WASHINGTON'S

STATE WILDLIFE ACTION PLAN
2015 Update

Prepared by the

Washington Department of Fish and Wildlife
September, 2015

A

Waingon Department of
FISH end WILDLIFE



Recommended Citation: Washington Department of Fish and Wildlife. 2015. Washington's State
Wildlife Action Plan: 2015 Update. Washington Department of Fish and Wildlife, Olympia,
Washington, USA.

Photo Credits (Cover, Left to right): Bighorn Ram — Jim Cummins, Wdfw; Puget Blue - Kelly
McAllister, WDFW; China Rockfish — Thomas Nicodemus, NOAA; Ring-necked Snake — Wikipedia
Commons; Short-eared Owl — Wikipedia Commons; Rocky Mountain Tailed Frog - Gary Nafis,
CaliforniaHerps.com



ACKNOWLEDGMENTS

Development of the Washington State Wildlife Action Plan (SWAP) Update was a multi-year
collaborative effort involving many advisors and technical experts from the Department of Fish and
Wildlife, as well as other organizations. We want to acknowledge and thank the following individuals in
particular for contributing their time and expertise to this important work, and for helping us to ensure
that it is of high quality and value.

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE (WDFW)
Project Coordinator and content editor: Lynn Helbrecht.

Content development — Leads: Special appreciation goes to the staff who took on a lead role in writing,
editing and organizing information for species or habitats: Gary Wiles (SGCN Mammals), Joe Buchanan
(SGCN Birds), Lisa Hallock (SGCN Amphibians and Reptiles), Anne Marshall and Dayv Lowry (SGCN
Fishes), Ann Potter and Derek Stinson (SGCN Invertebrates), Dave Hays (Habitats of Greatest
Conservation Need) and Jeff Azerrad (Habitats of Greatest Conservation Need and Chapter 7-
Implementation).

Content development — Supporting Role: Preparing drafts and providing review for SGCN material was
provided by Wildlife program staff: Chris Anderson, Wendy Connally, Steve Desimone, Erin Duvuvei, Joe
Evenson, Gerry Hayes, Don Kraege, Jeff Lewis, Anita McMillian, Ruth Milner, Chris Sato, Mark Teske,
Joanne Wisniewski, and participants in the Wildlife Program Workshops in 2013 and 2014. Fish program
staff included Jennifer Blain, Bruce Baker, Bruce Bolding, Chris Donley, John Easterbrooks, Taylor
Frierson, Andrea Hennings, Brad James, Dayv Lowry, Robert Pacunski, Kurt Stick, Mike Ulrich and Patrick
Verhey. Habitat program staff included Keith Folkerts and Julie Henning.

Map product development: Leads - Andy Duff, Janet Gorrell, Kevin Kalasz, John Pierce and Shelly
Snyder. GIS Support provided by Gretchen Blatz, Brian Cosentino, Jane Jenkerson, Lori Salzer,
Christopher Treg and John Talmadge.

Leadership from Wildlife Program Managers: Eric Gardner, Penny Becker, Cynthia Wilkerson, Kevin
Kalasz, John Pierce and Nate Pamplin provided leadership and guidance throughout the SWAP
development process as well as content development and review of draft materials.

Editing assistance and overall project support: Provided by Chris Sato, Colleen Stinson and Matthew
Trenda.

Advisors: Members of the SWAP Cross Program Advisory Team provided guidance and feedback
throughout the project: Margen Carlson, Keith Folkerts, Janet Gorrell, Julie Henning, Anne Marshall, Erik
Neatherlin, John Pierce, Timothy Quinn, Dave Ware (retired), Eric Gardner, Penny Becker, Bruce
Thompson (retired), Chris Sato, and Cynthia Wilkerson.

NATURAL HERITAGE PROGRAM, WASHINGTON DEPARTMENT OF NATURAL RESOURCES: Technical
advice and hands-on assistance provided by managers and staff of the Washington Natural Heritage
Program staff was invaluable for several components of the SWAP Update. Rex Crawford, John
Fleckenstein and Joe Rocchio provided expertise and data in developing Chapter 4 - Habitats of Greatest
Conservation Need.

STATE WILDLIFE ACTION PLAN UPDATE 2015  Public Review Copy 1



WILDLIFE DIVERSITY ADVISORY COUNCIL: The Wildlife Diversity Advisory Council, convened by WDFW
to provide guidance to the agency on wildlife diversity issues, provided important perspective and
advice at various points throughout the project. Special thanks go to the SWAP committee members:
Cal Anderson, Fred Koontz, Joe Miles, and Ingrid Rasch.

ECOADAPT: Jessi Kershner led the team at EcoAdapt to assist WDFW with integrating climate sensitivity
information and projected climate impacts into the SWAP. Jessi prepared draft material for Chapter 5
and Appendix C and provided input regarding the approach and content for these components of the
SWAP.

NORTH PACIFIC LANDSCAPE CONSERVATION COOPERATIVE: Provided funding support for the Climate
Change integration work conducted as part of the SWAP Update.

STATE WILDLIFE ACTION PLAN UPDATE 2015  Public Review Copy 2



STATE WILDLIFE ACTION PLAN

TABLE OF CONTENTS

Chapter 1: Introduction and OVErVIEW ........ccccciveiiiieeiiiiniiiininieiiiiniieseiseressisnssssssssenes 1-1
1.0 CHapter OVEIVIEW ......ciiveeeiiiieeiiiiieniiiieneiiiiesssssiiesssssiessssssmssssssssssssssssensssssssssssssssnsssssssnnss 11
1.1 Background and PUIPOSE .....ccccceiiieeeiiiiiineiiiieaeiiiienssiiissssssisssssssisssssssmsssssssssssssssssnsssssssnsss 11
1.2 The Importance of State Wildlife Grants........cccccoiiieiiiiiiniiiiiiciiiiieniiniiesenes 11
1.3 GUIAING PrinCiPles .ccc.uiiieeiiiiieeiiiiiiiiiiiiniiiieneieiieaeissiesssissiessssssressssssissssssssessssssssnsssssseness 1-5
R VU T =T o o= N 1-5
1.5 A Word about Prioritization .........c.ecveeiiiiiiiinimeiiiiiiiiininiininnrssssesisssnnrssssessssssssnnneses 1-5
1.6 Eight Essential EI@mMeENts......c.cceeeuiieeiiieiiieiiiiierennerenneienserenssereseressersnsessnsessnssssansssensessnsenes 1-6
1.7 Engaging Conservation Partners...........cccceiiiiieiiiiiieiiiiineciiiiieeciiiiieesiineeesiinenesssnesessssnenees 1-6
1.8 How the 2015 SWAP Differs from the 2005 CWCS........cccccceirremeiirrennncirrenenesereneseessennsesssennns 1-6
1.9 DOCUMENT OVEIVIEW ..c.uieeuiiieniiineiiieniiiennereesisinsisresssrensssenssssnssssssssssessssnssssnssssnsssssnssssnssssnsssen 1-8

Chapter 2 — StAte OVEIVIEW ......eeiiiiiieeeciiee et erte e e e tre e e et e e e e tte e e e e abaeeeeasbeeesenbaeesennseeesennsens 1-8
Chapter 3 — Species of Greatest Conservation Need.........cccoccuveeeieiieieiciiiee e e 1-8
Chapter 4 — Habitats of Greatest Conservation NEed ..........cccoveeeeiiiieiciiieecccee et 1-9
Chapter 5 — Climate Change: Which species and habitats are most at risk?..........ccccceeeevveeennnen. 1-9
Chapter 6 — Monitoring and Adaptive Management .........cccccueeeeeiieeeeeiieee e ecree e e e 1-9
Chapter 7 — IMPlemMENTAtioN.........ccuiii it e et e e e e abe e e e e sabae e e enteeeeennes 1-9
Appendix A — SGCN FaCt SHEETS........uiiii ettt e et e e et e e e e eabae e e e abaee e enees 1-9
Appendix B — Range and Potential Habitat Distribution Maps........ccccceveiieiiiicieeicciee e 1-9
Appendix C — Climate Change Background Information..........cccceevviieiiiiiiie e 1-9
FAY Yo 1= g Lo [P D @ 10 d Y- 1 o PSPPSR 1-9
Appendix E — Prioritization IMatriX......ccoccceeei et e s e s 1-9

Chapter 2: State OVEIVIEW .......ciieeiiieiiiiieiiiiiiireeisineereneesensiesensessnsssssnsssensserenssssenssssnnsssenss 2-1
2.0 Introduction aNd OVEIVIEW ..........ceeiiiiiiiirmmneiiiiiiiiiimesseissiiiiniiinmsssssiiissssssssimsmssssses 2-1
2.1 Wildlife Species Distribution, Status and WDFW Management Priorities ......cc..c.ccccceeerrinnnnans 2-2

2.1.1 Species of Greatest Conservation Need (SGCN) .......cccoveeecieeiiiieerieeciee et 2-3
2.1.2 Other Managed SPECIES ... .uuiiiiiciiieecieee ettt ettt et e e et e e e sata e e e e stae e e e s sabeeesantaeeessssaeees 2-3
2.1.3 SWAP Habitats of Greatest Conservation NEed ........cccceevciveeiiiiieeiciiiee e 2-3
2.2 Major Statewide Conservation Problems and ISSUES .........ccooirrrrrmeiiiiiiiiiinnnnnnsininnnnnennen. 2-4
2.2.1 Habitat loss through conservation, fragmentation and degradation...........ccccccvvveeennneenn. 2-5
2.2.2 Invasive non-native plant and animal SPECIES ........ceeveeiiicciiiiieee e 2-5
2.2.3 Water quantity—allocation and diversion of surface water ..........ccccoceeeeeiieeeecciieecccnneen. 2-7
2.2.4 Water QUAlITY ISSUBS ..uuiiiii i ittt e ettt e ettt e e e e e e e st ee e e e e e e e e nnbeeeeeeeeeesnnnraaneeaeeean 2-8

2.2.5 Forest conservation and management PractiCes......cccccvevveiciiiieeie e 2-9



2.2.6 Agriculture and livestock grazing impacts to habitat.........cccccoiveiiiiinniii e, 2-10

2.2.7 Diseases and PathOZENS........ciiviuiiiiiiiiiie et e e s s e e s be e e s e e s s ares 2-11
2.2.8 Inadequate data on wildlife species, populations and habitat requirements................. 2-11
2.2.9 CliIMate CNaNEE . uiiii ittt e st e e s st e e s st e e e e s nbea e e enareeeeearees 2-12
2.3 Major Conservation Strategies .....c..cccceiieeiiiiuiiiiniiiieiiiiiiiieeiiieiieeeiraisrasireessrssssreassssassns 2-12
2.3.1 Species coNsServation STrat@gieS . ... .uuiuiuiiiiiiiiiiiiiiiiiieiiirerirrrrrrerrrrrrrrerre .. 2-13
2.3.2 Coordinated SalMON FECOVEIY .......ciiiiiiiieeiiieee et e e et e e e ree e e satee e e e abae e e enraeeeenres 2-13
2.3.3 Habitat conservation on public lands and Waterways.......cccccceecvveeeeeciiieeeccieee e, 2-14
2.3.4 Habitat conservation on tribal 1ands........ccccceeiviiiiiiiniiiin 2-15
2.3.5 Habitat conservation on private lands..........ceeeccieiieiiieie e 2-15
P W o =1 o1 = - [l e [ U] 314 [ o I PR 2-15
2.3.7 Research, monitoring and surveys of fish, wildlife and habitat..........c.ccccoccvveiiiineennnnen. 2-17
2.3.8 Direct enforcement of state laws to protect fish, wildlife and habitat.............c............. 2-17
2.3.9 Indirect enforcement of local, state and federal laws to protect fish, wildlife
ool g T o 1 7 | SR 2-18
2.3.10 Wildlife information and conservation education ...........ccceeevciieiiniciee e, 2-18
2.3.11 Wildlife recreation Programs .......cueeeeciieeeiiieeeecieeeesreeeesree e s s seree e s s ssreeessnreeessnses 2-19
2.3.12 Forest practiCes ManNABEMENT ....ccceiiiiiiuiiiieieeeeeriiiieeeee e e e e srirrteeeeesssssartraeeeessssssnnseneees 2-19
2.3.13 Landscape Conservation Efforts......ccccccecieiiiiieiiciiiec et 2-20
7R S 0o Y ol [ LYo o 2-28
T (=1 =T = o Vol - 2-28
Chapter 3: Species of Greatest Conservation Need..........ccccceiiiimeiiiiiinnciiiiienncinneneceeneenn. 3-2
0 0 Y= T 3-2
Revising the SGCN; Criteria and PrOCESS ....uviiiiiciiiieiciieee ettt e e e st e e e sbaee e s sbaeeeesbeaeeeeans 3-2
Species dropped from the SGCN list SINCE 2005 ........ccoecuiiieiiiiiieeeriee et e e srre e e 3-3
3.1 The SGON SPECIES ..ceuurreenerennireenerrenirreniereseresserensessassersssessssessnssssnsessnssssassssnssessnssssnsessnsassnne 3-6
3.1.1 MAMIMALS .ttt ettt et ettt e s bt st e st e s be e e ab e e st e e s bt e e s be e e bte e ateesbaeesabeenares 3-6
TR 0 11 {1 USRS 3-14
3.1.3 AMPHIBIANS AND REPTILES....cuuiiiiiiiieieiec e e 3-22
TR O o K] PP SRURPR 3-29
3.1.5 INVERTEBRATES ..o s 3-37
3.2 Summary of Threats and Conservation ACtioNns........cccceeeuciiieeeiiiieeecirneeereeneeneeesrenencesnennns 3-46
K A |V, =Y o o To Yo [o] [o =4V PRSP 3-46
0 b T 1ol 131 (o] o FO TP PP PP OPPPPUPPPPR 3-46
3.3 Reference INformation........ccceueeeiiiiiiiiiiiiniiiiiiinrsssesesssssssseessssessss 3-49
Explanation of Terms Used in Conservation Status Tables........ccccovverecieencieiiie e 3-49
Chapter 4: Habitats of Greatest Conservation Need .........cccccceieeiiimniiieiiiinncnenienencneeenenene 4-1
4.0 Introduction anNd OVEIVIEW .........cceeiiiuniiniiiuiiniinuiiiiinmiiiiemmeiiesmsiesiesmsstiesmsssssesmsssssessssssses 4-1
4.1 Summary of Key Habitat FEAtUures .........cciveuiiiiiieiiiiiiccircscrreneserreneseseeneseseensssesssnnsnsnens 4-6
4.1.1 Vegetation Formations and Terrestrial Ecological Systems in Washington ...................... 4-6
4.1.2 Distribution of Vegetation FOrmMations ........ccceeeiicieieiccieec et seree e e e e ereee e 4-11
4.1.3 Marine ECological SYStEMS......uiii it et e e e e e ebaa e e e naes 4-12

4.1.4 Summary of Vegetation FOrmMations ........ccoocciiiiiiiiee ettt e eiree e s evrnee e 4-13



4.1.5 Summary of SGCN and ESOC Association with Formations............ccccceeeeeeiciiieeeece e, 4-14
4.1.6 Key Stressors and Conservation Actions for SGCN Habitats (Formations and ESOCs) ....4-15

4.2 DESCRIPTIONS OF VEGETATION FORMATIONS AND ECOLOGICAL SYSTEMS OF CONCERN ..4-20

ALPINE SCRUB, FORB MEADOW AND GRASSLAND VEGETATION ...cotvtiiiiieiiiieieiiiiccee e 4-20
2 AN 2 2 = N PP 4-22
BOG AND FEN..c.utiiuiieieeiteeiteesteestteeete et eteesteesteesteesseeesaeesteesseesseesseessseessesnsessseesessseessessssessesnsenns 4-24
North Pacific Bog and FEN (ESOC) .....eiiiiiiieeiiiiee ettt ettt e e ave e e e avee e e aae e e e 4-25
CLIFF, SCREE AND ROCK VEGETATION ...ccittiiiieieeieerieesteesiteseteeteeteesseesseesseesseesnsesnsesssesssnsssseenns 4-27
Inter-Mountain Basins Active and Stabilized Dune (ESOC) ......ueevveeiieiivivreeeieeieeiiireeeeeeeennn 4-28
DEVELOPED AND URBAN ....ooiiiitiieieeit et esteesteesteeseeesaeetessteesseesseesssessseesseessesssesssesssesssseensesssenns 4-30
FLOODED AND SWAIMP FOREST ....uvtitiiieeiteesieesteeseeeteesteesseessessssssssesssesssesssesssesssesssessssesssesssenns 4-33
Columbia Basin Foothill Riparian Woodland and Shrubland (ESOC).........cccccceeevveeeeiveeeens 4-35
North Pacific Hardwood-Conifer Swamp (ESOC)........ccocoiiiiiiiiiieeciieee e e e 4-37
North Pacific Lowland Riparian Forest and Shrubland (ESOC).......ccccceeeviieeeciiieeecciee e 4-39
Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland (ESOC).....4-41
FRESHWATER AQUATIC VEGETATION, WET MEADOW, AND MARSH.........ccovvtiriiiiirriieeeiniinn, 4-44
North American Arid West Emergent Marsh (ESOC) .......cccuveiieeiiieeiieecee e 4-46
North Pacific Intertidal Freshwater Wetland (ESOC) ......cccovveiieeiiie et 4-48
Temperate Pacific Freshwater Emergent Marsh (ESOC).......ccccvevveeiieeecieeeiieeciee e e 4-50
Temperate Pacific Freshwater Mudflat (ESOC).........cocuieecieiiiiiecee et 4-52
Willamette Valley Wet Prairie (ESOC) ....ccccuueecieeeiee e e eiee et e eteeeiteesveeessne e saveeeaaeesavee s 4-53
GRASSLAND, MEADOW, AND SHRUBLAND .....uiiiiiiiiiiiiieee et e e e eeave e s s e e eeeeaeen 4-55
Columbia Basin Foothill and Canyon Dry Grassland (ESOC).......ccccecvveevcierevieeciee e 4-56
Columbia Basin Palouse Prairi@ (ESOC) .....c..eecueeeiieeiiie et steeeire e svee e etee e sve e evae e svee s 4-58
Willamette Valley Upland Prairie and Savanna (ESOC).........cccccceeevieercieeecie e 4-59
HERBACEOUS AGRICULTURAL VEGETATION ....coiiiiiiiiiieiieieeeeeeeeeeeeeeeeeeeeeeeseeeeeseessesssesssssssssmsesmnne 4-61
INTRODUCED AND SEMI-NATURAL ..ccetitiieiiieteeeeeeeeeeeeeeeeeeeeeeeeeseeeeseessesesesesessssssssssessmseseerersmmermene 4-64
OPEN FRESHWATER SYSTEIMS .. s 4-66
RECENTLY DISTURBED OR MODIFIED ....ccevttiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseeeseessssssmsesesmmmsmsmsenne 4-68
SALT MARSH VEGETATION. .. e s 4-70
Inter-Mountain Basins Greasewood Flat (ESOC).........ccccuieiiiiiieeeeiiiee et 4-71
Inter-Mountain Basins Playa and Alkaline Closed Depression (ESOC).......ccccccvveeecvireeennen. 4-72
Temperate Pacific Tidal Salt and Brackish Marsh (ESOC).......cccceeeeciieeieciiieececeee e 4-73
SCRUB AND HERBACEOUS COASTAL VEGETATION.....cuuiiiiiiccc e 4-75
North Pacific Maritime Coastal Sand Dune and Strand (ESOC).........cccceeeeeriieenieescieenienns 4-76
SEMI-DESERT SCRUB AND GRASSLAND ..ottt eeetetiies s et s e s e e e eaa e s e e e eaeennen 4-78
Columbia Plateau Low Sagebrush Steppe (ESOC) .....ccueeecueieiieeiiieeciie e 4-80
Columbia Plateau Steppe and Grassland (ESOC) ......ccceeecuvieeieeiiiieeiiee e e 4-81
Inter-Mountain Basins Big Sagebrush Steppe (ESOC) ......ccoueevvieiciiieiieeereeeiee e evee e 4-83
Inter-Mountain Basins Semi-Desert Shrub Steppe (ESOC).......cceeeecieeeieiieee e 4-85
TEMPERATE FOREST ..eiiteisiteiteeseeeettetesteesieesteesteeseeesstesssessteessesssessssssnsesssesssesssesssessssesssesnsessseens 4-87
East Cascades Oak-Ponderosa Pine Forest and Woodland (ESOC) ......cccouvveevvvereeecneneeennen. 4-90
North Pacific Dry Douglas-Fir (Madrone) Forest and Woodland (ESOC) .........cccceeeevveennnenns 4-91

North Pacific Hypermaritime Sitka Spruce Forest (ESOC) .......ccevvireiieercreeecireecreeecreeeeveens 4-93



North Pacific Hypermaritime Western Red-cedar Western Hemlock Forest (ESOC)........... 4-94

North Pacific Oak Woodland (ESOC) ........ceecuiieeiieecie ettt re e e e saee e sbaeesnnae s 4-95

Northern Rocky Mountain Ponderosa Pine Woodland and Savanna (ESOC) ...........ccc........ 4-97

Northern Rocky Mountain Western Larch Savanna (ESOC).......ccccceevieercieeeiieenieecciieesieens 4-98

Rocky Mountain Aspen Forest and Woodland (ESOC).........ccccveeiereiieeeciee e evee e 4-99

MARINE ECOLOGICAL SYSTEMS. ... uuiiiiiieiiteesieessiteesteeestteeseteesteeesieessbeeessseessaessnnessnsessnssesnns 4-101

4.3 PUTTING IT ALL TOGETHER: PRIORITY LANDSCAPES INITIATIVE.........ccevtrmunersscinnrnnennnnnnnes 4-105

4.3.1 Criteria for Priority LandSCapeS....ccuuiieeiiieeecieie e ettt e et ecree e e stre e e e sarae e e e sraeeesennaeeean 4-105

4.4 REFERENCE INFORMATION ....cccoiiiiiiimimmmnnnnssisiiimmmenssnsssssssimmnesssssssssssssssesssssssssssssssssssssssss 4-106

4.4.1 Definition Of TEIMS ..veiiiiiiiiee ettt sbee e s be e s be e e sate e sbeessabeesneas 4-106

A 1T o 1=T o | I 4= =T 4 =T Lol T PSSP 4-107

4.4.3 Specific Citations USEd iN tEXE......iiiieeiciieiiee ettt sae e e 4-107

Chapter 5: Climate Change Vulnerability of Species and Habitats .......ccccceeeeereencerenncrrennnnnee. 5-1

5.0 Introduction and OVEIVIEW .........ciiiiiiiiiinnnneiisiiiiiiieessssssiiiiiiimemsssssssiimmisssmsssssimmrsssssssss 5-1

L] 70T oY= =T o o o TSRS 5-1

5.1 Approach and Methodology...........ciiieeeiiiiiiieiiiiccirreererrrrecesrrrese s e eeasessennsseseenassessennnnans 5-1

Vulnerability Assessment MethodOIOZY .......ccccuiiiiiiiii i 5-1

SPECIES SENSITIVITY 1eeieieiiiiiieie et e e e s s s st e e e e e s s s saabeaeeeeeesssssnsssnaeeas 5-2

Habitat SENSIIVILY....ueiiiiiiie e e e e e rabre e e e sbr e e e e nreeeen 5-3

Assessing Exposure — Species and Habitat.......c.ccceeiiviiiiiiiiiic e 5-4

OVErall VUINEIaDIlity .cvveee e e e e s rbee e e e bee e e e earees 5-4

ASSESSING CONFIAENCE ...vviiiiiiiee e e e e e st e e e s s sbeee e s sbreeeeeans 5-5

5.2 Summary of Climate Impacts in Washington State........c.ccccceereeiiieiiieiirenireencreencreneeenneenens 5-5

5.2.1 Historical and Observed Changes .......cccuviieciieiiiiiieeeeiiiee e esiee e esree e esree e s svee e e ssbee e s snres 5-5

Terrestrial ECOSYSTEMS. .. uuiiiiiiiiie e ccieee ettt e et e e e et e e e st e e e sataeeeesataeeesntaeeeesnsaeeeas 5-5

FreShWater ECOSYSTEMS ...uiiiiiiiiie ettt ettt ee st e e st e e e st e e e s ataeeessataeeessnsaeeessnnraeens 5-6

Marine and Coastal ECOSYSTEMS .......uiiiiciiiieiciiie et e e e stae e e e seaae e e s raaaeee s 5-6

5.2.2 Projected FULUIE ChangeS.......cocccuiiieeciiie ettt et e ettt e e tee e e tee e e et e e e e e sabaeeeentaeesennres 5-6

TerreStrial ECOSYSTRIMS. .. uviiiiiitiiieeecieee e ettt e e ettt e e e et e e e e etbee e e e tteeeeeataee e e asseeeesasaeeeensaneesannsneans 5-6

FreShWater ECOSYSTEIMS ....uiiiiiiiie ettt e e ettt e e et e e e et e e e e sataeeesansaeeeensaeeesannrneens 5-7

Marine and Coastal ECOSYSTEMS........ciiicuiiieeciiie ettt e e et e e e erre e e e sabae e e eenraeeeeennaeeeas 5-7

5.2.3 How will climate change affect habitats and SPeCIes? .......cccceeeecieeecciiee e, 5-7

5.3 Results: Vulnerability Rankings for Species of Greatest Conservation Need ............ccceeeenene. 5-8

5.3.1 Summary of key findings from each of the species taxa ........cccceccereeeciiieeeecciee e, 5-9

5.3.2 ClimMate WatCh SPECIES ....cccviie ettt e e bae e e e arae e e e 5-16

5.4 Results: Vulnerability Rankings for Habitats of Greatest Conservation Need............c.c.ccc...... 5-28

5.4.1 Climate Vulnerability for Vegetation FOrmations ...........ccoevueiviieiiiiienieeniiccieceec e 5-30

5.4.2 Ecological Systems of Concern at highest risk from climate change .........ccccccceeuvveenneen. 5-32
5.4.3 Other Ecological Systems of Concern with high vulnerability but less than

a1 T={ YooY ] o [T s ol ISP 5-36

5.4.4 Additional Ecological Systems likely to be at high risK........ccccceeviieiiiiiiiinceee e, 5-36

5.5 Management CoNSiderations .........cccuiiirermuueiiiiiniiinimmniiiiiniiiessmsisssess 5-38

5.5.1 Important ConSiderations .......ccocciiiiiiiiieiiiiie et erre e e e e e etae e e e eabae e e e 5-38



[N Lo Y s ol 110 4 P LY { T Y o ] £ PO 5-38

=T A olo ] o U1 1 =1 o o [PPSR 5-38

5.5.2 Adaptation APProaches ... e e 5-38

5. 5.3 N X S S s 5-39

LT £ =Y =T =T ol T 5-40
CliIMAte IMPACES OVEIVIEW ..eiiiuiiiiiiieiieeiite et siee st este e ssite e sbeesstaeesateesbeeesabeessbeesnseeesnseeessseenns 5-40
Species and Habitat VUINErability ........ccooiiiiiiiiiiiiniicer e s 5-40
Chapter 6: Monitoring and Adaptive Management .........cccceeiiiieeiiiineniniiineniesen. 6-1
6.0 Introduction aNd OVEIVIEW .........ecviiiiiiiiinnnnnssiiiiiiiieessesssiiiniiimemsssssssiiiimmssssssssiimmesssssssss 6-1
6.1 WDFW Approach to Monitoring and Adaptive Management............ccceeeeeerrieencerreenncernennnnens 6-2
6.1.1 Population Assessment (status and trends Monitoring).........ccceecveeeeeciieececiiee e 6-2
6.1.2 Effectiveness and Compliance MONItOrNG ......coccuviieiiiiiiieiiieee e e 6-4

6.2 Review and Revision of the SWAP ........ccceuuiiiiiiiiiiininisisessssessessssssses. 6-5
6.3 SUMMIAIY . iiuiiiiiiuiiiiieeiieiieiiaictaitrtiteesieesinsrssrsiseessesstasstassssssssseesstssstssssassssssssssssssssssasssasssns 6-5
Chapter 7: ImMplementation........cccccieeiiieeiiiieeiiirerreeiereneeereaseereaseernseesessessnssesensessensessassesenne 7-1
7.0 SWAP Guides Conservation Implementation ..........ccooveeeeiiiieceiiiieceiiiecesreeeceseeeneeseennnnens 7-1
7.1 Approach to Prioritizing Species and Conservation Actions .........ccccccereeeeceirieencerrennncernennnns 7-3
WDFW Prioritization TOO .....cccciiiicieeiiieesiee et esee et eee et e s te e e sete s ebee e saaeesateesnseeessbeeesaseesns 7-3

7.2 Benefits to Department Programs and OpPerations.......ccccccevveeecerieeencrreenncceseensseseennssessennnnns 7-4
7.2.1 DepartmMeENnt LAndS.....ccccuueiieciiieeciiiee ettt et e e e e e s e e et e e e st a e e e st aae e e abreeeearees 7-4
7.2.2 TeChniCal ASSISTANCE.....uuviiiiiiie ettt e e et e e e s sbe e e e s abaeeesnbeeesearees 7-4
7.2.3 Species Recovery and Management .......cccccuueeeiiiieeeiiiiieeeeiieeeesreesesireeesssereeesssnseeessnnsees 7-5
7.2.4 Regional and Landscape INitiatives ......ueeiieiieiicciee e 7-6
7.2.5 Science, Research, and Data NEEAS ........uuueuiiiiii s 7-7

7.3 Benefits to our Conservation Partners.......ccccccceiiiiiiinimneiiiiiiiiinniseiissssasesees 7-7
7.4 Future ImMplementation NEEAS ......c.ccceuiireeiiieniieeertenietenieteeerennerenserensseresesressessnssssnsessnssssans 7-8
AppendiX AL: Mammals .....cccciiieiiiiiiiiiciiriiiniiireerreeereneesensessssserensssssssesenssssenssssansessnns Al-1
What is Included in AppendiX Al ........ccoiiiiireeueiiiiiiiiiniennniiiiinessesissssss Al-1
3= ] N Al1-2
AMERICAN PIKA (OChOtONG PIiNCEPS).....ccuvveeereeeereeeiteeeeieeecteeeeiteesiteeesteeseteeessaeestaeeesaeesvaseseees Al-2
BLACK-TAILED JACKRABBIT (Lepus COlifOrniCUS) ............ueeecueeeeeiiiieeeeiieeeecitieeeesveeeeeevaeeeeeaaeea s Al-4
PYGMY RABBIT (Brachylagus idQROENSIS) ..............ueeecueeeeecirieeeeeiiieeecitieeeeeiteeeeesteeeeseaaeeesenaeea s Al-6
WHITE-TAILED JACKRABBIT (Lepus tOWNSENGII) ..........ccoecuueeeeecieeeieiiieeeccieeeeeciteeeeecveeeeecvvaeaeeans Al1-8
SHREWS. ... ittt resee e e ratesa e sassesstesssasstasstsssssssenstosstasssasssnsssnssasssasssnsssnsssnns Al1-10
DESTRUCTION ISLAND SHREW (Sorex trowbridgii destructioni)...............cccoveeeeecvueeeeccrveeeennnee. A1-10
MERRIAM’S SHREW (SOIreX MEIriGmi) ..........coeeeeuveeeeeiiieeeeiiieeeecieeeeecteeeeeereee e e stee e e e envaeaeenaneas Al-11
PREBLE’S SHREW (SOeX PIEbIEi)..........uueeeaeieeeeeeeeeeeee ettt e et a et a e e Al1-13

5 2 1 RN Al-14
HOARY BAT (LOASIUIUS CINEIEUS)......vveeeeeeeeeeeeerieestieesteesiteessttaesiseasssesesteasasesesnseesaseasasssesasessanees Al-14

KEEN’S MYQTIS (MYOLiS KEENII)......ccceccueeeeeieeeeeeiieeeeeitee e eeciee e e e ctee e e e etee e e e eatae e e esabaeeeenntaeaeeanens Al-16



SILVER-HAIRED BAT (Lasionycteris NOCtIVAGANS) ..........ccuueeeecueeeeeiiieeeeeieeeeecireeeeeereeeeecsveeaeeans Al1-17

SPOTTED BAT (EUderma MACUIGLUM) .........ccueeecueieeiieeieeeiieeeeeesteeesteestaeesteestaeensaeesnseeennees Al1-19
TOWNSEND'’S BIG-EARED BAT (Corynorhinus townsendii) ..............ccoeecueeecreeeciveescieescneesneens A1-20
RODENTS ...ccuicuiiiiiiiiieiitniieeiieeeineraerettesssesssosstasssasssnsssnssssssssssssssssessssssssssssesssasssnsssnsssnsssnssanss Al1-22
BRUSH PRAIRIE POCKET GOPHER (Thomomys talpoides douglasii) ............ceeevueecveeecvnencnnenns Al1-22
GRAY-TAILED VOLE (Microtus CAniCOUAUS) .........ccccuveeeiiieieieiiireeeieeeeeesiiieeeeeeeeeeesisreeeeeseeseennnnns Al1-23
KINCAID MEADOW VOLE (Microtus pennsylvanicus Kincaidi) ............cccccoeeevvueeeeciveeeccineeeennn, Al-24
MAZAMA POCKET GOPHER (Thomomys MaAzamQ) ...........ccueeeeeiiueeeesiieeeeeiieeeeesieeeeeesneeeesnnes Al-26
NORTHERN BOG LEMMING (Synaptomys Borealis)............cueeeceueeeecieeeeeiiieeeecieeeeeeveee e Al1-27
OLYMPIC MARMOT (MQArmota OlYMPUS)..........ceeeecueeeiecieeeeecieeeeecieeeeeitieeeeeiteeesesvteeessssaeeeeeans Al1-29
SHAW ISLAND TOWNSEND’S VOLE (Microtus townsendii pUGEti) ...........ccccvueeeecvveeeriineaanns Al1-31
TOWNSEND’S GROUND SQUIRREL (Urocitellus townsendii) ............ccooueeeecvveeecccveeeecciee e A1-33
WASHINGTON GROUND SQUIRREL (Urocitellus washingtoni) .............cccccoueeeccvuveeecciuveeescnnennn A1-35
WESTERN GRAY SQUIRREL (SCIUIUS GriSEUS) .......uueeeeuereeeeiiieeeeiiieeeeiiteeeecitseeesssseeesssaeesssnseees Al1-37
TERRESTRIAL CARNIVORES .....ccuuutiiiiiiiiimmnnnisisiiimisssmsssssissiimmssssssssisiiisssssssssssssssiassssssssssssssns Al1-39
AMERICAN BADGER (TOXIAEA TAXUS).....ccccveeeeeireeeeeeieeeeeeiteeeeeeireeeeesireeeeeeiareeeesssesesesseeessnneeens Al1-39
CASCADE RED FOX (Vulpes vulpes CASCAUCNSIS) .........cccuueecuueeecieeeiiiesieeectreeeireesiteeesiaeesveeesaneas Al-41
FISHER (PeKQNiQ PENNGANT).......ccccueeeceiieiiieeiteeeeeeeeeeeste e e ctteesteestaeesaaeesstaeessaeessaessaeasseeesnsenans Al-42
GRAY WOLF (CONMIS JUDPUS) v eee e es e eeesesesseeesee e s s seessesseeseesessassesseeseeeseens Al-44
GRIZZLY BEAR (UFSUS GICLOS)....ueeecteeeeieeeitieeeiteeecteeeeteesteeestaeestaesstaeesssesssasessseessseessseesnsessnssens Al-46
LYNX (LYNX CANAUCNSIS) c....oeeveeeeieeeeeeeeeeitteeeeeeestee e te e s ctaeesteestaeesaaeesbaeessseesnseessseesseeesnsennns Al1-48
PACIFIC MARTEN — COASTAL POPULATION (Martes cauring cauring).............c..cocueevuveecrveennne. A1-50
WESTERN SPOTTED SKUNK (Spilogale gracilis) ............cuucueeeeeeeiieieiieeecieeecieesciee e scvee e Al1-52
WOLVERINE (GUIO GUIO) ...veeeeeeeeeeeeeeeeeeee e ee e eeeeeeeseeeee s ee e s ssess s s ssessassessee s eeseens A1-54
MARINE MAMIMALS......cciiiiiiiiiiiiiiiiiisisssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns A1-56
BLUE WHALE (Balaenoptera MUSCUIUS) ...........ccccuveeeeeiuieeeeeiieeeeecteeeesctee e e e ereeeeesvae e e e ntaee e nneas Al1-56
FIN WHALE (Balaenoptera PAYSQIUS) ............ueeeecueeeeeeiee et eccee e eecee e e etee e e stae e e nbae e e e Al1-57
GRAY WHALE (ESCRAFICALIUS FODUSTUS) ......veeeeeeeeeeeeieeeeeectieeeeectee e eecttee e e ectteeeeecttaeeesrtaeeeeneeaaeeans A1-59
HUMPBACK WHALE (Megaptera novaeangliQe) ................cceeeecoeeeeecieeeeeciieeeecieeeeecveee e A1-60
KILLER WHALE (OFCINUS OFCQ) ......vvveeeiieeeeeieee ettt e eeittee e ettt e e e s ttee e e eataeaseabaeasesntaeesenraeasennes Al1-62
MINKE WHALE (Balaenoptera acutOroStrata) ...........ccceeeeccueeeeeiiueeeeeiireeeeecreeeeesseeeeeeseesessnens Al-64
NORTH PACIFIC RIGHT WHALE (Eubalaena japonica) ..............ccccueeeecieeeecciieeeeciieeeeeveee e Al1-65
SEA OTTER (Enhydra IULris KENYONI)..........ooeoecuueeieiiiee ettt ecttee e ecttee e e cvtee e e aaeea e Al1-66
SEI WHALE (Bal@enoptera DOrealis) .............oucueeeeecueeeeecieeeeecieeeeectieeeeectteeeeectee e e e cvreeeeenaeeaeeans Al1-68
SPERM WHALE (Physeter macroCePRAIUS) ..........cccueeeeecuveee et e eectteee et e e ctre e e e eeaaaee e Al1-69
UNGULATES.....ciiiiiiiiiiinissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns Al1-71
BIGHORN SHEEP (OViS CANGUENSIS) ......vvvveeeeeeeeeeireeeeeieeeeeeeveeeeeereeeessreeesessreeesessseeseensresessnnnens Al-71
COLUMBIAN WHITE-TAILED DEER — COLUMBIA RIVER DPS (Odocoileus virginianus
JEUCUIUS) ..ottt ee e ettt e ettt e e e e tta e e e eetaae e e e abaeeesesbaaeesassaesesastaeeesnsnreeenn Al1-73
WOODLAND CARIBOU (RaNGIfer tArandus)............cc..occuueecueeeireeeiieeesiieeecteeesireesiveeessveeseveeesanens Al-75
REFERENCES .....cuiiiiiiiiininssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass Al1-77
SECTION A: Alphabetical list Of SPECIES ....eeiivviieiiciiie e e Al1-77
SECTION B: EXPlanation Of TEIMS .....ccciiiiiieiciiiec ettt e e et e e st e e e saan e e e e Al-78
SECTION C: Full List Of REfEIrENCES ..couveiiiiieiieeeite ettt st st sire e s saae s A1-80

APPENIX A2: BIrdS ..cceueiiiiemuiiiiimniiiiiieniiiiieniiiiiemsiiiimesiiiesiimmmiimamssstmmssssrsasssns A2-1



What is Included in APPendixX A2......cccciiiiieiiiiieniiiiiieiiiiiesiiiiesiiiesiessiesssiesssssesssss A2-1

WATERFOWL ....ciciiiiiiiiiiteiiteiieieinitenieeiessiostiosstasssnsesnsssssssssraserasessssssssasssasssasssnsssnsssnsssnssanssnnes A2-2
BARROW'’S GOLDENEYE (Bucephala iSIaNdica) ..............cccueeecueeecieeiiieecieecceeeceeecvee e A2-2
BLACK SCOTER (MEIQNitta NIGra) ........cccuueeeerieecieeeeieesieeectieeeeeesteesteestaeesteesnaeesnseessaeesnseesnees A2-4
CINNAMON TEAL (Anas cyanoptera septentrion@lum) ...........ccc.ccceeeceeeceeesceeeieeesieesceeesveens A2-5
DUSKY CANADA GOOSE (Branta canadensis ocCidentalis) ..........cccueeeeeieeieeeviueeeeieeiiieiiveeeneeeeenn A2-7
HARLEQUIN DUCK (HiStrionicus RISTIIONICUS) ..........coueevvuuueeeeeeiiieciieeeeeeeeeieesireeeeeeeeessssssseeeseeeeens A2-8
LONG-TAILED DUCK (Clangula hyemalis)...............ooeeeuueeieiiieieeeiieeeescieeeeecee e esvee e e evaee e e e A2-10
SURF SCOTER (Melanitta perspiCillata)..........c.ueeeecueeeiecieeeeccieeeeecieee et ectee e e ctee e e evaee e A2-11
WHITE-WINGED SCOTER (Melanitta fUSCA) .......c.cccvveeeeieeseeieiiieeiieesieesieeseeseessesseessessseesnens A2-13
WESTERN HIGH ARCTIC BRANT (Brant@ bernicla) ..........cccceecueevueeveesieeseesieesiessisesseeseessesnnens A2-14

UPLAND GAME BIRDS .......ciieiiirrrsiasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans A2-16
COLUMBIAN SHARP-TAILED GROUSE (Tympanuchus phasianellus columbianus)................... A2-16
GREATER SAGE-GROUSE (Centrocercus UroOpAASIANUS) .........c.eeeeecueeeeeiieeeeeiieeeeeiseeeeeisneaeanns A2-17
MOUNTAIN QUAIL (OreortyX PIiCtUS) ......ceeeueeeeieeeiieiiieeeeieesiieesseeeseesssseeesseessesssseessssesssssessns A2-19
SPRUCE GROUSE (Falcipennis CONAAENSIS) ........c...cccueeccueeecveeeieeeiieesteescteeesireesteesssaeesveeesaneas A2-21
WHITE-TAILED PTARMIGAN (LAGOPUS IEUCUIG) «...eeeeeeeeeeeeeeeeeeeeee e resse s ses s eeseens A2-22

MARINE AND WATERBIRDS .......ccoiiiiiiiiiiiiiiiiiiiiiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns A2-24
AMERICAN WHITE PELICAN (Pelecanus erythrorhynchos) ...........cccoceecueeeceeeciieescieeeceeesveeennns A2-24
BROWN PELICAN (Pelecanus 0CCIAENTALIS) ...........ccuuecvueeeceeeeiieeeiieecieeecteeesveeseieessaeesevreesanae s A2-25
CLARK’S GREBE (Aechmophiorus Clarkii).............cuuecueeccuieecieeecee e esieescteeesteesteeesvaeesvee e A2-27
COMMON LOON (GQVIQ IMMEE) ..eeeveeetieeiteeeetee et eteeestte e s cteesstas e steestae e s aeesraesbaeesnseeensnes A2-28
MARBLED MURRELET (Brachyramphus Marmoratus) ...........coeeceueeccueescveesiueesieesssesseseessseenns A2-31
RED-NECKED GREBE (POQICEPS GriSEGENA)......c...veecueeeiieeectieeeieeeiieesieeesteeesveessaaesssveesssseesaneeans A2-33
SHORT-TAILED ALBATROSS (Phoebastria QIDALIUS) ...........cueeeeveeeivieiieeeciieeeiteeecieeecireeeveeeeeneas A2-34
TUFTED PUFFIN (Fratercula CirrRGLA) ........coooeoueeeeiiii et eeeevvvee e e e e e eaavaaeee s A2-36
WESTERN GREBE (Aechmophorus ocCidentalis) ..............ccueeeeccuueeeeciieeeeciieeeeciieeeeecvveeeesaveee s A2-38

FALCONS, HAWKS, EAGLES.......ccciuiiiuiiiniiiniieniieiieiiaiiiiiiesiieissisieisisieiseesiesstssssasssssssssssnsssnsss A2-40
BALD EAGLE (Haliaeetus 1eUCOCEPRAGIUS) ...........c..uueeeeeeieieeeieee ettt et bae e e A2-40
FERRUGINOUS HAWK (BULEO FEGALIS) ....ccceeeveeaaieeeeeieeeeecteee et et e e stee e e etae e e nbae e e A2-41
GOLDEN EAGLE (AQUilO CAIYSAETOS) .....vveeeeeteeeeeeeee ettt eectee e ettt e et e e e e atae e e vtae e e enteaaeeans A2-43
PEREGRINE FALCON (FQICO PEIreGIiNUS) ........uueeeeeieeeeecieeeeeciieeeecieeeeeetee e eesitee e e e svaeesenraee e ennneas A2-44

CRANNES .. oiiiiiiiiiiiiiiiiiiiieeiieniiatiacsaitetstesstasstasstssssesseestesstasssasssassssssssssasssssssssssnssssssesssasssasssas A2-46
SANDHILL CRANE (GREATER) (Grus canadensis tabida) ..............cccoueeeecvueeeeeciieeeeeiieeeeecieeeeeans A2-46

SHOREBIRDS .....ciuiiuiiiuiitiiiniiniiiaiiieiieiioiioitacenitssitsssisstnisrsisssssesstosstasssasssnssssssssssasssnsssnsssnns A2-47
MARBLED GODWIT (LimOSQ fEAOQ) ........oeccueeeereeeitie e ettt steeectee e ste s stve s veestaessaaeesveeeeaveeens A2-47
RED KNOT (Galidris COnUEUS rOSEIAGIT) ..........ueeeevveeeeeirereeeiieeeeeiireeeeeireeeeeereeeeesreeeeeesreeeeeennens A2-49
ROCK SANDPIPER (Calidris PtilOCNEMIS)........ccccuueeeieeeieeeetieeccieeeceeecte e e cteeesveesereeseaeesvaeeenveeens A2-50
UPLAND SANDPIPER (Bartramia 1ongicQuaQ) ............ccoeecueeecueeeieeeiiieeeieeesireeeceeesveesevveesveeens A2-52
WESTERN SNOWY PLOVER (Charadrius alexandrinus NivOSUS) ...........cccvvueeeeeeeeeeeiiivveeeeeeeenieinns A2-53

PIGEONNS......cciiiiiiiiiinsissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass A2-55
BAND-TAILED PIGEON (Patagioenas fASCiQta)...........ccueecureeireeeieeeiiieeeieeesireeeiseeesseeseseeesseeans A2-55

CUCKOOS. ....ciiiiiiiieieieieieieieiesesesssesesssesesesessssssssssssssssssssesssssssssesssessssssseseseseseseseessesesssesasesasnsees A2-57

YELLOW-BILLED CUCKOO (COCCYZUS AMEIFICANUS) ......eeeeeveeecreeecrieeeireeeitaeeecreeesiseesseeseseeesseesnnes A2-57



BURROWING OWL (Athene CUNICUIAIIQ) ............coeeveeeieeecieeeieeeeeeecteeesteeesveeseeesnaeesveeesnnaeas A2-58
FLAMMULATED OWL (Otus flAmMmMEOIUS) ........cccuveeeeieeeeeeieee ettt e A2-60
GREAT GRAY OWL (SEriX NEDUIOSA) ...ttt eecttee e e ettee e e e evae e e e etreeeeeeareeaeeans A2-61
NORTHERN SPOTTED OWL (Strix occidentalis COQuring) ..............cccuecvueeeccueesceeeieeeiieeseeeesneens A2-62
SHORT-EARED OWL (ASiO fIOMIMEUS) ......ueeeeeiieeeeeiieee ettt ettt eecttee e eettee e e ettae e s e vtae e e enaeeeeeans A2-64
WESTERN SCREECH OWL (Otus kennicottii macfarlanei) ..............ccooueeecevveeeeciiieeeeccieeeeecvnenn A2-65
WOODPECKERS.......cccttuuuiiiniiiiirennsesssisiiimimessssssisiiimmmesssssssssssitmmesssssssssssssssesssssssssssssssesssssssss A2-67
LEWIS’ WOODPECKER (MeIGNErpes IEWIS) ............eoeeecuueeieiiieieeeiieeeescieeeeeseeeeesvne e e evaee e A2-67
WHITE-HEADED WOODPECKER (Picoides albolarvatus)...........ccooueeeeieeiiiceiiueeeeeeeeeeiisiveeeneeeeen A2-69
PERCHING BIRDS......coiiiiiietnnnnsieiiiiimenssnssisiiiimmesssssssssissmmsesssssssssssssssssssssssssssssssessssssssssssssssnns A2-70
LOGGERHEAD SHRIKE (LANiUS IUAOVICIANUS) ......oooeeoeeeeiereeeeiieeeeiiiieeeeeee et eeeeeivveeeeeee e A2-70
OREGON VESPER SPARROW (Pooecetes gramineus Qffinis)..........ccccceeeeveeeeecieeeeecineeeeiineenanns A2-72
PURPLE MARTIN (PrOGNe SUDIS) .....cccccuueeeeeiieieeeiiee e ettt eectee e escttee e e s tae e s e atae e s e snaae e s entaae e enneas A2-74
PYGMY NUTHATCH (SittQ PYGMOEQA)......ccccueeeeeeeiieeeeeiieeeeeiieeeescieeeeeitae e e esatae e s e sataeasensaeeeennseas A2-75
SAGE THRASHER (OreoSCOPtes MONTANUS) ........c.ueecveeeieeeciieeeieeeseeesteescteeesaeesraesnsseesreeenaneas A2-77
SAGEBRUSH SPARROW (Artemisiospiza NEVAAENSIS) ............cccueeeiueeicreeeireesireesiieeesveeseseeenanens A2-79
SLENDER-BILLED WHITE-BREASTED NUTHATCH (Sitta carolinensis aculeata).............ccc......... A2-81
STREAKED HORNED LARK (Eremophila alpestris Strigata)...........coouevvueeecveesireesieeeiieeeereeeeenn A2-83
WESTERN BLUEBIRD (Si@liG MEXICANG) ......cccuveeereeaeiiecieeeciieeecieeesteeesteesctveesveesvaeesaaeesbeeeane s A2-85
REFERENCES .....ouiiiiiiiiiiiiiiiiisiisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns A2-87
SECTION A: Alphabetical list Of SPECIES ...veiiivciiiiiiiiiee e A2-87
SECTION B: EXPlanation Of TEIMIS .....ciiiiiiiiiiciiec sttt ettt e s e e s svae e e A2-88
SECTION C: Full List Of REFEIENCES ...ueiiiciiiii et e e e A2-90
Appendix A3: Amphibians and Reptiles......cccciiiiiieiiiiiiiiiiiiieiinire e senes A3-1
What is Included in AppendiX A3........cooiiiiiieeiiiiiiiiiiieiniiiisseiessssssssesssssssas A3-1
SALAMANDERS .....cotttiiiiiinitinininirereeertmtmteestsestsestsesestsesesesestssssssstssstssstsssssssssssssssssssssssssssssssssses A3-2
TIGER SALAMANDER (Ambystoma tigrinUm) ...........cccuueeeeciueeeeeciieeeecitieeeesreeeeeevaeeeeevaeeeseaseee s A3-2
COPE’S GIANT SALAMANDER (Dicamptodon COPEI) ........uuueeecuueeeeiciieeeeiieeeeeiieeeeeieeeeeveee e A3-4
CASCADE TORRENT SALAMANDER (Rhyacotriton cascad@e) ..............cccoveeeeecveeeecceeeeeccieeeennn A3-6
COLUMBIA TORRENT SALAMANDER (Rhyacotriton Kezeri)...........cccececcueeeeecveeeeeiieeeeeciee e A3-8
OLYMPIC TORRENT SALAMANDER (Rhyacotriton olympicus) .............cccoueeeeecveeeeeciieeeeeiineaeeans A3-10
DUNN'’S SALAMANDER (Plethodon dunni)...............occcueeieeciieeeeiiieeeeceee et e e e e e A3-12
LARCH MOUNTAIN SALAMANDER (Plethodon [arselli)...............ccoueeecoueeeeciieeeeciiee e A3-14
VAN DYKE’S SALAMANDER (Plethodon vandyKei) ..............ueuucuueeieciieieeciieeeeciiee e eecvaeee s A3-16
TOADS ...ceeeiiiiiiiiiiereeaisiitiiterssnessssistttttsssssssssisssteesssssssssssssttesssssssssssssseesssssssssssssssesssnsssssssssns A3-19
WESTERN TOAD (ANGXYIUS DOIEAS) .....cccvveeuveeeteeeeieeeteeeitteescteesstaeesteestaeesteessaesnsaeesareeesnes A3-19
WOODHOUSE’S TOAD (Anaxyrus WOOARNOUSII) .......c...cccuueecuueeecieeeiieesiteeecteeesreescreeessveesveeeeaneas A3-21
FROGS ...ouuiiiiiiiiiineesiiiiiiiirensetssisssinisessssssssssssnmresssssssssssssmsesssssssssssssssesssssssssssssssessssssssssssssssnns A3-23
ROCKY MOUNTAIN TAILED FROG (ASCAPAUS MONTANUS).......c.oeeeeeeiieeeireeeeireeecieeecveeeereeesveenns A3-23
COLUMBIA SPOTTED FROG (RANG IULEIVENTIIS) .....uvvveeeereeeeeeeieeeieeetieeeeeeeeeeeeeveeeeeeiveeeesesveeeeenns A3-25
OREGON SPOTTED FROG (RANG PretioSQ) ......eeceueeeeureeeieeeireeeeiteeeitveesiteescteeesiseessaesssseesseeesanes A3-27
NORTHERN LEOPARD FROG (LithObates PiPi€Ns) .......cccevcuereuireriesreisieineeseessessseesiessseesnesseesnne A3-29

LILE L I S A3-31



GREEN SEA TURTLE (Chelonia Mydas) .........cccueeeeecueeeeecieee et eecttte e et e ectaeeeeeiraeeeeearaea e A3-31

LEATHERBACK SEA TURTLE (Dermochelys COriaCeq)............uuuuueeiiuraiiueeeiieecieeeieeesveeseeeesneenns A3-33
LOGGERHEAD SEA TURTLE (CQretta CAretta)...........ouucuueeeecueeeeeiireeeeecireeeeeeireeeeeeiveeeeeesveeeeennes A3-35
WESTERN POND TURTLE (Actinemys [Clemmys] marmorata) ...........cccceceeeeeeeescveescveescrneennnen A3-36
LIZARDS ... cuiieuiieiiiiicteiitniienitenetnseraserassesssesssosstasssasssnsssnsssnssasssssssnsessssssssssssesssasssnsssnsssnssanssanss A3-38
PYGMY HORNED LIZARD (Phrynosoma douglasii) .............ccoeeeeccveeeeeiieeeeeiieeeecieeeeeeveee e A3-38
SAGEBRUSH LIZARD (SCEI0POIUS GIraCIOSUS) ....ueeeeeevieeeeeiiieeeeitieeeeeitieeeeectieeeeectaeeessstaeessenseeaeeans A3-40
SIDE-BLOTCHED LIZARD (Uta StANSBUTIQNGQ) ...........vvveveiiiieeeeiiiireeeieeeeeeeiirieeeeeeeeeeesisseeeeeseeseennnnns A3-42
SINAKES....cceuuuiieiriiinerannssssiniiirerssssssssiseiimesessssssssssssmeeessssssssssssssresssssssssssssssesssssssssssssssessnssnsss A3-44
CALIFORNIA MOUNTAIN KINGSNAKE (Lampropeltis zonata)...........cccceveveerceenieeinceeesceesnnens A3-44
DESERT NIGHTSNAKE (Hypsiglena chloroph@eq)...............ccceeeeccueeeecciieeeeiiieeeecieeeeceee e A3-46
RING-NECKED SNAKE (Diadophis PUNCEALUS) ..........ceeecuveeeeeiieeeeeiieeeeeceeeeeetee e eevee e s eeevaee e e A3-48
SHARP-TAILED SNAKE (CONLIQ tENUIS) ..eecuveeeeieieieieiiiesieeeiee st ssiteesteesiee e sreesbeesnaae e sabeesane s A3-49
STRIPED WHIPSNAKE (COIUDEr tAENIATUS) .......veeeeetieeeeectieee ettt eectiee e ecttee e e ecttee e e ecvtae e e eenteea e A3-52
REFERENCES ....ccuiuiiiuiiiiiiiniiiiiiiiiniiiniiieiieeiioiiasiassrsisssiessissstssstasrsssssssssssosssasssasssssssnssanssansss A3-54
SECTION A: Alphabetical list Of SPECIES ...veiiivciiiiiiciiiee e A3-54
SECTION B: EXplanation Of TEIMIS .....cciiiiiiiiicieec sttt e et e e e e e s svae e e A3-55
SECTION C: Full List Of REFEIENCES ...uviiiciiiieietieee e e e e A3-57
APPENdiX Ad: FiSh....ccuiiieiiiiiiiiiiiicreicrecrreie e sreeesene e seasessnssesensssssssesenssssensassnnsesenns A4-1
What is Included in APPendiX Ad.......c..cieeiieeiiieeniiieniieeeterenerenereasesrasessnssessssessssessnssssnssssnsseses A4-1
SUMMARY OF THE FISH SCGN .....cccitiiiiiiiinininininininieenisesesesesesesesesesssssssssssssssssssssssssssssssssssssssses A4d-2
IMARINE FISH ...oeniiiiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse Ad-4
BLUNTNOSE SIXGILL SHARK (HEXANCAUS GIiSEUS) .....ccvveeceveeereeeciieeiieeecieeesreeestaeesaseesssaeesseeenens A4-4
BROADNOSE SEVENGILL SHARK (Notorynchus cepedianus).............ccceecueeecveeciveescieeeieeesiveeennes A4-6
BOCACCIO — PUGET SOUND/GEORGIA BASIN DPS (Sebastes pauciSpinis)...........ccceveeveevreenreens A4-8
BROWN ROCKFISH (Sebastes QUIICUIATUS) .........ccueeeeeiuereeeiieeeeeireeeeecreeeeeereeeeesreeeeeensneeesenns A4-10
CANARY ROCKFISH — PUGET SOUND/GEORGIA BASIN DPS (Sebastes pinniger)............c......... A4-12
CHINA ROCKFISH (SebaStes NEDUIOSUS) ......cc.uveeeeiieeeieciieee ettt ecttee e ecttee e e cvtee e e evaeea e A4-14
COPPER ROCKFISH (S5€DAStES CAUIINUS) «...eeeeeteeeeeeiieeeeectieeeeectteeeeectteeeeeitteeeeeittaeeeeertaeeeensnaaeeans A4-16
GREENSTRIPED ROCKFISH (Sebastes elongates)...........ccuueeeecveeeeecieeeecciieeeecieeeeectveeeeeciaeea e A4-18
QUILLBACK ROCKFISH (5€DaSteS MAIIGEI) .....cocuveeeaeeeieieiecieeeee ettt etee e ste et svae e svee e s A4-20
REDSTRIPE ROCKFISH (S€DASLES PrOFIGEr) .....coceuveeeeeiieeeeeieeeeeiteeeeecteeeeeeteee e e stae e s eeraee e e eanes A4-22
TIGER ROCKFISH (Sebastes NigroCinCtUs)...........ccueeeeccuueeeeeiieeeeeiieeeeecieeeeecteeesesreeesesvaeeeennens A4-24
YELLOWEYE ROCKFISH — PUGET SOUND/GEORGIA BASIN DPS (Sebastes ruberrimus)............ A4-26
PACIFIC COD — SALISH SEA POPULATION (Gadus macrocephalus).............cccceeeceueeeeccrvneenannen. A4-28
PACIFIC HAKE — GEORGIA BASIN DPS (Merluccius productus) ...........cccceeeeceveeeeecieeeeeecrveeeeenes A4-30
PACIFIC HERRING — GEORGIA BASIN DPS (Clupea pallasii)..........c..ccooueecvueeecreeeiieeeiiieeeieeesneens A4-32
PACIFIC SAND LANCE (AMMOdYtes PErsONQGLUS).........c..cccueeecueeeiieeeiiieesireeesiseesiseessseesesesesseenns A4-34
SURF SMELT (HYPOMESUS PretiOSUS) ......uuveeieeriieeeeiieeeeeitieeeeeiieeeeestieeeesssseesssssssessssssesessssseeassnns A4-36
WALLEYE POLLOCK — SOUTH PUGET SOUND (Gadus chalcogrammus) ..............ccccccccuveeennneen. A4-38
ANADROMOUS FISH — NON-SALMONIDS........ccccctttiiirimimimmmeneneeemeeeeeeeseseeesesssesssessssssssssssssssssees A4-40
EULACHON — SOUTHERN DPS (Thaleichthys pacifiCus) ..........ccoccvueeeecireeeeeiiieeeeceeeeeeieee e A4-40
PACIFIC LAMPREY (Entosphenus tridentartus)............ccoueeceeeeiueeeieeeiiieeeieeesiveescseessseeseseeesveeens A4-42

RIVER LAMPREY (LAMPELIA QYFESil) ...occuveeeeueeeereeeirieeeieeeitieeeiteeeeteeesveeseteeesveesesessssvessvesensseenns A4-44



GREEN STURGEON — SOUTHERN DPS (Acipenser medirostris) ..........c.cccoueeeecveeeeecieeeeeciiveaennns A4-46

WHITE STURGEON — COLUMBIA RIVER (Acipenser transmontanus pop. 2)........ccceceeeeeevveeennen. A4-48
SALIMONIDS ... .o ciiiiiiiiiiitiineineteiteetteestesttasesasesnssssssssssaserasessssssssesssasssasssnsssnsssnssasssasesnsesnsssnns A4-50
LOWER COLUMBIA CHINOOK SALMON ESU (Oncorhynchus tshawytscha pop. 1) .................. A4-50
PUGET SOUND CHINOOK SALMON ESU (Oncorhynchus tshawytscha pop. 15) ..........cccccuuee.. A4-52
UPPER COLUMBIA RIVER SPRING CHINOOK SALMON ESU (Oncorhynchus
ESNAWYESCAG POP. 12) oottt ettt e et e e e e e et e e s e bte e e s s bteeeeebteeeeestaeaeanns A4-54
SNAKE RIVER FALL CHINOOK SALMON ESU (Oncorhynchus tshawytscha pop. 2) ................... A4-56
SNAKE RIVER SPRING/SUMMER CHINOOK SALMON ESU (Oncorhynchus
ESRAWYESCAG POP. 8) ettt e e e et e e e et e e e e bte e e s s bteeeeebteeeesantaeaeaans A4-58
COLUMBIA RIVER CHUM SALMON ESU (Oncorhynchus keta pop. 3).......ccccccvueeeecciveeescinneenns A4-60
HOOD CANAL SUMMER CHUM SALMON ESU (Oncorhynchus keta pop. 2)..........cccccceuueeennnen. A4-62
LOWER COLUMBIA COHO SALMON ESU (Oncorhynchus kisutch pop. 1).........ccccoveeeevveeennnnen. A4-64
OZETTE SOCKEYE SALMON ESU (Oncorhynchus nerka pop. 2) ...........coccouueeeecveeeecciieeesiiineeennns A4-66
LOWER COLUMBIA STEELHEAD DPS (Oncorhynchus mykiss pop. 14) ........cccceeeeevueeeeccrveeeennnn. A4-68
MIDDLE COLUMBIA STEELHEAD DPS (Oncorhynchus myKkiss Pop. 17) .....eeeeeeeeeeeeeseereereeseeennn. A4-71
PUGET SOUND STEELHEAD DPS (Oncorhynchus myKiss pop. 37) ....cc.ueccvueeecueeecieeeiireeeiveesineenns A4-73
SNAKE RIVER BASIN STEELHEAD DPS (Oncorhynchus mykiss pop. 13) .......eeweeeeereereereereereeeenens A4-76
UPPER COLUMBIA STEELHEAD DPS (Oncorhynchus mykiss pop. 12) .........ccoceeevueecveeecveesinnanns A4-79
BULL TROUT — COASTAL RECOVERY UNIT (Salvelinus confluentus pop. 3).......ccccccevveecveecnnanns A4-81
BULL TROUT — MID-COLUMBIA RECOVERY UNIT (Salvelinus confluentus pop. 2) ................... A4-83
INLAND REDBAND TROUT (Oncorhynchus mykiss gairdneri) ...........c..ccocueeeeeeciveesieesceeesinnenns A4-85
WESTSLOPE CUTTHROAT TROUT (Oncorhynchus clarkii I@WiSi) ..........c...ccoueeeveeecveeicieeecreeennen. A4-88
FRESHWATER FISH .....uuuiiiiiiiiiiiiiiinsssssssssssssssssssssssssssssssssssss s s s ssssssssssssssssssssssssssssssssssssssns A4-90
BURBOT (LOEA JOTG) .o see s e s eses s eseeeeseesaee et se s ssessessessessessessseeeeans A4-90
LAKE CHUB (COUESIUS PIUMBEUS) ........vveeeeiieieeeiee et eectee e e s cvee e e etae e s e atae e s e sabae e s e ntaee e enneas A4-92
TUI CHUB (SipRGLEIES DICOIOI) .......eoeeeeeeeeeee ettt ee ettt et e e e et e e e aaae e e enres A4-94
LEOPARD DACE (RRAINICAtAYS fAICATUS) .....c..evveeeeeieeeeeiee ettt e et e e vae e e A4-96
UMATILLA DACE (Rhinichthys Uma@tillQ).............cc.oeeeecueeieeiiieeeeiiiee et e et evee e e A4-98
OLYMPIC MUDMINNOW (NovUMBIa RUDDBSI)..........oeeeeaeeeeeeciiie e A4-100
MARGINED SCULPIN (COttus MQrginGtUsS) .........cueeeeecuueeeeeiieeeeeciieeeeeiieeeeeiteeeeeereee e e vaee e e A4-102
MOUNTAIN SUCKER (Catostomus platyrRynchus).............ccceeeeeceeeeeciiieeeeccieeeeecieeeeeveee e A4-104
SALISH SUCKER (COtOSTOMUS SP. 4)..eeeeeaereeeeeeieeeeeeiteeeeciteeeecteeeeeetaeeesetaeaeesnaaeeessnsaeeesnanaeeens A4-106
PYGMY WHITEFISH (ProSopium COUILEIT) .........cccuuiieccueieieeiieeeeeciee et teee et e e vae e e A4-108
REFERENCES .....cociuiiuiiiiiiiiiiniiniiieiieeiieniioiiacisiissitessissstssrsisssssesstosstasssassssssssssssssssssnsssnsssnns A4-110
SECTION A: Alphabetical list Of SPECIES ....eevivcuiiiiiiiiieece e A4-110
SECTION B: EXplanation Of TEIMS ......ceicciiiiiciiie ettt e eesaaaee s A4-112
SECTION C: FUll List Of REfEIrENCES ..ccuuveiiiiieiiteeieeeteese ettt A4-114
Appendix A5: Invertebrates ... e e e s e s s e a s senes A5-1
What is Included in APPendiX AS.......ccooiiiiirmmuiiiiiiiiiiieemmeiiiiiiimmmssissssss A5-1
IMIILLIPEDE ......ceevuuuuiiiiiiiirennnessisssinesessssssssssssnesessssssssssssnesssssssssssssssessssssssssssssssssnssssssssssssennnnes A5-2
LESCHI’S MILLIPEDE (LeSChits MCAIISEEIT) c....v.eceuveeeeeereeeeeireeeeeeiireeeeeitveeeeeiseeseseseesesessneeesenneeen A5-2
IMIAYFLIES ..ooiiiiiiieiiiiiiiiirennnessiseiiniresssssssssssnnesessssssssssssnesssssssssssssssssnsssssssssssssssssssssssssssssssnnnes A5-4
MAVYFLIES (EPNEMEIOPTEIA)...cicciiieceiieeiee ettt eectee ettt et e et e e s teeete e e taeesbaeesabeeebaeesabeeenraeesnseesanes A5-4

[unnamed] (Cinygmula GArtrelli)............coooueeeceeiiieeeiee st etre s re e s eraeesaee s A5-4



[unnamed] (Paraleptophlebia falcula) ...............oooccueeeeciieiieiiee e e A5-4

[unnamed] (Paraleptophlebia JENSENI)...........cccuiecueeiieeeiieeeeeecee e re s e e saee s A5-4
[unnamed] (SiphloNUrus QUEUMNGIS) .........ccueeecueeiiieecie ettt e e eerae e saee s A5-4
DRAONGFLIES and DAIMSELFLIES .........ceuiiieiiiieiitnnccreeierenerensereassesnssesnssessnsssensessnssssnssssnnsenenne A5-7
Family Gomphidae: CLUBTAIL DRAGONFLIES.......ccooiiiiiieeee ettt e e eeeinrreee e e e e e nnnnneeea e A5-7
Columbia Clubtail (GOMPAUS IYNNAE) ..........ooeieeieiieeee et et A5-7

Pacific Clubtail (GOMPAUS KUFITIS) ......cccuvveeieieeeeeee ettt et A5-7
White-belted Ringtail (Erpetogomphus COMPOSILUS) ........ccccuueeeeeiveeeeiiieeeeicieeeeccreeeeeaveeea A5-7
SUBARCTIC BLUET (Coenagrion interrogatum).............ccouueeeecueeeeecieeeeeiieeeeeiieeesssssneesssssnsassns A5-10
STONEFLIES.......ccceeeeeeeereeeeeeeeereeeeeeeeeeeseeeeeeeeeseeeeeeeeeseseseeeeeeeseeeeseeeeeeeeseaeeeeeseeeeeeeeeaeeeaeeeasseanaran A5-12
STONEFLIES (PIECOPLEIA) weeeeieiiieeieiiiee ettt e ettt e e ttee e e etre e e e e tte e e s ebte e e e ebaeeeesastaeeeestaeesssseeaesans A5-12
Sasquatch Snowfly (Bolshecapnia sasqUALCHI)...........c...eeeecueeieeciiieeeeiieee et A5-12
Northern Forestfly (Lednia borealis) ............ccueooecueiicccieee et A5-12
Wenatchee Forestfly (Malenka WenatChee) ...............ccuueeeccueeeecciieeeeciee e A5-12

Pacific Needlefly (Megaleuctra complicQta) ..............ccccoueeeeecieeeiciieeeeeiee e A5-12
Cascades Needlefly (Megaleuctra KinCaidi) .............ccouueeeeiecuieciieeiieeccee et eeaee s A5-12
Yosemite Springfly (Megarcys YOSEMILE) .........cueccuueeceeecieeeiieeseeeecee et e e A5-12

Talol Springfly (Pictetiella I6CRIEItNEr) ............cccueeecueeiiieeciee et e A5-12

Rainier Roachfly (Solperia fENdEri) ...........oouuwiiueeeciieeeeeeeecee ettt A5-12
BEETLES ......ciiiiiiiiiiiiiiiiiisissississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns A5-17
HATCH’S CLICK BEETLE (EQNUS NGTCRI) c.veeeeneeeeeeeireeeeectee et eeeree e eeetreeeee e e eeearaee e s A5-17
Family Carabidae: GROUND AND TIGER BEETLES........ccvvttieieieeiireeeeee e e e e e e eennrreeee e e A5-19
Mann’s Mollusk-eating Ground Beetle (Scaphinotus mannii) ............cccecvvevceeecveescunenne A5-19

Beller's Ground Beetle (AGONUM BEIIEri)...........ccueecueeeeceeeiieecee et A5-19
Columbia River Tiger Beetle (Cicindela columbica)..............ccveeveeecieeciieeeiiie e ecee e, A5-19
Siuslaw Sand Tiger Beetle (Cicindela hirticollis siuslQwensis)............ccccceeeeveeeeccvveeeeecnnnnn. A5-19
CADDISFLIES ....vuiiuiiuiiiniieniieniieiiaiiiniiesiiesissisisisisssiseesiosstssstssssssssssssssssssssssssssssssssssssssasssasssns A5-24
CADDISFLIES (TrICROPEEIA) .ccccveieeeeiiie e ettt e ettt e ettt eee e e e e ette e e e e baeeeeebteeeeestaeeesssaeaesssneaesnns A5-24
[unnamed] (Alomyia ACANTAIS) .........ccocueeeeeeiee et e rae e e A5-24
[unnamed] (Goereilla bAUMANNI) .............ccooccuuiiieeiiee et e e A5-24
[unnamed] (Limnephilus fIQVaStelIUS) ...........c..ooooecuueeeeccieeececiee et A5-24
[unnamed] (Psychoglypia BroWNi) ............ccccueeeeecieeiecciee e e e A5-24
[unnamed] (Rhyacophila PICAGCA)..............coccuueeeeecieeeeeee et e A5-24
[unnamed] (RhYACOPRIla VELING) ........cc.euueeeeiieeeeeee et A5-24
IVIOTHS ...oervrrninsisstsessssssses st s bbb bbb bbb bbb A5-28
GENUS COPABIEPRAGION.......cooeeieeeeeieee ettt e e et e e et e e e s bte e e e s btae e s sbteeessasteeaesans A5-28
Sand Verbena Moth (Copablepharon fuscum)..............ccueecueecieeecieesiee et ecee e A5-28
[unnamed] (Copablepharon columbiay) ..............c.occueeeceeeiieeciieecee et A5-28
[unnamed] (CopablepRaron MULEGANS) ...........cceecceeeceeeecee et ste e e e e sree e A5-28
[unnamed] (Copablepharon viridisparsa NOPFINGEri) .........cc..cccueeeueevceeecieeiieeeceeeecree e A5-28
BUTTERFLIES......cuiiiiiiiiiiiinssssisssssssasesasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssass A5-31
GREAT ARCTIC (Oeneis Nevadensis QiGQs) .........coueeuvueeecueeeieeeeireeeiieesiteesiteeesiseesiseeessseeseseeessnes A5-31
ISLAND MARBLE (Euchloe ausonides iNSUIGNUS) ..........c....couevuereeeiiuereeeiireeeeesireeeeesreeeeeeveeeessnens A5-33
MONARCH BUTTERFLY (DANQUS PIEXIPPUS) .......oeeeueeeeieeecriieeiteeeieeecreesiteeesveesireeesiveessvseesaseeens A5-35

TAYLOR’S CHECKERSPOT (Euphydryas edith@ taylori) ...........c.cocueeieueeeceeeciieeecieeesieeeceeeeveens A5-37



Family Lycaenidae: GOSSAMER WING BUTTERFLIES........couiiiiiiiiiiiieeee e eccrreee e e e ecvnvneeee e A5-40

Makah Copper (Lycaena mariposa charlottensis).........cccecueecceeecveesceesiieesieeeceeesvee s A5-40
Golden Hairstreak (Habrodais grunus RErri) .............coueeceeecueesieeecieeeceeecee e e e ceeesvee s A5-40
Johnson’s Hairstreak (Callophrys jORNSONI)............coueecueeeceiecieecee et A5-40
Juniper Hairstreak (Callophrys gryneus Columbia Basin segregate)............ccccceveecvvennnnn. A5-40
Hoary Elfin (Callophrys polios Puget Trough segregate)..............ccoeeeecveeeeecieeeeeecveeeeennnns A5-40
Puget (Blackmore’s) Blue (Icaricia icarioides blackmorei) ............cccccoeecvveeeccieeeeccieneenne A5-40
Straits Acmon Blue (Icaricia ACmMON SP.) ........oeeecuveeeeeiiiieeeciiee e et ecee et e e e eaaae e A5-40
Subfamily Heliconiinae: FRITILLARY BUTTERFLIES.......ccceviteriereesieeieeresieeseeeseeeseeesnnesneeneeens A5-48
Puget Sound Fritillary (Speyeria Cybele pugetensis) ...........ccovuueeecveeeeecieeeeecieeeeeceee e A5-48
Valley Silverspot (Speyeria zerene Bremnerii) ............cccueeeeecveeeeeiiieeeeeiiieeeeceeeeeeeee e A5-48
Oregon Silverspot (Speyeria zerene RipPoIYta) .........c.eeeeeecveeeeciieeeeiiieee i eecree e e eaveee s A5-48
Meadow Fritillary (Boloria Bellona toddi) ............ccuueeeccueiiiciiieececiee et A5-48
Silver-bordered Fritillary (Boloria selene atrocostalis)..............ccoueueeveeeeiciieeeeiciieeeeiinneenn, A5-48
Family Hesperiidae: SKIPPER BUTTERFLIES........c.utiiiiiieieciee ettt e et e e e e A5-55
Propertius Duskywing (Erynnis propertius) western Washington populations only.......... A5-55
Oregon Branded Skipper (Hesperia colorado Salish Sea segregate)..............ccoueeeveeennnens A5-55
Mardon SKkipper (POlites MAIrdoN) ...........cueecueeeiueeecieeccee ettt s e ae e sae e e rae e sae e A5-55
Sonora SKipper (POlIteS SONOIQA SiliS) .......cccueeviueeeieeeiiee ettt e see e ste e se e estae s te e e sbaeesareeens A5-55
Yuma Skipper (OChIOdEs YUMQ)...........occuueeeueeiiieeieeecee et cee et ee st tae e srae e s eeaae s A5-55
BUMBLE BEES .......coiiiiiiiiiiiiiiiiiiisisisiiississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns A5-62
Genus Bombus: BUMBLE BEES.........ooo ittt e e eescitrveee e e e e e e saraaeee e e e e eeannes A5-62
Western Bumble Bee (Bombus oCCIAentalis) ............cuueeeeeecueecieeeiiiecieeeiieesieeecveeeeiveeens A5-62
Morrison’s Bumble Bee (BOMBUS MOITISONI) .........ccueeecueeeiieeiieeeiieescieeesaeesveeseraeesaee e A5-62
Suckley Cuckoo Bumble Bee (BOmMbUS SUCKIEYI)...........ceecueeeeueeeceeeiieeccieeeiieecieeecveeesiveens A5-62
IVIOLLUSKS ... ueicierereeessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns A5-66
Family Oreohelicidae: MOUNTAINSNALLS ......occcuiiieeieeeeciee et eeiree e e eiree e e siree e e earaee e e A5-66
Chelan Mountainsnail (Ore0RnEliX SP.1) ........uueeecueeeeeciee ettt e e earaee s A5-66
Hoder’'s Mountainsnail (OreoheliX N. SP.) ........uueeeecueeeeeeciee e A5-66
Mad River Mountainsnail (OreoneliX N. SP.) .......coccueeeeecieeeieiiee et e A5-66
Ranne’s Mountainsnail (OreoheliX N.SP.)......cc.ueeoecueiiecciee et e A5-66
Limestone Point Mountainsnail (Oreohelix sp. 18 or O. idahoensis baileyi)...................... A5-66
Family Polygyridae: FORESTSNAILS, DUSKYSNAILS, OREGONIANS, AND HESPERIANS. ............ A5-70
Dry land forestsnail (Allogona ptychophora solida)...............ccceeeecveeeeccieeeeeiiee e A5-70
Washington Duskysnail (Amnicola Sp. 2) ........oooueeeeeciiieeeeee e A5-70
Columbia Oregonian (Cryptomastix ReNdersoni) ............cueceeeeceeeceeesiieeeiieeesieeeceeesveeans A5-70
Puget Oregonian (CryptomastixX deVi) ............cccveeceeeeceeiiieeciieeeiieesreeeceeesre e erae e sree e A5-70
Poplar Oregonian (Cryptomastix POPUII) ..........cccuveeceeeeceeeiieeciee et cee et A5-70
Mission Creek Oregonian (Cryptomastix magnidentata).............cccceeeveeeceeescreeecveesireennnes A5-70
[unnamed Oregonian] (Cryptomastix mullani hemphilli)..............ccccoevveeevieeiieeeceeenireeene, A5-70
Dalles Hesperian (Vespericola depressa)...........cuuuuuueeuceeeieeeiieeeieeesireeecieeesveeseveeeseseeenes A5-70

o L a1 VY=Y =T o T - 1 ISP A5-77
Hoko Vertigo (Nearctula new sp. Or Vertigo NEW SP.) .......c.eeccuueecveeecreeeireeesireesereeesiveesnns A5-77
Pacific Vertigo (Vertigo andrusiana) .............ceeooecueeeiccieeeieiiee et e e svae e e A5-77
Idaho Vertigo (Vertigo idQROENSIS)..........cueccueeeiueeecieeeciee e cieeeetee et eeree e sae e e evee e eree e A5-77
OTHER TERRESTRAIL SNAILS ... s A5-80

Oregon Megomphix (Megomphix hemphRilli) ..............c..oooeeiueieeciiiieeiiiee e A5-80



Dalles Sideband (Monadenia fidelis Minor)...........c.....cccoueeeecieeeeciieeeeeciee e A5-80

Crowned Tightcoil (PriStiloma PilSDIYi) .........occueeeueeecieeecee et see e te e e sae e sree s A5-80
Nimapuna Tigersnail (Anguispira Nimapuna NEW SPP.)..........cccuveeeueeecieeeieeesreeeceeesseesnns A5-80
Families: Lymnaeidae and Hydrobiidae .........cooveiiiiiiiiiiciec et A5-84
Shortface Lanx or Giant Columbia River Limpet (Fisherola nuttalli) ...............cccueeeuvveennnnns A5-84
Masked DUSKYSNail (LYOGYIUS SP. 2) ..cocuueeee ettt ettt e e evae e e e eaae e e A5-84
Olympia Pebblesnail (FIUminicola VIrens)..........c..ueoucuueeeecieieeeciieeeeiieeeeceee e esvvee e esveee s A5-84
Salmon River Pebblesnail (Fluminicola gustafsoni)...........ccccueuceveeeeiiieeeeiciieeeeicieee e A5-84

Ashy Pebblesnail (FIUmMinicola fUSCUS) .........cc.uueieicuueeieciiiie ettt A5-84

Family Pleuroceridae (Genus Juga): FRESHWATER AQUATIC SNAILS ......cccoveeiiiiieeeeiree e A5-89
Barren Juga (Juga hemphilli RempRilli)...........c...ccoouueiieeciieiiiee et A5-89

Dalles Juga (Juga hemphilli dalleSensis) ..............cccueeeeecueieicciee e A5-89

ST o N I I = W Ve To Y o G J PR A5-89
Three-band JUZA (JUGQ SP. 7) ettt ettt ae e e rtae e e bae e e e A5-89
ONE-baNd JUZA (JUGQ SP. 8)..eeveneeeeeeeeeeee ettt ettt e e et e e e e e e nnaaeaan A5-89

L] LU A5-93
TAILDROPPER SLUGS. ...ttt ettt s s e ettt ee s s e e e e et aab s e e e e e e e e ababaeeeeeseeeansanannes A5-93
Bluegray Taildropper (Prophysaon COeruleum).............coceccueeccueeecveescieeeiieesieeseveesvee s A5-93
Spotted Taildropper (Prophysaon vanattae pardalis)..............ccoeeceeeecieeesiveeciieesceeesiieenns A5-93
FRESHWATER BIVALVES ......uuiiiiiiiiiiiiiiiiiiiniisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns A5-96
Families Unionidae and Margaritiferidae: FRESHWATER MUSSELS ........ccccoveiiviieeeecciiee e, A5-96
California Floater (Anodonta californiensis).........ccccuvueeceeecieeciieeecieeecee et cee e A5-96
Winged Floater (Anodonta NULLALIANG) .............ooccuveecveeeiii et eae e sre e A5-96
Western Ridged Mussel (Gonidea angulata) ............cceecceeecvueecieeecieeeiee e ecieeecvee e A5-96
Western Pearlshell (Margaritifera falcata)............oouueeceeeiiieciieeeiieeccee e svee s A5-96
MARINE BIVALVE ......uciiiiiiiiemneniiiiiiiinessssssiisiiiisesssssssisiiiiisesssssssssissimsessssssssssssssassssssssssssssss A5-100
OLYMPIA OYSTER (OStrea IUrida)..........ccuueeeecueeeeeeiieee et e ettt eette e et e e e stae e e e rae e e e saaea s A5-100
IMARINE GASTROPOD.....cctiitiiniiiniiieiieniiecianiiaiismiiemsissisieisisisiseesissstassssssssssssssssssssssssssnsssnss A5-102
PINTO ABALONE (Haliotis kKamtSChQtKANG) ............ccccueeieciiieieeiee ettt A5-102
EARTHWORIM ...ccitiiiiiiiiiiiiiiiiiniiiaiieeiiesiiosiacistssitsssissstsersisssssesssosstasssassssssssssssssasssnsssnsssnns A5-104
GIANT PALOUSE EARTHWORM (Driloleirus americnus) .............cccoueeeecueeeeciiueeeeciieeeeecnneenn A5-104
REFERENCES .....cociuiiiuiiiniiiiiiniiniiieiieeiieniioiianiiaiissitessissstsersisssssesssosstasssassssssssssssssasssnsssnsssnns A5-106
SECTION A: Alphabetical list Of SPECIES ....eeeiecuiiiieeiiee e e e A5-106
SECTION B: EXPlanation Of TEIMS ......ccicuiiiiicciiie ettt ettt e e e e e eaaaee e A5-109
SECTION C: Full List Of REfEIrENCES ..covviiiieeeteee ettt A5-111
Appendix B: Potential Range and Habitat Distribution Maps.......cccccciiiiiiiiiiincicieicniencnennnns B-1
B0 OVEIVIEW.. . iiiuuiiiiiiutiiiiiiueiiiitieiitiineietrenasettesesstresssssresassssnessssssmessssssnensssssrsnsssssnenassssnsnnsss B-1
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