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Historical Perspective
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Ormamental Fish
Introductions




Pathways for Fishes
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(Hill, unpublished data)

43/48 U.S. States)
135 species

Range from 1 to 94 species

N =

(48/48 U.S. States)

)
M
]
-
)
=
M
m
O
©
)
&)
-
©
@)
| -
b
m
'
S,
T

o o o o o
N~ o LO < ™ (Q\

sa129dg [ejusweulQ Jo Jaqunn




(Hill, unpublished data)

= 44 species
Range from 0O to 32
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Ornamentals
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Established Ornamentals

(Hill, unpublished data)
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N = 22 species
Range from 0 to 19

n
2
(&)
()
o
7))
'©
e
C
()
& 10
-
-
@)
Y
o
-
(D)
O
&
>
Z

A1 ASDO>0OI <X INESOFWCAOZ<N><CWLWACZNOFWL>ISAOXXgOQZEECIC>S >
u—EZzzoaH<<<08000———xzq§zzz§%§Zzzgzoommka>>§§§§




Non-natives in the

" 4

¢ reat Lakes

Q"'!‘nn-u”
AR SRR
sl iy
CAY IS A



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=3fAU6jyvmRFtpM&tbnid=3e4oeb1pqhDj7M:&ved=0CAUQjRw&url=https%3A%2F%2Fcreeklife.com%2Fblog%2Fenvironmental-cleanup-they-arent-from-outer-space-but-these-invaders-threaten-your-watershed&ei=1vGIU6XnGNKEqga35IKABw&bvm=bv.67720277,d.b2k&psig=AFQjCNHXt8e4VZNEmCoZEIzjpab4hh-4Ww&ust=1401569977257554
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=3xSXndsKafb7dM&tbnid=V2lUrtYw_58raM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.mnn.com%2Flocal-reports%2Fnew-york%2Flocal-blog%2Fmy-top-10-great-lakes-invaders&ei=__GIU--cM42PqgaswoG4Aw&bvm=bv.67720277,d.b2k&psig=AFQjCNHXt8e4VZNEmCoZEIzjpab4hh-4Ww&ust=1401569977257554
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=SLAhvutnzI5P5M&tbnid=pTBa1cyAnMGupM:&ved=0CAUQjRw&url=http%3A%2F%2Fgreatlakeinvaders03.blogspot.com%2F2011%2F05%2Fround-goby-how-it-got-into-great-lakes.html&ei=APuIU_iHO5CQqgarhIHoCQ&bvm=bv.67720277,d.b2k&psig=AFQjCNHXt8e4VZNEmCoZEIzjpab4hh-4Ww&ust=1401569977257554
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=6ZPXeMHUUOeu2M&tbnid=WjO9bnWGq-I4OM:&ved=0CAUQjRw&url=http%3A%2F%2Fgreatlakesecho.org%2F2011%2F11%2F16%2Ffriend-or-foe-the-bloody-red-shrimp-invasion-may-not-be-so-bad-for-the-great-lakes%2F&ei=IvuIU-_kKMSPqgauyIHYBw&bvm=bv.67720277,d.b2k&psig=AFQjCNHXt8e4VZNEmCoZEIzjpab4hh-4Ww&ust=1401569977257554
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=1vfmf0d2m8ftOM&tbnid=Hm2vd3OoHmPd0M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.amnh.org%2Fexplore%2Fscience-bulletins%2Fbio%2Fdocumentaries%2Finvasive-species%2Fessay-chasing-invaders-on-a-water-planet&ei=ZvuIU6mZC4WaqAa74oCwAQ&bvm=bv.67720277,d.b2k&psig=AFQjCNHXt8e4VZNEmCoZEIzjpab4hh-4Ww&ust=1401569977257554
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=ZYd7nx6uTblMDM&tbnid=oo3XZcxbmhMioM:&ved=0CAUQjRw&url=http%3A%2F%2Fgreatlakeinvaders03.blogspot.com%2F2011%2F05%2Fgreat-lakes-fish-species-endangered-by.html&ei=tvuIU8jiEsWEqgbUiIDIDA&bvm=bv.67720277,d.b2k&psig=AFQjCNHXt8e4VZNEmCoZEIzjpab4hh-4Ww&ust=1401569977257554
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=Fuio9VFucGqeGM&tbnid=Jqt9w7EVlJd_6M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.lakemichiganangler.com%2Ftips%2Fbait_local.htm&ei=Y_yIU_S7BYaHqgag5oKwBQ&bvm=bv.67720277,d.b2k&psig=AFQjCNGJXM__N5kgLuuUXC78pkQsqB0f7w&ust=1401572807700359
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=cdbuxlLqkA5c9M&tbnid=5kZlFQzS9I56DM:&ved=&url=http%3A%2F%2Ffl.biology.usgs.gov%2FCarp_ID%2Fhtml%2Fcyprinus_carpio.html&ei=vfyIU8TLFNWcqAb0-IGYDw&bvm=bv.67720277,d.b2k&psig=AFQjCNH3I8YDRUXl2nVLHpmRwizCnmUd0g&ust=1401572925713917
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=JMsJUOmXG5femM&tbnid=M8kduisBm1qfKM:&ved=&url=http%3A%2F%2Fwww.nature.org%2Fourinitiatives%2Fregions%2Fnorthamerica%2Funitedstates%2Findiana%2Fjourneywithnature%2Feurasian-water-milfoil.xml&ei=M_2IU8-gM4OIqgaZ0ILgDQ&bvm=bv.67720277,d.b2k&psig=AFQjCNFWx0hSAfS_hVeqMRasMQofx4jsSg&ust=1401573044214189
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=3n0kKkLjvm8H2M&tbnid=rXilTHS2rmTT5M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.glerl.noaa.gov%2Fseagrant%2FGLWL%2FFish%2Fsalmonids%2Fsalmonids.html&ei=Kv6IU9uyH4yLqAackICIAg&bvm=bv.67720277,d.b2k&psig=AFQjCNE8FYs23TJuW8nwR_uZPD3AhyditA&ust=1401573187998548

Ormnamentals in the GL

y
B e YL Y T O RT SRV



Koi? or... Common Carp?
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« Goldfish can (at high
density):
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 Oriental Weatherfish

— reduce Invertebrate
abundance

— (vs. fish-less controls)
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Risks of Ormamental




Why Not the Rest of USA?

 Loss of tropical species
In TX cooling reservoirs




its on Success
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Established Fishes in Florida

(Tuckett et al. unpublished data







Great Lakes Annual Maximum Ice Coverage 1973-2013

4.7 (1979) 907 (1994) Long-term average
(51.4%)

74 6 (2003)

Percent Coverage

18.1(1983)

115(1298) o5 (2002)

128
{2012)

Lake Superior 2013 - 2014
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G3.6% FROLEN [ GREAT FROZEN LAKES

The current ice cover on the Great Lakes is 88.4%, the

most in 20 years. It is approaching the record level of

nearly 95% from 1979. Here are the average amounts
¢ measured and the varying concentration, by lake:

Lake Huron 100% frozen

95% FROZEN

10% to 69%
| Less than 10%

4045, FROZEN

¢ Lake Michigan

8% FROZEN

SOURCE: National Oceanic and Atmospheric Administration MARTHA THIERRY/DETROIT FREE PRESS

2010 2013
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Lake Michigan Surface Temperature
Image Date: 5/25/2014 Image Time: 11:50 (EDT) \ > @ (')kgeéln.;,bgg“‘/
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“...only seven recorded species could potentially survive
winter temperatures in the Great Lakes.” rion etal. 2005

Excluded “...tropical fish, which have high diversity but
pose a negligible invasion risk to the Great Lakes.” «elerand

Lodge 2007

“...the establishment of most aquarium species is limited
In this region owing to environmental tolerances...” cerzenet

al. 2008

“There are currently very few common aquarium fish
species considered to be significant AlS threats to
Canadian waters, primarily because most of the species
originate from tropical climates and cannot tolerate the
cold northern winter temperatures.” warson et al. 2000



Fish Invasiveness Screening
Kit (FISK)




http://www.cefas.defra.gov.uk/our-
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guidance notes)

— Biogeography/History

* Domestication/cultivation (3)
» Climate and distribution (5)

Invasive elsewhere (5)

— Biology and ecology

Undesirable traits (12)
Feeding quild (4)
Reproduction (7)
Dispersal (8)

Persistence (5)

biodiversity/non-native-
species/decision-support-tools.aspx







FISK Assessment of GloFish

Common Scientific Name FISK v2

Name Score

Black Tetra Gymnocorymbus -3.5
ternetzi

Tiger Barb Systomus -2.5
tetrazona

B Zebra Danio Danio rerio -0.5




 Most species in the ornamental fish
trade are tropical and have a low
climate match for most regions

 The Great Lakes region has a lot of
problems with invasives, but the
aguarium fish trade is a minor risk



Recommendations

pecies likely to cause noticeable impacts
If they establish

* Userisk-based approaches to inform

management
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