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I. Status and Distribution of Pacific lamprey in the RMUs

A. General Description of the RMUs

The Puget Sound/Strait of Juan de Fuca Region is bordered by the Strait of Juan de Fuca to the west, the
Cascade Range to the east, Puget Sound systems to the south, and the U.S.—Canada border to the north
(Figure 1). The Puget Sound/Strait of Juan de Fuca Region includes all Washington river basins flowing
into the Puget Sound, Hood Canal, and Strait of Juan de Fuca. The major river basins in the Puget Sound
initiate from the Cascade Range and flow west, discharging into Puget Sound, with the exception of the
Fraser River system, which flows northwest into British Columbia. All of the major river basins in Hood
Canal and the Strait of Juan de Fuca originate in the Olympic Mountains. This region is comprised of
20 4" field HUCs ranging in size from 435-6,604 km? (Table 1).

The Washington Coast Region is bordered by the Pacific Ocean to the West, Cape Flattery to the North,
Olympic Mountain Range and Willapa Hills to the East, and the Columbia River to the South (Figure 2).
This region includes all Washington river basins flowing directly into the Pacific Ocean. The
Washington Coast Region includes the Hoh-Quillayute, Queets-Quinault, Upper and Lower Chehalis,
Grays Harbor, and Willapa Bay sub-regions, or 4™ field HUCs, ranging in size from 1,471-3,393 km?
(Table 2).
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Figure 1. Map of watersheds within the Puget Sound/Strait of Juan de Fuca RMU.
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Table 1. Drainage Size and Level III Ecoregions of the 4" Field Hydrologic Unit Code (HUC)
Watersheds located within the Puget Sound/Strait of Juan de Fuca Region.

Watershed NHu:ﬂ():er Drail(lliize) Size Level I1I Ecoregion(s)

Fraser 17110001 645 Puget Lowland, North Cascades

Strait of Georgia 17110002 2,473 Puget Lowland, North Cascades

San Juan Islands 17110003 1,621 Puget Lowland
Nooksack 17110004 1,282 Puget Lowland, North Cascades
Upper Skagit 17110005 4,222 North Cascades

Sauk 17110006 1,919 North Cascades
Lower Skagit 17110007 1,158 Puget Lowland, North Cascades

Stillaguamish 17110008 1,823 Puget Lowland, North Cascades

Skykomish 17110009 2,209 Puget Lowland, North Cascades

Snoqualmie 17110010 1,795 Puget Lowland, Cascades, North Cascades
Snohomish 17110011 720 Puget Lowland, North Cascades
Lake Washington 17110012 1,603 Puget Lowland, Cascades, North Cascades
Duwamish 17110013 1,261 Puget Lowland, Cascades, North Cascades
Puyallup 17110014 2,580 Puget Lowland, Cascades
Nisqually 17110015 1,880 Puget Lowland, Cascades
Deschutes 17110016 435 Puget Lowland, Cascades

Skokomish 17110017 642 Coast Range, Puget Lowland, North Cascades
Hood Canal 17110018 2,479 Coast Range, Puget Lowland, North Cascades
Puget Sound 17110019 6,604 Coast Range, Puget Lowland
Dungeness-Elwha 17110020 3,289 Coast Range, Puget Lowland, North Cascades
Crescent-Hoko 17110021 2,005 Coast Range, Puget Lowland
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Figure 2. Map of watersheds within the Washington Coast RMU.

Table 2. Drainage Size and Level III Ecoregions of the 4" Field Hydrologic Unit Code (HUC)
Watersheds located within the Washington Coast Region.

HUC Drainage
Watershed Size Level III Ecoregion(s)
Number
(km’)

Hoh-

. 17100101 3,186  Coast Range, North Cascades
Quillayute
Qu@ets- 17100102 3,082  Coast Range, North Cascades
Quinault
Upper
Chehalis 17100103 3,393 Coast Range, Puget Lowland, Cascades
Lower
Chehalis 17100104 2,170  Coast Range, Puget Lowland

Grays Harbor 17100105 1,471  Coast Range
Willapa Bay 17100106 2,849  Coast Range
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B.  Status of Species

Conservation Assessment and New Updates

Pacific lamprey has not been a management priority for federal or state agencies on the Washington
Coast or Puget Sound. Lamprey distribution information is currently being gathered (environmental
DNA sampling and networking with partner agencies to fill data gaps) in Washington State tributaries.
In 2019, water samples were collected in four HUCs to help determine presence of Pacific lamprey
using environmental DNA techniques. Existing lamprey distribution and occupancy information is
largely based upon anecdotal observations, or has been collected incidentally while monitoring salmonid
species. Results of the 2019 sampling season will inform future RIP and fill data gaps.

For the Washington Coast, conservation status ranks were calculated for two of six HUCs in 2017. An
increase in available data from the Pacific Lamprey Distribution database and updates to the calculated
range extent were used to rank current occupancy and calculate ratio ranks for all six HUCs, however
the minimum required parameters to calculate a conservation status rank were not met in four HUCs,
these HUCs do not have a conservation status rank (Table 3). The historical and current occupancy for
the four HUCs without a conservation status rank still need to be finalized by the RMU work group. The
Upper Chehalis and Lower Chehalis HUCs now have enough information from partners to be assigned a
conservation status rank. Information provided allowed population size, short term trend, and threats to
be ranked for these two HUCs. A compilation of all known larval and adult Pacific Lamprey
occurrences in the Washington Coast RMU (as of 2017) are displayed in Figure 3, which is a product of
the USFWS Data Clearinghouse.

Table 3. Population demographics of the 4th Field Hydrologic Unit Code (HUC) watersheds located
within the Washington Coast Region, 2017. S1 = Critically Imperiled. S2 = Imperiled.

Occupancy (km?) Current

HUC Conservation Population Size ~ Short Term
Watershed Number  Status Rank  Historical  Current (Adults) Trend
Hoh-
Quillayute 17100101 1,000—5,000 100-500 No rank No rank
Queets-
Quinault 17100102 1,000—5,000 100-500 No rank No rank
Upper S2?
Chehalis 17100103 1,000—5,000 100-500 250-2,500 Stable
Lower S3
Chehalis 17100104 1,000-5,000 100-500 1,000—-2,500 Stable
Grays
Harbor 17100105 1,000—5,000  Zero No rank No rank
Willapa Bay 17100106 1,000-5,000 100-500 No rank No rank
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Figure 3. Current Pacific Lamprey distribution and location of 6 4th Field HUCs in the Washington
Coast RMU (USFWS Data Clearinghouse 2017).

For the Puget Sound/Strait of Juan de Fuca, conservation status ranks were calculated in four of twenty
HUCs in 2017 (Table 4). With limited data, all status ranks were S1 (Critically Imperiled) in the
Nooksack, Puyallup, Dungeness-Elwha, and Crescent-Hoko. Much is still unknown about the
watersheds in this region. Final Conservation Status Ranks changed in three HUCs. All three HUCs with
Pacific Lamprey occupancy were categorized as Critically Imperiled (S1). Information availability and
data quality were highest in the Elwha. The status of Pacific Lamprey in Sumas River, Strait of
Georgia, San Juan Islands, Upper Skagit, Sauk, Lower Skagit, Stillaguamish, Skykomish, Snoqualmie,
Snohomish, Lake Washington, Duwamish, Nisqually, Deschutes, Skokomish, Hood Canal, Puyallup and
Puget Sound HUC:s are still unknown, however with increased distribution data historical and current
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occupancy were calculated for these HUCs. These calculations should be considered preliminary until
final approval from the RMU work group.
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Table 4. Population demographic and Conservation Status Ranks of the 4th Field HUC watersheds in the
Puget Sound/Strait of Juan de Fuca Region. S1 = Critically Imperiled. Ranks highlighted in yellow
indicate a change in 2017 when all HUCs were unranked.

Current Short-term
Conservation Historical Current  Population Trend
HUC Occupancy Occupancy Size
Watershed Number Status Rank (km2) (km2) (adults) (% decline)
Sumas River 17110001 250-1,000 Zero
Strait of Georgia 17110002 250-1,000 Zero
San Juan Islands 17110003
Nooksack 17110004 S1 1,000-5,000 20-100 1,000- -Stable
10,000
Upper Skagit 17110005 1,000-5,000 Zero
Sauk 17110006 1,000-5,000 Zero
Lower Skagit 17110007 250-1,000 20-100
Stillaguamish 17110008 1,000-5,000 100-500
Skykomish 17110009 1,000-5,000 20-100
Snoqualmie 17110010 1,000-5,000 20-100
Snohomish 17110011 250-1,000 20-100
Lake Washington 17110012 250-1,000 Zero
Duwamish 17110013 250-1,000 20-100
Puyallup 17110014 S1 1,000-5,000 20-100 Unknown
Nisqually 17110015 1,000-5,000 20-100
Deschutes 17110016 250-1,000 Zero
Skokomish 17110017 250-1,000 4-20
Hood Canal 17110018 1,000-5,000 20-100
Puget Sound 17110019 1,000-5,000 20-100
Dungeness-Elwha 17110020 S1 1,000-5,000 20-100 Unknown  Increasing
10
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Crescent-Hoko 17110021 S1 250-1,000 20-100 Unknown
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Figure 4. Current Pacific Lamprey distribution and location of 20 4th Field HUCs in the Puget
Sound/Strait of Juan de Fuca RMU (USFWS Data Clearinghouse 2017).
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Distribution, Connectivity, and Threats

Lack of awareness, stream and floodplain degradation, dewatering and flow management, and
climate change were identified as threats to Pacific Lamprey in the four HUCs ranked in the
Puget Sound/Strait of Juan de Fuca RMU in 2017. These most likely account for Washington
Coast threats as well. Lack of awareness ranked as the greatest threat with moderate scope and
severity. Stream and floodplain degradation were moderate threats with moderate scope and
severity. Dewatering and flow management were moderate threats with low scope and moderate
severity. Finally, climate change was identified as a low threat in the Dungeness-Elwha HUC
with low scope and low severity. Passage was identified as a threat in the Puyallup River but
was not ranked in severity or scope. More information from all HUCs need to be collected and
analyzed before threats are ranked and prioritized.

Road crossing culverts are prevalent in the Washington Coast RMU. Poorly designed or
installed culverts may fragment aquatic habitat and impede the migration of fish. Culverts with
excessive water velocity (>0.86 m/s), inadequate attachment points, perched outlets, or added
features with abrupt 90 degree angles (e.g., baffles, fish ladder steps, outlet aprons), may obstruct
passage of adult lamprey (Moser et al. 2002; Mesa et al. 2003; Stillwater Sciences 2014;
Crandall and Wittenbach 2015). Many impassable culverts occur low in watersheds (near
tributary outlets), preventing access to miles of potential habitat. An extensive effort is
underway to inventory and prioritize problem culverts for removal, replacement or repair.

Restoration and Research Actions

To date, the primary lamprey restoration activities that have occurred or are occurring within this
RMU are being performed by organizations focused on salmon and steelhead recovery in both
western Washington RMUs. Many instream and floodplain habitat restoration activities have
been identified in watershed management plans (e.g., Puget Sound Salmon Recovery Plan
(2007)). The vast majority of these actions have been funded and designed for salmon recovery,
but work may improve habitat conditions for lamprey as well. The following lamprey research
and restoration actions were initiated by RMU partners in the Washington Coast and Puget
Sound/Strait of Juan de Fuca RMUs.

HUC Threat Action Description Type Status
RMU Population  Environmental DNA sampling  Survey Underway
to better understand lamprey
distribution.
RMU Lack of Consideration of lamprey when  Coordination Ongoing

Awareness  planning and implementing
instream habitat restoration

work
Washington Passage Initial planning, assessment, Coordination, Underway
Coast sampling for potential lamprey Survey,

passage at fish hatchery. Analysis
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