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Abstract. Atlantic salmon, Salmo salar, smolts of hatchery origin were held for 5 to 16 days in
ambient (pH 6.35, labile Al = 60 ug L"), limed (pH 6.72, labile Al = 58.4 ug LY, or acidified (pH
5.47, labile Al=96 ug L") water from the Narraguagus River in Maine, USA. Wild smolts were
captured in the same river in rotary traps and held for up to two days in ambient river water. Os-
moregulatory ability was assessed by measuring Na*/K™ ATPase activity, hematocrit, and blood Cl
concentration in freshwater, and after 24-hr exposure to seawater. Hatchery smolts exposed to
acidic water and wild smolts displayed sub-lethal jonoregulatory stress both in fresh and seawater,
with mortalities of wild smolts in seawater. Using ultrasonic telemetry, hatchery-reared ambient
and acid-exposed, and wild smolts were tracked as they migrated through freshwater and estuarine
sections of the river. The proportion of wild smolts migrating during daylight hours was higher
than for hatchery-reared smolts. Wild smolts remained in the freshwater portions of the river
longer than either group of hatchery smolts, although survival during migration to seawater was
similar for all three treatments. Acid-exposed hatchery-origin and wild Narraguagus River smolts
were both under ionoregulatory stress that may have affected their migratory behavior, but not
their survival for the time and area in which we tracked them.
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1. Introduction

Atlantic salmon formerly occurred in nearly every river system in the
U.S.A. north of the Hudson River, and annual returns are estimated to have been
300,000-500,000 fish. Reproducing stocks now exist in only seven rivers in
Maine, and annual returns have declined to less than 50 in 1998 (USFWS,
1999). Harvest has been greatly reduced and the rivers are stocked with hatch-
ery-produced fish, but populations have failed to increase. Atlantic salmon
populations have been reduced by acidic deposition in Nova Scotia, Canada (La-
croix, 1989) and Norway (Hesthagen and Hansen, 1991), however in previous
investigations we were unable to demonstrate significant mortality of river-
resident life stages of Atlantic salmon in Maine rivers due to acidity (Haines ez
al., 1990). Recently, Staurnes et al. (1996) demonstrated that short-term expo-
sure to acidic water reduces subsequent marine survival of Atlantic salmon
smolts. We investigated the effects of acidic water and aluminum on the physi-
ology and migratory behavior of Atlantic salmon smolts in the Narraguagus
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