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The bugseeds (Corispermum spp.) are a genus of annual plants that are uncommon due to their psammophilic, ruderal habit.
Bugseeds are typically found in natural areas with some bare sand, like sand dunes, but are also present in anthropogenically
impacted sandy or gravelly areas. Increasing dune stabilization may be causing the endangerment of some Bugseed species.
Assessing the rarity of the five species in Canada is hindered by the lack of recently collected specimens and the use of out-dated
nomenclature in herbaria. Specimens of bugseeds from major herbaria all across Canada were examined and re-identified
using the most recent taxonomic treatment in the Flora of North America. Hairy Bugseed (C. villosum) was the most commonly
collected taxon and Hooker’s Bugseed (C. hookeri var. pseudodeclinatum) the rarest. The natural distribution of all taxa, except
Alaskan Bugseed (C. ochotense) which is only found in the far north, is from British Columbia to Ontario. Hairy, Hooker’s and
American Bugseed (C. americanum) are also found in Quebec, where they may have been introduced from further west.
Summaries of Bugseed localities and habitats, and distribution maps are presented to facilitate the status assessment of plants

in this genus.

Key Words: bugseeds, Corispermum, distribution, habitat, psammophile, status, Canada.

The bugseeds (Corispermum spp.) are a genus of
annual plants that favour sandy and gravelly glacioflu-
vial soils (Welsh et al. 2003). Initial taxonomic treat-
ments and floras considered there to be only three
species of European-introduced Corispermum in all of
North America, namely C. hyssopifolium L., C. nitidum
Kit. and C. orientale Lam (Maihle and Blackwell
1978). However, recent research on the genus, includ-
ing palaeobotanical evidence (Betancourt et al. 1984;
Matthews et al. 1990), suggests that most of the species
found in North America are native and unrelated to
European flora, sharing a closer affinity with eastern
Asian species (Mosyakin 1995). In fact, two species
found in Canada, Alaskan Bugseed (C. ochotense Igna-
tov) and Pallas Bugseed (C. pallasii Steven) are now
recognized as being native in eastern Asia as well as
North America (Mosyakin 1995; Welsh et al. 2003).
Three additional species found in Canada, Hooker’s
Bugseed (C. hookeri Mosyakin), American Bugseed
(C. americanum (Nuttall) Nuttall) and Hairy Bugseed
(C. villosum Rydberg), are considered to be native to
North America, with the former one being endemic to
Canada (Welsh et al. 2003). Thus the original scientific
names that Canadian Corispermum specimens were
assigned are now incorrect. Due to a lack of resources
many regional herbaria in Canada had not completely
updated the nomenclature of their Bugseed specimens;
a mixture of old and new names were being used. This
in turn made assessment of the status of these species
difficult since only a limited number of specimens
were identified correctly.

To facilitate status assessment I examined Bugseed
specimens from all major herbaria in Canada and re-

identified them to the most recent nomenclature. This
article summarizes the distribution, habitat and status
of the Bugseed genus in Canada.

Methods

Herbarium specimens from 20 herbaria in Canada
(see Acknowledgments for a complete list) were bor-
rowed and examined. A total of 499 specimens were
looked at; of those specimens 267 had already been
annotated to the nomenclature in Flora of North Amer-
ica (Welsh et al. 2003) by nine different botanists,
mostly S. Mosyakin, author of the most recent Cori-
spermum taxonomic treatment (Mosyakin 1995), J.
Cayouette (Curator at DAO) and V. L. Harms (retired
Curator at SASK). I annotated 232 of the specimens
that still possessed old synonyms by using the keys and
species descriptions in Welsh et al. (2003) and com-
paring the specimens to those that had been annotated
by Mosyakin. Measurements of seeds using callipers
were often required to identify the specimens. There
were 31 specimens that could not be confidently iden-
tified to species as they were too immature. One speci-
men of Alaskan Bugseed from the Harvard University
Herbarium was not actually observed but as the label
data was available in Cody et al. (2003), the informa-
tion was included in this study. Contrary to previous
keys (Scoggan 1956, 1978; Looman and Best 1979;
Moss 1983), the hairiness of the plants is not a reliable
character for distinguishing Bugseed species; it is the
shape and dimensions of the fruits and wings, and the
density of the inflorescences that are the most impor-
tant characters (Mosyakin 1995; Sukhorukov 2007).
For this reason identification of Bugseed species is
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difficult when the plant is immature as fruits are gen-
erally needed for positive identification.

To facilitate the production of summary data and
distribution maps, all label information from each
specimen was recorded into a spreadsheet. To prepare
the distribution maps, a latitude and longitude for each
specimen was obtained. Geographic co-ordinates were
available for 29% of the specimens, either obtained
directly by the original collector or derived from the
label information by the staff at the herbaria housing
the specimens. To obtain a latitude and longitude for
14 specimens with a legal land description only, the
midpoint of the legal subdivision, quarter or half sec-
tion, or section was obtained using a geographic con-
version website (http://legallandconverter.com). No
geographic co-ordinate was supplied by the collector
for most specimens (71%). For these specimens, the
locality name on the label was entered into the Atlas of
Canada website (http://atlas.nrcan.gc.ca/site/english/
maps/topo/map) search function and a latitude/longi-
tude for that location recorded. Sometimes detailed
locality descriptions (e.g., 5-6 miles east of Mortlach)
could be used in conjunction with Atlas of Canada
maps to pinpoint a more accurate location than using
just a locality name co-ordinate. When multiple place
names came up in the search, the locality and habitat
description was used to help select the most likely loca-
tion of the collected specimen. Thus the accuracy of the
geographic co-ordinates is only approximate but likely
within a 10-25 km radius. Ground truthing is necessary
to confirm the existence of the species at those precise
co-ordinates. Nonetheless, the maps give a good gener-
al idea of the species’ known distributions in Canada.

To prepare the habitat summary, the descriptions
recorded by the collector were used to group the habi-
tats into one of three categories: natural areas not direct-
ly impacted by humans, anthropogenically impacted
areas where humans had disturbed the soil in some
manner and specimens with no recorded description.
Natural areas were further divided into six categories:
(1) riparian sand banks and dunes, (2) riparian sand
bars, (3) inland sand dunes and blowouts, (4) inland
sandy hills and cliffs, (5) inland sandy plains and (6)
lacustrine beaches and dunes. Anthropogenically im-
pacted areas were further divided into six categories:
(1) cultivated fields, (2) railways, (3) sand and gravel
pits, (4) sandy disturbed areas, (5) sandy fireguards and
(6) sandy roadsides.

As the process to rank species is based at least part-
ly on the number of localities (Canadian Endangered
Species Conservation Council (CESCC) 2005%;
NatureServe 2010%*), the results of this study were used
to recommend status changes for some taxa. Using the
information from this assessment, I prepared suggested
ranks using NatureServe (2010%) and CESCC (2005%*)
numerical codes, for the various species based on locali-
ty data (Table 4). Using the NatureServe (2010¥) ranks,
jurisdictions with fewer than five localities were given
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a rank of “1” or critically imperilled, those with 5 to
15 localities were given a rank of “2” or imperilled
and those with 15 to 100 localities were given a rank
of vulnerable. For the CESCC (2005%*) ranks, no taxa
were given a rank of “1” or “At Risk”, as this desig-
nation implies that the taxa has already been protect-
ed under the Species At Risk Act 2002, or assessed by
the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC 2010%) or a provincial governing
body. Therefore taxa with 15 or fewer localities were
given a rank of “2” or “May Be At Risk” while those
with 16 to 100 localities were given a rank of “3” or
“Sensitive”. All Bugseed species were considered
“Sensitive” rather than “Secure” or “Vulnerable” giv-
en their presence in habitats that are known to be in
decline (Hugenholtz and Wolfe 2005; Robson 2006).

Results
Distribution and Habitat

Although 499 herbarium specimens of Canadian
bugseeds were examined, they represented only 272
localities as 228 of them appear to be duplicates (Table
1). Some of these locality duplicates were collected by
the same person on the same date and distributed to
herbaria all across the country, as was typical of collec-
tors such as B. Boivin, H. J. Scoggan, G. Ledingham,
R. Giroux, W. J. Cody, W. G. Dore and A. J. Breitung
to name a few. The holotype of Hooker’s Bugseed,
which is located at the Department of Agriculture
Herbarium (DAO), is one such specimen with isotypes
located on nine herbaria in Canada and at least one in
the U.S. (only two isotypes were known about when
the species description was published by Mosyakin in
1995). Other locality duplicates were collected by two
different people on two different dates but had the exact
same (but often vague) locality description (e.g., Fort
Saskatchewan, Alberta). The two specimens may not
have been collected at the exact same location but
without additional label information it is impossible to
know. At 35 of the localities more than one species of
Bugseed was found; at four localities — two in Saskat-
chewan, one in Alberta and one in Ontario-specimens
of four Bugseed species were found.

Bugseed plants occur in eight ecozones from as far
north as Aklavik, Northwest Territories south to the
shore of Lake Erie, Ontario, and from Vancouver,
British Columbia in the west to Quebec City, Quebec
in the east. However, the vast majority (52%) of Bug-
seed localities are in the Prairie ecozone (Marshall and
Schut 1999), which spans Alberta, Saskatchewan and
Manitoba (Table 2). An additional 22% of the localities
are in the Boreal Shield and Boreal Plain ecozones,
which stretch from Newfoundland to eastern British
Columbia. Canadian bugseeds have not been found
along oceanic beaches and dunes in the Atlantic Mar-
itime ecozone.

Bugseeds are most common in pioneer, marginal,
and naturally and artificially disturbed soils high in sand
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TABLE 1. Number of Bugseed (Corispermum spp.) localities and specimens (in brackets) from Canadian provinces/territories
based on an examination of specimens in 20 Canadian herbaria.

Province/Territory
# localities (# specimens)
Species BC AB SK MB ON QU NT YT Total
C. americanum 3(3) 11(15) 15(34) 21(72) 15(21) 7(11) 72(156)
C. hookeri
v. hookeri 6(6) 9(14) 10(24) 1(1) 7(15) 3(4) 36(64)
v. pseudodeclinatum 2(3) 2(3)
C. ochotense
v. ochotense 1(2) 6(11) 7(13)
v. alaskanum 1(1) 1(1)
C. pallasii 4(4) 9(19) 17(33) 3(11) 9(14) 4(5) 46(86)
C. villosum 7(7) 18(39) 28(39) 9(13) 12(23) 3(14) 1(11) 78(146)
Corispermum sp. 6(6) 3(4) 7(7) 4(5) 8(8) 1(1) 29(31)
Total 28(29)  50091)  78(139) 38(102)  52(81) 14(30)  11(27) 1(1)  272(500)
TABLE 2. Ecozones where Bugseed (Corispermum spp.) localities in Canada occur.
Species
# localities
Ecozone C. americanum C. hookeri  C. ochotense C. pallasii ~ C. villosum C. sp. Total
Prairie 42 19 24 45 11 141
Boreal Shield 17 1 1 4 10 3 36
Mixedwood Plains 5 8 6 6 6 31
Boreal Plains 6 8 8 1 23
Montane Cordillera 1 3 3 6 6 19
Taiga Plains 3 6 1 1 11
Pacific Maritime 5 1 1 1 8
Boreal Cordillera 1 1 1 3

and gravel (Mosyakin 1995) (Figure 1). Most speci-
mens (55%) came from natural areas but 30% came
from anthropogenically impacted areas; 15% had no
habitat description (Table 3). Of the natural areas, the
most commonly cited habitat was inland sand dunes
and blowouts including the Battle River, Beaver Hill,
Buffalo Park, Fish Lake, Edson and Middle Sand Hills
of Alberta, the Athabasca, Dundurn, Elbow, Great,
Pelican Lake and Seward Sand Hills of Saskatchewan,
and the Routledge and Brandon Sand Hills of Mani-
toba. Lacustrine beaches and dunes along Lakes Huron,
Erie and Superior in Ontario, and Lakes Manitoba and
Winnipeg in Manitoba were the next most common
habitat. Riparian sand banks and dunes along the Mac-
kenzie River in the Northwest Territories, the Laird and
Fraser Rivers in British Columbia, the Saskatchewan,
Frenchman and Qu’appelle Rivers in Saskatchewan,
the Athabasca, Elbow, Red Deer and Saskatchewan
rivers in Alberta, and the St. Lawrence River in Quebec
are also the location of many Bugseed populations.
Sandy roadsides, railways, and other disturbed sandy
areas like landfills and parking lots are the most com-
mon anthropogenically impacted habitats of bugseeds.
The Alaskan Bugseed (C. ochotense) is the northern-
most species: var. ochotense Ignatov was found along

the Mackenzie River Valley of the Northwest Territo-
ries and var. alaskanum Mosyakin near Kluane Lake
in the Yukon. This species also occurs in Alaska and
eastern Russia (Mosyakin 1995). Specimens of Alas-
kan Bugseed that were transitional to Hairy Bugseed in
growth form (i.e. taller than those specimens further
north) were found on the Athabasca Sand Dunes (Fig-
ure 2) in northern Saskatchewan (Welsh et al. 2003).

Hairy Bugseed (C. villosum) is the most common and
widespread species in Canada occurring as far south as
the Great Lakes and as far north as the Mackenzie Riv-
er Valley in Northwest Territories (Figure 3). Plants of
this species occur in sandy habitats in seven provinces/
territories across eight different ecozones. Hairy Bug-
seed is also found in ten northern U.S. states but its
distribution is disjunct (NatureServe 2010%); this could
be due to the lack of accurate species identifications in
regional U.S. herbaria.

American Bugseed (C. americanum var. ameri-
canum) has a similar distribution as Hairy Bugseed
although it has not been found in the Northwest Terri-
tories, nor as far west as the latter species (Figure 4).
However, its eastern limit extends right to the mouth
of the St. Lawrence River in Quebec. It was found in
six ecozones in southern Canada. American Bugseed
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FIGURE 1. Habitat of Hooker’s Bugseed, Corispermum hookeri var. hookeri, on a sand dune in Spruce Woods Provincial Park,
Manitoba. Photograph by D. B. Robson.

TABLE 3. Bugseed (Corispermum spp.) habitat types at each Canadian locality.

Species
# localities
Habitat type C. C. C. C. C.
americanum  hookeri ochotense  pallasii  villosum  C. sp. Total
Natural areas
Inland active sand dunes & blowouts 19 11 1 1 10 10 52
Lacustrine beaches & dunes 3 4 3 5 11 3 29
Riparian sand banks & dunes 4 4 1 1 10 1 21
Inland sandy hills & cliffs 5 3 6 5 1 20
Inland sandy plains 3 5 7 1 16
Riparian sandbars 1 4 3 1 2 11
Anthropogenically impacted areas
Sandy roadsides 8 3 2 3 4 2 22
Railways 3 1 7 9 20
Sandy disturbed areas 9 3 1 3 3 1 20
Sand and gravel pits 5 1 3 9
Cultivated fields 3 1 2 2 8
Sandy fireguards 1 1 1 3
No habitat description 8 5 10 12 6 41

is common in the U.S., extending from Washington only in Michigan, North Dakota and Ohio: it appears
south to California and east to Texas, Ohio, Kentucky to be extirpated in Missouri (NatureServe 2010%).
and Arkansas (NatureServe 2010%). Hooker’s Bugseed is found in six ecozones and six
Pallas Bugseed (C. pallasii) is native to Russia, Mon-  provinces/territories (Figure 6). This species appears to
golia and China, and introduced in Europe (Welsh et  be endemic to Canada as no specimens from the U.S.
al. 2003). Its distribution also spans widely across Can-  have been documented yet (NatureServe 2010%). A
ada in six ecozones but is less abundant than Hairy  unique variety of Hooker’s Bugseed, var. pseudodec-
and American Bugseed (Figure 5). It has been found  [linatum Mosyakin, has been found near Burnaby and
only as far north as Bonnyville, Alberta, just west of  in the Okanagan of British Columbia; no other speci-
Cold Lake. In the U.S. Pallas Bugseed has been found  mens possess seeds that are two times as long as broad
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FIGURE 2. Distribution map of Alaskan Bugseed, Corispermum ochotense var. ochotense (circles) and C. o. var. alaskanum
(triangle), in Canada based on Canadian herbarium specimens.

110w 1N‘W‘ - 0°W BOW TowW 80w 50w
“"f T, "‘c?%{ f::;'“‘*az : :’2‘,
ome
=5 alla At e S
] 3 ¥ 8% "&\r T
“‘ e YN N, s
Mnj;g&::-ﬂ“ — N N ]
f g St I‘T""-. Y 75" YN |
I / )?/ e \ ﬂ/a o ,{\/ ; 1{;4’"& .
2 Pt Jr-' o pane
\‘Q\\ e ‘_:}“:’ L &
'! =
.| '«‘\é ( ijp/fz"f o P
) N B
H . o\ ,"5 \
{_M .~ i y
e N
o 7 }\
g i l|:ﬁf | Ly g’ /,)") ——r—
J ! j % Z b o
o —e
( v & .
130°W 120°W 1Mow 100%W 205 BOW ToW

FIGURE 3. Distribution map of Hairy Bugseed, Corispermum villosum in Canada based on Canadian herbarium specimens.

(Mosyakin 1995). However this designation is based
on only two specimens: the holotype, collected in 1965
from Burnaby Lake and the paratype, collected from
Quilchena in 1906. Since no recent specimens of this
taxon have been obtained, the validity of this designa-
tion is somewhat questionable as the specimens could
just represent unusual plants rather than entire popu-
lations; additional specimens of Bugseed from these
localities are needed to illuminate the issue. Unfortu-
nately, as land use in southwestern B.C. has changed
dramatically since the type specimens were collected,

the existence of appropriate habitat at present is un-
known.

Status of the bugseeds in Canada

The most frequently collected species in Canada is
Hairy Bugseed followed closely by American Bug-
seed. Pallas Bugseed is less common but its status is
uncertain as it may be at least partly introduced to North
America from Europe (Welsh et al. 2003). Further
study of this species is needed to determine whether
it is native, exotic or possibly both. In Welsh et al.
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FIGURE 4. Distribution map of American Bugseed, Corispermum americanum, in Canada based on Canadian herbarium
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FIGURE 5. Distribution map of Pallas Bugseed, Corispermum pallasii, in Canada based on Canadian herbarium specimens.

(2003) it was postulated that Hooker’s Bugseed was None of the Bugseed taxa are currently candidates
introduced to Ontario from western Canada. However,  for Committee on the Status of Endangered Wildlife in
the presence of Hooker’s Bugseed in natural lacustrine ~ Canada (2010%) status. However, most Canadian Bug-
beaches and dunes in the Great Lakes region rather  seed taxa have rare National General Status (CESCC
than anthropogenically disturbed ones along roadsides ~ 2005*) and NatureServe ranks (2010%) in the jurisdic-
and railways, suggests that it is more likely native to  tions where they occur. Several omissions were iden-
Ontario. Alaskan Bugseed is the rarest species; it has tified during the herbarium specimen review: Nature-
only been found at eight localities in Canada. However, ~ Serve (2010*) has not ranked Pallas Bugseed in
as it occurs in areas that are seldom visited by botanists, ~ Alberta, Saskatchewan or Quebec, nor Hairy Bugseed
it may be more widespread. in Alberta, Saskatchewan or Northwest Territories even
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FIGURE 6. Distribution map of Hooker’s Bugseed, Corispermum hookeri var. hookeri (circles) and C. h. var. pseudodeclinatum
(squares), in Canada based on Canadian herbarium specimens.

though their occurrence has been documented in these
jurisdictions in various publications (Mosyakin 1995;
Cody et al. 2003; Harms 2003; Welsh et al. 2003; Cay-
outte and Dalpé 2007). Further, there is no National
General Status rank for Pallas Bugseed or Hairy Bug-
seed in Alberta (2005%). In several other cases taxa
have uncertain or undetermined ranks (CESCC 2006%;
NatureServe 2010%*) due to the lack of data on the spe-
cies in that jurisdiction. This is understandable since,
of the Bugseed herbarium specimens examined, only
27% of them were collected since 1970. To address
these inaccuracies suggested ranks for Bugseed taxa in
Canada were made (Table 4). One problem in particu-
lar is the “Exotic” rank given to American Bugseed in
British Columbia (CESCC 2006*). Since all three spec-
imens of American Bugseed found in British Columbia
are from remote, natural habitats rather than urban,
anthropogenically disturbed areas where species intro-
ductions typically occur, this designation is most likely
wrong. Thus the recommended rank for American
Bugseed in British Columbia is “May Be At Risk™ or
“Critically Imperilled”. The Bugseed populations
found in Quebec are a bit of an enigma; although most
recent records are from anthropogenically impacted
areas, there are a few records of plants on natural ripar-
ian sand bars along the St. Lawrence River as far back
as 1932. Whether the Bugseed species found in Que-
bec are indeed “native” to that province or were intro-
duced from farther west is difficult to say without more
recent specimen records. Therefore I ranked the Que-
bec taxa as “Undetermined” or “Uncertain” until addi-
tional information is available, rather than “Exotic” as
this term implies that the species in native to another
country.

Discussion

The broad distribution pattern of Canadian bugseeds
suggests that they are less influenced by factors such as
temperature, moisture, day length and average autum-
nal frost dates than by substrate, occurring primarily
where there are course-textured bare or moderately dis-
turbed soils present. However, they are likely intoler-
ant of high salinity as no plants were found on ocean-
ic beaches. Although Alaskan Bugseed is restricted to
areas north of the 59" parallel in Canada, it also occurs
broadly in northern Asia so its distribution is also wide
(Mosyakin 1995). There is a certain amount of distrib-
utional overlap with two, three and even four Bugseed
species being observed in some localities. Whether the
niches of the species at these localities overlap com-
pletely, or are slightly different is unknown and needs
further research. Bugseed species may hybridize with
each other in areas of distributional overlap as several
of Mosyakin’s annotation labels indicated the existence
of some intermediate specimens. However, natural
interspecific hybridization in annual plants is thought
to be relatively rare due to frequent sterility of the seeds
(Solbrig 1970), although there are exceptions (Riese-
berg 1997). An examination of the genetic profile of
Bugseed plants may be useful in determining whether
hybrids are currently produced, and whether some
North American species arose from hybrid origins.

Plant competition is relatively low in sand dune habi-
tats due to limited resources, recurrent disturbances,
and drastic fluctuations in temperature and moisture
availability (Perumal and Maun 2006). The adaptations
that allow plants to survive under such harsh conditions
do not enable them to thrive in habitats that are less
stressful, where plant competition is more intense
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TABLE 4. Suggested national and subnational NatureServe, 2010* (NS) and Canadian Endangered Species Conservation
Council, 2005* (CC) status ranks for Canadian Bugseed (Corispermum) taxa based on a herbarium specimen review.

Proposed Status Ranks'

Canada BC AB SK MB ON QU NT YT
Species NS? CC® NS CC NSCC NSCC NSCC NSCC NS CC NS CC NS cc
C. americanum 3 3 1 2 2 2 3 3 3 3 3 3 Uu 5 - = - -
C. hookeri 3 3 2 2 2 2 2 2 1 2 2 2 - - 1 2 - -
v. hookeri 3 3 2 2 2 2 2 2 1 2 2 2 - 1 2 - -
v. pseudodeclinatum 1 2 1 2 - - - - - - - - - - - - - -
C. ochotense 2 2 - - - - 1 2 - - - - - 2 2 1 2
v. ochotense 2 2 - - - - 1 2 - - - - - - 2 2 - -
v. alaskanum 1 2 - - - - - - - - - - - - - 1 2
C. pallasii 3 3 1 2 2 3 3 1 2 2 2 u 5 - - - -
C. villosum 3 3 2 2 3 3 3 3 2 2 2 2 Uu 5 1 2 -

! Proposed status using NatureServe, 2010* (NS) and Canadian Endangered Species Conservation Council 2005* (CC) ranks.

2 Key to NatureServe Status Ranks
1 = Critically Imperilled

2 = Imperilled

3 = Vulnerable

U = Uncertain

3 Key to Canadian Endangered Species Conservation Council Status Ranks
1 = At Risk (protected by Species at Risk Act 2002, or listed by Committee on the Status of Endangered Wildlife in Canada

or a provincial governing body)
2 = May Be At Risk

3 = Sensitive

5 = Undetermined

(Grime 2001; Perumal and Maun 2006). A study on the
sand dune successional gradient at Lake Michigan
dunes recorded the presence of American bugseeds
only on the more open foredunes and secondary dunes,
not the more heavily vegetated savanna nearby (Leicht-
Young et al. 2009). In fact, Bugseed seeds are sus-
ceptible to damping off fungi when grown in moister,
loamy soils rich in organic matter (Van Asdall and
Olmstead 1963); this may explain why bugseeds, des-
pite their annual habit, have not become major agri-
cultural weeds in fertile Canadian croplands.
Mosyakin (1995) postulates that bugseeds likely
migrated from Asia into North America along three
paleo-migration routes along the Bering Land bridge
approximately 38 000 years before present. As the gla-
ciers melted, the barren lands would have been colo-
nized by annual, psammophilic pioneer plants like
bugseeds. Since then new species of bugseeds evolved
in North America resulting in the present compliment
of species. Some psammophilic species are now be-
coming rare due to the loss of sand dune complexes
(Robson 2006). The oscillation of lake levels and im-
pact of severe storms has resulted in the loss and alter-
ation of lacustrine dune habitats (Maun 1989). Dune
stabilization has been documented as occurring in the
Great Lakes region and the Prairies likely due in part
to the suppression of wildfires (Hugenholtz and Wolfe
2005; Catling et al. 2008). Dune stabilization over the
last 50 years in the Prairie ecozone where most Bug-
seed populations are found has resulted in the loss of
50% to 90% of the active sand surface (Hugenholtz

and Wolfe 2005; Robson 2006). However, climate
models suggest that increasing evapotranspiration in
the prairies due to climate change could increase dune
activity, especially if there are severe and prolonged
droughts (Wolfe and Thorpe 2005). This report pro-
vides important historical information for determin-
ing the status of these plants as habitats change in the
future.

The results of this study show that the status ranks
for bugseeds in Canada are in need of revision and
status recommendations are made based on the num-
ber of historical localities. However, information on
whether the population size of and habitat for a taxon
is declining is also required for status assessment
(NatureServe 2010%*). Given the loss of dune habitats
and alteration of land use that has occurred in the last
several decades, there is a strong need for field stud-
ies where these historical populations of bugseeds
are revisited to determine if they are still extant and if
so, what the population size is. As several other sand
dunes species, including Smooth Goosefoot (Cheno-
podium subglabrum (S. Wats.) A. Nels.), Hairy Prairie
Clover (Dalea villosa (Nutt.) Spreng. var. villosa),
Small-flowered Sand-verbena (Tripterocalyx micran-
thus (Torr.) Hook.), Tiny Cryptanthe (Cryptantha min-
ima Rydb.) and Western Spiderwort (Tradescantia
occidentalis (Britt.) Smyth are already protected under
the Species at Risk Act 2002 due to the documented
decline in sand dune habitat, bugseeds are likely threat-
ened by similar factors. The main difference between
the already listed rare dune plants and bugseeds is that
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the former mainly grow on inland or riparian dunes in
the prairies while the latter are also capable of growing
in lacustrine dunes and some anthropogenically dis-
turbed sites. However, records of bugseeds that were
found on anthropogenically disturbed sites were often
several decades old. As exotic plant species have come
to dominate anthropogenically disturbed sites, native
ruderals may not be as common in these areas as
before. Once again revisitation to historical localities
is needed to determine current status. A complicating
factor is that since annual psammophilic species typi-
cally experience population fluctuations (Li et al. 2005;
Robson 2006) multiple visits may be required to deter-
mine the presence or absence of these taxa. Taxa most
in need of assessment include the Canadian endemic
Hooker’s Bugseed and the northern Alaskan Bugseed.
Collecting further information on these taxa will help
scientists determine if any are in need of protection
under the Species at Risk Act 2002.
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