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3. Biological Data On and Factors
Affecting Covered Species

The Forest Practices Habitat Conservation Plan (FPHCP) covers fish and aquatic or
riparian-dependent amphibians. Chapter 1 provides information on which species are
covered by the plan and why those species were chosen. This chapter provides a closer
look at these species, including how they live (life history, habitat requirements), where
they are found (distribution), how well they are doing (status) and factors that affect
them.

3-1 Fish

Washington’s new forest practices rules were developed to protect aquatic and riparian-
dependent species, including all fish species. Salmonid species have historically been
given the most attention due to their recreational and economic value, and to the fact that
many populations have declined over recent years. However, non-salmonid fish species
are also receiving recognition and protection from forest practices rules. Ten of the

41 FPHCP-covered non-salmonid fish species are federally listed and/or state listed
species of concern (See Tables 3.1 and 3.2). Within this chapter, salmonid fish species
are described first, due to their listing status and because of the greater abundance of
fisheries management data and scientific literature.

3-1.1 Life History of Covered Fish Species

The life histories of various fish species covered by the FPHCP can differ greatly.
Preferred habitat types and length of time within those habitats will vary by species.
Some die after spawning, others return to spawn again the following year. Fish species—
especially salmonids—can usually be described by one or more of the following life
history strategies:

= Anadromous—Spawning and juvenile rearing (varying length of time) in
freshwater; migration to saltwater for adult rearing

m  Adfluvial—Spawning and juvenile rearing (varying length of time) in freshwater
tributaries; migration to lakes or reservoirs for adult rearing

m  Fluvial—Spawning and juvenile rearing (varying length of time) in small
freshwater streams; migration to larger rivers for adult rearing

m Resident—Entire life history occurs in smaller streams
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3-1.1.1 SALMONID SPECIES

Washington State salmonids (members of the family Salmonidae) covered under the
FPHCP include several species of Pacific salmon, trout and char. Salmonid populations
have evolved within their specific habitats throughout the last 10,000 years (Miller 1965).
Water chemistry, water flow and physical habitat components unique to each watershed
have contributed to the development of a wide variety of distinct populations for each
salmonid species throughout the state. Each salmonid species has a unique set of physical
traits and habitat preferences, which leads to different spatial and temporal habitat use
patterns and diverse life histories. Although some overlap occurs, habitat use can be
staggered in time and/or separated by distance. In addition to the diversity of life history
patterns between species, there is also a rich diversity of life histories within a species or
population, a strategy that contributes to sustainability during changing environmental
conditions (Lichatowich 1993a).

The life cycle of salmonids can be divided into as many as seven distinct phases,
depending on life history strategy: upstream migration, spawning, egg incubation, fry
emergence, juvenile rearing, smolt outmigration and marine rearing. Migrating adult
salmon (i.e., anadromous, adfluvial, fluvial) return to their natal streams to spawn and
reproduce. The female excavates a pocket within the gravel substrate (redd) where she
deposits her eggs. One or more males simultaneously fertilize the eggs prior to the female
covering them with loose gravel. The eggs incubate within the interstitial spaces in the
gravel substrate, developing from eggs to alevin and feeding on their yolk sack until
emergence. Fry emerge from the gravels in search of food and protective cover.
Anadromous juveniles rear in fresh water for anywhere from a few days (e.g. pink
salmon) to a few years (e.g. steelhead) depending on the species and environmental
conditions. Following the freshwater rearing period, juvenile salmon migrate from their
natal streams and begin acclimating to saltwater through a process called smoltification.
Smolts forage, rest and grow in estuaries and nearshore habitats as they migrate toward
the ocean environment. Growth and development continues in the open ocean for a few
months to several years, depending on the species. When mature, adult salmon begin
migration back to their natal streams where they spawn and die, becoming part of the
nutrient cycle that feeds future generations of fish and wildlife (Spence et. al. 1996;
Salo and Cundy 1987).

The following text describes the life history of the various salmonid species.

Chinook (Oncorhynchus tshawytscha)

Chinook salmon—also known as king salmon—are distinguished as adults by black spots
on both lobes of the caudal fin and black gums along the lower jaw. At maturity, they can
be the largest of salmon species (4-5 years average and 2-1/2 to 125 pounds, or

22 pounds average) (Wydoski and Whitney 2003). Chinook return to their spawning
grounds, which can vary by population from just above tidal influence to as far as

1,200 miles upstream. Because of their size, preferred spawning habitat includes deeper
water and larger gravels than for most other salmon species.

The timing at which adults return to fresh water to spawn (often termed as a “run”), can
occur during spring, summer or fall, depending upon the particular population and river
system. Spring chinook adults begin to enter fresh water in May or early June and spawn
from July through September—typically in small headwater streams. Eggs incubate
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through autumn and winter, generally requiring additional development time due to the

colder headwater stream temperatures. Adult summer chinook enter freshwater streams
as early as June and spawn from September through October. Fall chinook populations

spawn from late September through December. Fall chinook eggs incubate in the gravel
until January through early March.

After emerging from the gravel, juveniles rear in fresh water for two months to two years.
Two life history types—ocean and stream—are recognized in chinook salmon, based
upon the length of time the juvenile fish spend rearing in streams and rivers. Ocean-type
chinook move relatively quickly into saltwater following emergence. Some fry enter
marine environments almost immediately, but most inhabit the shallow side margins and
side sloughs for up to two months. Most fall chinook are ocean-type. Stream-type
chinook overwinter in fresh water, typically migrating to the ocean the following spring.
However, in very cold, unproductive systems, young stream-type chinook may rear for
two years before smolting. Spring and summer chinook populations are more likely than
fall chinook populations to be stream-type (Marshall et al. 1995).

Outmigration of smolts to the marine environment occurs over a broad period—typically
January through August (Smith 1999)—and varies between spring, summer and fall
chinook. Smolts spend time within estuarine and nearshore environments before they
enter the ocean.

Chum (Oncorhynchus keta)

Chum salmon—also known as dog salmon and/or calico salmon—are distinguished by
the reddish purple vertical markings along the sides of spawning adults. In the Pacific
Northwest, freshwater migration is typically short in distance (<50 miles). Chum salmon
utilize the low-gradient (—between one and two percent), sometimes tidally-influenced
reaches of streams for spawning. Chum fry typically spend less than 30 days in the fresh
water after emergence, but remain in the estuary and nearshore environments as
juveniles. In these environments, juveniles feed primarily on copepods, tunicates and
euphausiids prior to migrating out to the ocean (Lichatowich 1993b). Chum return to
fresh water in three to five years to spawn, with each female accompanied by one or more
males. The average weight of spawning adults is nine pounds (range 3 to 45 pounds;
Wydoski and Whitney 2003). Post-spawned chum carcasses provide high nutrient values
for juvenile salmonids and numerous wildlife species. In Washington, the abundance of
chum salmon tends to fluctuate during even and odd years, suggesting a possible
competitive interaction with pink salmon in estuary or nearshore habitats (Salo 1991).

Chum salmon have three distinct run times: summer, fall and winter. Summer chum
begin their upstream migration and spawning during low summer flows in mid-August
through mid-October, with fry emergence ranging from the beginning of February
through mid-April, depending on water temperatures (WDFW and Point-No-Point Treaty
Tribes 2000). Fall chum adults enter the rivers in late October through November and
spawn in November and December. Winter chum adults migrate upstream from
December through January and spawn from January through February. Fall and winter
chum fry emerge from the gravels in March and April, and quickly outmigrate to the
estuary for rearing (Smith 1999).
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Pink (Oncorhynchus gorbuscha)

Pink salmon—also known as humpback salmon—are distinguished by oblong spots on
the dorsal and caudal fins, as well as white ventral and green dorsal surfaces in spawning
adults. The males develop a distinctive dorsal hump when returning to the spawning
grounds. Pinks typically begin their upstream migration in mid-July during low summer
flows and spawn in September and October. They typically spawn in large groups,
usually near tidewater (Spence et al. 1996). Fry emerge from their redds in late February
to early May, depending on water temperature, and migrate downstream to the estuary
within a month. Juveniles remain in estuarine/nearshore waters for several months and
then move offshore as they migrate to the Pacific Ocean, where they remain a little over a
year until the next spawning cycle. The average weight of spawning adults is four pounds
(range two to nine pounds; Wydoski and Whitney 2003). Preferred foods include
euphausiids, amphipods, fish, squid, copepods and pteropods (Lichatowich 1993b). Most
pink salmon populations in Washington return to their natal streams only in odd years.
The exception is the Snohomish Basin, which supports both even and odd year pink
salmon populations (Smith 1999).

Coho (Oncorhynchus kisutch)

Coho—also known as silver salmon—are distinguished by black spots on the upper part
of the caudal fin and a white mouth. Coho adults begin their upstream migration between
September and December, penetrate deep into the upper watersheds, spawn from October
through February and fry emerge in early March to late July. Most juvenile coho remain
at least one year in fresh water, although recent studies have shown that some populations
spend time in estuaries prior to smoltification. Those that remain in fresh water rear in
shallow gravel areas near the stream bank, keeping to pools and side channels and away
from severe winter flows. They school at first, but later disperse and become aggressive
and territorial (Smith 1999). Coho smolt and migrate to sea in the spring

(Lichatowich 1993b). They typically spend two years at sea and return as three-year-old
adults. Most adult coho salmon weigh between 8 and 12 pounds; however, they have
been known to reach 31 pounds (Wydoski and Whitney 2003).

In the autumn, as water temperatures decrease, juvenile coho move into available side
channels, spring-fed ponds and other off-channel sites to avoid winter floods. Streams
with more structure (logs/rootwads, boulders, undercut banks) support more coho, not
only because they provide more territories/usable habitat, but they also provide more
food and cover (Scrivener and Andersen 1982). There is a positive correlation between
their primary diet of insect material and the extent to which the stream is overgrown with
vegetation (Chapman 1965). During the winter, coho often feed on the adult salmonid
carcasses (Bilby et al. 1996). As coho juveniles grow into yearlings, they become more
predatory on other salmonids. Coho use estuaries primarily for interim feeding while they
adjust physiologically to saltwater and then move offshore to deeper waters

(Smith 1999).

Sockeye and Kokanee (Oncorhynchus nerka)

Sockeye—also known as red salmon—are distinguished by their lack of spots on the
back or caudal fin and, as spawning adults, by their red bodies and green heads. Sockeye
enter fresh water for upstream migration during the summer months, spend time resting
in deep pools or lakes and enter the spawning grounds when ready to spawn (usually
from late summer to fall; Spence et al. 1996). Sockeye are unique in that they exhibit
three types of the anadromous life history strategy. One type spawns in rivers but rears in
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lakes for one to three years to complete their freshwater life cycle prior to migrating out
to sea. Another type spawns along lakeshores and rears in lakes for one to three years
prior to migrating out to sea. Three-year migrants are uncommon in Washington State
(J. Sneva, pers. comm., 2004). The third type spawns and rears in rivers and streams for
one year (J. Sneva, pers. comm., 2004) prior to migrating to the sea.

Incubation time varies from 50 days to 5 months, depending on water temperature, after
which emerging fry either remain in the river or find their way to a nursery lake for
rearing, where they feed on larval and adult insects and zooplankton. Juvenile sockeye
spend up to three years in fresh water prior to smoltification in spring, although some
strains outmigrate immediately upon emergence and others become residual (Kokanee).
Migrating sockeye juveniles remain within the estuarine/nearshore environment
throughout the summer, feeding on insects, crustaceans and small fish and their larvae.
Sockeye grow and develop two to four years in the ocean prior to returning to their natal
stream or lake to spawn (Wydoski and Whitney 2003). Although adult sockeye salmon
may reach a weight of 15.5 pounds, most adult fish weigh between 3.5 and 8 pounds.

Kokanee are either landlocked or residualized sockeye salmon. Populations occur in
many lakes in northern Washington on both sides of the Cascade mountains. Typically,
kokanee populations are maintained by stocking hatchery fish; however, self-sustaining
populations also occur. Kokanee spawn where groundwater upwelling occurs along the
shoreline of lakes or in tributaries. Juveniles rear in lakes, feeding on zooplankton and
aquatic insect larvae (Wydoski and Whitney 2003).

Steelhead, Rainbow and Interior Redband Trout (Oncorhynchus mykiss)

Steelhead trout are distinguished by their uniform silvery color up until spawning time,
when they darken in color. They are the anadromous form of this species, with a unique
and complex life history. Unlike Pacific salmon, steelhead may return to sea after
spawning and migrate again to fresh water to spawn again another year. There are two
runs of steelhead: summer and winter. While there is some overlap, winter run steelhead
typically enter streams for spawning between November and April, and summer
steelhead enter streams between May and October (Wydoski and Whitney 2003).
Summer steelhead usually spawn farther upstream than winter populations and dominate
inland areas such as the Columbia Basin. The coastal westside streams typically support
more winter steelhead populations (Smith 1999).

Steelhead fry emerge April through June and spend one to two years—and rarely

three years—in fresh water (T. Johnson, pers. comm., 2002), preferring riffle areas in the
summer and occupying pools during the rest of the year (Wydoski and Whitney 2003).
Most steelhead returning to Washington streams after spending two years in saltwater
weigh five to ten pounds (Wydoski and Whitney 2003). During the winter, they often
feed on the carcasses of adult salmon (Bilby et al. 1996). Steelhead migrate to sea in the
spring, spending two to four years in the open ocean (Wydoski and Whitney 2003)
feeding on crustaceans, squid, herring and other fish (Lichatowich 1993b).

Rainbow trout, the non-anadromous form of the species, are distinguished by a reddish
stripe that is usually present along the sides of adults. Two subspecies of rainbow trout
occur in Washington: coastal rainbow (Oncorhynchus mykiss irideus) and Columbia
redband trout (Oncorhynchus mykiss gairdneri). Native coastal rainbow inhabit streams
and lakes in western Washington and inland into the Columbia River basin. They can
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exhibit the fluvial, adfluvial or resident life history strategies. Growth tends to be faster in
eastside waters, where temperatures are higher and streams and lakes are typically richer
in nutrients (Wydoski and Whitney 2003). Rainbow trout usually spawn between
February and June, but there is also a fall spawning population. All spawning takes place
in streams. Like steelhead, not all rainbow die after spawning. Fish mature between one
and five years, depending on growth rate, and feed primarily on bottom-dwelling aquatic
insects, amphipods, aquatic worms and fish eggs (Wydoski and Whitney 2003).

Native redband trout are the non-anadromous inland (east of the Cascade Range)
subspecies of rainbow trout. Although redband trout appear to be widely distributed
within the Columbia River Basin, their status is clouded by the uncertainty over
taxonomic classification within the species, and by more than a century of stocking
hatchery rainbow trout and steelhead. Interior redband trout are a Federal species of
concern. Little published information exists for redband trout in Washington State, but
Oregon status reports have described some life history traits. In some basins, fluvial and
adfluvial redband trout migrate upstream in the spring and spawn in their respective
basins from April to July depending upon elevation. Most stream-resident fish spawn in
the spring and summer (ODFW 1999).

Coastal (Oncorhynchus clarki clarki) and Westslope (Oncorhynchus clarki lewisi)
Cutthroat Trout

Cutthroat trout, in general, are distinguished by having a large mouth, which extends
beyond the posterior eye margin, and a red/orange slit under the jaw. The two
subspecies—coastal and westslope—are mainly distinguished by their spotting patterns.
Coastal cutthroat have numerous dark spots present over their entire body, while the
westslope cutthroat spotting occurs primarily above the lateral line and are most
numerous on the caudal peduncle (directly anterior to the tail) (Wydoski and Whitney
2003).

The coastal cutthroat trout is the only subspecies of cutthroat exhibiting the anadromous
life history strategy in addition to the other three life history strategies (i.e., adfluvial,
fluvial, and resident). Cutthroat with different life history strategies often occupy the
same areas without interbreeding. In Washington, the anadromous cutthroat trout
(typically known as “searun” cutthroat) is widely distributed in the lower Columbia River
and the Coastal and Puget Sound drainages. The searun cutthroat generally spawns
between December and February in small headwater streams accessible to the ocean.
They may outmigrate as young juveniles and take up residence in estuaries, feeding on
smaller fish, amphibians and crustaceans. Growth is variable, but more rapid in marine
waters with maturity typically reached at three or four years of age. Mature searun
cutthroat may reach an average of two pounds (Wydoski and Whitney 2003).

Native freshwater (non-anadromous) cutthroat trout occur in many of Washington’s lakes
and streams as one of two subspecies (i.e., Coastal and Westslope). Freshwater coastal
cutthroat are primarily found in headwater streams of western Washington and tributaries
of the Columbia River. Westslope cutthroat are found in the mid- and upper-Columbia
tributaries, as well as throughout northeastern Washington. Spawning generally takes
place from March through July in smaller headwater tributaries. The headwater
tributaries used by resident cutthroat are typically cold, nutrient-poor waters that result in
slow growth. Fluvial and adfluvial forms can exhibit more growth due to warmer water
temperatures and nutrient availability. (Wydoski and Whitney 2003).
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Bull Trout (Salvelinus confluentus)and Dolly Varden (Salvelinus malma)

Bull trout and Dolly Varden, both native char, were long considered to be the same
species. The two native char have strong biological similarities (i.e., morphology, habits,
habitat and life history; Wydoski and Whitney 2003). However, in 1978 bull trout and
Dolly Varden became two species based on anatomical measurements and characteristics,
as well as embryological development (Cavender 1978). Bull trout inhabit both eastern
and western Washington, while Dolly Varden are only present in the Puget Sound and
coastal rivers west of the Cascade Range. Bull trout exhibit four life history strategies:
anadromous, adfluvial, fluvial and resident. Dolly Varden are often anadromous, but also
exhibit the other life history strategies.

Bull trout and Dolly VVarden move upstream (i.e., migratory forms such as anadromous,
adfluvial and fluvial) in late summer and early fall to spawn in September and October—
or in November at higher elevations (Wydoski and Whitney 2003). Both species prefer
clean, cold water (50 °F) for spawning (Oregon Department of Environmental Quality
1995) and even colder water (36-39 °F) for incubation (Rieman and Mcintyre 1993).
Preferred spawning areas often include groundwater infiltration (Spence et al. 1996).
Extended incubation periods (up to 220 days) make eggs and fry particularly susceptible
to increases in fine sediments (USFWS 1998). Fry are typically found in shallow,
backwater side channels and eddies in proximity to instream cover (Pratt 1984). Juveniles
are typically found in interstitial spaces in the substrate, and subadults in deeper pools of
streams or in the deep water of lakes with temperatures less than 59 °F (Pratt 1992). Both
species mature at approximately 5 years and live for 12 or more years. Bull trout (and
presumably Dolly Varden) typically reproduce in alternate years (Armstrong and Morrow
1980; USFWS 1998). While in marine waters (i.e., estuarine and nearshore habitats), bull
trout have been observed to forage on surf smelt and other small schooling fish (e.g.,
sandlance, herring) (Kraemer 1994; Brenkman and Corbett 2003). They have also been
observed to move through marine areas to independent tributaries, looking for foraging
opportunities (Olympic Peninsula Management Unit Bull Trout Technical Guidance,
draft, 2004). Bull trout often extend their time in estuaries into the fall, when they can
follow adult migrating salmon upstream in order to feed upon their eggs.

Non-anadromous bull trout and Dolly Varden exhibit three life history strategies, each
with unique habitat requirements: adfluvial, fluvial and resident. Adfluvial forms rear as
juveniles in tributaries, migrate to lakes where most of their growth occurs, then return to
the tributaries as adults to spawn. Spawning for fluvial forms occurs in smaller tributaries
with major growth and maturation occurring in river mainstems. Resident forms complete
all life stages (spawning, rearing, overwintering) in small headwater streams, often
upstream of barriers to other salmonids (Brown 1994; Goetz 1989).

Pygmy Whitefish (Prosopium coulteri)

Pygmy whitefish are members of the trout and salmon family (Salmonidae) and are
typically between five and six inches in length when mature, reaching a maximum length
of about 11 inches. The pygmy whitefish is a remnant species from the last ice age, with
a spotty distribution across northern North America and in the Columbia River drainage
in Washington. The pygmy whitefish has been eliminated from a minimum of 40 percent
of its range in the state. Historically, pygmy whitefish were known to have occupied

15 lakes; however, today they are currently found in only 9 (Hallock and Mongillo 1998).
The future of pygmy whitefish populations is dependent upon maintaining water quality
and spawning habitat, and preventing introduction of new predator species. Additionally,
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pygmy whitefish populations are especially vulnerable to local extinction because
recruitment of new fish is usually impossible among isolated lake systems. The pygmy
whitefish has no Federal status; however, WDFW considers the pygmy whitefish as State
Sensitive (M. Hallock, pers. comm., 2003).

The pygmy whitefish inhabits lakes and cold streams. In lakes, the pygmy whitefish most
often occurs in water deeper than 20 feet or in the shallows during spawning. Streams
they inhabit may be of moderate to swift current, and may be silty or clear

(Hallock and Mongillo 1998). McPhail and Carveth (1992) classify the pygmy whitefish
as a coldwater stenotherm. Through temperature profiles, WDFW determined that they
were almost always captured in water temperatures below 50 °F. Pygmy whitefish spawn
in streams or lakes from late summer to early winter, depending upon geographic location
and elevation. Within spawning streams, they preferred pools, shallow riffles and over
pool tailouts. Lake spawning by pygmy whitefish occurs during the night-time, with fish
moving into the shallows in late afternoon and back out into deep water towards the next
morning’s daylight (Wallace and Simpson 1978). It is believed that they scatter their eggs
over coarse gravel, as do other species in their genus (Scott and Crossman 1973).
Although variable across its range, pygmy whitefish are generally short-lived and grow
slowly. Little water temperature data have been collected during the spawning period.

Mountain Whitefish (Prosopium williamsoni)

Whitefish are members of the trout and salmon family (Salmonidae). Mountain whitefish
are typically about 10 to 16 inches in length when mature. They represent an important
food fish for humans, providing a variety of angling opportunities. The mountain
whitefish are the most common of the three whitefish in Washington (including the
pygmy whitefish and the non-native lake whitefish) and are found throughout the state.
The mountain whitefish is a long-lived species, known to live to about 11 years of age
(Wydoski and Whitney 2003). They currently have no Federal or state listing status in
Washington.

Mountain whitefish are found in streams and in cold, deep lakes. In streams they are
found primarily in the riffle areas in summer, but prefer large pools during winter
(Wydoski and Whitney 2003). They have been found in water with a velocity of about
2.6 feet per second. The mountain whitefish generally inhabits larger streams, with an
average temperature of 48-52 °F. They may occur in the deep water of lakes, but in
northern lakes they are usually found no deeper than 30 feet

(Wydoski and Whitney 2003).

Mountain whitefish typically reach sexual maturity between three and four years of age.
Spawning generally occurs in late October and early November. They prefer to spawn
over gravel in stream riffles and on gravel shoals along lakeshores. Spawning typically
occurs when water temperatures reach 40-45 °F. Eggs hatch in the early spring, and
juveniles can be found along stream and lake shallows for a few weeks before migrating
offshore into deeper water (Scott and Crossman 1973).

3-1.1.2 OTHER FISH SPECIES

Many native fish species besides salmonids inhabit Washington’s freshwater streams and
lakes, as well as estuaries and nearshore habitats. The following text describes the life
histories and other relevant biological information for these species. Species are arranged
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in common groups where possible (e.g., lamprey, suckers, dace, sculpin, etc.); other
species are described independently.

River Lamprey (Lampetra ayresi)

Lampreys are members of the family Petromyzontidae, an ancient fish group without true
bones. River lamprey are one of the few parasitic fish found in coastal streams and
estuaries from San Francisco Bay to southeastern Alaska, and inland in the Columbia
River to the Columbia Gorge (Kostow 2002; Wydoski and Whitney 2003). Adult river
lampreys are thought to occur in deep-water habitats of mainstem rivers (Kostow 2002).
The river lamprey is a Federal Species of Concern in Washington, and has recently
(1998) been listed as a State Candidate species. Population declines of the related Pacific
lamprey have prompted concern for the river lamprey. Results of trawl surveys and
sockeye smolt surveys at the Ballard Locks indicate that the river lamprey is a relatively
common species in Lake Washington (City of Seattle 2000). Whether they are equally
common elsewhere is unknown.

Little is known regarding the habitat requirements of the river lamprey. Adults are
anadromous and parasitic on a wide variety of fish, including coho salmon, kokanee,
smelt and herring (Kostow 2002; Scott and Crossman 1973). Parasitism of sockeye
smolts has been observed in Lake Washington (City of Seattle 2000). Based on
comparisons with other lamprey species, Hart (1973) surmised that river lamprey larvae
remain in their natal streams for several years, usually in silt-sand backwaters and eddies
near the bank. The larvae, indistinguishable from those of the western brook lamprey, are
toothless and feed on microscopic plants and animals (Hart 1973; Scott and Crossman
1973). Metamorphosis occurs over a very long period, from July to April (Kostow 2002).
In the final stages, lampreys congregate just upstream from saltwater, entering the ocean
in late spring (Moyle et al. 1995). In their saltwater phase, river lampreys keep very close
to shore and remain in the ocean for a short time—between 10 and 16 weeks

(Kostow 2002; Moyle et al. 1995). Adults migrate back into fresh water in the fall, spawn
in the winter and spring in clean gravel areas of small tributaries, and die after spawning
(Moyle et al. 1995).

Western Brook Lamprey (Lampetra richardsoni)

The western brook lamprey (family Petromyzontidae) can reach seven inches in length
and, unlike their regional relatives, are not parasitic. They also differ from the other
species by spending their entire life in fresh water. Historically, their abundance and
small size made them a commercial bait source for other fisheries in Washington
(Wydoski and Whitney 2003).

Western brook lamprey are found in coastal streams of western North America, from
California to British Columbia (Scott and Crossman 1973; Wydoski and Whitney 2003).
In Washington, these lamprey are found in coastal and Puget Sound streams and as far
inland as the upper reaches of the Yakima River (Wydoski and Whitney 2003). The
western brook lamprey currently has no listing status in Washington.

Western brook lampreys spawn in the spring, creating nests in coarse gravel at the head
of riffles in small streams. Eggs hatch after about ten days in water between 50-60 °F,
taking longer in colder temperatures. Within 30 days after hatching, larvae emerge from
the nests and move to the stream margin, where they burrow into silty areas. Similar to
other lamprey larvae, they are filter feeders, consuming primarily diatoms. Larvae remain
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in the stream bottom—apparently moving very little—for approximately four to six years
(Pletcher 1963).

In Canada, western brook lamprey larvae undergo metamorphosis between August and
November. Metamorphosed lampreys move to deep burrows, where they remain from
December to March or until they are ready to spawn (Pletcher 1963). Newly
metamorphosed brook lamprey have been collected in the Lake Washington drainage in
early February (Wydoski and Whitney 2003). Spawning, which occurs when water
temperatures exceed 50 °F (April to July in Canada), is followed within one month by the
death of the adults.

Pacific Lamprey (Lampetra tridentatus)

Pacific lamprey (family Petromyzontidae) are parasitic and the largest of Washington
lamprey species—up to 30 inches in length. This species was a food source for
indigenous peoples who smoked and sun dried them. Past commercial harvest has
occurred for this species, particularly in the Columbia River system where it is still
harvested in small numbers by Native Americans.

In Washington this species is found in most large coastal and Puget Sound rivers, and
occurs long distances inland in the Columbia, Snake and Yakima River systems

(Lee et al. 1980; Wydoski and Whitney 2003). Scott and Crossman (1973) describe the
Pacific lamprey as “penetrating all major rivers, often to headwaters.” The Pacific
lamprey is a Federal Species of Concern in Washington. Lamprey populations in the
upper Columbia and Snake River basins have declined dramatically, likely as a result of
elevated water temperatures, sedimentation of spawning gravels and barriers to migration
(Close et al. 1995). The species has no state-level listing status.

The Pacific lamprey exhibits an anadromous life history, although some evidence exists
that populations may occur in basins with no access to the ocean (Kostow 2002;

Wydoski and Whitney 2003). Adults are parasitic on a wide variety of fish, including
sockeye and pink salmon (Scott and Crossman 1973); the species is also known to attach
itself to marine mammals (Wydoski and Whitney 2003). Between July and October,
maturing Pacific lamprey enter fresh water and gradually move upstream to spawn the
following spring (Hart 1973). The nest usually consists of a shallow depression built in
gravel and rock substrates, or in sandy gravel at the upstream edge of a riffle (Hart 1973,
Scott and Crossman 1973). Eggs hatch in two to four weeks (19 days at 59 °F); newly
hatched larvae remain in their nests for two to three weeks before drifting downstream
and burying themselves in mud at the bottom of pools or other areas of soft mud and sand
(Hart 1973; Moyle 1976). Larvae live as filter-feeders, subsisting on algae and organic
matter for at least five years; if a particular area’s food supply is exhausted, larvae may
migrate to another area of the stream (Moyle 1976). Increased water flows during runoff
can also encourage outmigration by washing away the sand and silt that the larvae require
for anchoring themselves to the bottom (Hardisty and Potter 1971). After transformation
from larvae to juveniles (or young adults), Pacific lampreys migrate downstream in
spring and start parasitic life soon thereafter. The length of time spent in the ocean is not
known, with estimates ranging from 6 to 40 months (Kostow 2002). Adults die after
spawning (Moyle 1976).
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Olympic Mudminnow (NMovumbra hubbsi)

Olympic mudminnows are members of the Umbridae family—which includes only

five species worldwide—and are the only known fish species endemic to Washington.
They are small fish, generally about two inches long, and are found only in slow-moving
streams, wetlands and ponds with soft mud-bottom substrate, little or no water flow and
abundant aquatic vegetation (Harris 1974; Mongillo and Hallock 1999; Wydoski and
Whitney 2003). Species distribution is limited to low gradients, low elevations

(95 percent are below 328 feet elevation) in the coastal lowlands of the Olympic
Peninsula, the rivers of the Chehalis and lower Deschutes drainages, and the south Puget
Sound lowlands west of the Nisqually River (Mongillo and Hallock 1999;

Wydoski and Whitney 2003). It is possible that observations of Olympic mudminnows in
King and Snohomish counties are the result of illegal introductions from aquariums
(Mongillo and Hallock 1999). The Olympic mudminnow is listed as a Washington State
Sensitive species. The species is considered vulnerable due to its limited distribution and
its dependence on healthy wetland habitat (Mongillo and Hallock 1999).

Wydoski and Whitney (2003) observe that mudminnows are usually found under
overhanging banks or shore vegetation, preferring areas with low light and the brownish
water of bogs and swamps. Meldrim (1968) found a wide tolerance for temperature
extremes and low oxygen levels, but a restricted tolerance range for salinity and water
current. Most of the sites where mudminnows occur are classified as wetlands, a habitat
type that has been significantly diminished in quantity and quality over the last century
and a half (Mongillo and Hallock 1999). Adults spawn between November and June
(peaking in April and May) and females deposit eggs amidst clumps of vegetation to
which fry remain firmly attached for approximately one week after hatching

(Meldrim 1968 and Hagen et al. 1972; in Mongillo and Hallock 1999).

Columbia Tui Chub (Siphateles columbianus gila bicolor)

Tui chub, a member of the Cyprindae or “minnow” family, are typically long-lived small
individuals, with some populations composed almost entirely of fish less than 5 inches
long; however, they may attain lengths up to 16 inches over a lifespan of 20 years or
more (Moyle et al. 1995; Wydoski and Whitney 2003). In Washington, tui chub are
found in the central part of the state, east of the Columbia River

(Wydoski and Whitney 2003). Lee et al. (1997) show records of tui chub only from the
Lower Crab Creek and Lower Snake/Tucannon River drainages of eastern Washington.
The tui chub currently has no listing status in Washington.

Tui chub inhabit lakes—alkaline lakes in particular—and the deep, quiet waters of large
streams (Wydoski and Whitney 2003). For most of the year, adults gather in schools in
deep water, moving to shallow, nearshore areas to spawn between May and June or July,
when water temperatures are between 55 and 60 °F (Moyle et al. 1995;

Wydoski and Whitney 2003). Algal beds in shallow, inshore areas appear to be necessary
for successful spawning, egg hatching and larval survival (Moyle et al. 1995). Adults, in
spawning aggregations, mill around dense algal beds in about three-foot-deep water and
deposit adhesive eggs that stick to aquatic plants. Eggs hatch after about two weeks, and
young remain in the nearshore environment until winter, when they migrate into deeper
water offshore (Moyle et al. 1995, Wydoski and Whitney 2003). Generally, tui chub first
spawn in their third year of life (Wydoski and Whitney 2003). Wydoski and Whitney
(2003) noted that tui chub populations can become very dense, sometimes competing
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with trout. In some of the alkaline lakes of central Washington, tui chub populations are
periodically controlled for the benefit of rainbow trout.

Chiselmouth (Acrocheilus alutaceus)

Chiselmouth, a moderately sized (up to 12 inches) member of the minnow family
(Cyprinidae), is most commonly present in larger rivers and lakes. Its name comes from
the unique mouth characteristics that enhance its ability to feed by scraping algae and
vegetable matter from rocky surfaces. In Washington, this minnow species is found in
streams and lakes in the Columbia, Snake and Yakima systems

(Wydoski and Whitney 2003). The chiselmouth currently has no listing status in
Washington.

Chiselmouth are generally found in the warmer areas of streams with slow currents, and
occasionally in lakes (Wydoski and Whitney 2003). Adults spawn in tributary streams,
apparently in June or July when water temperatures exceed 63 °F. The only detailed
account of spawning comes from British Columbia, where eggs were found on the open
bottom and among boulders (Scott and Crossman 1973). Juveniles require three to four
years to attain sexual maturity and may live up to six years (Wydoski and Whitney 2003).
Adults feed primarily on diatoms and filamentous green algae by scraping their
distinctive chisel-like lower jaw along rocks or other bottom substrate, while juveniles
consume surface insects (Scott and Crossman 1973; Wydoski and Whitney 2003).

Lake Chub (Couesius plumbeus)

Lake chub—a member of the minnow family, Cyprinidae—rarely exceed four inches in
length (Scott and Crossman 1973). In Washington, they are known only from the
northeastern part of the state (Wydoski and Whitney 2003). Lake chub have recently
(1998) been listed as Washington State Candidate species because its distribution appears
sparse and its status is unknown in Washington (Mongillo and Hallock 1999).

Lake chub exhibit a variety of habitat preferences across their range, living in large rivers
at northern latitudes, but using lake habitat when it is available (Isaak et al. 2003;

Scott and Crossman 1973). In the southern portion of their range, the lake chub is
uncommon in lakes, but whether this represents a habitat preference or is simply because
fewer lakes are available is unknown (Isaak et al. 2003). The only known Washington
populations were observed in Cedar Lake in Stevens county in 1998 and in North Fork
Beaver Creek in Okanogan county in 1999 (M. Hallock, pers. comm., 2003). Throughout
their range, lake chub are found in clear, cool water with clean cobble or gravel substrates
(Isaak et al. 2003).

Lake chub move into shallow areas along the margins of streams or lakeshores during the
spring to spawn in water between 55-65 °F. The non-adhesive eggs are broadcast over
large rocks and then settle into the substrate, hatching after approximately ten days
(Isaak et al. 2003; Wydoski and Whitney 2003). Most lake chub attain sexual maturity at
age three (some as young as two, others as old as four), and may have a high rate of post-
spawning mortality (Isaak et al. 2003; Wydoski and Whitney 2003). Most fish probably
do not live beyond five years (Scott and Crossman 1973).

Peamouth (Mylocheilus caurinus)

The peamouth, one of the most abundant Cyprinidae (“minnow’) species in the Columbia
Basin, are found throughout Washington State (Troffe 1999; Wydoski and Whitney
2003). They can reach up to 14 inches in length and live up to 13 years. Peamouth are
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unusual among minnows for their ability to tolerate brackish water for limited periods,
which may explain why they are the only native cyprinid to inhabit Vancouver Island and
other coastal islands (Scott and Crossman 1973; Wydoski and Whitney 2003). The
peamouth currently has no listing status in the state of Washington.

Peamouth are commonly found in the weedy shallows of rivers and lakes (Troffe 1999).
Young fish remain in very shallow water during spring, summer and fall. They then move
into deeper water during winter. Adults show some seasonal variation in their feeding
habitats, tending to feed on the bottom near shore during spring and summer, and moving
offshore to feed in the pelagic zone during fall and winter (Wydoski and Whitney 2003).
Fish in Lake Washington tend to remain in the warmest water

(Wydoski and Whitney 2003).

Spawning takes place in the inlets, outlets and gravel shallows of lakes during May and
June, once waters reach about 54 °F (Wydoski and Whitney 2003). Spawning can take
place in very shallow water—as little as one or two inches deep

(Scott and Crossman 1973). During spawning, peamouth gather in schools, then females
broadcast large numbers of sticky eggs, which hatch in seven to eight days depending on
water temperatures (Scott and Crossman 1973; Wydoski and Whitney 2003). Juveniles
reach sexual maturity three to four years after hatching (Wydoski and Whitney 2003).

Northern Pikeminnow (Ptychocheilus oregonensis)

Washington's largest native member of the minnow family (Cyprinida), northern
pikeminnow (formerly known as northern squawfish) may live 15 to 20 years, reaching a
length of 25 inches and weighing up to 29 pounds (Wydoski and Whitney 2003). The
Columbia River basin includes the majority of the northern pikeminnow's distribution
(Scott and Crossman 1973), but they are also found in lakes and streams with slow to
moderate currents throughout Washington (Wydoski and Whitney 2003). Northern
pikeminnow are the dominant predator of juvenile salmonids in the Columbia River
system, especially in the lower Columbia River between the confluence of the Snake
River and the estuary (Northwest Fisheries Science Center 2002). The northern
pikeminnow currently has no listing status in Washington.

Pikeminnow spawn from late May through July; peaking in Washington in early July
(Wydoski and Whitney 2003). Spawning habitat may include clean rocky substrates in
slow-moving water at a wide range of depths in rivers, lake tributaries, lake outlet
streams and shallow and deep littoral areas (Beamesderfer 1992). Eggs settle into the
gravel and hatch after about seven days at 65 °F (Wydoski and Whitney 2003). Juveniles
inhabit the shallow back channels and lake edges, while larger fish dwell along drop-off
zones in the summer months (Scott and Crossman 1973). Sexual maturity occurs at three
to eight years of age, with males typically maturing sooner than females

(Beamesderfer 1992).

Longnose Dace (Rhinichthys cataractae)

Leopard Dace (Rhinichthys falcatus)

Speckled Dace (Rhinichthys osculus)

Umatilla Dace (Rhinichthys umatilla)

Dace are small fish in the minnow family (Cyprinida), with adults averaging two to
three inches in length. The genus name Rhinichthys (“snout-fish™) refers to the prominent
snout that characterizes these species. The four species of dace that occur in Washington

share many key life history characteristics, such as breeding habitat, spawning period and
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habitat associations of juveniles. However, some differences among the life history traits
of individual species are known; these are highlighted below. Currently, relatively little
information is available about the Umatilla dace; at one time, this species was considered
to be a stable hybrid between leopard dace and speckled dace. To date, it is not a
“recognized” species in the United States by the American Fishery Society. The
taxonomic status is still open to debate (M. Hallock, pers. comm., 2003).

The longnose dace is the most widespread of the four species, occurring from coast to
coast in north-central North America. They are found throughout Washington

(Wydoski and Whitney 2003). The leopard dace is a Columbia River system fish, found
west of the Cascade mountains in the lower Columbia and the Cowlitz River system
(M. Hallock, pers. comm., 2003) as well as in the Columbia River system east of the
Cascade mountains (Scott and Crossman 1973; Wydoski and Whitney 2003). The
speckled dace occurs throughout the western United States, with Washington and
southern British Columbia at the northern extreme of its range (NFRG 2002;

Wydoski and Whitney 2003). This species has been documented in the Chehalis and
Deschutes rivers in western Washington (Scott and Crossman 1973), and throughout the
Columbia River basin in eastern Washington (Lee et al. 1997). The Umatilla dace is
endemic to the Columbia River basin (Troffe 1999). In Washington, the Umatilla dace
has been reported from the Columbia, Yakima, Okanogan, Similkameen, Kettle, Colville
and Snake Rivers (Wydoski and Whitney 2003).

The leopard dace and the Umatilla dace are Washington State Candidates species, but
have no listing status at the Federal level. Concern for these species is prompted by their
spotty distribution as well as their sensitivity to habitat alterations from reservoirs,
pollution, water fluctuations and sedimentation (Wydoski and Whitney 2003). Neither the
longnose nor the speckled dace currently has a listing status in the state of Washington.

All four dace species typically occur in shallow waters with cobble or gravel substrate
(Scott and Crossman 1973; Troffe 1999; Wydoski and Whitney 2003). Longnose dace
prefer faster current than the leopard dace or speckled dace, with the leopard dace
preferring moderate current and the speckled dace preferring slow current

(M. Hallock, pers. comm., 2003). Longnose, leopard and speckled dace occasionally are
found at the margins of lakes (Wydoski and Whitney 2003). Breeding habitat for all four
species consists of the gravel or cobble bottoms of shallow riffles (NFRG 2002;

Troffe 1999, Wydoski and Whitney 2003). Speckled dace may select gravel that is
cleaned by the current, or may clean individual stones by “mouthing” them (Troffe 1999;
Wydoski and Whitney 2003). Leopard dace breed in slower, deeper waters than the other
dace species, spawning in water greater than three feet deep (Troffe 1999;

Wydoski and Whitney 2003). Speckled dace, in contrast, have been documented breeding
in waters between one and four inches deep (NFRG 2002). The eggs of all four species
are adhesive, clinging to the rocky substrate (Scott and Crossman 1973; Troffe 1999;
Wydoski and Whitney 2003). Eggs that are not adequately hidden within the substrate are
often cannibalized by adults (Wydoski and Whitney 2003).

The spawning period for all four species generally encompasses late spring through
summer (Wydoski and Whitney 2003). Longnose dace generally breed when water
temperatures exceed 53 °F (Wydoski and Whitney 2003). Fry hatch approximately six to
ten days after eggs are fertilized, and juveniles spend the first few months of life in
shallow, slow water (NFRG 2002; Troffe 1999; Wydoski and Whitney 2003). Longnose
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dace may overwinter in pools (Wydoski and Whitney 2003). Speckled dace are found in
deeper runs (greater than three feet) during March (NFRG 2002). Most dace typically
reach sexual maturity by the end of their second summer and have a life span of
approximately five years, although speckled dace have a high rate of post-spawning
mortality, with few fish living beyond three years (Wydoski and Whitney 2003).

Redside Shiner (Richardsonius balteatus)

The redside shiner is a small minnow (family Cyprinidae), typically four to five inches
long. The fish often occurs in large schools, and has been widely introduced into lakes in
some areas. The redside shiner occurs throughout the Pacific slope of North America,
from the Peace River in Alberta to the Bonneville basin in Utah and Nevada

(Scott and Crossman 1973; Troffe 1999). This species is found in streams and lakes
throughout Washington (Wydoski and Whitney 2003). The redside shiner currently has
no listing status in the state of Washington.

Redside shiners occur often in large schools in ponds, lakes, streams and irrigation
ditches, with summer water temperatures typically between 55 and 68°F

(Scott and Crossman 1973; Wydoski and Whitney 2003). Adults spawn in groups of

30 to 40, usually during April through July (Wydoski and Whitney 2003). Juveniles
attain sexual maturity approximately three years after hatching, and females deposit
small, adhesive eggs in multiple lots throughout the breeding season over an unprepared
substrate (Scott and Crossman 1973). In streams, spawning may occur in riffles with a
gravel substrate; in lakes, spawning takes place in vegetation along the shoreline

(Scott and Crossman 1973; Wydoski and Whitney 2003). Fertilized eggs adhere to gravel
and vegetation, and hatchlings are often swept downstream by the current to rear in lakes
(Scott and Crossman 1973).

Lake-dwelling redside shiners have seasonal migratory and daily movement patterns,
inhabiting shallow nearshore water by day and deeper waters during the night and winter
months (Troffe 1999; Wydoski and Whitney 2003). As winter approaches, tributary
stream inhabitants migrate into the lower reaches as water temperatures and day length
decrease (Troffe 1999).

Burbot (Lota /ota)

Known also as eelpout, ling, cusk and lawyer, burbot are the only member of the cod
family (Gadide) that dwells in fresh water (Wydoski and Whitney 2003). Adults can be
quite large, reaching lengths of 4 feet and weighing up to 75 pounds

(Scott and Crossman 1973; Troffe 1999). In Washington, burbot are native to the
Columbia River and scattered in deep lakes of eastern Washington, representing the
southern extent of their distribution in the Pacific Northwest

(Quigley and Arbelbide 1997).

Burbot prefer cold water, and will move to the lower zone of a thermally stratified lake or
deep-water pools of large rivers during summer (Simpson and Wallace 1982). Although
fairly sedentary most of the year, some populations will move great distances to spawn
during winter (Simpson and Wallace 1982). As winter spawners and weak swimmers,
burbot have a low tolerance for river flow regime changes. Increased winter flows may
prevent burbot from reaching their spawning areas (American Wildlands and Idaho
Conservation League 2000). Burbot spawn during winter in 35 °F water—usually in
lakes, but also in rivers. Spawning typically occurs in shallow bays over a sand or gravel
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bottom (Scott and Crossman 1973; Wydoski and Whitney 2003). In rivers, burbot spawn
in low-velocity areas in main channels or in side channels behind deposition bars.
Preferred substrates range in size from fine silt to gravel (McPhail and Paragamian 2000).
Eggs settle into cracks in the substrate and hatch after four to five weeks

(McPhail and Paragamian 2000; Troffe 1999). Juveniles are sometimes abundant in
streams and shallows of lakes, where they tend to select shoreline areas among rocks and
debris for feeding and security (McPhail and Paragamian 2000; Wydoski and Whitney
2003). Burbot reach sexual maturity at 3 to 5 years of age, and may live up to 20 years
(McPhail and Paragamian 2000; Scott and Crossman 1973).

Threespine Stickleback (Gasterosteus aculeatus)

The stickleback family (Gasterosteida) is represented in Washington by a single species,
the threespine stickleback. These fish are approximately three inches in length and have a
defense mechanism consisting of three prominent dorsal and pelvic spines. Despite these
defenses, they are a prominent prey source for many trout, salmon and birds in both fresh
and marine waters (Scott and Crossman 1973; Wydoski and Whitney 2003). In
Washington, they are found in the brackish water of coastal streams, inland lakes and
streams statewide, and in Puget Sound (Wydoski and Whitney 2003). The threespine
stickleback currently has no listing status in the state of Washington.

The threespine stickleback is a remarkably adaptable species, occurring in environments
ranging from the open ocean to landlocked lakes and ephemeral streams (Hart 1973;
Moyle et al. 1995). In freshwater-breeding populations, sticklebacks prefer quiet water
habitat such as pools with abundant aquatic vegetation, backwater areas and stream
margins where water velocity is low (Moyle et al. 1995). They are usually found close to
the bottom, and are often associated with aquatic vegetation

(Wydoski and Whitney 2003). Sticklebacks are voracious eaters, consuming any
available animal foods.

Threespine sticklebacks are short-lived fish, achieving sexual maturity and spawning
within a single year. In Washington, about 90 percent die in their first year, shortly after
spawning (Scott and Crossman 1973; Wydoski and Whitney 2003). The breeding period
may extend from April through September, but the bulk of spawning occurs from May
through July (Scott and Crossman 1973; Wydoski and Whitney 2003). Their nests are
tube-shaped structures of twigs, algae and assorted debris, usually on the bottom in
shallow, sandy areas. Males build the nests, guard and aerate the eggs until they hatch in
approximately seven days at 64-66 °F, and remain with the hatchlings for about another
seven days until they disperse (Scott and Crossman 1973; Wydoski and Whitney 2003).

Sandroller (Percopsis transmontana)

The sandroller is a small fish, generally less than five inches long, and is one of only two
species in the trout-perch family (Percopsidae) in North America. These fish appear to be
very secretive in behavior, remaining well spaced from other individuals, and are rarely
collected in abundance. In Washington, the sandroller is found only in the Columbia
River system and some of its tributaries, including the Yakima and Cowlitz Rivers, and
up the Snake River into Idaho (Wydoski and Whitney 2003). Katula (1992) speculates
that sandrollers may be present in many rivers of southern Washington. The sandroller is
a Washington State Monitor species, presumably due to its restricted range and the
paucity of information about its life history needs. The species has no listing status at the
Federal level.
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The sandroller has been found in quiet backwaters with cover such as undercut banks,
submerged tree roots and debris in small streams, but it is also found as deep as 71 feet in
the Columbia River (Wydoski and Whitney 2003). Katula (1992) found sandrollers in
small- to medium-sized rivers that do not remain consistently cool through summer.
Habitat associations appear to vary with age: young-of-the-year occur primarily in weed
bays or waterways adjacent to the main river, while adults may be associated with eddies
behind large boulders, logs and bridge supports (Katula 1992). Page and Burr (1991)
describe the sandroller as usually found near vegetation, over sand. Spawning may occur
on rocky substrates in shallow streams or along the shallow shores of rivers

(Katula 1992). In Idaho, spawning occurs in late May or early June (Simpson and
Wallace 1982). Katula (1992), however, found that eggs were laid in an aquarium from
mid-April to mid-July, when temperatures exceeded 60 °F. The eggs, which were
strongly adhesive, were laid on top of gravel in territories defended by males

(Katula 1992).

Longnose Sucker (Catostomus catostomus)
Salish Sucker (Catostomus carli)

Bridgelip Sucker (Catostomus columbianus)
Largescale Sucker (Catostomus macrocheilus)
Mountain Sucker (Catostomus platyrhynchus)

Suckers comprise a family of bottom-dwelling fish in the order Cypriniformes (minnows,
carp and related fish). The genus name Catostomus (“inferior mouth”) alludes to the
ventral position of the mouth, which is a toothless structure with small projections
(papillae) for sensing food—an adaptation for sucking up food from the bottoms of lakes
and streams. The larger members of this group (longnose and largescale suckers) can
grow up to two feet long and weigh seven pounds. Bridgelip and mountain suckers are
slightly smaller, reaching maximum lengths of about 15 inches and 9 inches,
respectively.

In Washington, longnose suckers occur primarily in the Columbia River system
(Wydoski and Whitney 2003). The Salish sucker in Washington has been documented at
Lake Cushman on the Olympic Peninsula, and in the river systems along east/northeast
Puget Sound (M. Hallock, pers. comm., 2003). Bridgelip suckers are found in the upper
and middle Columbia River drainage, but are absent from Box Canyon Reservoir and
tributaries, as well as Boundary Reservoir. They are also found in the Spokane and Snake
Rivers (Wydoski and Whitney 2003). The largescale sucker is found throughout
Washington (Wydoski and Whitney 2003). The mountain sucker occurs in the Columbia
River and its tributaries east of the Cascade Range (Wydoski and Whitney 2003) as well
as in the Toutle and Cowlitz River systems west of it (M. Hallock, pers. comm., 2003).

The Salish sucker is a Washington State Monitor species. In British Columbia, the Salish
sucker’s restricted distribution—along with the effects of habitat degradation and loss—
have led to considerable concern that the species may face extirpation in that part of its
range. Populations in Washington appear to be more stable and face fewer threats
BCMELP 1993). The mountain sucker is a Washington State Candidate species due to its
sensitivity to high stream temperatures, sedimentation of spawning habitat and/or lack of
preferred food items (WDF 1991). None of the sucker species have any listing status at
the Federal level.

Most suckers spend the majority of their time at the bottom of lakes or other quiet waters,
feeding on algae (bridgelip sucker) or invertebrates (all other sucker species)
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(Scott and Crossman 1973; Wydoski and Whitney 2003). Longnose and largescale
suckers are more commonly found in lakes, while bridgelip and mountain suckers are
generally associated with cold, clear streams. The only known Salish sucker populations
in Washington occur in lake and slough habitats (BCMELP 1993).

All five species spawn over gravel substrates in riffles. Largescale and mountain suckers
appear to prefer riffles at the downstream ends of pools, while longnose and largescale
suckers have occasionally been observed spawning in shallows of lakes (BCMELP 1993;
Isaak et al. 2003; Scott and Crossman 1973; Troffe 1999; Wydoski and Whitney 2003).
Compared to the other species, largescale suckers may use sand and finer gravels more
frequently as spawning substrate (Wydoski and Whitney 2003). The eggs of all

five species are adhesive. Scott and Crossman (1973) reported that eggs of the large scale
sucker hatch after approximately two weeks; the incubation period of the other species is
probably similar (Wydoski and Whitney 2003).

Spawning for all five species occurs during spring and early summer. Salish suckers have
been observed spawning in April, when water temperatures were 44-46°F, although
specimens in spawning condition have been seen as late as August (BCMELP 1993).
Longnose suckers spawn in April and May—shortly after the ice has melted in some
areas—when water temperatures are approximately 40 °F (Scott and Crossman 1973,;
Wydoski and Whitney 2003). Largescale suckers typically spawn between mid-May and
late June, in 46-48 °F water (Scott and Crossman 1973). The breeding chronology of
bridgelip suckers is largely unknown, but Scott and Crossman (1973) speculate that it
takes place in late spring, based on an observation of ripe females in northern British
Columbia in early June. Mountain suckers appear to spawn later and in warmer water
than the other species—mostly June or early July, in water between 52-66 °F

(Isaak et al. 2003; Wydoski and Whitney 2003).

Most suckers reach sexual maturity between three and five years of age; the larger
species may live for many years, spawning for five successive years or more. Longnose
suckers in Great Slave Lake have been aged at 19 years, but these ages may have been
underestimated by up to five years (Scott and Crossman 1973). In contrast, the oldest
recorded age for mountain suckers is seven to nine years (Wydoski and Whitney 2003).

Juvenile suckers are found in a variety of habitats. Hatchling longnose suckers typically
remain in gravel or shallow weedy areas for approximately one to two weeks before
moving to lake habitats (Scott and Crossman 1973; Wydoski and Whitney 2003).
Fingerling mountain suckers have been found in small, intermittent streams with little
discharge and abundant vegetation, and larger juveniles have been associated with weedy
side channels or deep pools (Scott and Crossman 1973; Wydoski and Whitney 2003).
Largescale sucker fry move to bottom habitats by the end of their first summer

(Scott and Crossman 1973; Wydoski and Whitney 2003).

White Sturgeon (Acipenser transmontanus)

Green Sturgeon (Acipenser medirostris)

Sturgeon are members of the family Acipenseridae. The white sturgeon is the largest fish
found in the fresh waters of North America, purported to reach a length of 20 feet and a
weight of 1,800 pounds (Scott and Crossman 1973). Green sturgeon are somewhat
smaller but still formidable: the largest reported specimen was seven feet long and
weighed 350 pounds (Wydoski and Whitney 2003). Both species are notable also for
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their lack of scales, being covered instead with large, bony plates (Scott and Crossman
1973). With the exception of a few landlocked populations, sturgeon spend most of their
time in marine waters, moving into fresh water only to spawn (Scott and Crossman 1973;
Setter and Brannon 1992).

In Washington, white sturgeon are found in the Columbia River, Snake River, Grays
Harbor, Willapa Bay, Puget Sound and Lake Washington (Wydoski and Whitney 2003).
Although this species is considered to be anadromous, Setter and Brannon (1992) note
that some populations in the Columbia River have adapted to the environmental
alterations caused by dam construction, and may be reproducing successfully in some
impoundments. Washington waters with green sturgeon fisheries include the Columbia
River, Willapa Bay and Grays Harbor. Individuals are also occasionally caught
incidentally in small coastal bays and the Puget Sound (Adams et al. 2002). Green
sturgeon have been reported as far as 140 miles inland in the Columbia River, but are
presently restricted to areas below the Bonneville Dam and are found almost exclusively
in the lower 40 miles of the river (Wydoski and Whitney 2003).

Currently, neither sturgeon species has any listing status in the state of Washington. Both
species currently sustain commercial, sport and tribal fisheries, but are susceptible to
overexploitation due to their longevity, slow growth and delayed maturation

(DeVore et al. 1999). Overexploitation led to a collapse of white sturgeon fisheries in the
lower Columbia River above Bonneville Dam during the 1980s

(Beamesderfer and Nigro 1993). The National Oceanic and Atmospheric Administration
(NOAA) Fisheries has classified green sturgeon as a candidate for listing, however,
noting that the species is known to spawn in only three river basins (Klamath, Rogue and
Sacramento), leaving it vulnerable to a catastrophic event.

Freshwater habitats used by sturgeon are generally large and deep. Spawning for both
species takes place in deep, fast-flowing sections of rivers

(Beamesderfer and Nigro 1993; Wydoski and Whitney 2003). Spawning habitat for white
sturgeon is also characterized by cobble or boulder substrates. Rapids and falls
throughout the lower Columbia River once provided suitable spawning habitat
conditions, but impoundments have restricted suitable habitat to the tailrace areas of
dams during high-discharge periods (Beamesderfer and Nigro 1993). White sturgeon
spawn primarily at water temperatures between 50 and 66 °F, and freshly fertilized eggs
have been collected at turbidities ranging from 2.2 to 11.5 Nephelometric Turbidity Units
(NTU) (McCabe and Tracy 1993). Physical characteristics of green sturgeon eggs suggest
that the species probably requires colder, cleaner water for spawning and probably does
not spawn in Washington waters (S. Doroshov, University of California Davis, pers.
comm., as cited in USFWS 1995). White sturgeon in the Columbia River below
Bonneville Dam spawn between late April and early July (McCabe and Tracy 1993).
Eggs of white (and presumably green) sturgeon are broadcast-spawned, then settle to the
bottom and hatch after approximately one week (Wydoski and Whitney 2003).

McCabe and Tracy (1993) found white sturgeon young-of-the-year as early as late June,
less than two months after spawning was estimated to have begun. Young-of-the-year
were most abundant in depths greater than 40 feet. Juvenile white sturgeon avoided
vegetated areas, favoring even, sandy bottoms or those with stones or depressions
(McCabe and Tracy 1993). Where marine access is available, juveniles are presumed to
migrate out to sea before two years of age (Moyle et al. 1995). Fish in three lower
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Columbia River reservoirs traveled widely within each reservoir, but rarely passed a dam
(North et al. 1993).

Studies in the Columbia River suggest that white sturgeon migrate upstream during fall
and downstream during late winter and spring (DeVore and Grimes 1993), although Scott
and Crossman (1973) describe adults as moving into rivers in early spring and back out to
sea in late summer and fall. Green sturgeon appear to follow a migration pattern similar
to the latter, moving upstream during spring and downstream during fall and winter
(Adams et al. 2002). White sturgeon first spawn at 11 to 34 years of age (earlier for
males, later for females), while first spawning for green sturgeon occurs at 15 (males) to
17 (females) years (Adams et al. 2002; Scott and Crossman 1973). Females of both
species spawn once every five years or so, and can spawn many times over a lifetime that
may extend up to 50 (green sturgeon) or 100 years (white sturgeon) (Adams et al. 2002,
Scott and Crossman 1973).

The Columbia River estuary and other coastal Washington estuaries appear to attract
concentrations of green sturgeon during late summer and early fall. Neither feeding nor
spawning occurs in association with these concentrations, and there is no information
about how much of the population is in these concentrations each year, or whether this
varies (Adams et al. 2002).

Coastrange Sculpin (Cottus aleuticus)
The tan/gray, blotchy-colored coastrange sculpin is distinguished by eyes located on the

top of its head and a light colored “notch” on its back between the dorsal and tail fin. It is
common in the brackish water of estuaries and in freshwater systems of the Olympic
Peninsula, tributaries to Puget Sound and the lower Columbia River, downstream of
Bonneville dam. Coastrange sculpin generally prefer the gravel substrate of medium or
large streams kept clean by a moderate to fast current, but they have also been found on
sand/mud bottoms of lakes (Wydoski and Whitney 2003). They blend in well with the
substrate. The average age is four to eight years, and the average size varies between
three and four inches, with the largest fish recorded at about 4.2 inches. A “dwarf” form
inhabits Lake Washington (M. Hallock, pers. comm., 2003). Females can spawn more
than once and deposit their adhesive eggs in grouped nests that are located under rocks
and guarded by the male. The coastrange larvae feed initially on plankton in lakes, then
drop to the lake/stream bottom where they feed on the larvae of stoneflies, caddisflies,
true flies and mayflies. Adults feed on stray salmon eggs, fry and worms dislodged from
gravels during salmon spawning. Coastrange larvae provide food for juvenile sockeye
salmon, and juveniles/adults provide forage for trout and char

(Wydoski and Whitney 2003).

Prickly Sculpin (Cottus asper)

The prickly sculpin is covered with many prickles, has a large head with well-developed
palatine teeth and is found along the coastal areas of Washington, as well as 400 miles
upstream in the Columbia River. It is found in slow-moving freshwater streams as well as
in estuarine habitats. It is generally observed on sand, gravel or rubble substrate, both in
or near cover and in open spaces, relying on its drab color as camouflage. It is the largest
of the sculpin, with an average size of five inches (the largest recorded at 9.3 inches), and
an average lifespan of two to four years (the oldest recorded age of seven years). Prickly
sculpin spawn between two and four years of age during April and May, laying between
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280 and 7,410 small yellow/orange adhesive eggs, depending on the size of the female.
Nests are located under rocks, logs and other debris in flows less than one cubic foot per
second. Males guard the nest and fan the eggs with their fins to circulate water around
them. Larvae often form schools during their first month and feed on plankton and
aquatic insect larvae prior to settling to the bottom. Adults feed on benthic organisms,
immature aquatic insects, fish eggs and small fish. The prickly sculpin provide an
important prey base for largemouth bass, cutthroat trout, northern pikeminnow and
yellow perch (Wydoski and Whitney 2003).

Reticulate Sculpin (Cottus perplexus)
Connected dorsal fins, a narrow round caudal peduncle, a lack of palatine teeth and a

small mouth distinguish the reticulate sculpin. It is found in pools and riffles in coastal
rivers, Puget Sound streams and the lower Columbia River. It prefers habitat with rubble
or gravel substrates in quiet water or slow riffles of freshwater streams and wetlands, but
it can tolerate brackish water. The reticulate sculpin avoids territories of other sculpin
species, minimizing competition. Reticulate sculpin grow slowly, averaging three to four
inches in length at four years, with the oldest recorded fish at seven years and about four
inches. Spawning first occurs at two years of age when females deposit adhesive eggs on
ceilings of nests under rocks or other debris in streams. Males guard the nests, which may
contain eggs from more than one female. Food sources include immature aquatic insects,
larvae, invertebrates, salmon eggs, fry and other sculpin. Its small size allows the
reticulate sculpin to penetrate deep into the gravel substrate (up to 14 inches in the right
conditions) to feed on salmon eggs. In turn, it is food for trout and large juvenile salmon
(Wydoski and Whitney 2003).

Riffle Sculpin (Cottus gulosus)
The mottled, drab-colored riffle sculpin has a large mouth with palatine teeth and a deep

and compressed caudal peduncle. They are found in cooler coastal streams, Puget Sound
drainages and in the Columbia River upstream to the confluence of the Cowlitz River.
They are typically found in slow riffles of small streams and backwaters of larger rivers,
except during spawning when they are found in faster riffles

(Wydoski and Whitney 2003). They are found over gravel, sand and mud substrates

(M. Hallock, pers. comm., 2003) and have a tolerance for brackish waters. Most riffle
sculpin reach an average age of four years and an average length of three inches
(maximum length of five inches). Spawning occurs in March and April, with small, pale
yellow to deep orange adhesive eggs deposited on the ceiling of their nests located in
small pockets of rotting logs. Adult males actively guard the nests, which may contain
eggs from more than one female. Riffle sculpin feed on crustaceans, aquatic insect larvae,
snails and small fish and may, themselves, provide food for trout

(Wydoski and Whitney 2003).

Shorthead Sculpin (Cottus confuses)
The small head, large lips and slender body distinguish the mottled, drab-colored

shorthead sculpin. They are found in the Columbia River system and in Puget Sound and
Hood Canal drainages. They prefer cold, fast riffles in streams, sometimes at higher
altitudes than other sculpin, on a rubble or gravel bottom. They do not appear to hide as
other sculpins do, and are often found in open water. They live at least four to six years
and reach a length of about four inches, with the largest recorded at five inches
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(Wydoski and Whitney 2003). Spawning occurs in spring when females deposit adhesive
eggs, often on ceilings of nests located under rocks or other debris. Males guard the nests,
which may contain eggs from more than one female (M. Hallock, pers. comm., 2003).
Food sources are bottom organisms, immature aquatic insects, fish eggs and fry.
Shorthead sculpin probably serve as food for game fish species

(Wydoski and Whitney 2003).

Torrent Sculpin (Cottus rhotheus)
The torrent sculpin has a stout body, and is distinguished by a large head and mouth and

two broad vertical dark bars that slant obliquely forward from under the soft dorsal fin.
The species is widely distributed throughout the state. Torrent sculpin prefer gravel,
cobble and boulder substrate within faster water (1.4 to 4.0 feet per second) of larger
rivers (>eight feet in width), but they are also found along shorelines of lakes. They may
live as long as six years and reach a length of six inches. They reach maturity at two
years of age, spawning in late spring under stones in swift water

(Wydoski and Whitney 2003). Females deposit adhesive eggs, often on ceilings of nests
located under rocks or other debris. Males guard the nests, which may contain eggs from
more than one female (M. Hallock, pers. comm., 2003). Torrent sculpin feed on a variety
of organisms, such as copepods and ostracods, nymphs and larvae of insects, other
sculpin eggs, mollusks and fish. They can also provide forage for game fish

(Wydoski and Whitney 2003).

Slimy Sculpin (Cottus cognatus)

The small, drab-colored slimy sculpin is found in the upper Columbia River system,
including Lake Chelan, in riffles among rocks of cold, clear streams or gravel beaches of
lakes—particularly near inlet streams. They average three inches in length, with the
largest slimy sculpin recorded at 4.6 inches; and they average four to six years in age.
Slimy sculpin spawn in spring, with females depositing eggs often on ceilings of nests
under rocks that are guarded by males (M. Hallock, pers. comm., 2003). They are
opportunistic feeders, eating the most abundant food available, such as aquatic insects,
mollusks, crustaceans, salmon eggs, small fish and vegetation. They are known to
provide food for trout, northern pike and burbot (Wydoski and Whitney 2003).

Paiute Sculpin (Cottus beldingi)

Paiute sculpin have large heads, weak or no palatine teeth, large bulging eyes somewhat
on the top of their heads, dorsal fins separated at the base and a long slender spine at the
angle of the preopercle. Like many other sculpin, they have a dark, mottled pattern over a
light tan body with a whitish ventral side. They are found east of the Cascade mountains
in Washington in the Columbia, Yakima, Walla Walla and Snake Rivers and their
tributaries. Paiute sculpin prefer slow to moderate current among rubble or large gravel in
wide, warm-water streams with a slight to moderate gradient. In lakes they are found at
various depths, from shallow to 700 feet. Growing at a slower rate than other sculpin,
they may live to be five years old and reach a length of five inches. They mature at about
three years of age and spawn in late spring. Following a courtship ritual, the female
deposits adhesive eggs, often on the ceiling of nests located under logs and rootwads that
are guarded by males. Their food source is filamentous green algae, ostracods, midge
larvae, stoneflies, amphipods and snails. Due to their abundance and role as a food source
for game fish, they are considered important in the food chain

(Wydoski and Whitney 2003).
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Margined Sculpin (Cottus marginatus)

Margined sculpin closely resemble slimy sculpin, with a large head, small tapered body
and bulging eyes. They have a dark mottled pattern over a tan background with a white
belly. They probably have a similar life history to the reticulate sculpin, and are found in
the Walla Walla, Touchet and Tucannon Rivers in Washington. They are predominantly
found in pools and glides, but are also observed in riffles. They prefer small gravels and
silts, avoiding larger gravels and cobble. They reach an average length of about

2.5 inches and probably live to be four years old. Spawning occurs in spring under rocks,
rootwads or logs. After courtship, the female deposits a mass of adhesive eggs, often on
the ceiling of the nest, which is guarded by the male. They are opportunistic feeders,
primarily eating immature aquatic insects, invertebrates, small fish and eggs

(M. Hallock, pers. comm., 2003). They occur in streams with rainbow trout and likely
provide food for them (Wydoski and Whitney 2003).

Margined sculpin are listed as a Federal species of concern and a state sensitive species in
Washington. They are confined to streams in an extremely small area in southeastern
Washington, and their habitat has been degraded through agriculture, grazing, logging,
and channelization. This species has also been listed as “sensitive” in Oregon for similar
reasons (Wydoski and Whitney 2003).

Mottled Sculpin (Cottus bairdi)

The mottled sculpin have a large head, an incomplete lateral line and three straight,
vertical, dark bands on the body under the soft dorsal fin. Identification is difficult, as
their distinguishing features vary in different parts of the state (M. Hallock, pers. comm.,
2003). They are found east of the Cascade mountains in the Columbia, Snake and
Yakima River systems and west of the mountains in the White River system of Puget
Sound. They prefer cool, clear streams with rubble, gravel or rocky bottoms, moderate to
fast current and summer water temperatures of about 55-65 °F. The largest recorded
specimen was 5.7 inches and at least five years old, but the average is three inches. They
mature at two years of age, spawn in spring under rocks, logs and discarded metal debris
following a courtship ritual (Wydoski and Whitney, 2003). Adhesive eggs are deposited
in clusters of 20 to 150, often on the ceiling of the nest, and are guarded by the males for
20 to 30 days (M. Hallock, pers. comm., 2003). Mottled sculpin eat a variety of
organisms, including aquatic insects and most invertebrates. They are an important food
source for trout (Wydoski and Whitney 2003).

Longfin Smelt (Spirincus thaleichthys)
Smelt are characterized by having cycloid scales and an adipose fin. Longfin smelt are

distinguished from eulachon by their long pectoral fins. They are anadromous with
landlocked populations in Lake Washington, where they inhabit open water. They have a
well-defined migration pattern, dropping to deep water during the day and moving
upward in the water column at night. Juveniles in Lake Washington are in water 36 to

72 feet deep from July to December, but feed in deeper water (>60 feet) from January to
June. Adults are known to move to depths of 60 to 120 feet during the day. They have not
been found in temperatures above 65 °F. Longfin smelt in Lake Washington rarely live to
be three years old; most die after spawning.

Anadromous populations spawn in coastal streams from October to December. The Lake
Washington population spawns in at least five tributaries, the Cedar River being most
important. They migrate upstream to spawn between January and April at night in water
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temperatures between 40 and 45 °F. In general, females spawn completely on their first
migration upstream, but males can return to spawn many times. Females deposit an
average of 1,550 small eggs that develop into larvae in approximately 40 days.
Landlocked longfin smelt feed on zooplankton and are most likely an important food
source for other fish, although their tendency to go into deep waters may restrict their
availability (Wydoski and Whitney 2003).

Eulachon (Thaleichthys pacificus)

Eulachon—also known as candlefish—are distinguished from the longfin smelt by
shorter pectoral fins. Eulachon are a Washington State Candidate species. They are
anadromous, with large spawning runs in the Columbia, Cowlitz, Kalama, Lewis, Sandy
and Nooksack Rivers during late winter. They spend most of their lives in the nearshore
waters of the Pacific Ocean, migrating only a short distance upstream to spawn. They
spawn at night in gravel, with males preceding the females in the migration. Each female
produces between 17,300 and 60,000 eggs that are attached to the gravel by a short
peduncle. Larvae emerge in about one month and generally move immediately out to sea.
At sea, eulachon feed on euphausiid shrimp and typically live for three years. They
provide a sport and commercial fishery (Wydoski and Whitney 2003).

Shiner Perch (Cymatogaster aggregata)

The shiner perch is a member of the sunfish family, and is distinguished by yellow and
black vertical bars along its sides. In Washington, shiner perch occur in various coastal
streams throughout Puget Sound. They are found in abundance in large schools in the
shallow water of bays and estuaries of coastal rivers, as well as in Puget Sound during the
summer months. There they feed, mate and give birth to their live young. During the
summer, they are commonly found at the head of tidewater in the brackish water of
estuaries, and in fresh water at the mouths of coastal streams. During the winter, shiner
perch are commonly taken by shrimp trawls from waters 60 to 240 feet deep in the
Pacific. They live as long as eight years and reach a length of eight inches, with females
living longer than males (Wydoski and Whitney 2003). Males are sexually mature at
birth. Eggs are fertilized internally, and females bear between six and 20 living young
near the end of their first year. The newborns spend the summer in estuaries, doubling
their size prior to moving to deeper water in fall. They are opportunistic feeders,
preferring bottom organisms and encrusted organisms such as barnacles. They provide
fora