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About Us

We are an international nonprofit
organization that protects the natural world
through the conservation of invertebrates
and their habitats.

Our mussel conservation program aims for... X E R C E S
healthy, diverse, connected, and abundant S O C | E T Y
freshwater mussel populations.
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What is a freshwater mussel?

Asian clam
°* nonnative

e does not use a host
fish

 globally widespread

Credit: Xerces Society; USFWS.

zebra/quagga
musse

* nonnative, more
widespread in eastern
US river systems

e does not use a host
fish

* small, use of byssus

freshwater mussel

uses a host fish to complete life cycle
benthic, burrowing, and forming beds
long-lived and high diversity in North America

native and imperiled

© 2021 The Xerces Society, Inc. All rights reserved.



Oregon’s Species
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Western Ridged Mussel WENE PearISheII Mussel Floater Mussel
Gonidea angulata Margaritifera falcata Anodonta spp.
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Woestern Ridged Mussel (Gonidea angulata) Life Cycle
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" Adult mussels filter feed
nutrients from water —
360 years

Adult/Breeding

What is a freshwater
mussel?

* Long-lived, filtering, bivalve mollusk
* Relies on host fish to complete life cycle

e (Can form dense beds in rivers and streams
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Mussel Needs

Perennial Flows | Stable Habitat Burrowing
and Clean Water Features Material
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Importance of Freshwater Mussels

Filter water Create
and capture habitat,
nutrients, increase
remove benthic

Serve as food Increars].e :
for mammals, [ SfOWtARaR

birds, and other | PIOGUCEIONTOF
species other aquatic

pollutants complexity species
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Ecosystem Services Lost
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Credit: Dubose et al. 2019.

“Our research provides an example of how the loss of an abundant, long-lived organism has cascading and
long-term impacts on ecosystems. These impacts are analogous to loss of a forest in terrestrial ecosystems;
habitat provision and nutrient sequestration is altered as the community shifts and takes decades to rebound
(Ellison et al., 2005; Boyd et al., 2013). The loss of this long-lived organism and the subsequent release of this
nutrient pulse has large impacts on stream ecosystems.”
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Diversity of Freshwater Mussels in North America

307 species in North America.
>97% of diversity occurs east
of the continental divide

More than 90 ESA listed
species. “10% now extinct

Western ridged mussel a
sensitive species for FS and
BLM, state SGCN — being
considered for federal ESA
listing

Absence of needed data for
western species to support
management

Credit: USFWS/J. Butler.
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Recent Central Oregon Surveys: BLM Prineville District
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Malheur
National

wildlife Refuge

Multi-year effort: 2020-
2025

GRTS design on BLM lands

Perennial, stream order of
5th or greater (bankfull
width 7m+), fish-bearing

Limited to 475km of
stream

Weighted toward upper
basin sites

125 sites sampled for
presence/absence

Further estimates of
density at select sites

Trend analysis at 22 sites
(so far), random and
purposive




Lower Deschutes River Focal Area

* Surveys at 22 sites, total of 7.6km
Deschutes River (12 sites)

White River (4 sites)

Buck Hollow Creek (3 sites)

Deep Creek (1 site)

Trout Creek (2 sites)

* Mussels present at 10 sites (all
Deschutes River)

* Floaters (6 sites, 100 mussels)
* Western pearlshell (6 sites, 8 mussels)
* Unable to survey the middle,

mussels in soft substrate close to
shore

* Others have confirmed western
pearlshell and floater in Trout Creek
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Newberry
National
Valcanics &

Monument




Surveys at 29 GRTS sites (+1 adjacent to Smith
Rock SP), total of 6.4km

* Crooked River

North Fork Crooked River
Bear Creek

Camp Creek

South Fork

* Twelvemile Creek

Mussels present at only 3 sites outside of SF
e 122 total mussels, all three genera

Crooked below Bowman had no mussels (8
sites, 2.8km)

Additional surveys at 42 continuous river sites
within the ACEC, total of 11.5km

* 9,611 live mussels: 1 western pearlshell, 99
western ridged, the rest floaters

 Abnormal abundance of shells: >50% of total
counts in 81% of sites — Result of river dewatering
event in 20137 Other causes?
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Lower John Day River Focal Area
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Upper John Day Focal Area

Coordination with CTUIR Mussel Project in the NF and MF

e Surveys at 25 sites in the NF and
MF watersheds, total of 8km

e All three genera present, 3 total
western ridged mussels counted

* Surveys at

* John Day River Species % Abundance
e Cottonwood Creek Rl " Chanee
e Murderers Creek AR
WP, FL 173%
e South Fork John Day River WP, FL _15%
 Repeat (monitoring) surveys at 9 m’ Et Zgj
. . _ ) -48%
sites in the SF Wp 100%
* Drying events in 2021 and 2022: WP -99%
36% decline in mussel counts WP -99%
WP -17%
WP -14%
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Multi-State SGCN Freshwater Mussel Project

ODFW, WDFW, and Xerces

* Improve distribution information
(eDNA and visual surveys)

* Establish locations for long-term
monitoring (using new protocol)

* Develop standardized viability
categories and criteria for multiple
species in OR and WA

* Improve data sharing and
collaboration (WFMDB 2.0)

e Sites in the upper Deschutes,
Crooked, and upper John Day

Credit: Xerces Society.



Mass Mortality Events and Disease Studies

* Collaborative effort with USFWS, ODFW, WDFW, Chehalis
Tribe, UW-Madison
* Sampling in Crooked River at Smith Rock State Park and

John Day River

* Goldberg, T. L., Blevins, E., Leis, E. M., Standish, I. F,, Richard, J. C.,
Lueder, M. R,, Cer, R. Z., & Bishop-Lilly, K. A. (2023). Plasticity,
Paralogy, and Pseudogenization: Rhabdoviruses of Freshwater
Mussels Elucidate Mechanisms of Viral Genome Diversification and
the Evolution of the Finfish-Infecting Rhabdoviral Genera. Journal of
Virology.

. Richard, J. C., Blevins, E., Dunn, C. D, Leis, E. M., & Goldberg, T. L.
(2023). Viruses of Freshwater Mussels during Mass Mortality Events
in Oregon and Washington, USA. Viruses, 15.

Credit: USFWS/Teal Waterstrat; Anna Smith.



Threats to Mussels

Habitat loss and
destruction

Invasive species

* Fire and debris flows

HORr TR GIUElE; Impacts to host fish

* Drought and water

management Instream work

. ) i ?
e Climate change Disease:

Credit: flickr/protoflux; NRCS; Karuk Tribe DNR; USFWS; USFS/Erin Miller. v
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State of Knowledge, Conclusions, and Next Steps
for Surveys in Central Oregon

e We've learned a lot more about freshwater mussel distribution in central
Oregon in recent years!

* Western ridged mussel is scarce and rapidly declining/disappearing from
rivers in central Oregon

* Western pearlshell and floaters persist with declining populations in some
areas and dense beds in others

* Surveys continue in 2024 and 2025, including repeat visits and new sites
* Trend analysis and population estimates forthcoming

* CTUIR’s freshwater mussel program conducts long-term monitoring in the
NF and MF John Day

v
.A‘ xerces.org

© 2021 The Xerces Society, Inc. All rights reserved.



Resources

REGLLAR ARTICLE

EXTINCTION RISK OF WESTERN NORTH AMERICAN
FRESHWATER MUSSELS: ANODONTA NUTTALLIANA,
THE ANODONTA OREGONENSIS/KENNERLY] CLADE.
GONIDEA ANGULATA, AND MARGARITIFERA FALCATA
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Conserving the Gems of Our Waters

Watersheds

457

Waterbodies

1.5k

Mussel-Friendly Restoration

RVEY PROT L FRAMEWORK
FOR WESTERN NORTH AMERICAN
FRESHWATER MUSSELS

EMILIE BLEVING AND JACK FETTERS
THE XERCES SOCIETY FOR INVERTERRATE CONSERVATION
FEBRUARY 2024

PREPARED FOR THE US D1 BUREAU OF LAND
MANAGEMENT FRINEVILLE DISTRICT OFFICE
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Credit: USFWS/Roger Tabor.

Freshwater Mussels and Management

“Efforts to manage mussels are commonly considered
secondary to other economically and culturally
valuable species groups or resources (e.g. fisheries,
drinking water resources...).

However, given the integrative role of mussels in food
webs and ecosystem structure, the restoration of
mussels has a greater potential to generate
ecosystem-scale benefits through providing beneficial
interactions and enhancing ecosystem functioning”

-Eveleens and Febria 2021
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