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Abstract

Wild huckleberry (Vaccinium globare/membranaceum complex) is a keystone
species in the Pacific Northwest of the United States. The fruits are a primary food
source for grizzly bears and other wildlife, as well as an important traditional and
contemporary human food. Huckleberry shrubs also provide cover and nesting habitat
for many animal species, including small mammals and birds. The flowers provide
nectar and pollen with crucial connections between bumble bees (Bombus species)
and huckleberries. Native bee pollination is essential for successful berry develop-
ment. Huckleberries flower early in the growing season and are some of the only floral
resources available when bumble bee queens first emerge from hibernation and need
to collect pollen and nectar for nesting. One of these species, the Western bumble bee
(Bombus occidentalis), is in review for listing under the U.S. Endangered Species Act.
Future climate change has the potential to influence huckleberry distribution, produc-
tivity, and phenology. These potential changes could have wide-ranging implications
because of the economic, cultural, and ecological importance of huckleberry.

Keywords: Vaccinium, huckleberry, pollination, bumble bees, wildlife, keystone
species, ecological relationships

1. Introduction

The genus Vaccinium (Ericales: Ericaceae) includes the domestic blueberry
cultivars and occurs under a variety of locations and conditions worldwide. There are
more than 35 species native to North America alone, including a variety of species
referred to as wild huckleberry in the Pacific Northwest. There are at least six species
of Vaccinium in Montana, USA [1]. This chapter will focus on the huckleberry (V.
membranaceum Douglas ex Torrey) also referred to in some sources as (V. membrana-
ceum/globare complex), two separated species that include (Vaccinium globare Ryberg)
and V. globare as a variety of V. membranaceum [2]. There are also a wide variety of
common names used for this plant including wild, thinleaf, black, blue, mountain,
common, big, and square-twigged huckleberry. This species is also the most com-
mon western huckleberry harvested for commercial use [3]. It is distributed from
the Northwest Coast to eastern Wyoming, USA, and north to British Columbia and
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Alberta, Canada. We will refer to this species (or species complex) as “wild huckle-
berry” or simply huckleberry in this chapter (Figure 1).

The shrubs of wild huckleberry are deciduous and grow up to 2 m tall, often in rhi-
zomatous clumps [1, 4, 5]. Leaves are oval to elliptical, 11-50 mm, usually green, and
finely serrated. Flower petals are fused, giving them a globe-like shape, and are light
pink or sometimes white. They grow individually on the underside of stem nodes.
The berries are red to deep purple when ripe with many small (1 mm) seeds. Roots
may be as deep as 100 cm with rhizomes usually occurring at depths of 8-30 cm.
Huckleberries reproduce through both seeds and rhizomes with patches often consist-
ing of vegetative clones [1, 4, 5].

Wild huckleberries are usually in areas with low canopy cover, fine and well-
drained loam soils, moderate slopes, and winter precipitation as snow [5, 6]. Periodic
fire (every 20-50 years) is important to prevent competition from other plants and
to maintain relatively open overhead canopy although timber harvesting, avalanche
chutes, and even ski runs can also lead to suitable conditions [7, 8].

Wild huckleberry shrubs are commonly associated with beargrass (Xerophyllum
tenax) [9]. Depending on location and environmental conditions, plants may be in
forests dominated by Engelmann spruce (Picea engelmannii), western larch (Larix occi-
dentalis), limber pine (Pinus flexilis), ponderosa pine (P, ponderosa), lodgepole pine (P
contorta), western white pine (P, monticola), hemlock (Tsuga sp.), fir (Abies sp.), Douglas
fir (Pseudotsuga mengzeseii), and western red cedar (Thuja plicata) [5]. Other shrubs that
are often found in the understory are currant (Ribes sp.), snowberry (Symphoricarpos
sp.), false huckleberry (Menziesia ferruginea), bearberry (Arctostaphylos uva-ursi), white

Figure 1.

Huckleberry phenophases (life stages) showing flower buds (top left), flowers (top middle), developing green
berries (top right), ripe berries (bottom left), ripe berries and red leaves (bottom middle), and harvested berries
(bottom right) (SKC, USGS photos).
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spirea (Spirea betulifolia), mountain heath (Phyllodoce empetriformis), Cascade azalea
(Rhododendron albiflorum), mountain-ash (Sorbus sitchensis), raspberry (Rubus sp.),
Rocky Mountain maple (Acer glabrum), dogwood (Cornus sp.), Oregon grape (Mahonia
repens), grouse whortleberry (Vaccinium scoparium), bilberry (Vaccinium deliciosum),
and other huckleberry species (Vaccinium sp.) [5].

Wild huckleberry is one of the most important food plants in the Pacific
Northwest of North America [10, 11] and has strong cultural [10-13], economical
[10, 14, 15], and ecological value [2, 16]. The berries of huckleberries are highly
valued by the people of the Pacific Northwest, past and present. They are a cultural
keystone species for many Native American tribes that continue traditions and
ceremonies surrounding collection, storage, and consumption of berries [10-13],
as well as caretaking of huckleberry patches by spreading berries and seeds, prun-
ing berry bushes, and setting fires to clear dense vegetation and promote growth
[2, 10-13]. Fruits are often eaten fresh but also cooked or dried [4]. Some tribes use
the berries in pemmican or sun cakes, and to make lavender dye [4]. Various parts
of huckleberry plants are medicinal. Some people use the leaves for tea or mix them
with other plants for smoking [10].

Early frontier people utilized huckleberries as subsistence food [15]. Today, harvest-
ing huckleberries is an activity many people enjoy as a special treat. People mostly eat
fresh berries or bake them in foods, as well as preserve them canned, frozen, and as
jams and jellies. Huckleberries are difficult to cultivate, and so most commercial berry
products are from wild harvested berries [3], with most companies paying pickers to
harvest berries for their products [7, 8]. Some commercial pickers harvest huckleberries
to supplement other income and others sell huckleberries to meet financial needs [15].

Huckleberry shrubs provide cover, nesting habitat, and food for many animal spe-
cies, including small mammals and birds [17]. The flowers of Vaccinium species pro-
vide nectar and pollen for animals, including at least 41 native bee species in Montana
[18], and are used especially by bumble bees [18, 19]. The berries are the main source
of food for wildlife [17] although some herbivores such as moose (Alces alces) [20], elk
(Cervus canadensis) [21], and mule deer (Odocoileus hemionus) [22] also eat the stems
and leaves. A significant portion of the diet of grizzly bears (Ursus arctos) and black
bears (Ursus americanus) is obtained from huckleberries [8, 16, 23-26]. In Glacier
National Park, Montana, USA, huckleberries can make up over 15% of a bear’s diet
by volume [26]. Huckleberries have some of the highest apparent digestible energy
of plants consumed by bears [23]. Berry productivity can influence bear movements,
emigration, and recruitment [8, 27].

Meteorological conditions often determine annual huckleberry phenology and
distribution [28]. Huckleberry productivity in the Cabinet-Yaak Region was positively
correlated with cooler, wetter springs, and 70% of the inter-annual variability was
linked to April-June growing degree days and July temperature range based on a
twenty-one year dataset [16]. Livestock grazing, mining, and the introduction of
invasive weed species are often detrimental [12]. Fire suppression creates unfavorable
conditions for huckleberry plants due to denser forest canopy and more competition
from understory plants. Fire was an important tool for the Salish and Pend d’Oreille
people who burned low-intensity fires to remove unhealthy plants and simulated
higher berry productivity [13]. Much of the United States and Canada began prevent-
ing fire setting by indigenous people as early as the late 1800s [10]. Although there is
growing recognition by mainstream forest managers that prescribed fire is important
for the health of montane ecosystems, fuel buildup from past fire suppression has led
to implementation challenges [29].
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Furthermore, the Pacific Northwest is experiencing warming temperatures (0.7
degrees C warmer on average) and less precipitation [30], leading to decreases in
snowpack and soil moisture. These factors are shifting the timing of berry ripening
in some areas; thus, timing for harvesting plants has become less predictable [28, 31].
Models are being used to help determine how climate change might influence huckle-
berry distribution and phenological stages (flowering, berry ripening) in the Pacific
Northwest region [28]. A study investigating how climate change could affect the
wild huckleberry concluded that the suitable range of huckleberry across the Pacific
Northwest United States will likely shrink by 5-40% by the end of the twenty-first cen-
tury [28]. The study further suggests that the phenology of huckleberry will change,
with flowering advancing 23-50 days and fruiting advancing 24-52 days, by the end of
the twenty-first century [28]. Models are also being developed to predict sites where
huckleberries are most likely to be found for human harvesting and bears [6, 32-34].

Climate fluctuations leading to changes in snow depth and timing of snowmelt
may lead to phenological mismatches, thus interrupting species interactions and
reducing populations of some species. Earlier snowmelt and shifts in the timing of
flowering can increase exposure of flowers to frost and reduce berry production,
resulting in years with poor to no berries [35-38]. Furthermore, frost damage to flow-
ers can impact pollinators. For example, fecundity of the alpine butterfly (Speyeria
mormonia) was reduced due to frost damaging the flowers of their preferred floral
resource (Erigeron speciosus) [39]. Lack of insulating snow and unpredictable and
repeated spring freeze—thaw cycles may damage some insect populations and ranges
[40]. Foothills and valley bottoms of the Southern Canadian Rocky Mountains are
projected to lose 50% of their species richness by 2080 [33] as a result of upslope
migrations of plants.

There are also concerns that climate change could increase population size and
spread of pest species and pathogens. Warmer temperatures are expected to make
conditions more suitable for invasive plant species, resulting in increases at higher
elevations and latitudes [41]. Invasive plants tend to have rapid growth rates, wide
dispersal, and the ability to outcompete native plants [41]. Many of the pest insect
species in the Order Hemiptera (true bugs) have piercing/sucking mouthparts and
can cause economic damage [42]. Three hemipteran families collected from the
leaves and stems of wild huckleberry plants in Montana, Cicadellidae (leathoppers),
Aphidadae (aphids), and Miridae (plant bugs) include species known to cause dam-
age to fruit crops and two species in particular, the leathopper (Dikraneura carneola)
and the plant bug (Lygus hesperus), are of particular concern [18]. A species in the
Order Diptera, Spotted wing drosophila (Drosophila suzukii) is a fruit fly from Asia
invasive to North America and may increase, and potentially impact huckleberry
plants, as the climate becomes warmer and more humid [43]. Soil moisture deficits
from warm and dry conditions can contribute to Western hemlock looper larvae
(Lambdina fiscellaria lugubrosa Hulst) outbreaks that can impact not only western
hemlock (Tsuga heterophylla) but other forest species as well including deciduous
species [44] such as huckleberries. We observed caterpillars of this and other species
eating huckleberry leaves and documented in a few isolated cases the consequent
death of the shrub.

Species-specific responses to climate change can also disrupt plant-pollinator
interactions [45, 46]. Environmental cues such as air temperature and day length
influence the phenological responses of plants, insects, and other animal species
[35, 40, 47, 48]. Snowpack can play a major role in the emergence of plants and
insects [49-51]. In Japan, early snowmelt also increased the risk of phenological
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mismatch between a spring ephemeral plant and its bumble bee pollinators, likely
because snow melt happened sooner than increasing soil temperatures [52]. The
indirect effects on flowers can even influence bee abundances [53].

Pollinator declines and shifts in assemblages are already impacting wild plant spe-
cies in some places [54]. Most commercially grown Vaccinium (domestic blueberries)
rely on insect pollination [55], and climate change and other factors are resulting in
pollinator declines [56-59]. Insect pollination is known to increase fruit or seed qual-
ity and quantity for 68% of the major crops worldwide [60], and the majority of wild
plant species are dependent on insect pollination for fruit and seed set [61].

Greater than 85% of fruit set and yield of plants in the genus Vaccinium is
dependent on pollination by insects [62], and the most efficient pollinators of many
Vaccinium sp. are bumble bees [63, 64]. Fruit set, seed number, and fruit weight of
lowbush blueberry (V. angustifolia and V. myrtilloides) was positively correlated with
bee density and thus pollination [62]. Fruit development in highbush blueberry (V/
corymbosum) was also positively correlated with insect pollination, particularly by
bees [60, 63-66]. Bumble bees also increase the mass and yield of domestic cranber-
ries (V. macrocarpon) [64]. Pollination success is not only linked to bee abundance but
also species richness [66].

Potential changes in the habitat, health, productivity, abundance, and distribution
of huckleberry plants and the species they interact with have wide-ranging implica-
tions because of the economic, cultural, and ecological importance of huckleberry.
Climate change has a high potential to impact huckleberry ecology and the species they
interact with such as pollinators. To better understand the potential impact of climate
change on wild huckleberry, we conducted an array of studies on huckleberry phenol-
ogy and plant visitors (particularly pollinators) during the years of 2015 through 2021.

2. Research on the Flathead Indian reservation, Montana
2.1 Study area

The research described in this section took place on the Flathead Indian
Reservation of the Confederated Salish and Kootenai Tribes in northwest Montana,
USA (Figure 2). Ten study sites were selected based on aspect, elevation (1200 to
1900 m), slope, plant community, geographical location, and accessibility. Dominant
tree species recorded at these sites were Douglas fir, ponderosa pine, western larch,
lodgepole, subalpine fir (Abies lasiocarpa), and grand fir (A. grandis). Common
shrubs were snowberry, grouse whortleberry, false huckleberry, alder (Alnus viridis),
currant, Rocky Mountain maple, serviceberry (Amelanchier alnifolia), wild rose (Rosa
sp), ocean spray (Holodiscus discolor), spiraea, and Oregon grape. Beargrass was com-
mon at some, but not all, of the sites.

The average annual temperature in northwest Montana is 4.8°C, ranging from —4.6°C
in winter to 14.7°C in summer [67]. Temperatures are cooler and more variable at higher
elevations. The state growing season averaged 206 days (1981-2010). The average annual
precipitation in northwest Montana is 82.2 cm with a range of an average winter mini-
mum of 23.9 cm to an average summer maximum of 15.5 cm. Higher mountain eleva-
tions can receive as much as 150.8 cm annually. Most winter precipitation in Montana is
snow that accumulates as snowpack [67].

Based on data from the nearest USDA NRCS SNOTEL station within the elevation
range at our sites (Bisson Creek, 1500 m), snow was present during the months of
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Figure 2.

Location of the Flathead veservation in northwestern Montana, USA, showing topography and landmarks
within the reservation boundary, and an example of one of the study sites with huckleberry and beargrass in the
foreground (CSKT maps, SKC photo).

December through April for the winters of 2014-2015 and 2015-2016 [68]. During
the winters of 2016 through 2021 snow was similarly present in December but also
continued into the month of May. During this study, the highest snow water equiva-
lent (SWE) recorded was 348 mm at the start of April 2018 and the lowest SWE
recorded in April was 124 mm in the year 2015. Mean spring precipitation (March-
June) was the highest in 2017 (666 mm) followed by 2018 (590.25 mm) and 2015
(548.5 mm). Spring precipitation was the lowest in 2021 (419.75 mm) followed by
2020 (421.25 mm), 2016 (472.5 mm), and then 2019 (485.75 mm) [68].

2.2 Huckleberry and vertebrate visitors

A variety of methods were utilized to record huckleberry visitors including stan-
dardized bird point counts, standardized insect observations, incidental sightings,
and remote cameras. During 12 hours of point count surveys at 4 sites (each visited
3 times), we documented a total of 18 species and 388 individual birds. Of these 18
species, those known to eat or that were observed eating ripe huckleberries were
ruffed grouse (Bonasa umbellus), cedar waxwing (Bombycilla cedrorum), American
robin (Turdus migratorius), Canada jay (Perisoreus canadensis), and Western tanager
(Pivanga ludoviciana).

Bird species photographed in the huckleberry plants while berries were ripe
included ruffed grouse, American Robin, Canada jay, Western tanager, and chipping
sparrow (Spizella pallida). Dark-eyed junco (Junco hyemalis), spotted towhee (Pipilo
maculatus), song sparrow (Melospiza melodia), MacGillivray’s warbler (Geothlypis
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Figure 3.

Some of the bird species photographed near huckleberry plants at study sites located on the Flathead reservation.
Calliope hummingbird (top left), calliope hummingbird before daylight (top right), ruffed grouse (bottom left),
and dark-eyed junco (bottom right) (SKC, USGS camera photos).

tolmiei), pine grosbeak (Pinicola enucleator), black-capped chickadee, and great horned
owl (Bubo virginianus) were also photographed on or near huckleberry plants outside
of the ripe berry season. There were multiple sightings of calliope hummingbird
(Selasphorus calliope) visiting huckleberry flowers during peak flowering in person and
in photographs including during a rain event and before daylight (Figure 3).

Mammals photographed feeding on huckleberries were chipmunk (Neotamias
sp), deer mouse (Peromyscus maniculatus), red squirrel (Tamiasciurus hudsonicus),
and black bear. White-tailed deer (Odocoileus virginianus), elk, snowshoe hare (Lepus
americanus), and Northern flying squirrel (Glaucomys sabrinus) were photographed
near huckleberry plants, but we did not have any pictures of feeding (Figure 4). We
also observed moose scat and tracks close to huckleberry plants at one study site.

2.3 Huckleberry flowers and insect visitors

Flower-visiting insects were more specifically targeted with time-constrained surveys,
net captures, photographs, and incidental sightings. The majority of visitors observed
were in the Order Hymenoptera (bees, wasps, hornets, ants). Some Lepidoptera (butter-
flies and moths) and Diptera (flies) were observed including several bee mimics; clear-
wing moths (Hemaris sp.), day sphinx moths (Proserpinus sp.), and hoverflies (Family
Syrphidae). Other insect visitors included beetles, ladybugs, and aphids.

Standardized, time-constrained (15 min) focal surveys of individual huckleberry
plants were used to quantify the percentage of insects visiting huckleberry flowers.
We conducted 359 focal surveys (approximately 90 hours of observations) during
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Figure 4.

Some of the mammal species photographed near huckleberry plants at study sites located on the Flathead
reservation. Snowshoe hare (top left), northern flying squirrel (middle left), white-tailed deer fawn (bottom
left), black bear (top right), and deer mouse (bottom right) (SKC, USGS camera photos).

huckleberry flowering 2018-2020. Insect visitors included 569 individuals observed
during 309 of the surveys. The group most frequently visiting flowers was bees
(50.4%), followed by vespids (wasps and hornets, 18.3%), dipterans (flies, 18.1%),
large ants (6.5%), and other [lepidopterans (moths and butterflies, 2.5%), coleopter-
ans (beetles, 1.8%), and unidentified/other, 2.1%] (Figure 5). On multiple occasions,
vespids were observed chewing through flower petals. Small ants were not counted
because when observed there were usually large numbers moving around the plant.
Bumble bees made up 85.6% of the total bees observed visiting flowers, the majority
of bumble bees appearing to be queens based on size, which also aligns with the tim-
ing of queen bumble bee activity.

Most flower visitors other than bees do not actively forage for, or collect, pollen
as a source of food for developing larvae. Vespids typically visit flowers either for
nectar or to find prey [69] and our observations of vespids chewing holes in flow-
ers are a sign of nectar robbing [70]. Ants feed on nectar and may move pollen but
they probably have a negligible role in pollination [71]. Some dipterans may feed on
nectar, and some may be pollinators [72]. Lepidopterans are pollinators but were
only occasionally observed visiting huckleberry flowers. Because bees were the
most common huckleberry flower visitors and are known to be efficient pollinators,
and many species specifically collect pollen as a food source for developing larvae;
we concluded that bees, especially bumble bees, are the main pollinators of huckle-
berry flowers.
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Figure 5.
Insects observed visiting huckleberry flowers at study sites on the Flathead reservation, Montana, USA.

2.4 Bumble bees as primary probable pollinators

Bumble bees are capable of sonication (buzz pollination) which might be neces-
sary to rapidly vibrate the globe-like flowers to access pollen from the recessed anthers
[63, 64, 73]. Some other native bee species are also capable of sonication [19, 73] but
only contributed to a small proportion of the total flower visitors. European honey
bees can be efficient pollinators, but only nine individuals were observed during focal
surveys at a single site and they are not capable of sonication [73]. Honey bees likely
came from hives cultivated for honey at a lower elevation. This species is not common
in huckleberry habitats in Montana where most cultivated hives are not located near
montane forested areas.

Because we observed bumble bees to be the most frequent visitor of huckleberry
flowers, we specifically captured them for non-lethal species identification. Bumble
bees were captured with sweep nets at the huckleberry sites between the years 2018
and 2021 using 45-minute standardized surveys. Each captured bee was placed in a
vial labeled with the flower they were observed visiting if applicable then chilled in a
cooler. Once the 45-minute capture period was complete, chilled bees were placed on
gray cardboard, photographed from multiple angles using a close-up lens with ring
lighting, then released. The photographs were submitted to a bumble bee specialist for
identification.

There were 192 bumble bees that were both observed visiting flowering huckle-
berry plants and identifiable to species with confidence. From these, we identified 10
bumble bee species visiting huckleberry flowers. These species were Bombus mixtus
(fuzzy-horned bumble bee), B. vancouverensis, formerly B. bifarius (two-formed
bumble bee), B. melanopygus (black-tailed bumble bee), B. sitkensis (Sitka bumble
bee), B. flavifrons (yellow head bumble bee), B. rufocinctus (red-belted bumble bee),
B. centralis (central bumble bee), and B. occidentalis (Western bumble bee); as well as
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Figure 6.
Bumble bees captured from flowering huckleberry plants on the Flathead veservation, Montana, USA, and
identified to species from photographs.

two cuckoo bumble bee species B. insularis (indiscriminate cuckoo bumble bee) and
B. flavidus (Fernald cuckoo bumble bee) (Figure 6). The cuckoo bumble bees are nest
parasites in the subgenus Psithyrus and as such do not actively collect and carry pollen.
A few individuals of half-black bumble bee (B. vagans), Hunt’s bumble bee (Bombus
huntii), and Nevada bumble bee (B. nevadensis), were also captured at huckleberry
sites but not from flowering huckleberry plants. Similar to prior work in Montana
[18], we found the same four bumble bee species accounted for the majority (86.4%)
of the total captured and identified: B. mixtus, B. vancouverensis, B. melanopygus, and
B. sitkensis (Figure 6).

2.5 Huckleberries need bumble bee pollination

To determine the value of pollination for berry production, field experiments are
needed and yet uncommon [74], particularly studies that consider the influence of
pollination of wild plants using exclusion experiments [75]. We conducted a pollina-
tor exclusion field experiment to quantify the potential importance of pollination
for the development of huckleberries (Figure 7). We selected 120 huckleberry plants
at one of the lower elevation (1250 m) study sites near Polson, Montana, USA, for
this work. Half of these plants were covered with mesh bags sewn from nylon tulle
netting to exclude natural pollinators and half were artificially hand-pollinated using
pollen wands resulting in four treatments; (1) extra pollination: natural pollinators
able to access flowers and plants also artificially pollinated by hand, (2) natural pol-
lination: pollinators able to access flower but no additional pollination, (3) artificial
pollination: natural pollinators excluded but plants artificially pollinated by hand,
and (4) no pollination: natural pollinators excluded and no additional pollination.
Pollination treatments (extra pollination [630 berries], natural pollination [545],
and artificial pollination [365]) had far more berries than the no pollination plants
(63 berries).
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Figure 7.
Photograph of a subset of the 120 huckleberry plants (60 within tulle netting) included in a pollinator exclusion
study on the Flathead reservation, Montana, USA (SKC photos).

Based on our observations, standardized focal surveys, and targeted captures,
bumble bees were the primary visitors to huckleberry flowers. When bumble bees
and other insects were excluded from pollinating huckleberry flowers, berry develop-
ment was greatly limited. Even in this highly natural system at a site with overall high
productivity in the year of our research, we saw a significant effect of pollen limita-
tion on berry production.

3. Conclusions

Global climate change is resulting in warming temperatures and less precipitation
in the Pacific Northwest [30]. Montana is also experiencing warmer temperatures
that are predicted to increase by 3.1 to 5.4 degrees C by the end-of-the-century [67].
Precipitation in Montana has shown the greatest declines during winter months,
particularly in northwest Montana. In Montana’s mountains, 62-65% of annual
precipitation comes from snow. Snowpack in Montana has declined since the 1930s,
particularly in the mountains surrounding the Continental Divide, and snowmelt is
occurring earlier in the spring. Both of these trends are likely to continue with warming
temperatures [67] and have led to large shifts in the phenological start of spring for
vegetation, though the direction of change varies spatially [76]. In addition, forest pests
and pathogens are predicted to increase [67]. Tribal elder observations further sup-
port shifts in weather patterns, less snow, and warmer temperatures in Montana, from
observations within their lifetimes and knowledge gained from prior generations [77].

Climate-related changes have resulted in documented shifts in the range of
huckleberry plants and timing of berry ripening in some locations [28, 33]. Models
further suggest that the range of huckleberry will decrease at lower altitudes and at
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the southern edge of their distribution range and perhaps shift to higher altitudes and
northward, although germination or other constraints may influence this [28, 33].
Such changes in location, number, health, and timing for accessing traditional foods
may alter cultural connections and is a concern of tribal communities [77]. The Sélis
and Qlispé people refer to August as Sts4 Spgni (Month of the Huckleberry) yet at
some sites we found ripe berries as early as June. Tribal elder interviews concerning
climate change mention huckleberries specifically. For example, Sadie Saloway said,
“The huckleberries are just disappearing so fast” and Stephen SmallSalmon said, “We
changed that...about the weather. You could tell by the choke cherries getting smaller
and the huckleberries getting smaller. I saw that happen.” Threats posed by climate
change have the potential to threaten native cultures and traditional ways of life [77].

The potential shifts in huckleberry range, numbers, and phenology could also
impact the crucial interactions between bumble bees and huckleberries. In Colorado,
there is documentation of a growing phenological mismatch between glacier lily
(Erythvonium grandiflorum) and the emergence of its primary pollinator, the Western
bumble bee [78], a species under consideration for listing at the time of publication
under the U.S. Endangered Species Act [79] and also found visiting huckleberry
flowers at our field sites and others in Montana [18]. Similar mismatches in phenol-
ogy could potentially become an issue with huckleberry and the bumble bee species
necessary for pollination if changing conditions lead to differences in flowering and
the spring emergence of queen bumble bees. Increased variability in weather in some
years that leads to long periods of rain, high winds, or cold temperatures that limit the
ability of bees to fly around during flowering could also restrict pollination. Based on
our research, mismatched phenology or other climate-related changes could result in
years with few to no berries available for the multiple species that depend on them.

Changes in huckleberry availability and phenology could also have concerning
impacts for bumble bees in montane forest habitats. Huckleberries are some of the
first and only flowering plants available in montane forest sites in northwest Montana
when bumble bee queens emerge from hibernation in the spring. Recent research
highlights the role of forests during the queen lifestage [80]. Bumble bees at these sites
likely rely on early-flowering plants such as huckleberry for nectar and pollen to begin
new colonies. Seed production can be reduced when flowering of spring ephemeral
plants proceeds the emergence of bumble bee pollinators [46].

Declining numbers of bumble bees could also be of concern to huckleberry ecol-
ogy. It is estimated that as many as one in four North American bumble bee species
are being negatively impacted by some level of stress [81]. Habitat changes may be the
primary stressor threatening bumble bee populations as well as stress from parasites,
pesticides, and lack of flowers [82, 83] and climate change is predicted to lead to
further bumble bee declines and range losses in the future [84, 85].

This chapter has illustrated the exceptional value of wild huckleberry to the
ecology and people of the Pacific Northwest of North America. Our work in Montana
has further added documentation of the birds, mammals, and insects that are at
least incidental visitors to huckleberry plants. We added to the knowledge of spe-
cies that specifically visit huckleberry flowers for pollen and nectar. We were able to
provide further support that the primary probable pollinators of huckleberry flowers
are bumble bees. Finally, our research used exclusion experiments in the wild to
definitively quantify the significance of bumble bee pollination for the development
of huckleberries. More information is needed to better understand the ideal condi-
tions for huckleberry health and productivity, ability to spread to newly suitable
areas, potential impacts of fire suppression and climate change, ecological role of
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interacting species, potential phenological mismatches, and conservation actions to
ensure healthy huckleberry harvests into the future.
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