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Profile Narratives:

Common name: Emerald Ash Borer

Scientific name: Agrilus planipennis

Sector relevance:
● Forestry/timber
● Public health
● Basketry/Traditional crafts
● Ecosystem services, specifically wetlands
● Indigenous lifeways

Potential impact(s) of climate change on species:
● Warmer winters may facilitate further range expansion
● Increases in unpredicted cold snaps and/or more extreme temperature fluctuations

between seasons could curtail range expansion temporarily
● Range expansion of ash trees will likely not happen as quickly as EAB range expansion;

divergence of ash range and EAB range possible
● Biocontrol parasitoids used to control EAB (Spathius galinae and Tetrastichus

planipennisi) do not survive temperatures as low as EAB does; warmer winters could
increase viability of these biocontrol species

● Studies show the ideal June temperatures for EAB are between 44℉ and 66℉; warmer
winters will likely drive EAB northward, leaving stands of Ash in southern regions
relatively protected

Impact on First Foods:
● EAB spread threatens the future of black ash stands which are vital to Indigenous

basketry traditions
● Black ash is a culturally important focal point of Wabanaki and Mohawk creation stories

Management implications and strategies:
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● Biocontrol agents such as larval parasitoids Tetrastichus planipennisi and Spathius
galinae have established and spread in Michigan and Connecticut

● Curtailing of long distance spread via infested timber, firewood and nursery stock by
instating and strengthening local and federal regulations

● Removing and quarantining infected ash stands
● Attracting EAB for destruction
● Removal of some ash tree to reduce food source for EAB
● Insecticides

Research needs:
● Assessing the overwintering potential of parasitoids S. galinae and T. planipennisi in

newly exposed regions such as the Pacific Northwest
● In general, more specific research focused on the Pacific Northwest is needed

Common name: Reed Canary Grass

Scientific name: Phalaris arundinacea

Sector relevance:
● Biofuel
● Agriculture

Potential impact(s) of climate change on species:
● Potential movement of populations due to changes in precipitation; P. arundinacea grows

and establishes more slowly in consistently flooded conditions, particularly during spring
● Populations near coastal waterways or salted roadways could risk damage due to

increased salinity; cultivars vary but most adapt quickly to high salinity conditions
● Higher temperatures may increase above-ground biomass and increase spread
● P. arundinacea is highly adaptable to most climate change impacts due to phenotypic

plasticity and numerous cultivars

Impact on First Foods:

Management implications and strategies:
● Live willow stake planting at 0.60 and 0.91 meters may limit P. arundinacea

above-ground biomass growth
● Increased nitrogen levels (often due to agricultural runoff) suppress growth but decrease

quality of P. arundinacea as biofuel
● Lowering soil inorganic nitrogen in restored wetlands would allow establishing sedge

meadow communities to suppress P. arundinacea invasions
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● Physical and chemical methods, coupled with hydrological management, produce most
successful results

Research needs:
● Increased research on landscape-scale management strategies
● Oregon specific studies needed

Common name: Spartina

Scientific name: Spartina spp.

Sector relevance:
● Ecosystem services

Potential impact(s) of climate change on species:
● Different Spartina species exhibit different vulnerabilities and ability to expand range
● Spartina angelica likely to expand range northward to escape rising temperatures;

Spartina alterniflora showed low levels of range expansion
● Increased CO2 acts synergistically with increased temperatures, limiting plants ability to

cope with higher temperatures
● Rising sea levels likely to drive Spartina upland in areas where it currently grows
● Increased salinity likely to affect most species except S. densiflora

Impact on First Foods:

Management implications and strategies:
● Construction of barriers to prevent migration of Spartina populations upland
● Glyphosate and imazapyr herbicides reduce growth and spread of S. alterniflora but

results differ greatly depending upon application method and whether surfactant or
wetting agents are used

● Cutting and smothering reduce growth and spread of S. angelica

Research needs:
● Research focused on U.S. Pacific coast, specifically Oregon
● Potential biological control agents should be explored
● Vigor/growth/spread of various hybrids of native and non-native Spartina should be

explored
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Common name: Sudden oak death, Ramorum canker and blight

Scientific name: Phytophthora ramorum

Sector relevance:
● Timber
● Horticulture industry
● Restoration

Potential impact(s) of climate change on species:
● Increased fire frequency likely to reduce spread of SOD due to reduced bay laurel cover
● Drought decreases spread of SOD though it can remain dormant in some species until

precipitation allows it to sporulate
● Each lineage has a different ability to disperse across long distances; some lineages are

more abundant. These factors will determine specific climatic effects for each lineage
● All lineages spread most rapidly in warm, wet conditions

Impact on First Foods:
● First Food species salal, huckleberry and Oregon grape recently found to be SOD hosts
● Tanoak has traditionally been utilized for acorns, a staple food
● California bay laurel leaves used as seasoning, medicine, food and for ceremonial uses

Management implications and strategies:
● Destruction of infected trees/stands
● Add newly discovered host species to USDA-APHIS list to reduce spread
● Identify high-risk areas
● Focus management during dry years when natural survival of P. ramorum is lowest
● Current treatment includes herbicide treatment on host stems followed by felling, piling,

and burning on site
● Selective thinning or removal of bay laurel around oak and tanoak trees to prevent oak

infection

Research needs:
● Interesting research paths could include change in P. ramorum spread due to other

climate factors such as increased pollution

Common name: Asian giant hornet

Scientific name: Vespa mandarinia
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Sector relevance:
● Forestry
● Agriculture
● Public health

Potential impact(s) of climate change on species:
● V. mandarinia favors warm, wet climates, with much of the Pacific Northwest, including

Oregon, already deemed suitable for V. mandarinia. Warmer winters may facilitate
overwintering of queens, range expansion, longer mating season, and extended colony
cycle, which could lead to increased survival rates and facilitate population growth and
spread (Norderud ED et al. 2021). Once established, V. mandarinia poses a serious threat
to honeybee populations in Oregon, as their main survival strategy is to attack and take
over active honeybee hives. They feed mainly on bees and sap from fruiting trees such as
oak, but as higher temperatures may facilitate populations of invasive insects that
threaten native tree populations, like the gold spotted oak borer, V. mandarinia may turn
to sap from crops, which poses a threat to the agricultural sector as well.

Impact on First Foods:
● fruits + berries (via honeybee decimation and feeding on sap of various fruiting plants)

Management implications and strategies:
● chemicals/ pesticides; physical elimination; mechanical devices (regarding beehives)
● Diligent monitoring

Research needs:
● Importance of certain biotic factors in establishment + spread
● Impact  of temperature on life cycle

Common name: Goldspotted oak borer

Scientific name: Agrilus auroguttatus

Sector relevance: Forested areas, particularly oak stands

Potential impact(s) of climate change on species:
● A. auroguttatus is well adapted to warm, dry oak forests of southern Arizona and

California, and may be well suited for parts of southern and central Oregon as
temperatures rise. Two oak species that are primary hosts for A. auroguttatus, canyon live
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oak and California black oak, are found in southern Oregon, and models have suggested
that oak woodlands in southern and central Oregon may be at risk, with highest risk in
Southwestern Oregon. Establishment in Oregon could be devastating to oak populations,
as oak species in Oregon have already been rapidly declining due to habitat loss, invasive
species, and fire suppression, and a changing climate may further affect dwindling
populations. Because the range of A. auroguttatus is small, further research is needed on
what factors are most important for facilitating establishment.

Impact on First Foods:

Management implications and strategies:
● Careful removal of infested wood
● Covering infested wood with plastic to trap and kill adults + larvae
● Wood chipping of infested logs

Research needs:
● Insecticide success
● Risk assessment for Oregon
● Further research on host range

Common name: Spotted Lanternfly

Scientific name: Lycorma delicatula

Sector relevance: Agriculture, particularly fruits

Potential impact(s) of climate change on species:
● L. delicatula appears to be more adapted to temperate climates (15 to 30℃), meaning

warmer temperatures may facilitate not only establishment but spread as yearly
temperatures rise. Rapid range expansion of L. delicatula has been linked to warmer
winter temperatures in South Korea, and similar effects may occur in Oregon as winter
temperatures rise. Though L. delicatula seems to favor the tree-of-heaven, a common
invasive tree here in Oregon, as its main host plant, it has also been associated with a
wide range of host trees in other areas so it may not be limited by tree species survival in
a changing climate. MAXENT modeling using several climatic factors including
temperature, precipitation, and elevation predicts L. delicatula has the potential to spread
throughout significant portions of Oregon and Washington, including the entire
Willamette Valley and the Columbia River Basin. L. delicatula poses a serious threat to
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agriculture,  in particular apple orchards and grape and hop vineyards, all of which are
prominent sectors in Oregon.

Impact on First Foods: berries

Management implications and strategies:
● Removal of tree-of-heaven (main host tree)
● Egg scraping
● Insecticide on tree-of-heaven

Common name: Whirling disease

Scientific name: Myxobolus cerebralis

Sector relevance: Aquatic/Riverine systems

Potential impact(s) of climate change on species:
● M. cerebralis is a complex parasite, requiring 2 hosts - a species of oligichaete worm

tubifex tubifex as well as a host species of fish. It has been found in 25 states since the
mid 1950s and warmer water temperatures and decreased snowpack from climate change
is predicted to facilitate both increased survival rates of myxospores and increased risk of
infection due to higher interaction with trout and salmon susceptible to the disease, via
earlier emergence of both fish and tubifex worms due to increasing water temperatures.
Decreased snowpack and stream discharge may also facilitate higher populations of the
parasite, which have been found to have increased survival rates and infection rates of
fish at lower velocities. However, it is predicted that warming temperatures may also
limit interaction between fish and the parasite, if earlier migration of salmon occurs due
to warmer water.

Impact on First Foods: Salmon

Management implications and strategies:
● Prophylaxis + chemicals
● Stocking of more resistant fish at hatcheries
● Selective breeding
● Monitoring efforts

Research needs:
● Effect on water chemistry changes (DO); nutrients
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Common name: Green Crab, European Shore Crab, Harbour crab

Scientific name: Carcinus maenas

Sector relevance: relevant to crab and shellfish industry and marine biodiversity

Potential impact(s) of climate change on species:
● Green crabs are considered generalists and a resilient invasive species. They are able to

adapt well to the impacts of climate change, including temperature, ocean acidification,
and changes to the food web. They are eurythermic, so warming temperatures may have a
minimal impact due to their broad thermal range (10°C to 35°C). They are highly tolerant
to aquatic hypoxia (low oxygen levels) by utilizing metabolic depression and anaerobic
glycolysis, making it easy to adjust to sudden oxygen level changes in water. Similarly,
they have an osmoregulatory capacity that allows them to adapt to fluctuating salinity
levels; adult green crabs have a range of 4-52 ppt. With warming temperatures, their
larval development and spread increases in the spring resulting in a high reproductive
output.

Impact on First Foods:
● Seafood (clams, Dungeness crabs, oysters, mussels)
● Water quality

Management implications and strategies:
● Models predicted that a 2°C global increase may result in further poleward expansion…

i.e. further up into Alaska / British Columbia. So, preventative measures may be needed
in these areas.

Research needs:
● Effects from change in shipment routes in the North Passage
● Species interaction and established persistence

Common name: Northern pike

Scientific name: Esox lucius

Sector relevance:
● Sport and recreation
● commercial fisheries
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Potential impact(s) of climate change on species:
● Esox lucius is a generalist and a keystone predator, and its adaptability puts it at an

advantage when it comes to climate change. Northern pike can switch their prey if their
preferred prey densities change or decrease. With increasing water temperatures,
Northern pike have shown the ability to adapt, and even increase body growth rates in
coastal waters, which leads to an increase in the need for food. However, this is
population specific. They also have broad tolerance for shifts in oxygen, salinity,
temperature, and turbidity where others are not as quick to adapt.

Impact on First Foods:
● Salmon
● Water quality

Management implications and strategies:
● Rotenone, used in the Alaskan invasions, is a naturally-derived piscicide (fish pesticide)

but there are still many concerns regarding its use.

Research needs:
● Population-specific and location-specific research for responses as invasions happen

Common name: Gorse, common gorse

Scientific name: Ulex europaeus

Sector relevance:
● Forestry
● Recreation
● Farming (pastures)

Potential impact(s) of climate change on species:
● U. europaeus survive in broad climate ranges that may enhance its survivability and its

worldscale distribution, and suggests a potentially broad niche when it comes to the
effects of climate change, which may result from adaptive plasticity or genetic evolution.
While gorse thrives in full sunlight, experiments have shown it has the potential to
increase seed production in moderate shade than in full daylight. Common gorse occurs
and adapts in most soil types. It’s a nitrogen-fixer, which allows it to survive in
low-nutrient soils, such as Oregon’s coastal sand dunes, as well as withstand low pH
levels (3.5-4.5). They have a hard, impermeable seed coat, so seeds can survive in soil for
up to 30 years and germinate in temperatures from 0 °C to 26 °C. Warmer temperatures
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may facilitate greater biomass production and vegetative growth size of common gorse,
as well as seed survivability and germination.

● Common gorse can establish in disturbed areas, and occurs in early success post fire or
logging in Douglas-fir forests, common in Oregon. With an increase of fires/wildfires
from climate change, common gorse may continue to establish and thrive in
fire-distrubed areas because their seeds need scarification or heat to begin germination,
Additionally, gorse are highly flammable and are an extreme fire hazard, thus beginning a
competitive cycle when compared to native species in the same area.

Impact on First Foods: Trees and herbs (gorse outcompetes herbs and shrubbery)

Management implications and strategies:
● Biological control has been relatively unsuccessful in mature common gorse (less

palatable due to spines/spikes), however, goat/sheep/chickens are useful in destroying
gorse seedlings and in early stages of growth

● Fire treatment alone and once will not work - must be consistent and paired with an
herbicide. However, gorse is highly flammable, so caution with fire, as well as with
herbicide use regarding second have effects, but be used.

Research needs:
● Gong et al. (2020) suggests investigating scenario specific impacts as invasions occur

Common name: Elodea, Curly waterweed, Oxygen weed

Scientific name: Lagarosiphon major

Sector relevance:
● Recreation
● Fishing

Potential impact(s) of climate change on species:
● In experimental settings, L. major showed resilience to warming temperatures within a

max range of  ~25 °C. As temperatures rise the growing season can lengthen for invasive
plants, specifically during the spring; L. major may experience lengthened growing
seasons and stimulated growth during these seasons in areas they have invaded from the
effects of climate change. With higher abundance of L. major in temperate waters,
nutrient levels may shift creating unhealthy water quality and community fish and plant
species may be flushed out.
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Impact on First Foods:
● Water quality
● Fish

Management implications and strategies:
● Dyes or biological control (i.e. grass carp) may have trophic effects

Research needs:
● Research into mitigation strategies for Oregon climate and potential invasion locations

Common name: Alder Phytophthora

Scientific name: Phytophthora x alni species complex (P. × alni)

Sector relevance:
● Forests
● Agriculture
● Salmon and Salmon recovery

Potential impact(s) of climate change on species:
● Increased spreading may be seen as intensity and frequency of fires and flooding

increase. This fungus is not a strong pathogen and may only be capable of causing
damage to trees already subjected to environmental stress such as in areas disturbed by
fire (Webber et al. 2004). Infection appears to be exacerbated after flood periods, when
trees are stressed and flood-damage to roots and stems may be substantial (Strnadová et
al., 2010). As water is the main pathway of spread, flooding increases the chance of
spread in infected waterways. Infection also appears to be exacerbated after flood
periods, when trees are stressed and flood-damage to roots and stems may be substantial
(Strnadová et al., 2010). Milder winters that may be seen in Oregon with climate change
also pose a risk of spread of this fungus as P. ×alni has been found to be favored by mild
winters (Schumacher et al., 2006).

Impact on First Foods:
● Water quality
● Fish

Management implications and strategies:
● Considering the absence of curative means to manage the disease, the main tool is

prevention. As infection of healthy waterways is often caused from planting infected
plants, it is critical to avoid introducing the pathogen to watercourses this way. Avoiding
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alder planting along watercourses as much as possible is a highly suggested prevention
strategy (CABI, 2022).

Research needs:
● In the context of climate change,  the susceptibility of P. ×alni to high summer

temperatures may be critical for this area and still remains insufficiently documented

Common name: White nose syndrome fungus (WNS)

Scientific name: Pseudogymnoascus destructans

Sector relevance:
● Wildlife

Potential impact(s) of climate change on species:
● Temperature may prove to be an important factor to consider when looking at impacts of

climate change on the White nose syndrome fungus. Warmer temperatures in the southern
U.S hibernacula (12.5 - 15.8 °C) have resulted in faster fungal growth rates seen in
tri-colored bats (Lutsch, 2019). Observations from laboratory studies show that little
brown bats kept at lower temperatures (4 °C) have higher survival than those kept at
warmer temperatures (Grieneisen, 2015). It has also been reported that relatively warm
hibernacula temperatures in the southeast may explain the high mortality rates observed
in this region (>90%) (Loeb, 2022). Although WNS has not yet been detected in Oregon,
it was first detected in Washington State in a little brown bat.  It is highly likely that WNS
will eventually be introduced into bat populations in Oregon. As climate change brings
the chance of warmer, milder winters, bats could be at risk of higher mortality rates in our
region if hibernacula temperatures rise to temperatures observed along higher mortality
rates.

Impact on First Foods:
● If this fungus is spread to bats in Oregon, the ramifications it would have on the bat

population could impact ecosystems, that could have cascading effects on first foods of
the area.

Management implications and strategies:
● It has been suggested that management actions that maintain or even lower temperatures

in hibernacula could be used as an option for improving the survival of bats in areas with
WNS. Disruption to cold areas that bats already use as hibernacula should be avoided and
or mitigated. Because Pseudogymnoascus destructans spores can last a long time on
shoes, clothes, and equipment the fungus can also be spread by means of human
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transport. Proper cleaning of gear and clothes by civilians and scientists entering sites
where bats hibernate is essential to decreasing the spread of WNS.

Research needs:
● Further research is needed in order to better characterize winter ecology and to determine

the extent of the disease for bats roosting in different types of winter habitats (Cheng,
2021).

Common name: Giant Hogweed

Scientific name: Heracleum mantegazzianum

Sector relevance:
● Forestry
● Recreation

Potential impact(s) of climate change on species:
● Giant Hogweed favors moist soil with available sunlight with some shade and is

commonly found in riparian areas. Giant Hogweed is known to initially spread along
rivers or streams as the seeds are able to be dispensed longer distances (NYS Dept. of
Environmental Conservation, 2022). Therefore, increased flooding poses a risk of
increased spread in areas in which Giant Hogweed already exists in Oregon.

Impact on First Foods:
● Invasive species such as the Giant Hogweed benefit from abiotic changes, and in turn,

likely exert secondary effects on native species. As Giant Hogweed thrives in riparian
areas, this could prove to impact native plants and waters that are first foods of
indigenous tribes of the area.

Management implications and strategies:
● The main controls for this plant is removal prior to it setting seed. However, as this

plant’s sap is toxic it is important that protective clothing and gloves are worn when
removal is conducted.

Research needs:
● Further research needs to be done to display how Giant Hogweed will react with

changing temperatures and in response to wildfire.
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Common name: Kudzu vine, East Asian arrowroot

Scientific name: Pueraria lobata

Sector relevance:
● Natural ecosystems
● Forests
● Agricultural lands
● Recreation

Potential impact(s) of climate change on species:
● Seeds of Pueraria lobata  (P. lobata) are known to be dormant, requiring special

treatment for germination. However, it has been found that through heat-treating at 90°C
that the germination rates of P. lobata seeds saw a significant increase in germination
(Takahashi, 1986). Therefore, there is a chance that increased wildfires could increase
germination rates, facilitating Kudzu. Parts of Oregon are rated to currently be
marginally climatically suited for Pueraria lobata (Follak, 2011). Kudzu is currently
moving northwards as winter temperatures warm. Higher minimum temperatures, a
decrease in the number of frost days and higher precipitation favors establishment and
spread of P. lobata (Coiner, 2018). Found to become tolerant of cold temperatures as it
has demonstrated to have sufficient winter cold tolerance north of its current range
(Coiner, 2018).

Impact on First Foods:
● As Kudzu can often outcompete native plants it poses a risk to many native species of

plants in our region if established and therefore has the potential to impact many first
foods such as roots and berries. Due to its ability to alter ecosystem functions it could
also display trophic changes which could impact salmon and big game as well.

Management implications and strategies:
● Main risk arises from gardeners who cultivate P. lobata and then leave uncontrolled,

allowing them to encroach upon edge habitats (Establishment of seeds in North America
is rare, therefore new kudzu populations must thereby be established via asssexual means
(Coiner, 2018). Therefore, public outreach and education is imperative. In areas which
have already been invaded upon, management strategies include containment of
naturalized populations to their local distribution and surveillance (Follak, 2011). Control
and eradication programs have been explored to manage spread in the U.S but because of
its extensive rooting, repeated physical removal or herbicide application is required
(Harrington, 2003)
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Research needs:
● Although Kudzu is not currently believed to be established in Oregon it still poses a

serious threat and further research should be aimed towards studying its behavior in the
Northwestern U.S as it is expected to migrate northward with warming climate.
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