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Life History

Gaultheria hispidula (Creeping-snowberry) is a trailing evergreen subshrub in the heath family.
The horizontal stems can form roots and branches at the nodes, often resulting in mat-like
growth. The small (5-10 mm) leaves are alternate, entire, oval, and pointed at the tip. Stiff hairs
are present on the stems and undersides of the leaves. The flowers are mostly solitary,
developing on short, nodding stalks in the axils of the leaves. Each of the bell-shaped, greenish-
white flowers has four sepals and four petals that are fused at the base; the petals end in slightly
flared lobes. The eight short stamens do not extend beyond the corolla. The fruit is a capsule
surrounded by the persistent, fleshy calyx which gives it the appearance of a white berry. Short,
dark red bristles are also present on the surface of the fruits. (See Britton and Brown 1913,
Fernald 1950, Gleason and Cronquist 1991, Middleton 1991a, Ryan 1995, Trock 2020).

ot a3
Peter M. Dziuk, 2013.

Britton and Brown 1913, courtesy USDA Andy Fyon, 2015.
NRCS 2022a.

Hough (1982) reported that Gaultheria hispidula can flower between April and August, but
May-June is the typical blooming period cited for the eastern United States and Canada and the
fruits usually ripen during August and September (Ryan 1995, Rhoads and Block 2007, Weakley
2015). The fruits of G. hispidula are edible, although many-seeded and perhaps somewhat
mealy, with a flavor reminiscent of sweet birch or wintergreen (Britton and Brown 1913, Ryan
1995). Fernald (1950) described the fruits as juicy, delicately acid and aromatic, Hays (2001)
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indicated that they were somewhat spicy with a mild flavor of wintergreen, and Shackleford
(undated) said that they had a spectacular wintergreen flavor comparable to that of a "wet Tic-
Tac".

Several other small-leaved, creeping, evergreen subshrubs may occur in the same habitat with
Gaultheria hispidula but the species is relatively easy to distinguish even when flowers or fruits
are absent. Partridge-berry (Mitchella repens) has opposite leaves, and the cranberries
(Vaccinium macrocarpon and V. oxycoccos) have narrower leaves without coarse hairs below.
The leaves of G. hispidula are also aromatic (Symonds 1963, Hays 2001), so the wintergreen
scent can be a useful tool for recognition of the species.

Pollinator Dynamics

The flowers of Ericaceae in temperate regions are primarily cross-fertilized by bees (Luteyn and
Pedraza-Pefialosa 2022). Reported pollinators of G. hispidula include solitary bees, bumblebees,
bee-flies, and hover flies (Hays 2001). Flattened filaments and awned anthers are characteristic
of Gaultheria species, and the anthers of G. hispidula end in two branching awns while the
pollen is released through subterminal pores (Trock 2020). Lovell (1898) described how a
comparable stamen structure influenced the movements of insect visitors to flowers of G.
procumbens, and Zomlefer (1994) said that in similarly-shaped ericaceous flowers with
appendaged anthers insects receive a pollen shower as they enter the flowers in search of nectar.

Although no pollination studies of Gaultheria hispidula were found, research on the pollinators
of G. procumbens was carried out by Mirick and Quinn (1981). They found that G. procumbens
flowers were cross-pollinated almost exclusively by bumblebees (Bombus spp.) but insects
visited the blooms infrequently and fruit set was not reduced when insects were excluded so
some self-fertilization was evidently taking place. The anthers of Gaultheria flowers mature
before the stigmas, which encourages outcrossing (Luteyn et al. 1995), but Mirick and Quinn
(1981) observed that the dangling position of the flowers places the stigmas below the anthers
which may facilitate self-pollination. Self-compatibility has been reported in Gaultheria
hispidula (Middleton 1991b, Luteyn et al. 1995).

Although pollinator visits are limited in many species of Gaultheria, fruit set is usually high
(Middleton 1991b). Copious fruit set was noted in G. hispidula by Lawson (1871) who
remarked that the species "produces its white wax like berries so abundantly that they are made
into an elegant preserve."

Seed Dispersal

The edible berry-like fruits of Gaultheria hispidula encourage animals to disperse its seeds (Lu
et al. 2010). The fleshy capsules of Creeping-snowberry fit the pattern of fall low-quality fruits,
which generally remain on the parent plants for a long time and continue to be dispersed well
into the winter months (Stiles 1980). Stiles noted that fall low-quality fruits which are presented
near the ground, such as those of G. hispidula, typically have small seeds and they are frequently
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dispersed by mice although birds may also play a role in their dissemination. Krefting and Roe
(1949) found that the berries of G. hispidula were eaten by Eastern Chipmunks (Tamias striatus)
and Deer Mice (Peromyscus maniculatus) and the expelled seeds were viable. Willson (1993)
cited the dispersal of Gaultheria seeds by Black Bears (Ursus americanus).

Scant information is available regarding the germination and establishment of Gaultheria
hispidula. Luteyn et al. (1995) noted that seedlings of Gaultheria species were not frequently
encountered. Deno (1998) found that seeds of G. hispidula germinated at comparable rates
whether they were grown in dark or light conditions and either way germination was fairly low
(20% and 23% respectively). When grown in controlled conditions, G. hispidula seeds can
apparently germinate well following a period of cold stratification but the seedlings are
susceptible to damping off and to spring frosts (Huffman et al. 2008, PFAF 2022). Mycorrhizae
have been reported in Creeping-snowberry (Transeau 1906, Griffin and Kernaghan 2022),
although it is unclear if fungal associations are required for establishment.

Vegetative proliferation seems to be the prevalent means of reproduction in Creeping-snowberry
(Minnesota Wildflowers 2022). The horizontal stems can increase by 2—-7 cm per year and they
branch frequently. Slight differences in leaf color and size and the shape of the stems distinguish
the current year's growth from that of previous years (Sobey and Barkhouse 1977).

Habitat

Gaultheria hispidula can occur from 30-1400 meters above sea level but it is frequently found at
high elevations (Hough 1983, Weakley 2015, Trock 2020). The most typical habitat is wet
coniferous-dominated woodlands and bogs (Fairbrothers and Hough 1973, Hough 1983, Ryan
1995, Rhoads and Block 2007, Weakley 2015, PANHP 2019, Wildflowers of the Adirondacks
2022). New Jersey habitats have included a spruce bog, a pine swamp, and a cedar swamp
(NJNHP 2022). However, G. hispidula can also grow in drier sites and the snowberry has been
cited as an indicator species of suitable habitat for facultative upland plants such as Picea rubens
(Dibble et al. 1999) and Pinus banksiana (Légaré et al. 2001). In fact, Griffin and Kernaghan
(2022) selected G. hispidula as a research subject based on its broad use of habitats. They found
that Creeping-snowberry formed mycorrhizal associations wherever it grew but utilized different
fungal partners in upland and wetland sites and was colonized more than twice as often when
growing in wetlands.

Gaultheria hispidula habitats typically have acidic or neutral soils, and the plants often grow on
moss or rotting logs or stumps (Leopold 2005, Trock 2020, Wildflowers of the Adirondacks
2022). A plant community analysis by Bergeron and Bouchard (1983) associated G. hispidula
with "poorly decomposed humus.” Kumar et al. (2017) studied the vegetation on logs in various
states of decay and noted that G. hispidula was a characteristic species on Picea logs in the most
advanced state of decomposition.

In some parts of its range, Gaultheria hispidula has been considered to be one of several

diagnostic species that distinguish a Black Spruce Saturated Woodland Alliance from a similar
community (Breden et al. 2001). G. hispidula has also been associated with a number of
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ecological communities in the Adirondacks, including Alpine Sliding Fen, Balsam Flats, Black
Spruce-Tamarack Bog, Ice Cave Talus Community, Northern White Cedar Swamp, Spruce Flats,
and Spruce-Fir Swamp (Wildflowers of the Adirondacks 2022). Anderson and Davis (1998)
analyzed the vegetative composition of 30 peatland community types in Maine using data from
108 locations. Gaultheria hispidula was found in five of the peatland types, and some key
habitat characteristics are summarized in Table 1.

Table 1. Gaultheria hispidula in Maine Peatlands.

peat Creeping
layer Snowberry
depth % cover

% H20 %

Community Type mean pH in peat | overstory

(Picea mariana - Acer rubrum/Nemopanthus
mucronatus- Viburnum nudum var. 4.60 90.8 713 2.7 34
cassinoides/Carex trisperma)

(Picea mariana/Picea mariana/Picea mariana-

Rhododendron groenlandicum- Vaccinium 4.21 85.5 40.6 4.6 1.6
myrtllloides)

(Thuja ocmden_talls-Ables balsamea-Acer 702 903 54.2 20 0.9
rubrum/Alnus incana ssp. rugosa)

(Thuja occidentalis/Osmunda cinnamomea) 7.54 88.4 74.3 1.5 0.8
(Alnus incana ssp. rugosa/Acer rubrum) 6.21 91.4 89.9 1.5 0.2

Source: Anderson and Davis 1998

Wetland Indicator Status

Gaultheria hispidula is a facultative wetland species, meaning that it usually occurs in wetlands
but may occur in nonwetlands (U. S. Army Corps of Engineers 2020).

USDA Plants Code (USDA, NRCS 2022b)

GAHI2

Coefficient of Conservatism (Walz et al. 2018)

CoC =10. Criteria for a value of 9 to 10: Native with a narrow range of ecological tolerances,
high fidelity to particular habitat conditions, and sensitive to anthropogenic disturbance (Faber-
Langendoen 2018).
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Distribution and Range

The global extent of Gaultheria hispidula is limited to Canada and the northern United States
(POWO 2022). The map in Figure 1 depicts the extent of Creeping-snowberry in North

America.

State distribution map of Gaultheria hispidula - Creeping-Snowberry

Floristic Synthesis of NA®© 2014 BONAP

ey
LT

N e @

(map generated on11/2/2014)

Map Color Key: - I

Species present in state  Species present and Species extirpated Species not present in
and native rare (historic) state

Figure 1. Distribution of G. hispidula in North America, adapted from BONAP (Kartesz 2015).

The USDA PLANTS Database (2022b) shows records of Gaultheria hispidula in four New
Jersey counties: Bergen, Hudson, Passaic, and Sussex (Figure 2). The data include historic
observations and do not reflect the current distribution of the species.
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Figure 2. County records of G. hispidula in New Jersey and vicinity (USDA NRCS 2022b).

Conservation Status

Gaultheria hispidula is considered globally secure. The G5 rank means the species has a very
low risk of extinction or collapse due to a very extensive range, abundant populations or
occurrences, and little to no concern from declines or threats (NatureServe 2022). The map
below (Figure 3) illustrates the conservation status of G. hispidula throughout its range.
Creeping-snowberry is critically imperiled (very high risk of extinction) in three states, imperiled
(high risk of extinction) in two states and one province, vulnerable (moderate risk of extinction)
in two states, and presumed extirpated in Ohio. In other places where G. hispidula occurs it is
secure, apparently secure, or unranked.
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Figure 3. Conservation status of G. hispidula in North America (NatureServe 2022).

New Jersey is one of the states where Gaultheria hispidula is critically imperiled (NJNHP 2022).
The S1 rank signifies five or fewer occurrences in the state. A species with an S1 rank is
typically either restricted to specialized habitats, geographically limited to a small area of the
state, or significantly reduced in number from its previous status. G. hispidula is also listed as an
endangered species (E) in New Jersey, meaning that without intervention it has a high likelihood
of extinction in the state. Although the presence of endangered flora may restrict development
in certain communities such as wetlands or coastal habitats, being listed does not currently
provide broad statewide protection for the plants. Additional regional status codes assigned to
Creeping-snowberry signify that the species is eligible for protection under the jurisdictions of
the Highlands Preservation Area (HL) and the New Jersey Pinelands (LP) (NJNHP 2010).

New Jersey's original record of Gaultheria hispidula was based on a specimen collected in a
Hudson County cedar swamp during the 1800s. The location was subsequently reported as
"probably already extinct™ by Britton (1889), then as "long ago destroyed” by Taylor (1915). A
few populations were later found in Passaic and Sussex Counties (Fables 1956, Fairbrothers and
Hough 1973). The Sussex occurrences are presently ranked as historical and only the small
Passaic County colony is considered extant (NJNHP 2022).

Threats
Fairbrothers and Hough (1973) observed that Gaultheria hispidula was becoming increasingly

rare as a result of habitat loss to lumbering and similar activities, and the site of at least one
former New Jersey occurrence was destroyed by development (NJNHP 2022). Elsewhere in its
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range G. hispidula habitat has also been altered for agriculture or railway construction, and
current threats include additional development, impacts from recreational activities, and the
proliferation of invasive flora (Hays 2001).

Fire often has a negative effect on Gaultheria hispidula, and the threat appears to increase with
the intensity of the blaze. G. hispidula can persist at some locations following a light burn but
typically vanishes after a severe fire, in some cases re-establishing later from seed (Ahlgren
1960). Krefting and Ahlgren (1974) reported that Creeping-snowberry plants were often
completely missing from burned land until 5-10 years post-fire. Significant decreases in the
cover of G. hispidula following fires were also reported by Foster (1985) and Harper et al.
(2004). The shallow root systems of the plant seem to make it particularly vulnerable to burning
(Foster 1985).

The responses of Gaultheria hispidula to other types of habitat disruption that result in canopy
removal may vary according to disturbance type or scope. Dibble et al. (1999) identified G.
hispidula as an indicator of habitat stability. Canopy age does not appear to be significant, as
Moola and Vasseur (2004) found that G. hispidula had no particular affinity for either young
clearcuts (3-6 years old) or late successional stands (100-165 years old). Some studies of
logging impacts reported that Creeping-snowberry disappeared following clear-cuts (Roberts and
Zhu 2002, DeGraaf and Roberts 2009). In a comparison of harvest methodologies, G. hispidula
showed a slightly better subsequent recovery in clear-cuts than in strip-cuts but the effect was
short-lived (Elson and Simon 2007). When residual forest patches were maintained in logged
sites the percent cover of G. hispidula was significantly higher in tree-retention groups than in
clear-cut areas (Lachance et al. 2013) and the authors noted that the greater availability of
highly-decomposed shags in the retention area may have aided the species. Moola and Vasseur
(2008) pointed out the importance of dead wood on the forest floor in understory recovery from
canopy loss. Relatively minor disturbances such as those caused by windthrow can be beneficial
for G. hispidula: The small gaps create favorable conditions for vegetative reproduction and the
increase in coarse woody debris on the forest floor provides microsites that will eventually
become suitable for seedlings (Girard et al. 2014).

No threats to New Jersey's remaining occurrence of Gaultheria hispidula have been reported,
and other potential hazards identified for the species appear to be negligible. American Cow-
wheat (Melampyrum lineare) is a hemiparasitic plant that occasionally grows in wet bog habitats
and it has been observed parasitizing G. hispida (Benninghouse 1976). Creeping-snowberry is
sometimes cited as a host plant for the Bog Fritillary, Boloria eunomia (e.g. Wildflowers of the
Adirondacks 2022), but the primary larval foodplants of the butterfly are species of Polygonum,
Viola and Salix (Schweitzer 2001). Eiseman (2021) clarified that the fritillary had been observed
ovipositing on G. hispidula but the plant was not considered to be a true larval host.

As the global climate warms, temperatures are rising faster in New Jersey than elsewhere in the
northeast and the weather patterns are also changing. A net increase in annual precipitation is
likely due to greater storm intensity but more frequent droughts are also expected in the state
(Hill et al. 2020). Gaultheria hispida is able to grow in both wetlands and drier sites but
responds poorly to canopy removal so the impact on the species may depend on how local
conditions affect its ecological community. New Jersey's extant population of G. hispida is
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situated under a canopy of Atlantic White Cedar (Chamaecyparis thyoides) (NJNHP 2022). In
the central part of its range, which includes northern New Jersey, C. thyoides is particularly
vulnerable to the combination of drought and heat stress that is increasing in the region although
the impacts could be partially mitigated by additional precipitation (Pederson et al. 2020). If a
change in community structure did result from a severe storm or extensive drought it would be
difficult for the small, isolated occurrence of Gaultheria hispidula to rebound.

Management Summary and Recommendations

The conservation status map in Figure 3 shows that Gaultheria hispidula is most likely to be
vulnerable at the edges of its range. In places where the species is rare, land conservation and
habitat protection appear to be its primary management needs. New Jersey's population is
situated in a protected watershed and the habitat has been characterized as pristine (NJNHP
2022). However, the occurrence was small when it was last observed several decades ago and a
site visit is needed to monitor the present status of the plant and evaluate current habitat
conditions. Searches for G. hispidula at two historic locations where suitable habitat is still
present are also recommended.

Hays (2001) recommended studies of some Gaultheria hispidula habitat components such as soil
composition, light and moisture regimes, or community structure. Research regarding
germination and early development in the species would be particularly beneficial as such
knowledge could shed light on the reasons for the low rates of successful establishment from
seed that have been reported for G. hispidula. Additional information about both the species'
biology and its microsite preferences would help land managers understand what enables G.
hispidula to rebound following disturbances or to colonize new locations.

Synonyms

The accepted botanical name of the species is Gaultheria hispidula (L.) Muhl. ex Bigelow.
Orthographic variants, synonyms, and common names are listed below (ITIS 2021, POWO 2022,
USDA NRCS 2022b). For nearly a century G. hispidua was placed in a separate genus
(Chiogenes), but Airy-Shaw (1940) returned it to Gaultheria and the majority of botanists have
accepted the reinstatement (Middleton 1991a).

Botanical Synonyms Common Names

Arbutus filiformis Lam. Creeping-snowberry
Arbutus thymifolia Aiton Creeping Teaberry
Chiogenes hispidula (L.) Torr. & A. Gray Creeping Spicy-wintergreen
Chiogenes serpyllifolia (Pursh) Salisb. Cancer Wintergreen
Gaultheria serpyllifolia Pursh Ivory-plums

Glyciphylla hispidula (L.) Raf. Moxie-plum

Lasierpa hispidula (L.) Torr. Capillaire

Oxycoccus hispidulus (L.) Pers. Maidenhair-berry
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Phalerocarpus hispidulus (L.) Heynh.
Phalerocarpus serpyllifolia (Pursh) G. Don
Schollera hispidula (L.) Steud.

Vaccinium hispidulum L.

References

Ahlgren, Clifford E. 1960. Some effects of fire on reproduction and growth of vegetation in
northeastern Minnesota. Ecology 41(3): 431-445.

Airy-Shaw, H. K. 1940. Studies in the Ericales: IV. Classification of the Asiatic species of
Gaultheria. Bulletin of Miscellaneous Information (Royal Botanic Gardens, Kew). 1940(7):
306-330.

Anderson, Dennis S. and Ronald B. Davis. 1998. The flora and plant communities of
Maine peatlands. Maine Agricultural and Forest Experiment Station Technical Bulletin 170,
Orono, ME. 107 pp.

Benninghouse, Nancy. 1976. A study of Melampyrum lineare. Report on a botany project at
the University of Michigan, Ann Arbor, MI. 7 pp.

Bergeron, Y. and A. Bouchard. 1983. Use of ecological groups in analysis and classification of
plant communities in a section of western Quebec. Vegetatio 56: 45-63.

Breden, Thomas F., Yvette R. Alger, Kathleen Strakosch Walz, and Andrew G. Windisch. 2001.
Classification of Vegetation Communities of New Jersey: Second iteration. Association for
Biodiversity Information and New Jersey Natural Heritage Program, Office of Natural Lands
Management, Division of Parks and Forestry, NJ Department of Environmental Protection,
Trenton, NJ. 230 pp.

Britton, N. L. 1889. Catalogue of plants found in New Jersey. Geological Survey of New
Jersey, Final report of the State Geologist 2: 27-642.

Britton, N. L. and A. Brown. 1913. An lllustrated Flora of the Northern United States and
Canada in three volumes: Volume Il (Amaranth to Polypremum). Second Edition. Reissued
(unabridged and unaltered) in 1970 by Dover Publications, New York, NY. 735 pp.

De Graaf, M. and M. R. Roberts. 2009. Short-term response of the herbaceous layer within
leave patches after harvest. Forest Ecology and Management 257(3): 1014-1025.

Deno, Norman C. 1998. Second Supplement to Seed Germination Theory and Practice.
Pennsylvania State University, State College, PA. 101 pp.

Gaultheria hispidula Rare Plant Profile, Page 12 of 18



Dibble, Alison C., John C. Brissette, and Malcolm L. Hunter, Jr. 1999. Putting community data
to work: Some understory plants indicate red spruce regeneration habitat. Forest Ecology and
Management 114: 275-291.

Dziuk, Peter M. 2013. Gaultheria hispidula flowers. Image courtesy of Minnesota
Wildflowers, https://www.minnesotawildflowers.info/shrub/creeping-snowberry licensed by
https://creativecommons.org/licenses/by-nc-nd/3.0/.

Eiseman, Charles S. 2021. A review of North American records of Lepidoptera from
Gaultheria Kalm Ex L. (Ericaceae), including three species newly reported from Wintergreen
(G. procumbens L.). Proceedings of the Entomological Society of Washington 123(2): 289-299.

Elson, Leanne T. and Neal P. P. Simon. 2007. Plant abundances after clearcutting and
stripcutting in central Labrador. Northern Journal of Applied Forestry 24(2): 110-116.

Faber-Langendoen, D. 2018. Northeast Regional Floristic Quality Assessment Tools for
Wetland Assessments. NatureServe, Arlington, VA. 52 pp.

Fables, David Jr. 1956. Caesarian flora and fauna, Number 1. Published posthumously in
Bartonia 31(1960-61): 3-11.

Fairbrothers, David E. and Mary Y. Hough. 1973. Rare or Endangered Vascular Plants of New
Jersey. Science Notes No. 14, New Jersey State Museum, Trenton, NJ. 53 pp.

Fernald, M. L. 1950. Gray’s Manual of Botany. Dioscorides Press, Portland, OR. 1632 pp.

Foster, David R. 1985. Vegetation development following fire in Picea Mariana (Black
Spruce)-Pleurozium forests of south-eastern Labrador, Canada. Journal of Ecology 73(2): 517—
534.

Fyon, Andy. 2015. Photo of Gaultheria hispidula fruit from Ontario. Shared via iNaturalist at
https://inaturalist.ca/observations/9809590, licensed by https://creativecommons.org/licenses/by-
nc/4.0/

Girard, Francois, Louis De Grandpré, and Jean-Claude Ruel. 2014. Partial windthrow as a
driving process of forest dynamics in old-growth boreal forests. Canadian Journal of Forest
Research 44: 1165-1176.

Gleason, H. A. and A. Cronquist. 1991. Manual of Vascular Plants of Northeastern United
States and Adjacent Canada. Second Edition. The New York Botanical Garden, Bronx, NY.
910 pp.

Griffin, Amanda and Gavin Kernaghan. 2022. Ericoid mycorrhizal colonization and associated

fungal communities along a wetland gradient in the Acadian forest of Eastern Canada. Fungal
Ecology 56(4): Article 101138.

Gaultheria hispidula Rare Plant Profile, Page 13 of 18


https://www.minnesotawildflowers.info/shrub/creeping-snowberry
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://inaturalist.ca/observations/9809590
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Harper, Karen A., Daniel Lesieur, Yves Bergeron, and Pierre Drapeau. 2004. Forest structure
and composition at young fire and cut edges in black spruce boreal forest. Canadian Journal of
Forest Research 34: 289-302.

Hays, Michael. 2001. Conservation assessment for Creeping Snowberry (Gaultheria hispidula).
Report prepared for USDA Forest Service, Eastern Region, Milwaukee, WI. 27 pp.

Hill, Rebecca, Megan M. Rutkowski, Lori A. Lester, Heather Genievich, and Nicholas A.
Procopio (eds.). 2020. New Jersey Scientific Report on Climate Change, Version 1.0. New
Jersey Department of Environmental Protection, Trenton, NJ. 184 pp.

Hough, Mary Y. 1983. New Jersey Wild Plants. Harmony Press, Harmony, NJ. 414 pp.
Huffman, David, W., John C. Zasada, and William I. Stein. 2008. Gaultheria L., Wintergreen.

In Woody Plant Seed Manual. USDA Forest Service, Agriculture Handbook 727. Available at
https://www.fs.usda.gov/nsl/nsl_wpsm.html

ITIS (Integrated Taxonomic Information System). Accessed November 13, 2021 at
http://www.itis.gov

Kartesz, J. T. 2015. The Biota of North America Program (BONAP). Taxonomic Data Center.
(http://www.bonap.net/tdc). Chapel Hill, NC. [Maps generated from Kartesz, J. T. 2015.
Floristic Synthesis of North America, Version 1.0. Biota of North America Program (BONAP)

(in press)].

Krefting, Laurits W. and Clifford E. Ahlgren. 1974. Small mammals and vegetation changes
after fire in a mixed conifer-hardwood forest. Ecology 55(6): 1391-1398.

Krefting, Laurits W. and Eugene I. Roe. 1949. The role of some birds and mammals in seed
germination. Ecological Monographs 19: 269-286.

Kumar, Praveen, Han Y. H. Chen, Sean C. Thomas, and Chandler Shahi. 2017. Effects of
coarse woody debris on plant and lichen species composition in boreal forests. Journal of
Vegetation Science 28: 389-400.

Lachance, Edith, David Pothier, and Mathieu Bouchard. 2013. Forest structure and understory
plant communities inside and outside tree retention groups in boreal forests. Ecoscience 20(3):
252-263.

Lawson, George. 1871. Monograph of Ericaceae of the Dominion of Canada and adjacent parts
of British America. Proceedings and Transactions of the Nova Scotian Institute of Natural
Science, 3(1): 74-80.

Légare, Sonia, Yves Bergeron, Alain Leduc, and David Paré. 2001. Comparison of the

understory vegetation in boreal forest types of southwest Quebec. Canadian Journal of Botany
79:1019-1027.

Gaultheria hispidula Rare Plant Profile, Page 14 of 18


https://www.fs.usda.gov/nsl/nsl_wpsm.html
http://www.itis.gov/
http://www.bonap.net/tdc

Leopold, Donald J. 2005. Native Plants of the Northeast: A Guide for Gardening and
Conservation. Timber Press, Portland, OR. 308 pp.

Lovell, John H. 1898. The insect-visitors of flowers. Bulletin of the Torrey Botanical Club
25(7): 382-390.

Lu, Lu, Peter W. Fritsch, Catherine M. Bush, Li-Na Dong, Hong Wang, and De-Zhu Li. 2010.
Systematic implications of seed coat diversity in Gaultherieae (Ericaceae). Botanical Journal of
the Linnean Society 162(3): 477-495.

Luteyn, J. L. & P. Pedraza-Pefialosa. 2022. Blueberry relatives of the New World tropics
(Ericaceae). The New York Botanical Garden, Bronx, New York. Accessed September 22,
2022 at http://sweetgum.nybg.org/science/projects/ericaceae/natural-history/

Luteyn, James L., Steven E. Clemants, George M. Diggs, Laurence J. Dorr, Walter S. Judd, Paul
D. Sgrensen, P. F. Stevens and Gary D. Wallace. 1995. Ericaceae, Part 11. The superior-ovaried
genera (Monotropoideae, Pyroloideae, Rhododendroideae, and Vaccinioideae P.P.). Flora
Neotropica 66: 1-560.

Middleton, David J. 1991a. Taxonomic studies in the Gaultheria group of genera of the tribe
Andromedeae (Ericaceae). Edinburgh Journal of Botany 48(3): 283-306.

Middleton, David J. 1991b. Ecology, reproductive biology and hybridization in Gaultheria L.
Edinburgh Journal of Botany 48(1): 81-89.

Minnesota Wildflowers. 2022. Gaultheria hispidula (Creeping Snowberry). Retrieved
September 21, 2022 from https://www.minnesotawildflowers.info/shrub/creeping-snowberry

Mirick, Sally and James A. Quinn. 1981. Some observations on the reproductive biology of
Gaultheria procumbens (Ericaceae). American Journal of Botany 68(10): 1298-1305.

Moola, F. M. and L. Vasseur. 2004. Recovery of late-seral vascular plants in a chronosequence
of post-clearcut forest stands in coastal Nova Scotia, Canada. Plant Ecology 172: 183-197.

Moola, F. M. and L. Vasseur. 2008. The maintenance of understory residual flora with even-
aged forest management: A review of temperate forests in northeastern North America.
Environmental Reviews 16(NA): 141-155.

NatureServe. 2022. NatureServe Explorer [web application]. NatureServe, Arlington, VA.
Accessed September 17, 2022 at https://explorer.natureserve.org/

NJNHP (New Jersey Natural Heritage Program). 2010. Special Plants of NJ - Appendix I -
Categories & Definitions. Site updated March 22, 2010. Available at
https://nj.gov/dep/parksandforests/natural/docs/nhpcodes 2010.pdf

Gaultheria hispidula Rare Plant Profile, Page 15 of 18


http://sweetgum.nybg.org/science/projects/ericaceae/natural-history/
https://www.minnesotawildflowers.info/shrub/creeping-snowberry
https://explorer.natureserve.org/
https://nj.gov/dep/parksandforests/natural/docs/nhpcodes_2010.pdf

NJNHP (New Jersey Natural Heritage Program). 2022. Biotics 5 Database. NatureServe,
Arlington, VA. Accessed February 1, 2022.

PANHP (Pennsylvania Natural Heritage Program). 2019. Species and Natural Features List.
Fact sheet for Gaultheria hispidula available at
https://www.naturalheritage.state.pa.us/factsheet.aspx?=13724

Pederson, Neil, Caroline Leland, Daniel A. Bishop, Jessie K. Pearl, Kevin J. Anchukaitis, Tessa
Mandra, Myvonwynn Hopton-Ahmed, and Dario Martin-Benito. 2020. A framework for
determining population-level vulnerability to climate: Evidence for growth hysteresis in
Chamaecyparis thyoides along its contiguous latitudinal distribution. Frontiers in Forests and
Global Change 3: Article 39. doi: 10.3389/ffgc.2020.000309.

PFAF (Plants for A Future). 2022. Gaultheria hispidula. Plant database promoting ecologically
sustainable horticulture, available at
https://pfaf.org/user/Plant.aspx?LatinName=Gaultheria+hispidula

POWO. 2022. Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew.
Retrieved September 17, 2022 from http://www.plantsoftheworldonline.org/

Rhoads, Ann Fowler and Timothy A. Block. 2007. The Plants of Pennsylvania. University of
Pennsylvania Press, Philadelphia, PA. 1042 pp.

Roberts, Mark R. and Lixiang Zhu. 2002. Early response of the herbaceous layer to harvesting
in a mixed coniferous—deciduous forest in New Brunswick, Canada. Forest Ecology and
Management 5(1-3): 17-31.

Ryan, A. Glen. 1995. Native Trees and Shrubs of Newfoundland and Labrador. Parks Division,
Department of Environment and Lands, Province of Newfoundland. 116 pp.

Schweitzer, Dale F. 2001. Boloria eunomia conservation status factors. NatureServe,
Arlington, VA. Accessed September 17, 2022 at
https://explorer.natureserve.org/Taxon/ELEMENT GLOBAL.2.120637/Boloria eunomia

Shackleford, lan. Undated. Creeping Snowberry (Gaultheria hispidula). Plant of the Week - U.
S. Forest Service, United States Department of Agriculture, Washington, D. C. Available at
https://www.fs.fed.us/wildflowers/plant-of-the-week/gaultheria_hispidula.shtml

Sobey, D. G. and P. Barkhouse. 1977. The structure and rate of growth of the rhizomes of some
forest herbs and dwarf shrubs of the New Brunswick-Nova Scotia border region. Canadian Field
Naturalist 91: 377-383.

Stiles, Edmund W. 1980. Patterns of fruit presentation and seed dispersal in bird-disseminated
woody plants in the eastern deciduous forest. The American Naturalist 116(5): 670—688.

Gaultheria hispidula Rare Plant Profile, Page 16 of 18


https://www.naturalheritage.state.pa.us/factsheet.aspx?=13724
https://pfaf.org/user/Plant.aspx?LatinName=Gaultheria+hispidula
http://www.plantsoftheworldonline.org/
https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.120637/Boloria_eunomia
https://www.fs.fed.us/wildflowers/plant-of-the-week/gaultheria_hispidula.shtml

Symonds, George W. D. 1963. The Shrub Identification Book. William Morrow and Company,
New York, NY. 379 pp.

Taylor, Norman. 1915. Flora of the vicinity of New York - A contribution to plant geography.
Memoirs of the New York Botanical Garden 5: 1-683.

Transeau, E. 1906. The bogs and bog flora of the Huron River Valley. Botanical Gazette
41:17-42.

Trock, Debra K. Page updated November 5, 2020. Gaultheria hispidula (Linnaeus) Muhlenberg
ex Bigelow. In: Flora of North America Editorial Committee, eds. 1993+. Flora of North
America North of Mexico [Online]. 22+ vols. New York and Oxford. Accessed September 21,
2022 at http://floranorthamerica.org/Gaultheria_hispidula

U. S. Army Corps of Engineers. 2020. National Wetland Plant List, version 3.5. https://cwbi-
app.sec.usace.army.mil/nwpl_static/v34/home/home.html U. S. Army Corps of Engineers
Research and Development Center, Cold Regions Research and Engineering Laboratory,
Hanover, NH.

USDA, NRCS (U. S. Dept. of Agriculture, Natural Resources Conservation Service). 2022a.
Gaultheria hispidula illustration from Britton, N. L. and A. Brown, 1913, An illustrated flora of
the northern United States, Canada and the British Possessions, 3 vols., Kentucky Native Plant
Society, New York, Scanned By Omnitek Inc. Image courtesy of The PLANTS Database
(http://plants.usda.gov). National Plant Data Team, Greensboro, NC.

USDA, NRCS (U. S. Dept. of Agriculture, Natural Resources Conservation Service). 2022b.
PLANTS profile for Gaultheria hispidula (Creeping Snowberry). The PLANTS Database,
National Plant Data Team, Greensboro, NC. Accessed September 17, 2022 at
http://plants.usda.gov

Walz, Kathleen S., Linda Kelly, Karl Anderson and Jason L. Hafstad. 2018. Floristic Quality
Assessment Index for Vascular Plants of New Jersey: Coefficient of Conservativism (CoC)
Values for Species and Genera. New Jersey Department of Environmental Protection, New
Jersey Forest Service, Office of Natural Lands Management, Trenton, NJ. Submitted to United
States Environmental Protection Agency, Region 2, for State Wetlands Protection Development
Grant, Section 104(B)(3); CFDA No. 66.461, CD97225809.

Weakley, A. S. 2015. Flora of the southern and mid-Atlantic states, working draft of May 2015.
University of North Carolina Herbarium, North Carolina Botanical Garden, Chapel Hill, NC.

Wildflowers of the Adirondacks. 2022. Species page for Creeping Snowberry, Gaultheria
hispidula. Accessed September 21, 2022 at https://wildadirondacks.org/adirondack-wildflowers-
creeping-snowberry-gaultheria-hispidula.htmi

Willson, Mary F. 1993. Mammals as seed-dispersal mutualists in North America. Oikos 67(1):
159-176.

Gaultheria hispidula Rare Plant Profile, Page 17 of 18


http://floranorthamerica.org/Gaultheria_hispidula
https://cwbi-app.sec.usace.army.mil/nwpl_static/v34/home/home.html
https://cwbi-app.sec.usace.army.mil/nwpl_static/v34/home/home.html
http://plants.usda.gov/
http://plants.usda.gov/
https://wildadirondacks.org/adirondack-wildflowers-creeping-snowberry-gaultheria-hispidula.html
https://wildadirondacks.org/adirondack-wildflowers-creeping-snowberry-gaultheria-hispidula.html

Zomlefer, Wendy B. 1994. Guide to Flowering Plant Families. University of North Carolina
Press, Chapel Hill, North Carolina. 430 pp.

Gaultheria hispidula Rare Plant Profile, Page 18 of 18



