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Abstract:  The purpose of this document is to report to Terrestrial Ecosystem
Restoration Program (TERP) on progress made on the project entitled: Conserving
Endangered Butterflies of Garry Oak Ecosystems.  The project has four objectives.  The
first is to confirm or determine the status of Taylor’s Checkerspot, Island Large Marble,
Island Blue, and Dun Skipper.  Based on surveys conducted in the summer of 2002, it
now appears that Taylor’s Checkerspot is extirpated from British Columbia as the
Hornby Island populations were not found.  No individuals of the Island Large Marble
were encountered. The Island Blue may be globally extinct, but requires further
surveying.  No individuals nor new populations of the Dun Skipper were discovered: this
species is now restricted to very few known sites.  The second objective is to describe the
life history and habitat needs for Taylor’s Checkerspot, and Island Large Marble, the
species at greatest risk.  Planned field work for this objective did not materialize for
several reasons but literature and archival research was completed, and contacts with
USA biologists were established in Washington state, the only know extant populations
of Taylor’s Checkerspot and Island Large Marble.  The third objective is to evaluate the
feasibility of re-introduction and habitat enhancement potential for Taylor’s Checkerspot
and Island Large Marble.  Over the past year, candidate sites were identified in the
Greater Victoria area, and on Hornby Island:  several were field-checked. The final
objective is to develop an education and stewardship program for landowners where
habitat for these endangered butterflies exists. Steps taken to meet this objective include
developing awareness of the project’s purpose, and identifying specific landowners and
client groups.  The TERP component of this project ends in March, 2002, but plans for
the coming project year are included in an appendix for interested readers.

1. Introduction
1.1. Background
The purpose of this document is to report to the Terrestrial Ecosystem Restoration
Program of Forest Renewal BC on progress made over the period of April 1, 2001 to
March 31, 2002 on the project entitled: Conserving Endangered Butterflies of Garry Oak
Ecosystems.

Garry Oak ecosystems are among the most threatened in Canada, and their future security
is jeopardized by three primary threats: habitat loss and fragmentation, suppression of fire
as a disturbance agent, and invasion of exotic species (Fuchs 2000). These threats also
affect many of the taxa in Garry oak ecosystems, including butterflies. The butterflies
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include 4 taxa that COSEWIC has listed as extirpated, endangered or threatened. Eight-
nine additional taxa have not yet been evaluated by COSEWIC, but they are designated
as imperiled or vulnerable by the BC Conservation Data Centre.

These butterflies have received little attention to date, but the continuing loss of Garry
oak ecosystems has raised serious concerns about their continued viability, as the
following examples demonstrate.  Until 2001, the Taylor’s Checkerspot (Euphydryas
editha taylori) was found in BC in several populations on Hornby Island.  Based on
surveys in the summer of 2001, it now appears to be absent from all of its historic range
within the province (and Canada).  Currently, it occurs only at a few locations in the
Puget Trough of Washington State.  The species should probably now be considered
extirpated from Canada.  The Island Large Marble (Euchloe ausonides insulanus) is
extirpated in Canada. It was formerly known only from southeastern Vancouver Island
and the adjacent islands. Current inventory has covered most of its range in BC and,
although unknown populations may exist, this appears to be very unlikely.  The Island
Blue (Plebejus saepiolus insulanus) is likely extinct, but not declared as such by
COSEWIC, primarily due to the gaps in the inventory.  Shepard (2000) considers this
subspecies to have been restricted in its original distribution to southeast Vancouver
Island.  The Dun Skipper (Euphyes vestris vestris) occurs from Vancouver Island and
Fraser Canyon south to central California. There have been few records of this butterfly
in the past decade (Shepard 1996, 2000).  This species is of special concern, with only a
few known populations.

The present proposal addresses critical needs for the conservation and recovery of these
endangered butterflies, with particular emphasis on Taylor’s Checkerspot and Island
Large Marble, the species at greatest risk.  The proposal’s goals are to assess the status of
selected red- and blue-listed species of butterflies associated with Garry Oak ecosystems,
and to assess the feasibility of butterfly re-introductions and habitat assessment. To meet
this goal the project has four inter-related objectives:

1. To confirm or determine the status of species of butterflies of greatest
conservation concern, specifically Taylor’s Checkerspot, Island Large Marble,
Island Blue, and Dun Skipper.

 
2. To describe the life history and habitat needs, including the identification of

food plants and habitat features of Taylor’s Checkerspot, and Island Large
Marble.

 
3. To evaluate the feasibility of re-introduction and habitat enhancement

potential for Taylor’s Checkerspot and Island Large Marble.
 
4. To develop an education and stewardship program for private, First Nations,

municipal, regional and Crown land directed at the conservation of Garry oak
and associated habitats for endangered butterflies, with a focus on Taylor’s
Checkerspot and Island Large Marble.
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We addressed these four objectives through a series of related projects.  All projects are
conducted within the ecosystem framework adopted by the Garry Oak Ecosystems
Recovery Team, and form integral parts of the recovery plan for Garry Oak and
associated ecosystems that is currently nearing completion (Fuchs 2001).

1.2. General Design
The objectives of this proposal are being met by a four-pronged approach, consisting of
inventory, research, habitat restoration and enhancement, and education and stewardship.
Inventory determines the status of species, and helps identify and prioritize critical sites
for further conservation activities. Research provides the scientific foundation for
recovery actions, including ecological information necessary to create appropriate
habitats that meet the life requisites of the target butterflies. In combination, inventory
and research provides information on key factors and specific sites where restoration and
enhancement activities should occur. The stewardship and education component of the
project is critical to achieving conservation success because much of the habitat is
privately owned.

1.3. Acknowledgements
We gratefully acknowledge the funding provided by the Terrestrial Ecosystem
Restoration Program of Forest Renewal BC.  As well, we received funding from the
Endangered Species Recovery Fund, administered by the World Wildlife Fund Canada.
The Biodiversity and Parks Branches, Ministry of Water, Land and Air Protection
(formerly Wildlife and Parks Branches, Ministry of Environment, Lands and Parks) also
provided funding, plus in-kind support.  Additional funding was received from the
Friends of Ecological Reserves.  The Department of Biology and the Restoration of
Natural Systems program of the University of Victoria provided funding and in-kind
support, as well.  Without the support of these sponsors, this project would not be
possible.

2. Progress in the 2001-2002 project year

2.1. The status of selected butterflies (Objective 1)
Un-surveyed and inadequately surveyed habitats within Garry Oak and associated
ecosystems were identified using previous inventory results, historical records,
knowledge and personal experience of butterfly experts, and other sources of
information, such as maps produced by the Sensitive Ecosystems Inventory for East
Vancouver Island and the Gulf Islands (Ward et al. 1998, McPhee et al. 2000). Areas to
be surveyed were identified as occurring mainly in the Gulf Islands and areas adjacent to
Saanich Inlet.

In May, 2001, efforts focused on finding populations of the Island Large Marble and
Taylor’s Checkerspot, as May is center of the adult flight season.  Surveys for flying
adults were performed by methodically walking transects and conducting area searches
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across the entire area of each site. Field work was restricted primarily to sunny days, and
search intensity varied according to weather, with closer spacing of transects in cooler
and extremely hot weather. Boats were used to access shoreline sites, as needed.  For
sites with plantain (Plantago species) present, searches were done for larvae of Taylor’s
Checkerspot as well as for chewed leaves that would indicate larval feeding.

In June, 2001, inventory efforts focused on finding populations of the Island Blue and the
Dun Skipper, as June is the center of their adult flight season. Surveys for adults were
performed by methodically walking transects and conducting area searches across the
entire area of each site.  Search intensity was greater than for the previous two species
because the blue and the skipper are relatively cryptic.  As above, field work was
restricted primarily to sunny days, and search intensity varied according to weather.
Boats were used to access shoreline sites, as needed.

All sites were assessed for their suitability as habitat for the four target butterfly species.
This assessment was based on the presence and abundance of the larval food plants of
each species,  and a professional assessment of general habitat characteristics.  Also, the
presence of Sara’s Orangtip (Anthocaris sara) was noted as this species probably has
similar habitat and food plant requirements.

A total of  90 specific sites in 10 areas were surveyed during May-July 2001 (Guppy and
Fischer 2001).  In general, butterflies were extremely scarce in the survey area, both
respect to species richness and abundance.  No individuals of the four butterfly species
was seen at the 90 survey sites (Guppy and Fischer 2001).  Eggs and larvae of Sara’s
Orangtip were found at one site each.

2.2. Life history features and habitat needs for Taylor’s Checkerspot and Island
Large Marble (Objective 2)
During the past year, activities included literature reviews, archival study, interviews with
butterfly experts, and examination of butterfly collections to verify historical information.
Contacts were made with other butterfly researchers, but plans for field work did not
materialize due to a change in graduate students and several other factors.

However, existing knowledge about the Island Large Marble and Taylor’s Checkerspot
was summarized and is presented in the following sections. This synthesis is presented
generally for the species, followed by more specific information of the subspecies of
interest in Canada  (See Table 1 for a general summary of life history information for
Taylor’s Checkerspot, Island Large Marble, Island Blue and Dun Skipper).

2.2.1.  Life history and habitat needs of the Large Marble (Euchloe ausonides)
The genus Euchloe has been thoroughly reviewed by Opler (1966a,1966b, 1966c, 1966d,
1968, 1974).  Euchloe ausonides is found in natural and disturbed meadows and
grasslands throughout western North America (Opler 1968).  Populations are often
concentrated at points of relief in the landscape, such as hilltops, hillsides, dry lake and
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stream beds, or water bodies (Opler 1968).  Eggs are laid singly, usually on the
inflorescence (Opler 1974).

Preferred hosts are native and introduced plants in the genera Arabis, Barbarea, Brassica,
and Sisymbrium, although other members of the family Brassicaceae are sometimes used
(Opler 1974).  In British Columbia, Arabis is the preferred food plant (Guppy & Shepard
2001).  In California, Shapiro (1984) has noted that the phase of the host plant is more
important than species, as only plants which are bolting into flower are used.  In the
southern part of the range, females oviposit only on the developing inflorescence, and
newly hatched larvae starve if unopened buds are not available on which to feed (Opler
1974).  However, in British Columbia, larvae feed first on leaves, then move to the buds
as they become available (Guppy & Shepard 2001).

Eggs turn from greenish to red within a few hours of oviposition (Shapiro 1981).  A
female encountering a red egg will not oviposit on the same plant, resulting in one egg
per inflorescence under ideal conditions (Shapiro 1981).  However, at high population
densities, multiple eggs may be laid on one inflorescence during the time required for the
eggs to change colour (Shapiro 1981).  Euchloe ausonides assessess not only the eggs of
conspecifics, but also those of some Pieris and Anthocaris species (those producing red
eggs)(Shapiro 1981).  This could explain Opler’s observation (1968) that in locations
where Euchloe exists with Pieris or Anthocaris, unknown interactions result in displaced
flight period, altitudinal range, or host selection.

2.2.2. Biology of the Vancouver Island subspecies, the Island Large Marble
Euchloe ausonides insulanus was described by Guppy and Shepard in 2001 from
museum specimens (Guppy & Shepard 2001).  Between 1861 and 1908, fourteen
specimens were collected from the Victoria area, Wellington, and Gabriola Island
(Shepard 2000).  At the time of these collections, neither the habitat used, the host plant,
nor the precise location of captures were documented.  The habitat is assumed to be open
grasslands and the host plant is assumed to be Arabis  (Shepard 2000).  In 1997 an extant
population was discovered on San Juan Island in Washington State (Guppy & Shepard
2001).  The habitat of this population is described as a field dominated by introduced
grasses.  The food plant is still undocumented and still assumed to be species of the
Arabis genus (J. Fleckenstein per. comm.).

Considering that the butterfly fauna of southern Vancouver Island is one of the best know
in Canada, Euchloe ausonides insulanus must have always been rare (Shepard 2000).
The cause of the extinction of British Columbian populations remains unknown.  The
only speculation made to date is that the host plant was severely reduced by sheep
grazing (Guppy & Fischer 2001).  Certainly the fact that the larvae develop in the
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Table 1. Larval host plants, adult nectar plants and species phenology for four butterfly species of concern, associated with Garry oak habitat (prepared by Robb Bennett and Cris
Guppy).

Species Larval Host Plant/
Adult Nectar Plant

Phenology Known Locales

Island Blue
(Lycaenidae)
Plebejus saepiolus
insulanus

Believed extirpated, but
not adequately searched
for.

Larval food – Trifolium spp, natives
maybe?  Apparently not known from
T. pratense (red clover) on Vanc.
Island, but other subspecies appear to
use introduced red and white clover on
the mainland.

Nectar source unknown

1 generation per year

BC flight records:  late iv – early viii, mostly
v/vi on coast.

No indication of overwintering stage
(egg/larva/pupa?). Other subspecies overwinter
as partly grown larvae (Guppy & Shepard 2001).

Species is widespread in NA.

BC:  ssp - many historical records from SE
Vanc Is from Campbell River to Victoria.
Last collected Malahat 1979.

Other subspecies widespread throughout
province east of coastal range.

Island Marble
(Pieridae)
Euchloe ausinides ssp

Believed extirpated.

Larval food – probably Arabis sp
(used by other ssp. on mainland) and
probably other crucifers.  A. hirsuta
is suspected host locally.

Nectar source unknown

1 generation per year

BC flight records:  late April to late May

No indication of overwintering stage
(egg/larva/pupa?) All other subspecies
overwinter as pupae.

Species is widespread in Can from BC to ON

BC:  ssp - historical (pre-1908) records
from Victoria, Lanford, Nanaimo,
Gabriola  Apparent extant pop on San Juan
Island, WA.  Other ssp throughout interior
east of coast range

Taylor’s Checkerspot
(Nymphalidae)
Euphydryas editha
taylori

“Endangered”

Larval food – Plantago spp.  P.
maritima @ Hornby Is.; P.
lanceolatum at the extirpated pop. near
Mill Bay.  May switch to other genera
(e.g. Orthocarpus) under drought
stress.

Nectar source – Lomatium
utriculatum @ Hornby Is.; native
Fragaria at the extirpated pop. near
Mill Bay.

1 generation per year.

BC flight records:  mid iv – late vi, primarily
mid iv – late v

No indication of overwintering stage
(egg/larva/pupa?) Overwinters as half-grown
larva (extirpated Mill Bay pop.)

Species is widespread in S BC and S AB.

BC:  ssp. – many historical Victoria area
records (incl Chain + Trial Islands) north to
Hornby Is.  Ssp believed to be extirpated,
including Hornby Is.

Dun Skipper
(Hesperiidae)
Euphyes vestris vestris.

“Threatened”

Larval food – Carex spp., perhaps
Cyperus spp.  Apparent local
specificity but wide range of spp
utilized over extent of range.

Nectar source unknown

1 generation per year.

BC flight records:  early vi – mid viii.

Probably overwinters as late instar larva.

Species is widespread in NA and in Canada
from SK east.

BC:  ssp - SE Vanc Is, Courtenay to Thetis
Lk. (but not Saanich Pen.), scattered lower
mainland records, incl lower Fraser Valley
from Hope to Lillooet.
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inflorescence of relatively tall plants puts them at great risk from grazing, mowing, or
haying, all of which would have been very common in the open grasslands of Vancouver
Island in the early 1900’s.  However, introduced Brassicaceae members, which may be
suitable food plants, are now common throughout the former range of the butterfly.
Whether or not these species were established before the extirpation of the butterfly is
unknown.  Another possibility could be interactions with the introduced Pieris rapae.
Egg load assessment interactions are unlikely, as Pieris rapae does not produce red eggs,
but other possibilities could include disease or parasites passed from Pieris to Euchloe.

Major gaps exist in the knowledge of this animal regarding habitats and host plants
utilized, and the cause of population declines in the early 1900’s.

2.2.3.  Life history and habitat needs of the Edith’s Checkerspot (Euphydryas editha)
Euphydryas editha is found throughout the western United States and into southern
British Columbia and Alberta (Opler 1999).  It occurs in openings and areas of low
vegetation, such as grassland, sage scrub, montane meadows, and alpine tundra (Opler
1999).

Eggs are deposited in masses of 20-350 on plants in the genera Castilleja, Collinsia,
Lonicera, Mimulus, Pedicularis, Penstemon, Plantago, and Orthocarpus (Ehrlich et al.
1975, Ehrlich et al. 1980, Singer et al. 1992).  Common to all host plants is the
production of iridoid glycosides, which deter feeding of generalist herbivores, but which
stimulate feeding in Euphydryas (Bowers 1983).  Despite the range of hosts utilized by
the species, most populations oviposit on only one or very few species, although larvae
may move to alternate hosts (White & Singer 1984).  These secondary food plants may
be vital to the persistence of some populations (Singer 1972).  In California Euphydryas
editha subspecies have been grouped into four ecotypes, based on habitat and host plants.
These are the coastal Plantago feeding, inner coast range Collinsia and Pedicularis
feeding, foothills Collinsia feeding, and high elevation Castilleja feeding ecotypes
(Ehrlich et al. 1980).

Larvae feed to the fourth instar, then enter an obligatory diapause at the end of the
growing season (Ehrlich et al. 1975).  Larvae that have not reached the fourth instar by
the time the host plant senescences, starve (Ehrlich et al. 1974).  Larval mortality due to
starvation is an important regulator of population size in all populations, and regularly
exceeds 90% in coastal California (White 1974).  Although nectar is not required for
successful reproduction, adult feeding does increase life span and reproductive output
(Murphy et al. 1983).  Any available nectar source will be utilized (J. Hellmann  per.
comm.).

Most Euphydryas editha populations are small and discreet, exchanging only 2-3% of
individuals between populations separated by as little as 50-100m (Ehrlich 1980).  In
some populations, individuals do not disperse even across open grasslands containing
food plants (Ehrlich 1961).  Euphydryas editha also has a poor ability to cross hilly or
broken terrain and a poor ability to find suitable habitat (Harrison 1989).  Movement of
experimentally removed individuals was random even within 50m of suitable habitat
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patches with visible nectar plants (Harrison 1989).  Ability to establish new populations
is also poor, as experimentally established populations grow very slowly even in good
habitat (Harrison 1989).

Despite an apparent inability to disperse and colonize, Euphydryas editha generally is
occurs in metapopulations characterized by frequent extinction and recolonization events
(Harrison 1988, Thomas et al. 1996).  The key to this paradox may be a small percentage
of the population which disperses actively, as suggested in one of Ehrlich’s early studies
(Ehrlich 1961).  A small percentage of individuals experimentally removed by Harrison
(1988) dispersed very effectively, with one male flying 5km to suitable habitat in 24
hours.  Metapopulations of Euphydryas editha often rely on a large and stable central
population as a source and a stabilizing factor (Harrison 1989).  In some populations
dispersal rates are also inversely proportional to density (Gilbert & Singer 1973).

In California, Euphydryas editha bayensis is an endangered butterfly that has been
studied intensively for decades.  The following summary is taken from Dobkin et al.
1987, Weiss et al. 1987, and Weiss et al. 1988:  Euphydryas editha bayensis is a coastal
grassland butterfly requiring nectar sources and the food plants Plantago erecta and
Orthocarpus densiflorus for survival.  Introduced grasses outcompete these plants at all
sites but those on serpentine-based soils.  These sites are marginal habitat for the host
plants, and therefore the butterflies.  Because of differential effects on butterflies and host
plants, extreme weather frequently causes early host plant senescence and massive larval
mortality.  Topographic heterogeneity at various scales, bare ground, accessibility of all
areas to larvae are essential to varying the time of host plant senescence and facilitating
larval thermoregulation.  Thus, these features of habitat are essential to persistence of the
species.

2.2.4.  Biology of the Vancouver Island subspecies of Edith’s Checkerspot, the Taylor’s
Checkerspot (Euphydryas editha taylori)
Euphydryas editha taylori was described from larvae collected in Victoria in 1888
(Edwards 1888).  This species was formerly widespread throughout southern Vancouver
Island (Shepard 2000).  Habitats used include dry meadows, maritime prairies, and
shorelines with a dominance of native vegetation (Guppy & Shepard 2001, Larsen et al.
1995).

Known food plants are native and introduced Plantago species (Guppy & Shepard 2001,
Larsen et al. 1995).  Camassia and Plectritis have also been reported as food plants
(Llewellyn-Jones 1934).  Camassia is unsupported and could be a misidentification of
Plantago.  Plectritis is weakly supported by Opler’s comment that Euphydryas editha
feeds on a variety of plants in the plantain, figwort, honeysuckle, and valerian families
(Opler 1999), and may be a secondary or ancestral food plant.  Plantago species native to
southern Vancouver Island are found on coastal beaches, bluffs, and shorelines (Douglas
et al. 1999).  However, many Euphydryas editha taylori populations formerly occurred
inland, where they were known to feed only on the introduced P. lanceolata (see Shepard
2000 for collection localities).  It is unlikely that these inland areas were colonized after
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the spread of P. lanceolata, because of the poor dispersal rates of the species and the
widespread and long-standing presence of inland populations.

Other populations of Euphydryas editha have rapidly evolved preference for P.
lanceolata and utilize it as the sole oviposition plant, even in the presence of the ancestral
host (Singer et al. 1993).  Ancestral host plants of the inland populations could have been
Plectritis, or could have been one of the many plants occurring in the Garry Oak
ecosystem which are used by other populations, such as Collinsia, Mimulus, Penstemon,
Lonicera, Orthocarpus, or Castilleja.  The last two are especially likely, as they are used
by other coastal populations in California, and because they formerly occurred at many
inland sites of E.e.taylori populations (Hardy 1956, Thetis Lake Nature Sanctuary
Association 1974).

These plants may also be significant because they have become extremely rare on
southern Vancouver Island.  The role of secondary food plants is vitally important to the
persistence of some coastal E.editha populations, and must be considered a knowledge
gap in the case of E.e.taylori.  Nectar sources which E.e.taylori has been observed using
are Lomatium and Fragaria (Shepard 2000).  Probably any nectar source would be
accepted, but these plants may be significant in that they are among the first plants to
flower, and adults are on the wing early in spring.  Guppy and Shepard (2001) speculated
that loss of nectar sources may have played a role in the loss of E.e.taylori populations.
Certainly, lack of nectar could constrain population growth, and has predisposed other
E.editha populations to extinction.

Gaps remain in the knowledge of the habitat requirements of E.e.taylori.  In 1995,
Hornby Island supported a metapopulation consisting of two small subpopulations and
one population of 1100 individuals which was described as healthy and stable (Shepard
2000).  By 2001 all of these populations were extinct, although the habitats were still
described as suitable (Guppy & Fischer 2001).  More information is needed on what
constitutes suitable habitat.

One possible cause of the decline of E.e.taylori on southern Vancouver Island is that as a
consequence of fire suppression the more mesic meadows have been lost to forest and
shrub encroachment, and that only the driest suboptimal habitats remain open.  This may
create a situation analogous to that of E.e.bayensis, where extreme weather has a greater
effect than it would in more mesic meadows.  This may be the case on Hornby Island,
where significant forest encroachment has taken place, and where an unusual drought
may have taken place in 1998 (Guppy & Fischer 2001).  This is especially significant
because the annual Plantago elongata is found on Hornby Island (Anon. 2001).
However, many populations formerly fed on the evergreen P.lanceolata, which does not
die back in dry weather.  It may be that during periods of dry weather the quality of
P.lanceolata as a food plant becomes unacceptable to the butterflies.  This is supported
by Danby's observation that E.e.taylori feed only on the youngest leaves of P.lanceolata
(Danby 1890), as well as the fact that the newest leaves contain the highest concentration
of iridoid glycosides (Bowers et al. 1992), which stimulate feeding.  New leaves would
not be expected during periods of extreme drought stress.
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Parmesan (1996) suggested that the loss of E.editha populations throughout western
North America may have been caused by global warming.  This is unlikely to be the case
on Vancouver Island, as many populations became extinct before global warming became
significant (Guppy & Shepard 2001).  One population which was lost recently was at a
Christmas tree farm, which was abandoned and seeded with broom (Guppy & Shepard
2001).  In the Parmesan study, this site was classified as undisturbed and unaffected by
human activities.

Another possible factor in the decline of E.e.taylori is the dominance of tall, exotic
grasses in the Garry Oak Ecosystem.  It has been noted in Nevada that P.lanceolata being
used in managed fields by E.editha becomes unusable when the field is abandoned and
the grass grows tall (Singer et al. 1993).  Whether this is because of a decline in food
quality, inability of larvae to grow in dense shade, or inability of adults to locate the
hidden plants is unknown.

2.3. Feasibility of re-introduction and habitat restoration (Objective 3)
During the 2001-2002 project year, activities consisted of identifying historic and
potentially suitable sites within the species’ former range.  This work consisted primarily
of verifying historical distributions, based on collections; identifying potential candidate
sites and cooperators; conducting interviews with local naturalists and others; and field
reconnaissance of potential sites.

In British Columbia, historic and potentially suitable sites within the species former range
have been located for Taylor’s Checkerspot and Island Large Marble, through
investigation of historical records, interviews with local naturalists, and consultation with
experts (Tables 2 and 3).

For Taylor’s Checkerspot, it is important to recognize that this species usually forms
metapopulations (see material in Section 2).  Therefore, multiple historic/potential sites
were selected in close proximity.   In considering the feasibility for re-introduction and
habitat enhancement, we believe that two groups of sites should be selected, one in
Victoria, where this species was once widespread and abundant (see Shepard 2000), and
one on Hornby Island, where the most recently extant populations were located. Three to
five sites should be selected from each of these two areas to ensure a manageable number
of sites. The candidate areas were identified, based on the following criteria: potential to
support a population, accessibility, landowner cooperation, proximity to other sites, and
unique opportunities (including a proposed burn at Little Chatham Island, the  possibility
of restoring Uplands Park, and the possibility of using gardens at Beacon Hill Park)
(Table 2).

For the Island Large Marble, the formation of metapopulations has not been documented,
as for the checkerspot.  However, investigating multiple sites will increase the chance of
finding suitable habitat, and suitable habitat in several locations would greatly increase



Conserving endangered butterflies of Garry Oak ecosystems (Final TERP report for 2001-02)           11

security of reestablished populations.  Selection of sites for this species is complicated by
lack of knowledge on historic sites.

Three to five sites should be selected, using the same criteria as those listed for the
E.e.taylori sites.  Due to the late start of the project it was not possible to conduct detailed
field assessments of these potential sites, although initial field assessments were
conducted.

   Table 2.  Suggested sites for re-introduction and habitat restoration for Taylor’s
   Checkerspot.

General
location Potential sites Rationale for site
Victoria Beacon Hill Park site of historic population

Government
House

actively maintained restored site and gardens;
abundant Plantago as well as native forbs

Chain Island site of historic population; an ecological reserve
Trial Island site of historic population; an ecological reserve
Little Chatham
Island

probably supported historic population because of
proximity to other island populations; burn is
planned for 2002; involves work with First Nations

 Uplands Park site of historic population; severely degraded; good
location for public restoration education; large area,
could support large population with proper
restoration and management

Hornby
Island

Helliwell Park site of most recent historic population

Tribune Bay Park site of most recent historic population
Norman Point site of most recent historic population
Flora Islet suitable habitat
Grassy Point suitable habitat

   Table 3.  Suggested sites for re-introduction and habitat restoration for Island Large Marble.
Potential site Rationale for site selection
Beacon Hill Park site of historic population; eroding banks may be good habitat

for host plants
Golf clubs
within probable
historic range

large maintained artificial grasslands; consistent with intention
to promote stewardship on private lands; may be possible to
maintain host plants in gardens; good candidates include
Victoria Golf Club, Gorge Vale Golf  Course, Royal Colwood
Golf Course and Olympic View Golf Course

2.4. Developing an education and stewardship program (Objective 4)
Progress on this objective depends on progress made in the three previous ones.  Most of
the effort was directed at raising awareness of the project and its goals.  Summaries of the
project’s activities have been published in The Log, the newsletter of the Friends of
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Ecological Reserves.  As well, a poster presentation was given at the University of
Victoria, as part of the Biology Graduate Student Symposium, which is open to the
public.  A technical presentation was made the Society for Ecological Restoration’s
annual meeting, held in October, 2001, in Niagara Falls, Ontario.  A list of potential
contacts for stewardship was prepared, and includes private land owners, First Nations,
golf courses and provincial and municipal governments.
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4.  Appendix: work schedule planned for 2002-2003
The TERP component of this project ends March 31, 2002.  However, the project is being
carried on under other funding.  For the sake of completeness and continuity, this
appendix provides a description of the work planned in the coming year.

4.1. The status of selected butterflies (Objective 1)
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Due to reductions in funding and staff lay-offs in the provincial government, the future of
further inventory surveys is uncertain.  At the very least, we will record butterflies seen
during field work, and collaborate with other researchers and naturalists involved in
butterfly surveys.  However, the lack of funding likely means that areas identified by
Guppy and Fischer (2001) for future surveying will not be covered, at least not in the
coming year.

4.2. Life history features and habitat needs for Taylor’s Checkerspot and Island
Large Marble (Objective 2)
Since both butterfly species are no longer found in Canada, we need to examine presently
occupied sites which are only located in Washington state.  For E.a.insulanus, the only
known site is San Juan Island National Historic Park.  For E.e.taylori, the only known
sites are Tenino Prairie and Fort Lewis. We will compare occupied sites with formerly
occupied site to determine if and how habitats differ.

Sites will be described generally using the Ground Inspection Forms described by
Meidinger (1999), and classified according to the most recent version of the ecological
classification system for Garry Oak ecosystems.

The most important attributes of habitats to be described are:
1. Availability of host plants, including abundance, phenology, and time of
senescence.
2. Availability of nectar plants, including abundance and spatial and temporal
availability.
3. Microhabitat around food plants, especially levels of shading and barriers to
larval mobility.
4. Meso and microtopographic variation.

Because of the high number of sites and specificity of information desired, government
inventory protocols, e.g. Resources Inventory Committee (RIC) standards, will be
modified with respect to methodology used in other studies on butterfly habitats.

In order to assess the abundance of host and nectar plants, small plots will be placed at
regular intervals in a grid pattern throughout each site, and the percent cover of species of
interest will be recorded.  Species of interest may include known and potential food
plants, nectar sources, and other species such as invasives.  Distance between plots will
vary from site to site, in order to ensure a reasonable sample size at small sites, and a
manageable sample size at large sites.  Dobkin et al. (1987) used 0.25m2 plots, spaced at
10-20m for common species and at 5m for rare/patchy species.  In this study 0.25m2

circular plots (radius of 0.28m) will be spaced such that a minimum of 20-30 plots are
used at the smaller sites, and plots will not be more than 20m apart at the larger sites.
These guidelines will be freely adjusted in the field according to personal observations of
at each site.  All plot centers will be permanently marked to enable their precise re-
location.
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In order to assess microhabitat around host plants, the closest host to each 0.25m2 plot
will be located and used as the center of a 1m2  (radius of 0.56m) circular plot.  This plot
size is consistent with the findings of Osborne and Redak (2000) that a feeding larva is
not affected by vegetational structure greater than 0.5m away.  Within these plots ground
cover will be recorded as soil, rock, litter, cryptograms, and vascular plants.  Vascular
plants will be categorized according to species, phenological stage, growth form, and
size.  At Washington sites, it is hoped that some of these plots will contain feeding larvae.
If this is not the case, feeding larvae will be located and used as the center of identical
plots.  This will be done to ensure that the mircohabitats actually used by larvae are being
studied.  Within occupied sites, plots containing larvae will be compared to those not
containing larvae.

All observations will be repeated three times during the April to July growing season.
This will be done because of the changes in vegetation which are expected to occur
during this time.  In part, these repeated observations will determine the time of host
plant senescence.  However, for more precise times, sites will have to be visited more
often.  No attempt will be made to determine butterfly population sizes in Washington
State.  These populations are tracked by Washington officials, and the sizes of the
populations are not relevant to this study.  If a presently unknown population is
discovered in British Columbia, the size of the population will be determined.

Methods used to analyze data have yet to be determined, and will be taken from similar
studies and from discussion with others.  Other activities/observations may be added,
according to the interests of other butterfly researchers, especially the work being
conducted by Wayne Hallstrom and Dr. Jens Roland, and Dr. Jessica Hellmann.

Because the Island Large Marble is extirpated from British Columbia, information will be
obtained by working cooperatively with Washington State conservation staff who are
gathering data on the extant population of this species on San Juan Island.

4.3.  Evaluating feasibility of re-introduction and habitat restoration (Objective 3)
Identified candidate areas will be surveyed this coming year.  As well, occupied sites in
Washington state will be visited to provide information to help in the assessment of sites
for re-introduction potentials.

Field assessment of potential sites will include consideration of factors such as habitat
condition, land status, cost, proximity to adjacent suitable habitat, ability to deal with
major threats (e.g. exotic species), and proximity to sources of donor populations.

Candidate sites will be characterized by surveys of vegetation, microclimate and other
features. These surveys will have a focus on the distribution of adult and larval food
plants and the extent of site disturbance (particularly presence of exotic species) and will
document specific enhancement measures necessary to restore these sites. Restoration
efforts will benefit from the work of Dr. Roy Turkington (UBC) and his student, Andrew
MacDougall, to evaluate means to re-establish native herbaceous species in Garry oak
meadows.
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4.4.  Developing an education and stewardship program (Objective 4)
Three types of activities are planned for the coming year. The extent of implementation
will depend significantly on collaboration with the Garry Oak Ecosystems Recovery
Team, the Ministry of Water, Lands and Air Protection (Biodiversity and Parks
Branches) and the Canadian Wildlife Service.

First, we plant on developing appropriate, client-specific educational material. Content
will be focused on the importance of Garry oak habitats for biodiversity in general and
species at risk in particular, the important features of these habitats for butterfly and other
species, and specific conservation and restoration activities. This material will be
conveyed by various media, such as slide presentations, posters, pamphlets, and fact
sheets.  Plans to set up a demonstration area for the restoration of butterfly habitats is
being considered.

Second, we plan on continuing outreach and education activities. We intend to develop
different components tailored to appropriate client groups. These will include, but not be
limited to private landowners, municipal, regional, provincial and federal staff, First
Nations, professional gardeners, and horticultural and gardening groups. The programs
will be coordinated with the Garry Oak Ecosystems Recovery Team. Additional delivery
models will be explored, such as Continuing Education programs at UVic.

Third, we plan on helping to develop stewardship agreements as one of the primary tools
for recovery and conservation efforts on affected lands.  As these agreements take time,
require legal expertise and are usually habitat- rather than species-based, we will work
with the Garry Oak Ecosystems Recovery Team and other local and regional
conservation organizations such as the Habitat Acquisition Trust Foundation to ensure a
coordinated approach.  Potential candidates for stewardship agreements will undoubtedly
arise out of work with the private land owners, First Nations groups, and provincial and
municipal governments.


