 
m ic rohab i t a t s (e.g. C O R P , 1992) . T h è s e spec ies may thus be more p rone for quant i ta t ive 
s a m p l i n g w i t h DC e lec t ro f i sh ing in p repos i t i oned t r a m e s ( B A R A S , 1995) a n d rep resen t 
f a v o u r a b l e ta rge ts fo r dens i ty a s s e s s m e n t . T h e ob ject ives of th is p re l im inary s tudy we re : 
1) to e v a l u a t e the évo lu t ion of habi ta t ut i l isation by O"*" rheophi lous cypr in id a s s e m b l a g e of 
t h e R ive r O u r t h e (R. M e u s e Bas in , Southern Be lg ium) dur ing the g rowth per iod a n d 2) to 
g é n é r a l e quan t i ta t i ve m o d e l s a c c o u n t i n g for t h e var ia t ions of 0+ rheoph i lous- l i thoph i lous 
cyp r i n i d dens i ty . 

M A T E R I A L A N D M E T H O D S 

S t u d y s i te 

S a m p l i n g w a s c o n d u c t e d f r o m late June to m id -Oc tobe r 1994 in t w o lotie s ta t ions 
( 1 0 0 m l o n g ) of t h e R i v e r O u r t h e (50°32 '30 " ' N, 5 ° 3 5 ' 0 0 " E ; 13 k m u p s t r e a m f r o m 
c o n f l u e n c e w i th the R. M e u s e in L iège) which are typ ical of the lower barbe l z o n e (r iver 
w i d t h : 3 0 - 5 0 m ; m a x i m u m dep th : 1 . 5 m ; m e a n s lope : 1.3 %o ; m e a n wa te r t empéra tu re 
in J u l y : 19 .2 °C ; r eco rds 1 9 8 9 - 1 9 9 4 ) . Each s ta t ion e n c o m p a s s e d a m a j o r s p a w n i n g 
g r o u n d for l i thophi lous spec ies (ava i lab le spawn ing a reas : 3 5 0 and 4 5 0 m^). T h e 0+ f ish 
a s s e m b l a g e w a s ma in ly rep resen ted by rheophi lous- l i thophi lous, a c c o m p a n y i n g a n d lentic 
p h y t o l i t h o p h i l o u s cyp r i n ids (Tab le I). T h e w a t e r level r e m a i n e d low w i th litt le f l uc tua t ion 
(± 8 c m ) t h roughou t the samp l ing s e a s o n . 

M e t h o d o l o g y 

E l e c t r o f i s h i n g is o n e of t h e m o s t e f f ic ient m e t h o d s to s a m p l e f i sh - e v e n w h e n 
d e a l i n g w i th sma l l ind iv idua ls ( C O R P & P E N A Z , 1988) - except for f r ight b ias , wh i ch can be 
s u b s t a n t i a l l y r e d u c e d t h r o u g h t h e u s e of p r e p o s i t i o n e d é l ec t rodes ( B A I N et al., 1985 ; 
rev iew in C O W X & L A M A R Q U E , 1990) . W h e n using direct current , the ga lvano tax is a rea 
m a y b e e s t i m a t e d f r om conduct iv i ty , vo l tage a n d anode s ize, t hough var iab les such as f ish 
s p e c i e s , s i ze or or ienta t ion t o w a r d s the anode m a y fur ther affect the catchabi l i ty of f i sh . 

T h e sampl ing methodo logy used in this study relied on DC electrof ishing f rames that 
c o m b i n e the advan tages of direct current (galvanotaxis) and electric barr iers to discr iminate 
b e t w e e n f ish or ig inat ing f rom inside and outside of the f rame ( B A R A S , 1995) . Each f rame 
e n c o m p a s s e d a 2 m^ h o m o g e n e o u s microhabitat whose per imeter w a s del imi ted by a c losed 
c a t h o d e (steel bars 2.0 x 0.3 cm) , wi th a 0.04 m2 steel plate anode p laced in its cent re . Due to 
a v o i d a n c e behav iour of y o u n g f ish towards t h e regular sur face of the é lec t rodes, both the 
a n o d e a n d ca thode were camouf laged in the subst ra tum layer. The installation of the f rame 
w a s c o m p l e t e d w i t h i n 5 m i n . F e a s i b i l i t y s t u d i e s c o n d u c t e d in 1 9 9 3 s h o w e d tha t t h e 
reco lon isa t ion of the sampl ing area by YOY averaged 6.5 min and never exceeded 15 min 
( B A R A S , 1 9 9 5 ) . T h e v o l t a g e , s i ze of anode and d i s tance b e t w e e n a n o d e a n d c a t h o d e 
in f luenced both straying and mortal i ty rates, the best compromise (straying and mortal i ty < 5 %) 
be ing ob ta ined for the conf igurat ion ment ioned above, powered by a DC generator (EPMC, 
2 4 0 V) . T h e f rame remained energet ised until t h e last f ish was captured to prevent any escape 
f r om the sampl ing si te. All si tes were sampled on dry days at t imes of the day w h e n 0+ f ish 
dens i ty wi th in a microhabitat s h o w e d little hourly variat ion (10h00-17h00 G M T +2). 
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Tab leau I : Carac té r is t iques d e s s e s s i o n s d ' é c h a n t i l l o n n a g e d a n s l 'Ourthe e n 1994 : 
r é g i m e t h e r m i q u e , n o m b r e d e s i tes é c h a n t i l l o n n é s par é l e c t r o d e s f ixes 
(2 m^, c o u r a n t c o n t i n u ) , e f fec t i f s et ta i l l es d e s p o i s s o n s 0 + c a p t u r é s . 
E s p è c e s p e u r e p r é s e n t é e s ( n o n i l l u s t r é e s ) : Cottus gobio, Thymallus 
thymallus, Perça fluviatilis et Lempetra fluviatilis. 

Table I : Character is t ics of t h e s a m p l i n g s e s s i o n s c o n d u c t e d dur ing s u m m e r a n d 
a u t u m n 1 9 9 4 in t h e R iver O u r t h e : w a t e r t e m p é r a t u r e , n u m b e r o f s i tes 
s a m p l e d wi th 2 m^ D C e lec t ro f ish ing f r a m e s , n u m b e r a n d size of 0+ f ish 
captured (most represented spec ies ) . S p e c i e s poorly represented : Cottus 
gobio, Ttiymallus thymallus. Perça fluviatilis a n d Lampetra fluviatilis. 

24 & 28Jun 14 Jul 04 Aug 17 Aug 07 Sep 26 Sep 19 0ct 
Water T°CC) 
Daily min-max 18.9-24.9 21.0-23.5 20.4-25.9 16.0-17.6 13.8-14.0 12.8-15.4 6.6-8.4 

Sampling sites (N) 
Null samples (N) 
Fish/site (min-max) 

8 
0 

72-3044 

8 
1 

0-241 

12 
2 

0-300 

12 
3 

0-521 

13 
2 

0-142 

12 
3 

0-119 

13 
6 

0-2882 

Total N 0+ fish 
Biomass (g) 

8858 
1689 

747 
160 

1507 
664 

1075 
601 

417 
335 

528 
426 

3023 
2665 

B. barbus N 
FL (mm) (min-max) 

Fish/site (min-max) 

11 
(16-20) 

0-5 

19 
(15-31) 

0-6 

117 
(21-56) 

0-66 

47 
(30-64) 

0-24 

7 
(42-57) 

0-3 

6 
(43-62) 

0-4 

3 
(43-49) 

0-2 

L cephalus N 
FL (mm) (min-max) 

Fish/site (min-max) 

4826 
(16-39) 
1-2873 

297 
(10-43) 
0-105 

226 
(16-51) 
0-116 

118 
(26-49) 

0-75 

99 
(20-47) 

0-38 

163 
(18-48) 

0-71 

1196 
(31-60) 
0-1184 

L leuciscus N 
FL (mm) (min-max) 

Fish/site (min-max) 

1766 
(21-36) 
0-994 

125 
(26-49) 

0-42 

496 
(31-69) 
0-116 

164 
(42-67) 

0-72 

109 
(48-75) 

0-58 

63 
(45-75) 

0-86 

57 
(51-73) 
0-34 

C. nasus N 
FL (mm) (min-max) 

Fish/site (min-max) 

1704 
(16-30) 
0-595 

56 
(22-44) 

0-21 

42 
(34-54) 

0-10 

38 
(32-57) 

0-14 

167 
(26-59) 
0-117 

178 
(28-58) 

0-86 

439 
(40-57) 
0-424 

G. gobio N 
FL (mm) (min-max) 

Fish/site (min-max) 

61 
(13-26) 

0-27 

49 
(12-32) 

0-42 

149 
(22-51) 
0-131 

159 
(29-52) 
0-108 

1 
(59) 
0-1 

12 
(29-65) 

0-3 

75 
(38-58) 
0-71 

P. phoxinus N 
FL (mm) (min-max) 

Fish/site (min-max) 

303 
(13-23) 
0-112 

108 
(10-27) 

0-58 

7 
(13-38) 

0-3 

40 
(28-42) 

0-35 

17 
(25-40) 

0-9 

19 
(30-45) 

0-11 

156 
(28-51) 
0-156 

R. nmius N 
FL (mm) (min-max) 

Fish/site (min-max) 

9 
(15-17) 

0-8 

78 
(14-33) 

0-30 

81 
(24-42) 

0-58 

16 
(27-53) 

0-5 

1 
(39) 
0-1 

74 
(27-55) 

0-25 

256 
(35-54) 
0-223 

A. alburnus N 
FL (mm) (min-max) 

Fish/site (min-max) 

30 
(16-27) 

0-15 

3 
(16-17) 

0-3 

376 
(20-33) 
0-263 

450 
(23-40) 
0-402 

0 
(-) 
0-0 

1 
(39) 
0-1 

275 
(32-51) 
0-253 

G. aculeatus N 
FL (mm) (min-max) 

Fish/site (min-max) 

86 
(11-22) 

0-82 

2 
(13-13) 

0-2 

0 
(-) 
0-0 

0 
(-) 
0-0 

16 
(38-43) 

0-12 

3 
(37-48) 

0-2 

0 
(-) 
0-0 

W. barbatulus N 
FL (mm) (min-max) 

Fish/site (min-max) 

45 
(12-28) 

0-21 

8 
(32-40) 

0-3 

11 
(40-45) 

0-5 

25 
(40-58) 

0-17 

0 
(-) 
0-0 

3 
(53-63) 

0-2 

2 
(53-61) 

0-2 

A. bipunctatus N 
FL (mm) (min-max) 

Fish/site (min-max) 

0 
(-) 
0-0 

0 
(-) 
0-0 

2 
(32-43) 

0-2 

1 
(40) 
0-1 

0 
(-) 
0-0 

0 
(-) 
0-0 

556 
(32-52) 
0-553 



Bull. Fr. Pêche Piscic. (1995) 337/338/339 : 241 -247 — 2 4 4 — 

Immed ia te i y af ter cap tu re , each microhabi tat w a s charac te r ised f rom f ive randomly 
d is t r ibuted measure points. Depth w a s measured to the nearest 0.5 c m , water veloci ty on the 
subs t r a tum a n d at t h e sur face of t he wa te r to t h e nearest c m s ' wi th a magnet ic cur rent meter 
( M A R S H M C B I R N E Y , mode l 201) and water tempéra tu re to the nearest 0.1 °C, both in the 
s a m p l i n g site and in the main s t ream (velocity > 50 c m s ' ) . Végétat ion cover was es t imated 
(10 % steps) a n d subst ra tum charac ter ised accord ing to a W E N T W O R T H index. AH f ish were 
ident i f ied, coun ted a n d a samp le of 50 f ish was measured (fork length, PL) for each species 
w h e n the number of f ish cap tu red exceeded th is value. AH surviving f ish (5-10 % mortal i ty) 
w e r e re leased nearby their capture site. 

D a t a p r o c e s s i n g 

T h e s t ruc ture and évo lu t ion of t he fish c o m m u n i t y w a s assessed by co r respondence 
a n a l y s i s of t h e s i t e - b y - s p e c i e s m a t r i x u s i n g A D E C O on M a c i n t o s h ( C H E S S E L & 
D O L E D E C , 1992) . E a c h case of the con t ingency tab le co r responded to the n u m b e r of f ish 
b e l o n g i n g to g iven spec ies a n d s i ze c lass c a p t u r e d w i th in a samp l i ng s i te . S e v e n s ize 
c l a s s e s (10 m m in terva l ; c lass 1 = 5 - 1 4 m m ) we re t aken into accoun t . Rare spec ies -
c a p t u r e d at less than f ive s i tes or represent ing less than 0.5 % of t he total n u m b e r - we re 
e l i m i n a t e d f r o m the or ig ina l mat r ix w h i c h w a s fur ther r educed to non-nu l l s a m p l e s only. 
S t e p w i s e mu l t i p le - rég ress ion a n a l y s e s were u s e d to g é n é r a l e exp l i ca t ive m o d e l s of f i sh 
dens i ty , b a s e d on habi ta t va r iab les , phys ica l vahab les ( tempéra ture , t he rma l grad ient ) , t ime 
of t h e y e a r a n d their Log and x (i^) t rans fo rmates . M e a n f ish size at the t ime of t he year 
w e r e a I so e n t e r e d as i n d e p e n d e n t va r iab les for spéc i f i e m o d e l s s i n c e s i ze m a y a f fec t 
d e n s i t y of s p a c e ut i l isat ion. T h e last sampl ing sess ion (October 1994) w a s w i t hd rawn f rom 
t h e quan t i t a t i ve ana lyses , due to its low thermal rég ime, wel l be low s u m m e r t empé ra tu res 
a n d p r o b a b l y be low the act iv i ty l imit for most 0 + f ish, a pa ramete r that poss ib ly af fects their 
p r o p e n s i t y to agg rega te . 

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

C o m m u n i t y s t ruc ture a n d évo lu t ion 

1 6 1 5 5 0 + fish be long ing to 15 spec ies w e r e co l lec ted dur ing the s tudy per iod (61 out 
of 78 s a m p l i n g si tes con ta in ing at least one f ish) . Most null samp les c o r r e s p o n d e d to h igh 
w a t e r ve loc i t y riff les or d e e p hab i ta t s (> 50 c m ) w h e r e 1-t- o r o lder f ish w e r e c a p t u r e d , 
e x c e p t for the last samp l i ng sess ion w h e n six of 13 s i tes we re empty and four o thers wi th 
f i ve 0''" f i sh or less. Excep t for Leuciscus leuciscus, the s ize d is t r ibut ion of 0+ cypr in ids 
c a p t u r e d (10 -75 mm) e n c o m p a s s e d ail post- larval s tages unti l the w in te r ing s ize (Table I). 
T h e h ighes t densi t ies were recorded in ear ly summer, wi th two shal low sites (depth : 8-12 cm) 
e x c e e d i n g 1000 fish m"^ (mean size : 24-26 m m ) , cor responding to a b iomass of 224 -253 g 
m"2 (Table I). T h e h ighest b i omass (1230 g m"^) was found on October 19, wi th 2 8 8 2 f ish 
( m e a n s ize : 4 3 mm) ga thered in a 2 m^ shelter consist ing of submerged l igneous r iparian 
végé ta t i on , probably co r respond ing to an ovenwintering refuge. Leuciscus cephalus, w a s the 
mos t f requent l y encounte red spec ies and had t h e highest propensi ty to aggregate , both in 
s u m m e r a n d in early au tumn. Simi lar tendenc ies were observed in Leuciscus leuciscus and 
Chondrostoma nasus. T h e t w o o t h e r rheoph i l ous cyp r i n i ds (B. barbus a n d Alburnoides 
bipunctatus) w e r e m o r e rare a n d d i spe rsed — excep t fo r A. bipunctatus in a u t u m n — 
poss ib l y d u e to un favourab le the rma l cond i t ions fo l lowing their first s p a w n i n g in ear ly M a y 
1 9 9 4 ( m e a n T ° = 13.9 °C) that nega t i ve ly af fected recru i tment . A c c o m p a n y i n g cypr in ids 
(Gobio gobio, Phoxinus phoxinus) s p a w n i n g in the s a m e s e a s o n we re aIso relat ively rare. 
T h e p h y t o l i t h o p h i l o u s c y p r i n i d s Rutilus rutilus and Alburnus alburnus w e r e a I so l ess 
a b u n d a n t a n d typ ica l phy toph i lous spec ies (Tinca tinca, Cypnnus carpio) we re absen t f rom 
t h e s a m p l i n g s i t es , m a i n l y d u e to t h e pauc i t y of p o t e n t i a l s p a w n i n g s i t es . Thymallus 
thymallus. Perça fluviatilis, Cottus gobio a n d Lampetra planeri were o c c a s i o n a l l y 
e n c o u n t e r e d (total a m o u n t < 5) . T h e on ly non-cypr in id spec ies represented in mo re than 
f ive s a m p l e s w e r e Noemacheilus barbatulus and Gasterosteus aculeatus. 

F r o m t h e mater ia l co l lec ted , a con t ingency mathx of 61 non-nul l s a m p l e s x 4 3 s ize-
s p e c i e s ca tégo r i es w a s c rea ted . T h r e e e igen vec to rs we re reta ined f rom the va r iance tab le 
( F i g u r e 1 ) , of w h i c h a x i s 2 w a s a l m o s t e x c l u s i v e l y c o r r e l a t e d w i t h t i m e of t h e y e a r 
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F igure 1 : A . A n a l y s e factor ie l le d e s c o r r e s p o n d a n c e s sur les 10 e s p è c e s de p o i s s o n s 
O-i- les mieux représen tées . B. Va leurs p ropres , e x p r i m é e s e n % d e l' inertie 
to ta le . C . Coef f ic ients d e cor ré la t ion d e s var iab les e n v i r o n n e m e n t a l e s a v e c 
les a x e s factor ie ls 1 et 3. 
A a , Alburnus alburnus ; B b , Barbus barbus ; C n , Chondrostoma nasus ; 
G a , Gasterosteus aculeatus ; G g , Gobio gobio ; Le , Leuciscus cephalus ; 
L l , Leuciscus leuciscus ; N b , Noemacheilus barbatulus ; P p , Phoxinus 
phoxinus ; Rr, Rutilus rutilus. 1-7, c l a s s e s d e tai l les : 1 = 5-14 m m , 2 = 1 5 -
24 m m , ... 7 = 95 -75 m m . 

F igure 1 : A . C o r r e s p o n d e n c e a n a l y s i s b ip lo t for t h e 10 m o s t r e p r e s e n t e d O-i- f i s h 
s p e c i e s . B. E igen v a l u e s e x p r e s s e d as % of total va r i ance . C . Corré la t ion 
coef f ic ients of e n v i r o n m e n t a l va r iab les w i th a x e s 1 a n d 3 . 

A a , Alburnus alburnus ; B b , Barbus barbus ; C n , Chondrostoma nasus ; 
G a , Gasterosteus aculeatus ; G g , Gobio gobio ; Le , Leuciscus cephalus ; 
L l , Leuciscus leuciscus ; N b , Noemacheilus barbatulus ; P p , Phoxinus 
phoxinus ; Rr, Rutilus rutilus. 1-7, s i z e c l a s s e s : 1 = 5 -14 m m , 2 = 1 5 -
24 m m , . . . 7 = 65 -75 m m . 

There fo re , a biplot a long axes 1 and 3 w a s pre fe r red (F igure 1). T h e nnajor g rad ien t (axis 1) 
w a s rega rded as the t ime ax is , w i th inc reas ing sco res for f ish of inc reas ing s ize and â g e . 
Ax is 3 c o r r e s p o n d e d p redom inan t l y to an inve rse g rad ien t f r o m o p e n hab i ta ts t o "c losed" 
e n v i r o n m e n t s w i th h igh végé ta t i on cover . D e p t h , s u b s t r a t u m s ize and w a t e r ve loc i ty w e r e 
pos i t i ve ly co r re l a ted w i t h bo th a x e s . In ea r l y s u m m e r , all 0 + f ish w e r e e n c o u n t e r e d in 
mul t i spec i f i c s h o a l s in sha l low, c a l m a n d w a r m m ic rohab i t a t s , a l ong t h e e d g e s of g rave l 
ba rs c o r r e s p o n d i n g to m i d - s p r i n g s p a w n i n g g r o u n d s . Du r i ng s u m m e r , ba rbe l a n d d a c e 
p r o g r e s s i v e l y c o l o n i s e d m i c rohab i t a t s of i nc reas i ng d e p t h s a n d ve loc i t i es , w i t h coa rse r 
s u b s t r a t u m . C h u b , n a s e , r o a c h , m i n n o w a n d to a lesse r e x t e n t b l e a k s e l e c t e d len t i c 
m i c rohab i t a t s c h a r a c t e h s e d by the p r é s e n c e of v é g é t a t i o n a n d s m o o t h s u b s t r a t u m (e .g . 
c h u b L o i to Lc6 had s imi la r s c o r e s a l o n g the s u b s t r a t u m ax is ; F igure 1 C ) . Th is évo lu t ion 
a n d s u b d i v i s i o n of t h e c o m m u n i t y w a s i n t e r p r e t e d a s a n o n t o g e n e t i c s h i f t a l o n g 
i n c r e a s i n g t r o p h i c s p é c i a l i s a t i o n t o w a r d s i n s e c t i v o r o u s (L. leuciscus, B. barbus). 
he rb i vo rous (C. nasus) and o m n i v o r o u s f e e d i n g gu i lds (L. cephalus). 
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T a b l e a u II : A n a l y s e s par r é g r e s s i o n mult ip le pas -à -pas de la dens i té d 'ut i l isat ion d e 
l 'habitat par les p o i s s o n s 0+. Var iab les expl icat ives p r é s e n t é e s par o rdre 
d 'en t rée d a n s les m o d è l e s . 

T a b l e II : S t e p w i s e m u l t i p l e - r é g r e s s i o n a n a l y s e s o n f i s h d e n s i t y b a s e d o n 
e n v i r o n m e n t a l a n d h a b i t a t v a r i a b l e s . V a r i a b l e s p r e s e n t e d in o r d e r of 
a p p e a r a n c e in t h e m o d e l s . 

A Variable: Log ( 1 + N 0"̂  fish sampling site''' 1 (ail species) 
F = 30.72 R2 = 0.600 DF = 64 P < 0.001 

Independent variable Coefficient Std En-or t P 

Intercept 12.420 
Water velocity (surface, cm s' ) -O.017 0.004 -5.85 0.0001 
Log (time, Julian days) -4.530 1.470 -3.08 0.0084 
AT° vs stream (°C) 0.890 0.060 2.39 0.0106 

B Variable: Log (1-t-N 0+ chub L. cephalus sampWng site-l) 
F = 37.27 R2 = 0.650 DF = 64 P < 0.001 

Independent variable Coefficient Std Error t P 

intercept 10.450 
Log (substratum size) (mm) -O.510 0.070 -7.41 0.0001 
Log (time, Julian days) -3.900 1.260 -3.11 0.0029 
AT» vs stream (°C) 0.114 0.055 2.06 0.0432 

C Variablfi: Log ( 1 + N 0+ nase C. nasus sampling site''') 
F = 22.46 R2 = 0.600 DF = 64 P < 0.001 

Independent variable Coefficient Std Error t P 

Intercept 22.560 
Water velocity surface (cm s'') -0.009 0.002 -3.91 0.0002 
AT° vs stream ("C) 0.070 0.062 4.36 0.0001 
Log (Bme, Julian days) -8.400 2.010 -4.17 0.0001 
Water T" microhabitat (°C) -0.108 0.030 -3.59 0.0087 

D Variable: Log (1-t-N 0+ dace L. leuciscus sampling site"'') 
F = 9.77 R2 = 0.400 DF = 64 P < 0.001 

Independent variable Coefficient Std Error t P 

Intercept -0.300 
Water T° microhabitat (=0) 0.065 0.016 4.12 0.0001 
Water velocity surface (cm s"̂ ) -0.012 0.003 -3.64 0.0006 
Log (substratum size) (mm) 0.186 0.091 2.04 0.0461 
Log (1+ % végétation cover) -0.259 0.132 -2.01 0.0493 

T h e p o s i t i o n s of t h e t a x a a l o n g the t e m p é r a t u r e a x i s s u g g e s t e d t h a t t h e m o s t 
t h e r m o p h i l o u s spec ies w a s L. leuciscus whe reas G. gobio p re fer red lower t e m p é r a t u r e s , 
con f i rm ing the results ob ta ined by C O P P (1992) in a lowland river ca tchment . T h e apparent ly 
less t he rmoph i l ous status of spec ies preferr ing végéta t ion cover - e.g. P. phoxinus - p robably 
e m e r g e d as a direct c o n s é q u e n c e of the shading by vege ta ted areas a long the banks . 

Q u a n t i t a t i v e m o d e l s 

T h è s e in te rpré ta t ions w e r e fur ther subs tan t ia ted by the mode ls of f ish dens i ty for t he 
t h r e e m o s t w i d e s p r e a d s p e c i e s (Table II B, C , D) : t h e dens i t y of d a c e w a s nega t i ve l y 
co r re l a t ed w i th inc reas ing propor t ion of f ine subs t ra tum and végéta t ion cover, w h e r e a s the 
p r é s e n c e of c h u b or n a s e w a s f a v o u r e d in s u c h m ic rohab i t a t s . W i t h r e g a r d to t h e r m a l 
p r é f é r e n c e s , t h e th ree spec ies a g g r e g a t e d in la rger a m o u n t s in sha l low mic rohab i ta ts w i th 
h i g h t e m p é r a t u r e s , a p h e n o m e n o n i n t e r p r e t e d as a s t r a t e g y a i m e d at d e c r e a s i n g t h e 
h a z a r d s of p réda t i on by la rger f ish wh i l e exp lo i t ing hab i ta ts w i th h igh product iv i ty . N a s e 
e m e r g e d as less t he rmoph i l ous than the two o ther spec ies (négat ive cor ré la t ion wi th wa te r 
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t e m p é r a t u r e ) . C h u b a n d n a s e d e n s i t i e s d e c r e a s e d t h r o u g h o u t t h e s e a s o n , p o s s i b l y 
re f lec t ing h igh mor ta l i t y pa t t e rns . By con t ras t , t he dens i ty of d a c e w a s no t s ign i f i can t ly 
a f fec ted by t ime- re la ted var iab les , p robab l y because the samp l i ng per iod s tar ted at a t ime 
of the year w h e n young 0''" d a c e h a d a i ready g o n e th rough their most cr i t ical pe r iod . 

T h e m o d e l for overa l l f ish dens i t y pe r samp l i ng si te a c c o u n t e d for 6 0 % of va r iance 
a n d r e v e a l e d t h e o v e r h a n g i n f l u e n c e of l o w w a t e r v e l o c i t y - r e l a t e d w i t h t h e l im i t ed 
s w i m m i n g c a p a c i t i e s of y o u n g f i s h - a n d h i g h w a t e r t e m p é r a t u r e ( T a b l e II A ) . T h e 
in tégra t ion in to the m o d e l of a t i m e - r e l a t e d va r iab le in i ts l ogar i thmic t r a n s f o r m a t e p robab ly 
r e f l ec ted f i sh mor ta l i t y t h a t p r o g r e s s i v e l y d e c r e a s e d as j u v é n i l e f i sh g r e w , a l o n g w i t h 
h ighe r s w i m m i n g capac i t ies or poss ib i l i t ies of escap ing p reda to r a t t acks . T h e ra ther high r̂  
for s u c h a m o d e l p robab ly a r o s e f r om 1) the 0"^ f i sh a s s e m b l a g e be ing d o m i n a t e d by f e w 
s p e c i e s (dace , c h u b a n d n a s e rep resen t i ng 81 % of the to ta l a m o u n t of f i sh cap tu red in 
s u m m e r a n d ear ly a u t u m n ) , 2) t he ve r y la rge s a m p l e s p rov ided by the m e t h o d o l o g y in u s e 
a n d 3) the a b s e n c e of ma jo r va r ia t i on of wa te r level - and poss ib le i n c r e a s e d dr i f t of 0"*" 
f i sh - du r i ng the s tudy pe r iod . 

C O N C L U S I O N S 

T h i s s t u d y of t h e f i s h c o m m u n i t y in t h e R i v e r O u r t h e p r o v i d e d a p r e l i m i n a r y 
descr ip t ion of the évo lu t ion of t he 0"*" cypr in id a s s e m b l a g e th roughou t the g rowth per iod. 
W i t h rega rd to river m a n a g e m e n t , the resu l ts e m p h a s i s e d the impo r tance o f the edges of 
g rave l bars as nurser ies for y o u n g O"*" cypr in ids a n d the necess i ty to ma in ta in a m i n i m u m 
habi ta t d ivers i ty for o lder ind iv idua ls (smal l r i ff les, riparian eco tones , lent ic a reas) t o ensure 
a b a l a n c e d f ish commun i t y . F r o m a me thodo log i ca l po int of v iew, th is s tudy s h o w e d the 
sui tabi l i ty of D C e lec t ro f ish ing f r a m e s to a d d r e s s h igh f ish dens i t ies a n d t h e possib i l i ty to 
gene ra te conf ident f igures en te r ing quant i ta t ive mode l s . D u e to the s t rong d e p e n d e n c e of 
f i sh d e n s i t y u p o n s p a w n i n g s u c c e s s , t h è s e m o d e l s can no t b e u s e d d i rec t i y to predic t 
dens i t ies . H o w e v e r they c a n be used as a ré fé rence bas is to a s s e s s in a m o r e quant i ta t ive 
w a y the success of s p a w n i n g a n d recru i tment in va r ious s i tes or at va r i ous t i m e s of the 
yea r ( inc idence of spa tes , d redg ing , qual i ty o r car ry ing capac i ty of s p a w n i n g g rounds , . . . ) . 
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