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ABSTRACT

We studied the transformation from parr to smolt and factors re la ted to
the transformation of wild and hatchery summer steelhead t rout  ( S a l m o
g a i r d n e r i )  indigenous to the Snake River drainage i n  1973 and 1974.
Changes i n  appearance, coe f f i c ien t  of condi t ion,  NaK-ATPase a c t i v i t y ,
saltwater tolerance, and migratory behavior were used as indexes of the
transformation. For hatchery f i sh  we evaluated the e f fec ts  of date of
release, length and age at release, rearing i n  15 C versus 10 C water and
cold water conditioning on the transformation and seaward migration.

Parr-smolt transformation i n  wild and hatchery summer steelhead t rout
was size dependent and seasonal i n  occurrence. Summer steelhead t rout
must be at least 140 - 160 mm in length for the transformation and seaward
migration to occur. The downstream migration of wild and hatchery steelhead
trout  occurred from A p r i l  through mid-June with the peak of migration from
early to mid-May. Smolts which did not migrate reverted to parr before the
f i r s t  of July.

Summer steelhead t rout  which had undergone parr-smolt transform-
at ion  became s i l ve ry  i n  appearance, had a reduced coe f f i c ien t  of con-
d i t i o n ,  an elevation i n  g i l l  NaK-ATPase a c t i v i t y ,  and migrated soon
a f t e r  release. Changes i n  appearance, coe f f i c ien t  of condi t ion,  and NaK-
ATPase a c t i v i t y  preceded the onset of seaward migration but the a b i l i t y
to survive i n  saltwater was not f u l l y  developed i n  the f i s h  we tested at
the time of release.

Hatchery steelhead t rout  released at the s ta r t  of the normal period of
seaward migration by wild f i s h  (mid-Apr i l )  migrated soon a f te r  release and i n
larger numbers than f i s h  released ea r l i e r  i n  the migration season. Late A p r i l
appeared to be the optimum time of release for age I steelhead t rout  reared
at the Hayden Creek Station and Niagara Springs Hatchery.

Steelhead t rou t  longer than 170 mm had more pronounced and ea r l i e r
changes associated with parr-smolt transformation than f i s h  shorter than 170
mm. Large f i s h  migrated ear l i e r  and i n  larger numbers than small f i sh .

Hatchery steelhead t rout  c lass i f i ed  as smolts or intermediates at release
migrated at a higher rate than f i sh  c lass i f i ed  as parrs. Fish c lass i f ied  as
parrs which did migrate, did so as early as f i sh  c lass i f i ed  as smolts or
intermediates.
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The onset of smoltification occurred earlier for fish reared two years
than for those reared one year in a hatchery. The two year old steelhead
trout migrated more rapidly and in larger numbers than comparable one
year old fish.

Steelhead trout reared in the 15 C water at Niagara Springs Hatchery had
less pronounced changes in  coefficient of condition and NaK-ATPase ac t i v i t y
and probably a less complete parr-smolt transformation than f ish reared in
colder water. A smaller percentage of the Niagara Springs steelhead trout
migrated and they did so later in the migration season than f ish reared at
Hayden Creek Station in cooler water.

Conditioning steelhead trout in cold water (1.7 - 8.9 C) for 2-8 weeks
before release after being reared in 15 C water did not increase the number
of fish migrating before June 1 or accelerate the timing of migration. Cold
water conditioning seemed to delay the migration of some f ish.
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