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Introduction

This Covered Species Technical Paper (Species Paper) is one of several documents
developed to assist the Washington State Department of Natural Resources (Washington
DNR) Aquatic Resources Program with its Endangered Species Act (ESA) compliance
efforts. The purpose of this document is to organize information concerning species
considered Endangered, Threatened, of Concern or rare, their associated habitat, and the
interaction with Washington DNR authorized activities on state-owned aquatic lands.
This information is for use within the framework of an ESA compliance process.
Utilizing the more formal language of Section 10, Washington DNR’s goal for ESA
compliance is to:

Reduce Endangered Species Act liability associated with authorizing the use of state-
owned aquatic lands while enhancing efforts to conserve and recover Endangered,
Threatened, and imperiled species.

Generally, the United State Fish and Wildlife Service (US Fish and Wildlife) and the
National Oceanographic and Atmospheric Administration, National Marine Fisheries
Service (NOAA Fisheries) (collectively, the Services) require a standard information
base for determining compliance with the ESA. Washington DNR has developed and
initiated a process that accumulates, synthesizes, and presents this information in an
efficient and compartmentalized manner for use in a final ESA compliance document.
The basic information for direct application as components of an ESA compliance
document, are provided in separate documents (technical papers) and include the
following:

m  Covered Species (what species would be affected and what is their status),
m  Covered Activities (what actions might potentially cause take),

m  Covered Area/Habitat (what is the location and description of baseline
conditions),

m Potential Effects (what are the direct and indirect impacts of the covered
activities),

m  Conservation Measures (what actions will be taken to avoid, minimize, and
mitigate), and Expected Outcome (what is the expected outcome of
implementing covered activities with conservation measures).

The first phase of this process was to develop a science-based understanding of the
relationship between species, habitats and the interaction with Washington DNR
managed lands, including steps to conserve and recover species. Washington DNR used
an ecosystem- based approach to organize this information, which is a method
compatible with both the agency’s proprietary authorities and habitat-based management.
The organization of information by ecosystem provided a habitat-based perspective for

Covered Species Paper - Introduction 1-1



addressing the conservation needs of species and greatly assisted in the analysis of take.
By grouping species by habitat-type, existing spatial and temporal aspects of habitat use
more directly related to activities authorized by Washington DNR.

The Washington DNR ESA Compliance Habitat Paper (Habitat Paper) is a companion
document to the Species Paper and provides detailed descriptions of the six of
ecosystems and associated habitats used in the Washington DNR ESA compliance
process (Washington DNR 2005). The ecosystem and habitat classifications provided in
the Habitat Paper are founded on scientifically-based and commonly-used classification
systems, but have been simplified to some degree for this process. The main purpose of
the classification systems used in this process was to help organize data and determine
where species, habitats, and activities were spatially and temporally coincident. The
ecosystem and habitat classifications were not used to explore detailed ecological or
systematic questions. It was necessary to use a simplified classification system because
of the inherent complexities associated with addressing a broad geographic area, the
number of potentially affected species and their widely varied life histories, the broad
array of authorized activities, and the inconsistent resolution of available data.
Throughout the Species Paper, the habitat requirements of individual species are
discussed in the context of the classification system presented in the Habitat Paper.

1-2 Overview of Species Considered and
Species Categories

1-2.1 Description of Covered, Evaluation, and Watch
List Categories

When considering species to include in the ESA compliance process, Washington DNR
followed guidance provided by the ESA and the Services (US Fish and Wildlife Service
and NOAA Fisheries 1996). The primary species that “trigger” the need for an incidental
take permit (Section 10(a) of ESA) are federally Threatened or Endangered species.
When developing an ESA compliance document to obtain take authorization, such as a
Habitat Conservation Plan (HCP), the Services also encourage the inclusion of unlisted
species (proposed and candidate species as a minimum). The Services are particularly
interested in those species that are likely to be listed within the foreseeable future or
within the life of the permit. The primary reasons for addressing unlisted species are to:
1) provide more planning certainty to the permittee in the face of future species listings,
and 2) increase the biological value of the plan through comprehensive multi-species or
ecosystem planning that provides early and proactive consideration of the needs of
unlisted species.

To determine which species would benefit from multi-species planning and inclusion for
coverage under the Washington DNR ESA compliance process, species were assigned to
three categories as described by the following criteria:
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Covered Species

B Species with 1) sufficient biological information (enough habitat, distribution,
status or conservation potential to provide adequate conservation planning) and
2) where conservation measures exist (practical and effective measures that have
demonstrated effectiveness to sustain or recover a population) or 3) species for
which conservation measures can be easily defined and implemented to support
an application for Section 10(a) Incidental Take Permits.

B Species that may not have a great deal of information available for conservation
planning (e.g. habitat, distribution, status or conservation potential), but have a
close habitat association to other Covered Species and would therefore, benefit
sufficiently to support application for a Section 10(a) Permit.

B Species whose listing appears imminent unless conservation measures are
instituted that would likely assure their survival and recovery.

Evaluation Species

B Species that require additional information to provide adequate conservation
planning or whose conservation measures are not easily defined to support
application for a Section 10(a) Permit. As adequate information and
corresponding conservation measures are developed related to an Evaluation
Species, amendments to the ESA document can be submitted for inclusion into
the list of Covered Species.

Watch List Species

B Species that are not considered to be at risk during the ESA planning horizon or
do not have adequate information regarding habitat, distribution, status or
conservation potential.

Only Covered Species received recommendations, by the applicant, for ESA coverage.
Evaluation and Watch List Species did not receive recommendations for coverage under
ESA for one or more of the following reasons 1) it is unlikely that the species will be
listed in the foreseeable future, 2) it is unlikely that Washington DNR authorized
activities have the potential to affect the species, or 3) insufficient information exists to
assess potential effects and develop conservation measures.

1-2.2 Selecting Covered Species

The overall strategy for placing species into categories was to be all-inclusive of species
that could potentially benefit from conservation planning by Washington DNR on state-
owned aquatic lands. Categorization can then be adjusted as information is further
developed on the species, its use of habitat by life-stage and the potential for interaction
with Washington DNR activities. In the ESA Compliance process, Covered Species were
examined in detail including development of detailed life-history and habitat use,
screening of potential effects, an effects (take) analysis, and development of
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corresponding conservation measures. Evaluation Species were examined through the
screening of potential effects. Watch List Species were those species determined not at
risk or for which there is not enough information to perform potential effects screening.

Conservative assumptions that were inclusive with respect to species habitat use and
potential for activity interactions were used both in selecting species to be considered and
in the assignment to initial categories. If existing information about habitat use for a
particular life-stage of a species was inconclusive and there was a remote chance that
they could have an interaction with activities authorized by Washington DNR, they were
put in a category that allowed for additional investigation (Covered Species or Evaluation
Species). The species were then moved to the appropriate category if more in-depth
information indicated the species did not meet the initial categorization criteria.

What follows is a more detailed description of the steps and tasks in this iterative process.

Step 1: Preliminary Species List, Categorization and
Screening

Task 1

The first step in developing the preliminary species list was to develop a comprehensive
list of potential species (Endangered, Threatened, of Concern, or rare) for inclusion in the
species categorization process. This list was initially developed by Washington DNR and
resulted in a preliminary list of approximately 86 “target” species (considered as
Endangered, Threatened, of Concern or rare) for further investigation. The following
bulleted list provides a summary of key elements used by Washington DNR in defining
the preliminary species list. Details of the species selection chronology is provided in
Appendix A, with Washington DNR’s species selection matrix provided in Appendix B.

m Development of a master species list,

m ldentification of federal and state species designations,

m Elimination of terrestrial species,

m  Elimination of species that do not occur in the state of Washington,

m  Assessment of the degree to which individual species are dependent on
submerged lands for habitat (assigned numeric value),

B Assessment of the level of vulnerability of individual species to Washington
DNR authorized activities (assigned numeric value),

m  Assessment of species covered by existing HCPs in the state of Washington, and

m Informal review and discussion with NOAA Fisheries and US Fish and Wildlife.

Task 2

A consultant team was brought into the project to do an independent review of the
preliminary Washington DNR list and provide assistance in developing a method for
gathering additional information and categorizing the species. The consultant team
developed more detailed information to compare the Washington DNR scores for
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potential for species interaction (vulnerability) with Washington DNR activities. Where
appropriate, each of the 86 species were divided into life stage categories and examined
across each of the six ecosystems and 17 general categories of Washington DNR
authorized activities (Appendix C). The consultants examined each potential category
and indicated the potential for interaction (yes/no), as well as a level of confidence for the
potential interaction (low/medium/high). The matrix and information regarding potential
for interaction is provided in Appendix D.

Task 3

The consultant team then employed a decision matrix for determining preliminary
designation of species to be considered for take authorization under ESA and associated
with Washington DNR aquatic activities. Table 1 is a summary of the preliminary
selection criteria used in the matrix and shows that there are two general areas of criteria.
The first criteria area is the level that species protection is warranted under ESA, with the
second area the potential for Washington DNR authorized activities to affect the species.
Much of the information developed in Tasks 1 and 2 were applied in the independent
preliminary selection criteria (Figure 1). The results of this analysis are presented in
Appendix E. Preliminary selection criteria included:

B Species status - current protection status under ESA,

B Species of Concern status (including state-listed),

m Designation as imperiled (state or global),

m Potential interaction with Washington DNR authorized activities, and

m Potential effect of Washington DNR authorized activities.

Table 1. Decision matrix for determining preliminary designation of
species to be considered for take authorization (under ESA) associated
with Washington DNR aquatic activities.

Preliminary
Selection Species Status — Level that Federal ESA Protection is
Criteria Warranted
Currently Species of Designated Not
Potential affect  Listed Concern Imperiled Designated
Covered Covered Evaluation Evaluation
High Species Species Species Species
Evaluation Evaluation Evaluation Watch List
Medium Species Species Species Species
Evaluation Evaluation Watch List Watch List
Low Species Species Species Species
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Figure 1. Decision process for conducting a preliminary designation of
species to be considered for take authorization (under ESA) associated

with Washington DNR authorized aquatic activities.

Potential Covered Species
Preliminary Species List - Task 1

Detailed comparison of species and activities - Task 2

Preliminary Selection Criteria

Determine preliminary designation of species to be considered for
take authorized under ESA - Task 3
1) Species Status - Level that Federal ESA Protection is warranted
a) Currently protected under ESA
b) Species of Concern (including state listed)
c) Designated as imperiled
d) Not identified as imperiled
2) Potential for effect from Washington DNR authorized activities

Covered
Species

Evaluation
Species

Watch List
Species
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Step 2: Species Evaluation/Designation/Justification

Task 1

The consultant team gathered information for those factors influencing the continued
existence of each species designated as Covered Species or Evaluation Species in the
initial categorization. This assessment was presented by general taxonomic affiliations,
with species grouped in the following sections: Section 2.0, Amphibians and Reptiles;
Section 3.0, Anadromous, Freshwater and Marine Fish, 4.0 Birds, 5.0 Invertebrates, 6.0
Marine Fish, 7.0 Marine Mammals, with 8.0 Plants. Within each of the sections species
were grouped alphabetically by Coverage Category (i.e., Covered, Evaluation, or Watch-
list). (Appendix E). The focus of information for each species is summarized below:

B Species status,

B Species range,

m Habitat use,

m Population trends,

m Threats warranting ESA listing,

m Potential effect from Washington DNR authorized activities, and
m Justification and recommendation for species designation.

Each species assessment includes a figure depicting its distribution within the state of
Washington (Appendix F). For this purpose, particular species distributions were
determined and represented by a variety of methods. Species distribution was determined
by one or more of the following methods: observational data, survey data, expert opinion
and predicted habitat use. Much of the observational and survey data was provided by a
database maintained by the Washington Natural Heritage Program, a department of
Washington DNR. Species distribution was reviewed by independent experts and
adjusted if necessary. For those species for which observational data was missing or
incomplete, predicted distribution was determined by using habitat type as a surrogate for
distribution throughout a species known range. This method provided a conservative
estimate of species distribution. In all cases, the best available science was used in
determining species distribution.

Task 2

Washington DNR and the consultant team reviewed initial species designations,
assessments and recommendations and made the justified species categorization changes.
The results of this analysis are presented in Table 2.

Step 3: Final Designation/Justification

The final recommendation will be based on adequate description of covered activities and
a final assessment of the effects of those activities on the species. A screening of habitat
use by species and lifestage and Washington DNR activities will be accomplished using
data and information developed in both the Activities and Habitat Papers, with the
evaluation done for all Covered and Evaluation Species. As stated earlier, this is an
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iterative process and some species may change categories, as information on potential
interactions becomes more precise.

Table 2. List of Species Identified as Covered Species, Evaluation

Species, and Watch List Species (C = Covered Species, E = Evaluation

Species and W = Watch List Species).

Initial Final
Association Common Name Scientific Name Category Category
Amphibians Cascades frog Rana cascadae E w
Amphibians Coastal tailed frog Ascaphus truei E E
Amphibians Columbia spotted frog Rana pretiosa (spp. B) C C
Amphibians Northern leopard frog Rana pipiens C C
Amphibians Northern red-legged frog Rana aurora aurora C w
Amphibians Oregon spotted frog Rana pretiosa (spp. A) E E
Amphibians Red-legged frog Rana aurora C Removed
Amphibians Rocky Mountain tailed-frog Ascaphus montanus E W
Amphibians Western toad Bufo boreas (spp. A) E E
Birds American white pelican Pelecanus erythrorhynchos C E
Birds Bald eagle Haliaeetus leucocephalus C C
Birds Black Tern Chlidonias niger C C
Birds Brandt's cormorant Phalacrocorax penicillatus E W
Birds Brown pelican Pelecanus occidentalis E E
Birds Cassin's auklet Ptychoramphus aleuticus E E
Birds Clark's grebe Aechmophorus clarkii E w
Birds Common loons Gavia immer C C
Birds Common murre Uria aalge C C
Birds Eared grebe Podiceps nigricollis C E
Birds Harlequin duck Histrionicus histrionicus E C
Birds Marbled murrelet Brachyramphus marmoratus C C
Birds Peregrine falcon Falco peregrinus C W
Birds Purple martin Progne subis C w
Birds Tufted puffin Fratercula cirrhata E C
Birds Western snowy plover Charadrius alexandrinus E C
nivosus

Fish - Bull trout/Dolly Varden Salvelinus confluentus C C
Anadromous

Fish - Chinook salmon Oncorhynchus tshawytscha C C
Anadromous

Fish - Chum salmon Oncorhynchus keta C C
Anadromous

Fish - Coastal cutthroat Oncorhynchus clarki clarki E C
Anadromous

Fish - Coho salmon Oncorhynchus kisutch C C
Anadromous

Fish - Eulachon Thaleichthys pacificus C E
Anadromous

Fish - Green sturgeon Acipenser medirostris W E
Anadromous

Fish - Pacific lamprey Lampetra tridentata C E
Anadromous

Fish - Pink salmon Oncorhynchus gorbuscha E E
Anadromous

Fish - River lamprey Lampetra ayresi E
Anadromous

Fish - Sockeye salmon Oncorhynchus nerka Cc C
Anadromous
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Initial Final
Association Common Name Scientific Name Category Category
Fish - Steelhead Oncorhynchus mykiss C C
Anadromous
Fish - White sturgeon Acipenser transmontanus C E
Anadromous
Fish - Freshwater Leopard dace Rhinichthys falcatus C E
Fish - Freshwater Margined sculpin Cottus marginatus C E
Fish - Freshwater Olympic mudminnow Novumbru hubbsi E E
Fish - Freshwater Pygmy whitefish Prosopium coulteri C E
Fish - Freshwater Umatilla dace Rhinichthys umatilla C E
Fish - Freshwater Westslope cutthroat Oncorhynchus clarki lewisi C w
Fish - Marine Black rockfish Sebastes melanops E E
Fish - Marine Bocaccio rockfish Sebastes paucispinis E E
Fish - Marine Brown rockfish Sebastes auriculatus E E
Fish - Marine Canary rockfish Sebastes pinniger E E
Fish - Marine China Rockfish Sebastes nebulosus E E
Fish - Marine Copper rockfish Sebastes caurinus E E
Fish - Marine Greenstriped rockfish Sebastes elongatus E E
Fish - Marine Pacific cod Gadus macrocephalus C E
Fish - Marine Pacific hake Merluccius productus Cc E
Fish - Marine Pacific herring (Cherry Clupea pallasi C E
Point, Discovery Bay)
Fish - Marine Quillback rockfish Sebastes maliger E E
Fish - Marine Redstripe rockfish Sebastes proriger E E
Fish - Marine Tiger rockfish Sebastes nigrocinctus E E
Fish - Marine Walleye pollock Theragra chalcogramma C E
Fish - Marine Widow rockfish Sebastes entomelas E E
Fish - Marine Yelloweye rockfish Sebastes ruberrimus E E
Fish - Marine Yellowtail rockfish Sebastes flavidus E E
Insects Columbia River tiger Cicindela columbica E Removed
beetle
Insects Fender's soliperlan Soliperla fenderi C Removed
stonefly
Insects Lynn's clubtail Gomphus lynnae E E
Marine Mammals Black right whale Balaena glacialis E Removed
Marine Mammals Blue whale Balaenoptera musculus E W
Marine Mammals Bowhead whale Balaena mysticetus E w
Marine Mammals Gray whale Eschrichtius robustus E W
Marine Mammals Humpback Whale Megaptera novaeangliae E E
Marine Mammals  Killer whale - Offshore Orcinus orca E W
Marine Mammals Killer whale - Southern Orcinus orca E C
Resident
Marine Mammals Killer whale - Transient Orcinus orca E E
Marine Mammals Northern sea otter Enhydra lutris kenyoni E E
Marine Mammals Right whale Eubalaena japonica E w
Marine Mammals  Steller sea-lion Eumetopias jubatus E E
Mollusks Ashy snail Fluminicola fuscus Cc E
Mollusks California floater Anodonta californiensis E E
Mollusks Columbia pebblesnail Fluminicola =Lithoglyphus C Removed
columbianus
Mollusks Idaho Springsnail Pyrgulopsis idahoensis C w
Mollusks Masked duskysnail Lyogyrus sp. 2 E E
Mollusks Nerite rams-horn Vorticiflex neritoides E E
Mollusks Newcomb's littorine snail  Algamorda subrotundata E E
Mollusks Olympia oyster Ostrea lurida C E
Mollusks Olympia pebblesnail Fluminicola virens E E
Mollusks Pinto (Northern) abalone  Haliotis kamtschatkana C C
Mollusks Rams-Horn Valvata Valvata mergella E Removed
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Initial Final
Association Common Name Scientific Name Category Category
Mollusks Shortfaced Lanx Fisherola nuttalli C E
Mollusks Washington duskysnail Amnicola sp. 2 E E
Mollusks Western ridgemussel Gonidea angulata E E
Plants Columbia yellow-cress Rorippa columbiae E Removed
Plants Kalm's lobelia Lobelia kalmii E w
Plans Persistentsepal Rorippa calycina C E
yellowcress
Plants Pygmy water-lily Nymphaea tetragona C w
Plants Water howellia Howellia aquatilis C C
Plants Water lobelia Lobelia dortmanna Cc E
Reptiles Western pond turtle Clemmys marmorata C C

|
1-3 References

US Fish and Wildlife Service and NOAA Fisheries. 1996. Habitat Conservation
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2-1 Columbia Spotted Frog

2-1.1 Species Name

Rana luteiventris
Common Name: Columbia spotted frog

Initial coverage recommendation: Covered

2-1.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S4

2-1.3 Range

The historic range of the Columbia spotted frog extends from southern Alaska through
British Columbia and western Alberta to Washington, Oregon, Nevada and Utah
(Stebbins 1985). Physiographic provinces occupied by this species in Washington
include the Okanogan Highlands, the Columbia Basin, and the eastern side of the
Cascade Mountains. While populations in the Columbia Basin are small and scattered,
this frog is common in the northern and eastern portions of its range in Washington
(Hallock and McAllister 2005) (Appendix F).
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2-1.4 Habitat Use

The Columbia spotted frog is a highly aquatic species that is primarily found in the
marshy edges of ponds and lakes, stream pools and other wetlands at elevations from 300
to 2,500 meters (Nussbaum et al.1983; O’Neill et al. 2001; Pilliod et al. 2002). These
habitats encompass riverine, palustrine, and lacustrine wetlands, as well as nearshore
areas of lakes and rivers.

ADULTS

Columbia spotted frogs range in size from 5 to 10 centimeters in length and reach sexual
maturity between 2 to 6 years of age (NatureServe 2005). The species has a maximum
life span of 10 years (B. C. Frogwatch 2001) and is usually found near permanent water
(Nussbaum et al. 1983; Stebbins 1985; O’Neill et al. 2001; NatureServe 2005). Adults
may move overland between ephemeral and permanent water sources (O’Neill et al.
2001), sometimes covering long distances (Stebbins 1985), with research in Idaho
indicating that females move farther from breeding habitats (up to 1,030 meters) than
males (less than 200 meters (Pilliod et al. 2002). This frog feeds on insects, mollusks,
crustaceans, and spiders (Nussbaum et al.1983; O’Neill et al. 2001).

SPAWNING, INCUBATION AND TADPOLES

Spawning and incubation occur in the shallow waters of most aquatic habitats occupied
by the species, although only slow-moving reaches of riverine habitat are used for this
purpose (Nussbaum et al. 1983; O’Neill et al. 2001). Spawning is temperature dependent
and generally occurs from March through June (Hallock and McAllister 2005) with egg
masses deposited as free floating clusters (NatureServe 2005). Tadpoles feed on algae
and other vegetation, organic debris, and zooplankton (O’Neill et al. 2001). While most
tadpoles metamorphose after two to three months, northerly populations or those at
higher elevations may overwinter and metamorphose the following year (O’Neill et al.
2001).

OVERWINTERING

This frog hibernates after burrowing into mud at the bottom of ponds and lakes (O’ Neill
et al. 2001; Pilliod et al. 2002).

2-1.5 Population Trends

The Columbia spotted frog is reported to be stable in most of its range (NatureServe
2005). In Washington the frogs are considered a Candidate Species and are monitored
due both to population declines in other states and declines in populations of the closely
related Oregon spotted frog (Hallock and McAllister 2005).
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2-1.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

The primary threats to this species are the result of changes to hydrology and water
quality from anthropomorphic activities, along with fragmentation of wetlands (Hallock
and McAllister 2005; Code of Federal Regulations 2004). The Great Basin Distinct
Population Segment (southwestern Idaho and eastern Oregon) is a federal Candidate
taxon (Code of Federal Regulations 2004).

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Over-utilization has not been identified as a major threat to this species.

DISEASE OR PREDATION

Predation by bullfrogs and non-native fish is a potential threat to this species (Hallock
and McAllister 2005). While the extent to which diseases contribute to declines is
currently not known, a number of parasites (Aeromonas hydrophila, Ribeiroia ondatrae,
Batrachochytrium dendrobatidis and Saprolegnia ferax) have been observed in declining
amphibian populations in western states (NatureServe 2005).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Because the extent of population declines is uncertain, it is not possible to determine
whether regulatory mechanisms are adequate.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Beaver removal from within the range of the Columbia spotted frog may be detrimental
because beaver contribute to the maintenance of wetland conditions important for this
frog (Hallock and McAllister 2005). While the depletion of stratospheric ozone and an
accompanying increase in ultra-violet B radiation (UVB, wavelength 290 to 320
nanometers) at the earth’s surface have been postulated as possible threats to all life
stages of amphibians, research has yielded mixed results (Blaustein et al. 1997; Pakhala
et al. 2001; Corn and Muths 2002; Diamond et al. 2004).

|
2-1.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Because Columbia spotted frogs are closely associated with aquatic habitats, both adults
and tadpoles have the potential to be impacted by activities authorized on state-owned
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aquatic lands. In addition to impacts associated with the construction and maintenance of
nearshore structures such as bridges, roads and docks, this species may be affected by
localized reductions in water quality from outfalls; loss of habitat from filling of shallow-
water areas and armoring; and reductions in vegetated habitat for tadpoles due to
increased shading or trampling during construction and maintenance of overwater
structures and recreational activities.

|
2-1.8 Species Coverage Recommendation and

Justification

The Columbia spotted frog is recommended as a Covered Species for the following
reasons: 1) The species is listed as a Candidate Species in the state of Washington; 2)
There is a “high” potential for the species to be affected by activities authorized by
Washington DNR and; 3) Some populations are declining and/or geographically isolated,
making them vulnerable to disease or predation; and 4) Sufficient information exists to
assess impacts and develop conservation measures for this species.

|
2-1.9 References

B. C. Frogwatch Program. 2001. Who’s Who in B. C. Columbia Spotted Frog.
Accessed May 23, 2005.
http://wlapwww.gov.bc.ca/wld/frogwatch/whoswho/factshts/colspot.htm

Blaustein, A.R., J.M. Kiesecker, D.P. Chivers and R.G. Anthony. 1997. Ambient UV-B
Radiation Causes Deformities in Amphibian Embryos. Proceedings of the National
Academy of Sciences of the United States of America 94:13735-13737.

Corn, P.S. and E. Muths. 2002. Variable Breeding Phenology Affects the Exposure of
Amphibian Embryos to Ultraviolet Radiation. Ecology, 83(11):2958-2973.

Diamond, S.A., G.T. Ankley and P.C. Trenham. 2004. Estimation of UVB Exposure in
Amphibian Aquatic Environments. North American Benthological Society Annual
Meeting Abstracts. Accessed May 17, 2005.
http://www.benthos.org/database/allnabstracts.cfm/db/Vancouver2004abstracts/id/371

Code of Federal Regulations. 2004. Title 50, Part 17. Review of Species that are
Candidates For Proposed for Listing as Endangered or Threatened; Annual Notice of
Findings on Resubmitted Petitions; Annual Description of Progress on Listing Actions;
Notice of Review; Proposed Rule.

Hallock, L.A. and K.R. McAllister. 2005. Columbia Spotted Frog. Washington Herp
Atlas. Accessed May 17, 2005. http://www.dnr.wa.gov/nhp/refdesk/herp.

NatureServe. 2005. NatureServe Explorer: an Online Encyclopedia of Life. Version
4.4. Arlington, Virginia. Accessed May 20, 2005.
http://www.natureserve.org/explorer

Covered Species Paper - Amphibians and Reptiles 2-5



Nussbaum, R.A., E.D. Brode, Jr. and R.M. Storm. 1983. Amphibians and Reptiles of the
Pacific Northwest. The University Press of Idaho. Moscow, Idaho.

O'Neil, T.A., D.H. Johnson, C. Barrett, M. Trevithick, K.A. Bettinger, C. Kiilsgaard, M.
Vander Heyden, E.L. Greda, D. Stinson, B.G. Marcot, P.J. Doran, S. Tank, and L.
Wunder. 2001. Matrixes for Wildlife-habitat Relationship in Oregon and Washington.
Northwest Habitat Institute. Northwest Habitat Institute. Corvalis, Oregon.

Pahkala, M.A. Laurila and J. Merila. 2001. Carry-over Effects of Ultraviolet-B: Larval
Fitness in Rana temporaria. Proceedings of the Royal Society of London B, 268:1669-
1706.

Pilliod, D.S., C.R. Peterson and P. I. Ritson. 2002. Seasonal Migration of Columbia
Spotted Frogs (Rana luteiventris) Among Complementary Resources in a High Mountain
Basin. Canadian Journal of Zoology, 80:1849-1862.

Stebbins, R.C. 1985. A Field Guide to Western Reptiles and Amphibians, 2™ edition.
The Easton Press. Norwalk, Connecticut.

Covered Species Paper - Amphibians and Reptiles 2-6



2-2 Northern Leopard Frog

2-2.1 Species Name
Rana pipiens

Common Name: Northern leopard frog

Initial coverage recommendation: Covered

2-2.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Endangered

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S1

2-2.3 Range

The northern leopard frog is widely distributed across North America with its historic
range extending from Hudson Bay and the Great Slave Lake in Canada, south to Virginia,
Nebraska, New Mexico and Arizona. Its east-west extent is from New England to the
eastern edges of Washington, Oregon and California, as well as the Central Valley of
California (Stebbins 1985; Zeiner et al. 1988).

In Washington, the leopard frog historically occurred in both the Columbia Basin and
Okanogan Highlands physiographic provinces. This frog has been reported from the
Pend Oreille River, the Potholes Reservoir, and Alder Creek (Klickitat County), as well
as the Columbia, Snake, Spokane, and Walla Walla Rivers. While the full elevational
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range occupied by this species is sea level to 1,457 meters, in Washington it is generally
found from 82 meters to 415 meters (O’Neil et al. 2001).

This species has been reported in at least one state-owned river (the Pend Oreille) in the
last five years, although this is listed as an unconfirmed sighting. Reports of this frog in
the vicinity of Moses Lake in Grant County were on tributary streams and associated
wetlands or ponds (Appendix F).

2-2.4 Habitat Use

The northern leopard frog is found in a variety of aquatic habitats, including creeks,
rivers, ponds, lakes and marshes from sea level to high into the mountains (Nussbaum et
al.1983; Stebbins 1985; Hallock and McAllister 2005). These habitats encompass
riverine, palustrine and lacustrine freshwater wetlands, as well as the nearshore areas of
lakes and rivers. In Washington, leopard frogs were historically found in valleys at
elevations up to 610 meters (McAllister et al. 1999; O’Neil et al. 2001), with most
occurrences in the shrub-steppe zones (Hallock and McAllister 2005). Waterbodies
occupied by this frog may be situated in grassland, scrubland or forests (Stebbins 1985).

ADULTS

Northern leopard frogs grow to 5 to 10 centimeters in length and have a maximum life
span of approximately 4 years, becoming sexually mature at 2 to 3 years of age (B. C.
Frogwatch 2001; NatureServe 2005). While the species is dependent on vegetation as
refugia from predators (McAllister et al. 1999), they range widely in a variety of habitats
including wet meadows, grassy woodlands, and hay fields (Nussbaum et al.1983;
Stebbins 1985). Although little is known about overland movements in Washington
(Hallock and McAllister 2005), these frogs migrate to and from breeding ponds (O’ Neil
et al. 2001), as well as overwintering waterbodies (McAllister et al. 1999). Adults of this
species are entirely carnivorous regularly feeding on beetles, flies, ants, Odonata,
grasshoppers, and spiders, as well as small vertebrates such as birds, snakes and other
frogs (Nussbaum et al. 1983; O’Neil et al. 2001). Young frogs remain at the water’s
margin, possibly to segregate from larger frogs (McAllister et al.1999).

SPAWNING, INCUBATION AND TADPOLES

Northern leopard frogs spawn from April through June in shallow water emergent or
submerged vegetation (O’Neil et al. 2001), with suitable habitat including cattail and
sedge marshes and weedy ponds (Nussbaum et al.1983; Zeiner et al. 1988). Egg masses
are usually laid in water at depths of less than 65 centimeters (26 inches) in areas exposed
to sunlight (McAllister et al.1999) and are generally attached to emergent vegetation
(Zeiner et al.1988; McAllister et al. 1999). Leopard frog tadpoles are grazers, developing
in shallow nearshore waters (Zeiner et al.1988; McAllister et al.1999), with
metamorphosis completed in the summer of the first year (Hallock and McAllister 2005).
After metamorphose, young frogs may emigrate from their natal ponds to more
permanent waters such as a lake or stream (McAllister et al. 1999).
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A set of seven important breeding pond characteristics was defined in a study in
Wisconsin. These seven characteristics are: “...1) less than 1.6 kilometers from
overwintering sites; 2) 1.5 meters or more deep; 3) emergent vegetation on approximately
two-thirds of the circumference of a pond to provide escape from predators; submergent
vegetation on approximately half of the surface area to provide cover for escape, a site for
attachment of egg masses, and a source of food for tadpoles; 4) a gradual slope to the
bottom, which provides a greater area of emergent vegetation, and in turn more cover;

5) open water that is exposed, which will warm ponds faster; 6) areas surrounding the
ponds in hay, unmowed pasture, shallow marshes or meadows; and 7) ponds that
maintain water most years but dry up periodically and eliminate fish” (McAllister et al.
1999).

OVERWINTERING

Although not all populations of northern leopard frogs hibernate, their activity levels are
much reduced during colder weather. Leopard frogs usually overwinter underwater
among stones, sunken logs or leaf litter along the bottom of ponds, lakes and streams
(McAllister et al.1999; Hallock and McAllister 2005).

2-2.5 Population Trends

Although the northern leopard frog is one of the most widely distributed amphibians in
North America, recent declines in its populations have been reported throughout its
range, including the Pacific Northwest. Museum records for Washington indicate that the
leopard frog inhabited at least eighteen general areas in eastern Washington, with many
of these areas along the Columbia River and its major tributaries. Since 1992, field
surveys have confirmed the presence of this species only in two areas in the state, both of
which are in the Crab Creek drainage in Grant County. An additional population on the
campus of Washington State University may still be active, although these have probably
been liberated from laboratory experiments (McAllister et al.1999).

2-2.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

The only extant populations in Washington inhabit relatively small areas in a single
region, where they are vulnerable to habitat modification (McAllister et al.1999).
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OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Although this species is collected for teaching, research, bait and as human food (Alberta,
Naturally 1997), overutilization has not been identified as a major threat in Washington.

DISEASE OR PREDATION

In addition to being vulnerable to predation by exotic species such as bullfrogs and carp
(Hallock and McAllister 2005), leopard frogs may also be negatively impacted by
competition with bullfrogs for food and other resources (Witmer and Lewis 2001)
Various diseases and parasites (Aeromonas hydrophila, Ribeiroia ondatrae,
Batrachochytrium dendrobatidis and Saprolegnia ferax) have been observed in declining
high-elevation amphibian populations in other states (NatureServe 2005), and bacteria
were associated with die-offs of leopard frogs in the Midwest, Canada and Mexico in the
1970s. However, these bacteria have also been found in healthy frogs and neither disease
nor predation has been identified as a contributing factor to declines in northern leopard
frog populations in Washington (McAllister et al. 1999).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Inadequacy of regulatory mechanisms has not been identified as a major threat.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Additional threats to the northern leopard frog in Washington include the adverse effects
of fertilizers and pesticides (Hallock and McAllister 2005) associated with agricultural
areas and pesticides used for mosquito control (Kaufman et al. 2001). If roads are built
between breeding ponds and other habitats, large numbers of leopard frogs may be killed
by vehicles during migration from breeding to summer and overwintering sites (Merrell
1977). While the depletion of stratospheric ozone and an accompanying increase in ultra-
violet B radiation (UVB, wavelength 290 to 320 nanometers) at the earth’s surface have
been postulated as possible threats to all life stages of amphibians, research has yielded
mixed results (Blaustein et al. 1997; Pakhala et al. 2001; Corn and Muths 2002; Diamond
et al. 2004).

|
2-2.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

In addition to impacts associated with the construction and maintenance of nearshore
structures such as bridges, roads and docks, northern leopard frogs may be affected by
localized reductions in water quality from outfalls; loss of habitat from filling of shallow-
water areas and armoring; and reductions in vegetated habitat for spawning and tadpoles
due to increased shading or trampling during construction and maintenance of overwater
structures and recreational activities
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____________________________________________________________________________________________________|
2-2.8 Species Coverage Recommendation and

Justification

The northern leopard frog is included here as an Covered Species for the following
reasons: 1) The species is currently listed as Endangered by the State of Washington and
identified as a federal Species of Concern in eastern Washington (US Fish and Wildlife
2005); 2) Destruction, modification, or curtailment of its habitat or range is significant in
Washington, with some populations geographically isolated and susceptible to disease,
predation and loss of genetic fitness; 3) There is a “high” potential for the species to be
affected by activities authorized by Washington DNR and; 4) Sufficient information
exists to assess impacts and develop conservation measures for this species.

|
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2-3 Coastal Tailed Frog

2-3.1 Species Name
Ascaphus truei

Common Name: Coastal tailed frog

Initial coverage recommendation: Evaluation

2-3.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Not Listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S4

2-3.3 Range

The coastal tailed frog occurs in the Cascade Mountains and Coastal Range from
southern Canada to northern California, at elevations from sea level to 2,285 meters
(Nussbaum et al. 1983; Stebbins 1985; O’Neil et al. 2001). On the west side of the
Cascades, this species is not found above 1,830 meters (O’Neil et al. 2001). A figure
representing the distribution of the coastal tailed frog in Washington may be found in
Appendix F.
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2-3.4 Habitat Use

The coastal tailed frog is found in fast-moving streams at elevations from sea level to
over 2,000 meters (O’Neill et al. 2001; NatureServe 2005). This habitat encompasses
most riverine and riparian reach categories in this elevation range. During rainy seasons,
tailed frogs are occasionally found on land away from streams (Burke Museum 2004).

ADULTS

Adult coastal tailed frogs reach lengths of 2 to 5 centimeters and may live 15 to 20 years,
becoming sexually mature at 8 to 9 years (B. C. Frogwatch 2001; Hallock and McAllister
2005). The species is diurnal and rests under rocks in cold streams, emerging at night to
forage in the stream and along the streambank for invertebrate prey (Nussbaum et al.
1983; Stebbins 1985; O’Neill et al. 2001).

SPAWNING, INCUBATION AND TADPOLES

Coastal tailed frogs undergo internal fertilization in the fall (B. C. Frogwatch 2001), with
females depositing their eggs the following spring on the underside of rocks in stream
reaches inhabited by adults (Nussbaum et al. 1983; O’Neill et al. 2001). Metamorphosis
occurs 2 to 5 years later (Hallock and McAllister 2005), with tadpoles feeding on algae,
pollen and insects (Nussbaum et al. 1983; O’Neill et al. 2001).

OVERWINTERING

Coastal tailed frogs may be active throughout the year (O’Neill et al. 2001), with peak
adult activity occurring from April to October (Stebbins 1985).

2-3.5 Population Trends

Although little information on population status is available, populations are assumed to
be in decline based on information related to changes in habitat used by the species
(NatureServe 2005). In suitable habitats, this species may be very common (Burke
Museum 2004).

2-3.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Logging activities have negatively affected coastal tailed frogs in low gradient streams
due to increased sedimentation. However, streams with higher gradients and velocities
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may continue to support tailed frogs even when the forest is repeatedly logged
(NatureServe 2005).

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Overutilization has not been identified as a major threat to this species.

DISEASE OR PREDATION

While disease and parasites (Aeromonas hydrophila, Ribeiroia ondatrae,
Batrachochytrium dendrobatidis, Saprolegnia ferax infestation) have been observed in
declining high-elevation amphibian populations (NatureServe 2005), neither cause has
been suggested as contributing factors to declines in coastal tailed frog populations.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Because the extent of population declines is uncertain, it is not possible to determine
whether existing regulatory mechanisms are adequate.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

While the depletion of stratospheric ozone and an accompanying increase in ultra-violet
B radiation (UVB, wavelength 290 to 320 nanometers) at the earth’s surface have been
postulated as possible threats to all life stages of amphibians, research has yielded mixed
results (Blaustein et al. 1997; Pakhala et al. 2001; Corn and Muths 2002; Diamond et al.
2004).

2-3.7 Assessment of Potential Effects from
Washington DNR Authorized Activities

Coastal tailed frogs depend on rocky bottomed streams and are particularly vulnerable
from activities authorized by Washington DNR that increase erosion and sedimentation.
Such activities may include construction and maintenance of nearshore structures such as
bridges, roads and docks; and stormwater outfalls.

2-3.8 Species Coverage Recommendation and
Justification

The coastal tailed frog is included here as an Evaluation Species for the following
reasons: 1) Although a federal Species of Concern in western Washington, state
populations overall are categorized as secure, which reduces the potential for future
listing under the federal ESA; 2) The species has a “medium” potential to be affected by
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activities authorized Washington and; 3) Sufficient information exists to assess impacts
and to develop conservation measures.

|
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2-4 Oregon Spotted Frog

2-4.1 Species Name

Rana pretiosa
Common Name: Oregon spotted frog

Initial coverage recommendation: Evaluation

2-4.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Candidate (1997)

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Endangered

NATURAL HERITAGE PROGRAM GLOBAL RANK
G2, G3

NATURAL HERITAGE PROGRAM STATE RANK
S1

2-4.3 Range

The historic range of the Oregon spotted frog extends from British Columbia southward
through the Puget Trough and the Willamette Valley, and along the Cascades to the Pit
River watershed in northern California (Green et al. 1997; Hallock and McAllister 2005).
In Washington, the frog may be found in both the Puget Trough Physiographic Province
and southern Western Cascade Physiographic Province, at elevations from sea level to
610 meters (O’Neil et al. 2001; Hallock and McAllister 2005). Only six populations are
currently known to occur in Washington - four in Thurston County in the Black River
watershed and two in Klickitat County (Hallock and McAllister 2005) (Appendix F).
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2-4.4 Habitat Use

The Oregon spotted frog is highly aquatic and is usually found in marshy edges of ponds
and lakes or overflow pools of streams (Nussbaum et al.1983; Stebbins 1985). Extant
populations in Washington occur in large shallow wetland systems associated with a
stream or stream network, with beaver impounded systems appearing to provide many of
the habitat requirements of this species (Hallock and McAllister 2005). While specific
habitat needs are dependent on life history stage, wetlands with gradual variation in
topography may provide suitable habitat for all life stages (Watson et al. 2000) including
adequate water levels for seasonal inter-pool movement.

ADULTS

Adult Oregon spotted frogs reach lengths of 4 to 10 centimeters (Hallock and McAllister
2005), and while their total lifespan is unknown, they are believed to become sexually
mature at 2 to 3 years of age (B. C. Frogwatch 2001). In Thurston County, deep pools
were critical dry season habitat for both juveniles and adults (Watson et al. 2000). Two
types of annual migration patterns have been observed in this species: infrequent, long-
distance migrations between widely separated pools, and frequent movement between
pools that are closer together (Watson et al. 2000). As shallow pools evaporate in the dry
season (June through August), frogs from these pools are forced to move to deeper
permanent pools that may be several hundred meters away. During the wet season
(September through January), frogs move back up drainages to reoccupy the breeding
area and associated shallow waters (Watson et al. 2000), although Oregon spotted frogs
in the Thurston County populations were unlikely to move upland. Thus, an area in
which deep-water pools are separated from those shallow pools suitable for breeding is
unlikely to be suitable for all life cycle needs of Oregon spotted frog populations (Watson
et al. 2000).

These frogs forage in and under water, primarily consuming beetles, spiders, flies and
ants, although the species has been observed eating newly metamorphosed red-legged
frogs (O’Neil et al. 2001) and juvenile western toads (Pearl and Hayes 2002).

SPAWNING, INCUBATION AND TADPOLES

Oregon spotted frogs breed from February to March in seasonally flooded margins of
wetlands, with unattached egg masses laid in areas with little or no vegetative shading
(Hallock and McAllister 2005; Nussbaum et al.1983; O’Neil et al. 2001). In Thurston
County, breeding Oregon spotted frogs were observed in shallow sedge/rush habitat with
moderate to high proportions of water surface exposure (50 percent to 75 percent) and a
low to moderate proportion of emergent vegetation (25 percent to 50 percent) (Watson et
al. 2000). Tadpoles graze on algae and plant detritus, generally metamorphosing after 4
months (B. C. Frogwatch 2001).

OVERWINTERING

In areas subject to freezing, winter survival for these frogs is dependent on the presence
of waters that remain aerobic and do not freeze to the sediments (Hallock and McAllister
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2005). Overwintering frogs in Thurston County inhabited shallow water in and around
inundated dense vegetation, and buried themselves at the base of plants during the coldest
periods (Watson et al. 2000).

2-4.5 Population Trends

In Washington, the Oregon spotted frog has declined dramatically from its original
distribution due to filling and alteration of wetlands. The six remaining populations are
isolated and vulnerable to a wide variety of factors that might interfere with reproduction
or survival (Hallock and McAllister 2005; Code of Federal Regulations 2004). This
species is also designated as a Critical Sensitive Species in Oregon (Oregon Department
of Fish and Wildlife 1997) and a Species of Concern in California (California
Department of Fish and Game 2004).

2-4.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Anthropogenic changes in hydrology, water quality and wetland integrity are the major
threat to the Oregon spotted frog (Hallock and McAllister 2005; Code of Federal
Regulations 2004; NatureServe 2005).

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Overutilization has not been identified as a major threat to this species.

DISEASE OR PREDATION

In addition to predation by non-native fish and bullfrogs (Hallock and McAllister 2005),
the Oregon spotted frog may also be negatively impacted by competition with bullfrogs
for food and other resources (Witmer and Lewis 2001). Although a number of diseases
and parasites (Aeromonas hydrophila, Ribeiroia ondatrae, Batrachochytrium
dendrobatidis, Saprolegnia ferax) have been observed in declining high-elevation
amphibian populations in other states (NatureServe 2005), disease has not been suggested
as a contributing factor to this decline of this frog in the state of Washington.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Efforts aimed at restoring riparian woody vegetative communities may be decreasing the
marshy edges this species depends on and furthering declining reproductive rates,
indicating that existing regulatory mechanisms may be inadequate to protect the species.
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OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Successional habitat loss to shrub-scrub wetlands and loss of beaver pond habitat as a
result of removing beaver have both been suggested as having adverse effects on Oregon
spotted frogs (Hallock and McAllister 2005). While the depletion of stratospheric ozone
and an accompanying increase in ultra-violet B radiation (UVB, wavelength 290 to 320
nanometers) at the earth’s surface have been postulated as possible threats to all life
stages of amphibians, research has yielded mixed results (Blaustein et al. 1997; Pakhala
et al. 2001; Corn and Muths 2002; Diamond et al. 2004). However, studies of the Oregon
spotted frog indicate that UVB is not a factor at the embryonic stage (NatureServe 2005).

|
2-4.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Oregon spotted frogs depend on shallow nearshore environments and may be impacted
by activities authorized by Washington DNR that alter the hydrology or extent of these
areas. Such activities include loss of habitat from filling and/or armoring of shallow
water areas; and reductions in vegetated habitat for spawning and tadpoles due to
increased shading or trampling during construction and maintenance of overwater
structures and recreational activities

___________________________________________________________________________________________|
2-4.8 Species Coverage Recommendation and

Justification

The Oregon spotted frog is included here as an Evaluation Species for the following
reasons: 1) The species is listed as Endangered by the state of Washington and is a
federal Candidate Species; 2) Destruction, modification, or curtailment of its habitat or
range is significant, with populations in Washington geographically isolated and
susceptible to disease, predation or loss of genetic fitness; 3) There is a “medium”
potential for this species to be affected by activities authorized by Washington DNR and,;
4) Sufficient information exists to assess impacts and develop conservation measures fro
this species.
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2-5 Western Toad

2-5.1 Species Name

Bufo boreas
Common Name: Western toad

Initial coverage recommendation: Evaluation

2-5.2 Status and Rank
See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S3, 54

2-5.3 Range

The historic range of the western toad extends from southern Alaska through the western
United States and Canada into Baja California (Stebbins 1985; O’Neil et al. 2001). The
extent of the species east-west range was, and still appears to be, from the Pacific coast
to the Rocky Mountains (Stebbins 1985), although the species is currently absent from
the Willamette Valley (Nussbaum et al. 1983). In Washington, the western toad
historically occurred throughout most of the state, except for the south-central Columbia
Basin (Appendix F).
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2-5.4 Habitat Use

The western toad is found from sea level to elevations as high as 2,255 meters in the
mountains (Stebbins 1985; Martin 2001). Habitats used by this species include many
aquatic habitats, grasslands, mountain meadows, woodlands, and forests with loose soils
(Nussbaum et al. 1983; Stebbins 1985). This toad is also found in urban habitats,
particularly in low-density zones with irrigated landscaping (Ferguson et al. 2001).

ADULTS

Adult western toads reach lengths of 5 to 14 centimeters and live to be about 10 years of
age, with sexual maturity occurring at 2 to 3 years (B. C. Frogwatch 2001). When not
breeding, this species is found primarily in terrestrial habitats, including grasslands,
scrublands, woodlands, forests, and mountain meadows (Nussbaum et al. 1983; Stebbins
1985; Vander Haegen et al. 2001). Although little appears to be known about the extent
of the species movements, females have been observed to move up to 2,600 meters from
breeding sites, with the documented movements for males shorter (O’Neill et al. 2001).
This toad feeds primarily on insects, but also eats spiders, centipedes, sowbugs, crayfish,
and earthworms (Nussbaum et al. 1983; O’Neill et al. 2001). Western toads are
dependent on loose soils for protection from both predators and dehydration, and have
also been known to use the burrows of other animals for protection (Vander Haegen et al.
2001).

SPAWNING, INCUBATION, AND TADPOLES

In Washington, spawning and incubation occur in almost any standing water (Zeiner et
al. 1988) from February through July in Washington (O’Neill et al. 2001). Strings of
eggs are attached to submerged and emergent vegetation (O’Neill et al. 2001) or laid on
the sediments directly (Hallock and McAllister 2005) in shallow ponds, lakes, slow-
moving reaches of streams, springs, reservoirs, stock ponds, canals, and roadside ditches
(Nussbaum et al. 1983; Stebbins 1985; Zeiner et al. 1988). Tadpoles feed on algae and
detritus (Nussbaum et al. 1983; O’Neill et al. 2001), undergoing metamorphose during
their first summer.

OVERWINTERING

Hibernation typically occurs from November through April, but the extent varies with
location and temperature (O’Neill et al. 2001). While some of these toads have been
observed to hibernate in terrestrial locations (Nussbaum et al. 1983), little information is
available in the general literature regarding western toad hibernation.

2-5.5 Population Trends

Western toad populations are declining in western Washington. Insufficient information
exists to evaluate the trend in eastern Washington (O’Neill et al. 2001).
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2-5.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Due to habitat conversion to agricultural, industrial, or other high-density urban use in
low-elevation areas of Washington, the range of the western toad has been significantly
reduced (Martin 2001). In addition, habitat fragmentation resulting from urban/suburban
development has isolated wetlands and riparian habitats from western toad terrestrial
habitat, further impacting the species (Ferguson et al. 2001).

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Overutilization has not been identified as a major threat to this species.

DISEASE OR PREDATION

Ravens preying on breeding adults appears to have contributed to the decline of the
western toad at certain locations in Oregon (NatureServe 2005). Various diseases and
parasites (Aeromonas hydrophila, Ribeiroia ondatrae, Batrachochytrium dendrobatidis,
Saprolegnia ferax) have been observed in declining western toad populations in other
states (NatureServe 2005) . However, the extent to which diseases contribute to declines
is not currently known.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Because the reasons for the decline of the western toad are not fully understood
(Sallabanks et al. 2001), existing regulatory mechanisms may be inadequate to reduce
further declines.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

While the depletion of stratospheric ozone and an accompanying increase in ultra-violet
B radiation (UVB, wavelength 290 to 320 nanometers) at the earth’s surface have been
postulated as possible threats to all life stages of amphibians, research has yielded mixed
results (Blaustein et al. 1997; Pakhala et al. 2001; Corn and Muths 2002; Diamond et al.
2004).

|
2-5.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Because adult western toads are primarily terrestrial, potential impacts to this species
from activities authorized by Washington DNR are likely restricted to breeding habitats.
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In addition to impacts associated with the construction and maintenance of nearshore
structures such as bridges, roads and docks, this species may be affected by localized
reductions in water quality from outfalls; loss of habitat from filling of shallow-water
areas and armoring; reductions in vegetated habitat for tadpoles due to increased shading
or trampling during construction and maintenance of overwater structures and
recreational activities; habitat fragmentation from barriers such as roads and bridges; and
alteration of seasonal inundation regimes as a result of stormwater discharges and/or
increases in impervious surfaces.

__________________________________________________________________________________________________|
2-5.8 Species Coverage Recommendation and

Justification

The western toad is included here as an Evaluation Species for the following reasons: 1)
The species is a federal Species of Concern in western Washington and a Candidate
Species in the State of Washington; 2) Populations in Washington are declining, with
some populations geographically isolated and susceptible to disease or predation; 3)
Western toads have a “medium” potential to be affected by activities authorized by
Washington DNR; 4) Although information gaps exist, western toads have been
sufficiently studied to assess certain types of impacts and develop conservation measures.

|
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2-6 Cascades Frog

2-6.1 Species Name
Rana cascadae

Common Name: Cascades frog

Initial coverage recommendation: Evaluation

2-6.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Not Listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G3

NATURAL HERITAGE PROGRAM STATE RANK
S4?

2-6.3 Range

The range of the Cascades frog extends along the Cascades Mountains from Washington
to Mount Lassen in northern California (Stebbins 1985; Martin 2001). Although this frog
has been reported from sea level to 1,885 meters in Washington, it rarely occurs below
620 meters (O’Neil et al. 2001) (Appendix F). At the southern extent of its range in
California, this frog may be found at elevations from 900 to 2,727 meters (Zeiner et
al.1988).
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2-6.4 Habitat Use

The Cascades frog is usually found near water, inhabiting shallow palustrine and
lacustrine habitats as well as small streams (riverine habitat) (Stebbins 1985). This frog
breeds in ponded water and lays its eggs in areas with low or patchy aquatic vegetative
cover such as lake margins or in montane ponds and stream pools (Nussbaum et al. 1983;
Stebbins 1985; Zeiner et al. 1988). Adults may be found along streams in summer
(Olson et al. 2001) and over-winter in water or in saturated soils (California Department
of Fish and Game 2003).

2-6.5 Population Trends

While there is little information regarding population trends in Washington, population
trends for Cascades frogs in Oregon are mixed with declines on the east side of the
Cascades and increases on the west side due to habitat creation.

|
2-6.6 Species Coverage Recommendation and

Justification

It is recommended that the Cascades frog be addressed as Watch-list Species for the
following reasons: 1) Although a federal Species of Concern in western Washington (US
Fish and Wildlife 2004), the Cascades frog is most frequently associated with riverine
and lacustrine habitats that are generally non-navigable and therefore not state-owned; 2)
This species has a “low” potential to be impacted by activities authorized by Washington
DNR and; 3) Insufficient information exists to assess impacts or develop conservation
measures for this species.

|
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2-7 Rocky Mountain Tailed Frog

2-7.1 Species Name

Ascaphus montanus
Common Name: Rocky Mountain tailed frog and inland tailed frog
This species was recently separated from Ascaphus truei.

Initial coverage recommendation: Evaluation

2-7.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S2?

2-7.3 Range

The Rocky Mountain tailed frog inhabits rocky streams in mountains from southeastern
British Columbia through Idaho and Montana. This species is also found in the Blue
Mountains of eastern Washington and Oregon and the Wallawa Mountains of Oregon
(Nussbaum et al.1983; Stebbins 1985; Nielson et al. 2001). A figure representing the
distribution of the Rocky Mountain tailed frog in Washington may be found in Appendix
F.
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2-7.4 Habitat Use

The Rocky Mountain tailed frog is found in cold, fast-moving streams with cobble
bottoms and occurs at elevations from 1,000 to over 2,000 meters (O’Neill et al. 2001,
NatureServe 2005). This frog usually stays within a stream and bank area no more than
40 meters in diameter (O’Neill et al. 2001) and although movements up and downstream
have been reported, information related to the extent of such movement is lacking
(Adams and Frissell 2001; O’Neill et al. 2001).

Similarly to the coastal tailed frog, this species is diurnal and rests during daylight hours
under rocks in cold streams, emerging at night to forage within and along the stream
banks for invertebrate prey (Nussbaum et al. 1983; Stebbins 1985; O’Neill et al. 2001).
This frog may be active throughout the year (O’Neill et al. 2001), but adult peak activity
occurring from April to October (Stebbins 1985).

Spawning and incubation occur in the streams inhabited by adult frogs, with eggs
attached to the undersides of large rocks. Metamorphosis occurs two to three years later,
with tadpoles feeding on algae, pollen and insects (Nussbaum, et al. 1983; O’Neill et al.
2001). Although tadpoles have been observed in cascading water on very steep rock
slopes of streams (Nussbaum et al.1983) and can adhere to rocks in swift streams with
their modified oral disk (Nussbaum et al. 1983; Stebbins 1985), they prefer stream
reaches with smooth surfaces and avoid silty areas and mossy rocks.

2-7.5 Population Trends:

Although populations of Rocky Mountain tailed frogs in Idaho and Montana appear to be
stable (NatureServe 2005), population trends in Washington is currently unknown
(O’Neill et al. 2001).

_________________________________________________________________________________________________|
2-7.6 Species Coverage Recommendation and

Justification

The Rocky Mountain tailed frog is included here as a Watch-List Species for the
following reasons: 1) Although listed as a Candidate Species in Washington and
considered a federal Species of Concern in eastern Washington, Rocky Mountain tailed
frogs are associated with streams that are generally not navigable and are therefore
unlikely to occur on state-owned aquatic lands; 2) The species has a “low” potential to be
impacted by activities authorized by Washington DNR; 3) Some populations are
declining, or geographically isolated and may be susceptible to disease or predation and,;
4) Insufficient information exists to assess impacts or develop conservation measures for
this species.
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2-8 Northern Red-Legged Frog

________________________________________________________________________________________________|
2-8.1 Species Name

Rana aurora aurora

Common Name: Northern red-legged frog

Initial coverage recommendation: Covered

2-8.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Not Listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK

S4
|
2-8.3 Range

The red-legged frog occurs west of the Cascade Mountains from British Columbia to
northern California at elevations from sea level to 1,480 meters (Stebbins 1985; O’Neil et
al. 2001). A figure representing the distribution of the red-legged frog in Washington
may be found in Appendix F.

2-8.4 Habitat Use

The northern red-legged frog occupies low-gradient riverine, palustrine, and lacustrine
habitats throughout its range, including freshwater marshes and wet meadows (Nusbaum
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et al. 1983; Stebbins 1985; O’Neil et al. 2001; Burke Museum 2004). Adults of this
species also use upland habitats such as moist forests, damp meadows, marshes, ponds,
lakes and streamsides (Nusbaum et al. 1983; Stebbins 1985; O’Neil et al. 2001).

Adult red-legged frogs may forage 300 meters or more away from water when not
breeding, but return to permanent waters during drought (Nusbaum et al. 1983; O’Neil et
al. 2001) They feed on a variety of invertebrates and also eat fish, amphibians and even
small mammals (O’Neil et al. 2001). The species generally breeds in permanent ponds
and attaches its eggs to stiff submerged stems, but may also breed in streams and seasonal
ponds (Stebbins 1985; Wright and Wright 1995). While these frogs may be active in any
month when the temperature is above 5 degrees Celsius, they undergo periods of
inactivity from November through January (Nusbaum et al. 1983; O’Neil et al. 2001).

2-8.5 Population Trends

The northern red-legged frog is still widespread and common in some areas, although the
closely related California red-legged frog has been federally listed as threatened
(NatureServe 2005). However, the northern subspecies has been extirpated from parts of
the Puget Trough and the Willamette Valley (O’Neil et al. 2001).

2-8.6 Species Coverage Recommendation and
Justification

Northern red-legged frogs are recommended as a Watch-list Species for the following
reasons: 1) The species has no federal or state status and is apparently secure throughout
Washington; 2) There is a “medium” potential for activities authorized by Washington
DNR to impact the species and; 3) Insufficient information exists to assess certain types
of impacts and develop conservation measures.
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2-9 Western Pond Turtle

2-9.1 Species Name

Clemmys marmorata (Emys marmorata)
Common Name(s): Western pond turtle and Pacific pond turtle

Initial coverage recommendation: Evaluation

2-9.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)

Species of Concern

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Endangered

NATURAL HERITAGE PROGRAM GLOBAL RANK
G3, G4

NATURAL HERITAGE PROGRAM STATE RANK
S1

2-9.3 Range

The historic range of the western pond turtle extended from Puget Sound south along the
Pacific Coast to Baja California (Hays et al.1999), with disjunct populations on the
Carson and Truckee Rivers in western Nevada and along the Mojave River in southern
California (Holland 1991). Specimens from populations in British Columbia and Idaho
(Stebbins 1985) may represent introductions or may be mislabeled (Holland 1991).

Within Washington, pond turtles occurred in the Puget Trough Physiographic Province
and in the Columbia River Gorge from sea level up to elevations near 300 meters (Hays
et al.1999; Hallock and McAllister 2002), although they occupy higher elevations
elsewhere in their range.
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Of the four existing Washington populations, two occur naturally in ponds, lakes and
small tributaries to the Columbia River in Skamania and Klickitat Counties (Hays et
al.1991). The remaining two populations are captive-reared stock released by
Washington State Department of Fish and Wildlife (Washington Fish and Wildlife) in the
Columbia Gorge and man-made ponds in Pierce County (Hallock and McAllister 2002).
These ponds are on lands owned by Washington Fish and Wildlife (Hays et al. 1991). A
distribution representing pond turtles in Washington may be found in Appendix F.

2-9.4 Habitat Use

This highly aquatic turtle occurs in riverine, palustrine, and lacustrine habitats,
frequenting streams, ponds, lakes and both permanent and ephemeral wetlands
(Nussbaum et al. 1983; Stebbins 1985). The species will migrate overland, and may
aestivate (a state of dormancy, which slows the metabolism to help conserve water
during hot or dry periods) on land during summer months (O’Neil et al. 1983).
Because they are cold blooded, pond turtles utilize floating vegetation, cattail mats,
logs, rocks, mud flats, and sandbanks for basking (Hays et al. 1999). When the pond
turtle occupies large rivers, it is usually found near the banks or in adjacent backwater
habitats, where the current is relatively slow and emergent basking sites are abundant
(Stebbins 1985; Hays et al. 1999).

A variety of substrates are found in the habitat range used by western pond turtles,
including solid rock, boulders, cobbles, gravel, sand, mud, decaying vegetation, and
combinations of these (Stebbins 1985; Hays et al. 1999). Vegetative cover used by pond
turtles ranges from areas with little or no emergent vegetation to abundant emergent
vegetation; sites with no emergent vegetation and abundant submerged vegetation; and
disturbed habitats where large mats of algae are the only aquatic vegetation present.
Areas with dense shade generally lack basking sites and are unsuitable habitat for pond
turtles (Hays et al. 1999).

NESTING

Western pond turtles reach reproductive maturity at over 10 years of age or at a carapace
length of 135 to 140 mm (Washington Fish and Wildlife 2005). They nest from May to
mid-July, with females burying their eggs in soils with little or no vegetative covering
(Nussbaum et al. 1983; Stebbins 1985; Hays et al. 1999; O’Neil et al. 2001). These
turtles usually nest within 100 meters of water, but occasionally will nest up to 400
meters from water (Nussbaum et al. 1983; Hays et al. 1999). In Washington, incubation
times are between 90 and 130 days with gender determined by temperature. Western
pond turtles have an estimated lifespan of between 50 and 70 years (Washington Fish and
Wildlife 2005).

FORAGING

Western pond turtles forage in or under water and cannot swallow food without being
in water (O’Neil et al. 2001). They are opportunistic feeders, eating of invertebrates
(insects, earthworms, mollusks, crayfish), vertebrates (fish, tadpoles, amphibians) and
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carrion (small mammals, birds, amphibians, reptiles) (Nussbaum et al. 1983; O’Neil
et al. 2001).

OVERWINTERING

In Washington, this species overwinters in muddy bottoms of lakes or ponds or in upland
habitats adjacent to water bodies (Nussbaum et al. 1983; Hays et al. 1999). Observation
of juveniles in one study suggests they overwinter in the water (Hays et al. 1999).

2-9.5 Population Trends

Although the western pond turtle used to occur throughout the southern Puget Sound
lowlands, only two natural populations remain in Washington. Both of these populations
are in the Columbia Gorge (Burke 2004). The western pond turtle is declining
throughout its range (Hays et al. 1999).

2-9.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Alteration and degradation of critical features of aquatic or terrestrial habitats is a major
threat to this species. Loss of nests to human activities is an additional major threat to
this species (Hallock and McAllister 2002).

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Removal from the wild by humans is a major threat to this species (Hallock and
McAllister 2002). While commercial exploitation for food may be the cause for the
initial decline of western pond turtle populations in Washington, there are currently no
known scientific or educational uses for the species.

DISEASE OR PREDATION

Loss of hatchlings to introduced bullfrogs, loss of nests to predators, and disease and
competition from introduced turtles are among the threats to this species (Hallock and
McAllister 2002). While information concerning the threat of disease is lacking, in 1990
an unknown disease killed approximately 1/3 of the population in Klickitat County
(Washington Fish and Wildlife 2005).

ADEQUACY OF EXISTING REGULATORY MECHANISMS
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Inadequacy of regulatory mechanisms has not been identified as a major threat to the
western pond turtle in Washington.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

No other manmade factors have been identified as a major threat to this species.

|
2-9.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Outfalls and discharges associated with wastewater treatment, industrial processes or fish
hatcheries may cause localized reductions in water and sediment quality, resulting in
increased turbidity, reduced foraging efficiency, diminished habitat quality and increased
potential for the bioaccumulation of pollutants. Roadways, bridges, and docks may result
in habitat loss during construction, while stormwater runoff from the structures may
increase temperatures as well as concentrations of heavy metals, salts and petroleum
products in both the sediments and water column. Additionally, nearshore and
transportation related activities (e.g., fill and bank armoring, sediment disturbance, utility
line construction) might alter shallow-water lake and stream tributary habitats.

____________________________________________________________________________________|
2-9.8 Species Coverage Recommendation and

Justification

The western pond turtle should be addressed as an Evaluation Species for the following
reasons: 1) The western pond turtle is federally listed as a Species of Concern and as
Endangered by the state of Washington; 2) Due to their limited distribution in
Washington, western pond turtles have a “medium” potential to be affected by
Washington DNR activities and; 3) Although information gaps exist, western pond turtles
have been sufficiently studied to assess impacts and develop conservation measures.

|
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3-1 Bald Eagle

3-1.1 Species Name

Haliaeetus leucocephalus
Common Name: Bald eagle

Initial coverage recommendation: Covered

3-1.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE SERVICE)

Threatened (1995) - Originally listed as Endangered under the Endangered Species
Preservation Act in 1967

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Threatened

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S4B, S4N

3-1.3 Range

Bald eagles are well distributed throughout almost all of North America. They exist in
virtually the entire continental United States, including Alaska, Canadian provinces and
the northwestern portion of Mexico (Johnsgard 1990). They nest in prominent places
overlooking or near water bodies. They are most frequent in winter near coasts or the
Mississippi River, and may be locally abundant to prey upon plentiful fish and/or
waterfowl.

Nesting bald eagles are much more abundant along the Puget Sound, in coastal areas and
the Columbia River estuary than elsewhere in western Washington. In eastern
Washington, bald eagle nests are more likely to occur along northeastern waterways
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(Stinson et al. 2001), although a few widely scattered nests have been recorded on the
east slope of the Cascade Mountains and in the Hanford Reach of the Columbia River
(Stinson et al. 2001) (Appendix F). During winter, eagles generally become less
abundant in maritime environments and may become locally abundant throughout the
state near substantial salmon spawning areas and winter waterfowl concentrations
(Fielder and Starkey 1987; Dunwiddie and Kuntz 2001; Stinson et al. 2001).

3-1.4 Habitat Use

Bald eagles nest near large water bodies edged with mature forest (Livingston et al.
1990). They defend territories greater than 10 kilometers? that support healthy fish
populations and are variably intolerant of disturbance (Johnsgard 1990).

NESTING

In western Washington, breeding home ranges encompass an aquatic foraging area
centered around a mature or old growth forest stand within 1.6 kilometers of open water
and containing one or more trees large enough to support a nest (Garrett et al. 1993;
Livingston et al. 1990; Stinson et al. 2001). Home ranges average 6.8 square kilometers
(range 0.7 to 79.9 square kilometers), and include foraging and resting perches, as well
as sentinel perches near nests and foraging areas (Watson and Pierce 1998). Foraging for
mostly birds and fish occurs in lakes, rivers, bays and marine areas (Watson and Pierce
1998). Adults mature at 5 years of age, lay one to two eggs per clutch, and may survive
beyond 20 years of age (Buehler 2000). Nest success can vary widely (Buehler 2000).

MIGRATION

Most bald eagles nesting around Puget Sound leave the state in late summer and migrate
northward into British Columbia, Canada and as far as southeast Alaska to take
advantage of abundant salmon spawning runs, waterfowl concentrations or large mammal
carrion (Watson and Pierce 1998). Eagles typically returned to Washington during
fall/early winter to reestablish breeding home range boundaries (Watson and Pierce
1998).

WINTERING

Bald eagles congregate near abundant food sources during winter; with roost and perch
locations within sight of important food sources (Anthony et al. 1983; Garrett et al.
1993). Large trees with minimal disturbance adjacent to open water with abundant fish
and waterfowl are often utilized, and foraging is often from riverbanks and prominent
nearby perches. Rivers that support substantial spawning salmon often attract wintering
bald eagles (Dunwiddie and Kuntz 2001; Fielder and Starkey 1987).
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3-1.5 Population Trends

Bald eagle populations declined drastically during the 1950s mainly due to
organochlorine pesticide (dichlorodiphenyltrichloroethane, or DDT) use. In 1973,
populations in the southern United States were listed as Endangered, followed by the
listing of the entire population in all 48 contiguous states except for Washington, Oregon,
Minnesota, Wisconsin and Michigan in 1976. Populations began to recover following the
nationwide ban of DDT use in 1972. The number of bald eagles wintering in eastern
Washington climbed from 115 in 1974 to 1975, to a high of 235 in 1980 to 1981 (Fielder
and Starkey 1987). Productivity increased throughout the 1980s and 1990s, and the
population virtually doubled every 7 to 8 years (64 Code of Federal Regulations Part 128,
1999). The bald eagle was reclassified from federally Endangered to Threatened in 1995
(60 Code of Federal Regulations Paet 133, 1995) and is currently under review for
delisting (64 Code of Federal Regulations Part 128, 1999).

Statewide nesting surveys were conducted in Washington from 1980 to 1998. During
this time, the population increased about 10 percent annually, reaching a peak of 664
pairs (Stinson et al. 2001). Statewide carrying capacity was estimated at 733 pairs, and
the decreasing trend in territory occupancy rates may indicate the population is
approaching carrying capacity (Stinson et al. 2001).

3-1.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Bald eagles are sensitive to human disturbance, and the effects of disturbance have
influenced habitat utilization. Boating, aircraft, recreation and logging activity have been
documented as influencing bald eagle behavior, distribution, abundance and habitat use
(McGarigal et al. 1991; Skagen et al. 1991; Brown and Stevens 1997; Grubb and
Bowerman 1997; Gende et al. 1998; Wood 1999; Rodgers and Schwikert 2003). Nest
density also decreases with proximity to clearcut logging (Anthony and Isaacs 1989;
Gende et al. 1998).

Human presence related to residential development of shoreline habitat has been a great
source of disturbance to nesting bald eagles in western Washington, and pedestrian
activity near an active bald eagle nest was noted as the only disturbance that resulted in
eagles flushing from the nest (Watson et al. 1999). In studies by Anthony et al. (1983)
and Garrett et al. (1993), suitable roosts and perches near commercial, residential and
industrial areas were avoided by wintering and breeding bald eagles.
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OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC,
OR EDUCATIONAL PURPOSES

The bald eagle is a national symbol, and utilization of eagles is highly regulated and not
known to currently pose a threat to eagle populations. There are no known commercial,
recreational, scientific, or educational uses for bald eagles.

DISEASE OR PREDATION

Disease and predation are not known to be threats to bald eagle populations.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

The bald eagle is afforded protection under the Migratory Bird Treaty Act, the Bald
Eagle Protection Act and its current Threatened status under the Endangered Species Act.
Additionally, Washington bald eagle protection rules require an agreement between
landowners and Washington Fish and Wildlife to protect eagle habitat (Stinson et al.
2001). However, this protection is only afforded to occupied habitat. Two thirds of
Washington bald eagles nest on private land, and only 10 percent of these are secure
without further protection (Stinson et al. 2001), indicating existing regulatory
mechanisms may be inadequate for long-term eagle population viability.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Bioaccumulation of environmental contaminants contributed significantly to the
population declines that lead to the initial listing of the bald eagle, and this threat
continues to effect populations. Elevated dioxins (tetrachlorodibenzo-p-dioxin, or
TCDDs), polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans
(PCDFs), polychlorinated biphenyls (PCBs), organochlorine, pesticides and mercury
found in young and eggs have been linked to depressed productivity (Elliot et al. 1996;
Anthony et al. 1993; Elliot and Norstrom 1998; Donaldson et al. 1999). Residual DDT,
dichlorodiphenyldichloroethylene (DDE) and PCBs were linked to thin eggshells in the
Columbia River estuary (Anthony et al. 1993) and nest failure in New Jersey (Clark et al.
1998).

Bald eagles are also dependent on locally abundant food sources during fall and winter
and as a result their distribution and production has been highly influenced by the
availability of fish (Watson et al. 1991; Willson and Halupka 1995; Watson and Pierce
1997). In winter, Skagit River bald eagle distribution has been linked to the run size of
spawning chum salmon (Oncorhynchus keta) (Dunwiddie and Kuntz 2001; Watson and
Pierce 2001) and it is believed that prey abundance may be a limiting factor in bald eagle
productivity in Hood Canal (Watson and Pierce 1998).

3-1.7 Assessment of Potential Effects from
Washington DNR Authorized Activities

Bald eagles are likely to be affected by several activities authorized by Washington DNR
on state-owned aquatic lands. Roadways, bridges and docks could reduce foraging
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habitat and disturb roosting or nesting populations. Stormwater runoff from these
structures may increase concentrations of pesticides, fertilizers, heavy metals, salts and
petroleum products in the sediments and water column, which directly impacts prey
species of bald eagles. Outfalls and discharges associated with aquaculture and industry
may cause localized reduction of water quality, which adversely affects the forage fish
that comprise much of the bald eagle’s diet. Construction and operation of harbors, ports,
shipyards, marinas and petroleum and ferry terminals could cause habitat reduction and
degradation and increased disturbance, particularly with nesting. These activities could
also cause an increased risk of exposure to spilled oil and fuel, which would affect bald
eagle survival.

__________________________________________________________________________________________________|
3-1.8 Species Coverage Recommendation and

Justification

It is recommended that the bald eagle be designated as a Covered Species for the
following reasons: 1) The bald eagle is currently listed as Threatened in the conterminous
48 states under the Endangered Species Act. As this status may change during 2005, it
may be desirable to revisit the classification of this species following any federal listing
status changes; 2) Washington DNR authorized activities have a “high” potential to
affect bald eagles; and 3) There is sufficient information available to assess impacts and
to develop conservation measures.

|
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3-2 Black Tern

3-2.1 Species Name

Chlidonias niger
Common Name: Black tern

Initial coverage recommendation: Covered

3-2.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Species of Concern

WASHINGTON FISH AND WILDLIFE STATUS
Monitored

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S4B, S2N

3-2.3 Range

The breeding range for black terns in North America extends from the northern U.S.
through central Canada (Dunn and Agro 1995), with breeding populations concentrated
in productive wetlands in the prairies of Alberta, Saskatchewan, Manitoba, the Dakotas
and Minnesota (Dunn and Agro 1995).

Within Washington State, the birds breed primarily on the east slope of the Cascade
Mountains within the Okanogan, Columbia Plateau, Canadian Rockies and Blue
Mountains ecoregions (Smith et al. 1997) (Appendix F). Black terns winter in marine
and marine coastal areas of Central America and northern South America on both the
Pacific and Caribbean sides (Dunn and Agro 1995). They leave their nest marshes in
early August and aggregate on wetland feeding sites for several weeks. Breeders return
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to the U.S. and Canada by mid-May. Although flocks can reach tens of thousands,
migration usually occurs in small flocks and primarily across inland routes (Dunn and
Agro 1995).

3-2.4 Habitat Use

Black terns have a life span of approximately 8 years and reach sexual maturity during
their second summer.

NESTING

Semicolonial nests (typically 11 to 50 nests) are constructed on floating substrates in
shallow freshwater marshes with emergent vegetation including prairie sloughs, lake
margins and occasionally river or island edges. Most nests are on semi-permanent ponds.
Nesting marshes across North America (usually 20 hectares) are in open or forested lands
up to 1,540 meters elevation (Smith et al. 1997; Dunn and Agro 1995). In northeastern
Washington, black terns nest in major river valleys and suitable habitats up to 914 meters
in elevation (US Fish and Wildlife 1999). In Washington, eggs are typically laid from
May to June. Average clutch size is 2.6 (n=2297) (Dunn and Agro 1995). Hatching
occurs from late June to late July with most young fledging from mid-July to late August
(Dunn and Agro 1995). Nesting adults forage on insects and small freshwater fish (2.5 to
3.0 centimeters). The proportions of insects to fish in the diet vary with availability
(Dunn and Agro 1995).

MIGRATION

During fall and spring migration to and from wintering habitats in Central and South
America and breeding habitats in North America, black terns use freshwater lakes, rivers
and interior wetlands in the U.S. Although they may concentrate in areas with swarming
insects, the relative proportion of insects and fish in their diet highly is variable (Dunn
and Agro 1995).

3-2.5 Population Trends

The North American Breeding Bird Survey index indicates that throughout its range,
nesting black tern populations have followed a continual decreasing trend from the 1960s
to the 1990s, which has reduced the total population by 67 percent (Peterjohn and Sauer
1997; Dunn and Agro 1995). A strong positive association between black tern nests and
the abundance of ponds in the northern Great Plains indicates that the availability of
suitable nesting habitats may have influenced recent population trends (US Fish and
Wildlife 1999).

Insufficient information exists to discern trends for the Washington breeding black tern
population. Numbers of black terns nesting in the Columbia Basin appeared to decline
when invasive plants choked out native emergent vegetation, but then increased in
response to vegetation removal (US Fish and Wildlife 1999). Numbers of nesting black
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terns in Washington increased from the late 1970s to the mid 1990s, following the end of
an extended drought (US Fish and Wildlife 1999).

3-2.6 Assessment of Threats Warranting ESA
Protection

Threats to black terns presented below are summarized from Dunn and Agro (1995) and
US Fish and Wildlife (1999).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Threats include the loss or degradation of wetlands used for breeding and migration as a
result of drainage for agriculture and urban/suburban development. The invasive species
purple loosestrife (Lythrum salicaria) chokes out native emergent vegetation and can
form stands too dense for black tern nesting. Pesticides and piscicides used in
agricultural, horticultural, or invasive species control impact insects and fish prey items
that are important food sources during nesting and migration.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

There is no known commercial, recreational, scientific or educational use for black terns.

DISEASE OR PREDATION

Black terns are susceptible to botulism and internal parasites, but these apparently do not
cause significant mortality. Nest predation may limit reproductive success with known
predators including: great blue heron (Ardea herodias), black-crowned night heron
(Nycticorax nycticorax), great horned owl (Bubo virginianus), mink (Mustela vision) and
Norway rat (Rattus norvegicus). Other potential predators include the common raven
(Corvus corax), raccoon (Procyon lotor), muskrat (Ondatra zibethica) and long-tailed
weasel (Mustela freneta).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Current regulations appear to be adequate for the protection of black terns during the
breeding period. Wetland nesting habitats have provided some protection by Section 404
of the Clean Water Act, although these regulations will not prevent all wetland losses.
The Wetland Reserve Program offers incentives for the conservation of breeding habitat
by providing permanent wetland easements. Current regulations are inadequate for the
protection of black terns on their winter range.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Other natural or manmade factors affecting the continued existence of black terns may
include: the periodic decline of the pelagic fish forage base in wintering areas
compounded by subsequent overharvest; isolation and fragmentation of nesting and
migration habitats due to agriculture or development; and, collisions with power lines,
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towers and wind turbines during migration. In addition, breeding populations are
impacted by human recreational activities such as swimming, fishing, birding, boating or
canoeing.

3-2.7 Assessment of Potential Effects from
Washington DNR Authorized Activities

Black tern breeding relies upon freshwater marshes, which may be altered by a number of
activities authorized by Washington DNR. Transportation projects such as roadways,
bridges, and docks may result in habitat loss during construction, while stormwater runoff
from the structures may increase concentrations of heavy metals, salts and petroleum
products in wetlands that are known to degrade habitat. Invasive species control projects
may disturb nesting behavior and alter utilized habitat. Navigation improvements
involving dredging, filling or other alteration of wetlands may result in increased
sedimentation and/or the direct loss of organisms and habitat. Sewage or other
wastewater outfalls may cause localized reductions in water quality resulting in increased
turbidity, eutrophication, decreased habitat quality, and the potential disturbance of
nesting colonies.

3-2.8 Species Coverage Recommendation and
Justification

It is recommended that black terns be addressed as a Covered Species for the following
reasons: 1) Black terns are federally listed as a Species of Concern and a Monitored
Species in Washington. However, this review indicates that insufficient information
regarding population status and threats is available, or will be available in the foreseeable
future to warrant listing as a federal Endangered or Threatened species; 2) Washington
DNR authorized activities have a “high” potential to affect black terns; and 3) Sufficient
information exists to assess impacts and to develop conservation measures.
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3-3 Common Loon

3-3.1 Species Name

Gavia immer
Common Name: Common loon

Initial coverage recommendation: Covered

3-3.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S2B, S5N

3-3.3 Range

The breeding range for the common loon extends from Alaska south into Washington and
eastward throughout Canada (Mclntyre and Barr 1997). The species winters in Pacific
coastal waters from the western Aleutian Islands south to Colima, Mexico and from
Newfoundland south to Florida and across the Gulf Coast to Veracruz, Mexico

(Mclntyre and Barr 1997).

Within Washington, common loons nest on lakes and reservoirs in the Okanogan, North
Cascades, East Cascades, and Puget Trough ecoregions, while non-nesting birds may be
found during the summer throughout the state north of latitude 46° 30’N (Richardson et
al. 2000) (Appendix F). Their winter distribution includes coastal and inland marine
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waters in the Northwest Cascade and Puget Trough ecoregions, with a few birds found on
interior reservoirs, rivers and lakes (Richardson et al. 2000).

3-3.4 Habitat Use

Common loons reach sexual maturity between 2 and 3 years of age, reaching up to 9
years in age.

NESTING

Common loons generally nest on clear, oligotrophic lakes with complex rocky shorelines,
numerous bays, deep inlets, numerous islands, floating bogs and fish (Mclntyre and Barr
1997). In Washington State, common loons have been recorded nesting on lakes and
reservoirs ranging from less than 1 to 32 square kilometers and 3 to 91 meters deep.
Preferred nesting sites are on island or shoreline edges within 1.5 meters of water,
sheltered from winds, and positioned to allow a view of the pairs’ territory. Nesting sites
usually include screening vegetation (MclIntyre and Barr 1997). Common loons often
nest on small islands or floating bog mats, but these birds will also use mainland
shorelines (Richardson et al. 2000). The species breeds in the summer, with females
laying 1 to 3 eggs each year and chicks hatching within 29 days on average. Non-nesting
or failed nesting loons are also found within similar habitats during the summer
throughout the state north of latitude 46° 30’N (Richardson et al. 2000). Common loons
forage primarily on fish between 10 and 70 grams in size, other aquatic vertebrates, some
invertebrates and occasionally vegetation (Mclintyre and Barr 1997).

MIGRATION

Prior to their migration during April and again in late October to early December, this
species aggregates on low-gradient valley rivers and in littoral or limnetic zones of larger
lakes and reservoirs. These staging areas are concentrated in habitats that combine
abundant food with shelter from wind-generated waves (Mclintyre and Barr 1997).

WINTERING

Common loons winter primarily inshore along coastal marine waters, over shoals and in
sheltered bays, inlets and channels, with some individuals on fresh water lakes, reservoirs
and low-gradient valley rivers. Winter distributions are variable but are related to the
abundance of forage fish, stability of the forage base, protection from storm exposure,
and turbidity (Spitzer 1995). Adults are flightless during a few weeks in mid-winter
(February) and are therefore vulnerable to environmental disturbances (Mclntyre and
Barr 1997). In Washington, an estimated 2,890 + 1,278 (95 percent confidence interval)
use Puget Sound and the Strait of Juan de Fuca during winter (Richardson et al. 2000).
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3-3.5 Population Trends

The worldwide population of common loons is estimated at 500,000 to 700,000, with
numbers decreasing across the southern portion of their range during the early to mid-
twentieth century and increasing range wide from1969 to 1989 (Mclintyre and Barr
1997).

Nest surveys in Washington State documented an average of 3 nests per year during the
1980s and 8 nests per year during the 1990s, but these surveys were not consistent or
comprehensive (Richardson et al. 2000). Non-breeding common loons are known from
over 140 different locations on lakes, reservoirs and rivers during the summer. Fourteen
to 36 loons occurred in the Puget Sound area during July 1992 to 1998 (Richardson et al.
2000), roughly 10 percent of the winter population in Puget Sound. Surveys in Puget
Sound indicate that the wintering population was in the low thousands based on counts of
100 to 200 birds/survey in the early 1990s, with an apparent unexplained increase to 375
to 500 birds/survey in the late 1990s (Richardson et al. 2000). Winter surveys in
northwestern Washington indicate inconsistent population trends, illustrating either
increasing trends of 43 to 64 percent or a decreasing trend of 17 percent from the late
1970s to the early 2000s (Bower 2003).

3-3.6 Assessment of Threats Warranting ESA
Protection

Threats to common loons presented below are summarized from Mclintyre and Barr
(1997), Richardson et al. (2000) and Lewis et al. (1999).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Such threats include the loss or degradation of the following: 1) lake or reservoir
shoreline habitats for breeding; 2) coastal areas for wintering; 3) the degradation of
nesting habitat due to lake and reservoir water level fluctuations; 4) the reduction or
elimination of forage fish and invertebrates due to rotenone used in invasive species
management; and 5) habitat degradation from oil and fuel spills in breeding or wintering
habitats.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

There is no known commercial, recreational, scientific or educational use for common
loons.

DISEASE OR PREDATION

Diseases include avian botulism and fungal infections of the respiratory tract. Nest
predation occurs in response to disturbance from boaters and fishermen. Predation from
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the introduction of, or increase in, nest predators such as crows and ravens, gulls,
coyotes, raccoons, skunks, mink and weasels and bald eagles is a concern to common
loon populations.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Nest sites are subject to human disturbance from recreational activities and shoreline
developments. Oil spills have contributed to mortality during the past 20 years, despite
regulations, because common loon nesting habitats are not protected.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Common loons are at risk from entanglement or entrapment and drowning in fish gill
nets, and the ingestion of toxicants—lead from fishing gear, mercury and organochlorines.

3-3.7 Assessment of Potential Effects from
Washington DNR Authorized Activities

Common loons rely upon freshwater marshes, which may be altered by a number of
activities authorized by Washington DNR. Transportation projects such as roadways,
bridges, and docks may result in habitat loss during construction, while stormwater runoff
from the structures may increase concentrations of heavy metals, salts and petroleum
products in wetlands that are known to degrade habitat. Invasive species control projects
may disturb nesting behavior and alter utilized habitat. Navigation improvements
involving dredging, filling or other alteration of wetlands may result in increased
sedimentation and/or the direct loss of organisms and habitat. Sewage or other
wastewater outfalls may cause localized reductions in water quality resulting in increased
turbidity, eutrophication, decreased habitat quality, and the potential disturbance of
nesting.

3-3.8 Species Coverage Recommendation and
Justification

It is recommended that common loons be addressed as a Covered Species for the
following reasons: 1) Although common loons are not federally listed, they are listed as
Candidate Species in Washington; 2) Washington DNR authorized activities have a
“high” potential to affect common loons; and 3) Sufficient information exists to assess
impacts and to develop conservation measures.

3-3.9 References
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3-4 Common Murre

3-4.1 Species Name

Uria aalge
Common Name: Common murre

Two subspecies are recognized in the Pacific Rim: Uria aalge inornata, which breeds in
North America from Alaska to northwest British Columbia, and Uria aalge californica,
which breeds in British Columbia south to California (Nettleship 1996). Uria aalge
californica occurs in Washington.

Initial coverage recommendation: Covered

3-4.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S4B, SS5N

3-4.3 Range

The common murre is one of the most numerous marine birds in the Northern
Hemisphere with populations estimated at 4 to 8 million birds in western North America
and a total population of 13 to 21 million birds (Ainley et al. 2002). The species breeds
on mainland cliffs and islands along the Bering Sea and Pacific coasts in western North
America, from western Alaska south to Monterey County, California. In western North
America, common muures winter in coastal shelf waters from the southern extent of the
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sea ice in the Bering Sea to southern California (Ainley et al. 2002). In eastern North
America, common murres breed from Labrador and southeastern Quebec south to
Newfoundland, and winter from Newfoundland to Cape Cod, Massachusetts (Ainley et
al. 2002).

In Washington, common murres breed on cliffs, rocks, and islands in the Pacific
Northwest Coast Ecoregion between Neah Bay and Aberdeen. Five groups of colonies,
with a total of over 10,000 nesting birds, are recognized from north to south. The groups
are: Tatoosh Island, Carroll-Jagged, Quillayute-Needles, Split-Willoughby and Point
Grenville (Warheit and Thompson 2004; Carter et al. 2001; Speich and Wahl 1989). All
colonies except Tatoosh Island are part of the U.S. Fish and Wildlife Service National
Wildlife Refuge System.

The species is found throughout the year in all marine waters of the state, including the
outer coast and Puget Sound (Warheit and Thompson 2004) (Appendix F). Their fall and
winter range is essentially the same as their breeding range, but extends further south.
Common murres nesting in Oregon move northward into Washington after the breeding
season, reaching the outer Strait of Juan de Fuca by late July to early August, where they
spend the fall and winter (Thompson 1997).

3-4.4 Habitat Use

NESTING

Common murres are sexually mature between the ages of 4 and 5, with the maximum
recorded life being 26 years (Ainley et al. 2002) . Females lay a single egg between
March and July (in Washington) on cliff ledges, sloping island surfaces or flat areas on
rocky headlands and islands. Incubation typically lasts 4 to 5 weeks and chicks fledge
within 4 weeks of hatching. Adults forage in continental shelf and slope waters within a
maximum of 70 to 80 kilometers from nesting colonies (Ainley et al. 1990), preying on
small fish (2 to 25 centimeters), krill, large copepods and squid (Ainley et al 2002). The
species feeds above or on the bottom, at depths of up to 180 meters, using their wings for
underwater propulsion (Ainley et al. 2002). From the coast of Washington, fish
commonly taken include, Pacific herring (Clupea pallasi), Pacific sandlance (Ammodytes
hexapterus), surf smelt (Hypomesus pretiosus), and eulachon (Thaleichthys pacificus).
Occasionally salmonids (Onchorynchus spp.) and rockfish (Sebastes spp.) will be taken
and rarely, when upwelling predominates, deep-dwelling fish such as lanternfish
(Myctophidae) can also comprise a portion of their diet (Ainley et al. 2002, Parrish and
Zador 2003).

WINTERING

Large numbers of common murres are present from fall through winter along the Pacific
coast. They are often close to shore and in the deeper habitats of inland marine waters,
such as inlets and sounds. Washington and Oregon breeders disperse, rear chicks, molt,
and winter among sheltered bays and straits, such as the Straits of Juan de Fuca and
Georgia, and Puget Sound (Ainley et al. 2002). Common murres often feed on spawning
herring and move farther offshore in March when spawning is complete (Ainley et al.
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2002). Mid-water crustaceans (krill and amphipods) are more prevalent in winter diets
than summer, although these items dominate the diet year-round in pelagic waters
(Ainley et al. 2002).

3-4.5 Population Trends

Numbers of nesting common murres in Washington decreased by 32 percent per year
from 26,500 pairs in 1979 to 4,000 in 1989 (Carter et al. 2001). Colonies at Split and
Willoughby rocks were almost completely abandoned. This decline was precipitated by
warm-water events in 1981 and EI Nifio in 1983 (Ainley and Divoky 2001). At-sea and
colony counts of common murres are inversely proportional, so the proportion of
breeding birds in the population is an important parameter for interpreting estimates
based on colony counts (Ainley et al. 2002). In addition to the colony counts,
comparison of long-term aerial and boat-based surveys for common murres wintering in
Washington also indicate declines of 38 to 88 percent from 1978 and 1979 to 2003
(Bower 2004). Common murre distribution and abundance varies substantially with
season and location on the outer coast. Total at-sea population estimates were consistent
in 2001 and 2002 at 73,000 to 74,000 birds, but variability was high (the 95 percent
confidence interval included 30 to 50 percent of total estimate) (Warheit and Thompson
2004).

3-4.6 Assessment of Threats Warranting ESA
Protection

Threats to common murre presented below are summarized from Ainley et al. (2002) and
Warheit and Thompson (2004).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Common murres are sensitive to marine circulation changes (El Nifio Southern
Oscillation) that result in reduced abundance and quality of prey species.—Due to their
gregarious nature and habitat use within shipping channels, common murres are
extremely vulnerable to oil spills. In addition, human disturbance (foot, boat, kayak) at
nesting colonies can result in lost or reduced breeding success.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

There is no known commercial, recreational, scientific or educational use for common
murres.
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DISEASE OR PREDATION

Although common murres do not appear to be at risk from disease, predation by both
bald eagles (Haliaeetus leucocephalus) and the introduced Norway rat (Rattus
norvegicus) may lead to direct and indirect impacts on reproductive success.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Colonies are protected because they are located within marine sanctuaries, but are still
subject to human disturbance and oil spills. Existing regulatory mechanisms may be
inadequate because they may not be able to prevent disturbance to the colonies, and
although the risk of oil spills has been reduced, it has not been eliminated.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

An additional factor that may effect this species includes global marine climate change
and reduced marine productivity in waters adjacent to breeding colonies. Furthermore,
the unintended capture of common murres by longline and gill-net fisheries can result in
entanglement and drowning which may negatively impact populations.

|
3-4.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Common murres are likely to be affected by activities authorized by Washington DNR on
state-owned aquatic lands. Overwater structures such as log booms/rafts, floats,
docks/wharves and breakwaters may reduce foraging areas. Roadways, bridges, and
docks could reduce habitat and disturb wintering, brood-rearing and potentially nesting
populations. Outfalls and discharges associated with aquaculture and industry may cause
localized reduction of water quality, which adversely affects forage fish that comprise a
large part of the common murre’s diet. In addition, aquaculture may cause habitat
degradation and a reduction in forage availability resulting in displacement. Nearshore
activities such as sand and gravel mining, dredging and dredge disposal may cause
increased sedimentation and/or the direct loss of important prey species. Construction
and operation of harbors, ports, shipyards, marinas, petroleum and ferry terminals could
cause habitat reduction and degradation and increased disturbance as well as cause an
increased risk of exposure to spilled oil and fuel, which would affect common murre
productivity and survival.

. _____________________________________________________________________________________________________|
3-4.8 Species Coverage Recommendation and

Justification

It is recommended that common murres be addressed as Covered Species for the
following reasons: 1) Common murres are listed as a Candidate Species in the state of
Washington; 2) Washington DNR authorized activities have a “high” potential to affect
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common murres; and 3) Sufficient information is available to assess impacts and to
develop conservation measures.

|
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3-5 Harlequin Duck

3-5.1 Species Name

Histrionicus histrionicus
Common Name: Harlequin duck

Initial coverage recommendation: Evaluation

3-5.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON FISH AND WILDLIFE STATUS
Species of Concern

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S2B, S3N

3-5.3 Range

There are two separate breeding ranges for harlequin ducks in North America - western
North America, from the Brooks Range in Alaska south to Oregon, and inland to
Wyoming; and eastern North America, in Labrador, Newfoundland and Quebec.
Wintering harlequin ducks use the Pacific coast from the Aleutian Islands in Alaska to
Northern California and the Atlantic coast from Newfoundland south to Massachusetts.

Within Washington, an estimated 400 harlequin duck pairs nest on fast-flowing streams
of inland watersheds or estuarine sites (Robertson and Goudie 1999) (Appendix F).
Nesting birds are found throughout the Olympic and Cascade Ranges, the Pacific
Northwest Coast and in northeastern Washington. Although there are questions
surrounding the observances, they may also occur in the southeastern corner of
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Washington in the Blue Mountains ecoregion (Lewis and Kraege 2004). An estimated
3,000 harlequin ducks winter in northern Puget Sound, northern Hood Canal, the Strait of
Juan de Fuca, San Juan Islands and along the outer coast (Robertson and Goudie 1999;
Lewis and Kraege 2004). Many birds that nest in Washington, molt and winter in the
Strait of Georgia, British Columbia, while some harlequins that molt and winter in
Washington nest in interior British Columbia, Alberta, Idaho, Wyoming and Montana
(Smith and Smith 2003; Lewis and Kraege 2004).

3-5.4 Habitat Use

NESTING

Harlequin ducks have a life span of approximately 10 years (Robertson and Goudie 1999)
and reach reproductive maturity at between the ages of 2 and 3 for females and males
respectively. Females typically lay between 5 and 7 eggs in the spring and independently
incubate them for 27 to 30 days (Seattle Audubon 2002). Harlequin ducks generally nest
during mid April through August on the ground along fast-flowing streams in riparian,
sub-alpine or coastal habitats with cobble to boulder size substrate and vegetated banks
(Robertson and Goudie 1999; Lewis and Kraege 2004). Preferred habitat includes
streams with low acidity, high invertebrate density, steep banks, vegetation cover along
stream banks, with braided channels and small islands and gravel and sand bars
(Robertson and Goudie 1999). Pairs may also use lakes, offshore islands and mainland
coasts, as well as nesting in tree cavities and cliff faces (Robertson and Goudie 1999).
Within several weeks after hatch, hens with broods move to low-gradient streams with
adequate supplies of aquatic insect larvae (Roberton and Goudie 1999, Lewis and Kraege
2004). Harlequin ducks are attracted to areas with high prey densities, such as lake
outlets, and streams where trout, salmon and suckers lay eggs. They feed on larval and
adult midges (Chironomidae), black flies (Simuliidae), caddis flies (Tricoptera), stone
flies (Plecoptera), and mayflies (Ephemeroptera) and on fish roe (Robertson and Goudie
1999).

MIGRATION

Prior to spring migration (mid-March through May), many harlequin ducks aggregate at
Pacific herring (Clupea pallasi) spawning locations (Vermeer et al. 1997), although it is
unclear if these aggregations are pre-migratory staging or simply a response to an
abundant food source. Harlequin ducks aggregate along banks or near gravel bars of
low-gradient valley rivers before they move upstream to riffle-pool reaches to nest
(Robertson and Goudie 1999). Fall migration occurs from late June through mid
September.

WINTERING

In Washington, harlequin ducks are found in shallow (1 meter) water usually over
eelgrass (Zostera spp.) and kelp communities and occasionally over sandy beaches or
mudflats. Winter distributions are variable but are related to the abundance of available
intertidal and subtidal invertebrate forage species with crustaceans (Hemigrapsus and
Pagarus), amphipods, isopods (Idotea spp.) and barnacles (Balanus spp.) as the most
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plentiful food items. This species will also forage on molluscs such as snails (Lacuna
spp.), periwinkles (Littorina spp), limpets (Collisella spp. and Notocmaea spp.), chitons
(Tonicella spp. Mopalia spp.), blue mussel (Mytilus edulis) and fish such as small
scuplins (Cottidae) and gunnels (Pholidae) (Gaines and Fitzner 1987, Vermeer 1983).
Males and non-breeding females are flightless during late July to mid August and
breeding females are flightless during September with some breeding females molting as
late as October and early November (Robertson and Goudie 1999).

3-5.5 Population Trends

In western North America, the upward estimate for the population of harlequin ducks,
based on numbers wintering in the Strait of Georgia, Washington, Prince Williams Sound
and the Aleutian Islands, Alaska is approximately 206,000 birds (Robertson and Goudie
1999). While wintering populations in the Strait of Georgia may have declined since
1994 (Robertson and Goudie 1999; Smith and Smith 2003), winter surveys in
northwestern Washington indicate an increasing population trend from the late 1970s to
the early 2000s (Bower 2003).

3-5.6 Assessment of Threats Warranting ESA
Protection

The threats to harlequin ducks presented below are summarized from Robertson and
Goudie (1999) and Lewis and Kraege (2004).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Threats include: 1) the loss or degradation of stream habitats for breeding and coastal
areas for molting and wintering; 2) degradation of nesting habitat due to logging and
mining activities; 3) reduction of invertebrate forage in nesting habitats due to habitat
degradation from altered stream flows and silt deposition; 4) reduction in invertebrate
abundance in nesting habitats due to rotenone used in invasive species management; 5)
disturbance in nesting and brood-rearing habitats from fishing, boating, rafting and
research activities; 6) molting and wintering habitat degradation from shoreline
development, aquaculture, algae-harvesting and oil and fuel spills; and 7) disturbance in
molting and wintering habitats due to boat traffic.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

This species may be unsustainably harvested through sport or subsistence hunting.

DISEASE OR PREDATION

Harlequin ducks are likely susceptible to diseases afflicting other sea ducks. Nest
predation occurs, particularly in response to disturbance from boaters and fishermen.
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Predation occurs on adults, eggs and young, especially females and ducklings, by bald
eagles (Haliaeetus leucocephalus), common ravens (Corvus corax), hawks (Buteo spp.),
great horned owls (Bubo virginianus), river otters (Lutra canadensis), mink (Mustela
vision) and martin (Martes americana).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Harlequin duck nesting habitats are protected by their status as a Priority Habitat Species
in Washington, but because females and young show fidelity to nesting sites, the species
may not re-colonize restored habitats. Harlequin ducks consistently use the same molting
locations, which may also be protected due to their Priority Habitat Species status.
However, the location and level of use for molting areas may not be well described.
Existing regulatory mechanisms may be inadequate to protect the species.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Other factors include ingestion of plastics; bioaccumulation of heavy metals and
polycyclic aromatic hydrocarbons from creosote piers and/or diesel soot; contaminated
food supplies leading to reduced survival and reproduction; and losses due to
entanglement or entrapment and drowning in fish gill-nets.

|
3-5.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Harlequin ducks rely upon riverine, estuarine, and marine habitats which may be altered
by a number of activities authorized by Washington DNR. Transportation projects such
as roadways, bridges, and docks may result in habitat loss during construction, while
stormwater runoff from the structures may increase concentrations of heavy metals, salts
and petroleum products in wetlands that are known to degrade habitat. Invasive species
control projects may disturb nesting behavior and alter utilized habitat. Navigation
improvements involving dredging, filling or other alteration of wetlands may result in
increased sedimentation and/or the direct loss of organisms and habitat. Sewage or other
wastewater outfalls may cause localized reductions in water quality resulting in increased
turbidity, eutrophication, decreased habitat quality, and the potential disturbance of
nesting. Construction and operation of harbors, ports, shipyards, marinas, petroleum and
ferry terminals could cause habitat reduction and degradation, increased disturbance and
increased risk of exposure to spilled oil and fuel, which would affect harlequin ducks
survival and productivity.

|
3-5.8 Species Coverage Recommendation and

Justification

It is recommended that harlequin ducks be addressed as a Covered Species for the
following reasons: 1) Although harlequin ducks lack federal protection status they are
listed as a Species of Concern in Washington; 2) Washington DNR authorized activities
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have a “high” potential to affect harlequin ducks; and 3) Sufficient information exists to
assess impacts and to develop conservation measures.
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3-6 Marbled Murrelet

3-6.1 Species Name

Brachyramphus marmoratus
Common Name: Marbled murrelet

Initial coverage recommendation: Covered

3-6.2 Status and Rank

Status and Rank: See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Threatened (1992)

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Threatened

NATURAL HERITAGE PROGRAM GLOBAL RANK
G3, G4

NATURAL HERITAGE PROGRAM STATE RANK
S3

3-6.3 Range

An estimated 300,000 marbled murrelets range from the Aleutian Islands in Alaska to
central California, where they nest on the ground or in old-growth or mature trees
generally within 80 kilometers of the coast (Nelson 1997). About 90 percent of the
marbled murrelet population occurs in Alaska, with the remaining 10 percent in British
Columbia (6.5 percent), Washington (0.8 percent), Oregon (1.9 percent) and California
(0.8 percent) (Nelson 1997). Ground nesting occurs primarily from the Aleutian Islands
to Kodiak Island in Alaska, with murrelets nesting mainly in trees from Kodiak Island to
the southern extent of their range in California (Nelson 1997). Breeding and non-
breeding birds use coastal marine waters for foraging and may be found within 5
kilometers of the shoreline (Nelson 1997).
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In Washington, the birds mainly occur in northern Puget Sound and the northern Pacific
Coast (Speich and Wahl 1995). A figure representing observations of marbled murrelets,
designated critical habitats, and predicted nesting areas in Washington may be found in
Appendix F. At-sea distributions are both temporally and spatially variable, with a
general eastward shift in abundance from the Strait of Juan de Fuca to Puget Sound and
the San Juan Islands during the fall and winter, with British Columbia populations
moving south to Puget Sound (Speich and Wahl 1995). Abundance decreases with
increasing distance from the shoreline and there is a tendency for juvenile birds to remain
closer to shore than adults (Speich and Wahl 1995).

3-6.4 Habitat Use

NESTING

In Washington marbled murrelets nest primarily in Douglas-fir (Pseudotsuga menziesii),
western hemlock (Tsuga heterophylla) and Sitka spruce (Picea sitchensis) trees greater
than 76 centimeters in diameter at breast height (US Fish and Wildlife 1997). Nests
found in Washington were generally 34 meters above the ground on a 29 centimeter
diameter limb of a large (60 meter tall, 150 centimeter diameter at breast height) conifer
tree with two landing pads and 60 percent moss cover (US Fish and Wildlife 1997). The
average age of forest stands supporting marbled murrelet nests in the Pacific Northwest
was 522 years (US Fish and Wildlife 1997). Stands were generally 206 hectares, low
elevation conifers, 324 trees per hectare with multiple canopy layers and snags (US Fish
and Wildlife 1997).

Critical nesting habitat units contain two primary constituent elements: 1) individual trees
with potential nesting platforms; and 2) forested areas within 0.8 kilometers of individual
trees with potential nesting platforms, and a canopy height of at least one-half the site-
potential tree height (US Fish and Wildlife 1997). Although no marine habitats have
been designated as critical, marbled murrelets spend most of their lives in the marine
environment, generally within about 2 kilometers of the shoreline (US Fish and Wildlife
1997).

Marbled murrelets reach sexual maturity at 2 years and breed in the early spring. Most
eggs are laid between April and July. Females lay only one egg that is incubated for
approximately 30 days by both adults (US Fish and Wildlife 1997). During the breeding
season, small schooling fish such as Pacific sandlance (Ammodytes hexapterus), northern
anchovy (Engraulis mordax), Pacific herring (Clupea pallasi), surf smelt (Hypomesus
pretiosus) and shiner perch (Cymatogaster aggregata) are consumed (Nelson 1997).
Additionally they feed on rockfish (Sebastes spp.) and a host of marine invertebrates such
as squid and shrimp. They may also feed on salmon (Onchorhynchus spp.) in freshwater
lakes during the summer (Nelson 1997). Distribution and abundance during foraging
may be influenced by distance from the nest (usually <20 kilometers) as well as physical
and biological processes related to prey concentration such as upwelling, outflow of large
rivers, shelves at mouths of inlets, shallow banks, rip currents, tidal eddies and kelp beds
(Nelson 1997).
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Marbled murrelets generally forage in protected coastal and nearshore waters including
bays, inlets, fjords, lagoons and coves with most birds diving within 50 meters of the
water surface 2 to 5 kilometers from shore (Thomson 1997) and may aggregate where
Pacific herring are spawning (Speich and Wahl 1989).

WINTERING

Generally, marbled murrelets move from the outer coastal areas to protected waters such
as Puget Sound during winter (Nelson 1997). During winter, the birds are distributed
farther from shore in the Strait of Juan de Fuca and long the outer coast, but they are also
more abundant (Thompson 1997). Dominant winter prey includes euphausiids
(Thysanoessa spp., Euphausia pacifica (krill)), mysids (Achanthomysis spp., Neomysis
spp.), gammarid amphipods (Atylus tridens), smelt and herring, but marbled murrelets
also feed on rockfish (Sebastes spp), squid and shrimp (Nelson 1997). Marbled murrelets
may also occur on freshwater lakes during winter, where they feed on salmonids (Nelson
1997).

3-6.5 Population Trends

Although marbled murrelets were considered common or abundant throughout
Washington, Oregon and California during the early 1900s, they are now rare (Nelson
1997; US Fish and Wildlife 1997, 2004). Marine surveys from 1972 to 1993 indicate a
population decline on the order of 4 percent per year in Washington (Speich and Wahl
1995), while surveys from 1996 to 1999 indicate no evidence of change (US Fish and
Wildlife 2004). Populations in Washington appeared to increase during 2000, 2001 and
2002, but survey variability was high and trends are not significant (Huff 2003). Low
reproduction rates across Washington, Oregon and California, as measured by nest
success and the ratio of juveniles to adults, indicate that the marbled murrelet population
in these areas is not reproductively stable (US Fish and Wildlife 2004).

3-6.6 Assessment of Threats Warranting ESA
Protection

Threats to marbled murrelets and designated critical nesting habitat presented below are
summarized from US Fish and Wildlife (2004), McShane et al. (2004), Nelson (1997)
and US Fish and Wildlife (1997).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Harvest of old-growth forests in the Washington, Oregon and California range of the
marbled murrelet is the main cause of population decline. While the rate of annual
habitat loss has declined, however the historic loss and modification of habitat has not
been offset by the development of new habitat.
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OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

There is no known commercial, recreational, scientific or educational use for marbled
murrelets.

DISEASE OR PREDATION

Nest failure rates due to predation are 68 to 100 percent and key factors related to nest
failure include proximity to humans, abundance of avian predators, and proximity and
type of forest edge. Nest predators take both eggs and chicks and include common
ravens (Corvus corax), common crows (Corvus brachyrynchos), Steller’s jays
(Cyanocitta stelleri), gray jays (Perisoreus canadensis) and hawks (Accipiter spp.).
Predators of adult and juvenile marbled murrelets include peregrine falcons (Falco
peregrinus), bald eagles (Haliaeetus leucocephalus) and western gulls (Larus
occidentalis).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

The adequacy of regulatory mechanisms has improved with federal and state listings as a
Threatened species and implementation of the Northwest Forest Plan and Habitat
Conservation Plans on private lands. Birds are still taken as by-catch in drift net and gill
net fisheries, indicating that existing regulatory mechanisms may be inadequate to protect
marbled murrelets.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Continued survival and recovery of this species is complicated by low productivity due to
high nest failure rates and continuing mortality due to oil spills and gill-net entanglement
mortality. These factors may be exacerbated by marine climate change, which has
reduced marine productivity in waters adjacent to nesting areas.

In Puget Sound, the Columbia River and Grays Harbor area, marbled murrelets are
particularly vulnerable to acute and chronic exposure to oil and other marine pollutants.
These factors lead to death or reduced reproduction in marbled murrelets because of their
extensive use of nearshore waters and their proximity to onshore oil facilities, tanker
ports, industrial developments and shipping routes. Marine circulation changes (El Nifio
Southern Oscillation) may result in the reduced abundance and quality of prey species,
and precipitate changes in food availability, predation pressure, or distribution of
productive marine habitats (upwelling, tidal fronts).

|
3-6.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Marbled murrelets rely upon estuarine and marine habitats which may be altered by a
number of activities authorized by Washington DNR. Transportation projects such as
roadways, bridges, and docks may result in habitat loss during construction, while
stormwater runoff from the structures may increase concentrations of heavy metals, salts
and petroleum products that are known to degrade habitat. Sewage or other wastewater

Covered Species Paper - Birds 3-32



outfalls may cause localized reductions in water quality resulting in increased turbidity,
eutrophication, decreased habitat quality, and the potential disturbance of nesting.
Construction and operation of harbors, ports, shipyards, marinas, petroleum and ferry
terminals could cause habitat reduction and degradation, increased disturbance and
increased risk of exposure to spilled oil and fuel, which would affect marbled murrelet
survival and productivity. Offshore overwater structures such as log booms, rafts, floats
and breakwaters may reduce habitat availability. Boathouses, slips/berths, wharves and
docks also reduce habitat availability and add disturbance from vessel traffic. Nearshore
activities that cause sediment disturbance, increase contamination or cause additional
disturbance such as sand and gravel mining, dredge spoil removal and disposal and
aquaculture may cause habitat degradation, reduction in forage availability and
displacement due to disturbance.

|
3-6.8 Species Coverage Recommendation and

Justification

It is recommended that marbled murrelets be addressed as Covered Species for the
following reasons: 1) Marbled murrelets are listed as a Threatened species by both the
state and federal governments. In addition, a recent review of the species concluded that
the marbled murrelet population in Washington, Oregon and California is still likely to
become an Endangered species within the foreseeable future; 2) Washington DNR
authorized activities have a “high” potential to affect marbled murrelets; and 3) Sufficient
information is available to assess impacts of projects and develop conservation measures.

|
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3-7 Tufted Puffin

3-7.1 Species Name

Fratercula cirrhata
Common Name: Tufted puffin

Initial coverage recommendation: Evaluation

3-7.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (NOAA FISHERIES)
Species of Concern

WASHINGTON FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S3/4B, S4N

3-7.3 Range

Tufted puffins are distributed throughout the North Pacific Ocean with 80 percent of the
world population (2.9 million birds) nesting along coastlines and offshore islands from
California to Cape Lisburne, Alaska (Piatt and Kitaysky 2002). Tufted puffins are the
most sea-going of the auk, murre and puffin family, spending their non-breeding and
wintering stages mid-ocean throughout the North Pacific, south to 35°N latitude (Piatt
and Kitaysky 2002).

Tufted puffins arrive at Washington nesting colonies in the Pacific Northwest Coast and
Puget Trough ecoregions during early April and they remain through mid-September. An
estimated 22,300 birds nest at 16 locations, primarily along the outer coastline (Piatt and
Kitaysky 2002, Speich and Wahl 1989) with the largest nesting colonies are on Carroll,
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Jagged and Alexander Islands (Smith et al. 1997), where tufted puffins dig burrows in
grassy slopes or at cliff edges (Speich and Wahl 1989) (Appendix F). Less than 1 percent
of the North American population nests in Washington.

3-7.4 Habitat Use

NESTING

Tufted puffins arrive at Washington nesting colonies during early April (Piatt and
Kitaysky 2002; Speich and Wahl 1989). Tufted puffins are sexually mature between 3
and 4 years old. During breeding, adults forage in shelf slope and shelf-edge habitats
generally within 100 kilometers of colonies (Piatt and Kitaysky 2002). Tufted puffins
forage more frequently offshore in continental shelf slope habitats over unconsolidated or
consolidated bottoms than in nearshore habitats (Piatt and Kitaysky 2002). About 50 to
70 percent of adult diet is invertebrates, primarily squid, polychaete worms, and
euphausiids (krill), with the remaining 30 to 50 percent fish. Females lay one egg
between April and June and both parents assist with incubation that usually lasts
approximately 7 weeks. Adults feed chicks a wide variety of small schooling fish, such
as anchovy (Engraulis mordax), Pacific herring (Clupea pallasi), capelin (Mallotus
villosus), lanternfish (Myctophidae), juvenile Pollock (Theragram chalcogramma),
rockfish (Sebastes spp.), greenling (Hexagrammidae) and Pacific sandlance (Ammodytes
hexapterus). Estimated foraging dive depths are up to 110 meters, but most tufted puffins
probably forage at depths of less than 60 meters (Piatt and Kitaysky 2002).

WINTERING

Most tufted puffins leave coastal shelf waters by October and winter mid-ocean
throughout the North Pacific, (Piatt and Kitaysky 2002) feeding on squid, lanternfish
(Myctophidae), northern smoothtongue (Leuroglossus stilbius), Pacific saury (Coloabis
saira), and euphausiids (Piatt and Kitaysky 2002).

3-7.5 Population Trends

Tufted puffins nesting populations are currently increasing in the northern portions of
their range from the Gulf of Alaska westward, but decreasing in the southern portions of
their range from southeast Alaska to California (Piatt and Kitasky 2002).

In Washington, whole colony counts, plot counts within colonies, and pelagic survey
counts all indicate a 14 to 17 percent annual decline in abundance from the 1980s to
2001, with recent trends of 21 percent decline per year (Piatt and Kitasky 2002; Wahl and
Tweit 2000). Tufted puffins within the waters of the Strait of Juan de Fuca have been
reduced from 400 birds at Protection Island during 1970 to 18 birds in 2001 (Speich and
Wahl 1989; Piatt and Kitaysky 2002). It has been suggested that the total nesting
population for Washington may be an order of magnitude lower than during the 1970s
and 1980s (Piatt and Kitasky 2002).
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3-7.6 Assessment of Threats Warranting ESA
Protection

The threats to tufted puffins presented below are summarized from Piatt and Kitayski
(2002), Speich and Wahl (1989) and Gjerdrum et al. (2003).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Marine circulation changes (El Nifio Southern Oscillation) resulting in reduced
abundance and quality of prey species. Tufted puffins are vulnerable to oil spills because
of their habitat use within shipping channels. Human disturbance (foot, boat, kayak) at
nesting colonies can result in lost or reduced productivity.

OVER UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES INCLUDE

Tufted puffin populations have failed to recover from previous declines related to human
harvest, especially at small breeding colonies. There are no known scientific or
educational uses for tufted puffins.

DISEASE OR PREDATION

Adults are preyed upon by bald eagles (Haliaeetus leucocephalus) and peregrine falcons
(Falco peregrinus). Chicks and eggs are taken by common ravens (Corvus corax) and
large gulls (Larus spp.). Nests may also be preyed upon by introduced species such as
the Norway rat (Rattus norvegicus) and the European rabbit (Oryctolagus cuniculus).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Although colonies are protected by location within marine sanctuaries, they may still be
subject to human disturbance. Oil spills have contributed to mortality during the past 20
years, and birds are still taken as by-catch in drift net and gill net fisheries, indicating that
existing regulatory mechanisms may be inadequate to protect tufted puffins.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Other factors potentially affecting tufted penguins include: reduced marine productivity
in coastal and offshore waters from global marine climate change and interannual and
decadal climate variability; mortality due to oil spills; gill-net entanglement and
drowning; and human disturbance and predation.

|
3-7.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Tufted puffins are likely to be affected by activities authorized by Washington DNR on
state-owned aquatic lands. Overwater structures such as log booms/rafts, floats,
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docks/wharves and breakwaters may reduce nesting and foraging areas. Roadways,
bridges, and docks could reduce habitat and disturb wintering, brood-rearing and
potentially nesting populations. Outfalls and discharges associated with aquaculture and
industry may cause localized reduction of water quality which adversely affects forage
fish that comprise a large part of the tufted puffin’s diet. In addition, aquaculture may
cause habitat degradation and a reduction in forage availability resulting in displacement.
Nearshore activities such as sand and gravel mining, dredging and dredge disposal may
cause increased sedimentation and/or the direct loss of important prey species.
Construction and operation of harbors, ports, shipyards, marinas, petroleum and ferry
terminals could cause habitat reduction and degradation and increased disturbance. They
could also cause an increased risk of exposure to spilled oil and fuel, which would affect
tufted puffin productivity and survival.

_______________________________________________________________________________________________|
3-7.8 Species Coverage Recommendation and

Justification

It is recommended that tufted puffins be addressed as a Covered Species for the
following reasons: 1) Tufted puffins are federally listed as a Species of Concern and a
Candidate Species in the state of Washington; 2) Washington DNR authorized activities
have a “high” potential to affect tufted puffins; and 3) Sufficient information is available
to assess impacts and to develop conservation measures.

|
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3-8 Western Snowy Plover

3-8.1 Species Name

Charadrius alexandrinus nivosus
Common Name: Western snowy plover

Initial coverage recommendation: Evaluation

3-8.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Threatened (1993)

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Endangered

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S1

3-8.3 Range

While the snowy plover (Charadrius alexandrinus) occurs throughout the Americas,
Europe, Africa and Asia (Page et al. 1995b), the western subspecies (C. a. nivosus)
breeds only along the Pacific Coast of the United States and Mexican, and into the inland
West. The Pacific Coast distinct population segment of the western snowy plover breeds
from Damon Point, Washington, to Bahia Magdalena, Baja California, Mexico, with
most occurring from San Francisco Bay southward (Page et al. 1991; Palacios et al. 1994;
66 Code of Federal Regulations Part 157, 2001).

Only members of the Pacific Coast population of western snowy plovers occur in
Washington (Page et al. 1995b), and they occur during all parts of the year (Richardson
1995). Historically, breeding snowy plovers were found on at least five areas in western
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Washington; however, there are now only three known active breeding grounds: Damon
Point/Oyhut Wildlife Area in Grays Harbor County, along with Midway Beach and
Ledbetter Point/Gunpowder Sands in Pacific County (Richardson 1995; 64 Code of
Federal Regulations Part 234, 1999). All three breeding sites have been proposed as
critical habitat units in addition to Copalis Spit in Grays Harbor County, an unoccupied
area that has been identified for possible inclusion for the critical habitat designation (69
Code of Federal Regulations Part 242, 2004). No nesting has been documented within
eastern Washington, although several individuals have been observed there since 1967
(Richardson 1995). A figure representing the distribution of western snowy plovers in
Washington may be found in Appendix F.

3-8.4 Habitat Use

Pacific Coast western snowy plovers prefer flat, sandy areas with little or no vegetative
cover, such as that found on barrier beaches, playas (dry lake beds), salt flats and to a
lesser extent, other beach types (Wilson-Jacobs and Meslow 1984; Palacios et al. 1994).
The species has an average life span of approximately 3 years, reaching sexual maturity
at 1 year of age (Page et al. 1995b).

NESTING

Western snowy plovers nest primarily above the high tide line on coastal beaches, sand
spits, dune-backed beaches, sparsely-vegetated dunes; along beaches at creek and river
mouths; and salt pans at lagoons and estuaries. They will nest secondarily at bluff-
backed beaches, dredge spoil piles, salt-pond levees, dry salt ponds and river bars
(Palacios et al. 1994; Powell 2001). Nesting on beaches in Oregon usually begins in
April and May, but may continue into July (Wilson-Jacobs and Meslow 1984). Nesting
time was similar in California with eggs usually hatching after an incubation period of
slightly less than one month (Warriner et al. 1986). Fledging occurs after a nestling
period that lasts about 31 days, during which time the male attends to the chick (Warriner
et al. 1986). Most snowy plover will breed following their first year of life, and will
typically lay two to three clutches of three eggs annually (Page et al. 1995b).

WINTER

Both coastal and interior breeding snowy plovers winter along the Pacific Coast and in
the Gulf of California (Page et al. 1995a; Powell et al. 2002), and preferred habitats
include beaches, man-made salt ponds, estuarine sand and mud flats (Page et al. 1995b).

3-8.5 Population Trends

The estimated United States breeding population of coastal western snowy plovers in
1988 to 1989 for the Pacific Coast states was about 1,900 birds, down from an estimated
2,300 birds during 1977 through 1980 (Page et al. 1991). Winter populations in San
Diego County from 1995 through 1999 were similar to counts in 1984 and 1986,
although the employed survey methods limit direct comparison (Powell et al. 2002).
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Up to eight pairs nested at Damon Point between 1979 and 1989 (Page et al. 1991) and in
1993, three of four nests successfully hatched chicks, with six of the ten chicks fledged
(Richardson 1995). In 1994, six adults and four nests were recorded (Richardson 1995).
At Ledbetter Point, annual nesting ranged from 4 to 12 pairs from 1979 to 1989 and in
1993 and 1994 (Page et al. 1991; Richardson 1995). Beginning in 1998, intensive
nesting surveys were conducted at Damon Point, Ledbetter Point, and a recent colony
discovered on Midway Beach. Increasing nesting activity and high reproductive success
during 2004 may indicate a small population not in decline in Washington.

Figure 3-8.1 Snowy plover nesting effort documented during intensive
survey of three known breeding areas in Washington State (Jensen,

Personal communication. March 4, 2005).
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__________________________________________________________________________________________________|
3-8.6 Assessment of Threats Warranting ESA

Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Commercial and residential development and construction of jetties, parks and marinas
have resulted in the loss of snowy plover habitat (Palacios et al. 1994; Richardson 1995).
Snowy plovers are also sensitive to disturbance, and human activity increases related to
development of beach areas has reduced breeding success and winter habitat use
(Warriner et al. 1986; Ruhlen et al. 2003, Lafferty 2001). The introduction of non-native
beach grasses has been shown to exclude nesting in previously utilized areas, reduce prey
abundance, and increase mammalian nest predator abundance (Neuman et al. 2004,
Slobodchikoff and Doyen 1977).
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OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Although historically snowy plovers and their eggs have been collected for museum and
private collections, protection is currently afforded under the Endangered Species Act
and the Migratory Bird Treaty Act.

DISEASE OR PREDATION

Intentional stabilization of dunes using European beach grass has resulted in succession
of other plant species that in turn increased the abundance of mammalian nest predators
(Richardson 1995). Predation has contributed to nest failure (Warriner et al. 1986;
Powell et al. 2002).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Newly accreted tidelands are often utilized by nesting snowy plovers, yet jurisdiction
and/or ownership may not be easily determined without a court decision due to a
“moving-boundary” theory of land ownership (Richardson 1995). The potential also
exists for disturbance of nesting snowy plovers in Washington due to difficulties in
managing beach recreationalists across boundaries of several management agencies
(Jensen, Personal communication. March 4, 2005).

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Although there are no other recognized natural or manmade factors affecting these
plovers in Washington, the definition of populations within this species is currently being
debated, and the outcome could influence the recognition of distinct populations and the
listing status.

|
3-8.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Western snowy plovers are likely to be affected by activities authorized by Washington
DNR on state-owned aquatic lands. Overwater structures, such as docks/wharves and
breakwaters, may reduce foraging areas. Roadways, bridges and docks could reduce
foraging habitat and disturb roosting or nesting populations. Construction and operation
of harbors, ports, shipyards, marinas and petroleum and ferry terminals could cause
habitat reduction and degradation and increased disturbance. These activities could also
cause an increased risk of exposure to spilled oil and fuel, which would affect western
snowy plover survival.
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|
3-8.8 Species Coverage Recommendation and

Justification

It is recommended that the western snowy plover be recognized as a Covered Species for
the following reasons: 1) The coastal population of western snowy plovers is currently
listed as Threatened under the Endangered Species Act; 2) Washington DNR authorized
activities have a “high” potential to affect western snowy plovers; and 3) Sufficient
information is available to assess impacts and to develop conservation measures.

|
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3-9 American White Pelican

3-9.1 Species Name

Pelecanus erythrorhynchos
Common Name: American white pelican

Initial coverage recommendation: Covered

3-9.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS

Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Endangered

NATURAL HERITAGE PROGRAM GLOBAL RANK

G3

NATURAL HERITAGE PROGRAM STATE RANK

S1B, SZN

3-9.3 Range

The American white pelican is found locally west of the Mississippi River and along the
Gulf Coast (Peterson 1990; Sibley 2000; King and Michot 2002; Knopf 2004). In
Canada, it breeds in southern British Columbia, northern Alberta, northeast
Saskatchewan, southwest Manitoba and southwest Ontario. Although seemingly
widespread, this species forms two geographic populations that are east and west of the
Rocky Mountains, with little intermixing. The eastern population breeds locally from
Minnesota west through the Dakotas and into Montana, Wyoming and Colorado, and
north to northern Alberta, northeast Saskatchewan, southwest Manitoba and southwest
Ontario. Many American white pelicans from the eastern population winter along the
southern U.S. coast from Florida to northern Mexico (King and Michot 2002). The
western population breeds in parts of Utah, Nevada, California, Oregon, Washington, and
north into British Columbia, and winters from the Pacific Northwest south to Baja
California, Mexico and into Nicaragua (Knopf 2004). Young pelicans do not mature
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until the third or fourth year after hatching, and non-breeding pelicans may summer
anywhere within their normal winter or migrant range (Knopf 2004).

Historically, American white pelicans have been observed infrequently throughout
eastern Washington, with a few existing breeding colonies present (Wahl in press).
Current observations are most frequent in the Columbia Basin, with non-breeding
pelicans often observed in the Columbia River and its tributaries, the Potholes Reservaoir,
and many of the smaller lakes in the vicinity (Thompson, Personal communication.
February 24, 2005). Non-breeding American white pelicans have also been recorded on
the Pend Oreille River, Palmer Lake (Okanogan County), Sprague Lake (Lincoln/Adams
County) and on Brown’s Island (Columbia River, Klickitat County).

In western Washington, observations are infrequent and unlikely as this species resides
almost exclusively east of the Cascade Mountains in the Pacific Northwest (Washington
Fish and Wildlife 2005; Thompson, Personal communication. February 24, 2005; Wahl et
al. in press). The only known breeding colony is located on Crescent and/or Badger
Islands in the Columbia River, approximately 20 kilometers upstream of McNary Dam
and part of the McNary National Wildlife Refuge. Successful breeding began in 1994
and has continued annually, except during 2001 (Ackerman 1994; Wahl et al. in press;
Washington Fish and Wildlife 2005).

3-9.4 Habitat Use

American white pelicans have a maximum documented life span of 26 years and reach
sexual maturity at 3 years of age (Knopf 2005). Breeding colonies are typically located
on isolated islands within freshwater lakes or rivers (Knopf 2004). These birds may fly
long distances (greater than 100 kilometers) to forage on fish in lakes and rivers (Knopf
2004), with locations influenced by prey abundance (Derby and Lovvorn 1997; Kaeding
2002).

NESTING

Adults, accompanied by nonbreeding subadults arrive during April to begin nesting and
the young are usually fledged by late August (Livingston, Personal communication.
February 24, 2005). Nesting generally takes place on islands free of disturbance with
little or no woody vegetation. Islands and exposed bars adjacent to foraging areas are
used for roosting and loafing (McMahon and Evans 1992). While individuals may
return to their natal colony, they do not breed until their third year (Knopf 2004). Adults
usually lay two eggs and fledge slightly less than one per nest within 17 to 25 days after
hatching (Knopf 2004).

WINTERING

This species winters on rivers and/or lakes free of ice and containing ample fish
populations from the Pacific Northwest south to Baja California, Mexico and into
Nicaragua (Knopf 2004). American white pelicans also use exposed bars and islands for
roosting and loafing.
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3-9.5 Population Trends

The North American Breeding Bird Survey index indicates increasing trends for this
species in the western Breeding Bird Survey (BBS) region and the Columbia Plateau, and
increasing but highly variable in the Pacific Northwest since 1966 (Sauer et al. 2004).
The McNary National Wildlife Refuge colony was monitored from 1994 to present, and
reproduction has been stable. During the years from 2002 to 2004, reproduction at the
McNary colony has averaged about 226 young per year with a success rate of 1.12 young
per mating pair, a high of 301 chicks fledged and 1.48 young per pair during 2004
(Livingston, Personal communication. February 24, 2005).

3-9.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Human presence and disturbance from a powerboats and low-flying aircraft are known to
have caused egg loss or abandonment (Blood 1993).

Also, the bioaccumulation of contaminants in the environment threatens many
piscivorous bird populations, including white pelicans. Concentrations of
organochlorides, selenium, cadmium and mercury have been detected in pelican livers
and attributed to a fish diet (Donaldson and Braune 1999). In Blus et al. (1998), a limited
number of deformities were observed in the Crescent Island Forster's tern (Sterna
forsteri) that nest concurrently with the pelicans on Crescent Island, and although
polychlorinated biphenyls (PCBs), dioxin and furan levels in tern eggs were low
deformity rates were similar to those found in highly contaminated areas (Blus et al.
1998). PCBs were not detected in four addled pelican eggs in the Crescent Island colony,
but the insecticide, dichlorodiphenyl-trichloroethane (DDT) and its derivatives, as well as
other organic contaminants, were detected at low levels (Blus et al. 1998).

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

American white pelicans are not utilized commercially or recreationally. If scientific or
educational use does occur, it is highly regulated.

DISEASE OR PREDATION
Disease or predation are not known to be threats to American white pelican populations.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

The single breeding colony of American white pelicans in Washington is located within
the boundaries of the McNary National Wildlife Refuge. Current regulations governing
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public access during the pelican nesting season have proven to be adequate, based on
successful reproduction within the colony.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE
There are no other known factors affecting the American white pelican's existence.

|
3-9.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

American white pelicans are likely to be affected by some activities authorized by
Washington DNR on state-owned aquatic lands, particularly those that contribute to
disturbance of the colony during the breeding season. Roadways, bridges and docks
could reduce foraging habitat and disturb roosting populations. Stormwater runoff may
increase concentrations of pesticides, fertilizers, heavy metals, salts and petroleum
products in the water column, which directly impacts prey species of the American white
pelican. Construction and operation of harbors, ports, shipyards, marinas and petroleum
and ferry terminals near nesting areas could increased disturbance to them. These
activities could also cause an increased risk of exposure to spilled oil and fuel, which
would affect white pelican survival.

|
3-9.8 Species Coverage Recommendation and

Justification

It is recommended that the American white pelican be addressed as an Evaluation
Species for the following reasons: 1) Although the American white pelican is not
federally listed, it is listed as Endangered by the state of Washington; 2) The potential for
effects from Washington DNR management activities is “low”; and 3) Insufficient
information is available to develop conservation measures.

|
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3-10 Brown Pelican

3-10.1 Species Name

Pelecanus occidentalis
Common Name: Brown pelican

Initial coverage recommendation: Evaluation

3-10.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)

Endangered (1970) — Except on the Atlantic coast, Florida and Alabama, where it was de-
listed as recovered in 1985

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Endangered

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S3N

3-10.3 Range

There are six recognized subspecies of brown pelican (US Fish and Wildlife 2005a) that
collectively range from North America south to Mexico, the West Indies and Caribbean,
into to Guyana and Venezuela (Shields 1987) in South America (US Fish and Wildlife
2005b). Three subspecies occur in the United States, with the Caribbean brown pelican
(P. o. occidentalis) found only in Puerto Rico and the United States Virgin Islands. The
eastern brown pelican (P. o. carolinensis) occurs from along the Atlantic coast to Florida,
Alabama, Louisiana, Mississippi, Texas and in the Barrier Islands (US Fish and Wildlife
2005c¢), with the California brown pelican occurring in California, Oregon and
Washington (US Fish and Wildlife 2005a).

In Washington, the California brown pelican is currently fairly common to locally
abundant as a nonbreeding summer and fall visitor on the ocean coast, but is rare in
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winter and spring (Wahl et al. In Press). The species is very rare in freshwater systems
and in the estuaries north and south of the Tacoma Narrows (Wabhl et al. In Press). Grays
Harbor and Willapa Bay are important roosting areas, with East Sand Island in the
Columbia River a more recent roosting site. Most reports are from the Strait of Juan de
Fuca south to Point No Point, and less frequently in the San Juan Islands, the southern
portion of Georgia Strait, Port Susan and the Central Basin off Seattle. A figure
representing the distribution of brown pelicans in Washington may be found in Appendix
F.

3-10.4 Habitat Use

California brown pelicans breed and nest in colonies on islands in the Gulf of California
and along the outer coast from Baja California to West Anacapa and the Santa Barbara
Islands in Southern California. Adults typically mature at 3 to 5 years of age and lay
three eggs annually during their 4 to 7 year reproductive span (Shields 2002). Fledging
rates are around one per nest but vary with food availability (Shields 2002).

FORAGING

Nonbreeding California brown pelicans range northward along the Pacific Coast from the
Gulf of California to Washington and southern British Columbia (US Fish and Wildlife
2005b). The species forages mainly on surface-schooling fish (Washington Fish and
Wildlife 2005) in shallow estuarine and inshore waters, mostly within 10 kilometers (6
miles) of the coast and less often up to 64 kilometers (40 miles) from shore (US Fish and
Wildlife 2005d). More than 97 percent of the 32,533 birds surveyed at Grays Harbor
from 1971 to 2000 were in the channel or in littoral waters offshore (Wahl et al. In Press).

ROOSTING

Roosting and loafing sites provide important resting habitat for breeding and nonbreeding
California brown pelicans. Important roosting sites include offshore rocks and islands,
river mouths with sandbars, breakwaters, pilings and jetties along the Pacific Coast and
San Francisco Bay (US Fish and Wildlife 2005b).

3-10.5 Population Trends

The North American Breeding Bird Survey (BBS) index indicates increasing numbers
over the whole United States; increasing but highly variable numbers in the Western BBS
region and in the Pacific Northwest; and highly variable yet slightly increasing numbers
in Oregon and California (Sauer et al. 2004).

Changes in abundance of several marine species off the west coast in the early 1990s

were associated with changes in ocean productivity. Record numbers of brown pelicans
appeared in the fall of 1997, with more than 300 birds occurring along the Strait of Juan
de Fuca and 90 birds estimated in Hood Canal and from Puget Sound south to Olympia.
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There was one record of California brown pelican occurrence in eastern Washington in
October 1997 (Wahl et al. In Press).

Grays Harbor surveys from 1971 to 2000 only recorded single birds in 1977 and 1982,
but during the El Nifio event of 1983, hundreds came north from California. Numbers
were similar for several years, dramatically increased in 1989, and remained at variably
high levels through 1998. It was estimated that up to 7,000 birds have occurred along the
Washington-Oregon coast in late summer since 1985, and shore counts in the early 1990s
peaked at 1,000 birds each in Grays Harbor and Willapa Bay. The most important roost
north of California from 1987 to 1997 was in Willapa Bay, where an average 2,178 birds
were present during aerial surveys. Birds commuted between there and Grays Harbor,
where Whitcomb Island was another important roost prior to channel-dredging and its
subsequent disappearance in the 1990s. In 1999, up to 6,000 birds roosted on a sand
island in Willapa Bay. Erosion and disturbance there resulted in relocation to
surrounding estuaries, with more than 9,000 present at East Sand Island in the Columbia
River in 2002 (Wahl et al. In Press).

3-10.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

The present destruction, modification or curtailment of habitat or range by humans was
not identified by the US Fish and Wildlife as being an issue for the California subspecies
of the brown pelican (US Fish and Wildlife 1983; 2005a). As with other seabird
populations, brown pelicans may be susceptible to human-induced catastrophic events
such as oil spills (Anderson et al. 1996). Reproductive success may also be affected by
natural catastrophes (e.g., landslides or fires). While this may be a limiting factor in
isolated, local situations it is probably of little consequence to long-term population
trends (US Fish and Wildlife 1983).

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Brown pelicans are not used for commercial or recreational activities. If scientific or
educational use does occur, it is highly regulated.

DISEASE OR PREDATION

Disease outbreaks (King et al. 1977; Dyer et al. 2002; Norcross and Bolen 2002) in
California brown pelicans may result from overcrowding in harbors (US Fish and
Wildlife 1983; 2005a). Disease and predation may be limiting factors in isolated, local
situations but probably are of little consequence to long-term population trends (US Fish
and Wildlife 1983).
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ADEQUACY OF EXISTING REGULATORY MECHANISMS

The inadequacy of existing regulatory mechanisms was not identified by the US Fish and
Wildlife as being an issue for the California brown pelican (US Fish and Wildlife 1983;
2005a).

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

There are three types of manmade and natural factors that could affect the continued
existence of the California brown pelican: pollution (US Fish and Wildlife 1983; 2005a),
human disturbance (US Fish and Wildlife 1983) and weather (US Fish and Wildlife
1983; 2005).

The brown pelican was listed as Endangered in 1970 because of widespread pollutant-
related reproductive failures (50 Code of Federal Regulations Part 17, 1970). They are
extremely sensitive to bioaccumulation of the pesticide dichlorodiphenyltrichloroethane
(DDT), which causes reproductive failure by altering calcium metabolism and thinning
eggshells (Jehl 1973). In 1985, brown pelican populations on the Atlantic Coast had
recovered enough that they could be removed from the Endangered species list (50 Code
of Federal Regulations Part 17, 1985). Although California breeding populations have
rebounded since the elimination of DDT use (Anderson and Gress 1983), persistent
residues in the coastal environment continue to cause chronic reproductive problems (US
Fish and Wildlife 1983, 2005a; Carter et al. 2005) and some California brown pelicans
still show relatively high levels of pesticides in their tissues (US Fish and Wildlife
2005a). The California brown pelican is also Threatened by the possibility of oil spills
from tanker traffic in the Santa Barbara Channel (Anderson et al. 1996; Carter et al.
2005; US Fish and Wildlife 1983 and 2005).

Breeding populations of the California brown pelican are Threatened by human
disturbance in the form of recreation (including fishermen, birders, photographers,
educational groups) and military and civilian aircraft noise (US Fish and Wildlife 1983).
Human disturbance has been identified as a problem at post-breeding roosts on the
central California coast, along with entanglement in hooks and fishing line (US Fish and
Wildlife 2005a). Human disturbance may be a limiting factor in isolated, local situations
but probably is of little consequence to long-term population trends (US Fish and
Wildlife 1983).

California breeding populations and nest productivity may vary dramatically from year to
year depending on El Nifio events and other climatic changes (US Fish and Wildlife
2005a), and may also be affected by severe storms (US Fish and Wildlife 1983).

Weather may be a limiting factor in isolated situations but probably is of little
consequence to long-term population trends (US Fish and Wildlife 1983).

California brown pelicans are dependent on northern anchovies (US Fish and Wildlife
1983; 2005a; Washington Fish and Wildlife 2005) and Pacific sardines (US Fish and
Wildlife 2005a), both of which have declined (US Fish and Wildlife 2005a). Since about
1974, food availability (Carter 2005) has become the most important limiting factor
influencing pelican breeding success (US Fish and Wildlife 1983). However, it is not
clear that food availability in nonbreeding resident populations, such as those that occur
in the Pacific Northwest, is a limiting factor for the California subspecies (US Fish and
Wildlife 1983; 2005a).
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|
3-10.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

California brown pelicans are likely to be affected by activities authorized by Washington
DNR on state-owned aquatic lands. Overwater structures, such as log booms/rafts and
docks/wharves may reduce foraging areas. Stormwater runoff may increase
concentrations of pesticides, fertilizers, heavy metals, salts and petroleum products in the
water column, which directly impacts prey species of the California brown pelican.
Outfalls and discharges associated with aquaculture and industry may cause localized
reduction of water quality, which adversely affects forage fish that comprise a large part
of the brown pelican’s diet. Construction and operation of harbors, ports, shipyards,
marinas, petroleum and ferry terminals could increase the risk of exposure to spilled oil
and fuel, which could affect brown pelican survival.

___________________________________________________________________________________________|
3-10.8 Species Coverage Recommendation and

Justification

It is recommended that the California brown pelican be addressed as an Evaluation
Species for the following reasons: 1) It is Federally and State listed as Endangered; 2)
Washington DNR authorized activities have a “medium” potential to affect California
brown pelicans; and 3) Sufficient information is available to assess impacts and to
develop conservation measures.
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3-11 Cassin’s auklet

3-11.1 Species Name

Ptychoramphus aleuticus
Common name: Cassin’s auklet

Initial coverage recommendation: Evaluation

3-11.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Species of Concern

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S3

3-11.3 Range

Cassin’s auklet breeds from subboreal to subtropical waters along the Pacific Coast,
between the Aleutian Islands, Alaska, and Baja, California (Manuwal 1974; Manuwal
and Thoresen 1993; Kaufman 1996). Within this range, the highest breeding densities
occur along the coast of British Columbia, particularly Triangle Island, where an
estimated 60 to 75 percent of the breeding population resides (Vermeer et al. 1979;
Manuwal and Thoresen 1993). Species distribution during the nonbreeding season is
poorly known. Although some populations in California appear to be sedentary, it is
believed this species spends most of its time at sea (Manuwal and Thoresen 1993).

While breeding populations in Washington have been little studied (Manuwal and
Thoresen 1993), Dawson (1908) estimated more than 2,500 breeding adults on four
nearshore islands along the outer west coast of Washington. Recently eight known
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nesting locations have been documented: Mid-Bodelteh Island, East Bodelteh Island,
Carroll Island, Jagged Island, Alexander Island, Tatoosh Island, and Dhuoyautzachtahl,
all of which are along the Olympic Coast in Clallam and Jefferson counties (Paine et al.
1990; Speich and Wahl 1989).

3-11.4 Habitat Use

NESTING

Cassin’s auklets may live to approximately 6 years of age and are slow to reproduce
(Manuwal and Thoreson 1993). Adults may breed the during their second year, but most
wait until the fourth year of life (Manuwal and Thoreson 1993). Clutch size is small,
typically one egg, therefore limiting the number of fledglings to fewer than one per pair
annually (Manuwal 1974).

Breeding is apparently restricted to offshore islands along the Pacific Coast, especially
those where soft soils have accumulated (Thoresen 1964; Vermeer et al. 1979). Cassin’s
auklets typically nest in burrows, but may also use rock crevices, debris piles, or other
similar cavities that provide protection from gulls and the elements (Thoresen 1964;
Manuwal 1974; Vermeer et al. 1979). Preferred nesting habitat generally contains sparse
shrub cover and short herbaceous vegetation (Thoresen 1964; Vermeer et al. 1979). On
Triangle Island, British Columbia, auklets nested on all slopes and relatively flat areas,
with the highest densities occurring on southern-facing slopes near the open summit and
edge of the plateau (\Vermeer et al. 1979). Studies conducted in California indicated that
Cassin’s auklets typically mate in mid to late spring with eggs hatching after about 38
days of incubation and fledging occurring about 41 days after hatching (Manuwal 1974).

FORAGING

Cassin’s auklets feed from the ocean surface, concentrating in areas where prey
(primarily euphausiids, amphipods, copepods and small fish) is abundant (Speich and
Wahl 1989; Manuwal and Thoresen 1993). Average foraging depth of auklets breeding
in the Queen Charlotte Islands, British Columbia, was 28 meters (Burger and Powell
1990). In California, auklets generally foraged within 30 kilometers of breeding
colonies, although foraging distance was largely attributed to prey availability (Adams et
al. 2004). Prey availability, and consequently foraging habitat, is highly variable due to
fluctuations in coastal upwellings in the California Current system (Briggs et al. 1987,
Bertram et al. 2001; Sydeman et al. 2001; Hedd et al. 2002). In years when ocean-
warming events take place, the location of these upwellings may become less predictable,
thereby decreasing foraging efficiency (Briggs et al. 1987). Consequently, auklets may
abandon nests or breeding altogether when prey availability near breeding colonies
becomes limited.

MIGRATION

Little is known about seasonal movement patterns of Cassin’s auklets breeding along the
Washington coast. Southern populations in California are apparently sedentary, whereas
northern populations in Alaska and British Columbia are believed to be migratory
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(Manuwal and Thoresen 1993). Briggs et al. (1987) estimated peak densities of 500,000
to 1,000,000 individuals off the California coast in late fall, indicating some of these
birds may have been migrants.

3-11.5 Population Trends

Published information regarding population status and change appears to be limited and
highly variable (Manuwal and Thoresen 1993). In Washington, the estimated breeding
population was approximately 87,600 pairs between 1978 and 1982 (Speich and Wahl
1989). Other studies have focused primarily on breeding colonies at Triangle Island,
British Columbia, and Farallones, California. On Triangle Island, the estimated breeding
population was 359,000 pairs in 1977 (Vermeer et al. 1979) and 548,000 pairs in 1989
(Bertram et al. 2000). Bertram et al. (2000) suggest a declining population at Triangle
Island between 1994 and 1997 is plausible based on low adult survival, increased
reproductive failure and coincident declines in the number of Cassin’s auklets breeding in
the Farallones. Conversely, populations off British Columbia, Canada appear to have had
good productivity and adult survival during this time (Gaston 1992; Bertram et al. 2000).

3-11.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Human disturbance during nesting, particularly destruction of burrows caused by foot
traffic, has reduced productivity (Thoresen 1964; Speich and Wahl 1989).

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

There is no known use of Cassin’s auklets for commercial, recreational, scientific, or
educational purposes.

DISEASE OR PREDATION

Predation by introduced mammals (mice, foxes) on islands has been documented (Blight
et al. 1999; Jones 1992).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

The Cassin’s auklet is afforded protection under the Migratory Bird Treaty Act. It is not
known whether regulatory mechanisms controlling public access to breeding sites within
the Washington Islands Wilderness Area are adequate to minimize the effects of
disturbance on Cassin’s auklet breeding pairs.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE
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Reduced prey abundance due to ocean warming linked to El Nifio events within the
California Current System has influenced reproductive success (Bertram et al. 2001;
Sydeman et al. 2001; Hedd et al. 2002). Mortality has resulted from direct exposure to
floating contaminants (e.g., oil) that accumulate in confluent areas where prey are
abundant (Speich and Wahl 1989). Also introduced mammalian fauna may compete for
burrows on coastal islands.

|
3-11.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Cassin’s auklets are likely to be affected by few activities authorized by Washington
DNR on state-owned aquatic lands. Stormwater runoff may increase concentrations of
pesticides, fertilizers, heavy metals, salts and petroleum products in the water column,
which directly impacts prey species of the Cassin’s auklet. Construction and operation of
harbors and marinas could cause an increased risk of exposure to spilled oil and fuel,
which could affect Cassin’s auklet survival.

|
3-11.8 Species Coverage Recommendation and

Justification

It is recommended that the Cassin’s auklet be considered an Evaluation Species because:
1) This species is a State Candidate and Federal Species of Concern; 2) Washington DNR
authorized activities have a “low” potential to affect Cassin’s auklets; and 3) There is
insufficient information concerning population trends and habitat use during all life
stages in Washington to assess impacts and to develop conservation measures.

|
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3-12 Eared Grebe

3-12.1 Species Name

Podiceps nigricollis
Common Name: Eared grebe

Initial coverage recommendation: Covered

3-12.2 Status and Rank

Status and Rank: See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not Listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Not Listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S2B, S4N

3-12.3 Range

Breeding populations of eared grebes are distributed throughout the western United
States and into Canada, with the largest concentrations wintering at Mono Lake,
California or the Great Salt Lake, Utah. Individuals also winter in Mexico and along the
Pacific coastline as far north as southern British Columbia (Cullen et al. 1999).

In Washington, eared grebes breed on the east side of the Okanogan River (Appendix F)
in the Columbia Plateau, Okanogan, and Canadian Rockies ecoregions. They winter in
coastal areas of the Puget Trough and Pacific Northwest Coast (Appendix F).
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3-12.4 Habitat Use

Eared grebes may life to 12 years of age, becoming sexually mature between 1 and 2
years of age (Cullen et al. 1999).

NESTING

Female eared grebes typically lay 3-4 eggs per clutch from May to June (Seattle Audubon
2002). The birds nest in colonies as large as hundreds of pairs, in small groups or as
solitary pairs. They nest on shallow lakes and ponds with emergent vegetation and
productive macroinvertebrate communities, and rarely on ponds with fish. Nesting
density increases with increased phosphorous levels (conductivity, magnesium) and
nesting density decreases with increased calcium and turbidity levels (Savard et al. 1994).
These water quality parameters probably influence nesting through the relationship with
invertebrate prey species abundance. While nesting on freshwater lakes and ponds, eared
grebes feed primarily on aquatic invertebrates including water boatmen (Corixidae),
predacious diving beetles (Dystiscidae), caddis fly larvae (Phrygonoidea), mayflies
(Ephemiridae), midges (Chironomidae), damselflies (Zygoptera), dragonflies
(Anisoptera) and other flies (Diptera) (Palmer 1962).

MIGRATION AND WINTERING

Eared grebes are often associated with hypersaline lakes and bays during migration and
throughout the winter, where they feed on brine shrimp (Artemia monica) and brine flies
(Ephedra sp.). Hundreds of eared grebes stage prior to migration on Soap Lake in
Washington (Seattle Audubon 2002). In coastal environments, wintering eared grebes
may also use shallow, nearshore waters along open sandy beaches; beaches with rocks
and gravel; coastal lagoons with mud and marshes; and kelp beds feeding on small
crustaceans and insects, as well as small fish, mollusks and amphibians (Cullen et al.
1999). Eared grebes commonly use shallow saline lakes and salt ponds throughout their
range.

3-12.5 Population Trends

The eared grebe is the most abundant species of grebe in North America, with an
estimated 4.1 million birds staging on hypersaline lakes in fall (Cullen et al. 1999). There
is no demonstrable trend in population size or distribution in North America, although
Breeding Bird surveys are inadequate for this species (Cullen et al. 1999).

3-12.6 Assessment of Threats Warranting ESA
Protection

The threats to eared grebes presented below are summarized from Cullen et al. (1999).
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DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Threats include the loss or degradation of wetlands used for breeding and migration due
to drainage for agriculture or urban/suburban development.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

There is no known commercial, recreational, scientific or educational use for eared
grebes.

DISEASE OR PREDATION

Botulism and avian cholera can cause significant mortality to eared grebes; known
predators of eggs, young and adults include: American coots (Fulica americana), mink
(Mustela vision), herring gulls (Larus argentatus), great horned owl (Bubo virginianus),
coyotes (Canis latrans), common raven (Corvus corax), other corvids and osprey
(Pandion haliaetus).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Current regulations appear to be adequate for the protection of eared grebes during the
breeding period, although the species does not consistently use the same wetlands for
nesting (Seattle Audubon 2002). Wetland nesting habitats are provided some protection
by Section 404 of the Clean Water Act, although these regulations will not prevent all
wetland losses or disturbance to nesting, staging or wintering eared grebes.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Other threats include nest losses due to wave action in windstorms, starvation in El Nifio
years, and reductions in food supplies due to the use of pesticides. In addition, human
disturbance/destruction of nesting colonies or staging aggregations during recreational
activities such as swimming, fishing, birding, boating, or canoeing may also pose
significant threats to this species.

|
3-12.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Eared grebes rely upon freshwater marshes which may be altered by a number of
activities authorized by Washington DNR. Transportation projects such as roadways,
bridges, and docks may result in habitat loss during construction, while stormwater runoff
from the structures may increase concentrations of heavy metals, salts and petroleum
products in wetlands that are known to degrade habitat. Invasive species control projects
may disturb nesting behavior and alter utilized habitat. Navigation improvements
involving dredging, filling or other alteration of wetlands may result in increased
sedimentation and/or the direct loss of organisms and habitat. Sewage or other
wastewater outfalls may cause localized reductions in water quality resulting in increased
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turbidity, eutrophication, decreased habitat quality, and the potential disturbance of
nesting.

_____________________________________________________________________________________________|
3-12.8 Species Coverage Recommendation and

Justification

It is recommended that eared grebes be addressed as an Evaluation Species for the
following reasons: 1) Although eared grebes lack federal and state protection status,
breeding populations are designated as imperiled by the Washington Natural Heritage
Program; 2) Washington DNR authorized activities have a “high” potential to affect
eared grebes; and 3) Sufficient information exists to assess impacts and to develop
conservation measures.

|
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3-13 Brandt's Cormorant

3-13.1 Species Name

Phalacrocorax penicillatus
Common Name: Brandt’s cormorant

Initial coverage recommendation: Evaluation

3-13.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S3B, S4N

3-13.3 Range

Brandt’s cormorant is one of six cormorant species found in North America and one of
four found on the Pacific Coast (Sibley 2000). Although it breeds from Alaska to
Mexico, it is mainly found from Washington to California (Harrison 1983; Wallace and
Wallace 1998). This species is endemic to the California Current, an oceanic nutrient
supply system present along the Pacific Coast (Boekelheide and Ainley 1989). The
highest breeding concentrations are found between Oregon and California where
upwelling of the California Current is most predictable.

Within Washington, it is unlikely that the species was a numerous or widespread breeder.
It occurs year-round along the outer coast, but is less numerous than in Oregon and
California (Speich and Wahl 1989; Wallace and Wallace 1998; Sydeman et al. 2001;

Covered Species Paper - Birds 3-65



Couch and Lance 2004). This species is virtually exclusive to neritic and estuarine zones
of the outer coast and is rarely observed inland (Kaufman 1996; Wallace and Wallace
1998; Sibley 2000). They have been observed nesting on the outer coast of the Olympic
Peninsula between Copalis Rock and Cape Flattery (Dawson 1908; Speich and Wahl
1989, Wilson 1991) and Speich and Wahl (1989) reported 554 nests in four colonies
(Cape Disappointment, Paahwoke-it, Willoughby Island and Split Rock) from 1979 to
1982 from various field survey efforts. In addition, Brandt’s cormorants have recently
been found nesting on a pile dike off of East Sand Island in the Columbia River estuary
(Couch and Lance 2004). A figure representing the distribution of Brandt’s cormorant in
Washington may be found in Appendix F.

3-13.4 Habitat Use

Brandt’s cormorants frequent marine subtidal and pelagic zones where coastal upwellings
occur (Granholm 1983). They roost on prominent perch sites devoid of vegetation,
usually rock outcroppings and pilings, or occasionally on sandy beaches (Granholm
1990; Wallace and Wallace 1998).

NESTING

Nesting occurs on in-shore or off-shore rocky islands and slopes of inaccessible shoreline
cliffs (Wilson 1991; Speich and Wahl 1989; Kaufman 1996; Wallace and Wallace 1998).
Although one colony has been established on a manmade pile dike within the Columbia
River estuary (Couch and Lance 2004), it is uncharacteristic for this species to nest on
manmade structures or within an estuary setting. Adults may mature during the second
year of life, but typically do not breed until older (Wallace and Wallace 1988). Adults
may live beyond ten years of age, but usually only breed three to eight seasons and fledge
two to four young in their lifetime (Wallace and Wallace 1988). Annual breeding
success varies with food availability and bird age (Wallace and Wallace 1988).

WINTERING

Although some Brandt’s cormorants remain in areas frequented during the nesting
season, many disperse both northward and southward to take advantage of abundant fish
and invertebrate populations provided by ocean current upwellings. Many overwinter in
the Strait of Juan de Fuca and Active Pass, British Columbia (Wallace and Wallace
1998). A very limited number of Brandt’s cormorants have been observed inland up
coastal rivers in Oregon (Granholm 1990).

3-13.5 Population Trends

Annual nesting can be highly variable because of close ties between the Brandt’s
cormorant nesting ecology and California Current perturbations. In years when ocean
surface temperatures are warmed from EI Nifio events and prey decrease, numbers of
nests may decline or nesting may be abandoned altogether (Wilson 1991). Also, the
selection of inaccessible rocky islands and cliffs makes reproduction difficult to assess
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during ground-based survey efforts. These two factors make assessing population trends
difficult without longer-term population monitoring efforts (Wilson 1991).

Currently, there are on-going nesting surveys performed within the Olympic Coast
National Marine Sanctuary of the Washington coast, but population trend data are
currently unpublished and unavailable at the time of this writing. However, in 1905, an
estimated 310 nests among four breeding colonies were observed along the Olympic
Peninsula outer coast (Dawson 1908). More recently (1979 to 1990), Brandt’s cormorant
nests numbers varied from 0 to almost 600 annually in the same general area (Speich and
Wahl 1989; Wilson 1991). Undoubtedly, the use of aerial survey techniques limits
comparisons between these surveys, but it does provide a general reference to historical
versus present population size. Although breeding colonies have been lost from San Juan
Island, the Strait of Juan de Fuca, Grenville Arch and Sea Lion Rock, colonies now exist
on islets previously uninhabited (Dawson 1908; Wallace and Wallace 1998).

3-13.6 Species Coverage Recommendation and
Justification

It is recommended that the Brandt’s cormorant be considered a Watch-list Species for
the following reasons: 1) Although this species is a Candidate Species in Washington, it
is not listed federally; and 2) Its exclusivity to the outer coast limits the potential for
impacts from Washington DNR authorized activities.
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3-14 Clark’s Grebe

3-14.1 Species Name

Aechmophorus clarkii
Common name: Clark’s grebe
Initial coverage recommendation: Evaluation

Until the early 1980s, Clark’s grebe (A. clarkii) and the Western grebe (A. occidentalis)
were thought to be two color morphs of the same species (Western grebe) because of the
subtle differences in plumage and sympatric use of habitat (Storer and Nuechterlein
1992). Indication of the two color morphs being separate species came from evidence of
assortative mating, reproductive isolating mechanisms and morphological differences
(Ratti 1979; Nuechterlein 1981; Storer and Nuechterlein 1985). Thus, much of the
published information about the natural history of these species refers to the light (now
considered A. clarkii) and dark phases of the Western grebe. In the following review of,
species-specific interpretations are made where applicable, but may also include
biologically relevant information cited as or specific to A. occidentalis.

3-14.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed.

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS

State Monitor Species

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S2B, SZN
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3-14.3 Range

The primary range of the Clark's grebe includes most of western United States and
Canada, extending as far east as the Dakotas, southern Minnesota, western Nebraska and
Kansas (Sauer et al. 2004). Single birds or widely scattered small groups were recorded
in southern Manitoba, Saskatchewan, Alberta and southern British Columbia (Storer and
Nuechterlein 1992; Sauer et al. 2004). The highest occurrences of breeding colonies are
found in southern Oregon, northern California, southwestern Idaho, northern Utah and
southern North Dakota (Sauer et al. 2004).

In Washington, Breeding Bird Survey (BBS) results indicate Western/Clark’s grebes are
most common in the Columbia River Basin in eastern Washington (Sauer et al. 2004).
Known breeding locations of Western/Clark’s grebes include Sprague Lake in Lincoln
County; Moses Lake, Potholes Reservoir; and Lake Lenore in Grant County (Yocom et
al. 1958). Many of these birds winter in the Puget Sound vicinity (Puget Sound Action
Team 2005). A figure representing the distribution of Clark’s grebes in Washington may
be found in Appendix F.

3-14.4 Habitat Use

This species is generally considered absent from Washington during the non-breeding
season (Yocom et al. 1958). Although molt locations are generally larger bodies of water
than those used for nesting, they may be within the species breeding range, winter range
or both (Stout and Cooke 2003).

NESTING

Western/Clark’s grebes build floating nests in or near open water and utilize nearby
emergent vegetation for nest materials (Lindvall and Low 1982). Nests may also occur in
emergent vegetation or on dry land, but are usually within less than 1 meter of open
water and other grebe nests (Nero et al. 1958; Lindvall and Low 1982). Ratti (1979)
described Western grebe nest colonies in Utah and California as “partly segregated,” in
that light- and dark-phase grebes were not randomly distributed throughout the colony,
yet they nested sympatrically. Nuechterlein (1981) confirmed these observations for
breeding populations in Manitoba, Oregon and California, with Dickerman (1973) also
providing evidence of spatial segregation in light- and dark-phase Western grebes
breeding in Mexico. Little is known about age of maturity and fledgling success.

FORAGING

Based on observations of diving behavior, Nuechterlein (1981) indicated that light-phase
Western grebes (i.e., A. clarkii) may forage farther from shore and at greater depths than
dark-phase grebes. Ratti (1985), with Nuechterlein and Buitron (1989) providing
additional evidence. However, Ratti (1985) also noted that distance from shore did not
always correspond to greater depths, especially in artificial impoundments. At two
natural lakes (Upper Klamath Lake and Lake Ewauna) in Oregon, Clark’s grebes forage

Covered Species Paper - Birds 3-70



more frequently in areas of greater depths than Westerns, but it is not known whether
they actually dive to greater depths than Westerns (Nuechterlein and Buitron 1989).

MIGRATION

While little is known about the migration of Western/Clark’s grebes, migratory habitat
most likely overlaps breeding habitat.

3-14.5 Population Trends:

Although little is known about population trends, analysis of BBS data for
Western/Clark’s grebes indicates a significant, slightly positive increase (0.9 percent) in
the Western Region between 1966 and 2003 (Sauer et al. 2004). These data also suggest
the period of greatest increase was 1980 to 2003, although this trend is not significant
(Sauer et al. 2004). In Washington, available BBS data point toward a declining trend,
but these data are unreliable because of a low number of routes (Sauer et al. 2004).
Winter population counts around Puget Sound indicate dramatic decreases in western
grebes since 1992 (Puget Sound Action Team 2005).

|
3-14.6 Species Coverage Recommendation and

Justification

It is recommended that Clark’s grebe be considered a Watch-list Species for the
following reasons: 1) The species is not federally listed; 2) Washington DNR authorized
activities have a “low” potential to affect Clark’s grebe; and 3) Information on population
and habitat use for Clark’s grebe (as well as for the Western grebe) is insufficient to
assess impacts and to develop conservation measures.

|
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3-15 Peregrine Falcon

|
3-15.1 Species name
Falco peregrinus
Common Name: Peregrine falcon
Subspecies names:
American peregrine falcon (F. p. anatum)
Acrctic peregrine falcon (F. p. tundrius)
Peale’s peregrine falcon (F. p. pealei)

Initial coverage recommendation: Covered

3-15.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE SERVICE)

Sub-species Status

F. p. anatum Delisted taxon, Recovered, Being monitored first 5 years
F. p. tundrius Delisted taxon, Recovered

F. p. pealei Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Sensitive Species (F. peregrinus)

NATURAL HERITAGE PROGRAM GLOBAL RANK

Sub-species Status

F. p. anatum GA4T3

F. p. tundrius GA4T3T4

F. p. pealei G4T3

NATURAL HERITAGE PROGRAM STATE RANK
Sub-species Status

F. p. anatum S1B, S3N

F. p. tundrius SZN

F. p. pealei: S2B, S3N
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3-15.3 Range

Historically, North American populations of the peregrine falcon were widespread and
bred from Banks Island and the Labrador Coast in Canada, south to central Mexico
(Johnsgard 1990; Sibley 2000). However, the peregrine was extirpated from much of its
former North American breeding range between 1940 and 1970 (Johnsgard 1990).

In Washington, the peregrine’s breeding range is primarily west of the Cascade
Mountains, with the greatest number of nest sites in the San Juan Islands, Puget Sound
lowlands and along the outer northern coast of western Washington (Johnsgard 1990;
Hayes and Buchanan 2002) (Appendix F). They also nest on forested slopes of the
Cascade Mountains and in the Columbia River Gorge, usually within close proximity to
large lakes or river valleys (Hayes and Buchanan 2002; Sergio et al. 2004) (Appendix F).

At this time, both American and Peale’s peregrines are considered to breed in western
Washington, although the amount of overlap in each subspecies’ breeding range remains
relatively unknown (Hayes and Buchanan 2002). Peale’s peregrine was found mainly
along the Pacific Coast; however, recent reintroductions of birds with Peale’s
characteristics have made it more widespread (Sibley 2000). Conversely, only American
peregrines have been known to breed east of the Cascade Mountains, where the number
of nest sites is substantially less than that in western Washington (Hayes and Buchanan
2002).

Winter ranges of peregrines in Washington are similar to their breeding ranges. In
western Washington, peregrines often winter at locations such as Puget Sound estuaries,
Grays Harbor, Willapa Bay, Columbia River estuary, outer coastal beaches, low-lying
agricultural lands and some urban areas (Hayes and Buchanan 2002). Both American
and Peale’s peregrines winter in these areas during the winter (Hayes and Buchanan
2002), with the American peregrine also found in widely scattered localities in eastern
Washington (Hayes and Buchanan 2002). The arctic peregrine is considered a migrant in
Washington and may be an extremely rare winter resident (Hayes and Buchanan 2002).

3-15.4 Habitat Use

NESTING

Nests are typically constructed on prominent cliffs that provide an unobstructed view of
the surrounding landscape, protection from the elements and limited access by
mammalian predators (Johnsgard 1990). These sites, known as eyries, are usually
located within close proximity to water (e.g., lakes, marshes, river valleys and ocean
beaches), and most likely are associated with a prey base of smaller birds (Johnsgard
1990; Hayes and Buchanan 2002; Sergio et al. 2004). Peregrines may also use smaller
cliffs and cut-banks, but these are considered lower-quality sites (Beebe 1960; Johnsgard
1990). Peregrine falcons may breed during their second year of life, but the age of first
breeding is influenced by the availability of territories (White et al. 2002). Clutch size is
typically three to four eggs, and fledging success has increased to one to two annually per
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nest since the 1980’s as the population recovered from the effects of pesticides (White et
al. 2002).

NON-BREEDING

Habitats used by peregrines during the non-breeding season are typically open areas that
often support high densities of small- to medium-sized birds, such as shorebirds and
waterfowl (Johnsgard 1990; Kaufman 1996; White et al. 2002). In western Washington,
these areas may include coastal and estuarine habitats (e.g., beaches, tidal flats, islands
and marshes), open ocean, agricultural fields, airports and urbanized areas where rock
pigeons (Columba livia), a primary prey species, are abundant (Hayes and Buchanan
2002). The availability of perch and roost sites are also important winter-habitat
requirements; however, these aspects have not been well-studied.

In Washington, a variety of artificial and natural perches are used, and selection of these
sites is most likely related to proximity to foraging habitat (Hayes and Buchanan 2002).
Although habitat requirements of peregrines wintering in eastern Washington have not
been well-studied, it is likely they have similar habitat requirements as do peregrines in
western Washington.

Discernable migration routes are evident in western Washington, and spring migrants
often stage at Grays Harbor, Willapa Bay and numerous estuaries and associated habitats
in Puget Sound, and autumn migration primarily along the outer coast and the Puget
Sound basin (Hayes and Buchanan 2002). Limited data also suggest that migrants
traveling through eastern Washington may follow a corridor along the Columbia River in
Benton, Douglas, Grant and Walla Walla counties, with an increasing number of
sightings in recent years (Hayes and Buchanan 2002). Knowledge of subspecies-specific
movements on the west coast is limited; however, there is significant band-return data
that suggest most peregrines migrating along the outer coast of Washington are Peale’s
falcons (Hayes and Buchanan 2002).

3-15.5 Population Trends

Peregrine populations were believed to have declined in the Pacific Northwest as early as
the 1930s and 1940s, reaching their lowest levels during the 1950s (Hayes and Buchanan
2002). The decline was primarily attributed to widespread contamination of
organochlorine pesticides, which caused eggshell thinning and reduced productivity
(White et al. 1973; Schick et al. 1987; Johnsgard 1990; Jarman et al. 1993; Henny et al.
1996; Johnstone et al. 1996; White et al. 2002). Following the ban of
dichlorodiphenyltrichloroethane (DDT) in 1972 and the listing of peregrines as an
Endangered Species in 1973, a network of captive breeding programs was initiated to
help boost remaining populations (Hayes and Buchanan 2002). In Washington, captive-
bred American peregrines were released from 1982 to 1997 (Hayes and Buchanan 2002).
Population-trend information based on annual surveys during 1980 to 2001 indicates a
steady increase (approximately 14 percent) in Washington (Wilson et al. 2000; Hayes and
Buchanan 2002). By the mid-1990s, peregrine populations had reached recovery goals
(White et al. 2002) and were subsequently delisted in August 1999 (64 Code of Federal
regulations Part 164, 1999).
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3-15.6 Species Coverage Recommendation and
Justification

It is recommended that the peregrine falcon be addressed as a Watch-list species
because: 1) The species is not federally listed; 2) There is “medium” potential for impacts
resulting from Washington DNR authorized activities; and 3) Sufficient information is
available to assess impacts and to develop conservation measures.
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3-16 Purple Martin

3-16.1 Species Name

Progne subis
Common Name: Purple martin

Initial coverage recommendation: Covered

3-16.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S3B, SZN

3-16.3 Range

The breeding range of the purple martin extends from the south-central and southeastern
Canadian provinces into northern and central Mexico. In the United States, the species
breeds south of the Canadian border and mainly east of the Rocky Mountains to southern
Texas, the Gulf Coast and southern Florida. Purple martins do occur in western North
America, mostly in the Upper Sonoran through Transition zones. Distribution is patchy
and local in the United States west of 102nd parallel and east of the Cascade and Sierra
Nevada mountains, except in the mountains of south-central and western New Mexico,
portions of southern and northwest Arizona, western Colorado, north-central Utah,
Klamath County, Oregon, and along eastern slopes of Cascade Mountains of California.
Purple martins breed locally west of the Cascade and Sierra Nevada mountains from
extreme southwest British Columbia south to extreme southwestern California. The
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species winters in the lowlands of South America (Columbia, Venezuela, Guiana,
Surinam, northern Bolivia and Brazil) (De Tarso Zuquim Antas et al. 1986; Brown 1997).

In Washington, the purple martin breeds locally west of the Cascade Mountains (Brown
1997) near water around Puget Sound and the Columbia River. As of 1990, breeding
pairs had been confirmed in San Juan, King, Pierce, Thurston, Mason, Clark, Skamania
and Gray’s Harbor counties (Washington Fish and Wildlife 1990). A figure representing
the distribution of the purple martin in Washington may be found in Appendix F.

3-16.4 Habitat Use

The purple martin is an insectivorous aerial forager, often at altitudes of at least 50 meters
(Johnston and Hardy 1962), typically over open fields and waterways (Brown 1997).

NESTING

Although distribution was likely patchy and localized, purple martin populations
historically inhabited forest edge and riparian areas. Purple martins in the western United
States preferentially inhabit montane forest or Pacific lowlands (Brown 1997). They
frequently nest solitarily, restricted to areas with natural cavities (Richmond 1953,;
Stutchbury 1991; Brown 1997), avoiding deserts and grasslands (Brown 1997). The
species’ apparent absence from many areas in the northern Rockies, intermountain
region, California, Pacific Northwest and Mexican highlands may mean that the species
has more specific habitat requirements in these areas that are unknown (Brown 1997).

In Washington, most of the reported martin nests were in manmade structures near cities
and towns in west-side lowlands (Washington Fish and Wildlife1990) Those that do nest
in cavities use those located in old pilings and occasionally in snags with clear air space
and easy access (Washington Fish and Wildlife 1990).

Purple martins are mature and will nest during their second year of life, typically laying
three to six eggs. Fledging success is typically two to four young annually (Brown
1997).

WINTERING

Purple martins of all ages flock to roosts before fall departure (Mitchell 1947; Morton
and Patterson 1983; Brown 1997). Roosts are usually in stands of trees or underneath
concrete bridges (Hill 1948; Brown 1997). In the eastern United States, most pre-
migratory roosts were clearly associated with large bodies of water, such as lakes and
rivers (Russell et al. 1998). Fall migration from its breeding range in North America to
its winter range in South America occurs via Mexico and the Central American isthmus.
Purple Martins are exclusively diurnal migrants, foraging as they move (Brown 1997).
They migrate over the Gulf of Mexico and closer to beaches than other swallows and
apparently avoid the highlands, at least in Mexico and Central America. In southern
Brazil, the purple martin occupies largely savanna and agricultural areas, feeding widely
during day and flocking into large roosts in cities and towns at night. Roosts are often
located in trees in village plazas (Brown 1997).
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3-16.5 Population Trends

The North American Breeding Bird Survey (BBS) index indicates steady or slightly
increasing populations in the Pacific Northwest, the western BBS region and over the
entire United States (Sauer et al. 2004). The reversing of previously reported purple
martin population declines may be the result of artificial nesting structures (Brown 1997).

|
3-16.6 Species Coverage Recommendation and

Justification

It is recommended that the purple martin be addressed as a Watch-list Species because:
1) The species is not federally listed; 2) The potential for impacts from Washington
DNR authorized activities is “low”; and 3) Sufficient information is available to assess
impacts and to develop conservation measures.

|
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4-1 Bull Trout/Dolly Varden

4-1.1 Species Name

Salvelinus confluentus
Common Name: Bull trout

Bull trout are members of the Salvelinus genus and are taxonomically very similar to
Dolly Varden (Salvelinus malma). In fact, bull trout were not widely recognized as a
distinct species until 1978 (Cavender 1978). While it is difficult to distinguish between
bull trout and Dolly Varden using morphometric techniques, it is possible to distinguish
between the two using genetic techniques. The ranges for these two similar species
overlap in Washington (Washington Fish and Wildlife 2000).

Initial coverage recommendation: Covered

4-1.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE)
Threatened (1998)

WASHINGTON FISH AND WILDLIFE STATUS
Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G3

NATURAL HERITAGE PROGRAM STATE RANK
S3

4-1.3 Range

Bull trout occur from the headwaters of the Yukon River in Alaska to the Klamath basin
in Oregon (Dunham et. al 2003). While the southern range of bull trout was much
broader during the last major ice age and extended as far south as the McCloud River
(Cavendar 1978), the species currently occurs in numerous sub-basins in the interior
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Columbia with their range extending into parts of Montana, Idaho (the Wood River)
Nevada (the Jarbridge River), and Canada (Bond 1992). The U.S. Fish and Wildlife
Service recognizes five distinct population segments within the coterminous United
States: 1) Coastal-Puget Sound; 2) St. Mary-Belly River; 3) Klamath River; 4) Columbia
River; and 5) Jarbridge River. Bull trout are widely distributed in the state of
Washington (Appendix F) and the overall range is likely similar to the historical range
(Washington Fish and Wildlife 2000). The state of Washington currently recognizes 80
bull trout /Dolly Varden stocks.

4-1.4 Habitat Use

ADULT

Bull trout may live to 15 years of age (Donald and Alger 1992) and exhibit resident,
fluvial, adfluvial, and anadromous life history forms. Resident bull trout utilize small
headwater streams for all of their life-stages and may reside within a few hundred meters
of where they were born. Resident fish tend to be small as adults (15 to 30 centimeters in
length) and do not attain the greater lengths exhibited by other life history forms. Bull
trout that exhibit the fluvial life history form typically spawn in small tributaries and,
after a short period of rearing, individuals move into larger streams where most growth
and maturation occurs. Similarly, adfluvial bull trout utilize small headwater streams for
spawning and early rearing (1 to 3 years) but migrate to lakes for growth and maturation.
Anadromous bull trout utilize small streams for spawning and rearing and then migrate to
the more productive nearshore marine and estuarine wetland ecosystems for growth and
maturation. The life history strategies exhibited by bull trout are very flexible and
individual fish may not only adopt more than one strategy during the course of a lifetime,
but they may alternate strategies from year to year.

Bull trout require cold, clean water and although they are generally absent when
temperatures rise above 18° Celsius, they have been observed in lakes with temperatures
up to 20° Celsius (Donald and Alger 1992). Increased stream temperatures are believed
to negatively impact 11 of 34 subpopulations in the Coastal Puget Sound population
segment (Department of Interior 1999).

SPAWNING/INCUBATION/EMERGENCE

Spawning migrations for fluvial, adfluvial, and anadromous bull trout may begin as early
as April and during these migrations bull trout likely occur in nearly all of the ecosystems
and habitats under consideration in this project. Spawning typically occurs in small
headwater streams (Meehan and Bjornn 1991) and in some cases, the distance between
foraging areas and spawning areas is known to exceed 160 kilometers (e.g., the Skagit
River).

Bull trout are iteroparous (capable of spawning more than once) with spawning occurring
in the late summer and fall in water temperatures between 5° and 9° Celsius. Similarly to
other salmonids, bull trout prefer spawning in substrates consisting of clean loose gravel.
Depending on the size of the individual, a female may deposit between 100 and 10,000
eggs (Meehan and Bjornn 1991). Egg development is dependent on temperature and as
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much as six months may pass between spawning and emergence (Meehan and Bjornn
1991).

REARING/OUTMIGRATION

Bull trout typically rear in their natal streams for two to four years, although resident fish
may remain in these streams for their entire lives. Young-of-the-year bull trout utilize
low velocity habitats such as side channels and the lateral margins of streams (Wydoski
and Whitney 2003), feeding primarily on aquatic invertebrates and fish eggs. While the
resident form of this species may subsist entirely on insects, migratory forms become
increasingly piscivorous with increasing size.

Fluvial and adfluvial bull trout typically migrate out of their natal streams between 2 and
4 years of age and occupy a wide range of freshwater habitat types including small, high
gradient and high elevation streams; large, low gradient and low elevation streams; and
the littoral zones of lakes. Bull trout diet in lakes is highly variable and may consist of
invertebrates (e.g., chironomidae, ephemeroptera, trichoptera, amphipods) and fish (e.g.,
mountain whitefish [Prosopium williamsoni], lake whitefish [Coregonus clupeaformis],
kokanee [Oncorhynchus nerka]), depending on prey availability and competitive
pressures (Donald and Alger 1992).

Anadromous bull trout migrate to saltwater between 2 and 4 years of age, although
individuals as young as age-1 and as old as age-7 have been captured as outmigrants
(Goetz et al. 2004). Approximately 84 percent of bull trout outmigrants captured in
northern Puget Sound were age-3 fish (Goetz et al. 2004).

Bull trout in the nearshore ecosystem rely upon estuarine wetlands and favor irregular
shorelines with unconsolidated substrates over rocky (consolidated) habitat types (Goetz
2004). Juveniles may rear within estuarine wetlands and tidally influenced distributary
channels (Goetz et al. 2004), while sub adult bull trout have been observed utilizing tidal
sloughs in the Chehalis River and tidally influenced floodplain areas of Puget Sound (US
Fish and Wildlife 2004). The distribution of bull trout in the nearshore ecosystem is
thought to be dependent upon the abundance and distribution of prey items such as sand
lance (Ammodytes hexapterus), juvenile salmonids (Oncorhynchus spp.), surf smelt
(Hypomesus pretiosus), and pacific herring (Clupea pallasi). Bull trout are opportunistic
feeders, and diet appears to vary seasonally with the availability of prey items (Goetz et
al. 2004).

Anadromous bull trout originating in the Skagit River tend to grow larger than their
fluvial counterparts because marine habitats are more productive and provide better
foraging opportunities. Age-5 anadromous fish were, on average, nearly 80 millimeters
longer than age-5 fluvial bull trout. The larger size of anadromous fish is thought to
confer several reproductive advantages including the development of larger and more
numerous eggs. Bull trout tend to use the nearshore ecosystem during the spring and late
summer months, but do not forage exclusively in the marine environment. Individuals
have been observed to migrate hundreds of kilometers through the nearshore ecosystem,
to forage in different river basins (Goetz et al. 2004). These basin to basin migrations
are difficult to document and are not currently well understood.
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4-1.5 Population Trends

Although little is known about the historic abundance of bull trout, current population
segments are geographically isolated from each other due to natural and anthropogenic
barriers. In 1998 the Washington Department of Fish and Wildlife evaluated 80 bull
trout / Dolly Varden stocks within the state of Washington and found that 17 percent
were “healthy”, 3 percent were “depressed”, and 8 percent were “critical”, with the status
of the remaining 72 percent “unknown” (Washington Fish and Wildlife 2000). Of the
stocks whose status was known, 63 percent were rated as healthy.

4-1.6 Assessment of Threats Warranting ESA
Protection

The following threats were listed as reasons for the decline of bull trout populations by
US Fish and Wildlife in their 2004 Draft Recovery Plan for the Coastal-Puget Sound
Distinct Population Segment of Bull Trout (Salvelinus confluentus).

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Activities that lead to higher water temperatures, such as removal of riparian vegetation
and some forest management practices, can effect bull trout survival. Dams and water
diversions can impose migration barriers and degrade downstream habitats.
Eutrophication caused by high nutrient levels in fertilizers from agriculture, fish hatchery,
lumber mill runoff and urban/suburban areas may also negatively affect this species by
decreasing the dissolved oxygen concentration in the water.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Sport fishing can lead to the overharvest of bull trout. The accidental bycatch of bull
trout most likely occurs from sport anglers, commercial, and tribal fishers targeting other
salmonid species. There are no known scientific or educational uses for bull trout.

DISEASE OR PREDATION

Although juvenile bull trout likely serve as forage fish for larger trout and salmon,
insufficient information exists to determine whether disease or predation are current
threats to bull trout survival. It is important to note that small, isolated populations can
be highly sensitive to disease or an increase in predation from native or species.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Due to similarities in morphology, life history requirements, and habitat utilization for
bull trout and Dolly Varden, the state of Washington has developed a single management
plan for both species (Washington Fish and Wildlife 2000). The illegal harvest of bull
trout does occur in portions of their habitat and may impact local populations. These fish
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are especially vulnerable to poaching during their pre-spawning aggregations or while on
their spawning grounds. The remoteness of these locations makes enforcement of
existing regulations difficult.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Bull trout are known to hybridize with the non-native brook trout (Salvelinus fontinalis)
where their populations overlap and may therefore be at risk through hybridization. In
addition, brook trout seem to adapt better than bull trout in degraded or warmer stream
habitats and as a result are believed to out-compete bull trout in these areas (US Fish and
Wildlife 2004). Dams, culverts, tide gates and other water diversion structures also
impact bull trout and contribute to fragmentation of migratory corridors, isolation of fish
populations, and the elimination of historical habitats. These structures have been
identified as barriers to fish migrations throughout the bull trout’s range.

4-1.7 Assessment of Potential Effects from
Washington DNR Authorized Activities

Bull trout are likely to be affected by a variety of activities authorized by Washington
DNR on state-owned riverine, estuarine, and nearshore marine areas. In addition to
providing a refuge for salmon predators, overwater structures frequently reduce or
prevent the growth vegetated habitat by preventing the transmission of light. Outfalls
may cause localized reductions in water and sediment quality, resulting in increased
turbidity, reduced foraging efficiency, diminished habitat quality, and potential
bioaccumulation of pollutants. Construction of roads and bridges may result in increased
sedimentation during construction, as well as increase temperature and pollutant loads
from stormwater runoff during operation. Dredging, fill, shoreline armoring, and sand
and gravel mining may either remove habitat or prevent the formation of habitat, or alter
sediment loads, thereby decreasing habitat through increased scour or deposition.
Aquaculture operations may result in disease transmission, decreased dissolved oxygen
levels and genetic dilution. They may also impact salmon through the increases in
nitrogenous waste and the introduction of chemicals such as anti-foulants, pesticides and
antibiotics.

4-1.8 Species Coverage Recommendation and
Justification

It is recommended that bull trout be addressed as a Covered Species for the following
reasons: 1) Bull trout are currently listed as Threatened under the federal Endangered
Species Act; 2) Washington DNR authorized activities have a “high” potential to affect
bull trout; and 3) Although information gaps exist, bull trout and their habitat have been
sufficiently studied to assess impacts and develop conservation measures.
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4-2 Coastal Cutthroat Trout

4-2.1 Species Name

Oncorhynchus clarki clarki

Common Name: Coastal cutthroat trout
The coastal cutthroat is one of four major subspecies for O. clarki (Behnke 1992).

Initial coverage recommendation: Evaluation

4-2.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON FISH AND WILDLIFE STATUS
Not listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4, T4

NATURAL HERITAGE PROGRAM STATE RANK
S?

4-2.3 Range

Coastal cutthroat trout are distributed along the western coast of North America from the
Kenai Peninsula in Alaska to the Eel River in California with their inland distribution
typically limited to less than 150 km from the coast (Behnke 1992). NOAA Fisheries
(Johnson et al. 1999) recognized 6 Evolutionarily Significant units in the contiguous
United States: 1) Puget Sound; 2) Olympic Peninsula; 3) Southwestern Washington; 4)
Upper Willamette River; 5) Oregon Coast; and 6) Southern Oregon/California. The
distribution of coastal cutthroat trout within the state of Washington includes large rivers
and small tributaries of the Columbia River up to the Bonneville Dam and drainage
basins on the west side of the Cascade Mountains, including the Olympic Peninsula
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(Appendix F). The state of Washington currently recognizes 40 stock complexes -
groups that typically occur in a limited geographic area and are believed to be closely
related (Wydoski and Whitney 2003).

4-2.4 Habitat Use

ADULT

Coastal cutthroat trout exhibit resident, fluvial, adfluvial, and anadromous life history
forms. Resident coastal cutthroat trout utilize small headwater streams for all of their
life-stages and may reside within a few hundred meters of where they were born.
Resident fish tend to be small as adults (15 to 30 centimeters in length), with anadromous
individuals living to 10 years of age and attaining lengths of 43 to 48 centimeters (17 to
19 inches) (Pauley et al. 1988).

SPAWNING/INCUBATION/EMERGENCE

The timing of coastal cutthroat spawning migrations vary widely depending on life
history form, age, stock characteristics, and geography (Behnke 1992), and may occur
from July through January. This species spawns in small tributaries with total drainage
areas of less than 13 square kilometers (Pauley et. al 1988) typically spawning upstream
of areas used by steelhead trout and coho salmon for spawning. Although coastal
cutthroat trout are iteroparous (repeat spawners), many anadromous fish do not spawn
upon their first return to freshwater (Pauley et. al 1988). Anadromous, adfluvial, and
resident stocks in Lake Washington appear to have segregated the time at which
spawning occurs (December through May) and may be reproductively isolated (Wydoski
and Whitney 2003). Substrates selected for spawning typically range in size between 0.1
and 30 centimeters.

Egg development is dependent on temperature, and 10° to 11° Celsius is considered
optimal (Pauley et al 1988; Johnson et al 1999), with incubation lasting 6 to 7 weeks.
The success rate for incubation to emergence has been shown to decrease with increasing
percentage of fine sediments in the interstitial spaces of the gravel.

REARING/OUTMIGRATION

Coastal cutthroat trout typically rear in their natal streams for up to 2 years, occupying
streams with gradients ranging between approximately 2 to 9.7 percent (Moore and
Gregory 1998a; Connolly and Hall 1999). Resident fish may remain in these streams for
their entire life while migratory fish move out to larger rivers, lakes and estuaries.

Young-of-the-year utilize low velocity habitats such as side channels and the lateral
margins of streams. Moore and Gregory (1989a and 1989b) found that fry and juvenile
fish in stream reaches with an abundance of velocity refuges attained larger sizes than
fish in reaches with less cover. While fry and juvenile cutthroat trout are typically found
in velocity refuges within shallow-faster habitat units, adult cutthroat trout prefer to
reside in deeper pools with slower velocities. Young fish feed primarily on aquatic
invertebrates but are opportunistic and will utilize other food sources such as terrestrial
invertebrates, zooplankton and fish eggs (Pauley et al 1988). Resident cutthroat trout
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may subsist entirely on insects while their migratory counterparts become increasingly
piscivorous with increasing size.

Adfluvial coastal cutthroat trout may use both littoral and limnetic habitats and feed
openly in the water column in the absence of predatory and competitive pressures
(Wydoski and Whitney 2003). Fluvial and adfluvial coastal cutthroat trout typically
migrate out of their natal streams between 1 and 4 years of age (Wydoski and Whitney
2003), with most migrating to saltwater during the spring at 2 to 4 years of age (Meehan
and Bjornn 1991). In Washington, 97 to100 percent of out-migrants were ages 2 and 3
(Wydoski and Whitney 2003). Because these fish spawn high in the tributaries they are
likely to encounter virtually all of the riverine, lake, and wetland habitat types identified
in this analysis.

Coastal cutthroat trout forage in estuarine wetlands, as well as nearshore coastal and
inland waters, and typically occur in water less than 3 meters in depth (Pauley et al.
1988). Available information indicates that this species occurs at river deltas, distributary
channels, and along shallow shorelines (Pauley et al. 1988, Johnson et al. 1999) thus
demonstrating some preference for unconsolidated habitats. Although this review did not
find evidence of the use of consolidated and neritic habitat use in the marine
environment, evidence from freshwater lakes indicates that this behavior cannot be ruled
out.

While evidence suggests that coastal cutthroat trout rarely occur in waters greater than

3 meters deep (Pauley et al. 1988), the species has been captured by fishing vessels up to
80 kilometers (55 miles) off the Oregon/Washington coast (Wydoski and Whitney 2003).
Little is currently known about habitat utilization in the offshore ecosystem and although
it is widely believed that the species does not overwinter at sea, the possibility cannot
currently be ruled out.

4-2.5 Population Trends

Coastal cutthroat trout stocks in Washington, Oregon and California appear to be
declining (Johnson et al 1999) whereas stocks in Alaska and British Columbia are
apparently stable (Wydoski and Whitney 2003). As part of the 2000 coastal cutthroat
trout salmonid stock inventory, the Washington Department of Fish and Wildlife
determined that 2 percent of the stocks within the state were healthy, 18 percent were
depressed, and the status of 80 percent of the stocks were unknown (Washington Fish and
Wildlife 2000).
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4-2.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Since cutthroat trout spawn in small headwater streams they are particularly susceptible
to forest management practices that directly or indirectly alter water temperature, decease
dissolved oxygen, increase fine sediment loads, alter the amount of woody debris, or
remove riparian vegetation. Dams and water diversions can impose migration barriers
and degrade downstream habitats as well. Eutrophication caused by high nutrient levels
in fertilizers from agriculture, fish farm waste, lumber mill runoff and urban/suburban
areas may also negatively affect this species by decreasing the dissolved oxygen
concentration in the water.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Coastal cutthroat trout are a popular gamefish in both freshwater and marine
environments. While sport fishing can lead to the overharvest of cutthroat, angling
restrictions have resulted in increased population size (Washington Fish and Wildlife
2000). The accidental bycatch of cutthroat trout most likely occurs from sport anglers,
commercial, and tribal fishers targeting other salmonid species.

DISEASE OR PREDATION

Although juvenile cutthroat trout likely serve as forage fish for larger trout and salmon,
insufficient information exists to determine that disease or predation is a current threat to
cutthroat trout survival. However it is important to note that small, isolated populations
can be highly sensitive to disease events or an increase in predation rates from native or
introduced predators.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

The illegal harvest of cutthroat trout does occur in portions of their habitat and may
impact local populations. These fish are especially vulnerable to poaching during their
pre-spawning aggregations or while on their spawning grounds. The remoteness of these
locations makes enforcement of existing regulations difficult.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Dams, culverts, tide gates, and other water diversion structures have been identified as
barriers to fish migrations throughout the cutthroat trout’s range and have led to the
fragmentation of migratory corridors, isolation of fish populations, and the elimination of
historical habitats. Cutthroat may also be at risk due to hybridization with rainbow trout
(Oncorhynchus mykiss) in parts of its range where their populations overlap (Behnke
1992). Behnke (1992) hypothesizes that the two species are unable to resist
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crossbreeding in streams with limited niche diversity and limited space for physical
separation.

4-2.7 Assessment of Potential Effects for
Washington DNR Authorized Activities

Cutthroat trout are likely to be affected by a variety of activities authorized by
Washington DNR on state-owned aquatic rivers, estuaries, and nearshore marine areas.
In addition to providing a refuge for salmon predators, overwater structures frequently
reduce or prevent the growth of vegetated habitat by preventing the transmission of light.
Outfalls may cause localized reductions in water and sediment quality, resulting in
increased turbidity, reduced foraging efficiency, diminished habitat quality, and potential
bioaccumulation of pollutants. Construction of roads and bridges may result in increased
sedimentation during construction, as well as increase temperature and pollutant loads
from stormwater runoff during operation. Dredging, fill, shoreline armoring, and sand
and gravel mining may either remove or prevent the formation of habitat, or alter
sediment loads, thereby decreasing habitat through increased scour or deposition.
Aquaculture operations may result in disease transmission, decreased dissolved oxygen
levels and genetic dilution. They may also impact salmon through the increases in
nitrogenous waste and the introduction of chemicals such as anti-foulants, pesticides and
antibiotics.

4-2.8 Species Coverage Recommendation and
Justification

It is recommended that cutthroat trout be addressed as a Covered Species for the
following reasons: 1) Cutthroat trout are currently listed as a Species of Concern under
ESA and the present destruction, modification, or curtailment of its habitat or range
especially in the nearshore is considered significant; 2) Cutthroat trout have a “high”
potential to be affected by Washington DNR authorized activities due to their dependence
on submerged habitat; and 3) Although information gaps exist, cutthroat trout have been
sufficiently studied to assess impacts and develop conservation measures.
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4-3 Chinook Salmon

4-3.1 Species Name

Oncorhynchus tshawytscha

Common Name(s): Chinook salmon, king salmon, tyee salmon, spring salmon

Initial coverage recommendation: Covered

4-3.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (NOAA FISHERIES 2005)

Evolutionarily Significant Unit Status

Upper Columbia River Spring-Run Threatened (1999)
Lower Columbia River Threatened (1999)
Snake River Spring-Run Threatened (1992)
Snake River Fall-Run Endangered (1992)
Puget Sound Threatened (1999)
Middle Columbia River Spring-Run Not Listed

Upper Columbia River Fall-Run Not Listed
Washington Coast Not Listed
WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Population/Stock State Status
Lower Columbia River Candidate

Upper Columbia River Spring-Run Candidate

Puget Sound Candidate

Snake River Fall-Run Candidate

Snake River Spring-Run Candidate
NATURAL HERITAGE PROGRAM GLOBAL RANK

Location Global Rank
Lower Columbia River G5, T2Q

Upper Columbia River Spring-Run G5, T1Q

Puget Sound G5, T2Q
Washington Coast G5, T2Q

Snake River Fall-Run G5, T1Q

Snake River Spring-Run G5, T1Q
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NATURAL HERITAGE PROGRAM STATE RANK

Population State Rank
Lower Columbia River S354
Upper Columbia River Spring-Run S3S4
Puget Sound S3S4
Washington Coast S3S4
Snake River Fall-Run S354
Snake River Spring-Run S3S4

4-3.3 Range

The historical range of Chinook salmon included most of the North Pacific Ocean from
California to Alaska, through the Aleutian Islands and into Siberia. This species
probably inhabited most rivers and larger streams in Washington, Oregon and California.
Some populations now considered extinct, are believed to have migrated hundreds of
miles inland to spawn in tributaries of the Upper Columbia River and the Snake River
(Healey 1991; Meehan 1991; Myers et al. 1998; Wydoski and Whitney 2003).

Currently, Chinook salmon are found in the rivers and streams of Puget Sound, including
Hood Canal and the Strait of Juan de Fuca, the Pacific coast, and the Columbia River and
its tributaries (Wydoski and Whitney 2003). Degradation and loss of habitat in the
headwaters of many Washington rivers now limits their spawning range (Wydoski and
Whitney 2003). Some landlocked populations occur in Lake Washington, Lake Cushman
and Lake Roosevelt (Wydoski and Whitney 2003). Figures representing the freshwater
distribution of summer, spring and fall Chinook salmon in Washington may be found in
Appendix F.

4-3.4 Habitat Use

The life history of Chinook salmon is typical of Pacific salmon in general, whereby
spawning occurs in freshwater habitats, and juveniles rear in freshwater for a period of
time before migrating to salt water, where they mature and spend several years before
returning to their natal streams to spawn. However, the variety of life-history types
among Chinook salmon makes their habitat requirements especially complex.

Chinook are generally divided into three categories based on when they return to
freshwater—spring run (March to May), summer run (June and July) and fall run (August
and September (Wydoski and Whitney 2003). All Chinook spawn in the fall with the
spring runs spawning first in headwater streams, followed by summer Chinook in
tributary mouths and fall types in mainstem tributaries (Wydoski and Whitney 2003).
This species also exhibits one of two life-history types, or races: the stream-type and the
ocean-type (Myers et al. 1998). Stream-type Chinook tend to spend one or more years in
freshwater environments as juveniles prior to migrating to saltwater as smolts. Ocean-
type Chinook spend between 3 months and 1 year in freshwater before smolting and
migrating to estuarine or nearshore areas in saltwater. Ocean-type Chinook are more
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dependent on estuarine habitats to complete their life history than any other species of
salmon (Healey 1991).

ADULT

Chinook are the largest of the Pacific salmon with an average length of approximately 1
meter and weights ranging from 1 to 56 kilograms (Wydoski and Whitney 2003), and
tend to spawn in large river systems (Meehan 1991). The species spends between 2 and 6
years at sea prior to returning to fresh water to spawn, but this time varies between stocks
and also depends somewhat on ocean conditions (Meehan 1991; Wydoski and Whitney
2003). Similarly to other salmonids, Chinook spawn in cold, highly oxygenated water
(Healey 1991). Spring Chinook are especially dependent on high water quality and good
access to spawning areas as they move upstream during periods of lower flow and hold in
rivers for extended periods of time before spawning. Adult spring Chinook salmon tend
to prefer deep, cool “holding pools” with woody debris, over-hanging vegetation and
undercut banks to protect them from predators (Healey 1991). Chinook generally feed on
invertebrates, but become more piscivorous with age (Healey 1991), feeding on
sandlance, sticklebacks, crab larvae and small herring while at sea (Healey 1991).

SPAWNING/INCUBATION/EMERGENCE

In Washington, Chinook spawn using sites with escape cover, such as logs, undercut
banks and deep pools (Meehan 1991) and dominated by large gravel or cobble that is
between 2.5 and 15 centimeters (1 and 6 inches) in diameter (Healey 1991). Although
adults usually die soon after spawning, females may guard a redd from 4 to 25 days
before dying (Healey 1991). Chinook, like other salmonids, will often use areas where
other salmon have spawned earlier in the year (Meehan 1991).

While the length of time it takes for eggs to hatch is heavily dependent on water
temperature, Chinook eggs generally hatch between 90 and 150 days after deposition.
Optimal temperature for incubation is between 7 and 10° Celsius and although eggs hatch
sooner in warmer water, the young fish are smaller and generally have lower survival
rates (Healey 1991). After hatching, the developing Chinook will typically remain in the
gravel for several months prior to emergence (Healey 1991). Newly emerged fry move
to shallow, protected areas of the stream, usually seeking out pools formed by large
woody debris, where they establish and defend feeding areas(Meehan 1991).

REARING/OUT-MIGRATION

Juvenile Chinook may spend from 3 months to 2 years in freshwater after emergence and
before migrating to estuarine areas as smolts. Younger juveniles generally seek out
covered areas with lower flow near the edges of stream and river channels, moving to
higher velocity, midstream areas as they mature (Healey 1991). Young-of-the-year feed
primarily on larval and adult aquatic insects, such as mayflies, caddisflies and
chironomids, as well as terrestrial insects (ants, spiders, beetles), earthworms, and
crustaceans (Healey 1991).

Ocean type juveniles are typically the result of fall and summer run spawning events and
begin slowly moving downstream shortly after they emerge from the redds (Wydoski and
Whitney 2003). However, stream-type juveniles over-winter in freshwater for at least 1

year, beginning their downstream migration in the spring of the following year (Wydoski
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and Whitney 2003). Stream-type juveniles in systems with higher percentages of large
woody debris show higher over-winter survival (Murphy et al. 1986). Juvenile Chinook
have also shown a preference for seasonally inundated floodplain areas in larger river
systems (Sommer et al. 2001).

At the time of saltwater entry, stream-type (yearling) smolts are much larger than their
ocean-type (sub-yearling) counterparts, and do not rely heavily on estuaries for rearing,
moving offshore relatively quickly. In contrast ocean-type Chinook typically migrate to
estuaries within 3 months of emergence, averaging about 50 to 70 millimeters and make
extensive use of estuarine and nearshore habitat for rearing (Healey 1991).

4-3.5 Population Trends

Catch records for Washington’s Chinook have fluctuated cyclically within the last 30
years, but reached record-low levels during the early 1990s. In general, Chinook
populations throughout the Pacific Northwest are considered depressed from historical
levels. The National Oceanic and Atmospheric Administration (NOAA) Fisheries
recognizes 17 Evolutionarily Significant Units (ESUs) for Chinook, several of which are
located within Washington State (Myers et al. 1998).

Washington Coast

This ESU includes the coastal basins north of the mouth of the Columbia River to, but
not including, the Elwha River. Long-term trends for most populations in this ESU have
been upward; however, several smaller populations are experiencing sharply downward
trends. Fall-run populations are predominant and tend to be at a lower risk than spring or
summer runs. Hatchery production is significant in the southern portion of this ESU,
whereas the majority of the populations in the northern portion of the ESU have minimal
hatchery influence (Myers et al. 1998).

Puget Sound

The Puget Sound ESU contains coastal basins of the eastern part of the Strait of Juan de
Fuca, Hood Canal and Puget Sound. This region includes the Elwha River and extends to
the Nooksack River basin and the United States-Canadian border. Total abundance in
this ESU is relatively high; however, much of this production is hatchery-derived. Both
long- and short-term trends in abundance are predominantly downward, and several
populations are exhibiting severe short-term declines, with spring-run Chinook
throughout this ESU depressed. NOAA Fisheries has expressed concerned that the high
level of hatchery production may be masking more severe underlying trends in
abundance. In many areas, spawning and rearing habitats are severely degraded and
migratory access has been restricted or eliminated (Myers et al. 1998).

LOWER COLUMBIA RIVER

The Lower Columbia River ESU contains tributaries to the Columbia River from the
mouth of the Columbia River to, but not including, the Klickitat River. While abundance
in this ESU is relatively high, the majority of the fish appear to be hatchery-produced.
The fall Chinook salmon run in the Lewis River appears to be the only healthy, naturally
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occurring population in this ESU and both long- and short-term trends in abundance for
the ESU are negative, some severely so. The numbers of naturally spawning spring runs
are so low that NOAA Fisheries was unable to identify any healthy, native, spring-run
populations. The pervasive influence of hatchery fish in almost every river in this ESU
and the degradation of freshwater habitat suggest that many naturally spawning
populations are not able to replace themselves (Myers et al. 1998).

MIDDLE COLUMBIA RIVER

The Middle Columbia River ESU includes tributaries to the Columbia River from the
Klickitat River Basin upstream to include the Yakima River Basin, excluding the Snake
River Basin. Chinook abundance in the ESU has declined considerably from historical
levels, but appears to be relatively stable during recent years. Natural production
accounts for most of the escapement in the Yakima and Deschutes River basins. Habitat
degradation, especially due to agricultural practices, affects most of the rivers in this ESU
(Myers et al. 1998).

UPPER COLUMBIA RIVER

The Upper Columbia River Fall- and Summer-Run Chinook ESU contains tributaries to
the Columbia River upstream of the confluence of the Snake and Columbia Rivers to the
Chief Joseph Dam. Chinook abundance in this ESU is quite high, although naturally
spawning Chinook salmon in the Hanford Reach are responsible for the vast majority of
the production. NOAA Fisheries was concerned about the recent decline in summer-run
populations in this ESU and the apparent increase in the contribution of hatchery return to
total escapement. It was unclear whether, under current conditions, the naturally
spawning summer-run Chinook salmon populations are self-sustaining (Myers et al.
1998).

The Upper Columbia River Spring-Run Chinook ESU includes tributaries to the
Columbia River upstream from the Yakima River to the Chief Joseph Dam. Chinook
abundance in this ESU has been generally low. At least six populations of spring-run
Chinook salmon in the ESU have been extirpated, and almost all remaining naturally
spawning populations have fewer than 100 spawners. Hydroelectric and irrigation dams
have blocked access to much historical habitat and directly impeded adult and smolt
migrations. NOAA Fisheries concluded that this ESU is currently at risk of extinction
(Myers et al. 1998).

SNAKE RIVER

The Snake River Fall-Run ESU contains tributaries to the Columbia River from the
Dalles Dam to the confluence of the Snake and Columbia Rivers, including the Snake
River Basin. Although historically, the Snake River component of this ESU was the
predominant source of production, the current 5-year average for Snake River fall-run
Chinook salmon is about 500 adults with dams blocking access to most of the historic
spawning habitat and migration corridors. Snake River fall-run Chinook salmon are
currently listed as a Threatened species, with NOAA Fisheries concluding that the newly
defined Deschutes River population is likely to become in danger of extinction in the
foreseeable future (Myers et al. 1998).
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The Snake River Spring- and Summer-Run ESU includes tributaries to the Snake River
upstream of the Snake and Columbia Rivers' confluence. Recent abundance of the
naturally spawning population for this ESU has averaged about 2,500 fish, compared
with historical levels of approximately 1.5 million. Both long- and short-term trends are
negative for all populations. A number of populations have been extirpated in this ESU,
primarily due to dam construction (Myers et al. 1998).

4-3.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Habitat degradation and loss, in freshwater, estuarine and marine systems is thought to be
a significant contributing factor to Chinook population declines in Washington and
throughout the Pacific Northwest region (Myers et al. 1998). Habitat degradation and
loss has been linked to timber harvest activities, agriculture and grazing, and urbanization
(Stouder et al.1997). Hydroelectric dams and irrigation withdrawals have also been
linked to the decline of Chinook populations, especially those in the Lower Columbia
River (Stouder et al. 1997). Increases in siltation can lead to increased embryo mortality
as a result of smothering and may also lead to decreased juvenile survival by shifting
food webs to less favorable prey (Meehan 1991).

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Fishing pressure from commercial and recreational sources has been identified as a
contributing factor in the decline of Chinook populations (Stouder et al.1997).

DISEASE OR PREDATION

Neither disease nor predation has been identified as significant threats to the species as a
whole (Stouder et al.1997).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Regulatory mechanisms are in place, including management plans for specific river
drainages. However, it is not clear that these measures have been effective in protecting
wild Chinook populations. In addition, the implications of hatchery fish on native
populations are not fully known. Current harvest regulations also may not be adequate to
protect wild stocks. Finally, it is not clear whether current regulations governing land-
use activities (timber harvest, agriculture and urban/suburban development) will be
adequate to prevent further habitat degradation or loss.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Chinook salmon have been identified as a Threatened or Endangered species in
Washington primarily because of degradation or loss of habitat, overharvest and pressure
from hatchery stocks (NOAA Fisheries 2005). Fish-passage barriers have long been a
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problem for Chinook, which often utilize upper tributaries to spawn. Additionally,
unfavorable climatic conditions during the last several years may have negatively
impacted marine survivability for Chinook.

|
4-3.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Chinook are likely to be affected by a variety of activities authorized by Washington
DNR on state-owned rivers, estuaries and nearshore marine areas. Overwater structures
frequently reduce or prevent the growth vegetated habitat by preventing the transmission
of light and provide a refuge for salmon predators. Outfalls may cause localized
reductions in water and sediment quality, resulting in increased turbidity, reduced
foraging efficiency, diminished habitat quality and increased potential for the
bioaccumulation of pollutants. The construction of roads and bridges may result in
increased sedimentation during construction, and may increase temperature and pollutant
loads from stormwater runoff during operation. Pollutants that are harmful to salmonids
and present in stormwater runoff and outfalls include but are not limited to hormones,
PCBs, heavy metals, salts, and petroleum products. Aquaculture operations may result in
disease transmission, decreased dissolved oxygen levels and genetic dilution. They may
also impact salmon through the increases in nitrogenous waste and the introduction of
chemicals such as antifoulants, pesticides and antibiotics.

|
4-3.8 Species Coverage Recommendation and

Justification

It is recommended that Chinook be addressed as a Covered Species for the following
reasons: 1) Five Chinook ESUs in the state of Washington are federally listed as
Threatened, Endangered or Candidate Species; 2) Washington DNR authorized activities
have a “high” potential to affect Chinook; and 3) Sufficient information exists to assess
impacts and to develop conservation measures.

|
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4-4 Chum Salmon

4-4.1 Species Name

Oncorhynchus keta
Common Name(s): Chum salmon, dog salmon and calico salmon

Initial coverage recommendation: Covered

4-4.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (NOAA FISHERIES)

Evolutionarily Significant Unit Status

Hood Canal Summer-run Threatened (1999)
Columbia River Threatened(1999)
Puget Sound / Strait of Georgia Not Warranted
Pacific Coast Not Warranted
WASHINGTON FISH AND WILDLIFE STATUS

Location State Status
Hood Canal Summer-run State Candidate
Lower Columbia State Candidate
NATURAL HERITAGE PROGRAM GLOBAL RANK

Name Global Rank
Hood Canal Summer-run G5T2Q

Lower Columbia River-run G5T20Q

Northwest Anadromous G5T3Q
NATURAL HERITAGE PROGRAM STATE RANK

Name State Rank
Hood Canal Summer-run S?

Lower Columbia River-run S?

Northwest Anadromous S?

4-4.3 Range

Chum salmon have the most extensive distribution of all Pacific salmon, with their
western reach encompassing Korea, Japan and Russia, including the Arctic coast. The
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eastern portion of their range includes California, Oregon, Washington and Alaska
including the Arctic coast (Salo 1991; Wydoski and Whitney 2003). Previous studies
have found that North American chum salmon migrate throughout the North Pacific
Ocean and Bering Sea but are not commonly found west of the mid-Pacific Ocean
(Neave et al.1976; Salo 1991). Although little is known regarding their ocean
distribution, maturing individuals that return to Washington streams have primarily been
found in the Gulf of Alaska. Chum salmon are rarely found in northern California and
southern Oregon (Kostow 1995; Johnson et al.1997).

In Washington, chum salmon are usually found in the rivers and streams of the
Washington coast, Hood Canal, Strait of Juan de Fuca and Puget Sound. In the Columbia
River Basin, their range does not extend above the Dalles Dam and they are rarely found
above Bonneville Dam (Wydoski and Whitney 2003). A figure representing the
freshwater distribution of chum salmon in Washington may be found in Appendix F.
NOAA Fisheries recognizes 72 separate stocks of chum salmon within Washington State.
The stocks are divided into 4 evolutionarily significant units (ESUSs) including Puget
Sound / Strait of Georgia, Hood Canal Summer-run, Pacific Coast and Columbia River
(Johnson et al. 1997).

4-4.4 Habitat Use

ADULT

In Washington, chum salmon rear in the ocean for the majority of their adult lives until
they reach maturity (Salo 1991; Wydoski and Whitney 2003). The species maintain a
variety of life history strategies that exhibit regional differences in age and size at
maturity. Chum salmon mature between the ages of 2 and 6, with adults having an
average lifespan of 4 years (Wydoski and Whitney 2003; Froese and Pauly 2004). In size
and weight, chum salmon are second only to Chinook salmon, reaching up to 108
centimeters in length and 20.8 kilograms in weight. While little information exists
regarding the high seas habitat usage of regionally specific stocks, chum salmon are
distributed across the North Pacific Ocean and Bering Sea during offshore marine
rearing. Upon reaching maturity, adults begin their homeward migration between May
and June, entering coastal streams from June to November (Neave et al. 1976).

SPAWNING/INCUBATION/EMERGENCE

Chum salmon are anadromous (maturing in saltwater and spawning in freshwater) and
semelparous (i.e. they perish after spawning). Summer-run chum salmon enter
Washington streams from June to August, spawning between mid-September and mid-
October while fall run chum return from September to November, spawning between
November and December (Johnson et al.1997).

Chum salmon usually spawn in low elevation reaches because they are unable to
negotiate riverine blockages or falls due to reduced swimming ability compared to other
salmonids. However, in rivers that offer low gradients and relatively few obstacles such
as the Yukon River in Alaska and the Skagit River in Washington, they can migrate more
than 2,500 kilometers and 170 kilometers upstream respectively (Johnson et al. 1997).
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Chum salmon typically spawn in channel types that include low gradient valleys, riffle
pools and plane beds.

Spawning behavior for chum is similar to other salmon. Females select, prepare and
guard their redd while engaging in constant territorial competition for the best locations,
while males compete for breeding opportunities (Quinn 2005). A variety of features
determine optimal redd sites, including water depth and velocity, gravel type and the
presence of riparian vegetation for cover. It has been suggested that chum salmon have
developed specific spawning habitat requirements because they often co-occur with pink
salmon. Females typically avoid the slowest water, due to its inability to flush siltation
and provide oxygen throughout the redd (Quinn 2005). Although water velocity criteria
vary globally in Washington, Johnson (1971) found that 80 percent of spawning sites had
velocities between 21.3 centimeters and 83.8 centimeters per second. The average water
depth for chum salmon redds is approximately 0.5 meters (Quinn 2005), with the redds
located in substrates ranging from medium gravel to bedrock strewn with boulders (Scott
and Crossman 1973). Substrate that lacks excessive sedimentation is particularly
important because it provides adequate flow of cold oxygenated water. While bed
elements need to be large enough to protect the eggs from scouring events, egg burial
ability dictates the maximum size of the gravel particles. In northern climates, where
water levels can decrease in spawning areas with freezing temperatures, the presence of
upwelling groundwater has been suggested as one of the most important habitat
requirements for redd site selection (Reub 1990).

In North America, chum salmon produce between 2,000 and 3,600 eggs per female
(Johnson et al. 1997), with alevin / fry survival rates positively correlated with egg size
(Quinn 2005). Egg size is extremely important because most of the lifetime mortality
occurs during incubation in the redd (Quinn 2005). Since egg development is dependent
on temperature, high water temperatures can decrease the amount of hatching time by 1.5
to 4.5 months. In Washington, the time required to hatch varies from approximately 86
to 182 days, depending on location (Salo 1991).

REARING/OUTMIGRATION

Chum spend little time rearing in freshwater, with fry beginning their downstream
migration shortly after hatching to rear in estuarine environments. In Washington, the fry
migrate downstream from late January through June with migration peaking between
April and June. Cues that dictate the timing of downstream migration include spawning
date, stream temperature during incubation, fry length and condition, brood class
strength, food availability, stream hydromorphology, distance to the estuary, and
physiological changes in fry and day length (Salo 1991). In addition to chum fry being
smaller than other salmon species, they usually migrate shorter distances and school less
closely. Chum fry lack an obvious hiding response to disturbances, and as a consequence
congregate toward the shade of waterweeds and riparian vegetation for refuge from
predators (Salo 1991). Although there is little information concerning feeding behavior
during downstream migration, chum fry have been observed to feed intensely upon
chironomid and mayfly larvae, as well as other aquatic insects (Salo 1991).

Since marine survival greatly depends on size and chum fry arrive in estuaries earlier
than most salmon, juvenile chum reside in estuaries longer than most other anadromous
species (Healey 1982; Wydoski and Whitney 2003; Quinn 2005). Estuarine wetlands are
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critical to chum salmon survival because they provide high prey abundance, an area of
gradual transition from fresh to salt water, and an area with turbid water, shading, and
vegetation to serve as refuge from predators and high temperatures (Quinn 2005).

Juveniles enter nearshore estuarine wetlands between February and May, with a peak in
late-March to early-May (Simenstad et al. 1982), rearing in productive and shallow
eelgrass beds until they reach 45 to 60 millimeters in length and move offshore. Juvenile
habitat usage may be in part due to possible overlap with returning adult chum salmon
(Hood Canal summer-run) which may feed upon juveniles (Johnson et al. 1997).
Returning chum salmon adults are joined by juvenile coho (Oncorhynchus kisutch),
cutthroat trout (Oncorhynchus clarki), and aquatic birds as major predators of chum
juveniles in estuarine wetlands. In addition to predation, causes of mortality in estuaries
include cold temperatures, extreme changes in water flow, habitat degradation, disease,
as well as interspecific and exotic species competition (Johnson et al. 1997).

Generally, juveniles feed upon epibenthic crustaceans, with larger juveniles found farther
offshore preying on terrestrial insects, copepods, amphipods and other zooplankton
(Simenstad et al. 1982). It has been suggested that departure from estuarine wetlands into
marine environments is connected to prey abundance and offshore migration may occur
when nearshore prey availability becomes low. It may also occur when juveniles are
large enough to feed on larger offshore zooplankton (Simenstad 1982; Salo 1991).

While little is known regarding residence time in estuaries, juveniles begin their seaward
migrations in April, with larger fish leaving before smaller, lighter fish. The young fish
migrate northward through Puget Sound to the Strait of Georgia an have been observed
along the coast of Washington and the west coast of VVancouver Island by mid-May.
Studies by Hartt and Dell in 1986 found that in their first year in the ocean, chum salmon
tended to stay within 36 kilometers of the shore.

4-4.5 Population Trends

Information regarding population trends is largely lacking for chum salmon in
Washington and elsewhere. Of the 72 recognized chum stocks in the state, Washington
Fish and Wildlife considers only Chambers Creek summer-run to be extinct (Washington
Fish and Wildlife et al. 1993). It is important to note that the report does not recognize
historic extinctions. Half of the 18 stocks with an unknown status are from the West
Coast of the Olympic Peninsula and the Strait of Juan de Fuca. Only two stocks are listed
as critical, with three considered depressed, and the remaining 48 listed as healthy
(Johnson et al. 1997).

PUGET SOUND / STRAIT OF GEORGIA ESU

For the past 30 years, commercial harvest has been increasing, with the bulk of the catch
recorded from the Puget Sound / Strait of Georgia ESU. While not all of the 38 stocks in
this ESU had sufficient data for analysis, of those that did 10 had negative population
trends and 23 positive trends. Estimates from 1997 indicated that there are over 1.5
million adults in this population and that the overall was increasing (Johnson et al. 1997).
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HOOD CANAL SUMMER-RUN ESU

Although the population trend for the Hood Canal summer-run chum salmon ESU has
been decreasing for the past 30 years, escapement in some streams showed large
increases in 1995 to 1996. Commercial fishing by tribal and non-tribal fishermen has
historically targeted chum salmon in Hood Canal, which may have contributed to
declining populations. Although chum are commonly caught as non-targeted bycatch,
exploitation rates for summer run chum have been drastically reduced since 1991 from
closures of the coho salmon and Chinook salmon fisheries (Washington Fish and Wildlife
1996).

COLUMBIA RIVER ESU

Although historical estimates place the Columbia River run in the hundreds of thousands,
for the past 50 years, yearly returns have averaged in the thousands (NOAA Fisheries
2003). Although 2002 saw a dramatic increase in the abundance of returning adults in
this ESU, in 2003 NOAA Fisheries concluded that Columbia River chum salmon are
either likely to become Endangered or in danger of extinction (NOAA Fisheries 2003).

PACIFIC COAST ESU

Due to the broad geographic area of this ESU abundance data is generally lacking and it

is difficult to estimate population trends. However, population estimates indicate that the
stock is holding at approximately 150,000 adults in the Pacific Coast ESU (Johnson et al.
1997).

4-4.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Freshwater, estuarine and marine habitat loss or degradation is thought to be the primary
reason for declining chum salmon populations. Similarly to ocean-type Chinook, chum’s
dependence on estuaries for fry and juvenile rearing leaves them more susceptible to the
loss of estuarine habitat than other Pacific salmonids. On average, 18 to 64 percent of
estuarine habitat in Washington has been lost (Simenstad et al. 1982; Hutchinson 1989)
to diking, channelization, dredging and filling, road building and/or industrialization
(Johnson et al. 1997). Excessive sediment loading from gravel mining and dredging can
result in increased embryo mortality by decreasing the flow of oxygenated water to the
eggs while in gravel. The removal of woody debris from rivers, streams and estuaries to
improve navigability, decrease channel meander, and aesthetically improve “views” has
resulted in a significant loss of refuge from predators and may increase scour from high
flow events caused by water releases from dams and flooding. Bank armoring impacts
juveniles by removing refuge from predators found with undercut banks, log snags, and
streamside vegetation. The loss of streamside vegetation also leads to increased
temperatures that can be detrimental to chum as well as decreases in terrestrial insect prey
sources. In addition, bank armoring also alters substrate, which can lead to declines in
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eelgrass and kelp beds, which provide important habitat and prey sources for chum
salmon. Point source and non-point source pollution can have deleterious effects on food
web assemblages in freshwater, estuarine and marine habitat. Since chum salmon utilize
the lower reaches of rivers, hydropower development may not be a significant concern
for the species, but eggs and young may still be at risk from water level fluctuation
related to dam and water diversions.

OVERUTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Chum salmon are targeted for recreational, sport and commercial fisheries, and have
historically been subject to overfishing. This is particularly true in the lower Columbia
where harvest levels may have reached up to 80 percent of the yearly runs. Although the
existing fishery is highly regulated, recreational, sport and commercial fisheries continue
to present a threat to the continued existence of chum salmon. Because oceanic harvest
cannot differentiate between summer runs and fall runs, it may continue to put summer
runs at risk. Additionally, chum salmon are often caught as bycatch.

DISEASE OR PREDATION

Genetic dilution and increased risk of disease transmission from hatcheries have been
recently cited as concerns for chum salmon populations (Johnson et al. 1997). Similar
concerns have been raised for exotic introductions of Atlantic salmon through the
practice of net-pen fish farming. Atlantic salmon aquaculture may also cause extremely
high sea lice (Lepeophtheirus salmonis) infestation rates in chum salmon (Morton et al.
2004). Because net pen farms may offer suitable overwintering habitat for sea lice, and
chum salmon are small during their nearshore life stage, sea lice infection may cause
excessively high mortality for chum salmon (Morton et al. 2004). Disease from sea lice
infection includes skin erosion and hemorrhaging that can result in lethal bacterial
infections, fungal infections and osmoregulatory failure (Wootten et al. 1982).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Chum salmon may be at risk due to the inadequacy of existing regulatory mechanisms
governing land-use activities (timber harvest, agriculture, and urban/suburban
development) and continued habitat loss and/or degradation. Furthermore, water quality
regulations may also be inadequate to protect chum from the negative effects of pollution.
Although regulations are in place regarding specific geographical harvest and hatchery
rebuilding plans, recreational, sport, and commercial fisheries still may pose a threat to
the existence of chum salmon. Current harvest regulations may not be adequate to
protect these fish. It is also unclear whether current regulations surrounding hatchery
based fishery enhancement and rebuilding efforts will protect the genetic integrity of wild
chum salmon runs.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

In addition to hybridization and increased risk of disease, displacement by and
competition for prey resources with hatchery-reared and introduced fish species may also
impact chum. In addition, shifts in ocean climate, such as warming and cooling phases
caused by the Pacific Decadal Oscillation and the El Nino Southern Oscillation can be
detrimental to chum salmon populations. For instance, it has been suggested that early
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ocean period mortality rates for chum salmon are positively correlated with high sea
surface temperatures caused by warming events in coastal Washington (Mueter et al.
2005). Drought periods that create low water flows may dewater eggs or strand
juveniles. Summer run chum salmon may be particularly at risk from cyclical drought
due to their entrance in streams during times of exceptionally low flows, resulting in
greatly reduced access to suitable spawning habitat.

|
4-4.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Chum are likely to be affected by a variety of activities authorized by Washington DNR
on state-owned rivers, estuaries and nearshore marine areas. Overwater structures
frequently reduce or prevent the growth of vegetated habitat by preventing the
transmission of light and provide a refuge for salmon predators. Dredging, fill, shoreline
armoring, and sand and gravel mining may either remove habitat or prevent the formation
of habitat, or alter sediment loads, thereby decreasing habitat through increased scour or
deposition. Outfalls may cause localized reductions in water and sediment quality,
resulting in increased turbidity, reduced foraging efficiency, diminished habitat quality,
and increased potential for the bioaccumulation of pollutants. The construction of roads
and bridges may result in increased sedimentation during construction, and may increase
temperature and pollutant loads from stormwater runoff during operation. Pollutants that
are harmful to salmonids and present in stormwater runoff and outfalls include but are not
limited to hormones, PCBs, heavy metals, salts, and petroleum products. Aquaculture
operations may result in disease transmission, decreased dissolved oxygen levels and
genetic dilution. They may also impact salmon through the increases in nitrogenous
waste and the introduction of chemicals such as antifoulants, pesticides, and antibiotics.

'
4-4.8 Species Coverage Recommendation and

Justification

It is recommended that chum salmon be addressed as a Covered Species because: 1) The
Hood Canal summer run chum salmon ESU is currently federally listed as Threatened
and it is unlikely that either its population status will improve or threats decrease to a
level that would warrant de-listing in the foreseeable future. In addition, the Hood Canal
summer run and Lower Columbia ESUs are listed as Candidate Species within
Washington State; 2) Washington DNR authorized activities have a “high” potential to
affect chum salmon; and 3) Sufficient information exists to assess impacts and to develop
conservation measures.
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4-5 Coho Salmon

4-5.1 Species Name

Oncorhynchus kisutch

Common Name(s): Coho salmon, silver salmon, blueback

Initial coverage recommendation: Covered

4-5.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

National Oceanic and Atmospheric Administration (NOAA) Fisheries recognizes six
ESUs for Coho. Three of these ESUs, Central California, Southern Oregon/Northern
California Coasts and Oregon Coasts, were listed as Threatened under the Endangered
Species Act (ESA) in October 1996, May 1997 and August 1998, respectively. The three
ESUs located in Washington are not currently listed as Endangered or Threatened under
the ESA.

FEDERAL STATUS (NOAA FISHERIES)

Evolutionarily Significant Unit (ESU) Status
Lower Columbia River & SW Washington Candidate
Puget Sound & Strait of Georgia Candidate
Olympic Peninsula Not Listed
WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Population/Stock State Status
Lower Columbia River & SW Washington Not listed
Puget Sound & Strait of Georgia Not listed
NATURAL HERITAGE PROGRAM GLOBAL RANK

Population Global Rank
Lower Columbia River & SW Washington G4, T2Q
Puget Sound & Strait of Georgia G4, T3Q
Olympic Peninsula G4, T3Q
NATURAL HERITAGE PROGRAM STATE RANK

Location State Rank
Lower Columbia River & SW Washington S?

Puget Sound & Strait of Georgia S?

Olympic Peninsula S?
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4-5.3 Range

Coho salmon were historically distributed throughout the North Pacific Ocean from
central California to Alaska, through the Aleutian Islands, and from Russia south to
Japan. This species probably inhabited most of the coastal streams in Washington,
Oregon and Central and Northern California. Some populations, now considered extinct,
are believed to have migrated hundreds of miles inland to spawn in tributaries of the
Upper Columbia River in Washington and the Snake River in Idaho (Groot and Margolis
1991; Nehlsen et al. 1991; Weitkamp et al. 1995; Wydoski and Whitney 2003). Coho
salmon have also been introduced worldwide, becoming naturalized in many areas such
as the Great Lakes.

There are believed to be 90 distinct stocks in Washington (Wydoski and Whitney 2003)
with populations occurring throughout Puget Sound, Hood Canal, the Strait of Juan de
Fuca, the Olympic Peninsula and the Columbia River Basin. A figure representing the
freshwater distribution of coho salmon in Washington may be found in Appendix F.

4-5.4 Habitat Use

While the life history of coho salmon is typical of Pacific salmon, this species is found in
a broader diversity of habitats than any of the other native anadromous salmonids,
including headwater streams, small coastal creeks, and tributaries of major rivers
(Meehan 1991).

ADULT

Most Coho spend between 1 and 2 years in the ocean before returning to spawn, although
some males mature after only 5 to 7 months (Wydoski and Whitney 2003). At maturity
coho weigh between 3 and 6 kilograms, with lengths ranging between 0.5 and 0.75
meters (Wydoski and Whitney 2003). Adult coho feed on invertebrates but become more
piscivorous as they grow larger (Groot and Margolis 1991) commonly eating sand lance
(Ammodytes hexapterus), sticklebacks (Gasterosteidae), crab larvae and small herring
(Clupea pallasii) (Groot and Margolis 1991).

SPAWNING/INCUBATION/EMERGENCE

Although the timing is often unique for each run, in Washington coho generally return to
freshwater environments beginning in August. Spawning occurs from September
through January with the adults entering freshwater earliest moving the farthest upstream
(Groot and Margolis 1991; Meehan 1991, Wydoski and Whitney 2003). Spawning
behavior and requirements are similar to other salmonids, with females laying eggs in
gravel areas free of heavy sedimentation with adequate flow and cool, clear water.
Although adults usually die soon after spawning, escape cover, such as logs, undercut
banks and deep pools for spawning adults are also important (Meehan 1991).
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The length of time it takes for eggs to hatch and egg survival are heavily dependent on
water temperature. In hatcheries, coho eggs usually hatch after about 30 to 40 days at a
temperature of 10° Celsius. Eggs hatch sooner in warmer water, but the young fish are
smaller and generally have lower survival rates. If the temperature goes too high, eggs
will not hatch at all (Groot and Margolis 1991).

After hatching, the developing coho will typically remain in the gravel for around

3 months prior to emergence (Groot and Margolis 1991) obtaining nutrients from a yolk
sack attached to their body. Upon emergence, fry move to shallow, protected areas of the
stream, usually seeking pools formed by large woody debris or boulders (Hartman 1965)
where they establish and defend feeding areas (Meehan 1991). These pools generally
include structural components such as undercut banks and root masses, that not only
provide cover from predators but shelter the fry from seasonal changes in flow and
temperature (Meehan 1991). Coho fry feed primarily on aquatic insects, such as
mayflies, caddisflies and chironomids, but also utilize terrestrial insects and earthworms
(Groot and Margolis 1991).

REARING/OUT-MIGRATION

Coho generally rear in freshwater between 12 and 18 months, exhibiting a strong
preference for structurally complex cover (McMahon and Hartman 1989) with off-
channel pools for protection from high winter flows (Nickelson et al. 1992) Bustard and
Narver (1975a, b) found that beaver ponds were an important overwintering area for
juvenile coho, with a survival rate of roughly twice that of the entire stream system.

Out-migration begins in the spring, with the young moving rapidly through estuaries and
out to sea. As smolts begin the ocean phase of their life, they usually travel through
most, if not all, of the marine environments, including estuaries, nearshore habitat, and
open ocean. During this time, coho tend to utilize the coastal waters, moving as far north
as the Gulf of Alaska (Groot and Margolis 1991).

4-5.5 Population Trends

Catch records for coho have fluctuated cyclically in the past 30 years, but reached record
low levels during the early 1990s (Johnson et al. 1997). In general, coho populations
throughout the region are considered depressed from historic levels. In 1995, NOAA
Fisheries named 6 ESUs for coho in the Pacific Northwest (Weitkamp et al. 1995). Of
these, the 3 ESUs located in California and Oregon are considered to be in danger of
extinction. The 3 ESUs located in Washington could become Threatened or Endangered
in the future. The Puget Sound and Lower Columbia River/Southwest Washington ESUs
are currently considered Candidates for listing as Threatened or Endangered under the
Endangered Species Act. Although NOAA Fisheries could not reach a definite
conclusion regarding the relationship of Clackamas River late-run coho salmon to the
historic lower Columbia River ESU, they did conclude that the run is native and a
remnant of the lower Columbia River ESU. It was determined that the stock was not
currently in danger of extinction but could become so in the foreseeable future (Johnson
etal. 1991).
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LOWER COLUMBIA RIVER/SOUTHWEST WASHINGTON

Uncertainty about the affect of artificial propagation on the ancestry of the runs in this
ESU prevented NOAA Fisheries from reaching a definite conclusion regarding the
relationship between coho salmon in that area and the historical Lower Columbia River
and Southwest Washington ESU (Weitkamp et al. 1995).

PUGET SOUND

For the Puget Sound ESU, NOAA Fisheries is concerned that if present trends continue,
this ESU is likely to become Endangered in the foreseeable future. Although current
population abundance is likely near historical levels and recent trends in overall
population abundance have not been downward, there is substantial uncertainty relating
to several of the risk factors including: widespread and intensive artificial propagation,
high harvest rates, extensive habitat degradation, a recent dramatic decline in adult size,
and unfavorable ocean conditions (Weitkamp et al. 1995).

OLYMPIC PENINSULA

Although there is continuing cause for concern about habitat destruction and hatchery
practices within the Olympic Peninsula ESU, NOAA Fisheries concluded that there is
sufficient native, natural, self-sustaining production of coho salmon that this ESU is not
in danger of extinction and is not likely to become Endangered in the foreseeable future
unless conditions change substantially (Weitkamp et al. 1995).

4-5.6 Assessment of Threats Warranting ESA
Protection

Because juvenile coho can spend a significant portion of their lives in rivers and streams,
they are particularly susceptible to human-induced changes in water quality or habitat
degradation. In addition, adult spawning habitat is also subject to the negative impacts of
land-use activities. Improper forest management, poor agricultural or grazing practices,
or urban/suburban development can result in the loss or damage of critical coho spawning
and rearing habitat. Common problems include modification of the natural hydrologic
regime, non-point source pollution, and physical habitat destruction. Finally, adults and
juveniles are affected by the presence of physical barriers to migration, including
blocking culverts, dams and water-diversion structures, as well as by high temperatures
or low-flow barriers.

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Habitat degradation and loss in freshwater, estuarine, and marine systems is thought to be
a significant contributing factor to coho population declines in Washington and
throughout the Pacific Norwest region (Weitkamp et al. 1995). Habitat degradation and
loss has been linked to timber-harvest activities, agriculture and grazing and urbanization
(Stouder et al. 1997). Hydroelectric dams and irrigation withdrawals have also been
linked to the decline of coho populations, especially those in the Lower Columbia River
(Johnson et al. 1991).
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OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Commercial and recreational fishing have been identified as a contributing factor in the
decline of coho populations (Stouder et al. 1997).

DISEASE OR PREDATION

Neither disease nor predation has been identified as a significant threat to the species as a
whole (Stouder et al. 1997).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Geographically based harvest regulations that attempt to differentiate between hatchery
and wild coho have been enacted, but it is not clear that these measures have been
effective in protecting wild coho populations. It is also not clear whether current
regulations governing land-use activities (timber harvest, agriculture and urban/suburban
development) will be adequate to prevent further habitat degradation or loss.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Fish-passage barriers have long been a problem for coho, which often spawn in upper
tributaries. Additionally, unfavorable climatic conditions during the last several years
may have had a negative impact on marine survivability for coho.

4-5.7 Assessment of Potential Effects from
Authorized Washington DNR Activities

Coho in the marine environment are not likely to be significantly affected by activities
authorized by Washington DNR in saltwater environments because of their limited use of
nearshore habitats. The areas of greatest concern are activities authorized in state-owned
riverine habitat systems. Overwater structures provide a refuge for salmon predators and
can destroy or prevent the formation of complex fry refuge habitat and alter food-web
dynamics. Outfalls may cause localized reductions in water and sediment quality,
resulting in increased turbidity, reduced foraging efficiency, diminished habitat quality
and increased potential for the bioaccumulation of pollutants. The construction of roads
and bridges may cause increased sedimentation during construction, and may increase
temperature and pollutant loads from stormwater runoff during operation. Aquaculture
operations may result in disease transmission, decreased dissolved oxygen levels and
genetic dilution. They may also impact salmon through the increases in nitrogenous
waste and the introduction of chemicals such as antifoulants, pesticides and antibiotics.
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4-5.8 Species Coverage Recommendation and
Justification

Coho salmon are recommended as a Covered Species primarily because: 1) Coho salmon
are federally listed as Candidate Species; 2) Washington DNR authorized activities have
a “high” potential to affect Coho salmon; and 3) Although information gaps exist, this
species has been sufficiently studied to assess impacts and develop conservation
measures.
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4-6 Sockeye Salmon

4-6.1 Species Name

Oncorhynchus nerka
Common Name: Sockeye salmon, kokanee, red salmon, blueback salmon

Initial coverage recommendation: Covered

4-6.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS (US FISH AND WILDLIFE, NOAA FISHERIES)

Evolutionarily Significant Unit Status

Ozette Lake Threatened (1999)
Snake River Endangered (1991)
Baker River Not Listed
Okanogan River Not Listed

Lake Wenatchee Not Listed
Quinault Lake Not Listed

Lake Pleasant Not Listed
WASHINGTON FISH AND WILDLIFE STATUS

Population/Stock State Status
Ozette Lake State Candidate
Snake River State Candidate
NATURAL HERITAGE PROGRAM GLOBAL RANK

Population Global Rank
Snake River G5, T1Q

Ozette Lake G5, T2Q
NATURAL HERITAGE PROGRAM STATE RANK

Population State Rank

Snake River S?

Ozette Lake S?
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4-6.3 Range

The historical range of sockeye salmon is thought to be close to their current range
(Burgner 1991; Gustafson et al. 1997; Wydoski and Whitney 2003). The species
naturally occurs from Alaska though British Columbia and into Washington and Idaho, as
far south as the Columbia River system. Sockeye occur in an anadromous and a land-
locked form, which is referred to as kokanee.

The Washington Department of Fish and Wildlife recognizes nine sockeye salmon stocks
in the state, with the two largest runs occurring in Lake Washington (three stocks) and the
Columbia River (two stocks). Sockeye are found throughout the state in the Snake,
Okanogan, Lake Wenatchee, Lake Quinault, Lake Ozette, Baker River, Lake Pleasant
and Big Bear Creek drainages. The landlocked form of sockeye (Kokanee) occurs in
many lakes throughout Washington, with some of the larger populations in Banks and
Loon Lakes in eastern Washington, and Lake Whatcom and Lake Washington-
Sammamish in western Washington (Wydoski and Whitney 2003). A figure representing
the freshwater distribution of sockeye salmon (including kokanee) in Washington may be
found in Appendix F.

4-6.4 Habitat Use

ADULT

Sockeye is one of the most complex of any Pacific salmon species because of its variable
freshwater residency (1 to 3 years), and because the species has several different forms.
While most sockeye are anadromous and spawn in rivers or lakes, some remain in
freshwater throughout their life span (Wydoski and Whitney 2003). Anadromous forms
stay at sea for 2 to 4 years, reaching a maximum length of 83 centimeters and weighing
between 1.5 and 3.5 kilograms at maturity, whereas landlocked forms are generally
smaller (lengths 20 to 40 centimeters) (Wydoski and Whitney 2003). Adult diet varies by
life form, with ocean populations being generally piscivorous and landlocked forms
consuming zooplankton and aquatic and terrestrial insects (Wydoski and Whitney 2003)

SPAWNING/INCUBATION/EMERGENCE

Sockeye salmon exhibit the greatest diversity in selection of spawning habitat, river entry
timing and the duration of holding in lakes prior to spawning among the Pacific salmon.
Although the species typically spawns in inlet or outlet tributaries of a nursery lake, they
may also spawn in 1) suitable habitat between lakes; 2) along the shore of nursery lakes
on tributary outwash fans or submerged beaches where groundwater upwelling occurs; 3)
along beaches where the gravel or rocky substrate is free of fine sediment and the eggs
can be oxygenated by wind-driven circulation; or 4) in mainstem rivers without juvenile
lake-rearing habitat (Burgner 1991).

Adult sockeye salmon home precisely to their natal stream or lake habitat (Hanamura
1966; Quinn 1984; Quinn et al. 1987), with stream fidelity thought to be adaptive,
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ensuring that juveniles will encounter a suitable nursery lake. Spawning begins as early
as August, with some stocks spawning into February. Similarly to other salmonids,
sockeye require well-oxygenated riffles with egg and alevin survivals dependent on clean
spawning gravels and low-to-moderate winter stream flows.

The species adaptation to utilizing lacustrine environments for both adult spawning and
juvenile rearing has resulted in the evolution of complex timing for incubation, fry
emergence, spawning and adult lake entry that often involves intricate patterns of adult
and juvenile migration and orientation not seen in other Oncorhynchus species (Burgner
1991).

At a constant temperature of 10° Celsius, sockeye salmon had the longest incubation
period to 50 percent hatch of five salmon species tested. Benefits of inter-gravel
incubation include protection from predation, freezing, fluctuating flows and desiccation.
Survival during incubation is influenced by environmental conditions, the degree of
crowding during spawning (Burgner 1991), the type of gravel in which eggs are laid, and
the gravel's permeability to water (Burgner 1991).

REARING/OUT-MIGRATION

Sockeye migrate downstream to the deep waters of nursery lakes upon emergence from
spawning sites, at a size of approximately 25 to 32 millimeters (1.0 to 1.26 inches). At
this small size, sockeye fry are vulnerable to predation by other fishes and birds, and
survivals can be lowered substantially by aggregations of predators. Cool, clean water is
essential for the survival of sockeye during freshwater rearing, with water temperatures
greater than 20° Celsius impairing growth rates if adequate food is not available (Meehan
1991). Higher growth rates not only reduce the species vulnerability to predators, but
also have a direct affect on survival rates of anadromous forms (Washington Fish and
Wildlife 2005).

Growth influences the duration of stay in the nursery lake and is influenced by intra- and
inter-specific competition, food supply, water temperature, thermal stratification,
migratory movements to avoid predation, lake turbidity and by the length of the growing
season. Lake residence time is usually greater the farther north a nursery lake is located.
In Washington and British Columbia, lake residence is normally 1 or 2 years, whereas in
Alaska, some fish may remain 3, or rarely 4, years in the nursery lake prior to
smoltification (Burgner 1991).

Juvenile sockeye typically rear for 1 to 3 years in lake habitats, with anadromous forms
out-migrating, and Kokanee continuing their lake residency and becoming sexually
mature at ages 2 to 3 years (Wydoski and Whitney 2003). The offspring of riverine
spawners generally rear for 1 to 2 years in lower slow-velocity sections of rivers (river-
type), although some populations migrate to estuarine environments after a few months in
their natal stream (sea-type) (Burgner 1991). Out-migrating lake-type sockeye typically
migrate to the estuary between 1 and 3 years of age (Burgner 1991).

Juvenile sockeye salmon spend the first part of their marine lives in estuarine and
nearshore areas adjacent to their natal streams, although their residence time in these
areas may be the shortest for any of the salmon species. Smolt migration begins in late
April, with southern stocks migrating earliest. Northward migration of juveniles to the
Gulf of Alaska occurs in a band relatively close to shore, and offshore movement of
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juveniles occurs in late autumn or winter. Sockeye salmon prefer cooler ocean conditions
than do other Pacific salmon (Burgner 1991).

4-6.5 Population Trends

Catch records for sockeye have fluctuated cyclically during the last 30 years, but reached
record low levels during the last decade (Stouder et al. 1997). In general, sockeye
populations throughout the region are considered depressed from historic levels. NOAA
Fisheries has identified seven individual ESUs for sockeye in Washington (Gustafson et
al. 1997), with two of these ESUs considered to be in danger of or Threatened with
extinction (Snake River and Ozette Lake).

4-6.6 Assessment of Threats Warranting ESA
Protection

Because juvenile sockeye can spend a significant portion of their lives in rivers, streams
and lakes, they are particularly susceptible to human-induced degradation of water
quality and habitat. In addition, adult spawning habitat is also subject to the negative
impacts of land-use activities such as logging, agricultural, grazing, and urban/suburban
development. Common problems include modification of the natural hydrologic regime,
non-point-source pollution and physical habitat destruction. Finally, adults and juveniles
are affected by the presence of physical barriers to migration, including blocking culverts,
dams, water-diversion structures and low-flow barriers, as well as by high temperatures.

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Habitat degradation and loss in freshwater, estuarine and marine systems is thought to be
a significant contributing factor to sockeye population declines throughout the Pacific
Northwest region. Of particular concern is lakeshore development or other human
activities that degrade lake ecosystems that support sockeye and/or Kokanee populations
(Gustafson et al. 1997). Habitat degradation and loss has been linked to timber-harvest
activities, agriculture and grazing, and urbanization (Stouder et al. 1997). Hydroelectric
dams and irrigation withdrawals have also been linked to the decline of salmon
populations in general, especially those in the Columbia River Basin (Stouder et al.
1997).

Channelization and bank armoring reduces the amount, quality and diversity of sockeye
spawning areas by narrowing and deepening the stream channel. Those sockeye that
spawn on lakeshores need access to undisturbed, shallow-water shorelines and clean
gravels with upwelling ground water (Washington Fish and Wildlife 2005).

The erosion and downstream movement of spawning gravels is a major cause of egg and
alevin losses, and severe flooding can cause mortalities exceeding 90 percent. Land-use
practices and natural events that introduce substantial amounts of silt into spawning
streams affect sockeye inter-gravel survivals by reducing the permeability of the gravel,
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which can affect the survival of incubating eggs and alevins by interfering with the
delivery of oxygenated water and the removal of metabolic wastes.

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Fishing pressure (commercial and recreational) has been identified as a contributing
factor in the decline of sockeye populations (Gustafson et al. 1997). Although catch
records have been used to manage sockeye abundance throughout the Pacific Northwest,
the inherent geographic and genetic variability of the harvest composition may result in
the over harvesting of specific stocks.

DISEASE OR PREDATION

Neither disease nor predation has been identified as a significant threat to the species as a
whole (Stouder et al. 1997). However, predation on migrating sockeye salmon fry varies
considerably with spawning location (lakeshore beach, creek, river or spring area).
Sockeye salmon fry mortality due to predation by other fish species and birds can be
extensive during downstream and upstream migration to nursery lake habitat and is only
partially reduced by the nocturnal migratory movement of some fry populations (Burgner
1991).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Existing regulatory mechanisms attempt to differentiate between hatchery and wild stock
harvests, and include geographic regulations such as specific river drainages. However,
it is not clear that these measures have been effective in protecting sockeye and Kokanee
populations. In addition, current harvest regulations also may not be adequate to protect
these fish. Finally, it is not clear whether current regulations governing land-use
activities (timber harvest, agriculture and urban/suburban development) will be adequate
to prevent further habitat degradation or loss.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Fish-passage barriers are a potential problem for sockeye and Kokanee, which often
utilize lake tributaries to spawn. Additionally, unfavorable climatic conditions during the
last several years may have negatively affected marine survivability for sockeye.

|
4-6.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Sockeye and Kokanee populations are likely to be affected by activities authorized by
Washington DNR on state-owned riverine, lake and nearshore-estuarine systems.
Outfalls may increase eutrophication, siltation and water temperature warming in cold,
oligotrophic, deepwater lake habitats. Over-water structures (e.g., boat ramps/launches,
jetties) may alter shallow-water habitats. Nearshore and transportation related activities
(e.g., fill and bank armoring, sediment disturbance, utility line construction) could alter
shallow-water lake and stream tributary habitats. Aquaculture operations may cause
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disease transmission, decreased dissolved oxygen levels and genetic dilution. They may
also impact salmon through the increases in nitrogenous waste and the introduction of
chemicals such as antifoulants, pesticides and antibiotics.

4-6.8 Species Coverage Recommendation and
Justification

It is recommended that sockeye and Kokanee be addressed as a Covered Species for the
following reasons: 1) The species is currently listed under the ESA and the present or
Threatened destruction, modification or curtailment of its habitat or range is significant;
2) Washington DNR authorized activities have a “high” potential to affect sockeye and
Kokanee; and 3) Although information gaps exist, sockeye have been sufficiently studied
to assess impacts and develop conservation measures.
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4-7 Steelhead

.
4-7.1 Species Name

Oncorhynchus mykiss

Common Name: Steelhead

The steelhead is the state fish of Washington.

Initial coverage recommendation: Covered

4-7.2 Status and Rank

Steelhead trout have been identified as Threatened or Endangered in Washington
primarily because of habitat degradation or loss, along with overharvesting and
competitive pressures from hatchery stocks (NOAA Fisheries 1996). The National
Oceanic and Atmospheric Administration Fisheries recognizes 15 ESUs of steelhead,
several of which occur in Washington. See glossary for listing and ranking definitions
and criteria.

FEDERAL STATUS (NOAA FISHERIES 2005)

Population Status

Middle Columbia River Threatened (1999)
Upper Columbia River Endangered (1997)
Snake River Basin Threatened (1997)
Lower Columbia River Threatened (1998)
Southwest Washington Not Listed

Olympic Peninsula Not Listed

Puget Sound Not Listed
WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Population Status

Lower Columbia River Candidate

Middle Columbia River Candidate

Upper Columbia River Candidate

Snake River Basin Candidate
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NATURAL HERITAGE PROGRAM GLOBAL RANK

Population Global Rank
Upper Columbia River G5, T2Q
Snake River Basin G5, T2T3
Lower Columbia River G5, T2Q
Middle Columbia River G5, T2Q
Southwest Washington G5, T3Q
NATURAL HERITAGE PROGRAM STATE RANK

Population State Rank
Upper Columbia River S?

Snake River Basin S?

Lower Columbia River S?

Middle Columbia River S?
Southwest Washington S?

4-7.3 Range

Currently, steelhead trout occur naturally from Alaska through British Columbia,
Washington, Oregon, California and Idaho. The historic range is thought to be from
northern Mexico to Alaska in most rivers with access to the Pacific Ocean (Groot and
Margolis 1991; Bushy et al. 1996; Wydoski and Whitney 2003). Steelhead trout have
also been introduced worldwide, becoming naturalized in many areas with rainbow trout,
the non-anadromous form of steelhead.

Steelhead populations in Washington occur in the Upper, Lower and Middle Columbia
River, Puget Sound, on the Olympic Peninsula, in southwest Washington and the Snake
River Basin. A figure representing the freshwater distribution of steelhead in Washington
may be found in Appendix F.

4-7.4 Habitat Use

ADULT

During their ocean phase of life, steelhead range from Alaska to Japan (McKinnell et al.
1997) and are generally found within 16 to 40 kilometers (10 to 25 miles) of the shore
(Wydoski and Whitney 2003). Steelhead remain in the marine environment 2 to 4 years
and attain lengths of approximately 0.6 meters, with weights ranging from 2.5t0 5
kilograms (Wydoski and Whitney 2003). Although the species is mainly piscivorous
feeding on juvenile rockfish (Sebastes spp.), sand lance (Ammodytes hexapterus), sculpin
(Cottidae), and greenlings (Hexagrammidae) they also feed on invertebrates, especially
euphausiids, amphipods, copepods and squid (Groot and Margolis 1991). Unlike most
other salmonids, steelhead are iteroparous - capable of spawning more than once and
adults return to the ocean after spawning (Wydoski and Whitney 2003).
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SPAWNING/INCUBATION/EMERGENCE

Most steelhead spawn at least twice in their lifetimes with many returning to spawn three
or four times (Wydoski and Whitney 2003). However, in larger rivers where steelhead
travel long distances to their natal spawning grounds, the proportion of returning adults
who spawn more than once is considerably lower (Meehan 1991). While steelhead
typically spawn in the spring, there are two runs: a summer run that enters freshwater in
August and September, and a winter run that occurs from December through February
(Wydoski and Whitney 2003).

Spawning behavior is similar to other salmonids, with females digging redds in cold,
well-oxygenated waters where there are gravel substrates (Groot and Margolis 1991;
Wydoski and Whitney 2003). Escape cover, such as logs, undercut banks and deep pools
are also important for adult and young steelhead (Meehan 1991).

The length of time it takes for eggs to hatch is heavily dependent on water temperature,
and under controlled conditions, steelhead eggs usually hatch after about 30 days at a
temperature of 10° Celsius. Although eggs hatch sooner in warmer water, the young fish
are smaller and generally have lower survival rates. If the temperature goes too high,
eggs will not hatch at all (Groot and Margolis 1991).

After hatching, alevins typically remain in the gravel for another 4 to 6 weeks, obtaining
nutrients from the yolk sack attached to their body. When they emerge from the gravel as
fry, the young move to shallow, protected areas at the stream margins where they
establish and defend feeding areas. Most juveniles can be found in riffles, although
larger ones will move to pools or deep runs (Meehan 1991).

REARING/OUT-MIGRATION

Cool, clean water is essential for the survival of steelhead during all portions of their
freshwater rearing. Warmer water (>20° Celsius) not only can impair growth rates by
reducing food supplies, but also holds less dissolved oxygen and increases the steelhead’s
susceptibility to disease (Meehan 1991).

Steelhead may rear in freshwater for up to 4 years before migrating to sea, although the
most common pattern for fish in Washington is 2 years in fresh water followed by 2 years
at sea before spawning (Busby at al. 1996). This species can use all types of freshwater
riverine habitat for rearing, but prefers faster water (e.g., riffles or runs) than Coho and
Chinook salmon rearing in the same streams (Meehan 1991).

During their first summer, juvenile steelhead are typically found at the downstream end
of relatively shallow areas with cobble and boulder bottoms or in riffles less than two feet
deep (Meehan 1991). Similar to other species of salmonids, juveniles generally prefer
areas that include large woody debris, root wads and/or boulders as cover from predators
and as protection from both high and low stream-flow events. As juvenile steelhead
grow, pools with an abundance of escape cover become more important as habitat
(Stouder et al. 1997). Young-of-the-year steelhead feed primarily on aquatic insects, such
as mayflies, caddisflies and chironomids, although terrestrial invertebrates are also
considered important prey (Groot and Margolis 1991). Out-migrating smolts typically
leave their natal streams between 2 and 4 years of age (Groot and Margolis 1991)
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traveling through most, if not all, of the marine environments, including estuaries,
nearshore habitat and open ocean.

4-7.5 Population Trends

In general, steelhead populations throughout the region are considered depressed from
historical levels, with 5 of the 15 ESUs in the Pacific Northwest considered to be in
danger of extinction and 4 others considered Threatened or likely to become Endangered
(NOAA Fisheries 1996). Populations for the seven stocks occurring in Washington are:

PUGET SOUND

Recent population trends within the Puget Sound ESU are predominantly decreasing;
however, trends in the two largest stocks (Skagit and Snohomish Rivers) have been
increasing (Busby et al. 1996).

OLYMPIC PENINSULA

Although population trends for Olympic Peninsula steelhead are generally increasing,
some stocks appear to be declining and there is also uncertainty regarding the degree of
interaction between hatchery and natural stocks (Busby et al. 1996).

SOUTHWEST WASHINGTON

This ESU occupies the tributaries to Grays Harbor, Willapa Bay and the Columbia River
below the Cowlitz River in Washington (including the Grays River basin). Most
population trends within this ESU have been declining and there is also uncertainty
regarding the degree of interaction between hatchery and natural stocks (Busby et al.
1996).

LOWER COLUMBIA

The Lower Columbia ESU occupies tributaries to the Columbia River between the
Cowlitz and Wind Rivers in Washington. While most of the stocks in this ESU for which
data exists have been declining, others have been increasing strongly (Busby et al. 1996).

MIDDLE COLUMBIA

The Middle Columbia River ESU occupies the Columbia River Basin from above the
Wind River in Washington and the Hood River in Oregon upstream to the Yakima River.
Some uncertainty exists about the exact boundary between coastal and inland steelhead,
and the western margin of this ESU reflects currently available genetic data. Most
natural stocks for which we have data within this ESU have been declining (Busby et al.
1996).

UPPER COLUMBIA

The Upper Columbia ESU occupies the Columbia River Basin upstream from the
Yakima River. Total abundance of populations within this ESU has been relatively stable
or increasing; however, this trend appears to be primarily a result of major hatchery
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supplementation programs. The major concern for this ESU is the clear failure of natural
stocks to be self-sustaining. (Busby et al. 1996).

SNAKE RIVER BASIN

This ESU occupies the Snake River Basin of southeast Washington, northeast Oregon
and Idaho. The majority of natural stocks for which we have data within this ESU have
been declining (Bushy et al. 1996).

4-7.6 Assessment of Threats Warranting ESA
Protection

Because juvenile steelhead spend a significant portion of their lives in rivers and streams,
they are particularly susceptible to human-induced degradation of water quality and
habitat. In addition, adult spawning habitat is also subject to the negative impacts of
land-use activities such as logging, agricultural, grazing, and urban/suburban
development. Common problems include modification of the natural hydrologic regime,
non-point-source pollution and physical habitat destruction. Finally, adults and juveniles
are affected by the presence of physical barriers to migration, including blocking culverts,
dams, water-diversion structures and low-flow barriers, as well as by high temperatures.

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Habitat degradation and loss in freshwater, estuarine and marine systems is thought to be
a significant contributing factor to steelhead population declines in Washington and
throughout the Pacific Norwest region (Busby et al. 1996). Habitat degradation and loss
has been linked to timber harvest activities, agriculture, grazing, and urbanization
(Stouder et al. 1997). Hydroelectric dams and irrigation withdrawals have also been
identified as causal (Stouder et al. 1997).

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC,
OR EDUCATIONAL PURPOSES

Fishing pressure (commercial and recreational) has been identified as a contributing
factor in the decline of steelhead populations (Stouder et al. 1997).

DISEASE OR PREDATION

Neither disease nor predation has been identified as a significant threat to the species as a
whole (Stouder et al. 1997).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Existing regulatory mechanisms attempt to differentiate between hatchery and wild stock
harvests, and include geographic regulations such as specific river drainages. However,
it is not clear that these measures have been effective in protecting steelhead populations.
In addition, current harvest regulations also may not be adequate to protect these fish.
Finally, it is not clear whether current regulations governing land-use activities (timber
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harvest, agriculture and urban/suburban development) will be adequate to prevent further
habitat degradation or loss.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Fish passage barriers have long been a problem for steelhead, which often use upper
tributaries to spawn. Additionally, unfavorable climatic conditions during the last several
years may have negatively affected marine survivability for steelhead.

|
4-7.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Although steelhead do not extensively use nearshore habitats, they may be affected by
activities authorized by Washington DNR occurring in state-owned riverine habitats.
Outfalls may cause localized reductions in water and sediment quality, resulting in
increased turbidity, reduced foraging efficiency, diminished habitat quality and increased
potential for the bioaccumulation of pollutants. Over-water structures (e.g., boat
ramps/launches, jetties) may alter shallow-water habitats. The construction of roads and
bridges may result in increased sedimentation during construction, and may increase
temperature and pollutant loads from stormwater runoff during operation. Aquaculture
operations may result in disease transmission, decreased dissolved oxygen levels and
genetic dilution. They may also impact salmon through the increases in nitrogenous
waste and the introduction of chemicals such as antifoulants, pesticides and antibiotics.

________________________________________________________________________________________________|
4-7.8 Species Coverage Recommendation and

Justification

It is recommended that steelhead be addressed as a Covered Species for the following
reasons: 1) Four of the seven steelhead ESUs occurring in Washington are currently
listed as Threatened or Endangered under the ESA; 2) Washington DNR authorized
activities have a “high” potential to affect steelhead; and 3) Sufficient information exists
to assess impacts and develop conservation measures.

|
4-7.9 References

Barnhart, R.A. 1986. Species Profiles: Life Histories and Environmental Requirements
of Coastal Fishes and Invertebrates - Steelhead. US Fish and Wildlife Service Biological
Report 82(11.60).

Busby, P.J, T.C. Wainwright, G.J. Bryant, L.J. Lierheimer, R.S. Waples, F.W. Waknitz,
and 1.V. Lagomarsino. 1996. Status Review of West Coast Steelhead from Washington,
Idaho, Oregon, and California. US Department of Commerce, NOAA Technical Memo
NMFS-NWFSC-27. Southwest Region, Protected Species Management Division. Long

Covered Species Paper - Fish 4-55



Beach, California. Available at:
http://www.nwfsc.noaa.gov/publications/techmemos/tm27/tm27.htm.

Groot, C. and L. Margolis (editors). 1991. Pacific Salmon Life Histories. University of
British Columbia Press. Vancouver, British Columbia, Canada.

Johnson, T.H., R. Lincoln, G.R. Graves, R.G. Gibbons. 1997. Status of Wild Salmon
and Steelhead Stocks in Washington State. In: Pacific Salmon and Their Ecosystems:
Status and Future Options. D.J. Stouder, P.A. Bisson, and R.J. Naiman, editors.
Chapman and Hall. Boca Raton, Florida.

McKinnell, S., J.J. Pella, and M.L. Dahlberg. 1997. Populations-specific Aggregations
of Steelhead Trout (Oncorhynchus mykiss) in the North Pacific Ocean. Canadian Journal
of Fisheries and Aquatic Sciences 54: 2368-2376.

Meehan, W.R. 1991. Influences of Forest and Rangeland Management on Salmonid
Fishes and their Habitats. American Fisheries Society Special Publication 19.

National Oceanic and Atmospheric Administration Fisheries. 1996. Factors for Decline,
a Supplement to the Notice of Determination for West Coast Steelhead under the
Endangered Species Act. Protected Species Branch. Portland, Oregon. Available at:
http://www.nwr.noaa.gov/1salmon/salmesa/pubs/stihffd.pdf.

National Oceanographic and Atmospheric Administration Fisheries. 2005. Protected
Resources—Steelhead (Oncorhynchus mykiss), Listing Status: Steelhead. Accessed
March 22, 2005. http://www.nwr.noaa.gov/1salmon/salmesa/stihswit.htm.

Stouder, D.J., P.A. Bisson, and R.J. Naiman. 1997. Pacific Salmon and Their
Ecosystems: Status and Future Options. Chapman and Hall. Boca Raton, Florida.

Washington Department of Fish and Wildlife. 2004. Species of Concern in Washington
State. Accessed March 14, 2005. http://wdfw.wa.gov/wlm/diversty/soc/soc.htm.

Washington Department of Natural Resources. 2004. Washington Natural Heritage
Program. Accessed March 22, 2005.
http://www.dnr.wa.gov/nhp/refdesk/lists/animal_ranks.html#key.

Wydoski, R.S. and R.L. Whitney. 2003. Inland Fishes of Washington. University of
Washington Press. Seattle, Washington.

Covered Species Paper - Fish 4-56



4-8 Eulachon

4-8.1 Species Name

Thaleichthys pacificus
Common Name: Eulachon, candlefish, Columbia River smelt

Initial coverage recommendation: Covered

4-8.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Candidate (2004)

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S3

4-8.3 Range

Eulachon naturally occur from the Pribilof Islands in the Bering Sea south to Monterey
Bay, California (Eschmeyer and Herald 1983). They are anadromous and are found in
the nearshore zone, coastal inlets and rivers. Information regarding the geographic
distribution of eulachon is incomplete, therefore no species distribution map is presented
for this species.

In Washington, eulachon spawn in the Columbia River below Bonneville Dam and in the
Cowlitz, Grays, Kalama, Lewis, Sandy and Nooksack Rivers (Wydoski and Whitney
2003). These fish are important prey items for many species of fish, marine mammals
and birds along the Pacific coast.
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4-8.4 Habitat Use

Adult

Eulachon are found in inshore marine waters throughout the Pacific Ocean at depths of
80 to 200 meters. The species is pelagic and is not associated with a particular substrate
or habitat type, except during periods of spawning. Eulachon become sexually mature at
2 to 5 years of age, with average lengths ranging between 7 and 12 centimeters (Wydoski
and Whitney 2003). Despite its widespread occurrence, very little is known about
eulachon during its saltwater phase, except that they are known to prey heavily on
euphausiid shrimp in shallow waters (Wydoski and Whitney 2003) and are often bycatch
in the shrimp fishery. Eulachon use only 20 to 30 river systems on the west coast for
spawning (Canadian Department of Fisheries and Oceans 2004) and spawning runs have
been identified as critical feeding opportunities for marine mammals as well as several
species of fish and birds, because of the eulachon’s high energy content (Wydoski and
Whitney 2003; Sigler et al. 2004).

SPAWNING/INCUBATION / EMERGENCE

Eulachon return to fresh water to spawn from December until March, with peak spawning
activity in Washington occurring in February and March (Wydoski and Whitney 2003).
Eulachon are broadcast spawners, generally spawning in lower gradient reaches with
coarse sediments (McLean et al. 1999). Although timing is highly dependent on river
conditions, eulachon prefer to spawn in systems with strong freshets (Canadian
Department of Fisheries and Oceans 2004) with spawning generally occurring at night
(Wydoski and Whitney 2003). Eulachon are thought to die after spawning, generally
washing out to the ocean or being consumed locally by birds, mammals and fish, such as
sturgeon (Wydoski and Whitney 2003).

Hatching occurs within 2 to 3 weeks, with the larvae passively washed downstream to the
ocean (McClean et al. 1999).

REARING / OUTMIGRATION

Though anadromous, eulachon spend no time rearing in fresh water as larvae and
juveniles. Once in the marine environment, postlarval eulachon are neritic and stay near
the surface of the water, feeding on copepod larvae in both the nearshore and offshore
ecosystems. Prey items range from phytoplankton to copepods, Cladocera and
euphausiids, with larger eulachon eating larvae of their own species (Hart 1973).

4-8.5 Population Trends

Populations of eulachon have declined drastically in the last decade and although the
cause is unknown, unfavorable ocean conditions, overharvesting and habitat loss are
thought to have played a part. Although stock assessments have not been conducted,
commercial harvest data for the Columbia River have been kept since the 1930s
(Bargmann 1998) and the 5 year average catch has declined from almost 900 tons during
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1990 to 1994, to less than 75 tons for 1995 to 1997 (Wydoski and Whitney 2003) . While
harvest data is largely market driven and may not reflect population size, the declining
trend is notable. Stock assessments have been conducted in British Columbia and show
that populations have declined since the late 1980s, with the Fraser River showing a
decline over the last decade similar to that for the Columbia River (Canadian Department
of Fisheries and Oceans 2004).

4-8.6 Assessment of Threats Warranting ESA
Protection

Destruction, Modification, or Curtailment of Habitat or Range

The destruction or alteration of spawning habitats is of concern and dredging for the
maintenance of shipping lanes may be detrimental to spawning habitat in the Columbia
River and other navigable waterways,.

Over-utilization for Commercial, Recreational, Scientific or Educational
Purposes

Eulachon are harvested commercially and recreationally by using gillnets, dip nets and
trawls and are noted as a significant bycatch in the shrimp fishery. Overharvest has
resulted from targeted recreational and commercial activities.

Disease or Predation
Neither disease nor predation has been identified as a significant threat to the species.
Adequacy of Existing Regulatory Mechanisms

Although the Washington Department of Fish and Wildlife has a forage fish management
plan (Bargmann 1998), a harvest management plan has not been established for eulachon.

Other Factors Affecting Continued Existence

Global climate change and oceanic conditions may have contributed to the recent
reduction of eulachon in Washington and British Columbia.

|
4-8.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Eulachon are dependent on freshwater ecosystems for reproduction and the marine
nearshore zone for their early life history. Any Washington DNR activity that could
negatively impact the riparian corridor could in turn negatively affect the eulachon
population. Authorized activities, such as overwater structures, nearshore activities (such
as the construction of piers, docks and marinas) and multiple or complex structures, could
affect the migration to and from spawning grounds. Additionally, alterations to the
substrate itself (via increased/decreased sediment transport, dredging and filling) will
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have negative impacts on eulachon spawning, because reproductive success is highly
dependent on suitable sediment.

_____________________________________________________________________________________________|
4-8.8 Species Coverage Recommendation and

Justification

Eulachon should be considered a Covered Species for the following reasons: 1) The
species is not federally listed, but it is a candidate for listing by the State of Washington;
2) There is a “high” potential for Washington DNR authorized activities to affect the
eulachon; and 3) Insufficient information exists regarding the distribution of eulachon to
assess impacts and to develop conservation measures.

|
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4-9 Green Sturgeon

4-9.1 Species Name

Acipenser medirostris
Common Name: Green sturgeon

Initial coverage recommendation: Watch-list

4-9.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS

The National Oceanic and Atmospheric Administration (NOAA) Fisheries denied listing
under the Endangered Species Act for the green sturgeon northern distinct population
segment (DPS) (all populations from the Eel River in California northward) and the
southern DPS (essentially the Sacramento River population) in 2003 but considers it a
Candidate Species (Adams et al. 2002; 50 C.F.R. 223-224, 2003).

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Not listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G3

NATURAL HERITAGE PROGRAM STATE RANK
S2N

4-9.3 Range

Range-wide, green sturgeon occur in nearshore marine habitats along the Pacific coast
from Ensenada, Mexico, north to southeastern Alaska (Wydoski and Whitney 2003). An
anadromous species, the green sturgeon spends more time in the ocean than any other
sturgeon, but occurs seasonally in the lower reaches of larger rivers and estuaries (Adams
et al. 2002; Wydoski and Whitney 2003). Reproductive populations of green sturgeon
currently occur in the Sacramento, Klamath and Rogue Rivers, and were historically
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thought to spawn in the Eel, Umpqua and South Fork of the Trinity River (Adams et al.
2002).

Green sturgeon are present in all marine areas of Washington State, with minor catches
occurring in Puget Sound and coastal Washington. Concentrations of green sturgeon are
found during the summer in Willapa Bay, Grays Harbor and the lower 60 miles of the
Columbia River (to Bonneville Dam) (Adams et al. 2002). Green and white sturgeon
have also been observed concentrating in some tributaries (e.g., Salmon Creek in
Discovery Bay) of Puget Sound / Strait of Juan de Fuca (Johnson, Personal
communication. March 16, 2005). However, information regarding the geographic
distribution of green sturgeon in Washington State is incomplete, therefore no species
distribution map is presented for this species.

4-9.4 Habitat Use

ADULT

Like all sturgeon species, green sturgeon are characterized by their large size, longevity,
delayed maturation, high fecundity and slow growth. Adults are estimated to live for up
to 60 years and reach a maximum length of 2.1 meters and 136 kilograms (Hart 1988;
Emmett et al. 1991). As adults they are tolerant of a wide range of salinities and spend
most of their life in nearshore marine waters and estuaries (Emmett et al. 1991). Green
sturgeon are anadromous, with adults residing in subtidal areas and appearing to move
from coastal marine waters into estuaries and rivers to feed and spawn (Emmett et al.
1991).

Green sturgeon have a ventral, protrusible mouth that is adapted to feeding over
unconsolidated sediments; prey include benthic and epibenthic invertebrates (e.g.,
shrimp, mollusks, amphipods) and small fish, such as Pacific sand lance (Hart 1988;
Adams et al. 2002; Wydoski and Whitney 2003). The species life history, habits, age,
and growth have not been studied extensively (Emmett et al. 1991; Wydoski and Whitney
2003), although the proposed federal listing has spurred a number of recent research
projects designed to clarify ecological and biological questions (Beamesderfer and Webb
2002; Farr and Rien 2002).

Some individuals travel extensive distances in the ocean, with fish tagged in the
Sacramento-San Joaquin estuary being collected from the Columbia River and Grays
Harbor one to three years later (Emmett et al. 1991). Tagging studies suggest that many
immature green sturgeon migrate north from their natal rivers in California and Oregon,
and concentrate in Washington and Oregon coastal estuaries during the summer (Adams
et al. 2002). Reasons for these seasonal concentrations are unclear, as there is no
documented spawning in these systems and stomachs are generally empty.
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SPAWNING

While there are no documented spawning locations for green sturgeon within Washington
State; spawning locations currently exist within the Sacramento, Klamath and Rogue
Rivers. In these systems, adults migrate into rivers to spawn during March to July, with a
peak in mid-April to mid-June. Green sturgeon males reach sexual maturity at 15 to 30
years of age, and females mature at 17 to 40 years (Adams et al. 2002). Spawning is
thought to be episodic, occurring once every 3 to 5 years (Adams et al. 2002), and annual
success likely varies greatly depending on conditions (Beamesderfer and Webb 2002).
Adult green sturgeon broadcast spawn in deep areas with swift current and substrate
ranging from clean sand to bedrock (Emmett et al. 1991), although the relatively
nonadhesive eggs are most likely broadcast over large cobble, where they settle into
crevices and interstitial spaces until hatching (Adams et al. 2002). Female green sturgeon
have relatively low fecundity compared with other sturgeon species, and produce 60,000
to 140,000 eggs (Adams et al. 2002).

INCUBATION / EMERGENCE / LARVAE

Temperatures above 20° Celsius are lethal to green sturgeon eggs in the laboratory
(Adams et al. 2002). It is unclear from the literature what the flow requirements are for
incubation; however, time to hatching has been estimated to be 196 hours at 12.7°
Celsius for similar species (Emmett et al. 1991). Green sturgeon larvae are fast-growing
and robust, with optimal laboratory growth rates observed at 15° Celsius (Adams et al.
2002). Larvae are also photonegative and appear to be nocturnal, potential adaptations
for avoiding downstream displacement and predation (Adams et al. 2002). Larvae begin
to exhibit feeding behavior at about 10 days post-hatch, and metamorphose to juveniles in
freshwater riverine habitats at approximately 2.0 centimeters in 45 days (Emmett et al.
1991).

EARLY JUVENILE

Juvenile green sturgeon are common in tidal freshwater areas of their natal rivers, and
migrate out to nearshore marine waters between one and four years of age (Emmett et al.
1991). They grow rapidly (to 300 millimeters in one year) on a diet of benthic
invertebrates, such as amphipods and mysid shrimp (Adams et al. 2002; Wydoski and
Whitney 2003). Juvenile green sturgeon are often found in shallow water (1 to 3 meters
deep), and may forage over tidal flats (Emmett et al. 1991).

The scientific literature generally does not distinguish any differences between habitat
use by older, sexually immature green sturgeon and adults (see adult section).

4-9.5 Population Trends

Two green sturgeon DPSs were identified based on preliminary genetic evidence and
spawning site fidelity: 1) the northern DPS, encompassing all populations from the Eel
River, in northern California, northward, and 2) the southern DPS, including all
populations south of the Eel River (essentially the Sacramento River population) (Adams
et al. 2002).
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Researchers recently concluded that there is not adequate population abundance or trend
data to assess the population status of green sturgeon (Adams et al. 2002; 50 C.F.R. 223-
224, 2003). Because green sturgeon are not a targeted fishery, all harvest data are based
on bycatch from white sturgeon and tribal salmon gillnet fisheries; only one nonharvest
population estimate is made and it is based on incidental monitoring of white sturgeon
populations. Taken together, the data may suggest that green sturgeon harvest has
declined in recent years while average green sturgeon size has increased. However, these
data time series suffer from changing regulations and effort levels, and no analysis
resulted in significant abundance trends (Adams et al. 2002). The National Marine
Fisheries Service biological review team did conclude that green sturgeon in each DPS
“faced considerable threats to their populations” and “should be placed on the Candidates
list and have their status reviewed within five years” (Adams et al. 2002). These finding
were especially relevant to the much smaller southern DPS, for which summer
temperatures in the Sacramento River approach the lethal limits for larvae.

However, it should be noted that in an independent review of the same information,
Beamesderfer and Webb (2002) suggest that green sturgeon abundance may be
increasing primarily based on their interpretation of Columbia River harvest data and
apparent increasing trends in average size. They suggest that increasing trends in average
size are a result of decreasing recruitment or mortality; however, these suggestions are
not the only explanation for these trends, and warrant more critical evaluation.

4-9.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

The loss and/or destruction of critical spawning habitat are of utmost concern in the
decline of green sturgeon, which are concentrated in three significant spawning locations
(Adams et al. 2002). The concentration of these physically unique spawning locations
(high flow, deep water, specific substrate characteristics) makes green sturgeon
vulnerable to possible catastrophic events. This is especially relevant to the southern
DPS in the Sacramento River, which has a number of state and federal water-diversion
facilities that entrain juvenile sturgeon as water is withdrawn from the Sacramento-San
Joaquin Delta. Dam operation and land-use practices may also affect green sturgeon
spawning habitat.

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Although the green sturgeon is not specifically targeted in many commercial, tribal, or
recreational fisheries because of the inferior quality of its flesh and eggs (Wydoski and
Whitney 2003), there are concerns because it is commonly harvested as bycatch in those
fisheries targeting more highly prized white sturgeon and salmon (Adams et al. 2002).
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DISEASE OR PREDATION

Neither disease nor predation has been identified a significant threat to the species as a
whole.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Current population abundance and trend data are inadequate to assess green sturgeon
population status (Adams et al. 2002), and it is therefore not possible to determine the
adequacy of existing regulatory mechanisms. While some authors have suggested that
management activities designed to protect white sturgeon have incidentally benefited
green salmon (Beamesderfer and Webb 2002), this observation highlights the problem
that green sturgeon catch often falls under the umbrella of the white sturgeon regulations.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Additional threats especially relevant to green sturgeon in the southern DPS include
potentially lethal temperature limits for larvae, juvenile entrainment by water projects and
bioaccumulation of toxic materials such as polychlorinated biphenyls (PCBs) (Adams et
al. 2002).

|
4-9.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Green sturgeon in the offshore environment are not likely to be affected by most
activities authorized on state-owned aquatic lands by Washington DNR. Areas of
concern include activities authorized within the estuarine and freshwater habitat systems
of Grays Harbor, Willapa Bay, the lower Columbia River and some areas of Puget
Sound, where concentrations of green sturgeon are found during the summer. Discharges
from outfalls and runoff from impervious surfaces (roads, docks) may contribute toxic
contaminants to aquatic habitats used by sturgeon. Activities that alter feeding and
rearing habitats, such as shellfish aquaculture in tidal flats and sediment disturbance
associated with mining and dredging activities, may adversely impact green sturgeon.
Green sturgeon may be affected by invasive-species control activities that affect prey
species (e.g., benthic and epibenthic invertebrates).

|
4-9.8 Species Coverage Recommendation and

Justification

It is recommended that green sturgeon be addressed as an Evaluation Species because:
1) The green sturgeon is currently considered a federal Candidate Species, with a status
review to be conducted in 2007; 2) Washington DNR authorized activities have a
“medium” potential to affect Green sturgeon; and 3) Sufficient information is available
to assess impacts and to develop conservation measures.
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4-10 Pacific Lamprey

4-10.1 Species Name

Lampetra tridentata
Common Name: Pacific lamprey

Initial coverage recommendation: Covered

4-10.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Species of Concern

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
Not Listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S3, S4

4-10.3 Range

The Pacific lamprey ranges from Baja California to the Aleutian Islands in Alaska
(Wydoski and Whitney 2003). They are also found along the eastern Asia coast as far
south as Japan.

Within Washington State, the Pacific lamprey is found in most large rivers and streams
along the coast, Strait of Juan de Fuca, and Puget Sound, and occurs far inland in the
Columbia, Snake and Yakima Rivers (Wydoski and Whitney 2003). They occur below
Chief Joseph Dam in the Columbia River system and below Hells Canyon Dam in the
Snake River (Moser and Close 2003). Historically, Pacific lamprey were found as far
upstream as Kettle Falls on the Columbia River and Spokane Falls on the Spokane River,
but passage was blocked with the completion of Grand Coulee Dam in 1941, and in 1955,
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Chief Joseph Dam blocked an additional 52 miles of the Columbia (Wydoski and
Whitney 2003). Pacific lamprey are also located in streams along the southern, western
and northern boundaries of the Olympic Peninsula. Evidence of dwarf parasitic
landlocked populations in Oregon and California exists, but no documentation of such
occurs within Washington (Wydoski and Whitney 2003). A figure representing the
freshwater distribution of Pacific lamprey in Washington may be found in Appendix F.

4-10.4 Habitat Use

ADULT

Pacific lampreys are anadromous fish that utilize both freshwater and marine
environments during their complex life history. They are the largest of the native
lamprey, and adults may reach a length of 76 centimeters and a weight of 450 grams
(Wydoski and Whitney 2003). Young Pacific lamprey migrate from their natal rivers to
the Pacific Ocean, where they remain as adults from 20 to 40 months before returning to
freshwater for spawning. Pacific lamprey have been found from 9 to 100 kilometers
offshore in waters as deep as 800 meters, although they are more commonly located in
water depths of 70 to 250 meters (Wydoski and Whitney 2003). Adult Pacific lamprey
are parasitic toward other fish (for example, salmonids, rockfish, flounders, lingcod,
sablefish, cod and halibut) and some marine mammals (such as whales), and utilize
suckerlike mouthparts to remove body fluids from host organisms. Landlocked Pacific
lamprey populations spend their entire lives in fresh water, but still exhibit a parasitic
adult phase (Wydoski and Whitney 2003).

SPAWNING

Adult Pacific lamprey begin the journey to freshwater streams and rivers as early as one
year before they intend to spawn, overwinter in deep pools, and then spawn in the spring.
Some individuals may migrate hundreds of miles upstream to spawning habitats, and may
pass barriers such as waterfalls by slowly ascending them with their suckerlike mouths
(Wydoski and Whitney 2003). Pacific lamprey appear to be nocturnal and appear to
move primarily at night (Moser and Close 2003). Upon returning to freshwater, Pacific
lamprey stop parasitic feeding and rely exclusively on stored carbohydrates, proteins and
lipids until they spawn. Spawning occurs from February through July, with spawning in
coastal streams occurring earlier than those more inland (Moser and Close 2003). Both
male and female Pacific lamprey help in the construction of the nest on the gravel stream
bed; nests measure 20 to 30 centimeters in diameter and 2.5 to 8 centimeters deep
(Wydoski and Whitney 2003). Nests are generally located in riffles or the tails of pools
in moderate- to high-flow streams at depths less than one meter (Moser and Close 2003).
Pacific lamprey deposit eggs and milt in the gravel nest; one female can produce between
34,000 and 238,400 eggs, depending on her size (Wydoski and Whitney 2003).

Although Pacific lampreys typically die within days after spawning, tag-recapture
observations cited by Wydoski and Whitney (2003) suggest that some individuals may
spawn more than once in their lifetime. Historically, lamprey returning to spawn in
freshwater streams and rivers were often captured by Pacific Northwest American tribes,
who considered them important for food, as well as for ceremonial and medicinal
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purposes (Wydoski and Whitney 2003). They are also considered ecologically important
to Pacific Northwest ecosystems, returning marine-derived nutrients to the freshwater
environment and providing an important forage base for marine mammals, birds and
fishes (Lower Columbia Fish Recovery Board 2004).

INCUBATION / EMERGENCE / LARVAE

Pacific lamprey spawn at water temperatures between 10 and 15° Celsius; eggs are
incubated in 15° Celsius water and hatch in 2 to 3 weeks (Wydoski and Whitney 2003).
After hatching at about 1 centimeter length, larvae (*ammocoetes”) burrow into silty
substrates and remain within slow-moving reaches of streams, where they feed by
filtering microscopic plants and animals out of the water (Moser and Close 2003). The
ammocoete stage is characterized by undeveloped eyes, reduced fins and the absence of
tooth-like plates at its oral opening (Meeuwig et al. 2003). The Pacific lamprey remains
as an ammocoete in freshwater habitats for 4 to 7 years and can reach a size of up to 17
centimeters before metamorphosing into its parasitic adult phase (Moser and Close 2003).
Adulthood for the Pacific lamprey follows a metamorphosis in which the larvae develop
eyes, an oral disc and “teeth” (supra-oral lamina) (Wydoski and Whitney 2003).
Metamorphosis occurs from July until November, and the newly metamorphosed
lamprey may either begin a migration toward sea immediately or remain in fresh water
for up to 10 months before beginning its journey (Wydoski and Whitney 2003). Just as
anadromous Pacific lamprey move from their natal streams to the marine environment for
their adult parasitic phase, landlocked Pacific lamprey similarly exhibit movements from
a stream to a larger body of freshwater (Meeuwig et al. 2003).

4-10.5 Population Trends

Similarly to the river lamprey (Lampetra ayresi), the population status of Pacific lamprey
is difficult to assess because 1) most freshwater observations are based on juveniles that
are difficult to differentiate from other lamprey species, 2) data are often incidental to
salmon monitoring programs, and 3) there are few historical datasets on lamprey
populations in existence (Kostow 2002). Fish ladder observations, although focused on
salmon, have suggested that the numbers of adult Pacific lamprey returning to spawn
have declined severely as recently as the 1980s. Counts from Bonneville Dam in 1968
reported 380,000 adults, but more recently, the annual counts are nearer 40,000 adults;
counts from other dams show similar declines (Wydoski and Whitney 2003). Anecdotal
historical observations and information from Northwest tribes suggest a similar declining
abundance pattern (Kostow 2002). However, Pacific lamprey populations occur in
clusters (Lower Columbia Fish Recovery Board 2004), and lamprey abundance can
fluctuate wildly from year to year and between locations. Because the dynamics of
lamprey populations and the distribution of lamprey production remain rather enigmatic,
it is difficult to interpret the few quantitative data that have been collected (Kostow
2002).
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4-10.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

General causes of Pacific lamprey declines throughout their range include flow regulation
(Wallace and Ball 1978; Beamish and Northcote 1989), channelization (Kirchhofer
1995), poor water quality (Myllynen et al. 1997), and chemical treatments (Schuldt and
Goold 1980). Flow regulation, which is common throughout most of the United States,
impacts adults by impeding passage at dams, while larvae are affected by the dewatering
of rearing habitat. River channelization negatively impacts larval lamprey habitat by
increasing velocity, thereby reducing depositional areas. Furthermore, larvae are more
susceptible to toxicological effects from contaminants because of their sedentary life in
the benthos, as demonstrated by chemical treatments used in streams of the Great Lakes
to control nonnative sea lamprey (Petromyzon marinus) and resulting declines in native
lamprey populations (Close et al. 2002).

Modification of river habitats used by spawning adult and larval stages is thought to
represent the biggest threat to Pacific lamprey (as it does to other lamprey species).
Dams, culverts, tidegates, weirs and water-diversion structures prevent adult Pacific
lamprey from accessing spawning habitats and may cause high mortality of outmigrating
ammocoete larvae (Kostow 2002). River flows, which stimulate migratory behavior of
outmigrating larvae, have been altered substantially by reservoir and dam construction,
and may be detrimental to Pacific lamprey populations by delaying outmigration
behavior (Kostow 2002). In addition, rapid water drawdown in reservoirs may strand
lampreys in their burrows (Kostow 2002). Most industrial, urban and agricultural
development is concentrated in low-gradient, lower river flood plains that are favored by
Pacific lampreys.

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Commercial harvest of Pacific lamprey has occurred historically in some locations, where
it was exported to Europe or used to formulate feed for salmon hatcheries, livestock and
poultry; commercial harvest has been limited in the Willamette River, Oregon, since
2000 because of concerns about declining populations. The Pacific lamprey is also used
for food, ceremonial and medicinal purposes by Native Americans (Lower Columbia Fish
Recovery Board 2004). White sturgeon fishermen on the Columbia use adult Pacific
lamprey as bait, and ammocoetes have been used by trout fisherman as bait in other
locations (Wydoski and Whitney 2003). A biological supply company regularly
collected Pacific lamprey at Willamette Falls, Oregon, as teaching specimens (Wydoski
and Whitney 2003). Sustainable harvest rates are unclear, because there is often very
little information about lamprey population dynamics or productivity (Kostow 2002).
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DISEASE OR PREDATION

There are two periods when larvae are subjected to predation: during emergence from
nests and during scouring events that dislodge the larvae from their burrows (Close et al.
2002). Adult lamprey comprise a high value food resource for a wide variety of
consumers because they have high caloric value per unit weight, travel in schools, and are
rich in fats (Close et al. 2002). Pacific lamprey is found in the diets of several fish
species (Poe et al. 1991) , birds (Merrell 1959) and pinnipeds (Roffe and Mate 1984),
with Close et al. (2002) suggesting that some density dependent predators may pose a
barrier to recovery for Pacific lamprey.

ADEQUACY OF EXISTING REGULATORY MECHANISMS

The current lack of data related to populations, distribution, harvest and the ability of the
Pacific lamprey’s to survive upstream-passage facilities make it likely that existing
regulatory mechanisms are inadequate to protect this species.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Much like salmon, there are many reasons for the observed reductions in range and
abundance of Pacific lampreys, and no single threat can be pinpointed as the primary
reason for their apparent decline.

Larval lamprey burrow in river-bottom sediment during their entire larval life span, and
may be affected by toxic pollutants sequestered in areas with contaminated sediment.
Pacific lamprey may also be taken by dredging operations (Kostow 2002). This species
is often concentrated in remarkably high densities in some stream areas, and as such, is
particularly vulnerable to chemical spills or other catastrophic events (Kostow 2002).

Some have also suggested that declines in salmonid populations have resulted in declines
in Pacific lamprey populations because lampreys rely heavily on salmonids for food
(Wydoski and Whitney 2003). Declines in adult populations of Pacific salmon
(Oncorhynchus spp.), Pacific hake (Merluccius productus), and walleye pollock
(Theragra chalcogramma), which serve as host species to the parasitic adult stage of
Pacific lampreys, may affect populations of Pacific lamprey (50 CFR 17, 2004).

|
4-10.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Pacific lamprey are most likely to be affected by activities authorized by Washington
DNR on state-owned aquatic lands in riverine and nearshore marine habitats of the
interior coastal rivers of Puget Sound, the outer coast and the Columbia River and its
tributaries. Areas of concern include dams and other diversion/impoundment structures
blocking adult migration, entraining outmigrating larvae, and altering stream flow and
temperature; outfalls or other activities that may contribute toxic contaminants to riverine
sediment used by larvae; and sediment disturbance or removal associated with mining
and dredging activities.
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4-10.8 Species Coverage Recommendation and
Justification

It is recommended that Pacific lamprey be listed as an Evaluation Species because: 1)
The species is considered a federal Species of Concern, but during a recent evaluation of
this species for listing status, US Fish and Wildlife was unable to describe a listable entity
for the Pacific lamprey, therefore making it “ineligible for listing at this time” (50 CFR
17, 2004); 2) Washington DNR authorized activities have a “medium” potential to affect
Pacific lamprey; and 3) Information is currently insufficient to adequately assess

potential effects and develop conservation measures for the Pacific lamprey.
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4-11 Pink Salmon

4-11.1 Species Name

Oncorhynchus gorbuscha
Common Name(s): Pink salmon, humpback salmon, humpies

Initial coverage recommendation: Evaluation

4-11.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Not listed

WASHINGTON FISH AND WILDLIFE STATUS
Not listed

NATURAL HERITAGE PROGRAM GLOBAL RANK
G5

NATURAL HERITAGE PROGRAM STATE RANK
S2

4-11.3 Range

Pink salmon are the most abundant species of salmon and are found throughout the north
Pacific, including northern Asia. The North American range is from the Sacramento
River in northern California, north to the Bering Strait, and east to the MacKenzie River
in northern British Columbia, though spawning is rare south of the Columbia River
(Wydoski and Whitney 2003). They are most common from central Alaska south to the
Fraser River in British Columbia (Quinn 2005).

Thirteen stocks of pink salmon have been identified in Washington, with actively
spawning populations occurring in the Nooksack, Skagit, Stillaguamish, Snohomish,
Skykomish, Snoqualmie, Puyallup, Nisqually, Hamma Hamma, Duckabush,
Dosewallops, Dungeness and Elwha Rivers (Wydoski and Whitney 2003). Pink salmon
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have been reported in other systems (e.g., Bogachiel River, Lake Washington), but these
are considered strays, not spawning populations (Wydoski and Whitney 2003). A figure
representing the freshwater distribution of pink salmon in Washington may be found in
Appendix F.

4-11.4 Habitat Use

ADULT

Pink salmon, the smallest of the Pacific salmon, mature and spawn on a two-year cycle.
In Washington, pink salmon spawn only in odd years except for the Snohomish River,
which has both odd and even-year spawners (Wydoski and Whitney 2003). This species
is an opportunistic, generalized feeder, foraging on a variety of forage fish (herring,
sandlance), crustaceans (crab larvae, copepods, amphipods, euphausiids),
ichthyoplankton and zooplankton (Heard 1991). Adults range in length from 0.3 to 0.75
meters with weights averaging almost 2 kilograms (Wydoski and Whitney 2003) and
spend a little over a year in the open ocean before returning to spawn.

SPAWNING/INCUBATION/EMERGENCE

Spawning migrations occur between mid-June and late October, although in Washington
they are most common during August and September (Hard et al. 1996; Wydoski and
Whitney 2003). Arrival time of pink salmon can vary within the same river system,
causing an early and late run (Hard et al. 1996).

It is rare for Pink salmon to make extended spawning runs like other species of salmon,
and spawning generally occurs near river mouths or a short distance upstream in rivers
with fast-flowing current (Wydoski and Whitney 2003). Unlike many other salmonids,
pink salmon will spawn in rivers with substantial amounts of silt from glacial runoff such
as the Nisqually and Nooksack (Hard et al. 1996). Some researchers have linked the
timing of this species spawning runs to water temperature and tidal/current conditions in
the nearshore bays and estuaries of the fishes natal rivers (Heard 1991). Spawners may
remain in local bays for up to a month before migrating into the river, it is believed that
this delay allows for full gonadal development (Heard 1991). Although intertidal
spawning is known to occur, it is not common in Washington (Hard et al. 1996).

Pink salmon spawning behavior is similar to that of other salmonids, with females
generally digging redds in riffles with small- to medium-sized gravel, though they may
also use the tail-ends of pools (Wydoski and Whitney 2003). The incubation period for
this species is approximately five months, with emergence taking place between late
January and April and peaking during March and April (Hard et al. 1996). As egg
development is highly dependent upon water temperature, the time periods for incubation
and emergence timing vary from year to year (Wydoski and Whitney 2003). After the
eggs hatch, the alevins may remain in the interstitial spaces of the gravel for several
months (Heard 1991), with the fry emerging from the gravel at about 30 millimeters in
length and fully prepared for migration to saltwater (Quinn 2005).
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REARING/OUT-MIGRATION

Pink salmon migrate downstream almost immediately after emergence and if the distance
to saltwater is short, the migration may occur in one night (Heard 1991). The species
spends very little time in estuarine environments, moving quickly to marine nearshore
habitats where they grow rapidly, feeding on small crustaceans, such as euphausiids,
amphipods and cladocerans (Hard et al. 1996). Prey may be benthic or pelagic in nature,
though foraging usually occurs in the water column in nearshore areas, along beaches or
shorelines with complexity (Heard 1991). Juveniles form schools in estuaries for several
months during the summer before moving offshore by late summer or early fall (Hart et
al. 1996; Wydoski and Whitney 2003). Some Puget Sound populations spend their entire
marine life in marine nearshore habitats (Hard et al. 1996).

4-11.5 Population Trends

According to Hart et al. (1996), pink salmon populations are relatively healthy in the state
of Washington, with the exception of rivers along the Strait of Juan de Fuca. The Elwha
River population is thought to be extinct and the Dungeness River stocks are considered
depressed as a result of heavy flooding in 1979 and 1980 (Hart et al. 1996). Both
anthropogenic and natural disturbances have profound impacts on this species due to their
strict two-year life cycle (Heard 1991).

4-11.6 Assessment of Threats Warranting ESA
Protection

DESTRUCTION, MODIFICATION, OR CURTAILMENT OF HABITAT OR
RANGE

Because pink salmon spawn and incubate in rivers and streams, they are particularly
susceptible to human-induced changes in water quality and/or habitat degradation.
Spawning habitat is particularly subject to the negative impacts from land-use activities
such as logging, agriculture, grazing practices, and urban/suburban development.
Common problems include modification of flow regimes, non-point source pollution and
physical habitat destruction. Additional impacts to pink salmon populations may result
from habitat loss as a result of physical barriers to migration (i.e. blocked culverts, dams,
water-diversion structures); high temperatures and low flows; and natural events, such as
landslides or flood-induced changes.

OVER-UTILIZATION FOR COMMERCIAL, RECREATIONAL, SCIENTIFIC
OR EDUCATIONAL PURPOSES

Pink salmon account for over 50 percent of the commercial salmon harvest on the west
coast (Wydoski and Whitney 2003) and while there is some indication that escapement
has declined in British Columbia, over-utilization has not been identified as a threat to
Washington populations (Hard et al. 1996).
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DISEASE OR PREDATION

Atlantic salmon aquaculture may cause extremely high sea lice (Lepeophtheirus
salmonis) infestation rates in pink salmon (Morton et al. 2004). Because net pen farms
may offer suitable overwintering habitat for sea lice, and pink salmon are small during
their nearshore life stage, sea lice infection may result in the high mortality of pink
salmon (Morton et al. 2004). Disease from sea lice infection includes skin erosion and
hemorrhaging that can result in lethal bacterial infections, fungal infections and
osmoregulatory failure (Wootten et al. 1982). Pink salmon are common prey items for
marine mammals in the Gulf of Alaska and are also eaten by Pacific halibut, though
consumption rates don’t appear to have a major impact on the population (Heard 1991).

ADEQUACY OF EXISTING REGULATORY MECHANISMS

Few regulatory mechanisms exist for pink salmon. Where the species overlaps with
Chinook and summer chum salmon, such as in some of the Puget Sound rivers and in
Hood Canal, it is protected by regulatory mechanisms related to those species status as
Threatened or Endangered under ESA.

OTHER FACTORS AFFECTING CONTINUED EXISTENCE

Habitat destruction is the most pressing concern for all salmon species. Their unique and
diverse habitat requirements make them especially susceptible to disturbance. Pink
salmon make heavy use of nearshore marine areas along Puget Sound and Hood Canal,
and alteration of this zone may impede their rearing and migration.

|
1-5.7 Assessment of Potential Effects from

Washington DNR Authorized Activities

Pink salmon may be affected by a variety of activities authorized by Washington DNR on
state-owned rivers, estuaries and nearshore marine areas. Like other salmonids, they
experience high rates of mortality during incubation, and disturbances, such as increased
siltation, high or low water velocities and volumes, or increased temperatures may further
impede successful emergence. Nearshore areas are thought to be of high importance for
pink salmon and activities that result in the removal of eelgrass or decreased benthic
production, such as the construction and operation of over-water structures or shoreline
armoring modifications may reduce their ability to forage and/or migrate. Outfalls may
cause localized reductions in water and sediment quality, resulting in increased turbidity,
reduced foraging efficiency, diminished habitat quality and increased potential for the
bioaccumulation of pollutants. The construction of roads and bridges may cause
increased sedimentation during construction, and may increase temperature and pollutant
loads from stormwater runoff during operation. Aquaculture operations may result in
disease transmission, decreased dissolved oxygen levels and genetic dilution. They may
also impact salmon through the increases in nitrogenous waste and the introduction of
chemicals such as antifoulants, pesticides and antibiotics.
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____________________________________________________________________________________________________|
4-11.8 Species Coverage Recommendation and

Justification

Pink salmon should be considered a Evaluation Species for the following reasons: 1)
While pink salmon are not currently listed by either the state or federal government, they
are considered Imperiled within the state of Washington by the Natural Heritage
Program,; 2) Washington DNR authorized activities have a “medium” potential to affect
the species; and 3) Sufficient information exists to assess impacts and to develop
conservation measures.

|
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4-12 River Lamprey

4-12.1 Species Name

Lampetra ayresi
Common Name: River lamprey

Initial coverage recommendation: Covered

4-12.2 Status and Rank

See glossary for listing and ranking definitions and criteria.

FEDERAL STATUS
Species of Concern

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE STATUS
State Candidate

NATURAL HERITAGE PROGRAM GLOBAL RANK
G4

NATURAL HERITAGE PROGRAM STATE RANK
S2

4-12.3 Range

The river lamprey inhabits coastal streams from northern California to northern British
Columbia and southeastern Alaska (Wydoski and Whitney 2003). However, there have
been few definitive collections or sightings of lamprey within its entire range in recent
years (Meeuwig et al. 2003). The Oregon Department of Fish and Wildlife is not even
certain if river lampreys are still present in Oregon (Kostow 2002). Part of this confusion
may be that, except for the last 6 months to 1 year of life, the western brook lamprey and
the river lamprey are indistinguishable from each other (Kostow 2002).

In Washington, there are no detailed distribution records for river lamprey, although the
species probably occurs in most major rivers (Wydoski and Whitney 2003) and is thought
to inhabit portions of the Columbia River, some rivers of the Western coast, and Puget
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Sound. Reports of river lamprey exist for the Lake Washington drainage, Lake
Sammamish and within Hood Canal near Seabeck (Wydoski and Whitney 2003). River
lamprey have also been collected more recently in Skagit Bay (Meeuwig et al 2003). A
figure representing the freshwater distribution of river lamprey in Washington may be
found in Appendix F.

4-12.4 Habitat Use

ADULT

River lamprey are anadromous fish that utilize freshwater and marine environments
throughout their life history. Young river lampreys from British Columbia rivers migrate
to the sea between the months of April and June at an average size of almost 11
centimeters. Adults then spend 4 to 5 months feeding at sea before returning in the fall
for spawning the following spring (Wydoski and Whitney 2003). While at sea, adult
river lamprey use cusped teeth in their sucker-like mouths to remove large chunks of
flesh from host fish and because of this behavior, some consider the river lamprey to be
more predatory than parasitic (Kostow 2002). Diet studies have shown that adult river
lamprey in marine habitats feed on herring, smelt and salmonids; in laboratory studies,
they have been observed feeding on shiner perch, English sole and even other river
lamprey (Wydoski and Whitney 2003). River lamprey are found near the mouth of major
rivers at depths of less than 49 meters (160 feet), although off the coast of British
Columbia, adults are found in the surface waters at depths of 26 to 33 meters (85 to 108)
feet between May and September (Wydoski and Whitney 2003). It is thought that river
lamprey may have a preference for water with reduced salinity because they tend to be
distributed in surface waters in the vicinity of major rivers, where salinities ranged
between 26 to 30 practical salinity units. Adult river lamprey in the Pacific Ocean off
British Columbia ranged in size from 14 to 25 centimeters. River lamprey begin their
return to freshwater in September after several months of feeding at sea.

SPAWNING

Adult river lamprey begin the journey to freshwater in the fall, overwinter in freshwater
streams and rivers, and then spawn the following spring (Wydoski and Whitney 2003).
In Washington State, spawning typically occurs from April to June