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Abstract 

The white wood-aster, Aster divaricatus L. (Asteraceae) is presently known to occur at 
eight sites in Canada, five in Quebec and three in Ontario. Two of the Quebec sites are 
composed of two separate populations and one of the Ontario sites contains two separate 
populations, for a total of ten in Canada. Historically, nine additional sites are known 
from Ontario, most of which are from the turn of the centuiy and cannot accurately be 
relocated. One site in Quebec was probably extirpated in the 1960s. 

Aster divaricatus is common throughout the Appalachians in the United States. The 
Ontario and Quebec populations are at the northern distribution limit of the species. It 
can be considered a Carolinian element in Ontario. 

Aster divaricatus is a fall-flowering herbaceous perennial that arises from a rhizome and is 
colonial in habit. Apart from taxonomic studies, no research has been conducted on the 
species, thus little is known of its ecological requirements. It is a plant of open 
woodlands. 

One of the Ontario stations is close to an actively eroding dune face and well-used trail. 
A second site, although within a provincial park, may be threatened with habitat 
alteration from an invading non-native species (garlic-mustard, Alliaria petiolata). At 
least two of the Quebec populations were at risk from development in 1988. In view of 
the tenuous status of several sites and small size of most of the known Canadian 
populations of A. divaricatus, an official status of threatened is recommended. 
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I. SPECIES INFORMATION 

1.0 Classification and Nomenclature 

Scientific Name: Aster divaricatus L. 

Bibliographic Citation: 

Type Specimen: 

Pertinent Synonym: 

English Names: 

Family Name: 

English Family Name: 

Major Plant Group: 

Linnaeus C. 1753. Species Plantarum 2:873. 

lectotype 997.19 Linn. (20) 

Biotia macrophyllus (L.) DC. ae [var.] divaricata (L.) DC. 
1836. Prodromus 5:265. 

Numerous other obscure synonyms, not widely used. 

White wood-aster (28) 
Heart-leaved aster (26) 

Asteraceae (Compositae) 

Aster family 

Angiosperm, dicot 

Current alternative taxonomic treatments: 

None. A. divaricatus is in the subgenus Aster, section Biotia (18). 

2.0 Description 

General: Herbaceous perennial, 2-10 dm (16) 3-8 dm (28), arising from elongated, 
branching rhizome. 

Stem: Erect, glabrous, often puberulent in the inflorescence, glabrate to sparsely 
pubescent below, bent noticeably at the nodes 

Leaves: Thin, sharply serrate, usually with mucronate teeth. Upper surface glabrous, or 
with a few appressed long hairs above. Lower surface glabrous, sometimes haiiy 
along the midrib and main veins, occasionally sparsely hairy over the entire lower 
surface, the hairs mostly long and appressed. Lower leaves ovate (often narrowly 
ovate), with a cordate base and conspicuously acuminate; 4-17 cm (16) 3-6 cm 
(28) long, 2-9 cm wide. Petioles are long, the lowest often smaller than those 
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above, and often winged (28). Basal leaves deciduous by flowering. Middle and 
upper leaves progressively less cordate, less petiolate and more or less reduced. 

Inflorescence: Coiymbiform, occasionally becoming elongate, few to many heads. 
Peduncles densely pubescent. Involucres 5-6.5 (28) mm long, shorter than pappus. 
Bracts are few to none, ovate, often broad, firm, well imbricate, rounded to acute 
and very shortly green tipped (occasionally whitish). Outer bracts 0.7-1.5 mm 
wide, length seldom exceeds 2.5 times the width. Rays 5-12, white, 1.5-2.2 mm 
wide and 5-12(15) mm long. Disc corollas (12)17-25, 4.4-5.5 mm long, yellow 
becoming purple. 

2.1 Local Field Characters 

"A. divaricatus is distinguished by heart shaped lower leaves, deeply serrate upper leaves, 
smooth lower stem and flat-topped capitulescence of small heads with usually glandless 
phyllaries. It resembles A. schreberi which has less pubescent peduncles and narrower 
phyllaries. It approaches less pubescent forms of A. macrophyllus, which has broader 
involucres with phyllaries that are sparsely to densely glandular and pubescent. It might 
be confused on account of its leaves with A. cordifolius, which has a paniculiform 
capitulescence, pale blue rays, and phyllaries with a diamond-shaped chlorophyllous 
zone." (28) 

2.2 Illustrations 

Line drawings of A. divaricatus can be found in Gleason (17) and Radford, Ahles and 
Bell (26). Illustrations from Semple and Heard (28) are reproduced in this report 
(Figure 1). 

3.0 Biological and Economic Significance 

There is no known economic significance for this species. Other than taxonomic study 
(18, 20, 32) and recognition of its rarity (1, 2, 4), there is no known biological interest in 
this species. 

4.0 Distribution 

4.1 Summary 

Aster divaricatus is currently known in Canada from three sites on the Niagara Peninsula 
in Ontario (one of which contains two populations) and five sites in southwestern 
Quebec (two of which have two populations) (4,22) (Figure 2). A fourth site based on a 
recent (post 1964) collection could not be relocated in this study. In the United States, 
it is common in diy woods from New Hampshire west to New York and southern Ohio, 
south to eastern Alabama and east to Georgia (16). Argus et al. (1) have mapped the 
North American distribution of A. divaricatus (Figure 3). 
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Figure 1: Morphology of Aster divaricatus. A. Habit. B. Upper stem leaf. C. Head, only 
some florets drawn. D. Mid series phyllary; chlorophyllous zone dark. E. Mature disc 
floret achene with corolla attached. Reproduced from Semple and Heard (26). 
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Figure 2: Canadian stations of Aster divaricatus 
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It is common throughout most of its range in the United States, excepting the state of 
Maine where it is considered rare (1). Based on the relative scarcity of historical 
collections, it does not appear that it was ever common in Canada. 

4.2 Locality citations 

Precise locality data are on file with COSEWIC. 

4.2.1 Extant populations currently or recently verified. 

There are eight known extant colonies of A. divaricatus in Canada. Bernard and Boivin 
(4) reported four populations at one site near Venise-en-Québec in southwestern 
Quebec. Other Quebec stations are known from near Phillipsburg, Mont St-Grégoire, 
Colline Spruce (Spruce Hill) and Mont Pinacle. Two previously known sites were re-
located during field investigations for this study at Four Mile Creek, on Lake Ontario 
and another at Culp's Woods near Vineland, Ontario. Gould (15) reports two 
populations in Short Hills Provincial Park, near St. Catharines. The locations of these 
three sites are shown in Figure 2. 

4.2.2 Extirpated populations 

A historic population at the Royal Botanic Gardens (specimen in HAM) collected by 
Tamsalu in 1955 could not be relocated despite having good locality information. It is 
assumed that this population is extirpated. Bernard & Boivin (4) considered this 
population to be cultivated, however, based on field work in this study, the habitat 
suggests a natural occurrence. 

A collection made in 1927 (TRT 130027) from Swansea (Toronto) was not investigated 
owing to poor locality data. However, given the extensive development in that area, it is 
presumed that it no longer exists. 

A Quebec population at the Oblate Fathers monastery at Rougemont was destroyed in 
the 1960s to make way for an orchard. 

4.2.3 Historical populations of unknown status 

There are several historical populations that could not be relocated, usually because of 
poor locality data on herbarium labels. Unsuccessful attempts to relocates populations 
were made at Queenston Heights, Beamsville, Clinton Township and Woodhouse 
Township. Although prime habitat was not found at these sites, the possibility of 
remnant populations remaining undetected could not be eliminated. The historical 
populations not relocated include: 

• a collection by Pons, no date, no location (TRT 3562); 
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• a collection by Cameron in 1893 at Niagara Falls (CAN 102123); 

• a collection by W.C. McCalla in 1897 in St. Catharines (CAN 102122, TRT3566) 

• a collection by Wm. Scott in 1898 at Queenston Heights (CAN 102124, DAO, 
159531, TRT 3565); 

• a collection from near Beamsville in 1958 (DAO 644799); 

• a collection from Clinton Township, Lincoln Co. (Niagara R.M.), by W.L. Putnam 
in 1973 (DAO 142457); and 

• A collection by J.E. Cruise in Woodhouse Township, Haldimand-Norfolk R.M. 
(CAN 370504) 

A record from Split Rock, Welland County (OAC 15787) could not be relocated since 
we were unable to determine the location of Split Rock. The Ontario Geographic 
Names Board indicates that this was never an official name in Welland County (29). 
However, there is reference to an anomalous geologic feature in the Niagara Glen area 
that had numerous colloquial names much like Split Rock. Since the Niagara Glen is 
wooded, appears to have the right kind of habitat, and is close to the U.S.A. where A. 
divaricatus is common, this is a likely place to look for it. 

There is one collection (DAO) in the National Museum's rare plant database by J. 
Fowler from Kingston Mills, which is approximately 8 km northeast of Kingston. 
Bernard and Boivin (4) report the voucher specimens from the Kingston area in DAO 
and QK were re-identified in 1971 and 1978 to A. ciliolatus and A. macrophyllus 
respectively. However, Fowler's collection was examined and confirmed by Semple in 
1983. Although we requested and received many specimens from DAO for examination, 
this one was not among them; thus we have not examined this voucher. Beschel et al. 
(3) reported A. divaricatus being present in the Kingston area, presumably based on 
Fowler's collection, and Crowder (8) also reported A. divaricatus as being present in the 
Kingston area based on records from QK. From this we conclude that there was a bona 
fide collection of A. divaricatus from Kingston Mills in 1901, which has not been recently 
verified. 

Aster divaricatus was described by Cravin (in 10) as being "frequent about Windsor", but 
there is no voucher specimen to support its occurrence there. It is unknown if this 
represents a historical distribution or a misidentification. Given that the current U.S. 
distribution of this species extends near the western end of Lake Erie, it is possible that 
it once grew in the Windsor area. 
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4.2.4 Potential sites for investigation 

The factor(s) which limit the distribution of A. divaricatus in Canada are not known. 
Based on field observation and examination of climate data, there is no apparent 
explanation for its restricted distribution in Canada and its abundance in adjacent New 
York state, although its occurrence in the warmest regions in Canada suggests that 
climate is a factor. There are no common microclimate factors (e.g., slope, soils, aspect) 
among the Canadian sites which provide clues for further searching. Thus, there are few 
guidelines that we can recommend for discovering further sites. 

The northern limit of A. divaricatus appears roughly to parallel Lake Ontario and the St. 
Lawrence river. Potential sites for investigation should include relatively undisturbed diy 
upland deciduous and mixed woods on the Niagara Peninsula. 

Based on our speculation regarding the location of Split Rock (see section 4.2.3), it may 
be worthwhile searching along the Niagara Glen for relict populations. 

Although we doubt that the Swansea locality still exists, there are still some remnant 
woodlands in the Swansea area that could be examined. It would also be worth 
examining woodland areas in High Park, which is located to the east of Swansea. 

Our lack of familiarity with the Quebec sites precludes providing guidance for further 
investigations there, but presumably an investigation of dry woodlands near the known 
stations would be most likely to be fruitful. An investigation of any geologic features 
that extend into Quebec from the states of New Hampshire, Vermont or New York, 
where A. divaricatus is common, may be worthwhile. 

4.2.5 Erroneous reports 

Bernard and Boivin (4) discounted one specimen (OAC 15787, collected 1916) as having 
erroneous locality information. They reported the specimen from Split Rock in 
Georgian Bay. However, this specimen was examined by the authors and was found to 
have been actually collected from Split Rock in Welland County. Although this is a 
feasible locality, we could not locate any place by this name (see section 4.2.3). 

Cruise (9) reported A. divaricatus from Vittoria (Cruise 8410) and Woodhouse Township 
(Cruise 5080) in Norfolk County. Bernard and Boivin (4) erroneously reported this 
specimen from Long Point, based on Cruise (9), although they mapped it with a 
question mark, suggesting they had doubts about the record. They searched CU, HAM, 
OAC and TRT, but could not locate a voucher specimen. A second Woodhouse 
Township specimen (Cruise 2175) was located by the authors in CAN (370504) that had 
been redetermined from A. cordifolius by Semple in 1986. The locality data for this 
specimen is the same as that provided in Cruise (9) for the Cruise collection No. 5080. 
We could find no specimen in support of the Vittoria record nor could we locate the 
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other Woodhouse Township specimen. If the locality data are correct, then there is a 
verified record from Woodhouse Township but none from Vittoria. Sutherland (30) 
suggested that A. divaricatus collected from Norfolk County by Cruise were actually^. 
macrophyllus, based on Semple not having seen any specimens from Haldimand-Norfolk, 
however, this interpretation may have pre-dated Semple's discovery of the Woodhouse 
Township record (CAN 370504) in 1986. In view of the confusion surrounding the 
Norfolk County records for A. divaricatus, the possibility of labelling errors and the lack 
of other nearby records, we consider the Norfolk County records to be erroneous. 

4.3 Status and location of presently cultivated material. 

The only definite record of cultivated A. divaricatus found in the literature is by Van 
Faasen (32). He made use of cultivated specimens collected from the Michigan State 
University Arboretum for cytotaxonomic studies. Bernard and Boivin (4) suggest that 
the collections from the Royal Botanical Garden in Hamilton (which they cite on the 
basis of a specimen in QK which we cannot relocate, is also supported by vouchers at 
HAM collected by Tamsalu in 1955) and the Swansea record (TRT 130027) are probably 
cultivated, but this was obviously speculation. 

4.4 Biogeographical and phylogenetic history of the species. 

We could find no information regarding the biogeographic or phylogenetic history of the 
species. 

5.0 General environment and habitat characteristics 

5.1 Summary 

Aster divaricatus occurs in the southern areas of Quebec and Ontario which are among 
the warmest areas in both provinces. It appears to occur in sand (Four Mile Creek), 
loam (Culp's Woods) or silty clays (Short Hills) in Ontario, and well-drained brunisols in 
Quebec. A. divaricatus is an understorey component of the eastern deciduous forests of 
eastern North America. In Ontario, A. divaricatus can be considered a Carolinian 
element. 

5.2 Climate 

The Niagara region stations of A. divaricatus occur within the Niagara Fruit Belt and 
Lake Erie Counties climatic regions of southern Ontario (6). This is among the warmest 
regions in southern Ontario, with the longest growing seasons (early April to early 
November). 

The Ontario sites also occur within the Humid High Moderate Temperate Ecoclimatic 
Region of the Moderate Temperate Ecoclimatic Province (11). This ecoclimatic region 
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is characterized by humid, warm to hot summers and mild, snowy winters. Mean daily 
temperatures are above 0° from April through November. Monthly precipitation is 
usually greater than 70 mm and is distributed fairly evenly through the year. 

The Quebec sites fall within the Humid Mid-Cool Temperate Ecoclimatic Region of the 
Cool Temperate Ecoclimatic Province (11). This region is characterized by warm 
summers and mild winters with mean daily temperatures above 0° from April through 
November. Monthly precipitation is usually greater than 75 mm. Table 1 summarizes 
some of the climatic data for the areas in which A. divaricatus occurs. 

5.3 Physiographic and Topographic Characteristics 

The Four Mile Creek and Culp's Woods stations are located in the Niagara Fruit Belt 
subsection of the Iroquois Plain physiographic region (7). This region consists of the old 
shoreline of glacial lake Iroquois. It contains easily recognisable features such as cliffs, 
bars, beaches and boulder pavements. The Niagara Fruit Belt subsection is cut by a 
number of small streams (e.g., Four Mile, Twelve Mile, Sixteen Mile, Stoney and Redhill 
Creeks). These streams are drowned in their lower courses, producing lagoons or 
marshes separated from Lake Ontario by a barrier beach. 

Short Hills Provincial Park occurs within the Haldimand Clay Plain physiographic region 
(7) and is traversed by the Niagara Escarpment. The Escarpment is cut by a re-entrant 
valley at this location. At the head of the valley, and extending above the escarpment, is 
a large sand and gravel glaciofluvial deposit known as the Fonthill Kame. In places, this 
deposit is overlain by glaciolacustrine clay silts and sands. These were deposited from 
former post-glacial lakes which occupied the Erie basin. 

We have no information regarding the physiography or topography of the Quebec sites. 

5.4 Edaphic factors 

Soils around the mouth of Four Mile Creek are dominantly (70%) loam to silt loam with 
imperfect drainage. These soils are derived from the alluvium found in the floodplain of 
the Creek. The remaining 30% is identified as silt loam to loam to very fine sandy loam, 
originating as shallow Lake Iroquois silts and fine sandy loams deposited over Halton till 
(19). Within the Iroquois Plain region, there are areas of sandy soils. These sand 
deposits are never very deep and often overlie clay at approximately one meter. The 
population of A. divaricatus at Four Mile Creek is located on a well drained, wooded, 
sand beach ridge. 

At Short Hills, the soils in the sugar maple community type are silty clays, with a dry 
mesic to mesic moisture regime (15). The soils at one of the sites are predominantly 
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Table 1: Summary of macroclimatic data for Phillipsburg (PHB), Niagara Fruit Belt (NFB) and Lake Erie 
Counties climatic regions. The South Slopes climatic region is also included to cover historical populations 
near Kingston. Data from Phillipsburg is assumed to be representative of the other Quebec sites. Data 
for the Ontario stations is from Brown et al. (6). Data for Phillipsburg is from Environment Canada 
(12,13,14). All units are converted to metric except where indicated. 

PHB NFB LEC SS 

Mean annual temperature 7 9 8 7 

Mean daily maximum temperature 

January -4 0 -1 -2 

April 11 11 12 12 

July 27 27 27 27 

October 14 16 16 15 

Mean daily minimum temp. 

January -14 -7 -8 -11 

April 1 2 2 1 

July 16 17 15 14 

October 5 6 5 4 

Daily temperature range 

January 10 7 7 8 

July 10 11 12 12 

Extreme low temperature -38 -27 -37 -39 

Extreme high temperature 36 40 41 41 

Mean last frost May 6 May 5 May 12 May 15 

Mean first frost Oct. 9 Oct. 15 Oct. 10 Oct. 5 

Mean annual frost-free days 155 165 150 145 

Start of growing season Apr. 10 Apr. 10 Apr. 13 

End of growing season Nov. 
10 

Nov. 8 Nov. 3 

Mean annual length of growing season 215 210 205 

Mean annual growing degree days 3900 3700 3500 

Mean annual precipitation (mm) 831 787 863 762 

Mean annual snowfall (mm) 207 1143 1270 1778 

Mean annual potential évapotranspiration (in.) 25 25 24 

Mean annual moisture deficiency(in.) 4 3 2 

Mean annual water surplus 10 13 12 
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of the Brant series and consist of well-drained lacustrine silts and loams with a mainly 
reddish hue (23). Presant and Acton (25) classify them as Brunisolic Gray Brown 
Luvisols. Soils at the second site appear to be of the Beverly series which are mainly 
imperfectly drained lacustrine silty clays (23). These are classified as gleyed brunisolic 
gray brown luvisols (25). 

At Culp's Woods, the soils are deposited over clay-loam till. Thé soils are predominantly 
Tavistock or Maplewood loams with a reddish hue and imperfect to poor drainage. The 
topography tends to be gently sloping (24). 

Soil type was noted at two of the Quebec stations. In both cases the soils were brunisols 
(22). 

5.5 Biological characteristics 

All Ontario stations of A. divaricatus occur within the Niagara section of the Deciduous 
forest region (27). Upland forests in this region are generally dominated by sugar maple 
(Acer saccharum) and American beech (Fagus grandifolia). Red oak (Quercus rubra), 
white oak (Q. alba), black oak (Q. velutina), shagbark hickory (Carya ovata) and 
basswood (Tilia americana) also occur. 

The Quebec stations fall within the Upper St. Lawrence forest section of the Great 
Lakes-St. Lawrence Forest Region (27). The dominant forest cover in this section is 
dominated by sugar maple and American beech with red maple (Acer rubrum), yellow 
birch (Betula alleghaniensis), basswood, white ash (Fraxinus americana), largetooth aspen 
(Populus grandidentata), red oak and bur oak (Quercus macrocarpa). White oak, red ash 
(Fraxinus pennsylvanica), grey birch (Betula populifolia), rock elm (Ulmus thomasii), blue-
beech (Carpinus caroliniana) and bitternut hickory (Carya cordiformis) occur locally. 

In the U.S.A., A. divaricatus is restricted to the deciduous forest formation of eastern 
North America (sensu Braun, 5). The Niagara stations occur within Braun's maple-beech 
forest region, the northern boundary of which coincides approximately with the northern 
limit of the Canadian Carolinian zone. The Quebec stations occur within the Laurentian 
section of Braun's hemlock-white pine-northern hardwoods region. 

Based on its distribution in Ontario and the U.S.A., A. divaricatus can be considered a 
Carolinian element of Canada's flora. 

The Culp's Woods site is a remnant American beech (Fagus grandifolia) - sugar maple 
(Acer saccharum) - white ash (Fraxinus pennsylvanica) woods. The moisture regime was 
mesic to diy-mesic, and the soils were determined to be a loamy clay, based on field 
observation. The understorey was typical for a mesic hardwood woods including species 
such as: false Solomon's-seal (Smilacina racemosa), enchanter's nightshade (Circaea 
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lutetiana subsp. canadensis), Solomon's-seal (Polygonatum pubescens), trillium (Trillium 
grandiflorum), beech drops (Epifagus virginiana), Canada Violet (Viola canadensis), sweet 
cicely (Ozmorhiza claytoni), blue-stemmed goldenrod (Solidago caesia) and cut grass 
(Leersia virginica). There were scattered wet depressions which supported sedges such as 
Carex crinita and C. tribuloides. Aster divaricatus was scattered throughout the woods, 
except in the wetter depressions. It appeared to grow best where the canopy was more 
open, leading to speculation on the possible positive impact of light canopy thinning from 
the firewood removal. 

The population at Four Mile Creek was found growing in a forest edge composed of red 
oak, white birch (Betula papyrifera), Norway maple (Acerplatanoides) and sweet cheriy 
(Prunus avium). At least one hawthorn (Crataegus cf. pringlei) and some white pine 
(Pinus strobus) occurred nearby. The understorey was open; dominant species nearby 
included: blue-stemmed goldenrod, the grass Poa nemoralis, baneberiy (Actaea 
pachypoda), enchanter's nightshade, carrion flower (Smilax herbacea), black snakeroot 
(Sanicula sp.), black raspberry (Ribes occidentalis), grape (Vitis riparia) and false 
Solomon's-seal. The A. divaricatus population was growing in a lm 2 patch approximately 
5m from the edge of an actively eroding dune face on Lake Ontario. A heavily used trail 
was located approximately 3m on the other side of the colony. 

At the Short Hills Provincial Park site, A. divaricatus occurs in sugar maple deciduous 
forest (15). Few site specific details on the species associated withal, divaricatus are 
provided, however, the account of the forest provided by Gould (15) is summarized 
below. 

Most of the upland forests at Short Hills are dominated by sugar maple. Younger stands 
contain hop-hornbeam (Ostrya virginiana), trembling aspen (Populus tremuloides) and 
American basswood. In more mature stands, American beech, white ash and red oak 
may dominate the stand or co-dominate with sugar maple. White oak, tulip tree 
(Liriodendron tulipifera), black cherry (Prunus serotina), shagbark hickoiy and American 
chestnut (Castanea dentata) occur less frequently. Over much of the area the 
understorey is sparse and consists of zig-zag goldenrod (Solidago flexicaulis), bottle-brush 
grass (Elymus hystrix), small enchanter's nightshade (Circaea alpina), enchanter's 
nightshade and false Solomon's-seal. There are areas which support a richer ground 
flora consisting of blue cohosh (Caulophyllum thalictroides), bloodroot (Sanguinaria 
canadensis) and twinleaf (Jeffersonia diphylla). 

One of the populations of A. divaricatus located by Gould (15) is found in the middle of 
a population of tulip trees. Both stations were on generally level ground, were flowering 
at the time of collection, and contained less than 100 stems (J. Gould, pers. comm.). 
One of the sites was in an area of sugar maple-American beech-red oak with maple-
leaved viburnum (Viburnum acerifolium)in the shrub layer. Three nationally rare species 
have been reported from this community type in Short Hills Provincial Park: tulip tree, 
American chestnut and green violet (Hybanthus concolor). 
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The Quebec stations were not visited by us. Descriptions of the stations are from 
Bernard and Boivin (4), data provided by the Quebec Ministry of the Environment (22), 
Labreque (21) and Thériault (31). 

At the Venise-en-Québec station, Bernard and Boivin (4) found a colony of A. 
divaricatus growing in an almost pure colony on bare ground among pine needles, under 
a canopy of white pine, hickoiy, red oak and balsam fir (Abies balsamea). Another 
colony was described as occurring in identical habitat except that it was growing in the 
shade of eastern hemlock (Tsuga canadensis) with yellow birch. 

One colony at the Phillipsburg Migratoiy Bird refuge was found growing on the side of a 
small hill underneath hemlock, amongst bulblet bladder fern (Cystopteris bulbifera) and 
white snakeroot (Eupatorium rugosum). A second colony was found growing in an 
understorey of sugar maple (21). 

The Mont St-Grégoire station is located in a large wood in an understory of beech. The 
colony was found growing near two other rare species: the nationally rare (Nature 
Conservancy ranks of N2 and SI) putty-root (Aplectrum hymale) and the provincially rare 
(Nature Conservancy ranks of N4 and S3) ginseng (Panax quinquefolius) (2). This 
station is on the property of M. Lebeau, who is using the site as a sanitaiy landfill. As of 
1987, M. Lebeau was preparing to enlarge the landfill by cutting down the woods, but 
was unable to obtain the necessary authorisation (21). 

The Colline Spruce site is located in a 50 year old maple forest. The understorey is 
dominated by hobblebush (Viburnum alnifolium), wild sarsaparilla (Aralia nudicaulis), 
alternate-leaved dogwood (Cornus alternifolia), mountain maple (Acer spicatum), silvery 
spleenwort (Athyrium thelypteroides), New York fern (Thelypteris noveboracensis), and 
panicled hawkweed (Hieracium paniculatum). The site has an eastern exposure, on a 
10% slope. The soils are well drained brunisols. The provincially and nationally rare 
round-leaved violet (Viola rotundifolia) (Nature Conservancy ranks of N3 and S3) was 
also found at the site (31). 

The Mont Pinacle site is on an escarpment in a 50 year old partially-cut maple-ash 
woods. The site has a western exposure, with a 20% slope. The soils are well-drained 
brunisols (31). 

6.0 Population biology 

6.1 Summary 

There are at least three extant sites for A. divaricatus in Ontario, and five occur in 
eastern Quebec. All sites are distant enough from each other to be considered 
independent, although some (Venise-en-Québec and Short Hills contain more than one 
population. 

14 



6.2 Demography 

The Four Mile Creek population contains only 63 individual stems in lm2 patch, all but 
15 of which were in flower on 23 August, 1991. 

The two Short Hills sites contained fewer than 100 plants each and were flowering at the 
time of collection (August 16 and 31, J. Gould, pers comm.). 

The population at Gulp's Woods was estimated to be in the thousands, with 25% to 30% 
flowering. Flowering appeared to be at its peak on 4 September. 

A total of one thousand flowering stems in four colonies is reported by Bernard and 
Boivin (4) for Venise-en-Québec site in 1980. One of the woodland colonies was 
approximately 1.5 m2 in size, one half of which was flowering. The second woodland site 
was composed almost entirely of shoots with only a few stalks bearing flowering heads. 
From this we must assume that the two colonies in the clearing flowered proliflcally in 
order for there to be a total of one thousand flowering stems in the four colonies. 

This site was redescribed in 1988 by Labreque et al. (21). Only one population was 
described in a clearing zoned for residential development. It is presumed that this 
population will disappear when the development is initiated. 

The one of the populations near Philipsburg apparently consists of only one clump, 30cm 
in diameter. It was flowering at the end of September. The size of the other population 
is not known to us. 

The population at Mont St-Grégoire was described as forming a clump of only 15 stems, 
which was in flower at the end of August. 

The population size at Colline Spruce was not provided in the description of the site, 
although reference is made to finding only one flowering stem in a search area of 150 m 
x 300 m, suggesting that there were vegetative plants growing within this area. The 
single flowering stem was located in the third week of August. 

The Mont Pinacle population (31) occurs in an area 20 m by 50 m. It had 5 or 6 
individuals, with 4-7 flowers per plant (1st week in September) and a dozen vegetative 
rosettes. All stems were less than 40 cm high. 
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6.3 Phenology 

Based on anecdotal evidence in the literature and herbarium specimens examined by the 
authors, the phenology of A. divaricatus in Canada and the northern United States can 
be generalized as follows: 

The only exception noted to this general trend was one of the woodland colonies located 
by Bernard and Boivin (4). This population flowered in July, one month earlier than a 
nearby population. The authors suggest that the early flowering is due to a warmer 
microclimate created by tree cutting. 

6.4 Reproductive ecology 

There is no available information on the reproductive ecology of this species. 

7.0 Population Ecology 

We do not know of any information regarding the population ecology oiA. divaricatus. 

8.0 Land ownership and management responsibility 

Two of the Ontario populations are located within Short Hills Provincial Park and were 
identified in the inventory of that Park (15) as significant features. One of the Short 
Hills populations is also within a Life Science Area of Natural and Scientific Interest 
(ANSI). It is assumed that these populations will receive some level of protection. 

The Four Mile Creek site is within a conservation area. It is unlikely that the Niagara 
Region Conservation Authority knows of the A. divaricatus at Four Mile Creek or is 
aware of its significance. The population is therefore, probably not subject to any special 
management considerations . 

The Culp's Woods population is on private property which is currently part of a fruit 
farm operation. 

All other populations ( including the historical sites) are presumably under private 
ownership. One Quebec site at Phillipsburg is privately owned, but is managed as part of 
a migratoiy bird refuge (22). 

Floral bud break 
Capitulescence opening 
Full flowering 
Early fruiting 

early August (approx. Aug. 12) 
mid-late August 
1st to 3rd week of September 
mid September 
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9.0 Management practices and experience 

There is no known management experience with this species. Apart from the one 
reference to its cultivation in a botanical garden (32), we have no knowledge of 
horticultural experience with it. 

10.0 Evidence of threats to survival 

10.1 Summary 

There do not appear to be any species-specific threats to A. divaricatus, although we 
noted the Four Mile Creek population had been grazed by an unknown species of insect. 
Threats noted relate mainly to natural and human habitat destruction. 

10.2 Habitat destruction or modification 

The population at Four Mile Creek was in close proximity (3m) to a well-used trail. 
Given that the population occupied an area of only lm2, it would take little trampling to 
severely affect this colony. The population was located within 5m of an actively eroding 
dune face. Eventually, the dune face will likely work back to the A. divaricatus colony 
resulting in its loss. 

Gould (pers. comm.) noted that there was a snowmobile trail within 2m of one of the 
Short Hills sites (the station near Cataract Road). She also mentioned the notable use 
of Park trails for horse riding and the invasion of garlic-mustard (Alliaria petiolata). 
Garlic-mustard can form dense stands that displace native flora and it poses a definite 
threat to the A. divaricatus stands at Short Hills. The horse trails may not be damaging 
per se, however, garlic-mustard germinates readily in disturbed ground and one author 
(MJS) has noted its spread along forestry trails, trails formed by birdwatchers and deer 
trails in other parts of Ontario. Presumably the creation of ad hoc trails by horses will 
also encourage the spread of this dominant non-native weed. 

Culp's woods is approximately 25% its former size, much of it having been cleared to 
make way for a peach orchard, probably within the last 5 to 10 years. The woods was 
relatively undisturbed, there being some tree removal, presumably for firewood. The 
small size of the woods results in much edge effect. 

Bernard and Boivin (4) note that two of the colonies in clearings at the Venise-en-
Québec sites will likely disappear with further development of an adjacent golf course. 
This site was re-visited in 1985 by Labreque et al. (21). Only one colony was mentioned 
as opposed to the original four described by Bernard and Boivin. This colony is located 
in an area zoned for residential development and has likely disappeared. 
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The Mont St-Grégoire site is located on privately owned land that is being used as a 
landfill site. As of 1987, the owner was planning to expand the landfill, but was unable 
to obtain the necessaiy authorization (21). 

10.3 Disease or prédation 

Insect damage was noted by us on many plants at the Four Mile Creek site. However, 
its effect on the population, if any, is unknown. We do not know of any other reports of 
disease or prédation. 

10.4 International status 

This species has no known international status. The Nature Conservancy of Canada 
provides a global rank of 5, indicating it is abundant throughout most of its range, and a 
rank of 1 in Ontario and Quebec (2), in recognition of its extreme rarity in those 
provinces. It is not protected under the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES), nor is it currently protected by 
the Endangered Species Act of Ontario. It is considered rare in Canada, Ontario and 
Quebec (2). It is also listed as rare in Maine (2). 
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II. ASSESSMENT OF STATUS 

11.0 General assessment 

Several of the known extant populations of Aster divaricatus in Canada appear to be 
threatened to some degree. The Four Mile Creek population examined by the authors 
was relatively small (63 individuals) and was close to an actively eroding dune face and 
heavily used trail. The Short Hills populations are the most secure, but may be 
threatened by invasion of garlic-mustard and one population there was close to a trail. 
The Culp's Woods populatin appears secure, but is vulnerable to further clearing for the 
fruit farm operation. In Quebec, two poulations at one site (Venise-en-Québec) were 
threatened with extirpation from a golf course development (4). One site at Mt. St-
Grégoire is threatened with a landfill expansion(21). 

12.0 Status recommendation 

It is recommended that Aster divaricatus be officially recognized as threatened in Canada. 
There are only eight confirmed extant sites in Canada, four of which are subject to 
threats to some degree. The three Ontario sites support a total of four populations, two 
of which contain fewer than 100 individual stems. Most of the Quebec stations have 
extremely small populations. At least two populations at one site in Quebec were 
threatened with destruction from golf course development in 1980, and one additional 
site was reportedly threatened with destruction in 1987. Although we cannot confirm 
that all the historical sites are no longer extant, many of them are over 100 years old or 
are in areas where development has occurred. Even if the more recently reported (post 
1960) populations were extant, there would be only one additional station. Although two 
of the stations occur on public land (Four Mile Creek and Short Hills), there are threats 
at both sites which are generally not possible to manage (eroding sand dune and invading 
non-native species). 

13.0 Recommended critical habitat 

Given the present state of knowledge of the environmental requirements of A. 
divaricatus, habitat does not seem to be a limiting factor for this species. Potential 
habitat would appear to include most undisturbed upland deciduous forests in the 
Niagara Peninsula and possibility in extreme southeastern Quebec. 

14.0 Conservation recommendations 

The authors' recommendations for the conservation of this species have been transmitted 
to COSEWIC. All inquiries regarding these recommendations should be addressed to 
COSEWIC and are available at the discretion of that agency. 
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18.0 Field work 

Searches for A. divaricatus were made on 23-25 August and late September 1991, and 4 
September 1993. During these visits, general notes on community type, associate species, 
abiotic factors, population size and phenology were taken at the site where A. divaricatus 
was found. 

19.0 Knowledgeable individuals 

John C. Semple Department of Biology, University of Waterloo, Waterloo, Ont. N2L 
3G1. 

Expert on the genus Aster. 

J.-P. Bernard Herbier Louis-Marie, Université Laval, Québec City, PQ. G1K 7P4 

Familiar with Québec stations of A. divaricatus 

Joyce Gould Alberta Deptartment of Environmental Protection 

4th Floor, 9915 108,h Street Edmonton, Alberta T5K 2C9 

Familiar with the Short Hills Provinicial Park stations of A. divaricatus 

Francis Boudreau Ministère de l'Environnement 
Jean Gagnon Direction de la conservation et du patrimoine écologique 

Guy Jolicoeur 2360, chemin Sainte-Foy, 1er étage, Sainte-Foy (Québec) G1V 4H2 

Has locality and status data for Québec stations 

Andrée Thériault 529 Wellington South, Sherbrooke (Québec) J1H 5E2 

Familiar with the Mont Pinacle, Quebec stations 
20.0 Summary of materials on file 

All references collected and field notes compiled during the study have been retained by 
the authors. A major portion of the specimen data for Ontario populations is also 
recorded in the "Rare Plants of Ontario" database at the Canadian Museum of Nature in 
Ottawa. 
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APPENDIX 1. EXECUTIVE SUMMARY 
Description 

The white wood-aster (Aster divaricatus L. - Asteraceae) is a fall-flowering perennial that 
superficially resembles A. macrophyllus. It "...is distinguished by heart shaped lower 
leaves, deeply serrate upper leaves, smooth lower stem and flat-topped capitulescence of 
small heads with usually glandless phyllaries. It resembles A. sckreberi which has less 
pubescent peduncles and narrower phyllaries. It approaches less pubescent forms of A. 
macrophyllus, which has broader involucres with phyllaries that are sparsely to densely 
glandular and pubescent. It might be confused on account of its leaves with A. 
cordifolius, which has a paniculiform capitulescence, pale blue rays, and phyllaries with a 
diamond-shaped chlorophyllous zone." (28) 

Distribution 

A. divaricatus is known from three sites in the Niagara peninsula in Ontario and five sites 
in southwestern Quebec. In the United States, it is common in diy woods from New 
Hampshire, west to New York and south to Alabama and Georgia. It can be considered 
a Carolinian element of the Canadian flora. 

Population Size and Trends 

Only one station appeared to have a large, healthy population of over one thousand 
individuals (Culp's Woods). One station at Venise-en-Québec described by Bernard and 
Boivin (4) in 1980 had over a thousand individuals. On a subsequent visit in 1985 (21), 
this population could not be relocated. It may have been destroyed by a residential 
development. There are no data regarding any upward or downward population trends 
for any other stations, however, several other stations in Ontario and Quebec are 
threatened to some degree. Several historical populations could not be re-located 
presumably because they have been eliminated by development. 

Habitat 

Aster divaricatus occurs in the southern areas of Quebec and Ontario which are among 
the warmest areas in both provinces. It appears to occur in sand (Four Mile Creek), 
loam (Culp's Woods) or silly clays (Short Hills) in Ontario, and well-drained brunisols in 
Quebec. A. divaricatus is an understorey component of the eastern deciduous forests of 
eastern North America. All the Ontario stations occur in upland forests within the 
Niagara section of the deciduous forest region (26). The Quebec stations fall within the 
Upper St. Lawrence forest section of the Great Lakes-St. Lawrence Forest Region (26). 

General Biology 
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Aster divaricatus is a fall-flowering herbaceous perennial. There is veiy little information 
available regarding the biology or reproductive ecology of this species. 

Limiting Factors 

There are no obvious factors limiting the distribution of A. divaricatus. Its restricted 
distribution in the south of the two provinces in which it occurs suggests that climate may 
be a limiting factor. The Canadian stations represent the northern limit of the species' 
distribution. 

Protection 

This species has no known international status. The Nature Conservancy of Canada 
provides a global rank of 5, indicating it is abundant throughout most of its range, and a 
rank of 1 in Ontario and Quebec (2), in recognition of its extreme rarity in those 
provinces. It is not protected under the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES), nor is it currently protected by 
the Endangered Species Act of Ontario. It is considered rare in Canada, Ontario and 
Quebec (2). It is also listed as rare in Maine (2). 

Two of the Ontario populations are located within Short Hills Provincial Park. It is 
assumed that these populations will receive some level of protection. 

The Four Mile Creek site is within a conservation area. It is unlikely that the Niagara 
Region Conservation Authority knows of the A. divaricatus at Four Mile Creek or is 
aware of its significance. The population is therefore, probably not subject to any special 
management considerations . All other populations (including the historical sites) are 
presumably under private ownership. 

There are no known rehabilitation or re-introduction plans for the species. 

Conclusions 

It is recommended that Aster divaricatus be officially recognized as threatened in Canada. 
There are only eight confirmed extant sites in Canada, four of which are subject to 
threats to some degree. The three Ontario sites support a total of four populations, two 
of which contain fewer than 100 individual stems. Most of the Quebec stations have 
extremely small populations. At least two populations at one site in Québec were 
threatened with destruction in 1980, and one additional site was reportedly threatened 
with destruction in 1987. Although we cannot confirm that all the historical sites are no 
longer extant, many of them are over 100 years old or are in areas where development 
has occurred. Even if the more recently reported (post 1960) populations were extant, 
there would be only one station in addition to the eight reported here. 
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