Range extension for the Rocky Mountain Ridged Mussel,
Gonidea angulata, in British Columbia, Canada

By Linda Schroeder and Edward Johannes

Rick Harbo (Shell Club member, Marine Biologist, Nanaimo, B.C.) recently brought to the first author’s attention a range
extension in British Columbia, Canada, for Gonidea angulata (Lea, 1838) (in the U.S., the western ridged mussel, or in
Canada, the Rocky Mountain ridged mussel). It was previously only known to inhabit the Okanagan River basin in B.C. from
the north end of Okanagan Lake south to Osoyoos Lake (Canadian spelling of Okanagan is used herein instead of the U.S.
spelling of Okanogan). But in 2023 and 2024, a population was discov-
ered in the Pitt River, a lower tributary of the Fraser River, at Coquitlam.

Due to its limited range in Canada, it was federally listed under the
Species at Risk Act (SARA) and placed on the List of Wildlife Species at
Risk as Special Concern, with consideration underway for Endangered
status (COSEWIC, 2010). In the U.S., Gonidea has been petitioned for
listing under the Endangered Species Act, and a 90-day petition finding
concluded that listing “may be warranted,” triggering a full status review
(USFWS, 2021; Johannes, 2022). Still, no listing determination has been
finalized.

In 2023, the initial discovery only found dead shells in the Pitt River
and was posted on iNaturalist. In 2024, fresh dead shells were found,
and eventually some live mussels. This find was reported by Lea Gelling,
who noted that 42 live individuals from the Pitt River were tagged (B.C.
Conservation Data Centre, 2024).

To date, it appears the reason this population was overlooked is that
this area simply hadn’t been surveyed, or perhaps it was surveyed during
high water levels when the mussels were not visible. Naturally, there has
been speculation as to whether this population is native or introduced. It
has been suggested that the population was introduced by human activity
from the Okanagan, either by transport of adult Gonidea from the Okana-
gan or Columbia systems to the Fraser system, or by the introduction of
fish infected by glochidia (larval form of some freshwater mussels, includ-
ing G. angulata, that attach to fish gills) to the Fraser system. It is known
that unionid species have specific fish hosts. Confirmed or suspected fish
hosts for G. angulata in various parts of its range include sculpins (Cottus
spp.), hardhead minnow, tule perch, and potentially redside shiners and
lake whitefish, among others (Spring Rivers, 2007; O’Brien et al., 2013).

Several of these species are present in both the Fraser and Okanagan/
Columbia systems. The introduction of the New Zealand mud snail (Pota-
mopyrgus antipodarum) into the Snake River, Idaho, in the late 1980s

during the transport of New Zealand-raised rainbow trout is a perfect example of a fish-mediated human introduction of a

freshwater mollusk (Taylor, 1987; Shinn, 2001).
The impact of the Last Glacial Period on the distribution and biogeography of freshwater mollusk populations suggests

a possible natural introduction scenario (Taylor 1985; Taylor & Bright, 1987). Columbia Basin fish are clearly a significant
component of the Fraser River drainage in comparison to other coastal river drainages (McPhail & Lindsey, 1986). They are
presumed to have been introduced into the Fraser by stream capture or by stream diversion during the last glacial period
from the Okanagan (lbid.). More than likely, the Pitt population of G. angulata is not a human-mediated introduction into the
Fraser drainage.

The report of a fossil-lake deposit of Amnicola limosus in the Fraser River drainage, if verified, would further support this
possibility (King, 1981). This eastern U.S.-occurring snail was found in northwestern Montana lakes and is presumed to have
crossed the continental divide during the last glacial period (Taylor, 1985; Taylor & Bright, 1987; Johannes, 2015). There
are several drainage areas where evidence of the interchange of east-west biota has occurred in the Rocky Mountains.
One is where two new western U.S. Pyrgulopsis endemic snail species were found in Missouri River tributaries (Hershler
& Gustafson, 2001; Hershler, Lui, & Gustafson, 2008). Another area is in the Yellowstone Plateau, where populations of
Stagnicola hinkleyi and Margaritifera falcata, both western U.S. species, are found in an eastern U.S. drainage (Taylor,
1985). Far more eastern U.S. mollusk species have crossed the continental divide than have western ones. Initially found
in northwestern Montana lakes in the Columbia River drainage basin, A. limosus was later discovered in northeastern Wash-
ington lakes (Johannes, 2015). Itis more than possible that this snail could have entered the Fraser River drainage from the
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Okanagan drainage. During a survey for the New
 Zealand mud snail, A. limosus was found in west-
. ern Washington in a lake near Olympia (Johannes,
| 2010). Recently, the Washington Department of
# Fish and Wildlife (WDFW) found a second western
% Washington site for this snail at Magnuson Park in
Lake Washington, Seattle (specimens mailed to
Deixis Consultants by Sascha Kosh, WDFW, July
11, 2024), and another eastern Washington site in
a cut-off channel of the Columbia River near Mat-
tawa (N. Plants, WDFW, photos in email, Novem-
ber 20, 2025). The second site is the southernmost
locality found for this snail in Washington State.
On the west side of the Cascades, this snail likely
M rode in a proglacial lake that formed in front of the
8 Puget Lobe of the Cordilleran Ice Sheet as it moved
south from the Fraser River drainage into the Puget
Sound region and later rode it north as the Puget
Lobe retreated during the close of the last glacial
period (Bretz, 1910, 1913; Johannes, 2015).

Gonidea angulata (western ridged mussel) from the Middle Fork of the John Day] One more mention— a disjunct population of
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current siphons extended. Photo by Alexa Maine, Confederated Tribes of the Uma{ VWashington, which—unlike most coastal drainag-
tilla Indian Reservation Mussel Project. es—supports Columbia River taxa, including Juga

plicifera, a snail otherwise restricted to the lower
Columbia and major tributaries and unlikely to dis-
perse via small streams (McPhail & Lindsey, 1986; Mock et al., 2020; Johannes, 2022). The presence of Miocene Columbia
River flood basalts in the Chehalis indicates occupation of this drainage by the Columbia River during the Miocene (Jo-
hannes, 2022). Consistent with this history, genetic analyses show the Chehalis Gonidea population is highly distinct and
long isolated (Mock et al., 2020).

Nevertheless, DNA analysis of the Pitt River mussel population will be necessary to determine whether it is a natural or
human-mediated introduction.
References
Bretz, J. H. 1910. Glacial Lakes of Puget Sound: A Preliminary Paper. Journal of Geology 18(5): 448-458.
Bretz, J. H. 1913. Glaciation of the Puget Sound region. Washington Geological Survey Bulletin No. 8. 244 pp.

B.C. Conservation Data Centre. 2024. Conservation Status Report: Gonidea angulata. B.C. Ministry of Environment.
Available: https://a100.gov.bc.ca/pub/eswp/ (accessed Dec 13, 2025).

COSEWIC. 2010. COSEWIC assessment and status report on the Rocky Mountain Ridged Mussel Gonidea angulata in
Canada. Committee on the Status of Endangered Wildlife in Canada. Ottawa. x + 56 pp.

Hershler, R. and Gustafson, D. L. 2001. First record for springsnails (Mollusca: Hydrobiidae: Pyrgulopsis) from the north-
ern Rocky Mountains. Proceedings of the Biological Society 114 (1): 297-308.

Hershler, R., Liu, H-P, and Gustafson, D. L. 2008. A second species of Pyrgulopsis (Hydrobiidae) from the Missouri River
basin, with molecular evidence supporting faunal origin through Pliocene stream capture across the northern continental
divide. Journal of Molluscan Studies 74 (4): 403-413.

Johannes, E. J. 2010. Freshwater mollusks found during a survey for Potamopyrgus antipodarum (New Zealand mud-
snail) within a five-mile radius of Capitol Lake, Thurston County, Washington. The Dredgings 50(6); 3-5.

Johannes, E. J. 2015. Examining fish stomach contents to find a rare snail. The Dredgings 55 (2): 8.

Johannes, E. J. 2022. The Xerces Society petitions protection for Gonidea angulata (Lea, 1838) under the U.S. Endan-
gered Species Act. Tentacle 30: 35-37. Available: https://www.hawaii.edu/cowielab/Tentacle/Tentacle_30.pdf.

King, M. 1980. Palynological and macrofossil analyses of lake sediments from the Lillooet area, British Columbia. Mas-
ter’s Thesis. Simon Fraser University, Vancouver, British Columbia, Canada. xii + 125 pp.



McPhail, J. D. and Lindsey, C. C. 1986. Zoogeography of the freshwater fishes of Cascadia (the Columbia System and riv-
ers north to the Stikine). Pp. 615-637 In: C.H. Hocutt and E.O. Wiley (Eds.), Zoogeography of North American freshwater
fishes. John Wiley & Sons, New York. 866 pp.

Mock, K. E., Walton, J. A, Brownlee, S. F. R., Mageroy, J. H., Wilson, G., and Walker, |. R. 2020. Genetic variation at the
species and population levels in the Rocky Mountain ridged mussel (Gonidea angulata). bioRxiv 2020.11.16.385195; doi:
https://doi.org/10.1101/2020.11.16.385195.

O’Brien, C., Nez, D., Wolf, D., and Brim Box, J. 2013. Reproductive biology of Anodonta californiensis, Gonidea angulata,
and Margatritifera falcata (Bivalvia: Unionoida) in the Middle John Day River, Oregon. Northwest Science 87(1): 59-72.

Shinn, C. 2001. Potential for spread of the New Zealand mudsnail, Potamopyrgus antipodarum, in the western United
States. Master’s thesis. Montana State University, Bozeman, Montana. 102 pp.

Spring Rivers. 2007. Reproductive timing of freshwater mussels and potential impact of pulsed flows on reproductive suc-
cess. California Energy Commission, PIER Energy-Related Environmental Research Program. CEC-500-2007-097.

Taylor, D. W. 1952. Notes on the freshwater mollusks of Yellowstone Park, Wyoming. Leaflets in Malacology 1: 43-49.
Taylor, D. W. 1985. Evolution of freshwater drainages and molluscs in western North America. Pp. 265-321 In: C. J.
Smiley (ed.), Late Cenozoic history of the Pacific Northwest. American Association for the Advancement of Science, San
Fransico, 417 pp.

Taylor, D. W. 1987. Thousand Springs Preserve Threatened and Endangered snails. Status Report to The Nature Conser-
vancy, ldaho. 2 pp. report, field notes, and map.

Taylor, D. W. and Bright, R. C. 1987. Drainage history of the Bonneville Basin. Pp. 239-256 /In: R. S. Kopp and R. E.
Cohenour (Eds.), Cenozoic geology of western Utah — Sites for precious metal and hydrocarbon accumulations. Utah
Geological Association Publication 16. 684 pp.

USFWS. 2021. Endangered and threatened wildlife and plants: 90-day findings for three species. Federal Register 86:
40186-40189.

The Dredgings Volume 66 No. 1, 2026, pages 7 -9 www.PNWSC.org



