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Floodplain rearing of juvenile chinook salmon: 

evidence of enhanced growth and survival 

T.R. Sommer, M.L. Nobriga, W.C. Harrell, W. Batham, and W.J. Klmmerer 

Abstract: In this study, we provide evidence that the Yolo Bypass, the primary floodplain of the lower Sacramento 
River (California, U.S.A.), provides better rearing and migration habitat for juvenile chinook salmon (Oncorhynchus
tshawytscha) than adjacent river channels. During 1998 and 1999, salmon increased in size substantially faster in the 
seasonally inundated agricultural floodplain than in the river, suggesting better growth ntes. Similarly, coded-wire
tagged juveniles released in the floodplain were significantly larger at recapture and had higher apparent growth rates 
than those concurrently released in the river. Improved growth rates in the floodplain were in part a result of signifi
cantly higher prey consumption, reflecting greater availability of drift invertebrates. Bioenergetic modeling suggested 
that feeding success was greater in the floodplain than in the river, despite increased metabolic costs of rearing in the 
significantly wanner floodplain. Survival indices for coded-wire-tagged groups were somewhat higher for those released 
in the floodplain than for those released in the nver, but the differences were not statistically significant. 
v1vil, feeaing success, and prey avat1a61bty wereli1 er m I 9 in 1999, a ear in which flow was more mode -
ate, indicating that y rology a ects e qua 1ty o oo p am rearing habitat These findings support the predictions of 
the flood pulse concept and provide new insight into the importance of the floodplain for salmon. 

Resume : Notre etude d6montre que le canal de derivation Yolo, la principale plaine d'inondation de la region aval de 
la riviere Sacramento (Califomie, E.-U.), offre de meilleurs habitats pour l'alevinage et la migration des jeunes Sau
mons Quinnat (Onchorhynchus tshawytscha) que les bns adjacents de la riviere. En l998 et 1999, la taille des sau
mons a augmente plus rapidement dans la plaine d'inondation agricole, sujette aux debordements saisonniers de crue, 
que dans la riviere, ce qui laisse croire a de meilleurs taux de croissance. De plus, des jeune� sawnons marques a
l'aide de fils de metal codes et relAches dans la plaine d'inondation etaient plus gros au moment de leur recapture et 
avaient des taux de croissance apparente plus eleves que des poissons reliches dans la rivim'e en m&ne temps. 
L'amelioration des taux de croissance dans la plaine de debordement resultait en partie d'une consommation significati
vement plus importante de proies, le reflet d'une plus grande disponibilite des invertebres de la derive. Un modele 
bioenergetique laisse croire que le succes de l'alimentation a ete rneilleur dans la plaine d'inondation que dans la ri
vim'e, en depit du coiit metabolique d'alevinage significativement plus grand dans les eaux plus chaudes de la plaine 
d'inondation. Les indices de survie des poissons marques et relaches dans la plaine d'inondation etaient quelque peu 
plus eleves que ceux des poissons de la riviere, mais les diff6rences n'etaient pas statistiquement significatives. La 
croissance, la survie, le suce5 de l'alimentation et la disponibilite des proies etaient tous superieurs en 1998 par com
paraison avec 1999, une annee a debit plus modere, ce qui indique que l'hydrologie affecte la qualite des habitats 
d'alevinage dans la plaine d'inondation. Nos resultats appuient les predictions du concept de pulsion de crue (flood 
pulse concept) et mettent en lumiere l'importance de la plaine d'inondation pour le saumon. 

[Traduit par la Redaction] 

Introduction 

Although the trophic structure of lai:ge rivers is frequently 
dominated by upstream processes (Vannote et al. 1980), 
there is increasing recognition that floodplains plays a major 
role in the productivity and diversity of riverine communities 
(Bayley 1995). Based largely on observations from relatively 
undisturbed river-floodplain systems, Junk et al. (1989) pro-

posed the flood pulse concept, which predicts that annual in
undation is the principal force determining productivity and 
biotic interactions in river-floodplain systems. Floodplains 
can provide higher biotic diversity (Junk et al. 1989) and in
creased production of fish (Bayley 1991; Halyk and Balon 
1983) and invertebrates (Gladden and Smock 1990). Poten
tial mechanisms for floodplain effects include increased hab
itat diversity and area (Junk et al. 1989), large inputs of 
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