N
N

N

HAL

open science

Introduced Prophysaon andersonii (J.G. Cooper, 1872)
in Quebec, Canada: first record of Prophysaon

(Gastropoda, Eupulmonata, Arionoidea) in eastern

North America, confirmed by partial-COI gene sequence

Annegret Nicolai, Robert Forsyth

» To cite this version:

Annegret Nicolai, Robert Forsyth. Introduced Prophysaon andersonii (J.G. Cooper, 1872) in
Quebec, Canada: first record of Prophysaon (Gastropoda, Eupulmonata, Arionoidea) in eastern
North America, confirmed by partial-COI gene sequence.

10.15560/16.2.307 . hal-02519141

HAL Id: hal-02519141
https://univ-rennes.hal.science/hal-02519141
Submitted on 15 Jul 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Check List, 2020, 16 (2), pp.307-316.


https://univ-rennes.hal.science/hal-02519141
https://hal.archives-ouvertes.fr

the journal of

Ch ECk L iS t biodiversity data

NOTES ON GEOGRAPHIC DISTRIBUTION Check List 16 (2):307-316

https://doi.org/10.15560/16.2.307

© PENSOFT,

Introduced Prophysaon andersonii (J.G. Cooper, 1872) in Quebec,
Canada: first record of Prophysaon (Gastropoda, Eupulmonata,
Arionoidea) in eastern North America, confirmed by partial-COI
gene sequence

Annegret Nicolai', Robert G. Forsyth?

1 Université Rennes 1, Station Biologique Paimpont, UMR CNRS 6553 EcoBio, 35380 Paimpont, France. 2 New Brunswick Museum, 277
Douglas Avenue, Saint John, NB, Canada E2K 1ES5.
Corresponding author: Annegret Nicolai, annegret.nicolai@univ-rennes|.fr

Abstract

We report for the first time the terrestrial slug Prophysaon andersonii (J.G. Cooper, 1872) from Quebec, Canada. Two
specimens were collected in Parc national du Bic. The identification was determined by the external morphology and
partial-COI gene sequence data. The genus Prophysaon is endemic to western North America, and the new record
indisputably represents an introduction. No species of Prophysaon has, until now, been noticed in North America from
outside its native range.
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Introduction known as “taildroppers” on account of their ability to
autotomize the end of their tail as a defensive behaviour
(Hand and Ingram 1950; Stasek 1967; Deyrup-Olsen et
al. 1986). In Canada one species, P. coeruleum Cocker-
ell, 1890, was assessed by COSEWIC (2016) as Endan-

gered; the other three Canadian species—P. andersonii

The genus Prophysaon Bland & W.G. Binney, 1873 is
endemic to western North America, distributed from
Attu Island, Aleutian Islands, Alaska (Roth and Lind-
berg 1981) to California and east to Idaho and Montana

(Pilsbry 1948; Smith et al. 2018). This genus has been
traditionally placed either in a broadly defined family
Arionidae (e.g. Pilsbry 1948) or in the family Anaden-
idae, when it is raised from its traditional subfamilial
rank within the Arionidae (e.g. Wiktor 2000; Bouchet
et al. 2017). Pilsbry (1948) divided the genus into two
subgenera and recognized eight species. These slugs are

(J.G. Cooper, 1872), P. foliolatum (Gould in A. Binney,
1851), and P. vanattae Pilsbry, 1948—are apparently not
at risk.

Recently, Proschwitz et al. (2017) documented P. foli-
olatum (Gould in A. Binney, 1851) in southern Sweden,
introduced from North America with the trade of salal
(Gautheria shallon Pursh) for the floral industry. One of
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us (RGF) has observed P. andersonii in association with
strongly synanthropic, mostly European, introduced ter-
restrial slugs and snails in retail plant nurseries in British
Columbia. This suggests that at least some members of
the genus are likely candidates for introduction elsewhere
by the movement of nursery stock and soil. Although the
introduced status of at least one Prophysaon species has
now been confirmed in Europe (southern Sweden; Pro-
schwitz et al. 2017), there have surprisingly not been any
reports of this genus introduced to anywhere in Canada
or the eastern USA. Nevertheless, the species was found
in southern California, 630 km south of its previously
known southernmost limit in central California (Pearce
and Richart 2010)

We use partial-COI gene sequence data to complement
morphological species identification and report P. ander-
sonii from Quebec. This appears to be the first record of
any Prophysaon species from eastern North America.

Methods

The present paper is a result of a general reconnaissance
of several Quebec national parks in Sept. 2019 by one of
us (AN). The geographic position of the collection site of
the new record of Prophysaon andersonii was obtained
using a GPS receiver (Garmin eTrex 30x, Southhamp-
ton, UK). Specimens were collected by hand and placed
directly in 95% ethanol for barcoding and deposited at
the Biodiversity Institute of Ontario (BIOUG), Guelph,
Ontario, Canada. These specimens were assigned to the
project with the project code FTMCA in the Barcode of
Life Data Systems (BOLD, http:/www.boldsystems.org,
Ratnasingham and Hebert 2007).

To map the species’ distribution, GBIF (2019) was
searched for occurrence data and the results included
535 usable records, from 20 published datasets (https:/
doi.org/10.15468/dl.dhkjfe). Added to these were 73 un-
published records held by one of us (RGF, Appendix), as
well as one record from Pearce and Richart (2010), 81 re-
cords from Smith et al. (2018), and the new record.

For the phylogenetic analysis, Anguispira alternata
(Say, 1817) (Discidae) (N = 13) from the FTMCA proj-
ect was selected as the outgroup. Samples of foot tis-
sue from P. andersonii and A. alternata were used for
molecular analysis following protocols in Layton et al.
(2019). In this protocol the barcode region of cytochrome
¢ oxidase subunit I (COI) was amplified with the univer-
sal “Folmer” primers (LCO1490/HCO2198) (Folmer et
al. 1994) and sequenced. After editing and aligning the
sequences their quality was checked. The sequence data-
set for the genus Prophysaon was completed by addi-
tional sequence data from GenBank and from various
projects on BOLD. The Barcode Index Number (BIN)
algorithm was applied to delineate clusters correspond-
ing to operational taxonomic units at the species level
(Ratnasingham and Hebert 2013).

The evolutionary history was inferred using the
Neighbor-Joining method (Saitou and Nei 1987). The
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evolutionary distances were computed using the Max-
imum Composite Likelihood method (Tamura et al.
2004) and are in the units of the number of base sub-
stitutions per site. This analysis involved 341 nucleotide
sequences (of which 13 were Anguispira alternata serv-
ing as outgroup). Sequences were mined from Genbank
and BOLD. In Genbank, the majority of sequences came
from western North America (Smith et al. 2018) and one
sequence came from Sweden, a specimen of the intro-
duced Prophysaon foliatum (Proschwitz et al. 2017). All
ambiguous positions were removed for each sequence
pair (pairwise deletion option). There were a total of 655
positions in the final dataset. Evolutionary analyses were
conducted in MEGA X (Kumar et al. 2018).

Results

Prophysaon andersonii (J.G. Cooper, 1872)

Arion? Andersonii J.G. Cooper 1872: 148, pl. 3, figs 1-5. Since at
least Pilsbry (1948), this species is frequently misspelled ander-
soni. However, according to the Code (ICZN 1999), the original
spelling Andersonii should be emended to andersonii (Article
32.5.2.5), but the -ii termination must not be changed to a single i
(Article 33.4).

New record (Fig. 1). CANADA: Quebec ¢ 2 specimens;
Bas-Saint-Laurent: municipalité régionale de comté du
Rimouski-Neigette: Parc national du Bic: Anse a Wil-
son; 48.3597°N, 068.7983°W; 10 m elev.; 9 Sept. 2016; A.
Nicolai leg.; BIOUG37881-C05 (FTMCA774-18).

Identification (Fig. 2). The external appearance of the
slugs conforms to the characters of the genus Prophys-
aon. Mantle anterior (shell not visible externally) and
coarsely granular, with pneumostome in front half of
mantle. Tail rounded, not keeled, without mucus gland at
tip, and with line of abscission of autotomized tail faintly
visible. Sides of body strongly reticulated. In alcohol,
body brownish, with darker reticulations, and with one
dark lateral band on each side of mantle. Pale dorsal
stripe running down length of tail. Length of largest slug
(Fig. 2; contracted, in ethanol): 22 mm.

Prophysaon andersonii and P. foliolatum are similar
in appearance. Colour of the skin in these species var-
ies considerably, especially in P. foliolatum which typi-
cally has the mantle rimmed with bright yellow (Burke
2013). However, the pigmentation of our Quebec speci-
mens, now that they have been in alcohol since their col-
lection, cannot be relied on. No photographs of or notes
on the Quebec specimens while alive were taken, but the
slugs were immediately recognized as P. andersonii at
the time. The preserved slugs, now discoloured, faded,
and strongly contracted in alcohol do not readily show
the main characters used in distinguishing these species
when alive. Prophysaon andersonii is decidedly smaller
than P. foliolatum, with the length of 30—60 mm when
adult and in a normal, extended position (Burke 2013);
P. foliolatum is 50—80 mm (Burke 2013) to over 100 mm
(Pilsbry 1948). Assuming the Quebec specimens are
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Figure 1. Distribution of Prophysaon andersonii. New record (yellow star) from Quebec (Anse a Wilson, Parc national du Bic Québec,
municipalité régionale de comté du Rimouski-Neigette; 48.3597°N, 068.7983°W) and occurrence records (black circles) within the native
range based on data from GBIF (2019), Pearce and Richart (2010), Smith et al. (2018), and Appendix. Abbreviations (Canada): BC = British
Columbia; (USA) AK = Alaska; CA = California; ID = Idaho; MT = Montana; OR = Oregon; WA = Washington.

fully grown, or nearly so, in their uncontracted state,
they would have been within the size range expected for
P. andersonii, or at the smallest end of the range for P.
foliolatum. The autotomized portion of the tail is some-
what longer and the line of abscission more distinctly
marked in P. foliolatum than in P. andersonii (Pilsbry
1948; Burke 2013). In our specimens, the line of abscis-
sion is hardly visible (Fig. 2), but perhaps a little more
like P. andersonii than P. foliolatum in its position on
the body, as compared with the illustrations of preserved
(contracted) slugs of these species published by Pilsbry
(1948: figs 372, 375). The reticulated pattern on the tail
is also somewhat less coarse in P. andersonii than in P.
foliolatum. Although it is difficult to tell for certain, our
specimens look to have the finer reticulation of P. ander-
sonii—again, in comparison with Pilsbry’s (1948) fig-
ures 372 and 375.

Pilsbry (1948) described and illustrated the anatomy
of the reproductive system of both species, although the
number of specimens studied does not seem to have been
great. In the nominotypical subgenus the epiphallus is
abruptly enlarged into an oblong, muscular body; Pilsbry
(1948) described this structure in P. andersonii as more

Figure 2. Preserved specimen of P. andersonii from Anse a Wilson,
Parc national du Bic, municipalité régionale de comté du Rimouski- ~ Or less straight, whereas in P. foliolatum, it was found

Neigette, Quebec, 48.3597°N, 068.7983°W (BIOUG37881-C05). to be slightly curved. He also observed that the slender
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part of the epiphallus in P. foliolatum is extremely long,
apparently longer than in P. andersonii. Although Roth
and Lindberg (1981) and Forsyth (2001) have since men-
tioned for other specimens the enlarged, muscular por-
tion of the epiphallus, there has been no comprehensive
investigation to evaluate the usefulness of these observed
differences in determining species. We did not attempt
the dissection of our material because we felt this would
not tell us anything. It is of note that Pilsbry (1948) did
not use any anatomical characters in distinguishing P.
andersonii and P. foliolatum in his key; perhaps he did
not place much importance on the data he had.

The BIN AAU1161 was assigned to the COI sequence
of the Prophysaon specimen from Quebec which falls
within the P. andersonii cluster where some other speci-
mens from British Columbia have the same BIN (Fig. 3).
Although the COI genes seems to be highly variable in
this genus (Smith et al. 2018), introduced P. andersonii
in Quebec and P. foliolatum in Sweden (Proschwitz et al.
2017) can be clearly associated with the clusters of spec-
imens from North America of these species. The node
for the P. andersonii cluster has a support value of 65%,
while the node of the P. foliolatum cluster has a support
value of 98%.

Discussion

In Canada, Prophysaon andersonii is native to British
Columbia, where it occurs along both coastal and inte-
rior areas (Forsyth 2004, 2005; Fig. 1). Among the spe-
cies of Prophysaon, this one has the broadest geographic
range, from Alaska to California and east to Idaho and
Montana (Pilsbry 1948; Roth and Lindberg 1981; Smith
et al. 2018), and thus, perhaps the greatest adaptabil-
ity. In British Columbia, P. andersonii lives in forests
mostly, but has been seen in somewhat disturbed habi-
tats (Forsyth 2004), as well as in retail plant nurseries,
where it co-occurs with introduced and anthropophilic
terrestrial snails and slugs (Forsyth pers. obs.). While the
origin and means of transport of P. andersonii to Quebec
are unknown, it seems probable to us that this species
made its way there via nursery stock.

Parc national du Bic is located on the south shore
of the St Lawrence River estuary, ca 15 km south-west
of the city of Rimouski. The park has forested, rocky
promontories connected by lowlands, which are either
forested as well or have old fields. Within the park
there are well-developed recreation facilities, includ-
ing trails and campgrounds. Therefore, the new record
of P. andersonii is in a park with quite modified habi-
tats and popular with the public. Aside from the planting
of nursery-grown vegetation, a major vector responsible
for the introduction of terrestrial molluscs (e.g. Cowie
et al. 2008; Bergey et al. 2014), one possible source of
introduction could be campers. For example, the intro-
duced slugs Deroceras reticulatum (O.F. Miiller, 1774)
and several species of the genus Arion A. Férussac, 1819
are common in British Columbia campsites, including
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some in quite remote areas (Forsyth pers. obs.), and these
seem likely to have been transported there by movement
of tents (Grimm et al. 2010) and also possibly firewood.
It is possible that P. andersonii has been transported to
Parc national du Bic in that way, although we are not sug-
gesting that cross-country transport was by this means.
Another possible means of transport of either slugs or
their eggs is by flowing water.

Wherever the local source of P. andersonii to Parc
national du Bic might have been, it seems likely that it
was nearby. We suspect that this species might occur
elsewhere in the area, and perhaps P. andersonii is more
commonly introduced in eastern Canada than currently
realised. Investigations of parks, gardens, and plant nurs-
eries in Quebec, and more generally in eastern Canada
and the north-eastern USA, might locate additional
records of this species.
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99 gi | 1569137853 | gb | MH324560.1 | Prophysaon dubium isolate MLS2016F 191 | | United States | Oregon

gi | 1569138191 | gb | MH324729.1 | Prophysaon dubium isolate MLS2016F 227 | | United States | Oregon

gi | 1569138109 | gb | MH324688.1 | Prophysaon dubium isolate MLS2016F 453 | | United States | Idaho

gi | 1569138151 | gb | MH324709.1 | Prophysaon dubium isolate CM64153 B | | United States | Idaho

Ela gi | 1569137843 | gb | MH324555.1 | Prophysaon dubium isolate CM103971 | | United States | Idaho

gi | 1569137839 | gb | MH324553.1 | Prophysaon dubium isolate MLS2016F 457 | | United States | Idaho

gi | 1569137765 | gb | MH324516.1 | Prophysaon dubium isolate C880GNB | | United States | Idaho

gi | 1569137779 | gb | MH324523.1 | Prophysaon dubium isolate MLS2016F 464 | | United States | Idaho

gi | 1569137933 | gb | MH324600.1 | Prophysaon dubium isolate CM64981 | | United States | Idaho

58| gi | 1569137957 | gb | MH324612.1 | Prophysaon dubium isolate MLS2016F 170 | | United States | Washington

90| gi | 1569137995 | gb | MH324631.1 | Prophysaon dubium isolate MLS2016F 172 | | United States | Washington
gi | 1569138113 | gb | MH324690.1 | Prophysaon dubium isolate MLS2016F 117 | | United States | Washington

88

Figure 3. Evolutionary relationship of Prophysaon species. Indicated at each branch are from left to right: record code | species name as
identified | Barcode of Life Data Systems sample ID | country | province or state | Barcode Index Number | Genbank accession number. The
single shortest tree with the sum of branch length = 3,19852518 is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985). The tree is drawn to scale,
with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. (Figure continued on next
pages.)
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Figure 3. Continued.

gi | 1569137925 | gb | MH324596.1 | Prophysaon humile isolate FIA1493GTSV1 2 | | United States | Idaho
gi | 1569138131 | gb | MH324699.1 | Prophysaon humile isolate FIA1493GTSV1 | | United States | Idaho
gi | 1569138117 | gb | MH324692.1 | Prophysaon humile isolate C1442GTSV2B | | United States | Idaho
gi | 1569137887 | gb | MH324577.1 | Prophysaon humile isolate C1442GTSV2B 3 | | United States | Idaho
gi | 1569138025 | gb | MH324646.1 | Prophysaon humile isolate CLO65GNA | | United States | Idaho
o5 | 8i | 1569138127 | gb | MH324697.1 | Prophysaon humile isolate C911GTSVIC | | United States | Idaho
\:XL gi | 1569138173 | gb | MH324720.1 | Prophysaon humile isolate FIA1296GTSV3BA | | United States | Idaho

gi | 1569138103 | gb | MH324685.1 | Prophysaon humile isolate FIA1592GTSV3AA | | United States | Idaho
gi | 1569137991 | gb | MH324629.1 | Prophysaon humile isolate FIA1131GTSV3AA | | United States | Idaho
gi | 1569138003 | gb | MH324635.1 | Prophysaon humile isolate C919GTSV1C 2 | | United States | Idaho
gi | 1569138073 | gb | MH324670.1 | Prophysaon humile isolate CLO88GTSV1B | | United States | Idaho
L gi| 1569138079 | gb | MH324673.1 | Prophysaon humile isolate FIA1739GTSV2A | | United States | Idaho
—— gi | 1569138051 | gb | MH324659.1 | Prophysaon humile isolate CM104522 B | | United States | Idaho
99 so— gi | 1569137801 | gb | MH324534.1 | Prophysaon humile isolate CM73128 | | United States | Idaho
99 gi | 1569138101 | gb | MH324684.1 | Prophysaon humile isolate CM80056 | | United States | Idaho

gi | 1569137787 | gb | MH324527.1 | Prophysaon humile isolate CM73127 | | United States | Idaho
gi | 1569138083 | gb | MH324675.1 | Prophysaon humile isolate CM73130 | | United States | Idaho

gi | 1569137951 | gb | MH324609.1 | Prophysaon humile isolate CM80074 | | United States | Idaho
gi | 1569137959 | gb | MH324613.1 | Prophysaon humile isolate CM80074 A | | United States | Idaho
gi | 1569137939 | gb | MH324603.1 | Prophysaon humile isolate CM80074 B | | United States | Idaho
GBMLG0793-06 | Prophysaon humile | | United States | Idaho | BOLD:AAK9417 | AY357613
75l gi | 38155321 | gb | AY357613.1 | Prophysaon humile isolate 3256 | | United States | Idaho
gi | 1569137763 | gb | MH324515.1 | Prophysaon humile isolate C1298GTSV2A | | United States | Idaho
gi | 1569138139 | gb | MH324703.1 | Prophysaon humile isolate CM73133 | | United States | Idaho
gi | 1569137993 | gb | MH324630.1 | Prophysaon humile isolate CM73131 | | United States | Idaho
gi | 1569138027 | gb | MH324647.1 | Prophysaon humile isolate CM73132 | | United States | Idaho
10 94 L gi | 1569138081 | gb | MH324674.1 | Prophysaon humile isolate CM73132 B | | United States | Idaho
gi | 1569137917 | gb | MH324592.1 | Prophysaon humile isolate CM73129 | | United States | Idaho
gi | 1569138169 | gb | MH324718.1 | Prophysaon humile isolate CM73121 | | United States | Idaho
94 gi | 1569138029 | gb | MH324648.1 | Prophysaon humile isolate MLS MT 019 | | United States | Montana
gi | 1569137747 | gb | MH324507.1 | Prophysaon humile isolate MLS MT 016 | | United States | Montana
gi | 1569137817 | gb | MH324542.1 | Prophysaon humile isolate FIA1238GNAA | | United States | Idaho
45| 81 | 1569137889 | gb | MH324578.1 | Prophysaon humile isolate C1043GTSV1A | | United States | Idaho
gi | 1569137927 | gb | MH324597.1 | Prophysaon humile isolate C1272GTSV2B | | United States | Idaho
gi | 1569138005 | gb | MH324636.1 | Prophysaon humile isolate MLS MT 017 | | United States | Montana
gi | 1569138085 | gb | MH324676.1 | Prophysaon humile isolate FIA1234GTSV3A 3 | | United States | Idaho
gi | 1569138105 | gb | MH324686.1 | Prophysaon humile isolate FIA1234GNBB | | United States | Idaho
gi | 1569138133 | gb | MH324700.1 | Prophysaon humile isolate C1277GTSV11B | | United States | Idaho
gi | 1569138153 | gb | MH324710.1 | Prophysaon humile isolate FIA1234GTSV3A | | United States | Idaho
gi | 1569138155 | gb | MH324711.1 | Prophysaon humile isolate FIA1238GNAA | | United States | Idaho
gi | 1569137967 | gb | MH324617.1 | Prophysaon foliolatum isolate MLS2016F 030 S4 | | United States | Washington
gi | 1569138039 | gb | MH324653.1 | Prophysaon foliolatum isolate MLS2016F 030 S5 | | United States | Washington
gi | 1569137943 | gb | MH324605.1 | Prophysaon foliolatum isolate MLS2016F 028 S2 | | United States | Washington
gi | 1569137915 | gb | MH324591.1 | Prophysaon foliolatum isolate MLS2016F 030 S6 | | United States | Washington
gi | 1569137901 | gb | MH324584.1 | Prophysaon foliolatum isolate MLS2016F 028 S3 | | United States | Washington
gi | 1569137899 | gb | MH324583.1 | Prophysaon foliolatum isolate MLS2016F 028 S1 | | United States | Washington
gi | 1569137847 | gb | MH324557.1 | Prophysaon foliolatum isolate MLS2016F 030 S3 | | United States | Washington
gi | 1569137869 | gb | MH324568.1 | Prophysaon foliolatum isolate MLS2016F 027 S1 | | United States | Washington
gi | 1569137911 | gb | MH324589.1 | Prophysaon foliolatum isolate MLS2016F 027 S2 | | United States | Washington
gi | 1569137941 | gb | MH324604.1 | Prophysaon foliolatum isolate MLS2016F 023 S2 | | United States | Washington
gi | 1569137983 | gb | MH324625.1 | Prophysaon foliolatum isolate MLS2016F 027 S3 | | United States | Washington
gi | 1569138055 | gb | MH324661.1 | Prophysaon foliolatum isolate MLS2016F 029 S1 | | United States | Washington
gi | 1569137803 | gb | MH324535.1 | Prophysaon foliolatum isolate MLS2016F 030 S2 | | United States | Washington
99 | gi | 1569138141 | gb | MH324704.1 | Prophysaon foliolatum isolate MLS2016F 030 S1 | | United States | Washington
gi | 1569137825 | gb | MH324546.1 | Prophysaon foliolatum isolate MLS2016F 031 S2 | | United States | Washington
gi | 1569137919 | gb | MH324593.1 | Prophysaon foliolatum isolate MLS2016F 035 S1 | | United States | Washington
99 | gi | 1569138107 | gb | MH324687.1 | Prophysaon foliolatum isolate MLS2016F 031 S3 | | United States | Washington
gi | 1569138121 | gb | MH324694.1 | Prophysaon foliolatum isolate MLS2016F 031 S1 | | United States | Washington
gi | 1569137897 | gb | MH324582.1 | Prophysaon foliolatum isolate MLS2016F 038 S1 | | United States | Washington
96 L gi | 1569138045 | gb | MH324656.1 | Prophysaon foliolatum isolate CM64707 | | United States | Washington
72| GBMLG0792-06 | Prophysaon foliolatum | | United States | Washington | BOLD:AAX7848 | AY357612
I gi | 38155319 | gb | AY357612.1 | Prophysaon foliolatum isolate 3272 | | United States | Washington
gi | 1320653215 | gb | 03.1 | i | | Europe | Sweden | | INTRODUCED
JHTHE136-17 | Prophysaon foliolatum | | Canada | British Columbia | BOLD:ADG7155 |
gi | 1569138119 | gb | MH324693.1 | Prophysaon foliolatum isolate CM80455 | | United States | Washington
gi | 1569137955 | gb | MH324611.1 | Prophysaon foliolatum isolate CM70371 | | United States | Washington

8

gi | 1569137895 | gb | MH324581.1 | Prophysaon foliolatum isolate MLS2016F 035 S2 | | United States | Washington
99 L gi | 1569137953 | gb | MH324610.1 | Prophysaon foliolatum isolate MLS2016F 030 S7 | | United States | Washington
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Figure 3. Continued.

gi | 1569138041 | gb | MH324654.1 | Prophysaon andersonii isolate MLS2016F 193 | | United States | Oregon
66| 8 | 1569138147 | gb | MH324707.1 | Prophysaon andersonii isolate MLS2016F 195 S2 | | United States | Oregon
gi | 1569137979 | gb | MH324623.1 | Prophysaon andersonii isolate MLS2016F 199 | | United States | Oregon
gi | 1569137845 | gb | MH324556.1 | Prophysaon andersonii isolate MLS2016F 197 | | United States | Oregon
ss3l gi | 1569138021 | gb | MH324644.1 | Prophysaon andersonii isolate MLS2016F 200 | | United States | Oregon
gi | 1569137815 | gb | MH324541.1 | Prophysaon andersonii isolate MLS2016F 187 S3 | | United States | Oregon
gi | 1569138067 | gb | MH324667.1 | Prophysaon andersonii isolate MLS2016F 185 | | United States | Oregon
gi | 1569138069 | gb | MH324668.1 | Prophysaon andersonii isolate MLS2016F 187 S1 | | United States | Oregon

6, GBMLG0790-06 | Prophysaon andersonii | | United States | Oregon | BOLD:AAR6835 | AY357610

gi | 38155315 | gb | AY357610.1 | Prophysaon andersonii isolate 2171 | | United States | Oregon
47| 81 | 1569137813 | gb | MH324540.1 | Prophysaon andersonii isolate MLS2016F 223 | | United Stats | Oregon

gi | 1569137857 | gb | MH324562.1 | Prophysaon andersonii isolate MLS2016F 222 | | United States | Oregon
gi | 1569137905 | gb | MH324586.1 | Prophysaon andersonii isolate MLS2016F 215 | | United States | Oregon
gi | 1569137977 | gb | MH324622.1 | Prophysaon andersonii isolate MLS2016F 210 | | United States | Oregon
gi | 1569138043 | gb | MH324655.1 | Prophysaon andersonii isolate MLS2016F 217 | | United States | Oregon
gi | 1569137987 | gb | MH324627.1 | Prophysaon andersonii isolate MLS2016F 270 S2 | | United States | Oregon
gi | 1569138181 | gb | MH324724.1 | Prophysaon andersonii isolate MLS2016F 270 S3 | | United States | Oregon
| 8i | 1569138183 | gb | MH324725.1 | Prophysaon andersonii isolate MLS2016F 270 S1 | | United States | Oregon
gi | 1569137785 | gb | MH324526.1 | Prophysaon andersonii isolate MLS2016F 280 | | United States | Oregon
891 gi | 1569137793 | gb | MH324530.1 | Prophysaon andersonii isolate MLS2016F 271 S1 | | United States | Oregon
gi | 1569138097 | gb | MH324682.1 | Prophysaon andersonii isolate MLS2016F 336 S2 | | United States | Oregon
gi | 1569137823 | gb | MH324545.1 | Prophysaon andersonii isolate MLS2016F 324 | | United States | Oregon
gi | 1569137811 | gb | MH324539.1 | Prophysaon andersonii isolate MLS2016F 322 S3 | | United States | Oregon
gi | 1569138187 | gb | MH324727.1 | Prophysaon andersonii isolate MLS2016F 325 S1 | | United States | Oregon
gi | 1569138145 | gb | MH324706.1 | Prophysaon andersonii isolate MLS2016F 189 | | United States | Oregon
99 gi | 1569137791 | gb | MH324529.1 | Prophysaon andersonii isolate MLS2016F 201 | | United States | Oregon
gi | 1569137965 | gb | MH324616.1 | Prophysaon andersonii isolate MLS2016F 203 | | United States | Oregon
gi | 1569137947 | gb | MH324607.1 | Prophysaon andersonii isolate MLS2016F 238 | | United States | Oregon
991 gi | 1569137985 | gb | MH324626.1 | Prophysaon andersonii isolate MLS2016F 249 | | United States | Oregon

gi | 1569138057 | gb | MH324662.1 | Prophysaon andersonii isolate MLS2016F 373 | | United States | Oregon

— 99 r gi | 1569137879 | gb | MH324573.1 | Prophysaon andersonii isolate MLS2016F 353 | | United States | Oregon

gi | 1569137949 | gb | MH324608.1 | Prophysaon andersonii isolate CM64431 | | United States | Washington
70 8i | 1569137969 | gb | MH324618.1 | Prophysaon andersonii isolate C1208LB 4 | | United States | Idaho
% |L gi | 1569137971 | gb | MH324619.1 | Prophysaon andersonii isolate MLS2016F 014 S1 | | United States | Washington
gi | 1569137769 | gb | MH324518.1 | Prophysaon andersonii isolate C765GNC | | United States | Idaho

JHTHE137-17 | Prophysaon foliolatum | | Canada | British Columbia | BOLD:AAU1161 |

% 7 JHTHE138-17 | Prophysaon foliolatum | | Canada | British Columbia | BOLD:AAU1161 |

gi | 1569138013 | gb | MH324640.1 | Prophysaon andersonii isolate 004 00085 002 | | Canada | British Columbia

gi | 1569138123 | gb | MH324695.1 | Prophysaon andersonii isolate CM64431 B | | United States | Washington
- JHTHE142-17 | Prophysaon andersonii | | Canada | British Columbia | BOLD:AAU1161 |
JHTHE140-17 | Prophysaon andersonii | | Canada | British Columbia | BOLD:AAU1161 |
63| [ BBMOA099-11 | Prophysaon andersonii | BIOUG00775-A04 | Canada | British Columbia | BOLD:AAU1161 | KM611960
SSGIB790-15 | Prophysaon andersonii | BIOUG22972-B06 | Canada | British Columbia | BOLD:AAU1161 | MF544829
JHTHE156-17 | Prophysaon andersonii | | Canada | British Columbia | BOLD:AAU1161 |
76 | SSGIB791-15 | Prophysaon andersonii | BIOUG22972-B07 | Canada | British Columbia | BOLD:AAU1161 | MF545163
61, BBMOA094-11 | Prophysaon andersonii | BIOUG00774-H10 | Canada | British Columbia | BOLD:AAU1161 | KM612009
BBMOAO098-11 | Prophysaon andersonii | BIOUGO0775-A03 | Canada | British Columbia | BOLD:AAU1161 | KM611830
gi | 1569137903 | gb | MH324585.1 | Prophysaon andersonii isolate 998 00338 001 | | Canada | British Columbia
gi | 1569138129 | gb | MH324698.1 | Prophysaon andersonii isolate 013 00100 001 | | Canada | British Columbia
gi | 1569138075 | gb | MH324671.1 | Prophysaon andersonii isolate MLS2016F 023 S1 | | United States | Washington
gi | 1569138065 | gb | MH324666.1 | Prophysaon andersonii isolate 156418-C | | United States | Alaska
gi | 1569137945 | gb | MH324606.1 | Prophysaon andersonii isolate 998 00343 001 | | Canada | British Columbia
gi | 1569138019 | gb | MH324643.1 | Prophysaon andersonii isolate 002 00120 001 | | Canada | British Columbia

gi | 1569137973 | gb | MH324620.1 | Prophysaon andersonii isolate 000 00142 001 | | Canada | British Columbia

gi | 1569138015 | gb | MH324641.1 | Prophysaon andersonii isolate 001 00323 001 | | Canada | British Columbia
gi | 1569137929 | gb | MH324598.1 | Prophysaon andersonii isolate 004 00147 001 | | Canada | British Columbia
gi | 1569137921 | gb | MH324594.1 | Prophysaon andersonii isolate 003 00161 001 | | Canada | British Columbia
5| gi | 1569137849 | gb | MH324558.1 | Prophysaon andersonii isolate 002 00163 001 | | Canada | British Columbia
gi | 1569137829 | gb | MH324548.1 | Prophysaon andersonii isolate 998 00299 003 | | Canada | British Columbia
gi | 1569137745 | gb | MH324506.1 | Prophysaon andersonii isolate 998 00337 001 | | Canada | British Columbia
JHTHE143-17 | Prophysaon andersonii | | Canada | British Columbia | BOLD:AAU1161 |

FTMCA774-18 | Prophysaon andersonii | | Canada | Quebec | BOLD:AAU1161 | NEW RECORD FROM QUEBEC

gi | 1569138017 | gb | MH324642.1 | Prophysaon andersonii isolate C716GN | | United States | Idaho

gi | 1569137827 | gb | MH324547.1 | Prophysaon andersonii isolate C757GTSV2B 1 | | United States | Idaho
BBMOAO096-11 | Prophysaon andersonii | BIOUG00775-A01 | Canada | British Columbia | BOLD:AAU1161 | KM612059
gi | 1569138167 | gb | MH324717.1 | Prophysaon andersonii isolate MLS2016F 047 S2 | | United States | Washington
gi | 1569138159 | gb | MH324713.1 | Prophysaon andersonii isolate MLS2016F 012 S2 | | United States | Washington
gi | 1569138135 | gb | MH324701.1 | Prophysaon andersonii isolate MLS2016F 010 S2 | | United States | Washington
gi | 1569137975 | gb | MH324621.1 | Prophysaon andersonii isolate C1208LB 3 | | United States | Idaho
64| 8 | 1569138161 | gb | MH324714.1 | Prophysaon andersonii isolate MLS2016F 442 | | United States | Washington

gi | 1569138179 | gb | MH324723.1 | Prophysaon andersonii isolate CM103026 | | United States | Washington
gi | 1569138091 | gb | MH324679.1 | Prophysaon andersonii isolate C757GTSV2B | | United States | Idaho
gi | 1569137751 | gb | MH324509.1 | Prophysaon andersonii isolate CM103024 | | United States | Oregon
gi | 1569137809 | gb | MH324538.1 | Prophysaon andersonii isolate MLS2016F 008 S1 | | United States | Washington
gi | 1569137819 | gb | MH324543.1 | Prophysaon andersonii isolate MLS2016F 180 | | United States | Washington
gi | 1569138093 | gb | MH324680.1 | Prophysaon andersonii isolate MLS2016F 148 | | United States | Washington
gi | 1569137821 | gb | MH324544.1 | Prophysaon andersonii isolate MLS2016F 047 S1 | | United States | Washington
gi | 1569138125 | gb | MH324696.1 | Prophysaon andersonii isolate MLS2016F 445 | | United States | Washington

gi | 1569137757 | gb | MH324512.1 | Prophysaon andersonii isolate MLS2016F 093 S1 | | United States | Washington
gi | 1569137831 | gb | MH324549.1 | Prophysaon andersonii isolate MLS2016F 080 | | United States | Washington

gi | 1569137875 | gb | MH324571.1 | Prophysaon andersonii isolate MLS2016F 079 | | United States | Washington

gi | 1569137877 | gb | MH324572.1 | Prophysaon andersonii isolate MLS2016F 098 S3 | | United States | Washington
gi | 1569138059 | gb | MH324663.1 | Prophysaon andersonii isolate MLS2016F 098 S1 | | United States | Washington
gi | 1569138061 | gb | MH324664.1 | Prophysaon andersonii isolate 157241-C | | United States | Alaska

gi | 1569138063 | gb | MH324665.1 | Prophysaon andersonii isolate MLS2016F 091 | | United States | Washington
gi | 1569138071 | gb | MH324669.1 | Prophysaon andersonii isolate 156414 A | | United States | Alaska
gi | 1569138089 | gb | MH324678.1 | Prophysaon andersonii isolate 157241 B | | United States | Alaska
gi | 1569138143 | gb | MH324705.1 | Prophysaon andersonii isolate MLS2016F 098 S2 | | United States | Washington
gi | 1569138177 | gb | MH324722.1 | Prophysaon andersonii isolate 156414 C | | United States | Alaska
gi | 1569138185 | gb | MH324726.1 | Prophysaon andersonii isolate MLS2016F 081 | | United States | Washington
gi | 1569138189 | gb | MH324728.1 | Prophysaon andersonii isolate MLS2016F 085 | | United States | Washington

31]

313



314

99

99

99 | GBMLGO0817-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9110 | AY357637

gi | 38155369 | gb | AY357637.1 | Prophysaon coeruleum isolate 2172 | | United States | Oregon

GBMLG0799-06 | Prophysaon coeruleum | | United States | Idaho | BOLD:AAA9104 | AY357619
GBMLG0800-06 | Prophysaon coeruleum | | United States | Idaho | BOLD:AAA9104 | AY357620
gi | 38155335 | gb | AY357620.1 | Prophysaon coeruleum isolate 3338 | | United States | Idaho
gi | 38155333 | gb | AY357619.1 | Prophysaon coeruleum isolate 3221 | | United States | Idaho
gi | 1569138137 | gb | MH324702.1 | Prophysaon coeruleum isolate MLS2016F 470 | | United States | Idaho
gi | 1569138099 | gb | MH324683.1 | Prophysaon coeruleum isolate MLS2016F 461 | | United States | Idaho
gi | 1569137851 | gb | MH324559.1 | Prophysaon coeruleum isolate MLS2016F 472 | | United States | Idaho
gi | 1569137807 | gb | MH324537.1 | Prophysaon coeruleum isolate CM70374 A | | United States | Idaho
gi | 1569137753 | gb | MH324510.1 | Prophysaon coeruleum isolate C720GTSV2D | | United States | Idaho
gi | 1569137749 | gb | MH324508.1 | Prophysaon coeruleum isolate MLS2016F 468 | | United States | Idaho
GBMLG0815-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACE5310 | AY357635
gi | 38155365 | gb | AY357635.1 | Prophysaon coeruleum isolate 2208 | | United States | Oregon
59 GBMLG0812-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACE4323 | AY357632
gi | 38155359 | gb | AY357632.1 | Prophysaon coeruleum isolate 2209 | | United States | Oregon
gi | 38155343 | gb | AY357624.1 | Prophysaon coeruleum isolate 2178 | | United States | Oregon
gi | 38155345 | gb | AY357625.1 | Prophysaon coeruleum isolate 2179 | | United States | Oregon
86 | GBMLGO804-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACE4323 | AY357624
GBMLG0805-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACE4323 | AY357625
gi | 1569137837 | gb | MH324552.1 | Prophysaon coeruleum isolate MLS2016F 366 | | United States | Oregon
GBMLG0813-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9108 | AY357633
99 | gi | 38155361 | gb | AY357633.1 | Prophysaon coeruleum isolate 2211 | | United States | Oregon
GBMLG0808-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9107 | AY357628
GBMLGO0811-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9107 | AY357631
GBMLG0807-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9107 | AY357627
gi | 38155357 | gb | AY357631.1 | Prophysaon coeruleum isolate 2185 | | United States | Oregon
gi | 38155351 | gb | AY357628.1 | Prophysaon coeruleum isolate 2182 | | United States | Oregon
gi | 38155349 | gb | AY357627.1 | Prophysaon coeruleum isolate 2181 | | United States | Oregon
GBMLG0809-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9107 | AY357629
gi | 38155353 | gb | AY357629.1 | Prophysaon coeruleum isolate 2183 | | United States | Oregon
GBMLG0806-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9107 | AY357626
gi | 38155347 | gb | AY357626.1 | Prophysaon coeruleum isolate 2180 | | United States | Oregon
GBMLG0810-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9107 | AY357630
gi | 38155355 | gb | AY357630.1 | Prophysaon coeruleum isolate 2184 | | United States | Oregon
GBMLG0803-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9105 | AY357623
gi | 38155341 | gb | AY357623.1 | Prophysaon coeruleum isolate 2177 | | United States | Oregon
GBMLG0814-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9105 | AY357634
961 gi | 38155363 | gb | AY357634.1 | Prophysaon coeruleum isolate 2212 | | United States | Oregon
- 8i | 1569137805 | gb | MH324536.1 | Prophysaon coeruleum isolate MLS2016F 265 | | United States | Oregon
GBMLG0801-06 | Prophysaon coeruleum | | United States | Washington | BOLD:AAA9103 | AY357621
77| GBMLG0802-06 | Prophysaon coeruleum | | United States | Washington | BOLD:AAA9103 | AY357622
gi | 38155339 | gb | AY357622.1 | Prophysaon coeruleum isolate 3336 | | United States | Washington
gi | 38155337 | gb | AY357621.1 | Prophysaon coeruleum isolate 3273 | | United States | Washington
gi | 1569137833 | gb | MH324550.1 | Prophysaon coeruleum isolate CM68016 | | United States | Washington
GBMLGO0798-06 | Prophysaon coeruleum | | Canada | | BOLD:AAA9103 | AY357618
89 || | GBMLG0797-06 | Prophysaon coeruleum | | Canada | | BOLD:AAAS103 | AY357617
3 | gi | 38155331 | gb | AY357618.1 | Prophysaon coeruleum isolate 3252 | | Canada | British Columbia
gi | 38155329 | gb | AY357617.1 | Prophysaon coeruleum isolate 3251 | | Canada | British Columbia
L gi | 1569137795 | gb | MH324531.1 | Prophysaon coeruleum isolate MLS2016F 246 | | United States | Oregon
gi | 38155371 | gb | AY357638.1 | Prophysaon coeruleum isolate 2200 | | United States | Oregon
gi | 38155373 | gb | AY357639.1 | Prophysaon coeruleum isolate 2201 | | United States | Oregon
gi | 38155375 | gb | AY357640.1 | Prophysaon coeruleum isolate 2203 | | United States | Oregon
gi | 38155377 | gb | AY357641.1 | Prophysaon coeruleum isolate 2204 | | United States | Oregon
gi | 38155379 | gb | AY357642.1 | Prophysaon coeruleum isolate 2205 | | United States | Oregon
gi | 38155381 | gb | AY357643.1 | Prophysaon coeruleum isolate 2206 | | United States | Oregon
gi | 38155383 | gb | AY357644.1 | Prophysaon coeruleum isolate 2207 | | United States | Oregon
GBMLG0818-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357638
GBMLG0819-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357639
GBMLG0820-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357640
GBMLG0821-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357641
GBMLG0822-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357642
GBMLG0823-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357643
GBMLG0824-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:ACF3878 | AY357644
GBMLGO0827-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9111 | AY357647
99 | GBMLG0828-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9111 | AY357648
gi | 38155391 | gb | AY357648.1 | Prophysaon coeruleum isolate 2187 | | United States | Oregon
gi | 38155389 | gb | AY357647.1 | Prophysaon coeruleum isolate 2186 | | United States | Oregon
99 | GBMLGO0829-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9112 | AY357649
gi | 38155393 | gb | AY357649.1 | Prophysaon coeruleum isolate 2214 | | United States | Oregon
GBMLGO0831-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9114 | AY357651
991 gi | 38155397 | gb | AY357651.1 | Prophysaon coeruleum isolate 2216 | | United States | Oregon
93 | GBMLG0816-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9109 | AY357636
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78 | 1gi | 38155367 | gb | AY357636.1 | Prophysaon coeruleum isolate 2470 | | United States | Oregon

GBMLGO0826-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9109 | AY357646

* 2 | gi | 38155387 | gb | AY357646.1 | Prophysaon coeruleum isolate 2503 | | United States | Oregon

GBMLGO0825-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9109 | AY357645
991 gi | 38155385 | gb | AY357645.1 | Prophysaon coeruleum isolate 2475 | | United States | Oregon
60 GBMLG0830-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9113 | AY357650

60
gi | 38155395 | gb | AY357650.1 | Prophysaon coeruleum isolate 2215 | | United States | Oregon
" gi | 38155401 | gb | AY357653.1 | Prophysaon coeruleum isolate 2471 | | United States | Oregon

GBMLGO0833-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9113 | AY357653

63| GBMLGO0832-06 | Prophysaon coeruleum | | United States | Oregon | BOLD:AAA9113 | AY357652

651 gi | 38155399 | gb | AY357652.1 | Prophysaon coeruleum isolate 2217 | | United States | Oregon
‘GBMLGOSSA—OG | Prophysaon coeruleum | | United States | California | BOLD:AAA9115 | AY357654

—_
0.050

Figure 3. Continued.

99 | gi | 38155403 | gb | AY357654.1 | Prophysaon coeruleum isolate 2213 | | United States | Oregon

99, FTMCA500-14 | Anguispira alternata | BIOUG15235-G12 | Ontario | BOLD:AAMO0465
FTMCA502-14 | Anguispira alternata | BIOUG15235-HO02 | Ontario | BOLD:AAMO0465
FTMCA499-14 | Anguispira alternata | BIOUG15235-G11 | Ontario | BOLD:AAMO0465
66 FTMCA482-14 | Anguispira alternata | BIOUG15235-F06 | Ontario | BOLD:AAM0465
FTMCA484-14 | Anguispira alternata | BIOUG15235-F08 | Ontario | BOLD:AAMO0465
FTMCA642-14 | Anguispira alternata | 40552A | Ontario | BOLD:AAM0465
FTMCAOQ08-14 | Anguispira alternata | AGHO18 | Ontario | BOLD:AAMO0465
FTMCAOQ11-14 | Anguispira alternata | AGHO13 | Ontario | BOLD:AAMO0465
FTMCA252-14 | Anguispira alternata | ANi0O76g | Ontario | BOLD:AAMO0465
FTMCA253-14 | Anguispira alternata | ANiO76g | Ontario | BOLD:AAMO0465
FTMCA483-14 | Anguispira alternata | BIOUG15235-F07 | Ontario | BOLD:AAMO0465
FTMCA501-14 | Anguispira alternata | BIOUG15235-HO1 | Ontario | BOLD:AAMO0465
FTMCA508-14 | Anguispira alternata | BIOUG15235-H08 | Ontario | BOLD:AAMO0465
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Appendix

Unpublished records of Prophysaon andersonii col-
lected, recorded, or held by R. Forsyth. These supplement
the GBIF data used to produce Figure 1. Abbreviations:
RGF = field number or collection of R. Forsyth; RBCM
= Royal British Columbia Museum (Victoria, British
Columbia, Canada).

CANADA, British Columbia ¢ observation; Fraser Valley, Mission,
Fraser River, NW of mouth of Silverdale Creek; 49.14, —122.3803; 9
June 2001; R. Forsyth, T. Forsyth obs.; in low cottonwood grove adja-
cent to river; RGF 01.004 « observation; Alberni-Clayoquot Regional
District, Port Alberni, Paper Mill Dam Park; 49.2735, —124.8551; 5
June 2015; R. Forsyth leg.; along edge of Western Redcedar forest,
under dead wood; RGF 15.041 « spec.; Bulkley-Nechako Regional
District, Hazelton Mountains, Bulkley Range, Goathorn Creek, ca 0.5
km SE of Four Creek; 54.6173, —127.1328; 699 m elev.; 16 Aug. 2004;
R. Forsyth, T. Forsyth leg.; open, disturbed roadside; under timbers
and boards of old bridge; RGF 04.023, RBCM 004-00148-002 « obser-
vation; Bulkley-Nechako Regional District, Hazelton Mountains,
Bulkley Ranges, Telkwa Pass, E end of Top Lake, near small creek
flowing in from N; 54.5743, —127.7005; 850 m elev.; 25 Aug. 2001; R.
Forsyth leg.; on pieces of fallen bark, low wet ground along shore;
RGF 01.017 « observation; Vancouver Island, Capital Regional Dis-
trict, Saanich Peninsula, Central Saanich, Island View Park, Island
View Road at Homathko Road; 48.5727, —123.366; 12 Oct. 2001; R.
Forsyth, H. Reise, J. Hutchinson leg.; litter, under crabapple and wild
roses; RGF 01.030 « observation; Vancouver Island, Capital Regional
District, Saanich, Prospect Lake, Estelline Road; 48.5112, —123.4468;
50 melev.; 12 Oct. 2001; H. Reise, J. Hutchinson, R. Forsyth leg.; wet,
deciduous woods, with Skunk Cabbage, on sticks, leaf litter; RGF
01.033 « observation; Vancouver Island, Capital Regional District, San
Juan River valley, near Fairy Lake recreation site, NE of Port Ren-
frew; 48.5878, —124.352; 11 Oct. 2001; H. Reise, J. Hutchinson, R.
Forsyth leg.; on fallen Bigleaf Maple leaves; alder-hemlock forest;
RGF 01.039 « observation Vancouver Island, Comox-Strathcona
Regional District, Union Bay, Greene Avenue; 49.5713, —124.8977;
100 m elev.; 11 Nov. 2001; R. Forsyth, T. Forsyth leg.; second-growth
Douglas-fir forest, Red Alders along road, Thimbleberry, Salmon-
berry, Bigleaf Maple; RGF 01.048 ¢ observation; Vancouver Island,
Cowichan Valley Regional District, North Cowichan, Eves Park;
48.86, —123.695; 10 Nov. 2001; R. Forsyth, T. Forsyth leg.; old-growth
coniferous forest along creek, under stone; RGF 01.042 ¢ observation;
Skeena-Queen Charlotte Regional District, Haida Gwaii, Graham
Island, Naikoon Provincial Park, near Tow Hill; 17 May 2000; T. For-
syth leg.; edge of campsite, under plywood on grass and moss; sur-
rounded by pine and Salal; RGF 00.053 « 1 spec.; Columbia-Shuswap
Regional District, Rocky Mountain Trench, Hwy 95, Braisher Rest
Area; 51.1117, —116.7125; 862 m elev.; 19 Sept. 2008; R. Forsyth leg.;
RGF 08.149 « 1 spec.; Fraser-Fort George Regional District, Nadsil-
nich (West) Lake, West Lake Provincial Park, near boat launch;
53.7332,—122.8573; 23 June 2001; P. Lambert, R. Forsyth leg.; Trem-
bling Aspen along lake, many juveniles; L01-45, RBCM 001-00333-
001 « 1 spec.; Stuart Lake, Paarens Beach Provincial Park; 54.4206,
—124.3783; 22 June 2001; P. Lambert, R. Forsyth leg.; dense shrubs
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with deep, moist litter, Trembling Aspen; L01-36, RBCM 001-00337-
001 « 1 spec.; East Kootenay Regional District, W of Galloway, Hwy
3/93, near Sand Creek, Betania Road; 49.3705, —115.2432; 19 Aug.
2002; R. Forsyth et al. leg.; under litter; RGF 02.033, RBCM 002-
00163-001 « 1 spec.; Vancouver Island, Cowichan Valley Regional
District, Bamberton Provincial Park; 13 Oct. 2001; H. Reise, J.
Hutchinson, R. Forsyth, T. Forsyth leg.; RGF 01.034.4904, RBCM
003-00042-001 « 1 spec.; Vancouver Island, Capital Regional Dis-
trict, Hwy 14 at Loss Creek; 48.4953, —124.2562; 11 Oct. 2001; H.
Reise, J. Hutchinson, R. Forsyth leg.; old-growth hemlock forest; very
mossy, much rotten wood, moist moss; RGF 01.038.4901, RBCM 000-
00044-001 = 1 spec.; Vancouver Island, Mount Waddington Regional
District, N end of Woss Lake, campground; 50.1833, —126.6167; 10
May 2000; K. Ovaska, R. Forsyth leg.; wet lake shore, shrubs; RGF
00.038.4775, RBCM 000-00140-002 « 1 spec.; Vancouver Island, Cap-
ital Regional District, Tugwell Creek at Hwy 14; 48.3753, —123.85; 8
Oct. 2001; R. Forsyth, T. Forsyth leg.; Bigleaf Maple, Western Redce-
dar, Douglas-fir, Western Hemlock forest, on surface of litter; RGF
01.023.4883, RBCM 002-00141-001 + 1 spec.; Bulkley-Nechako
Regional District, Hudson Bay Mountain; 54.7445, —127.276; 908 m
elev.; 2007; M. Kranabetter leg.; RGF 07.276. 6259 ¢ 1 spec.; Bulkley-
Nechako Regional District, Hudson Bay Mountain; 54.7474,
—127.2742; 955 m elev.; June 2006; M. Kranabetter leg.; RGF 07.271.
6252 < 1 spec.; Bulkley-Nechako Regional District, Hudson Bay
Mountain; 54.7706, —127.3699; 895 m elev.; 20 2007; M. Kranabetter
leg.; RGF 07.279. 6264 ¢ 1 spec.; Bulkley-Nechako Regional District,
Hudson Bay Mountain; 54.7756, —127.3802; 905 m elev.; 20 2007; M.
Kranabetter leg.; RGF 07.278. 6263 < 1 spec.; Bulkley-Nechako
Regional District, Hudson Bay Mountain; 54.7923, —127.5987; 920 m
elev.; June 2006; M. Kranabetter leg.; RGF 07.275.6257 « 1 spec.;
Bulkley-Nechako Regional District, Hudson Bay Mountain; 54.7941,
—127.5363; 855 m elev.; June 2006; M. Kranabetter leg.; RGF 07.273.
6254 ¢ 1 spec.; Bulkley-Nechako Regional District, Smithers, Chicken
Lake Creek, trail along creek; 54.7933, —127.1683; 14 June 1999; R.
Forsyth leg.; crawling on ground, in grass, on edge of trail below
wooded bank; RGF 99.049.4636, RBCM 000-00142-001 < 1 spec.;
Bulkley-Nechako Regional District, Bulkley Ranges, E-facing slope,
W of Seymour Lake, along Hudson Bay Mountain Road, at Smithers
Community Forest trailhead; 54.7453, —127.1715; 548 m elev.; 25 July
2010; R. Forsyth leg.; RGF 10.077.3386 « 1 spec.; Central Kootenay
Regional District, Columbia Mountains, Selkirk Mountains, NE side,
Slocan Lake, Rosebery, Galena Trail; 50.0321, —117.4139; 564 m elev.;
12 Aug. 2012; R. Forsyth leg.; mostly open, disturbed site, grass with
young trees; some shrubs; snails under wood and logs; RGF 12.084.
6079 « observation; Columbia-Shuswap Regional District, Hwy 93,
Braisher Rest Area, near Johnson Draw Creek; 51.1115, —116.7114; 811
m elev.; 22 Aug. 2018; A. Nicolai, R. Forsyth leg.; Douglas-fir, maple,
birch, other shrubs; RGF 18.119 ¢ 1 spec.; Columbia-Shuswap
Regional District, Columbia Mountains, Monashee Mountains, Hwy
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23, at Begbie Creek Trailhead; 50.9313, —118.212; 626 m elev.; 20 Sept.
2008; R. Forsyth leg.; RGF 08.150.1609 « 1 spec.; Vancouver Island,
Cowichan Valley Regional District, Cowichan River, SW of Paldi,
Stoltz Pool; 48.7735, —123.8968; 13 Oct. 2001; H. Reise, J. Hutchinson,
R. Forsyth, T. Forsyth leg.; Douglas-fir, Bigleaf Maple woods, on sur-
face of ground; RGF 01.037.4889, RBCM 002-00120-001 < 1 spec.;
East Kootenay Regional District, Rocky Mountain Trench, E of Fort
Steele, flats, right bank, Wild Horse Creek below Wardner-Fort Steele
Road; 49.6188, —115.6213; 802 m elev.; 13 Aug. 2012; R. Forsyth leg.;
under pieces of wood; cobbly, rather open site with young cotton-
woods and pine; RGF 12.087.6212 ¢ 1 spec.; Fraser Valley Regional
District, Cascade Mountains, Skagit Range, Chilliwack Lake, near
mouth of Depot Creek; 49.0267, —121.4; 610 m elev.; 30 Apr. 2000; R.
Forsyth, K. Ovaska, L. Sopuck leg.; low ground; large cottonwoods,
under bark and dead sticks; RGF 00.027.4844, RBCM 000-00137-001
« 1 spec.; North Okanagan Regional District, Interior Plateau, Okana-
gan Highland, Vernon-Slocan Hwy 6 W of Cherryville; 50.2731,
—118.793; 522 m elev.; 12 Aug. 2012; R. Forsyth leg.; Douglas-fir with
Douglas Maple forest, under bark of cut log in woods; RGF 12.081.6055
« 1 spec.; Skeena-Queen Charlotte Regional District, Haida Gwaii,
Graham Island, Yakoun Lake; 53.341, —132.421; 27 Apr. 2000; K.
Ovaska leg.; old growth coniferous forest, Sitka Spruce, hemlock,
within litter; RGF 00.033.4776 < 1 spec.; Skeena-Queen Charlotte
Regional District, Haida Gwaii, Graham Island, Rennell Sound, Shel-
ley Creek; 53.3467, —132.4267; 23 May 2000; T. Forsyth leg.; under
logs, other wood, and rocks, mostly alder; RGF 00.058.4868, RBCM
003-00138-002 « 1 spec.; Thompson-Nicola Regional District, Char-
coal Creek at Chase-Falkland Road; 50.6362, —119.6573; 830 m elev.;
21 July 2013; J. Hutchinson, H. Reise, R. Forsyth leg.; near creek;
mixed wood riparian; RGF 13.065.6629 < 2 spec.; Kitimat-Stikine
Regional District, Observatory Inlet, Alice Arm, Kitsault, W of Lime
Creek; 55.456, —129.4855; 23 June 2002; R. Forsyth, T. Forsyth leg.;
open, disturbed site; campsite, and under driftwood along shore; RGF
02.015, RBCM 002-00146-004 « 3 spec.; Fraser-Fort George Regional
District, Rocky Mountain Trench, Mackenzie, Morfee Lakes, South
Lake; 55.3404, —123.0735; 740 m elev.; 10 Aug. 2003; R. Forsyth leg.;
NE slope with young alder <1 m high; RGF 03.086, RBCM 003-
00161-001 « 3 spec.; Cariboo Regional District, W of Quesnel, Nazko
Highway, vicinity of Baker Creek; 52.9753, —122.8075; 20 June 2001;
P. Lambert, R. Forsyth leg.; roadside; Trembling Aspen and pine,
grassy, under wood, stones, and logs; RGF L01-17, RBCM 001-00332-
001 « 3 spec.; Skeena-Queen Charlotte Regional District, Haida
Gwaii, Moresby Island, Moresby Camp; 53.0517, —132.03; 19 May
2000; T. Forsyth leg.; disturbed site; alder, spruce nearby; under
boards on grass; RGF 00.056 « 4 spec.; Vancouver Island, Cowichan
Valley Regional District, near unnamed creek, S of Bamberton Park;
48.6038, —123.5207; 1 m elev.; 15 May 1999; R. Forsyth, T. Forsyth
leg.; under logs, planks and small pieces of wood, adjacent to beach;
RGF 99.033.4630, RBCM 001-00323-001.



