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Abstract:
Year-round studies were made of condition, annulus formation, growth and food habits of brown trout
(Salmo trutta) and rainbow trout (Salmo gairdneri) from sections of the Firehole River with contrasting
temperature regimes, between July 1974 and October 1975. The study sections provided three
temperature regimes, ranging from typical cold water to one resembling the warmer limits of trout
distribution.

Condition of brown trout in the cold water habitat showed typical seasonal fluctuations with high
values occurring during the growing season from spring through late summer and low values in fall and
winter. Fluctuations in the condition of brown and rainbow trout in the warmest water habitat indicated
two growth periods per year and a longer total annual growth period.

Elevated summer water temperatures restricted trout growth at the warmest water station. However,
growth resumed with cooling of waters in early fall, resulting in an abnormal pattern of annulus
formation with as many as three annuli being laid down per year. The presence of summer checks on
scales collected at the intermediate temperature station indicated that two growth periods per year
occurred in a similar manner at this station. Trout at the cold water stations did not form initial annuli
until the second year of life, while those at the intermediate and warmest water stations formed annuli
in their first year of life.

Brown trout showed the greatest length at age at the warmest water station and the least at the cold
water station. Rainbow trout exhibited a slightly greater length at age than brown trout at the warmest
water station. This advantage was attributable to more rapid early growth. Instantaneous population
growth rates in weight (Gx) were estimated.

Trout at the cold water stations fed primarily on immature caddisflies, mayflies, and stoneflies.
Molluscs, emerging dipterans and mayflies were the most important food in the warmest water habitat.
It was speculated that molluscs, emerging insects, and general good availability of food allowed for
good trout growth in the warmest water habitat. 
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