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1 Native Range and Status in the United States

Native Range
From Durland Donahou et al. (2023a):

“Ohio River basin, spanning tributaries in Western Ohio, Indiana, Kentucky, and Northern
Tennessee; cryptogenic in Lake Erie (Creaser 1931, Hobbs 1974, Momot et al. 1978, Page 1985,
Hobbs et al. 1989, Taylor 2000).”



From Pappas (2002):

“Native to the Ohio River Basin and Ohio, Kentucky, Tennessee, Indiana, and Illinois [...]”

Status in the United States
From Durland Donahou et al. (2023b):

“Faxonius rusticus is established in twenty states: Colorado (Illinois Natural History Survey
[2017]), Connecticut (Mills et al. 1997), lowa (Leon et al. 2016); Illinois [MSU 2015]; Maryland
(Maryland [DNR] 2012; Kilian 2013); Maine (Hobbs 1989; sighting reports); Michigan [MSU
2015]; Minnesota (Passe 2014); North Carolina [Fullerton and Watson 2001; NCWRC 2017];
eastern Nebraska (M. Wright pers. comm.); southern Nevada (sighting reports); northern New
Jersey (Walker 2002); New York (Walker 2002; Dresser et al. 2016); Ohio (Peters 2010);
Oregon (Sorenson et al. 2012); Pennsylvania (iMaplnvasives 2016); South Dakota (South
Dakota Game, Fish and Parks 2015); Vermont (Caduto 2011); Wisconsin (Wisconsin [DNR]
2015); and West Virginia (Jezerinac et al. 1994; Loughman 2012).”

“Its status is unknown in Massachusetts, New Hampshire, and Tennessee, as the only reported
introductions are from Hobbs (1989).”

“Extirpated in Wyoming (Wyoming Game and Fish Department 2015).”

From Fofonoff et al. (2018):

“[...] populations are known from New Mexico [...] (Hobbs and Jass 1988; Taylor et al. 1996).”
“O. rusticus has invaded streams in [...] Missouri [...] (Hobbs and Jass 1988).”

From Bouchard (1977):

“Orconectes rusticus is presently limited to Conchas Lake and Conchas Canal downstream to
siphon number three, which passes under Saladito Creek [northeastern New Mexico]. [...] it
appears to have been recently introduced.”

From Smith et al. (2022):

“[...] three individuals [in McPherson County Lake, Kansas] were identified as rusty crayfish
(3.9% of the sample) [...]”

USGS (2026) reports F. rusticus as established in Alabama and northeastern Tennessee.

No records of Faxonius rusticus in live trade in the United States were found.



Regulations

Faxonius rusticus is regulated in Idaho (IDDA 2022), Missouri (MDC 2023), and North Carolina
(North Carolina DEQ 2022). It is regulated under its former scientific name, Orconectes rusticus,
in Alaska (ADF&G 2023), Arkansas (AGFC 2022), Colorado (CPW 2023), Connecticut
(Connecticut DEEP 2020), Illinois (Illinois DNR 2015), lowa (Iowa NRC 2015), Kansas
(KDWP 2023), Maryland (Code of Maryland Regulations 2022), Michigan (Michigan Compiled
Laws 2022), Minnesota (Minnesota DNR 2022), Montana (Montana FWP 2023), Nevada
(Nevada Board of Wildlife Commissioners 2022), New York (New York DEC 2022), North
Dakota (North Dakota Game and Fish Department 2023), Oklahoma (ODWC 2023), South
Carolina (South Carolina Code of Laws 2022), Vermont (The Vermont Statutes 2017), Virginia
(Virginia DWR 2022), Wisconsin (Wisconsin DNR 2022), and Wyoming (WGFC 2022). It is
regulated at the family level (Cambaridae) in Arizona (Arizona Game and Fish Commission
2022), Florida (FFWCC 2022), Hawaii (HDOA 2019), New Mexico (NMDGF 2023), Oregon
(ODFW 2022), Utah (Utah DWR 2023), and Washington (WDFW 2022). F. rusticus is
regulated under the common name “crayfish” in New Hampshire (NHFG 2022) and
Pennsylvania (PFBC 2022). Please refer back to state agency regulatory documents for details on
the regulations, including restrictions on activities involving this species. While effort was made
to find all applicable regulations, this list may not be comprehensive. Notably, it does not include
regulations that do not explicitly name this species or its genus or family, for example, when
omitted from a list of authorized species with blanket regulation for all unnamed species.

Means of Introductions within the United States
From Durland Donahou et al. (2023a):

“Human activity best explains the presence of the rusty crayfish in areas outside of its native
range. Angler bait bucket emptying is thought to be the primary cause of introduction and
species spread (Berrill 1978, Crocker 1979, Butler and Stein 1985, Lodge et al. 1986, Hobbs et
at. 1989, Lodge et al. 1994, Kerr et al. 2005; Kilian et al. 2012). The rusty crayfish is also
commonly sold to schools and biological supply houses, leading to the potential for uninformed
release into the wild (Gunderson 2008; Larson and Olden 2008; Kilian et al. 2012). Intentional
release into water bodies by commercial crayfish harvesters is another suspected cause of its
range expansion (Wilson et al. 2004). A further mechanism of human facilitated introduction is
the intentional establishment of this species in lakes as a means of removing nuisance weeds
(Magnuson et al. 1975). Once introduced to a new body of water, this species can move an
average of 29 meters per day (Byron and Wilson 2001) and colonize the entire littoral zone up to
12 meters depth (Wilson et al. 2004).”

Remarks

This ERSS was previously published in May 2015 under the name Orconectes rusticus.
Revisions were completed to incorporate new information and conform to updated standards.



From Durland Donahou et al. (2023a):

“Orconectes rusticus (Girard, 1852). Faxonius rusticus underwent a reclassification in August
2017, changing the genus of non-cave dwelling Orconectes to Faxonius (Crandall and De Grave
2017).”

From Durland Donahou et al. (2023b):

“In Ontario, live crayfish may only be used as bait in the waters from which they were caught;
they may not be transported overland, including importation for use as bait, nor may they be sold
or purchased if recreationally caught (OMNR 2011).”

From Smith et al. (2022):

“Wetzel et al. (2004) determined that many of the records of rusty crayfish in lowa and
Minnesota were in fact golden crayfish F. luteus (Creaser, 1933).”

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From ITIS (2023):

Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Protostomia
Superphylum Ecdysozoa
Phylum Arthropoda
Subphylum Crustacea
Class Malacostraca
Subclass Eumalacostraca
Superorder Eucarida
Order Decapoda
Suborder Pleocyemata
Infraorder Astacidea
Superfamily Astacoidea
Family Cambaridae
Genus Faxonius
Species Faxonius rusticus (Girard, 1852)

According to WoRMS (2023), Faxonius rusticus is the current valid name for this species.

The following synonyms of Faxonius rusticus from ITIS (2023) were used to search for
information for this report: Orconectes rusticus, Cambarus rusticus.



Size, Weight, and Age Range
From Durland Donahou et al. (2023a):

“Size: Reaches a maximum of 10 cm in length, with males tending to be larger than females.
Reaches maturity at about 3.5 cm (Gunderson 2008).”

From Tricarico (2019):

“The life span of Faxonius rusticus is 3-4 years (Hamr, 2002).”

Environment
From Durland Donahou et al. (2023a):

“This species can thrive in areas of high flow or in standing water, but unlike other species of
crayfish that can burrow in the sediment when water conditions decline, the rusty crayfish must
have clear, well-oxygenated water year-round to survive (Capelli 1982 and Gunderson 2008). It
is usually found at water depths < 1 meter, though it has been found as deep as 14.6 meters in
Lake Michigan (Taylor and Redmer 1996). Adults typically occupy pool areas of >20 cm depth,
while juveniles are usually found in shallower areas (<15 cm depth) bordering stream edges
(Butler and Stein 1985).”

“In its native range within the Ohio River valley, F. rusticus may seasonally be exposed to water
temperatures ranging from close to 0°C up to 39°C; however, it prefers water temperatures
between 20 and 25°C (Mundahl and Benton 1990). The maximum growth rate of juveniles is
thought to occur at water temperatures between 26 and 28°C, while the maximum juvenile
survival rate occurs at temperatures between 20 and 22°C. Therefore, adults will often displace
juveniles into warmer habitats to favor maximum growth rate as a means of improving fecundity
and competitive abilities (Mundahl and Benton 1990).”

Climate
From Palomares and Pauly (2023):

“Temperate”
From Durland Donahou et al. (2023a):

“At [air] temperatures greater than 30°C, F. rusticus has been observed digging burrows in the
sand beneath rocks near shore as a means of escaping the heat (Mundahl 1989).”

Distribution Outside the United States

Native
The native range of Faxonius rusticus is wholly within the United States, see section 1 for a
complete description of the native range.



Introduced
From Tricarico (2019):

“[...] established in three provinces in Canada (Manitoba, Ontario and Quebec) (Phillips, 2010;
Desroches et al., 2014).”

From Laffitte et al. (2023):

“We report here the first record of rusty crayfish Faxonius rusticus in the wild in France and in
Europe so far. [...] This study reports high densities of individuals from a pond along the Iniéres
Brook [south-central France], where all size classes are represented, both adults and juveniles.”

Means of Introduction Outside the United States
From Tricarico (2019):

“In Canada, Faxonius rusticus was first reported in Ontario in 1963 (probably introduced by
anglers from Ohio -- Crocker and Barr, 1968), in Manitoba in 2007 (Invasive Species Council of
Manitoba, 2019) and in Quebec in 2011 (Desroches et al., 2014; so far it is just known from one
lake but there is concern that it could spread further).”

Short Description
From GISD (2023):

“Orconectes rusticus [...] has robust claws and dark, rusty spots on either side of its carapace
(Gunderson, 2008; USGS, 2010). The rusty spots are usually prominent and appear on each side
of the posterolateral margins of the carapace but are reported to be not always present or well
developed on rusty crayfish from some waters. A rust-colored band also appears dorsally down
the center of the abdomen. Overall O. rusticus has a [sic] aquamarine, greenish color that is most
pronounced on the walking legs (Wetzel et al, 2004; Gunderson, 2008). Its claws are grayish-
green to reddish-brown with black bands at the tips and fairly smooth (Gunderson, 2008; ANSIS,
2007). Form I males [reproductive form] are characterized by large claws, a hook on one pair of
their legs, and hardened gonapods. The hook and the larger claws are used for grasping females
during mating. Males are usually larger than females of the same age (Gunderson, 2008).”

Biology
From Durland Donahou et al. (2023a):

“Faxonius rusticus inhabits lakes, ponds, and streams, preferring areas with rocks, logs, or other
debris for shelter. Clay, silt, sand, gravel, and rock all serve as suitable bottom types. However,
F. rusticus prefers cobble habitat, which allows it to hide if necessary (Taylor and Redmer 1996).
[...] Mature rusty crayfish mate in late summer, early fall, or early spring. The female stores
sperm transferred from one or more males until its eggs are ready to be fertilized—usually by
late spring when water temperatures begin to increase (Berrill and Arsenault 1984). Therefore, it
is possible for a single mature female carrying viable sperm to begin a new population if she is
released into a suitable habitat. Rusty crayfish females can lay between 80 and 575 eggs



(Gunderson 2008). Eggs hatch in three to six weeks depending on water temperature. Juveniles
stay with the female for several weeks after hatching (Berrill 1978) and reach full maturity the
following year upon completion of about eight to ten molt cycles. After maturity is reached,
growth slows greatly, with males typically molting twice per year and females molting once. In
the spring, the male molts into a sexually inactive from (Form II) and returns to its sexually
active form (Form I) in the summer (Gunderson 2008).”

“Faxonius rusticus individuals feed as shredders, scrapers, collectors, and predators (Lorman and
Magnuson 1978). This species is an opportunistic consumer of a variety of aquatic plants,
benthic invertebrates, detritus (decaying plants and animals, including associated bacteria),
periphyton (algae and microbes attached to objects submersed in water), fish eggs, and small fish
(Lorman 1980). Juveniles tend to feed on benthic invertebrates, such as mayflies, stoneflies,
midges, and side-swimmers, more often than do adults (Hanson et al. 1990, Momot 1992).
Among the options of invertebrate prey for adults, snails are a primary target (Lodge and Lorman
1987).”

Human Uses
From Tricarico (2019):

“Although Faxonius rusticus is abundant and common (and has in some cases been spread by
commercial crayfish harvesters -- Wilson et al., 2004), it has not been used extensively for
commercial purpose (Hamr, 2002), although there is a limited amount of harvesting for food
(Gunderson, 2008). It is often used as bait for anglers (Butler and Stein, 1985; Lodge et al., 1986;
Hobbs et al., 1989; Lodge et al., 1994; Kerr et al., 2005; Kilian et al., 2012). [...] it has been
intentionally introduced in some lakes to remove weeds (Hamr, 2002; Phillips, 2010; Durland
Donahou et al., 2019).”

From GISD (2023):

“Orconectes rusticus is a commonly used live fishing bait.”

Diseases
Faxonius rusticus has been documented as a host of Aphanomyces astaci, causative agent of

crayfish plague. Crayfish plague is a disease listed by the World Organisation for Animal
Health (2023).

From Panteleit et al. (2019):

“Our results clearly identify F. rusticus as a host of A[phanomyces] astaci in North America.”
Poelen et al. (2014) report Paragonimus kellicotti as a parasite of F. rusticus.

From Tricarico (2019):

“List of Diseases and Disorders:
protozoan disease of American crayfish



Psorospermium”

Threat to Humans
From Tricarico (2019):

“Due to its greater conspicuousness during daylight hours than native crayfish species, Faxonius

rusticus has resulted in a decline in recreational swimming in areas where it is present, as
swimmers fear stepping on it and being pinched by its large claws (Gunderson, 2008).”

3 Impacts of Introductions

From GISD (2023):

“Orconectes rusticus has a range of ecological impacts on introduced environments that include
competition and displacement of native crayfish, increased predation on snails, native and
threatened bivalves, reduction of macrophyte abundance, reduction of sport-fish abundance,
reduction of macroinvertebrate abundance, increases in periphyton activity, and other cascading
trophic interactions.”

“O. rusticus aggressive nature, greater fitness, and large chelae and body size allow it to displace
native crayfish from food and habitat (Byron & Wilson, 2001; Garvey et al, 2003; Garvey &
Stein, 1993; Hill & Lodge, 1999; Klocker & Strayer, 2004). Displacement from food causes
reduced fitness to its cogeners [sic] and displacement from habitat increases predation pressure
(Hill & Lodge, 1994). O rusticus displaces native crayfish, O. virilis, and previous invader,

O. propinquus, from lakes throughout northern Wisconsin (Byron & Wilson, 2001; Garvey &
Stein, 1993; Hill & Lodge, 1994). Along with direct competition and displacement, research
indicates that fish and other predators avoid O. rusticus because of its larger chelae and body size
and this selective predation pressure is likely an important driver in the replacement of crayfish
species by rusty crayfish (Roth & Kitchell, 2005; DiDonato & Lodge, 1999). O. rusticus is
known to hybridize with native crayfish O. propinquus in Lake Michigan (Jonas et al, 2005).
[...] O. rusticus also preys on snails and in Trout Lake, Wisconsin snails declined from >10 000
to <5 snails*m?2 in one of the initially invaded areas (Wilson et al, 2004). Relative to control
treatments, rusty crayfish were found to reduce the biomass of northeastern US native Lymnaea
and Physa snails by >90% (Johnson et al, 2009). Furthermore, O. rusticus has been found to co-
occur with Bellamya chinensis [ Cipangopaludina chinensis], an invasive snail with a thick shell
that prevents predation by O. rusticus, in northern temperate lakes throughout the United States.
The predation pressure of O. rusticus on native snail communities combined with competition
and displacement by the B. chinensis [Cipangopaludina chinensis] has resulted in the reduction
of native snail biomass (Johnson et al, 2009).”

“The reduction of macrophyte abundance is another important impact of O. rusticus. Small-
scale, comparative, and multi-lake studies confirm that macrophyte species richness and
abundance decline significantly in lakes invaded by O. rusticus (Alexander et al, 2008;
Rosenthal et al, 2006; Roth et al, 2007; Wilson et al, 2004). In northern Wisconsin, studies found
the proportion of sites with no macrohpyte [sic] cover to increase from 40-73% (Roth et al,



2007), and submerged macrophyte species richness to decline by as much as 80% with the
invasion of O. rusticus (Wilson et al, 2004).”

“O. rusticus introduction is also believed to reduced sport fish populations especially pan-fish
Lepomis macrochirus and L. gibbossus [sic] by either egg predation or competition with
juveniles. Researchers have calculated fisheries damages of O. rusticus in Vilas County,
Wisconsin to be about 1.5 million annually (Keller et al, 2008).”

“Additional cascading ecological impacts have been associated with O. rusticus. Decreasing
macroinvertebrate densities and increasing periphyton productivity have been found to correlate
with increasing O. rusticus densities (Charlebois & Lamberti, 1996). In Trout Lake, Wisconsin,
mean abundance of Odonata, Amphipoda, and Trichoptera decreased significantly lake-wide
with the invasion of O. rusticus (Wilson et al, 2004).”

From Smith et al. (2019):

“We also found that habitat selection by the two most widespread native species [in Michigan],
F. propinquus and F. virilis, shifts when the invasive F. rusticus is present, suggesting a
mechanism for biogeographic effects of this invader on native crayfishes.”

From Hamr (2024):

“In the regions where it is established in Ontario, it has become the only crayfish species present
and has attained very high densities (Momot 1992; Hamr 1999; Dube and Desroches 2007).”

Faxonius rusticus is regulated in the following U.S. States: Alaska (ADF&G 2023), Arizona
(Arizona Game and Fish Commission 2022), Arkansas (AGFC 2022), Colorado (CPW 2023),
Connecticut (Connecticut DEEP 2020), Florida (FFWCC 2022), Hawaii (HDOA 2019), Idaho
(IDDA 2022), Illinois (Illinois DNR 2015), lowa (Iowa NRC 2015), Kansas (KDWP 2023),
Maryland (Code of Maryland Regulations 2022), Michigan (Michigan Compiled Laws 2022),
Minnesota (Minnesota DNR 2022), Missouri (MDC 2023), Montana (Montana FWP 2023),
Nevada (Nevada Board of Wildlife Commissioners 2022), New Hampshire (NHFG 2022), New
Mexico (NMDGF 2023), New York (New York DEC 2022), North Carolina (North Carolina
DEQ 2022), North Dakota (North Dakota Game and Fish Department 2023), Oklahoma (ODWC
2023), Oregon (ODFW 2022), Pennsylvania (PFBC 2022), South Carolina (South Carolina Code
of Laws 2022), Utah (Utah DWR 2023), Vermont (The Vermont Statutes 2017), Virginia
(Virginia DWR 2022), Washington (WDFW 2022), Wisconsin (Wisconsin DNR 2022), and
Wyoming (WGFC 2022). See section 1.

4 History of Invasiveness

Faxonius rusticus has been introduced and established in several states outside its native range as
well as Canada and France. Established populations compete with and displace native crayfish;
increase predation on native snails and bivalves; and reduce macrophyte, sport fish, and native
macroinvertebrate abundance. These impacts have resulted in other cascading trophic
interactions such as increases in periphyton activity due to the reduction of macroinvertebrate
richness and abundance. Impacts from the introduction and establishment of Faxonius rusticus



have been well documented by reliable sources. Therefore, the History of Invasiveness for
Faxonius rusticus is classified as High.

5 Global Distribution

Portugal Spain

Algeria

Figure 1. Reported global distribution of Faxonius rusticus. Map from GBIF Secretariat (2023).
Observations are reported from Canada, France, and the United States. The population reported
in Wyoming is presumed extirpated and was therefore not included among the source points for
climate matching. Reported occurrences in California, Georgia, eastern Kansas, Massachusetts,
Missouri, New Hampshire, and central New Mexico were excluded from the climate matching
source points because they could not be confirmed to represent established populations.



6 Distribution Within the United States
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Figure 2. Reported distribution of Faxonius rusticus in the United States. Map from USGS
(2026). The orange shaded polygon represents the native range of F. rusticus. Yellow

points represent established nonnative populations of F. rusticus and orange

points represent other reported nonnative occurrences. Only established populations and points in
the native range were used to select source locations for the climate matching analysis. The
population reported in Wyoming is presumed extirpated and was therefore excluded from the
source points used for climate matching.

7 Climate Matching

Summary of Climate Matching Analysis

The climate match for Faxonius rusticus to the contiguous United States was mostly high from
the eastern edge of the Cascade Mountains and Sierra Nevada all the way to the Atlantic coast.
Exceptions included peninsular Florida and the Gulf Coast (medium to low match) and
southwestern Arizona (medium match). The areas with the highest climate match were located in
the Midwest and Northeast, where the species is native or nonnative populations are abundant.
Along the Pacific Coast and in the Cascade and Sierra Nevada ranges, the climate match was
generally low, with medium matches predicted around Puget Sound in Washington and in the
Central Valley and southern California. The overall Climate 6 score (Sanders et al. 2023; 16
climate variables; Euclidean distance) for the contiguous United States was 0.915, indicating that



Yes, there is establishment concern for this species outside its native range. The Climate 6 score
is calculated as: (count of target points with scores > 6)/(count of all target points). Establishment
concern is warranted for Climate 6 scores greater than or equal to 0.002 based on an analysis of
the establishment success of 356 nonnative aquatic species introduced to the United States
(USFWS 2024).

Projected climate matches in the contiguous United States under future climate scenarios are
available for Faxonius rusticus (see Appendix). These projected climate matches are provided as
additional context for the reader; future climate scenarios are not factored into the Overall Risk
Assessment Category.
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Figure 3. RAMP (Sanders et al. 2023) source map showing weather stations in North America
selected as source locations (red; United States, Canada, France) and non-source locations (gray)
for Faxonius rusticus climate matching. Source locations from GBIF Secretariat (2023). Selected
source locations are within 100 km of one or more species occurrences, and do not necessarily

represent the locations of occurrences themselves.
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Flgure 4. Map of RAMP (Sanders et al. 2023) climate matches for Faxonzus rusticus in the
contiguous United States based on source locations reported by GBIF Secretariat (2023). Counts
of climate match scores are tabulated on the left. 0/Pale Pink = Lowest match, 10/Dark Purple =
Highest match.

8 Certainty of Assessment

The Certainty of Assessment for Faxonius rusticus is classified as High. There is abundant
information available on the biology and ecology of this species. Reliable sources confirm the
existence of established populations outside of this species’ native range and its negative impacts
of introduction.

9 Risk Assessment

Summary of Risk to the Contiguous United States

Faxonius rusticus, Rusty Crayfish, is a crustacean native to the Ohio River Basin in the United
States. It can be found in a variety of aquatic habitats and is an opportunistic omnivore. A single
female can produce over 500 eggs per reproductive cycle. No evidence was found of online trade
of F. rusticus and many U.S. States have placed regulations on its possession and trade. This
species has been widely introduced throughout the United States in addition to Canada and



France, likely through its use as fishing bait and through intentional release by schools,
commercial harvesters, or for biological weed control. The History of Invasiveness for Faxonius
rusticus is classified as High due to the existence of numerous established populations outside of
its native range and documented negative impacts from those introductions. These negative
impacts include competition with and displacement of native crayfish; increased predation on
native snails and bivalves; and reductions in macrophyte, sport fish, and native
macroinvertebrate abundance. The climate matching analysis for the contiguous United States
indicates establishment concern for this species outside its native range. Most of the contiguous
United States has a high climate match, excluding the Gulf and Pacific Coasts. The Certainty of
Assessment for this ERSS is classified as High due to the abundance of peer-reviewed literature
supporting the nonnative establishment and negative impacts of F. rusticus. The Overall Risk
Assessment Category for Faxonius rusticus in the contiguous United States is High.

Assessment Elements

History of Invasiveness (see Section 4): High

Establishment Concern (see Section 7): Yes

Certainty of Assessment (see Section 8): High

Remarks, Important additional information: Faxonius rusticus is a host of
Aphanomyces astaci, causative agent of crayfish plague, a disease listed by the World
Organisation for Animal Health.

e Overall Risk Assessment Category: High
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Appendix

Summary of Future Climate Matching Analysis

Future climate projections represent two Shared Socioeconomic Pathways (SSP) developed by
the Intergovernmental Panel on Climate Change (IPCC 2021): SSP5, in which emissions triple
by the end of the century; and SSP3, in which emissions double by the end of the century. Future
climate matches were based on source locations reported by GBIF Secretariat (2023).

Under the future climate scenarios (figure Al), on average, high climate match for Faxonius
rusticus was projected to occur in the Appalachian Range, Great Lakes, Mid-Atlantic, Northeast,
and Northern Plains regions of the contiguous United States. There were also some areas of high
match on the Arizona-California border and where the Southern Plains and the southern Rocky
Mountains meet. Areas of low climate match were projected to occur in the Northern Pacific
Coast and Southern Florida regions. The areas of low match remained consistent across scenarios
but the areas of high match were reduced in extent under more extreme scenarios. The Climate 6
scores for the individual future scenario models (figure A2) ranged from a low of 0.624 (model:
UKESM1-0-LL, SSP5, 2085) to a high of 0.898 (model: MPI-ESM1-2-HR, SSP5, 2055). All
future scenario Climate 6 scores were above the Establishment Concern threshold, indicating that
Yes, there is establishment concern for this species under future scenarios. The Climate 6 score
for the current climate match (0.915, figure 4) falls above the range of scores for future
projections. The time step and climate scenario with the most change relative to current
conditions was SSP5, 2085, the most extreme climate change scenario. Under most time step and
climate scenarios, areas within the Southwest—specifically southwestern Arizona—saw a large
increase in the climate match relative to current conditions. There were no other regions in which
the climate match increased notably under future scenarios. Primarily under scenario SSP5,
2085, areas within the Mid-Atlantic, Northern Plains, Southeast, and Southern Plains saw a large
decrease in the climate match relative to current conditions. Additionally, under one or more
time step and climate scenarios, areas within California, the Colorado Plateau, Great Basin,
Great Lakes, Gulf Coast, Northeast, Southern Atlantic Coast, Southern Plains, and Western
Mountains saw a moderate decrease in the climate match relative to current conditions.
Additional very small areas of large or moderate change may be visible on the maps (figure A3).
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Figure Al. Maps of median RAMP (Sanders et al. 2023) climate matches projected under
potential future climate conditions using five global climate models for Faxonius rusticus in the
contiguous United States. Climate matching is based on source locations reported by GBIF
Secretariat (2023). Shared Socioeconomic Pathways (SSPs) used (from left to right): SSP3, SSP5
(IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom row). Climate source data from
CHELSA (Karger et al. 2017, 2018); global climate models used: GFDL-ESM4, UKESM1-0-
LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0. 0/Pale Pink = Lowest match,
10/Dark Purple = Highest match.
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Figure A2. Comparison of projected future Climate 6 scores for Faxonius rusticus in the
contiguous United States for each of five global climate models under four combinations of
Shared Socioeconomic Pathway (SSP) and time step. SSPs used (from left to right): SSP3, SSP5
(Karger et al. 2017, 2018; IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom row).
Climate source data from CHELSA (Karger et al. 2017, 2018); global climate models used:
GFDL-ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0.
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Figure A3. RAMP (Sanders et al. 2023) maps of the contiguous United States showing the
difference between the current climate match target point score (figure 4) and the median target
point score for future climate scenarios (figure A1) for Faxonius rusticus based on source
locations reported by GBIF Secretariat (2023). Shared Socioeconomic Pathways (SSPs) used
(from left to right): SSP3, SSP5 (IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom
row). Climate source data from CHELSA (Karger et al. 2017, 2018); global models used:
GFDL-ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0. Shades
of blue indicate a lower target point score under future scenarios than under current conditions.
Shades of red indicate a higher target point score under future scenarios than under current
conditions. Darker shades indicate greater change.
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