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Genetic Differentiation of
Rainbow Trout (Oncorhynchus mykiss) in the
Kenai River, Alaska

William J. Spearman, Steve J. Miller, Matthew A. Cronin’,

Douglas E. Palmer?, and Charles C. Krueger
Fish Genetics Laboratory, U.S. Fish and Wildlife Service,
1011 East Tudor Road, Anchorage, Alaska 99503

Abstract: Population structure of rainbow trout (Oncorhynchus mykiss) in the Kenai River was
examined by comparing two collections from the Kenai River mainstem — one collection from
above and one from below Skilak Lake. Genetic variation in the Kenai River was also compared to
seven other collections from Alaska comprising two anadromous steelhead collections from Kodiak
Island and five rainbow trout collections from southwest Alaska. At the molecular level, five
mitochondrial DNA (mtDNA) genotypes displayed low DNA sequence divergence (p=0.008-0.04).
At the population level, significant genetic differences were observed among all nine collections,
including presence and absence of genotypes (P<0.001; F=0.3). Some of the greatest genetic
distances occurred between collections that were geographically close to each other. The two
collections from the Kenai River were different as indicated by two genotypes that were in
significantly different (P<0.001) proportions in each collection. The most common genotype in
rainbow trout below Skilak Lake (55%) was the least common above the lake (4%). Genetic results
were consistent with movements based on radio telemetry findings and supported the conclusion that
at least two populations apparently exist in the Kenai River — one above Skilak Lake and one
below. Additional populations may be present in the Kenai River; however, a more thorough study
design would be required to fully characterize the population structure. Our results have clear
implications for management and suggest the possibility of multiple populations of rainbow trout
occurring in other river systems.

Introduction

Rainbow trout (Oncorhynchus mykiss) and
steelhead occur in southern Alaska, including the
Kodiak support
recreational and subsistence fisheries.

archipelago, and important
The Kenai
River, world renowned for its trophy chinook salmon
(0. tshawytscha) fishery, also hosts a world class
rainbow trout fishery. The rainbow trout fishery of
the Kenai River is an important element of the
economy and culture of the Kenai Peninsula. About
54% of the Kenai River drainage lies within the Kenai
National Wildlife Refuge (NWR) and the catch of

rainbow trout from the Kenai River alone has

comprised 50% of the total catch of rainbow trout
from the entire Kenai Peninsula (USFWS 1995).
Catches of rainbow trout in the Kenai River have
ranged from 8,720 to 62,152 fish annually since 1984
(Nelson 1995; Howe et al. 1996) and the river is one
of the most intensively fished in Alaska (Howe et al.
1996).
Rainbow trout are thought
semi—isolated populations when they occupy major
river drainages. While relatively little reproductive
interchange of resident fish among
geographically separate major river drainages
(Allendorf 1975; Wishard et al. 1984; Nielsen et al.

to occur as

occurs
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1994), little is known about the population structure of
rainbow trout within systems. Genetic
differentiation within drainages has been reported for
brown trout (Salmo trurta; Allendorf et al. 1976),
. cutthroat trout (S. clarki clarki; Campton and Utter
1987), as well as rainbow trout (Northcote et al. 1970;
Krueger and May 1987; Currens et al. 1990). For
example, Krueger and May (1987) described
population structure of rainbow trout in a portion of
the Lake Superior watershed. They reported greater
genetic distances among populations within the Brule
River drainage than among some of the more
geographically distant sites. Thisindicates that forces,
such as homing to natal streams to spawn, can exist
within drainages to keep populations reproductively
isolated and thus maintain genetic differences.

To meet management and conservation
objectives, fishery managers need to know whether the
rainbow trout in a river represent a single population
or multiple, smaller populations. If multiple
populations exist, managers should also know the
number of populations and their spatial and temporal
boundaries. Different populations may have different
population dynamics where production, recruitment,
and age class structure differ among populations.
Such information on population structure has
implications for stock conservation, habitat protection,
population modeling, environmental assessments, and
developing management plans. In general, different
populations may require different management
regimens.

The Kenai River above Skilak Lake has been

river

managed differently from below the lake since the mid,

1980s in response to increasing fishing pressure on
rainbow trout (Nelson 1995). Results from a tagging
study during that period suggested that the rainbow
trout in the upper Kenai River above Skilak Lake
could be a population separate from the rainbow trout
below Skilak Lake (Lafferty 1989). In recognition of
differential fishing pressure in the upper and lower
river plus the indication of different populations, the
Alaska Board of Fisheries classified the upper Kenai
River as a trophy fishery in 1986, while the river from
Skilak Lake downstream was managed for sustained
yield (Nelson 1995). In 1997, the management status
of the upper Kenai River above Skilak Lake was
changed to catch—and-release.

Increasing sport fishing pressure in recent years,
coupled with a lack of biological information on
rainbow trout in the Kenai River, generated concern
about potential negative impacts to populations in the
middle and upper reaches of the river (USFWS 1995).
This concern prompted studies by the Alaska
Department of Fish and Game (ADFG) and the U.S.
Fish and Wildlife Service (USFWS). ADFG
conducted a stock assessment of the rainbow trout
population in the upper Kenai River during 1995
(Hayes and Hasbrouck 1996). Concurrent studies
were conducted by the USFWS which compared
migratory behavior, seasonal distribution, and genetic
characteristics of rainbow trout above and below
Skilak Lake (Palmer 1998; this study).

The primary objective of this study was to
determine if there was evidence of more than one
population of rainbow trout in the Kenai River based
on genetic variation. In the process of examining
Kenai River rainbow trout, we also assessed genetic
variation on a broad geographic scale using collections
of rainbow trout and steelhead from other locations in
Alaska. This provided a relative benchmark of
variation by which to interpret our results from the
Kenai River. Our objective did not include full
characterization of the population structure of rainbow
trout in the Kenai River as that would require a more
elaborate study design; thus, this study was designed
as a preliminary evaluation of population structure in
the Kenai River.

Methods

Clips of fin rays from rainbow trout were
collected during May—September 1995 fromthe Kenai
River mainstem above (N=29) and below (N=32)
Skilak Lake (Figure 1). For the purposes of this study,
we considered these collections to be adequately
representative of purported populations above and
below Skilak Lake because evidence from a radio
telemetry study indicated that fish tagged above the
lake did not commonly venture into the mainstem
below the lake and vice versa (Palmer 1998). Samples
from the Togiak NWR were collected in July 1995
and May-June 1996 (N=51) from three separate
drainages: the Arolik, Osviak, and Togiak rivers,
where three tributaries of the Togiak River were
sampled (Ongivinuk, Pungokepuk, and Gechiak
rivers). Samples from the Kodiak NWR were
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Figure 1. Map of the Kenai River showing collection locations above and below Skilak Lake.

collected in October 1996 (N=20; Figure 2) from two
drainages in the southwest portion of Kodiak Island.
Fin clip samples were stored in individually numbered
vials with 70% ethanol until processed. For the Kenai

NWR collections, trout ranged in size from 220 mmto
311 mm fork length (FL; except for one fish where
FL=150 mm). Collections from the Kodiak and
Togiak NWRs (FL.>360 mm) were used as outgroups
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Figure 2. Map showing the geographic distribution of collections.
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