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1 Native Range and Status in the United States

Native Range
From Fuller et al. (2019):

AEurasia inclugiiang BeackarbeaSe&dasf Azov and tr



From Freyhof and Kottelat (2008):

ANative: Azerbaijan; Bul gari a; Georgi a; Il ran,
Romani a; Russian Federation; Turkey; Tur kmeni

Status in theUnited States
From Fuller et al. (2019):

AAl ready spread to all five Great Lakes, with
to find suitable habitat throughout Lake Erie and in all Great Lakes waters at depths less than

60 m (USEPA 2008)Established outside of the Great Lakes basin in 1994 (Dennison, personal
communication), and in 2010 spread into the lower lllinois River (K. Irons, lllinois Natural

Hi story Survey, Champaign, I'L, personal commu

ARound Goby wa gnelgabundantthéehe $t.dClaie Rivernnel994. Short trawls

made inLake Eriein October 1994 turned up 200 individuals. Frequent trawling in 1995

collected over 3,000 individuals nefairport HarborQOhio (Knight, personal communication).

Densities inCalumetHarborexceed 20 per square meter (Marsden and Jude 1995). Gravid

females and different size classes have been foubakia Erie(T. Cavender, Ohio State

University, Columbus, OH, personal communication). In Lake Superior, primarily established in
Duluth-Superior Harbor and lower St. Louis River, and absent from the remainder of the western
portion of the | ake (Bergstrom et al ., 2008) o

From Charlebois et al. (2001):

AThe round goby [é] has spread t o eglntothreehe Gr e
inland rivers in Michigan (Flint, Shiawassee, and Saginpwd,&nd down the Chicago Sanitary
and Shipping Canal en route to the Mississippi River (Steingratiaérl 9 96 ) . 0

From Merry et al. (2019):

Al n August 2018,golymonitoring, a pantinipatng bottom trawkhg crew

from the Missouri Department of Conservation captured one round goby (43 mm TL) in the

Alton reach of the lllinois River near Grafton, Illinois at approximately river kilometer 2.1
(38.96933;90.45245) This capture is roughly 52 rkfriver kilometers]downstream of the

2017 capture. Additionally a participating bottom trawling crew from the U.S. Fish and Wildlife
Seivice Fic] captured one round goby (61 mm TL) in Pool 26 of the Mississippi Rivelitsear

confluence with the lllinois River at approximately river kilometer 350.3 (38.969532326).

This is the first round goby capture reported

Based on a search of the literature and major online aquarium retailers, tiepevidence that
this species is in trade in the United States.



Means of Introductions in the United States
From Fuller et al. (2019):

Al nt r od u dcGeedt LakesronothetBlaek Sea via freighter ballast. Spread to Lake
Superior by freighters operating within tBeeat Lakes. Round Goby distribution in the Baltic
Sea was patrtially determined by shipping activity, thus it is likedysdime applies to the Great
Lakes popul ations (Kotta et al. 2016) .0

From Merry et al. (2018):

ADownstream drift of | arval round goby may ex
the |l ower I llinois River despite the | ack of
From Kornis et al. (2012):

ADams may ultimately | imit inland range expan

bypass dameia accidental introduction in several inland lakes and rivers, inclydiaghe

Flint and Shiawassee Rivers in Michigan (Inde & J. Janssemnpubl. data). Baibucket

transfer (due to anglers or bait store operators who capture their own bait and fail to identify and
removeN. melanostomgs i s t he presumptive mechanism of d

Remarks
A previous vesion of this ERSS was published online in 2014.

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From ITIS (2019

fiKingdom Animalia
SubkingdomBilateria
InfrakingdomDeuterostomia
PhylumChordata
SubphylumVertebrata
InfraphylumGnathostomata
Superclass Actinopterygii
ClassTeleostei
SuperordeAcanthopterygii
OrderPerciformes
Suborder Gobioidei
Family Gobiidae
GenusNeogobius
SpeciefNeogobius melanostomgsP al | as, 1814) o



FromFrickeet al. (201%:

ACurrent statusvalid asNeogobius melanostomgsP al | as 1814) . Gobiidae:

Size, Weight, and Age Range
From Froese and Pauly (2019):

AMax | engt h : 8eded;§Skaranet all 1999 mdx.aegparted age: 6 years
[ Sokol owska and Frey 2009] 0

Environment
From CABI (2019):

AiN. melanostomus eurythermal and euryhaline spedigis]. It can withstand very low level of
di ssolved oxygen. o

From Froese and Pau|2019):

AMar i ne,; fresh ; brackish; demer sd@Im amph
I

ater
[ Skora et a 999] .

APrefer shall ow, br acéshwaters[Bkotaetralsl999Jé.lCanal so occ
tolerate a temperature range of 0 t6@Gbut mainly thrive in warm temperate waters; able to
tolerate | ow oxygen content waters for severa

From Freyhof and Kottelat (2008):

ATo6HB0mMm deep in Black Sea during winter.o

Climate/Range
From Froese and Pauly (2019):

iTemper at e-36°N, £87E- 5680AAHM\O

Distribution Outside the United States

Native
From Fuller et al. (2019):

AEurasia including Black Sea, Caspian Sea, an
From Freyhof and Kottelat (2008):

A N a t Azerbaijan; Bulgaria; Georgia; Iran, Islamic Republic of; Kazakhstan; Moldova,;
Romani a; Russian Federati on; Tur key; Tur kmeni



Introduced
From CABI (2019):

Al n t he BaN. meélanostBneustartddatssirivasion probably from the la@80s, when

in 1990 few individuals 3 years old have been found for the first time in the Gulf of Gdansk

(the Baltic Sea, Poland) (Skora and Stolarski, 1993).The species soon spread along the Polish
coast (Sapota, 2004) but also entered the Vistula Re/éar as 130km upstream from the mouth
(Kostrzewa and Grabowski, 2002). It has been recently reported from several other places in the
southern coastal waters of the Baltic Sea (Ojaveer, 2006) and in the North Sea basin (Van Beek,

2 0 0 6 ) N. m¢lamdstonmsinvasion to the Baltic Sea was preceeded by its previous expansion

in the Volga River system e.g. in the late 1980s it was found in the Moscow River basin
(tributary of the upper stretch of the Vol ga)

- N

| t s pr esendcawas first idapnddd im 1990 the St Clair River at Sarnia
Ontario) (Jude et al ., 1992).0

AiThe expansion along the Danube River farther upstream from the Iron Gate (suggested border
of its natural range in the Danube)also observed (Simonovic akt, 1998; Wiesner et al., 2000;

Guti et al., 2003; Sénai and Andreji, 20049.
From Charlebois et al. (2001):

AThe r oun Has gpeddyo al tke]Great Lakes and sewdithleir tributaries|[ € into
aninland river in Ontario (Running Creek; Holm, Royal OntaridMuseum, personal
communication) [ é]O0

From Kornis et al. (2012):

ARel atively new popul ations have been found i
Germany (Sapota, 2004) and the eastern Baltic Sea along the coasts of LaBstoarad[Gulfs

of Riga and Finland; Ojaveer (2006)]. It has also been captured along the southern coasts of
Sweden and Finland (Bjorklund & Almqvist, 2010 ), in the Lek River, Netherlands (van Beek,

2006), in the Orda Estuany the west Baltic (Czuga & Wo fficzka, 2010), anchithe Scheldt

River and AlberCanal in Belgium (Verreyckeet al, 2011) .0

According to Froese and Pauly (2018),melanostomus established outside its native range in
the countries of Sweden, Lithuania, Denmark, Austria, Belarus, Germany, Finland, Czech
Republic, and Belgium; establishment in the Netherlands is probable.

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

AThe most prN inadabhdstemusigratidn o the $outhern part of Baltic Sea is the
so-called northern corridor (Bij de Vaate et al., 2002) consistindiceVolga River, Rybinsky
Reservoir, lakes Ladoga and Onega connectedtifigial canals with the Gulf of Finland



(Sapota, 2004). Its introduction to the Baltic Sea is usually related to hadsest transport
(Sapota, 2004) and possibly as eggs attached

filt is supposed that trexpansion oN. melanostomus the Danube may be the result of natural
migration encouraged by water transport and humadiatedalteration of river banks e.g. Fip
rap habitats and other harbour artificial substrates seem to be préstydg N. melanostomus
for shelter (Ahnelt et al., 1998; Wiesner, 2005).

From Corkum et al. (2004):

AThe round goby may have migrated naturally t
Black Sea through the Dnieper, Pripet, Pina, Kanal Krolewski, Bug, and Vistulamgex route

from the Caspian Sea to the Gulf of Finland through the Volga, Rybinskoe Reservoir, and the
Onega and Ladoga | akes (Skora and Stol arski 1

From Freyhof and Kottelat (2008):

AAcci dentally arrived in [ é04wihdallasts wabesim Rhi ne
ships. o

From Kornis et al. (2012):

ADams may wultimately |l imit inland range expan
bypass damsia accidental introduction in several inland lakes and rivers, including Lake

Simcoe andhe Trent Severn waterway in Ontario (Borwick & Brownson, 2006), [and] Rice

Lake in Ontario (J. Bebuckettaksier (queto anglersormbaitrstory [ é ]
operators who capture their own bait and fail to identify and rerNoweelanostoms) is the
presumptive mechanism of dispersal upstream o

Short Description
From CABI (2019):

AN. melanostomus small, up to 25 cm in total length. Its pelvic fins form a very characteristic
suction disc on the ventral surface. The pelvic di€260.8 times the abdomen length. The

body is scaled on the parietal region, nape, back, throat, abdomen, pectoral fin peduncles, and
one quarter of the gill covers. The head is wide (as or wider than deep) and relatively big (22
23% of body length). E8s are large and protrude slightly from the top of the head. The angle of
the jaw is below the anterior quarter of the eye. The lower jaw is not prominent. The anterior
dorsal fin has & spines, usually 6, and the posterior dorsal fin has one spine diidsb® rays.

The anal fin has one spine and14 soft rays. The pectoral fins have2d soft rays.

N. melanostomukacks a gas bladder and chemoreceptors. Neuromasts are present throughout the
body and headN. melanostomusicks a visible lateral lineMales are larger than females. Both
sexes have an erectile urogenital papilla between the anus and the base of the anal fin.
Coloration: yellowishgrey, with lateral blotches; first dorsal fin with large black spot in

posterior part; breeding males ahnast black and their median fins are more elongated and
whitee dged (Pinchuk et al., 2003).0



Biology
From Corkum et al. (2004):

ARound gobies are voracious feeders of benthi
feeding on nonindigenous dreisseniBay and Corkum 1997). The diet of the round goby

includes amphipods, chironomids, cladocerans, crayfish, dragonflies, dreissenids, isopods,

mayflies, fish eggs, and larvae. Diggins et al. (2002) showed that diet choice of the round goby

varied as a functioof substrate type (bare, stones, gravel) and light intensity (ambient, turbid,

dark). In this laboratory study, consumption of amphip&thinogammarus ischnudeclined

with increasing substrate complexity; whereas, the proportion of dreissenidgietthereased.

Round goby predation on grazing invertebrates enhanced algal biomass as evidenced by

increased chlorophydc oncentrations in a field study (Kuf

From Kornis et al. (2012):

fiNeogobius melanostomase multiple spawners, typically spawning eveiy 8veeks from

April through to September in its native range (Charlebba., 1997). Spawning is cued by

water temperature (26° C), however, and both gravid females and breecidhgured males

have ber captured as late as November in the DeRoier (Maclnnis & Corkum, [200Q]due

to prolonged warm water temperatures. Males mature at age 3 or 4 years and females at age 2 or
3 years in its native range (Miller, 1986), but both sexes may mature ye&o aarlier in the

Great Lakes based on findings from the upper Detroit River (M&c8 Corkum, [2000).

Males guard nests and may not feed during spawning, suggesting most males die after one
spawning season (Charlebeisal, 1997), although this Bayet to be confirmed. Up to 10 000

eggs from four to six females may be present in a nest, and fertilization and hatching rates are as
high as 95% (Charleboet al.,, 1997). Eggs and larvae are relatively large (3-2 mm diameter)
compared to other gobiighecieq €;]as a result, a single female produces relatively few eggs
(3285221 in native range) (Kovtun, 1978). Fecundity was lower in the Detroit River than in the
native range (mean 198 eggs per female with a positive linear relationship betweenafumber

eggs and_s [length from nose tip to end of caudal pedurleiit greater than most native

competitor species (Maclnnis & Corkuf2000]). Neogobius melanostombatch atc. 5 mm
totallength(t) , wi wel-deyjebped f i ns and dlegi@sTimmwe system
2004)0

fiNeogobius melanostomspawn, feed and hide in hard substrata and are typically most

abundant in rocky habitats. Tethering experiments in sandy habitat with and without shelters
indicated that open habitats (sand and mud) padegher risk of predation than sheltered

habitat (cobble and boulder) (Belanger & Corkum, 2003) and several field surveys found

N. melanostomuprefers rocky substrata (Ray & Corkum, 2001; Yoahgl, 2010).

Nonetheless, soft substrata are utilized\bynelanostomuand abundance may be similar on

soft and hard substrata ioree areas (Johnsen al., [2005} Taraborelliet al., 2009). Thus, mud

and sand habitat are not resistant to invasion and the lack of a hard substratum will not prevent
colonizaton, althoughN. melanostomus i | | probably colonize hard b



Human Uses
From Froese and Pauly (2019):

ADue to its | arge size, it has a major commer
is usually salteddried and consued with beer [Patzner et al. 20119

AFi sheri es: commerci al ; aquari um: commerci al ;

Diseases
According to Kornis et al. (2012)N. melanostomus a host oWiral haemorrhagic septicaemia
virus, an OlEreportable disease (OIE 2019).

From Kornis et al. (2012):

AThe par aNinelanodtomusasaeceivéd close attention in both its native and
invaded range. At least 94 species of parasites are knowh foelanostomu@vach &

Stepien, 2008), but new parasite records emertfgeaspecies increases its range (Kosuttatva

al., 2009;Francovéet al, 2011; Pazooket al, 2011). In the introduced Eurasian and North
American populations\. melanostomusas often acquired local parasites; thus far it has not
been reported to haobr invasive parasites into invaded areas (Muetal., 1995; Camget al,

1999; Rolbiecki, 20068Kvach & Stepien, 2008; Francoeaal, 2011)] é] Tr emat odes ar
most common parasitic group Nf melanostomu@vach & Stepien, 2008), but cestodes
(Frenchet al, 2005) and acanthocephalans (Kvach & Stepien, 2008), among other groups, are
also commonly found. Larger and oldérmelanostomussually have more parasites than
younger fish (Ozer, 2007), but paragitrevalence and abundance is generally low (Gatrap,
1999) .0

fiNeogobius melanostomissalso a known host of viral haemorrhagic septicaemia virus (VHSV)
in the Great Lakes (AHussineeet al.,, 2011). While there is no evidence linking consumption of
N. melanostomu® VHSYV occurrence in predatory fishes, VHSV can be transmitted to
predators through the gut following ingestion of an infected prey item (Meyers & Winton, 1995).
Given the growing importance df. melanostomuas prey for piscivorous fiseefurther

research into the incidence of VHSVNh melanostomus s war rant ed. O

Threat to Humans
From Froese and Pauly (2019):

APotenti al pesto
From Fuller et al. (2019):

AWal |l ey

e ang
attack bait

|l ers i n Detroit repaohicheageiyat at t i
(Marsden and Jude 1995) . 0



AThe 1 nvasion of Round Goby into Lake Erie ha
impacts. Beginning in 2004, The State of Ohio has closed the Smallmouth Bass fishery in Lake

Erie during the monthof May and June, due to high predation rates by gobies on nests affecting
recrutmentf €] The mont hs of May and June normally
Smallmouth Bass catch in Lake Erie so there will be a considerable loss in funds gemerated
recreational fishers (National Invasive Species Council 2004).

3 Impacts of Introductions
From Corkum et al. (2004):

AThe round goby negatively affects the recrui
example, Chotkowski and Marsden (199Bpwed in laboratory studies that round gobies fed on

eggs and fry of lake trougalvelinus namaycuskield studies confirmed that round gobies feed

on eggs of lake sturgeoAcipenser fulvescenprobably reducing hatching success of these

native fishegJ. Nichols, USGS, Ann Arbor, pers. comm.). In Ohio, anglers are permitted to

catch and release smallmouth bass during the spawning period. When bass are removed from

nests, the round gobies consumed exposed smallmouth bass embryos (G. SteinhartteOhio Sta
University, pers. comm.). The combined angling and gobiid predation pressure could represent a
substanti al recruitment | oss of small mouth ba

fiRound goby predation on grazing invertebrates enhanced algal biomass as evidenced by
increasd chlorophylac oncentrations in a field study (Kuf

From Fuller et al. (2019):

AThe numbers of native fish species have decl
abundant (Crossman et al., 1992). This species has been fquneg¢ tm darters, other small

fish, and Lake Trout eggs and fry in laboratory experiments. They also may feed on eggs and fry

of sculpins, darters, and Logperch (Marsden and Jude, 1995) and have also been found to have a
significant overlap in diet prefemee with many native fish species. French and Jude (2001)
suggested that Round Goby competes with Rainbow D&tieedstoma caeruleymiogperch

(Percina caprodes and Northern MadtonmNpturus stigmosygor small macroinvertebrates;

however, Burkett andude (2015) found that gobies exhibited little diet overlap with most small
benthic fishes. 0

AMot t | edCdolus bdird) havedeel particularly affected since the establishment

of N. melanostomu@Marsden and Jude 1995). This is almost certaing/tdlcompetition with
sculpins for spawning sites in large Round Goby (greater than 100 mm), for space in medium
Round Goby (6€.00 mm) and for food in small Round Goby (less than 60 mm) (Janssen and
Jude 2001). Janssen and Jude (2001) argued that theanaaof the dramatic decline in the
native Mottled Sculpin population is due to nesting interference with Round Goby; the other
competition factors having a less severe impact, although they acknowledge the need for further
research on food competitioAdults aggressively defend spawning sites and occupy prime
spawning areas, keeping natives out (Marsden and Jude 1995; Dubs and Corkum 1996).
Laboratory experiments have shown that the more aggrd$simelanostomusill

evict C. bairdi from rock sheltershat are being used for spawning or daytime predator evasion

9



(Dubs and Corkum 1996). In trials where gobies were introduced into tanks with Mottled
Sculpin residents, the gobies approached and chased the resident sculpin (Dubs and Corkum
1996). When sculp were released into resident Round Goby tanks, the sculpin were chased and
bitten (Dubs and Corkum 1996). Sculpin did not exhibit any aggressive behavior towards the
gobies in any scenario (Dubs and Corkum 1996). In Calumet Harbor, there has been@an abse
of Mottled Sculpin nests and fish aged 0 since 1994, coincidingNvithelanostomus
establishment (Janssen and Jude 20049gobius melanostomasdC. bairdi both take

daytime refuge from predators under rocks, emerging to feed nocturnally (DuGe ki

1996). This space competition could displ@céairdiinto deeper and unprotected spaces where
they can easily be predated. Competition for food betWeenelanostomuandC. bairdi occurs
most heavily when they are young (less than 60 mm),altreetoverlap of an arthropod diet at
this age (Janessen and Jude 2001) .0

fiNeogobius melanostomimgroductions may also be a vector for the spread of avian botulism.

The change in behavior of infected gobies make them preferred prey items to pisdwasus

(Yule et al. 2006). At Lake Erie, botulism infected birds had been feeding more on Round Goby
compared to uninfected birds (Corkum et al. 2004). Increased abundance of Round Goby in the

diet of doublecrested cormoranPfalacrocorax auritugmay redice chick growth and

reproductive success, due to a lower energy density compared to other native fishes (Ruetz et al.
2009), and thus could provide some control over cormorant populations (Van Guilder and Seefelt
2013). Round Goby may provide an entryrgdor polychlorinated biphenyls (PCBSs) into

trophic webs. Macksasitorn et al. (2015) found a weak correlation between sediment and goby

ti ssue PCB concentrations, with smaller gobie

ANot al |l i mpact snd&dbyaremegativen Round Gabiesecampiiise the

majority of the diet for Lake Erie water snakdke(odia sipedon insularumand the abundance

of gobies has been credited for the increase in population size, increased growth rates, and larger
body size othe snakes (King et al. 2006). Due to their increase in abundance, the Lake Erie

water snake was removed from the federal Endangered Species List in 2011. In addition, round
gobies provide an abundant food source for several sportfishes including Walesgborelli et

al. 2010), yellow perch (Truemper and Lauer 2005), and largemouth/smallmouth bass (Steinhart
et al. 2004; Taraborelli et al. 2010). Round goby became the primary food resource for
smallmouth bass in New York waters of Lake Erie followingasion, with a marked decrease in
crayfish consumption, and bass had a larger leag#ige in the poshvasion period (Crane and
Einhouse 2016). Jacobs et al. (2017) used stable isotope analysis to examine Lake Sturgeon
(Acipenser fulvescehs Lake Onario and lower Nigara River prand postnvasion of Round
Goby, finding an increased tr opNeéndichmeasandtai on w
marked importance of Round Goby in Lake Sturgeon diets in them@stion period. Jacobs et

al. (2017) suggest that high abundance of this novel food source has altered Lake Sturgeon

feeding ecology and may have increased popul a
AWal |l eye anglers in Detroit report that at ti
at ack bait (Marsden and Jude 1995) .0

AThe invasion of Round Goby into Lake Erie ha

impacts. Beginning in 2004, The State of Ohio has closed the Smallmouth Bass fishery in Lake
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Erie during the months of May and &ymue to high predation rates by gobies on nests affecting

recruitment. [é] The months of May and June n
Smallmouth Bass catch in Lake Erie so there will be a considerable loss in funds generated by
recreationaf i shers (National l nvasive Species Counc

From Kornis et al. (2012):

fiNeogobius melanostomtigeatens several species with conservation concerns. In several
speciesatrisk hotspots in Ontario tributaries, recently establidiethelanostomusopulations
threaten seven endangered species (one fish and six mussels) in addition teddamyered
benthic fish species (Poes al, 2010).Neogobius melanostomissalso abundant in several
tributaries occupied by species listed as criticallyenifed or imperilled in Wisconsin,

including three species of mussel and three species of aquatic insect (M. S. Kornis, pers. obs.).
Mussel species are affected both through direct predation and indirectly through reduced
availability of native fish hosteequired by some mussel species for their glochidia larvae (Poos
etal 2010). 0

Al n t he NBmdlahastomudimaaily competes with the commercially important
flounderPlatichthys flesu&. 1758, evidenced by strong similarities in diet and a negative
correlation betweeR. flesusandN. melanostomuabundance (Karlsoet al, 2007).Neogobius
melanostomualso restricts habitat utilization and therefore food availabiliy.tbesus

(Karlson et al., 2007). Threspined sticklebaclcasterosteus aculeatlis 1758 abundance in the
Gulf of Gdansk was also negatively correlated Wthmelanostomusbundance, indicating a
shift from pelagic to benthic forage fishesNsmelanostomugopulatbns increase in size
(Corkumetal , 2004) . 0

filt is yet unknown hovN. melanostomugarasite loads may affect species predating on

N. melanostomysalthough (Robinsoat al 2009) it[sic] makesa loose association between
N. melanostomudiet andContraaecunmsp. parasitism in doublerested cormorants
Phalacrocorax auritus 0
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4 Global Distribution

Figure 1L Known global distributiorof Neogobius melanostomudap from GBIF Secretariat
(2019) A point in Morocco was excluded from climate matchinglgsis because it may
representan incorrectly identified specimeNo georeferenced occurrences were available for
parts of the established range in Azerbaijan, Georgia, Kazakhstan, Turkmenistan, Lithuania,
Latvia, and Belarus.
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5 Distribution Withn the United States

Figure 2. Known distribution oNeogobius melanostomirsthe United States. Map frorfRuller

et al. (2019)Orange diamonds represent established populatiadNsmoklanostomuygellow

diamods represent popul ati ons pointnbar Binghamtonn k n o wn o
New Yorkr epr esent s a f Nanelanestotmuspopul ati on of

6 Climate Matching

Summary of Climate Matching Analysis

The Climate 6 score (Sanders et al. 2018climate variables; Euclideansdance) for the
contiguoudJnited Statesvas0.53] indicatinga highoverallclimate match(Scores of 0.103
andgreaterare classified as highThe climate match was highest from thiand Northeast
United Statesicross to thepper Midwestjncluding areasvhereN. melanostomus already
establishedThe climate match was also high in the Great Basin, Columbia Platean, and
scattered locations in the Rocky Mountaifke rest of the contiguous United States had a
medium climate match, except for the SoutheastRacific Northwest, and pant the
Southwest, where the climate match was [ohe States of Alabama, Florida, Georgia,
Louisiana, MississippiRhode IslandSouth Carolina, and Texas had low climaterasp
Kentucky,North Carolina, and Tennessee had medium climate scores; the remaifitages in
the contiguous United States had high climate scores.
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