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water between November and April with well-developed gonads and spawn shortly thereafter. 

Both summer and winter steelhead are found in some drainages, including the Rogue River 

Basin of southwest Oregon. The Illinois River is generally considered to have only 

winter-nm steelhead. 

Scope of Present Status Review 

The environmental and biological information developed in the Illinois River -winter 

steelhead status review (Busby et al. 1993) indicated that the ESU that contains that 

population might extend somewhat north of the Rogue River Basin and south into northern 

California. Therefore, the present status review concentrates on environmental and biological 

information for that geographic area. 

KEY QUESTIONS IN ESA EVALUATIONS 

Two key questions must be addressed in determining whether a listing under the BSA 

is warranted: 

1) Is the entity in question a "species" as defined by the BSA?

2) If so, is the "species" threatened or endangered?

The "Species" Question 

As amended in 1978, the BSA allows listing of "distinct population segments" of 

vertebrates as well as named species and subspecies. However, the BSA provided no specific 

guidance for determining what constitutes. a distinct population, and the resulting ambiguity 

led to the u� of a variety of criteria in listing decisions over the past decade. To clarify the 

issue for Pacific salmon, NMFS published a policy describing how the agency will apply the 



definition of "species" in the ESA to anadromous salm.onid species, including sea-run 

cutthroat trout and steelhead (NMFS 1991). A more detailed description of this topic 

appeared in the NMFS. "Definition of Species" paper (Waples 1991). The NMFS policy 

stipulates that a salmon population (or group of populations) will be considered "distinct" for 

purposes of the ESA if it represents an evolutionarily significant unit (ESU) of the biological 

species. An ESU is defmed as a population that 1) is substantially reproductively isolated 

from conspecific populations and 2) represents an important component in the evolutionary 

legacy of the species. Information that can be useful in determining the degree of 

reproductive isolation includes incidence of straying, rates of recolonization, degree of genetic 

differentiation, and the existence of barriers to migration. Insight into evolutionary 

· significance can be provided by data on genetic and life-history characteristics, habitat

differences, and the effects of stock transfers or supplementati�n efforts.

Hatchery Fish and Natural Fish 

Because artificial propagation of Pacific salm.onids bas been widespread for many 

years, the influence of hatchery fish needs to be considered in most ESA status reviews. 

NMFS policy stipulates that in determining whether a population is distinct for purposes of 

the ESA, attention should focus on "natural" fish, which are defined as the progeny of 

naturally spawning fish (Waples 1991). This approach directs attention to fish that spend 

their entire life cycle in natural habitat and is consistent with the mandate of the ESA to 

conserve threatened and endangered species in their native ecosystems. Implicit in this 

approach is the recognition that fish hatcheries are not a substitute for natural ecosystems. 

The decision to focus on natural fish is based entirely on ecosystem· considerations; the 

question of the relative merits of hatchery vs. natural fish is a separate issue. Fish are not 
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excluded from ESA consideration simply because some of their direct ancestors may have 

spent time in a fish hatchery, nor does identifying a group of fish as "natural" as defined here 

automatically mean that they are part of a listed ESU. For a discussion of artificial 

propagation of Pacific salmon under the ESA, see Hard et al. (1992). 

Thresholds for Threatened or Endangered Status 

The ESA (sec. 3) defines the term "endangered species" as "any species which is in 

danger of extinction throughout all or a significant portion of its range." The term 

"threatened species" is defined as "any species which is likely to become an endangered 

species within the foreseeable future throughout all or a significant portion of its range." 

Neither NMFS nor the U.S. Fish and Wildlife Service (USFWS), which share authority for 

administering the ESA, has an official policy interpreting these definitions in terms of 

thresholds for considering ESA "species" as threatened or endangered. An information 

document on this topic (Thompson 1991) published by NMFS suggests that conventional 

rules of thumb, analytical approaches, and simulations may all be useful in making this 

determination. There is considerable interest in incorporating the concepts of population 

viability analysis (PV A) into ESA threshold considerations for Pacific salmon. However, 

available PV A models generally require substantial life-history information that is not 

available for most Pacific salmon populations, so quantitative PV A is not practical at this 

time. 

Therefore, NMFS considers a variety of information in evaluating the level of risk 

faced by an ESU. Important factors include 1) absolute numbers of fish and their spatial and 

temporal distribution; 2) current abundance in relation to historical abundance and carrying 

capacity of the habitat; 3) trends in abundance, based on indices such as dam or redd counts 
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or on estimates of spawner-recruit ratios; 4) natural and human-influenced factors that cause 

variability in survival and abundance; 5) possible threats to genetic integrity ( e.g., selective 

fisheries and interactions between hatchery and natural fish); and 6) recent events (�.g., a 

drought or a change in management) that have predictable short-term consequences for 

abundance of the ESU. 

In evaluating these factors, the role of artificial propagation is an important issue. 

Because of the ESA' s emphasis on conserving species in their native ecosystems, threshold 

determinations must focus on the status of natural fish. 

Artificial production may have direct or indirect impacts on the status of a population 

through direct supplementation of numbers, by altering the genetic composition of the 

population, or through ecological interactions ( competition, predation, disease transmission, 

etc.) between artificially-produced and natural fish. A mixture of artificially-produced and 

natural fish in a population also makes assessment of the natural fish difficult: abundance 

and viability of the. natural stock is difficult to estimate unless artificially-produced fish are 

clearly marked, and trends in the natural stock can be obscured by the infusion of artificially­

produced fish and their progeny into the natural population. An important question for many 

natural populations is the following: Is natural production sufficient to maintain the 

_population without the constant infusion of artificially-produced fish? 

According to the ESA, the determination whether a species is threatened or 

endangered should be made· on the basis of the best scientific information available regarding 

its current status, after taking into consideration conservation measures that are proposed or 

are in place. In this review, we did not evaluate likely or possible effects of conservation 

measures. Therefore, we do not make recommendations as to whether identified ESUs should 
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be listed as threatened or endangered species, because that determination requires evaluation 

of factors not considered by us. Rather, we have drawn scientific conclusions about the risk 

of extinction faced by identified ESUs under the assumption that present conditions will 

continue (recognizing, of course, that natural demographic and environmental variability is an 

inherent feature of "present conditions"). 

SUMMARY OF INFORMATION RELATING TO THE SPECIES QUESTION 

In this section, we summarize biological and environmental information that is 

relevant to determining the nature and extent of the ESU that includes Illinois River winter 

steelhead. Information presented in this section forms the basis for conclusions regarding the 

species and threshold questions, which are addressed in the following section. 

Environmental Features 

Ecoregions and Zoogeography 

Many efforts have been made to describe and classify the distributions of the Earth's 

plant and animal species and their habitats. These have resulted in the development of 

several classification schemes for continental and marine environments. 

Bailey (1976, 1980), Omernik and Gallant (1986), and Omernik (1987) used geologic, 

edaphic, climatic, and vegetational patterns to delineate ecoregions for the United Sta�s. 

Franklin and Dymess (1973) used similar information to delineate physiographic provinces for 

Oregon and Washington. Most recently, the Forest Ecosystem Management Assessment 

Team (FEMAT) delineated aquatic and terrestrial physiographic provinces for the northern 

spotted owl region (USFS and BLM 1994). 
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Zoogeographic regions and provinces in the marine environment have been described 

using climate and faunal distribution. Allen and Smith (1988) discussed the marine 

zoogeographic literature and presented zoogeographic regions and provinces and marine life 

zones for the North Pacific Ocean and Bering Sea. Within the Oregonian Province, Allen and 

Smith (1988, p. 144) found that Cape Mendocino, California "is an important southern limit 

. ( at least in abundance) of many northern species" of marine fish. 

lchthyogeography--Snyder (1907) may have been the first to attempt to categorize the 

freshwater ichthyofauna of Oregon and California into geographic groups. Based on 

phenotypic characteristics and assemblages of tluvial fish species, Snyder (1907) identified 

three ichthyofaunal groups for the coastal area between the Columbia and Sacramento Rivers: 

Columbia River Fauna, Klamath River Fauna, and Sacramento River Fauna. The Columbia 

River faunal group included basins north of the Rogue River. The Klamath River faunal 

group included the Rogue and Klamath River Basins. The Sacramento River faunal group 

included rivers south of the Klamath Basin. 

Moyle (1976) discussed the zoogeography of inland fish of California. He noted that 

the Klamath smallscale sucker ( Catostomus rimiculus) is common to both the Rogue and 

Klamath Rivers, yet the Rogue River "lacks other Klamath fishes, such as speckled dace 

[Rhinichthys osculus] and marbled sculpin [Cottus klamathensis], and contains reticulate 

sculpin [C. perplexus], a species abundant in coastal streams further north" (Moyle 1976, 

p. 15). Moyle considered coastal streams of northern California (south of the Klamath River)

to be part of the Sacramento River inland fish fauna, as did Snyder (1907). Moyle 

specifically noted that "the Mad, Eel, Bear, Navarro, Gualala, and Russian rivers, as well as 
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three tributaries to Tomales Bay (Walker, Papermill, and Olema creeks) all contain freshwater 

fishes derived from the Sacramento-San Joaquin River system" (p. 17). 

Hughes et al. ( 1987) described ichthyogeographic regions in Oregon based on the 

distribution of 68 native fish species. They foun� a similarity between these 

ichthyogeographic regions and the physiographic provinces of Franklin and Dymess (1973) 

and the aquatic ecoregions of Omernik ( 1987). Hughes et al. concluded that seven 

ichthyogeographic regions could be delineated in Oregon. Coastal steelhead are known from 

all of these regions except the Blue Mountains region, which contains inland steelhead, and 

the Endorheic Lakes region of eastern Oregon, which contains redband trout. 

Physiographic and zoogeographic classification of southwest Oregon-With respect 

to the above, the IDinois River (Rogue River Basin) of southwest Oregon falls within the 

Coast Range and Sierra Nevada ecoregions of Omernik (1987) and the Klamath Mountains 

physiographic region of Franklin and Dymess (1973) and FEMAT (USFS and BLM 1994). 

The Rogue River Basin is within the Rogue River/Sierra Nevada ichthyogeographic region of 

Hughes et al. ( 1987) and the Klamath/Siskiyou and Franciscan aquatic ecosystems 

physiographic provinces of FEMAT (USFS and BLM 1994). The Rogue River Basin shares 

some inland ichthyofaunal commonalities with the Klamath River to the south, as well as 

with some streams to the north (Snyder 1907, Moyle 1976, Behnke 1992). Each of the 

studies cited above has consistently delineated an ecoregion, that includes the Illinois River, 

that largely corresponds with a geological feature known as the Klamath Mountains 

Geological Province. 
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Klamath Mountains Geological Province 

The Klamath Mountains Geological Province includes a complex of mountain ranges 

in southwest Oregon and northwest California (Fig. 2). Collectively, these are called the 

Klamath Mountains; they include the Trinity Alps, Salmon Mountains, Marble Mountains, and 

Siskiyou Mountains (Wallace 1983). Ecologically, the region is classified in the Marine 

Division of the Humid· Temperate Domain (Bailey 1980); however, it exhibits influence from 

the warmer, drier Mediterranean Division (Atzet1}. This region includes diverse localized 

climates including cool, wet coastal areas and hot, dry interior valleys that receive less 

precipitation than any other location in the Pacific Northwest west of the Cascade Range 

(Franklin and Dyrness 1973). For example, average annual precipitation in the interior Rogue 

River valley ranges between 30 and 94 cm (Oregon Water Resources Committee 1955), while 

at Cave Junction in the middle Illinois Valley it is 152 cm, and Gold Beach at the mouth of 

the Rogue River receives 229 cm (USFS 1989). 

The Siskiyou Mountains include northern extensions of geological formations typical 

of those found in the C�fornia Coast Ranges and the Sierra Nevada (Franklin and Dyrness 

1973). The unusual geology and climate result in vegetation which "combines elements of 

the California, north coast, and eastern Oregon floras, with a large number of species 

indigenous only to the Klamath Mountains region" (Franklin and Dyrness 1973, p. 130). 

California Current System 

The rivers and streams of California, Oregon, and Washington drain into the California 

Current system of the eastern North Pacific Ocean. This current system includes the 

1T. Atzet, Zone Hydrologist, USDA Forest Service, Region Six, Siskiyou and Umpqua 
National Forests. Supervisor's Office, Siskiyou National Forest, 200 NE Greenfield Road, 
P.O. Box 440, Grants Pass, OR 97526-0242. Pers. commun., November 1992. 


















































































































































