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Reason for status: This species is endemic to
shorelines of the Great Lakes and occurs at only a few
sites with a very limited area. Several populations have
disappeared recently. Remaining populations are at risk
from low seed set and from habitat degradation and loss
because of recreational use and development. [Designated
threatened in 1988 and uplisted to endangered in 1999.]

Occurrence: Ontario
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Executive Summary

Description

Pitcher's Thistle (Cirsium pitcheri) is a perennial herb that bears 2-125 creamy-white
flowering heads at the top of a slender white woolly stalk that reaches a height of about 1m . The
leaves are green above, densely woolly, with long white hairs below, and uniformly and deeply
pinnately divided with each narrow division tipped by a spine. These characteristics distinguish this
species from similar plants with divided leaves. Vegetative plants consist of a rosette of leaves.

Distribution

The species is a Great Lakes endemic that occurs in both Canada and the USA. In Canada,
Pitcher’s Thistle occurs in only four areas - along the southeastern shore of Lake Huron, at one
location along Georgian Bay, at several sandy bays along the shoreline of Manitoulin Island, and at
one location along Lake Superior.

Habitat

The populations of Pitcher’s Th1stle are found in sandy habltats onthe hlgh beach, foredunes,
blowouts and dune ridges along the Great Lakes. The species occurs as a minor associate among
grasses such as Ammophila breviligulata, Calamovilfa longifolia and Andropogon scoparius. It is
found most frequently in blowouts and within grass populations that receive about 2-3 cm of sand
deposition annually. The plants grow best in open locations w1th maximum sunlight. They can
withstand high surface soil temperatures.

‘General Biology

The plant is a rosette-forming deep rooted monocarpic perennial; which may grow for 3 to
11 years before flowering and dying. The species has mycorrhizal fungi associated with its roots. The
seed set within each flower head (capitulum) is only about 30%. Pitcher’s Thistle does not reproduce
asexually. The seeds mature in late summer and are dispersed individually by wind, aided by a weakly
attached pappus, or as entire inflorescences which fall to the ground near the parent plant in late
autumn. Seeds are large in size (12.5mg per seed) and possess innate dormancy which is caused by
a hard seed coat as well as inhibitory compounds within the seed coat. Under artificial conditions,
high germination rates are possible only when seeds are pre-treated either by surgically removing the
seed coat or by nicking the seed on the radicle or cotyledonary end. After this pretreatment, seeds
germinate over a temperature range of 15-30 °C. Under natural conditions, germination of seeds
occurs in spring after they have overwintered and undergone stratification and scarification through
freezing and thawing of the substrate. The species provides diversity in the dune ecosystem and
occupies bare areas between clumps of grasses.



Population Size and Trends

The once abundant populations at Ipperwash/Kettle Point area have been extirpated due to
the loss of habitat. At Pinery Provincial Park, population size has fluctuated from 33 to about 115
plants. A very small population of about 60 plants also occurs at Inverhuron Provincial Park. The
general trend in size of both of these populations is a decline. The largest population sizes are found
in privately owned sandy bays on Manitoulin Island. Here too the populations are declining because
of very high recreational pressure and/or the development of the properties for cottages. The
population along Lake Superior is stable and is being monitored by Parks Canada.

Lammtmmg Factors and Threats

Herbivory by white tailed deer populations, habitat loss due to construction of cottages,

- commercial development, use of all terrain vehicles and recreational use of sand dunes contribute to
the loss of populations. Recreation affects plants by direct trampling, creation of paths, erosion of -
sand and excessive burial of plants. Excessive burial in sand increases the vulnerability of the species
at three stages of growth: seeds, seedlings, and adult plants. Deeply buried seeds either do not
germinate or if they do the seedlings are unable to emerge from the soil. Seedlings can survive up to
75% burial in sand but complete burial of seedlings is fatal. Large vegetative plants die when the sand
deposition exceeds 25 cm.

Existing Protection

No protection has officially been provided to Pitcher’s Thistle. However, Parks Ontario and
_Parks Canada are aware of the "endangered" status of the species. Rehabilitation efforts are
underway at Pinery and Inverhuron Provincial Parks by Dr. A. Maun, University of Western Ontario.
He also has a research program with very limited funds. The species can be saved through applied
research studies on the Restoration Ecology of this species.

Evaluation and Proposed Status

Populations of Pitcher’s Thistle are declining, with those along the southeastern shoreline of
Lake Huron being on the brink of extirpation. The prognosis for the species is bleak at present. The
remaining populations are very small, the species is a monocarpic perennial that dies after flowering,
has a very long life cycle (3 to 11 years), and has a low natural survival rate of seedlings from
germination to flowering. Other factors that impact the species are, (i) increased recreational use of
sand dunes along the shorelines, (ii) subdivision of shoreline habitats for cottages and commercial
ventures (iii) browsing by white tailed deer, (iv) trampling by visitors to the beach, (v) use of ATV
on the beach (vi) erosion of sand (vi) excessive burial by sand and (vii) building of access roads to
the beach. Based on these factors, the species conservation status was changed by COSEWIC from
threatened to endangered in April 1999. .

iii
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Résumé
Description

Le chardon de Pitcher (Cirsium pitcheri) est une plante vivace portant de deux a
cent vingt-cinq inflorescences blanc créme au sommet d’une fine tige blanche et laineuse qui peut
atteindre un métre de hauteur. Le dessus des feuilles est vert et trés laineux, le dessous présentant
de longs poils blancs. Les feuilles sont uniformément et fortement pennées, chaque foliole étroite
se terminant par une épine. Ces caractéristiques distinguent cette espéce de plantes analogues aux
feuilles composées. La plante végétative consiste en une rosette de feuilles.

Distribution -

L’espéce est endémique aux Grands Lacs et pousse au Canada et aux Etats-Unis. Au
Canada, on ne retrouve le chardon de Pitcher que dans quatre régions : le long de la rive sud-est
du lac Huron, a un endroit sur la baie Georgienne, dans plusieurs baies sablonneuses de I'ile
Manitoulin et a un endroit le long du lac Supérieur.

Habitat
On trouve les populations de chardon de Pitcher dans les habitats sablonneux le long des

Grands Lacs, soit sur le haut des plages, les avant-dunes, les creux de déflation et les cordons de
dunes. On retrouve I’espéce en faible nombre dans les herbages d’Ammophila breviligulata, de

-Calamovilfa longifolia et d’ Andropogon scoparius. Elle pousse le plus souvent dans les creux de
“déflation et dans les colonies d’herbes qui regoivent de deux a trois centimétres de sable chaque
“année. Cette plante prospére dans les lieux ouverts ou I’ensoleillement est maximal. Elle peut

- supporter une température de la surface du sol élevée.

Biologie générale

‘Cette plante au feuillage en rosette, aux racines profondes est une vivace monocarpienne
qui peut croitre entre trois et onze ans avant de fleurir et de mourir. Des champignons
mycorhiziens sont associés aux racines de cette espéce. Le taux de grenaison de chaque
inflorescence capitulaire n’est que d’environ 30 p. 100. Le chardon de Pitcher ne s’étend pas par
reproduction asexuée. Les graines miirissent a la fin de 1’été et sont dispersées une a une par le
vent, emportée par un pappe faiblement attaché ou par la chute de toute I'inflorescence prés de la
plante-mére, tard a I’automne. Les graines sont grosses (12,5 mg) et possédent une dormance
innée causée par la solidité du tégument et les substances inhibitrices que I’on retrouve a

. Pinténieur de ce dernier. On peut atteindre artificiellement un fort taux de germination, si un

traitement préalable est effectué, soit en enlevant le tégument, soit en pingant la graine a
I'extrémité de la radicelle ou du cotylédon. Aprés ce traitement, les graines germent lorsque la
température se situe entre 15 et 30 °C. Dans les conditions naturelles, les graines germent au
printemps aprés qu’elles ont hiverné et que le gel et le dégel du sol les ont stratifiées et scarifiées.
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L’espéce contribue a la diversification de I’écosystéme des dunes et occupe des zones nues entre
les touffes d’herbes. o -

Taille et tendances de la population

- Les populations autrefois abondantes d’Ipperwash et de Kettle Point ont disparu parce
qu’elles ont perdu leur habitat. La population du parc provincial de Pinery a varié de 33 & environ
115 plantes. On trouve aussi une trés petite population d’environ 60 individus dans le parc
provincial d’Inverhuron. La tendance démographique générale de ces deux populations indique un
déclin. Les plus grandes populations se retrouvent dans des baies sablonneuses privées de I'ile
Manitoulin. L aussi, les populations déclinent & cause de la forte pression causée par les activités -
de loisir ou le lotissement des terres pour y construire des chalets. La population le long du lac
Supérieur est stable et sous la surveillance de Parcs Canada.

Facteurs limitants et menaces

- La phytophagie par les cerfs de Virginie, la perte d’habitats causée par la construction de
chalets, le lotissement & des fins commerciales, le passage de véhicules tout-terrains et I’utilisation
des dunes de sable pour les loisirs contribuent 4 la disparition des populations. Les loisirs affectent
les plantes en raison du piétinement, de la création de sentiers, de I’érosion et I’ensablement
excessif. L’ensablement excessif accroit la vulnérabilité de I’espéce & trois stades de son
développement : les graines, les jeunes plants et les adultes. Les graines profondément enfouies ne
germent pas ou, si elles parviennent a germer, les jeunes plants ne peuvent sortir du sol. Ces
derniers peuvent survivre a un ensablement & 75 p. 100, mais I’enfouissement complet leur est
fatal. Les grandes plantes végétatives meurent si le dép6t de sable dépasse 25 cm.

Protection actuelle

Le chardon de Pitcher ne jouit d’aucune protection officielle. Cependant, Parcs Ontario et
Parcs Canada sont conscients de son statut d’espéce « en danger de disparition ». Le professeur
A. Maun, de la University of Western Ontario, a entrepris des activités de rétablissement aux
parcs provinciaux de Pinery et d’Inverhuron. Il poursuit aussi un programme de recherche avec
des fonds tres limités. On pourra sauver I’espéce par des projets de recherche appliquée sur
I’écologie de rétablissement de I’espéce.

Evaluation et propeosition de statut de Pespéce

Les populations de chardon de Pitcher sont en déclin, dont celles de la rive sud-est du lac
Huron qui sont presque disparues. A I’heure actuelle, le pronostic de I’espéce est sombre. Les
populations qui restent sont trés petites, I’espéce est une vivace monocarpienne qui meurt aprés la
floraison, elle a une vie trés longue (de trois & onze ans) et, dans la nature, le taux de survie des
jeunes plants, de la germination a la floraison, est faible. Les autres facteurs qui influent sur
I’espéce sont : (i) ’accroissement des activités de loisir dans les dunes de sable le long des rives,



(ii) le lotissement des habitats pour la construction de chalets ou d’entreprises commerciales,
(iii) la prédation par le cerf de Virginie, (iv) le piétinement par les visiteurs de la plage,

(v) l'utilisation de véhicules tout-terrains sur la plage, (vi) I’érosion du sable, (vii) ’ensablement
excessif, (viii) la construction de chemins d’accés a la plage. En s’appuyant sur ces facteurs, le
COSEPAC a changé en avril 1999 le statut de conservation de I’espéce d’espéce « menacée » a
espece « en danger de disparition ». .




1. Imtroductiom

Pitcher’s Thistle (Cirsium pitcheri), Asteraceae, is endemic to the shoreline beaches and sand
dunes of the Great Lakes. It is a disturbance dependent rare species adapted to live in dynamic and
often stochastic sand dune habitats. The species was designated as “threatened” in Canada (see
COSEWIC report by Keddy 1987; Burnett et al. 1989). The bases of this designation were: (i) high
demand for shoreline habitats for recreational activities (walking, picnicking, sunbathing, use of all
terrain vehicles [ATVs)), (i) bu:ldmg of access roads to remote beaches, (iii) habitat loss because of
cottage construction, and (iv) increasing demand for recreation on Great Lakes sand dunes. The field
survey by Keddy (1987) revealed seedlings, vegetative plants of different sizes and flowering plants
of Cirsium pitcheri on two locations along the southeastern shoreline of Lake Huron, one location
on Georgian Bay, several locations on Manitoulin Island, and one location on the northeastern
shoreline of Lake Superior. The largest populations were found on Manitoulin Island especially at
" Providence Bay. Once abundant populations of C. pitcheri have been extirpated from Kettle Point
in Lambton county, Sauble beach in Bruce Peninsula and Michael’s Bay (Manitoulin Island) and
pressure on the remaining populations was on the increase. It was shown that the major threat to the

population was a loss-of habitat. It was pro;ected in 1987 that these activities will lead to a decline
of C. pitcheri populations, hence the species was designated as “threatened” (Keddy 1987). As you
will see from the rest of this report, this prediction was well founded.

2, Taxonomy

Scientific Name: Cirsium pitcheri (Torr. Ex Eat.). T. & G. (Family Asteraceae)
Common Name: Pitcher’s Thistle
There has been no change in the taxonomy since the first COSEWIC report by Keddy (1987).

3. Distribution

The geographical distribution in Canada has not changed appreciably since the publication of
COSEWIC report by Keddy (1987). The map (Fig. 1) accurately shows the locations of occurrence
of this species on shoreline sand dunes of Great Lakes in Canada. The populations are located in the
foredune complexes at only two locations along the southeastern shore of Lake Huron, one location
along Georgian Bay, several sandy bays along the shoreline of Manitoulin Island, and one location
along Lake Superior.

Lecaolity Citations: Precise ]ocatlons and population sizes of C. pitcheri are on file with COSEWIC
and the Ontario Government.

4. Protection

. As far as I know, no protection has officially been provided to C. pitcheri. However, Parks
Ontario has been aware of the “threatened” status of the species. It is very encouraging to note that
the populations are being monitored at Pukaskwa National Park since 1981 (Promaine 1998).

1



S. Population Size and Trend

The general trend for the size of all the populations in Ontario is decreasing. The populations
of the species are very small along Lake Huron. The once-abundant populations of the species at
Ipperwash/Kettle Point area (Guire and Voss 1963) have been extirpated due to loss of habitat. A
census in 1992 of juvenile plants in the open dunes at Pinery Provincial Park showed that only one
small population of 33 plants of C. pitcheri existed in 1993. Since then, the population size has
fluctuated from 33 to about 115 plants. Only in 1994 the population size increased (to 283 plants),
but subsequently the numbers decreased to 52 plants in 1998. A very small population also occurs
at Inverhuron Provincial Park. This population consisted of 100 plants in 1986 (Keddy 1987) but
decreased to only 15 in summer 1993. Since then the population has ranged from 50 to 66 plants. The
recreational pressure on this population is very high.The largest populatlon sizes are found in
privately owned sandy bays on Manitoulin Island. However, the population sizes here are declining
because of very high recreational pressure and the development of the properties for cottages. The
population along Lake Superior is being monitored by the staff at Pukaskwa National Park. Records
have been kept of the number of seedlings, and vegetative and flowering plants of this species since

1981 (Promaine 1998).

‘6. Habitat

Populations of C. pitcheri are found in sandy habitats on the high beach, foredunes, blowouts
and dune ridges. The plants prefer sandy soils with texture of 39.4 to 76.7 % fine sand (<0.250 mm)
and 19.7 to 56.2 % medium-grained sand (0.25-0.50 mm). In slacks the species can also grow in
*sandy soils with very coarse texture. Typical habitats of C. pitcheri are shown in Fig. 2 a, b, c. The
“species occurs as a minor associate among a large number of plant species at both the Pinery and
. Inverhuron Provincial Parks. At the Pinery, Calamovilfa longifolia and Andropogon scoparius were
the most abundant grasses with low coverage of Ammophila breviligulata on the first dune ridge and
occasional shoots on the second dune ridge (Table 1). Cirsium pitcheri occurred most frequently in
blowouts and within C. longifolia populations on the second dune ridge that were receiving about
2-3.cm of sand deposition annually. The species requires a moderate amount of sand movement and
open bare areas among the vegetation. Mean percent bare sandy area at the Pinery ranged from 65.1
% on dune ridges to about 80 % in slacks (D’Ulisse and Maun 1996). The plants also occupied
blowouts with 100 % bare area. At Inverhuron, C. pitcheri grows on the first dune ridge in
association with two dominant grasses 4. breviligulata and C. longifolia. The species richness was
42 at Inverhuron and 35 at the Pinery. Density of C. pitcheri was very low at the Pinery Provincial
Park (0.02 m™) but it was even lower at Inverhuron Provincial Park: we did not encounter any plants
on the transect lines although the species was present in the park. The populations in Manitoulin
Island were larger and had a density of 0.14 m? They occurred among populations of 4.
breviligulata, Agropyron psammophilum, Populus balsamifera, Thuja occidentalis and many other
herbaceous species. The plants at all locations show high phenotypic plast1c1ty in relatlve size at
flowering and seed production per plant.




7. Biology of the Species

The life cycle of Cirsium pitcheri is presented in Fig. 3. It is a rosette-forming monocarpic
perennial which may grow for 3 to 11 years before flowering and dying (Loveless and Hamrick 1988;

- McEachern 1992). Delayed reproduction in a monocarpic perennial is beneficial for two reasons, (i)

increases the probability of flowering and (ii) enhances seed production. However, delayed
reproduction increases the risk of mortality during the extended juvenile phase, slows down the
populatlon growth of the species due to reduced rates of colonization and establishment, and
increases recovery time after catastrophes. The species is predominantly outcrossmg although self-
pollination within a single flower head is possible (Loveless 1984). Genetic comparisons of 21 sub-
populations showed that C. pitcheri had low genetic diversity and its putative progenitor was Cirsium
canescens, a species prevalent in the sand-hills of Nebraska (Louda and Potvin 1995).

A. Dispersal

The achenes, henceforth called seeds (Fig. 4 a), mature in late summer and are dispersed
individually by wind, aided by a weakly attached pappus, or as entire inflorescences which fall to the
ground with the parent plant in late autumn (Fig. 3). Seeds usually fall within 4 m of the parent plant
. (Bowles et al. 1993).

B. Seed mass (weight per seed)

Mean seed mass was signiﬁcantly different among populations. The seeds from the Pinery
populations were heavier (12.5 mg; range 7-19 mg) than those of Inverhuron (1 1.5 mg; range 6.5-18
mg) and Providence Bay (7.1 mg; range 5.8-11.5 mg).. ,

C. Seed Dormancy (Chen and Maun 1998)

Removal of the seed coat reveals a well developed embryo (Fig. 4b). Seed germination is
epigeal and the seedling contains a pair of pale green cotyledons (Fig. 4d). The mature leaves of
vegetative plants are pinnately divided (Fig. 4c) with each division tipped by a spine. At flowering,
the rosettes produce slender tomentose stalks up to 1 m in height (Fig. 4¢) bearing 2-125 cream
coloured flowering capitula (Fig. 4f). Seeds of C. pitcheri possess innate dormancy which is caused
by a hard seed coat as well as inhibitory compounds within the seed coat. Seed germination
requirements are very specific. High germination is obtained only when seeds are pre-treated either
by surgically removing the seed coat or by nicking the seed on the radicle or cotyledonary end. After
this pretreatment seeds germinate over a temperature range of 15-30° C but the highest proportion
of seeds germinate when temperatures are above 20° C. Under natural conditions, germination of C.
pitcheri seeds occurs in spring after they have overwintered and undergone stratification and
scarification through freezing and thawing of the substrate.



D. Burial of seeds and germination

The percent seed germination and emergence of seedlings from 2, 4, 6, 8, 10 and 12 cm burial
depths were negatively correlated with depth (Chen and Maun 1999). Seedling emergence occurred
from a maximum depth of 6 cm with most seedlings emerging from 2 cm depth. Thus excessive
burial is detrimental to the emergence of seedlings.

E. Seedling Establishment

Population size class distributions based on the number of leaves per plant showed that C.
pitcheri populations were dominated by seedlings. The greatest mortality of seedlings occurs during
summer months especially June and July. Seedling mortality within individual seedling plots ranged
from 11-90% in 1993 and 0-70% in 1994 (D’Ulisse and Maun 1996). Thus, the establishment of
seedlings in the first year of their life in undisturbed areas is similar to other sand dune biennials. The
relative frequency of Juvemles in each successive size class decreased from the smallest to the largest
size class suggesting that major mortality episodes occur during the 3 to 11 years of their juvenile
vegetative phase of growth. Herbivory, trampling, excessive burial, extreme cold winters, and sand
erosion are the major causes of mortality.

F. Seed set in capitula

About 70 % of the seeds in capltuia were < 2 mg and did not contain an embryo. The
remaining 30 % contained well-filled seeds. The number of florets per capitulum was positively

correlated with its diameter (mm). A similar but a weaker relationship was also found between
-number of seeds and capitulum diameter. By June 21 1993, 9 % of the capitula were open at the

Pinery and seed dispersal began on July 8 1993. At Inverhuron, seed dispersal began on July 22 in
capitula positioned on the top of a plant. The number of capitula per flowering plant ranged from 4
to 30 and number of ﬁlled seeds per plant was about 200 to 400.

G. Transition probabilities

Transition probabilities of the Pinery population using the longest leaf length as an index of
plant size, were constructed over two sampling seasons from August 1993 to June 1995 (D’Ulisse
and Maun 1996). The data indicated that the probability of flowering from one year to the next was
dependant on the size (based on longest leaf length) of the plant in the previous summer. The plants
with longer leaf lengths were more likely to flower than the smaller ones. The probability of dying
was greater in the smaller size classes for the August to June transition periods and no mortality

‘occurred in the size classes greater than 15-20 cm.




8. Limiting Factors

Both biotic and abiotic factors affect the survival of populations. They increase mortality,
delay reproduction, reduce total seed production of plants, decrease seedling establishment, prolong
exposure to natural enemies, and increase the probability of extinction.

A. Biotic factors

Herbivory by white tailed deer (Phillips and Maun 1996) and plume moth is a critical limiting
factor in survival, growth, and dynamics of plant populations (Louda 1994).

(a) White-tailed deer

Due to an explosion of white-tailed deer (Odocoileus virginianus) populations at the Pinery
the Cirsium pitcheri population is endangered.
Present deer population = 826 animals (Maun and Crabe 1995).
Sustamable population = 200 animals (Gedge and Maun 1992, 1994)

The animals graze leaves of both vegetatxve and flowering plants throughout the summer
(D’Ulisse and Maun 1996). On flowering plants grazing ranged from the removal of a few capitula
per plant to the complete removal of all capitula (Table 2). In 1993, 90% of the flowering plants were
grazed and half of all the capitula produced in this population were consumed (Table 2). In addition,
about half of the vegetative plants were grazed. In 1994 the damage was lower: 29 % of the flowering
plants and 7% of the total number of capitula were grazed. Similarly, 31 % of the juvenile vegetative
plants were partially or completely grazed. Since the predators. of white tailed deer have been
extirpated from this area, deer pose a very serious stress. ‘

(b) Plume moth

Larvae damage the apical meristem and induce the formation of multiple stems (Stanforth,
Louda and Bevill 1997). The damage may range from 0 to 42 % of the seeds on a plant (Keddy and
Keddy 1984). Similar to the impact of white tailed deer, insect herbivory may reduce seed output,
increases time to maturation and reduces persistence of the species in more stabilized late successional
habitats. However, the plume moth does not pose a serious threat to the Lake Huron populations.

(c) Birds

We observed gold finches removmg and consuming the seeds of Cirsium pitcheri. However,
the bird damage is minimal.



B. Abiotic factors
(a) Habitat loss

Development of sand dune habitats for recreational purposes and construction of cottages

~ leads to a loss of habitat. Several areas along Lake Huron, Kettle Point, Ipperwash beach, Port
Franks, Grand Bend and other sandy beaches along the Lake have been transformed into cottages.
The Army Camp near Ipperwash has been used for training of army recruits and all terrain vehicles
have destroyed all C. pitcheri habitats within the camp. A new commercial development is going to

“take place in Carter Bay, Manitoulin Island (Anonymous 1998). The area will be converted into an
“Eco-Resort” consisting of a hotel, conference center with tennis courts, polo field and aquatic
facilities. Visitors will have an opportunity to golf, kayak, fish, ski, hike, bow hunt, bike, canoe, or
ride horseback. The population of C. pitcheri (n = 1000 plants) on the sand dune complex can not
possibly withstand this kind of pressure.

(b) Anthropogenic Impact

v Recreational use of sand dunes affects populations in three ways. First, trampling kills plants
directly (Fig. 2c). Second, trampling creates paths which enlarge over time because of erosion of sand
thus exposing the roots of C. pitcheri and killing them. Third, the eroded sand is transported over the
dune ridges and deposited on plants on the leeward sides of ridges which leads to excessive burial and
eventual death of plants. Excessive burial in sand increases the wulnerability of the species at three
stages of growth: seeds, seedlings, and adult plants. Deeply buried seeds either do not germinate or
if they do the seedlings are unable to emerge from the-soil. The ungerminated seeds may either decay
in the soil or undergo enforced dormancy. After emergence the C. pitcheri seedlings may also be
buried by sand to varying degrees in different microhabitats (Maun et al. 1996). Seedlings can survive
up to 75% burial in sand but complete burial of seedlings is fatal. In vegetative juvenile plants the
probability of dying was greater in the smaller size classes owing to lower energy reserves. Large
vegetative plants die when the sand deposition exceeds 25 cm (Rowland 1999).

9. Evaluation and Status Recommendation
a. Evaluation

Populations of C. pitcheri are declining. Factors that impact the species are, (i) increased
recreational use of sand dunes along the shorelines, (ii) subdivision of shoreline habitats for cottages
and commercial ventures (iii) browsing by white tailed deer, (iv) trampling by visitors to the beach,
(v) use of all terrain vehicles on the beach (vi) erosion of sand (vi) excessive burial by sand and (vii)
building of access roads to the beach.



- (b) Status Recommendation
Previous status in Ontario — Threatened (Keddy 1987).

Recommended status — A status of endangered is proposed because the remaining populations are
very small, the species has a very long life cycle (3 to 11 years), the natural survival rate of seedlings
from germination to flowering is very low, the recreational pressure is on the increase, and browsing
by white tailed deer kills plants.
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Table 1. Percent cover of vegetation of different species in different dune habitats at the Pinery and
Inverhuron Provincial Parks. Values in brackets indicate 1 standard deviation. (From D’Ulisse and

Maun 1996).
Species Pinery Provincial Park Inverhuron Provincial Park
1 Slack I I ' Slack

Dune ' Dune Dune '

Ridge Ridge Ridge
Ammophila breviligulata 8.3(9.1) - + 9.6(11.2) 11.5(16.1)
Andropogon scoparius 12.7(14.1) 8.8(10) 16.1(15.6) - .-
Calamovilfa longifolia 13.2(13.1)  44(54).  12.9(12.1)  21.6(19.7) 11.6(12.9)
Poa compressa - - 18.8(0) - 45(3.6) -
Cakile edentula 2.5(0) 2.5(0) - - -
Corispermum hyssopifolium  2.5(0) 2.5(0) 2.5(0) + 2.5(0)
Cirsium pitcheri -+ 2.5(0) 2.5(0) + +
Lithospermum caroliniense  2.5(0) 2.5(0) 2.9(1.6) - -
Juniperus communis 68.8(23.9) © 4.6(3.6) 19.8(26) - - 6.3(3.4)
Juniperus virginiana 52.9(40.2) 44.6(39.8) 50.8(43.7) - 32.9(47.49)
Populus balsamifera 42029 - 2.5(0) 19.7(16.2) 5.6(14.6)
Litter 14.0(12.5) 48(5.7) . 17.7(145) 9.8(13.3) 19.5(21.5)
Bare Sand 63.5(23.9) 82.6(124) 59.6(26.2) 66.7(25.9) 53.9(26.9)

+, present nearby; -, absent
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Table 2. The number of flowering* and juvenile plants of Cirsium pitcheri grazed by
white-tailed deer at the Pinery Provincial Park during the summer of 1993 and 1994.

1993 1994
Flowering Juvenile Flowering Juvenile
Number of plants 11 ' 34 7 65
Number grazed - 10 ‘ 17 - 2 20
% grazed 90 50 . 29 31
No. of capitula 138 - 30 -
No. grazed ' 68 - 2 -
% grazed 49 - 7 -

* The data for flowering plants only includes grazing on flower heads (capitula).
The percent of flowering plants in which leaves were grazed is 72 for 1993 and 43 for 1994.
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Fig. 1. Present distribution of Cirsium pitcheri plants from seed to flowering.
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Fig. 2. Typical habitats of Cirsium pitcheri at Pinery Provincial Park (a) and
Providence Bay (b) in Manitoulin Island. Trampling of a site on the upper beach at*
Providence Bay is shown in (c).
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