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EXECUTIVE SUMMARY

Contorted-pod Evening-primrose (Camissonia contorta) is a distinct
herbaceous member of the Evening-primrose family. In Canada, it is restricted to
coastal areas along southeastern Vancouver Island and the adjacent Gulf
Islands. Within this area it is restricted to semi-stable sandy flats and dunes no
more than 15 m above sea level. There are seven extant populations and one
extirpated population in Canada. A national status report has been prepared for
Contorted-pod Evening-primrose and it will probably be ranked either as
Threatened or Endangered in Canada. Two of the Canadian populations occur
in Capital Regional Parks (Witty’s Lagoon and Island View Beach).

Contorted-pod Evening-primrose has very specific tolerances and
requirements for disturbance. Without some form of disturbance its habitat would
very slowly fill in with vegetation, extirpating the population. Nevertheless, it is
guite susceptible to repeated disturbance and disappears from areas that receive
frequent trampling by people or pets.

The Island View Beach population is restricted to a small area of the
Regional Park immediately south of its boundary with the Indian Reserve. A
number of other rare plant species occur at Island View Beach in the vicinity of
Contorted-pod Evening-primrose, including Yellow Sand-verbena (Abronia
latifolia) and Black Knotweed (Polygonum paronychia). The imperilled Large-
headed Sedge (Carex macrocephala) Herbaceous Plant Community also occurs
at Island View Beach in the vicinity of Contorted-pod Evening-primrose.

At Witty’s Lagoon, Contorted-pod Evening-primrose is now restricted to a
small area entirely within the Regional Park. A major portion of the seaward
edge of the park once provided suitable habitat. Detailed surveys revealed that
most of this area is now dominated by Scotch Broom and other invasive species
and Contorted-pod Evening-primrose is not currently present. Yellow sand-
verbena (Abronia latifolia), which is a provincially vulnerable species, was also
found near the Witty’s Lagoon population of Contorted-pod Evening-primrose.
There were also remnant patches of the provincially-imperilled Large-headed
Sedge (Carex macrocephala) Herbaceous Plant Community in the vicinity. The
Yellow sand-verbena population and the remnant patches of the Large-headed
sedge community were both in poor condition due to high levels of trampling by
walkers and pets.



Populations of Contorted-pod Evening-primrose appear to be declining at
both Witty’s Lagoon and Island View Beach due to habitat conversion for
recreational purposes, trampling by people and pets, and invasion by non-native
species. Eighteen recommendations are made, involving:

- Improving the protection of the existing populations of Contorted-pod
Evening-primrose in CRD Parks.

- Encouraging awareness of conservation values, with an emphasis on
plant species at risk, at Witty’s Lagoon and Island View Beach.

- Monitoring the populations of rare sand dwelling plants in Witty’s Lagoon
and Island View Beach Regional Parks as well as their habitat, and park use

- Restoring degraded habitat and encourage the establishment of new
subpopulations of Contorted-pod Evening-primrose or expansion of existing
ones
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Introduction

Contorted-pod Evening-primrose (Camissonia contorta) is a distinct member
of the Evening-primrose family. Itis a low herb arising from a slender taproot. Its
stem is wiry, usually branched, peeling below and often sprawling. Single robust
plants may spread of up to 70 cm from the stem base but on disturbed sites such
as Witty’s Lagoon or Island View Beach the plants are stressed and rarely
exceed 10 cm across or 10 cm tall (figure 1).
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Figure 1. Habit of Contorted-pod Evening-primrose.

Left: A portion of a single robust specimen on Saan Island. Right: A small plant typical of fistand
View Beach or Witty’s Lagoon populations.

Contorted-pod Evening-primrose bears small flowers with four yellow petals
(figure 2). The fruits are small, often twisted, long, narrow capsules that contain
several small seeds. The stems, leaves and capsules are often deep red,
particularly in unshaded environments.



Figure 2. Flower and fruits of Contorted-pod Evenng-primrose on James Island.

The small beetle may be a casual pollinator bistiibt certain that Contorted-pod Evening-primrissa
regular outbreeder.

Contorted-pod Evening-primrose ranges from British Columbia to California,
east to ldaho and western Nevada. In Canada, it is restricted to coastal areas
along southeastern Vancouver Island and the adjacent Gulf Islands, an area of
approximately 750 km?. Within this area, the plants occupy seven small areas
totaling about 8 ha. In Canada, it is restricted to semi-stable sandy flats and
dunes no more than 15 m above sea level. Such habitats are naturally
fragmented, but have become more so with the degradation of coastal dunes
within its Canadian range. There are seven extant populations and one
extirpated population in Canada’. Individual populations vary from 20 to 2,000
plants and the total Canadian population is estimated to consist of 3,500-4,500
mature plants. There are two populations in regional parks, consisting of a
combined values of 750-1,250 plants (about 25% of total number of plants in
Canada).

A COSEWIC (Committee on the Status of Wildlife in Canada) status report
has been prepared for Contorted-pod Evening-primrose (Fairbarns 2004).

! Populations which still exist are referred to &fet; populations which have disappeared areneden
as extirpated.



COSEWIC ranking criteria suggest the species will be listed either as Threatened
or Endangered in Canada. It will then be considered for listing under the
Canadian Species At Risk Act (SARA).

Contorted-pod Evening-primrose is a short-lived annual. Germination
begins in March or April and ends in May. Flowering begins in April and peaks in
May. Seed dispersal begins in early May and most plants have shed their seed
by late June. Plants continue to grow until they succumb to summer drought.
Mortality normally occurs in late June or July but summer rainfall events may
trigger renewed vegetative growth, flowering and fruiting. The seeds lack any
apparent adaptations to assist in long-distance dispersal. Most seeds likely
remain in the immediate vicinity of the parent plant. The short distances of seed
dispersal and the strong tendency towards autogamy suggest that there is little
potential for a rescue effect?, even over short distances.

Five major factors threaten extant populations and potential habitat. The
most serious threat is posed by habitat loss and altered sand dynamics.
Recreational activities, particularly those associated with vehicle use and beach
activities are also a major threat. A number of exotic, invasive shrubs and herbs
are severely altering the ability of sites to support the species. Six of the seven
Canadian populations are so small that they face a serious threat of demographic
collapse. Herbivory, apparently by Eastern Cottontails (Silvilagus floridanus),
has had a minor impact on several mature plants. It does not appear to pose a
serious threat to the species.

Two of the Canadian populations occur in Capital Regional Parks (Witty’s
Lagoon and Island View Beach). This report describes these populations in
detail and provides management recommendations.

General Habitat Requirements

Surveys at Witty’s Lagoon, Island View Beach and other sites of Contorted-
pod Evening-primrose in the Georgia Basin and north Puget Sound show that the
species has very precise habitat requirements. It is intolerant of shrubs, well-
developed herb vegetation, and thick carpets of moss. This may be partially due
to the effects of competition and/or shading but appears to be largely due to the
changes on seedbed condition that result from the accumulation of plant litter.
Contorted-pod Evening-primrose is never found in shallow soils and rocky sites,
likely because it relies on a deep root system (figure 3) to capture water.

2 Rescue effect is the process by which seeds fesarby populations are naturally dispersed to areas
where populations are in decline or have disappeane subsequently restore the species or incitsase
numbers.



Figure 3. A typical deep taproot on Contorted-podEvening-primrose.



Contorted-pod Evening-primrose has very specific tolerances and
requirements for disturbance. Without some form of disturbance its habitat would
very slowly fill in with vegetation, extirpating the population. Populations at
Witty’s Lagoon and Island View Beach do not occur on active sand dunes but
Contorted-pod Evening-primrose does occur on such sites elsewhere in the
region. Occasionally, it even grows in old vehicle ruts in sandy areas. While the
species requires some disturbance and is capable of surviving occasional severe
disturbances it appears to be quite susceptible to repeated disturbance (pers.
obs.). Within existing populations, it is absent from suitable habitats that receive
frequent trampling by people or pets (figure 4).

Figure 4. Microhabitat requirements for Contorted-pod Evening-primrose.

Left: The transition area from open sand to aiocootis mossy mat provides suitable microhabitats
Contorted-pod Evening-primrose is absent from thrinuous moss mat and the area dominated by
broom. Right: Heavy, frequent disturbance by wedkand dogs churns up an open sandy area within an
existing population, eliminating Contorted-pod Ewvgnprimrose. Both photographs from Witty’s Lagoon

The Island View Beach Population

A patch of Contorted-pod Evening-primrose formerly occurred at the tip of
Cordova Spit, just north of Saanich Indian Reserve No. 2 (Tsawout First Nation).
There is a continuous band of suitable habitat from the tip of Cordova Spit -
through the Indian Reserve - south to the southern end of Island View Beach.
Contorted-pod Evening-primrose may once have occurred as a discontinuous
series of subpopulations that functioned as a single population, stretching along
the full length of this habitat. This entire area was surveyed in 2002, 2003 and
2004. The Cordova Spit population has been extirpated, there is no evidence of
the species on the sandy coast of the Indian Reserve, and it is absent from the
southern 2/3 of the Regional Park. The remnant population is restricted to a
small area of the Regional Park immediately south of its boundary with the Indian
Reserve. Plants have been found at the base of the fence established in about
1992) separating the north end of the park from the adjacent East Saanich Indian
Reserve No. 2 (Tsawout First Nation). Careful inspection revealed the absence
of Contorted-pod Evening-primrose on the north side of the fence, probably as a



result of a combination of vehicle and foot traffic.

Figure 5. Contorted-pod Evening-primrose at IslandView Beach Regional Park
Scale 1:5,000.

The distribution of Contorted-pod Evening-primrose at Island View Beach is
shown in figure 5. The remnant population is scattered throughout open sand
flats and low, relatively stable dunes. It is absent from areas with abundant
woody or herbaceous vegetation, and from loose shifting sand. It is most
densely concentrated in more open areas characterized by a more open
vegetation (shown in red) and sparsely distributed in a lightly-vegetated bowl
dominated by Beach Knotweed (Polygonum paronychia) (shown in blue). There
is a significant area of habitat (in yellow) with moderate capability adjacent to the
existing population and an area of low capability farther east (shown in olive).
The moderate and low suitability areas shown in the figure are inherently suited
to Contorted-pod Evening-primrose and limitations to their suitability simply
reflects the influence of invasive species and trampling by people and dogs
(major trails cross this area and dogs often run off-trail through loose sand).
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An ecosystem plot was surveyed in an area representative of high density
Contorted-pod Evening-primrose habitat at Island View Beach. The site was
level to gently sloping, just above sea level and very rapidly drained. The soil,
derived from beach sands, was weakly developed, very dry and nutrient-poor.
Most of the soil surface consisted of exposed sand, with very little organic matter.
There were no shrubs or trees, the herb cover was open, and the moss layer was
patchy. The dominant plants were Bare-stem Desert-parsley (Lomatium
nudicaule, a native forb), Cheatgrass (Bromus tectorum, an introduced annual
grass) and a carpeting moss (Racomitrium canescens). Other frequent
associates include small forbs such as Tall Pepper-grass (Lepidium virginicum),
Common Stork’s-bill (Erodium cicutarium), Common Draba (Draba verna), Little
Chickweed (Cerastium semidecandrum), Ribwort (Plantago lanceolata), Hooker’s
Onion (Allium acuminatum) and Thrift (Armeria maritima). Several small grasses
were also present, including Silver Hairgrass (Aira caryophyllea), Early Hairgrass
(A. praecox), Smooth Brome (Bromus hordeaceus) and Barren Fescue (Vulpia
bromoides).

A number of other rare plant species occur at Island View Beach in the
vicinity of existing and historic locations of Contorted-pod Evening-primrose. The
most relevant species are Grey Beach Peavine (Lathyrus littoralis), Yellow Sand-
verbena (Abronia latifolia), American Glehnia (Glehnia littoralis ssp. leiocarpa)
and Black Knotweed (Polygonum paronychia). Grey Beach Peavine and
American Glehnia have not been found in the Regional Park portion of Island
View Beach, but Yellow Sand-verbena and Black Knotweed are present in the
Regional Park. The BC Conservation Data Centre has ranked Grey Beach
Peavine as S2 (imperilled) in British Columbia and the other three are ranked S3
(vulnerable). None of these species occurs elsewhere in Canada, consequently
Grey Beach Peavine should be ranked as nationally imperiled while the other
three are nationally vulnerable. COSEWIC has not yet evaluated any of these
four species so they are not listed under the Species At Risk Act. As well, the
Large-headed Sedge (Carex macrocephala) Herbaceous Plant Community
(ranked S1/S2 = critically imperilled/imperilled in BC) has been observed in the
vicinity of Contorted-pod Evening-primrose at Island View Beach, within the
Regional Park.

The Witty’s Lagoon Population

At Witty’s Lagoon, Contorted-pod Evening-primrose is now restricted to a
small area entirely within the Regional Park (shown as a red area on figure 6). A
major portion of the seaward edge of the park (yellow in figure 6) once provided
suitable habitat although detailed surveys, conducted throughout this area in
2002 and 2004, revealed that it is now dominated by Scotch Broom and other
invasive species and Contorted-pod Evening-primrose is not currently present.
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Figure 6. Contorted-pod Evening-primrose at Witty’s Lagoon Regional Park

Current distribution marked in red (high densigfeas suitable for introduction in yellow. Theiddine
indicates probable former area of occurrence. eSt#l,000.

An ecosystem plot was surveyed in an area representative of high density
Contorted-pod Evening-primrose habitat at Witty’s Lagoon. The site was level,
just above sea level and very rapidly drained. The soil, derived from beach
sands, was weakly developed, very dry and nutrient-poor. Most of the soil
surface consisted of exposed sand, with very little organic matter. There were no
shrubs or trees, the herb cover was sparse, and the moss layer was very patchy.
The only abundant plant was Foxtail Fescue (Vulpia myuros), a native annual
grass. The moss cover consisted of small patches of two carpeting
mosses(Racomitrium canescens and Homalothecium sp.). Other frequent
associates include small forbs such as Common Stork’s-bill (Erodium
cicutarium), Blue-eyed Mary (Collinsia parviflora) and Hairy Cat’'s-ear
(Hypochaeris radicata). Several small grasses were also present, including
Silver Hairgrass (Aira caryophyllea), Early Hairgrass (A. praecox), Ripgut Brome
(Bromus rigidus) and Barren Fescue (Vulpia bromoides).
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Yellow Sand-verbena (Abronia latifolia) was also found at Witty’s Lagoon.
Three small, low-vigor patches occur amid the population of Contorted-pod
Evening-primrose (figure 7). The low vigor appeared to be directly related to high
levels of trampling by walkers and pets, a phenomenon observed in populations
of Yellow Sand-verbena at other sites in the region. This was the only other red-
or blue-listed species observed in the sandy habitats at Witty’s Lagoon, although
there were also remnant patches of the Large-headed Sedge Herbaceous Plant
Community.

Figure 7. A declining population of Yellow Sand-vebena at Witty's Lagoon.

Recommendations

Populations of Contorted-pod Evening-primrose appear to be declining at
both Witty’s Lagoon and Island View Beach due to habitat conversion for
recreational purposes, trampling by people and pets, and invasion by non-native
species. Contorted-pod Evening-primrose is an annual, perhaps outcrossing,
herbaceous species of non-climax ecosystems, incapable of runners or clones,.
Such species may require 1,000 or more individuals to achieve long-term viability
(c.f. Pavlik 1996).
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1.

Both the Witty’s Lagoon population (about 250 plants) and the Island View
Beach population (500-1,000 plants) are probably non-viable under the long-term
without conservation action. The following activities are recommended:

Improve protection of the existing populations of Contorted-pod Evening-
primrose.

a.
b.

Fence existing populations to discourage walkers and dogs.

Once populations have been fenced, remove Scotch Broom and other
invasive shrubs from the existing populations and a buffer of at least 10
metres. Fencing should be constructed first, otherwise shrub removal
may stimulate increased pedestrian and dog activity. Shrub removal
should be planned and timed to minimize impacts to species at risk.
Implement a long-term restoration project involving an annual schedule
of shrub removal to prevent re-invasion.

Ensure that appropriate park staff are aware of occurrences and that any
proposed future maintenance or replacement of park structures including
the northern fence at Island View Beach should trigger an impact
assessment and careful consultation with the Environment Protection
Specialist.

Encourage awareness of conservation values, with an emphasis on plant
species at risk, at Witty’s Lagoon and Island View Beach.

a.

b.
C.

Establish a display addressing plant species at risk in the Nature House
at Witty’s Lagoon.

Provide an on-site display by the fences protecting existing populations.
Encourage dog-owners to use alternate locations.

Monitor the populations, their habitat, and park use.

a.

oo

Map the precise extent of existing populations using permanent
reference points (fence posts may work well). Maps based on
permanent reference points are easy for park staff to use on a day-to-
day basis, particularly when they lack ready access high-precision Global
Positioning System (GPS) units.

Map the precise location of existing populations using a high-precision
(GPS) units. Precise GPS data should be integrated with Geographic
Information Systems (GIS).

Re-map and enumerate populations annually.

Map and monitor changes in the extent and location of open sand, moss
carpet and herbaceous vegetation within the existing populations at
three-year intervals. Use a combination of maps referenced to
permanent points, high-precision GPS and photo-monitoring.

Inspect populations regularly during the growing season to assess
threats and damage.
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4. Restore degraded habitat and encourage the establishment of new
subpopulations or expansion of existing ones in areas indicated in figures 5
and 6.

a. Develop a restoration plan that addresses horticulture, experimental
design, ecology, genetics and rehabilitation components.

b. Mark priority sites for reintroduction. This should be done by an
experienced botanist immediately prior to restoration activities.

c. Establish an increase program, using locally collected seed grown in a
greenhouse environment, to produce large amounts of suitable seed.

d. Remove Scotch Broom and other invasive shrubs from re-introduction
sites and rake any accumulations of plant litter to expose bare sand
substrates.

e. Fence and sign restoration sites.

Establish experimental re-introduction plots and monitor them to

determine population dynamics of re-introduced populations.

—
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Appendix 1: Co-occurring Plant Species

Twenty-five co-occurring plant species are mentioned in this report.
Thirteen are native to the region and twelve are introduced. Five of the thirteen
native species are provincially vulnerable (S3), imperilled (S2) or critically-
imperilled (S1). None of the species are listed under the federal species at risk
act (SARA) but a status report has been prepared for Camissonia contorta
(Contorted-pod Evening-primrose) and it is likely to be ranked Nationally
Endangered. Lathyrus littoralis (Grey Beach Peavine) is also projected to
receive national at-risk designation, but there is no status report for this species

and its national rank will probably not be formally evaluated for several years.

Scientific Name English Name Native BC Rank
Abronia latifolia Yellow Sand-verbena yes S3
Aira caryophyllea Silver Hairgrass no
Aira praecox Early Hairgrass no
Allium acuminatum Hooker’s Onion yes
Armeria maritima Thrift yes
Bromus hordeaceus Smooth Brome no
Bromus rigidus Ripgut Brome no
Bromus tectorum Cheatgrass no
Camissonia contorta Contorted-pod Evening-primrose yes S1
Carex macrocephala Large-headed sedge yes
Cerastium semidecandrum Little Chickweed no
Collinsia parviflora Blue-eyed Mary yes
Cytisus scoparius Scotch Broom no
Draba verna Common Draba no
Erodium cicutarium Common Stork’s-bill no
Glehnia littoralis ssp. leiocarpa American Glehnia yes S3
Homalothecium sp. Yellow Moss yes
Hypochaeris radicata Hairy Cat’'s-ear no
Lathyrus littoralis Grey Beach Peavine yes S2
Lepidium virginicum Tall Pepper-grass no
Lomatium nudicaule Barestem Desert-parsley yes
Plantago lanceolata Ribwort no
Polygonum paronychia Black Knotweed yes S3
Racomitrium canescens Rock Moss yes
Vulpia bromoides Barren Fescue no

Vulpia myuros

Rattail Fescue

yes



