The Potomac of the#Féture will be different
than the Potomac of the Past
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Reeling in Invasive Species



A few notes about me:
Growing up with Dad —the outdoorsman
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Fishing Results

Well with the week starting out so
iy 1 was beginning to wonder if [
Id have any decent reports to make
veek, but thank God for Friday,
;rday and Sunday. It appears as if

ass were just waiting for the
i to start before beginning to

Fred Mangabang of Monticello took
15 oz. bass from Davies Lake,
Perty Meltzer, a Monticello attor-

ey, took a dandy 6 Ib. 1% oz. bass

m Lake Louise Marie. It measured
jong and had a 16%" girth. Billy

»n of Rock Hill took a whoppiing
bass that measured 21" long

b. 4 0z
had a girth of 16%". Congratula-

tons

ook four largemouth that all weighed

Bill!!! Ron Stanton of Rock Hill

in over 2 Ib., the largest of which was

pickerel in the two pound class while
fishing at Yankee Lake. So, as you can
see, the fish are starting to feed: bass
fever is running rampant; and 1 recom-
mend that you take the time and do a
little fishing.

Now for which lure most of the suc-
cessful fishermen have been using — it
has been the rubber worm, although
many have been caught on spinner
baits and live bait. Also the jig and pig
has accounted for Perry Meltzer's two
lunkers, and he keeps insisting that it is
going to produce him a much bigger
fish yet!! So, the way I see it at _nns
point, if you put the time in f:nshu_:g‘
just about any of these lures will give
you pleasant results at the end of the

day.
As far as the color, it apgem that

My early days —the community knew me

eek

Dynamic ﬁuo

Pete Tango, right, and Russ

bass
plus two pickerel.
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Summer Success

Well summier has finally made it. We
have gone from cold, windy, raimy
weather to extreme heat and high
humidity. Now which one is the best for
fishing is anyone's guess. Every week
we have a few nice catches that lead you

by a 3% Ib.

lunkers, and just accept them if they
come!!

Also I would like to mention that
Claude Wilcox of Monticello brought
in a 24 Ib. 14 oz. carp, taken in
Swinging Bridge. Eric Ivan, also of
Monticelio, caught a 16 Ib. 1 oz. carp
also out of Swinging Bridge.

Now to let you in on my success so far
this year, | want you to note that I have
left this for the last few lincs only
because that is all the room necessary
to say that 1 probably would have had
better luck had I stayed at the store and
fished in my bait tanks. My biggest
bass so far this year was S Ib. 4 oz.
minus a few inches which a large
snapping turtle decided he needed
worse that 1 did. So a word of advice, if
you catch a fish you decide to keep and
put him on a stringer, beware of hungry
mouths that lie in waiting.
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Phato by Hank Panchyshyr

Two Lunkers

Pete Tango is one of the success
stories of summer fishing. Pete caught
two lunkers from Yankee Lake re-

Jack and Kay

Danchak
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Tango Wins Swinging Bridge i
kPehler Tan_qo‘..n ot Wunbo wor Don Kobiela of Cocn-cwno came :":’:

O ‘
Loved bass fishing _

i o p e VY]

_ Pete Tango Jr, won the Swinging Bridge Tournament of the First i
Club held recently. Tango caught two bass weighing a s{
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The Fishing Is Good
ior Sorne Folks

! unting
Club's private lake, caught four nice
bass, the largest weighing in a1 4 Ib. 2
0z. Frank was using a Mann's motor
oil augertail 6 in. worm

Members of the Stiff-neck Hunting
Club in Callicoon went shark fishing off
Long Beach, N.Y. Johanny Miller Jr
caught two blue-shark that weighed 17%
Ibs. each. John Miller Sr. caught three

shark, the largest weighing 250 Ibs.
8-year-old Chris McShane caught a 70
Ib. Maco on 20 Ib. test line. The
fishermen were using mackerel as bait

and chum.
JULY  Tango Wias Chadwick

198 15t Bassmasters Tosrnament

19-year-old Peter Tango Jr. of Wurt-
m‘“"’- one of the younger members of
Ist Bassmasters Fishing Club to
Sullivan County, won the club tourna-
ment held recently at Chadwick Lake in
Newburgh.

three fish on the jig and pig

black on black. Mike's catch h
ed him from 6th 10 2nd place in
stand’ gs.

Dan Schoonmaker of Mid
came in 4th with two fish f
weight of 6 Ib. 11 oz. Dan ca
fish ona white spinnerbait. Da)
placed him 4th in the club su

Jack Danchak came in Sth p
three fish for total weight of 6
Jack credits a spinnerbait and
for his catch. Jack remains in
nthe club’s siandings by a § Ib

Ken Bloom came in sixth p
three fish for total weight of
Ken credits the Sassy shad for
Ken also moved from 18th 1o |
in the ciub
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# dmy Precious!”

—-l-'-,ﬁ-ir F

And always in search of “The precious”
(aka Brown trout)



My family has enjoyed the harvest of
fish and game to put food on the table






The precious! (aka Brown trout)

Lowe S., Browne M., Boudjelas S., De Poorter M. (2000)
100 of the World’s Worst Invasive Alien Species:

A selection from the Global Invasive Species Database



Lowe S., Browne M., Boudjelas S., De Poorter M. (2000) IPBES. Top 10 most
100 of the World’s Worst Invasive Alien Species: Widespread inMaSiiEIiE

A selection from the Global Invasive Species Database fish species worldwide
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“Seebens et al, 2023, IPBES
Top 10 most widespread invasive alien mammal species worldwide.

Seebens et al. 2023. IPBES

- Top 10 most widespread
Lowe S., Browne M., Boudjelas S., De Poorter M. (2000) invasive alien bird species

100 of the World’s Worst Invasive Alien Species: world
A selection from the Global Invasive Species Database




Conclusion: Peter is an invasivore!



How did this
come to be?

Taking a step
back in time...




 In 1609 Captain John Smith wrote “we had more
sturgeon than could be devoured by dog and
man.

However,

 The following years saw more supply ships
arriving from England, bringing pigs, goats,
and cattle.

* Colonists transplanted fruit trees which
Captain John Smith noted “prosper(ed)
exceedingly.” Fruit like apples and figs could
be distillecff into hard cider and other alcoholic
beverages, which was often safer to drink than
the local water supply.

Everyday Life in the Jamestown Colony | American Battlefield Trust
(battlefields.org)



https://www.battlefields.org/learn/articles/everyday-life-jamestown-colony#:%7E:text=In%20addition%20to%20meat%20the%20colonists%20used%20cows,which%20Captain%20John%20Smith%20noted%20%E2%80%9Cprosper%20%28ed%29%20exceedingly.%E2%80%9D
https://www.battlefields.org/learn/articles/everyday-life-jamestown-colony#:%7E:text=In%20addition%20to%20meat%20the%20colonists%20used%20cows,which%20Captain%20John%20Smith%20noted%20%E2%80%9Cprosper%20%28ed%29%20exceedingly.%E2%80%9D
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Population growth: Humans didn’t suddenly learn to
multiply like bunnies, we stopped dying like flies!

World Population and Growth Rate

Green Revolution Food Production
Nutrition

Medical BMPs Antibiotics
Vaccines
Social BMP Hygiene N

Water Quality BMP Sanitation
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Industrial Revolution — major turning point in human history
raising living standards for the masses.
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1600s-1800s in the U.S.
Market hunting, eco-imperialism, lack of regulations, lack of
enforcement of regulations, habitat alteration = overexploitation
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Societal response to
resource scarcity —

Substitution

e The common carp was introduced
into the United States in the 1800s
as a food and game fishl.

* The U.S. Commission of Fish and
Fisheries began an intensive effort
of carp cultivation in 1877 due to
public pressure and the worrisome
decline of native fish stocks after a
century of intense exploitation?3.



https://www.bing.com/ck/a?!&&p=08a75705b52720bfJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNA&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly9zZWFncmFudC5wc3UuZWR1L2NvbW1vbi1jYXJwLw&ntb=1
https://www.bing.com/ck/a?!&&p=08a75705b52720bfJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNA&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly9zZWFncmFudC5wc3UuZWR1L2NvbW1vbi1jYXJwLw&ntb=1
https://www.bing.com/ck/a?!&&p=08a75705b52720bfJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNA&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly9zZWFncmFudC5wc3UuZWR1L2NvbW1vbi1jYXJwLw&ntb=1
https://www.bing.com/ck/a?!&&p=d7506d8073171b02JmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNQ&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly9zZWFncmFudC5wc3UuZWR1L2NvbW1vbi1jYXJwLw&ntb=1
https://www.bing.com/ck/a?!&&p=3659af7f1f2d77fdJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNg&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly93d3cubnBzLmdvdi9taXNzL2xlYXJuL25hdHVyZS9jYXJwaGlzdC5odG0&ntb=1
https://www.bing.com/ck/a?!&&p=3659af7f1f2d77fdJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNg&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly93d3cubnBzLmdvdi9taXNzL2xlYXJuL25hdHVyZS9jYXJwaGlzdC5odG0&ntb=1
https://www.bing.com/ck/a?!&&p=3659af7f1f2d77fdJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNg&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly93d3cubnBzLmdvdi9taXNzL2xlYXJuL25hdHVyZS9jYXJwaGlzdC5odG0&ntb=1
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https://www.bing.com/ck/a?!&&p=3659af7f1f2d77fdJmltdHM9MTcyMTc3OTIwMCZpZ3VpZD0wMTQ1MDdmMy0wMGYwLTY2OGItMjEzZi0xM2JkMDEzMjY3NmEmaW5zaWQ9NTcyNg&ptn=3&ver=2&hsh=3&fclid=014507f3-00f0-668b-213f-13bd0132676a&psq=WHy+were+carp+introduced+in+the+united+states&u=a1aHR0cHM6Ly93d3cubnBzLmdvdi9taXNzL2xlYXJuL25hdHVyZS9jYXJwaGlzdC5odG0&ntb=1
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Societal response to
resource scarcity —

Substitution

e The common carp was introduced
into the United States in the 1800s
as a food and game fishl.

* The U.S. Commission of Fish and
Fisheries began an intensive effort
of carp cultivation in 1877 due to
public pressure and the worrisome
decline of native fish stocks after a By 1885, the U.S. Fish Commission was actively

century of intense exploitation23. stocking lakes and rivers throughout the country
with common carp, and it is now prevalent throughout

the entire United States!.
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The idea of sport fishing:
Cultural biases of

substitution still influence - From art to religion to land use, much
management focus today

of what is deemed valuable in the
United States was shaped centuries
ago by the white male perspective

- European colonists heavily influenced
what fishes were more valuable, often
the species that looked more similar to
what they're used to.

« So trout, bass and salmon got their
value while many other native species
got pushed to the wayside.

Cultural biases impact native fish, too | ScienceDaily

Rypel et al. 2021. Fisheries



https://www.sciencedaily.com/releases/2021/07/210727121256.htm#:%7E:text=A%20study%20published%20in%20Fisheries%20Magazine,%20a%20journal%20of%20the

jever, also 1800s
digm evolved -

vl X »

L |
;digm — native fish li

game fi | iﬂorically desired by
Europeans. White, male Europeans. ;

* Native species are devalued, termed
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 E.g., Alligator gar —“a wolf an'r“lo‘r:.té fish” -
poisoned, dynamited, and electrocuted to
greatly red-qgl:e its population.

v
I|-' f

* Many native fish valued by indigenous people
and people of color, devalued by colonists, were
species of cultural and spiritual significance.



Ecological imperialism —
a soft power play in politics

* Modern American society still
strongly reflects the 400 years
momentum of the contribution
of European (and other)
biological species introductions
such as animals, plants and
pathogens supporting the
success of the early European
colonists




Conclusion: Peteris an
Eco-imperialistic invasivore!




Foreign example:

Management motivations with Nile
Perch introduction into, Lake Victoria,
Africa

* In 1954, British colonial authorities under the Uganda
Game and Fisheries Department introduced the Nile Perch
into Lake Victoria intending to:

* reduce the overfishing of tilapia

* develop the fishery’s profitability

* release afish similar to a prehistoric one that once lived
in Lake Victoria, and

* to introduce a fish to prey on haplochromines




Management motivations with Nile
Perch introduction into, Lake
Victoria, Africa

In 1954, British colonial authorities under the Uganda Game
and Fisheries Department introduced the Nile Perch into
Lake Victoria intending to:

* reduce the overfishing of tilapia

* develop the fishery’s profitability

* release a fish similar to a prehistoric one that once lived
in Lake Victoria, and

* tointroduce a fish to prey on haplochromines (cichlids,
estimated 80% of Lake Victoria biomass before Nile Perch
introduction. One of the most species rich
concentrations of freshwater fish in the world.)



Lake Victoria and Nile Perch

Winners

Political ecology - Eco-Imperialism

e Capitalism - benefitting Europe

* Europeans find Nile Perch a good
replacement for limited cod stocks

* EU isimporting Nile Perch

il m Africa’s largest freshwater lake
2. Lake Victoria

-------

Losers

Local cultural loss of
indigenous
traditional life style -
haplochromine
biomass down to 1%
of historical(~80%)
measures

Estimate that ~40%
of the >300 Lake
Victoria
haplochromines
went extinct.

Local terrestrial
impact on regional
woody habitat — soil
erosion and
desertification
intensified

Degraded water
quality, novel
ecology
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Where are we now anyway?
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The number of invasive species that may live in the Chesapeake Bay
watershed

Partnership goals 17/

The Chesapeake Bay Program is committed to reducing the number of invasive blue catfish in the
Chesapealee Bay through its |nvasive Catfish Workgroup . The workgroup is responsible for
coordinating the best available science and developing methods to evaluate the impacts of invasive

catfish species on the Chesapeake Bay ecosystem.

Track our work at ChesapeakeProgress.com »




* During the War of 1812,
the United States Navy
defeated the British Navy
In the Battle of Lake Erie.

 Master Commandant
Oliver Perry wrote to
Major General William
Henry Harrison, “We
have met the enemy and
Essential Histories they are OUI‘S.”

The War of 1812




1970 - An
appropos parody of
the 1812
statement that can

apply to our
management today

=i kimsmithdesigns.com




rach category represents a combination oI a species mtrodauced via a pathway. A single species can be —
introduced by more than one pathway and may therefore be counted more than once. L.

Introduction Pathways for Maryland
Nonindigenous aquatic species
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Nonindigenous A Species (usgs.

Stocking is the # 1 introduction pathway for nonlndlgenous aquatlc
species arrivals in MD, VA, WV, PA, and #2 in DC (only behind

“unknown?. )


https://nas.er.usgs.gov/
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rach category represents a combination oI a species mtrodauced via a pathway. A single species can be
introduced by more than one pathway and may therefore be counted more than once.

Introduction Pathways for Maryland
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Beyond stocking — can we work at the individual level on behavior

change in society?



https://nas.er.usgs.gov/

Can we run effective public
awareness campaigns

for the management of
Invasive species?




Gunnar Hansen
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Who can forget these classics!
The “Jaws” of Chesapeake Bay!



Sensationalism — awareness, benefits to conservation?

e Sensationalism is a common tactic used by media outlets to capture
audience attention through exaggerated language, fear-mongering,
and sometimes even misleading information

The height of hysteria!
(1997-2002)

In the vers and Coastal Wwat of
America an MM m mls:m
o4 nl
L

| Fish Kiling Organism
| le‘ll’mmn

ff, Organism Are

|| Manura From Chicken
|| Farms Suspected In
| Pocomoke His
?dg h LI — "'ed Science literature
m—mlﬂav
It's St OK To Eat Sea | s o bama For Alling Fish and debates

Daily news headlines Popular literature

Weekly web updates and maps


https://reporter.rit.edu/news/sensationalism-media
https://reporter.rit.edu/news/sensationalism-media
https://reporter.rit.edu/news/sensationalism-media

Environmental Conservation  Qn the effectiveness of public awareness
campaigns for the management of invasive
species

 “Our study revealed that
inconsistencies in defined
end points, unclear
procedures and variability

2023

Anne L Haley! @, Tanya A Lemieux!, Morgan L Piczak!, Spencer Karau?,

cambridge.org/enc )
Alexa D’'Addario?, Robyn L Irvine?, Christine Beaudoin®, Joseph R Bennett! and

Steven J Cooke?

'Department of Biology and Institute of Environmental and Interdisciplinary Science, Carleton University, Ottawa,
0N, Canada; ‘Department of Biology, University of Ottawa, Ottawa, ON, Canada; *Parks Canada Agency, Protectad

Cite this article: Haley AL ot al [2023) On the Areas and Establishment Conservation Directorate, Ecosystem Conservation Team, Gatineau, QC, Canada and
*Université de I'Ontario frangais, Toronto, ON, Canada

Subject Review

effectiveness of public awareness campaigns

for the management of invasive specias.
Environmenital Conssrvalion 50: 202-211.
doiz 10.1017 /503 TRE9 292300019

Received: 15 Manch 2023
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Biclogical invasions; exotic species: non-native
species; outreach; public engagement; science
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Anne L Haley,
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Summary

Invasive species can have disastrous effects on the ecosystems they invade, requiring costly,
labour-intensive mitigation. Public awareness campaigns are often used as a tool to reduce these
species’ impacts. While heralded as useful and eost-effective, little evidence suggests that these
campaigns contribute to meaningful biological outcomes. Furthermore, awareness campaigns
are relatively understudied despite their usage as a common approach to mitigating invasive
species. We conducted a literature review to assess publications that evaluated the efficacy of
public awareness campaigns for managing invasive species. Out of 4382 papers initially
extracted for analysis, we determined that 24 of them included studies conducted on awareness
campaigns for invasive species. Four public awareness campaigns were deemed a “success’, and
the other campaigns’ success was indeterminable due to study design. Our study revealed that
inconsistencies in defined end points, unclear procedures and varability of campaigns
contribute to there being insufficient evidence to determine the efficacy of public awareness
campaigns. To evaluate the true efficacy of public awareness campaigns, we recommend that
organizations conducting such campaigns implement rigorous and standardized assessments
(e.g., Before— After Control-Impact designs or Bayesian analyses) that include measures of not
just changes in the knowledge and behaviour of target audiences, but also relevant biological
ouloomes.

of campaigns contribute
to there being
insufficient evidence to
determine the efficacy
of public awareness
campaigns.”




Can we predict risky
human behavior
Involving invasive
species?

K ./




Can we predict risky
human behavior
Involving invasive
species?

K ./

A little it seems...



Socioeconomics of release probability

* Economic factors influencing release probability —

* Market Abundance — less-rare animals are more likely to be
released.

 Market Price — exotic animals traded at lower prices are at a higher
risk for release.

* Time On Market — the longer animals are being traded, the more
releases occur.

e Stringham and Lockwood, 2018. J Applied Ecol.

* Although larger-bodied reptiles and amphibians are more
likely to be released, other research suggests that smaller
species are more likely to establish self-sustaining
populations.

 However, despite import quantity strongly increasing release

probability, this does not translate directly into higher probability of
successful establishment.

* Jasiunus, 2019. https://faunalytics.org Why
people release their exotic companions
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Presentation Notes



https://faunalytics.org/

Chesapeake Bay —
Beyond 2025

“The (Beyond 2025) Steering
Committee also recommends a
greater focus on conducting social
science research and applying its
findings to ensure restoration and
conservation efforts align with the
well-being of people.

* Social science should be applied
where it can have the greatest overall
impact and applied strategically
rather than opportunistically.

A CRITICAL PATH FORWARD FOR
THE CHESAPEAKE BAY PROGRAM
PARTNERSHIP BEYOND 2025

July 2024

This draft has been prepared by the Beyond 2025 Steering Committee for
public feedback. It may be revised before being provided to the Principals’

Statt Committee for their consideration.
s Chesapeake Bay Program
- Science, Restorotion. Pertnership,



Chesapeake Bay —
Beyond 2025

Prioritizing the understanding of
people’s values and motivations:

* Help drive sustainable natural resource use,
management, and decision-making

* Ensure equitable inclusion of all
communities in restoration and conservation

efforts

A CRITICAL PATH FORWARD FOR
THE CHESAPEAKE BAY PROGRAM
PARTNERSHIP BEYOND 2025

July 2024

0w

This draft has been prepared by the Beyond 2025 Steering Committee for
public feedback. It may be revised before being provided to the Principals’

Statt Committee for their consideration.
& Chesapeake Bay Program
- Science, Restorotion. Pertnership,



Chesapeake Bay —
Beyond 2025

Prioritizing the understanding of
people’s values and motivations:

* Help drive sustainable natural resource use,
management, and decision-making

* Ensure equitable inclusion of all
communities in restoration and conservation

efforts

A plug here for increased investment towards
diverse engagement and social science research

A CRITICAL PATH FORWARD FOR
THE CHESAPEAKE BAY PROGRAM
PARTNERSHIP BEYOND 2025

July 2024

L

This draft has been prepared by the Beyond 2025 Steering Committee for
public feedback. It may be revised before being provided to the Principals’

Statt Committee for their consideration.
s Chesapeake Bay Program
2 - Science, Restorotion. Pertnership,



Chesapeake Bay —
Beyond 2025

* Prioritizing the understanding of people’s
values and motivations can help drive
sustainable natural resource use,
management, and decision-making as
well as ensure equitable inclusion of all
communities in restoration and
conservation efforts

A CRITICAL PATH FORWARD FOR
THE CHESAPEAKE BAY PROGRAM
PARTNERSHIP BEYOND 2025

July 2024

This draft has been prepared by the Beyond 2025 Steering Committee for
public feedback. It may be revised before being provided to the Principals’

Statt Committee for their consideration.
& Chesapeake Bay Program
- Science, Restorotion. Pertnership,



Where are we going?




Consider the past and
the future




Corn —sustenance

Rain clouds - plentiful crops

el



Eagle feathers — strength,
trust, bravery, honor,
connection between
physical and spiritual
worlds




Wind, whirlwind —
journey, A
closing of one door and ' ,
opening of new doors,
adaptation to change




We are

managing an
emergent,
novel
ecology

LIMATE CHANGE

otationarity Is Dead:
Whither Water Management?

P.C. D. Milly,"* Julio Betancourt,? Malin Falkenmark,’ Robert M. Hirsch,' Zbigniew W.
Kundzewicz,® Dennis P. Lettenmaier.” Ronald J. Stouffer’

ystems for management of water

throughout the developed world have

been designed and operated under the
assumption of stationanty. Stationarity—the
idea that natural systems fluctuate within an
unchanging envelope of vanability—is a
foundational concept that permeates training
and practice in water-resource enginecring. It
imphies that any varable (e.g., annual stream-
flow or annual flood peak) has a ime- invan-
ant (or |-year-periodic) probability density
function (pdf), whose properties can be esti-
mated from the instrument record. Under sta-
tionanty, pdf estimation errors are acknowl-
edged, but have been assumed to be reducible
by additional observations, more ¢fficient
estimators, or regiomal or paleohydrologic
data. The pdfs, in tumn, are used to evaluate
and manage risks to water supplies, water-
works, and floodplains; annual global invest-
ment  in water infrastructure exceeds
U.S.$500 billion (/).

An uncertain future challenges water planners.

In view of the magnitude and ubiquity of

the hydroclimatic change apparently now

Climate change undermines a basic assumption
that historically has facilitated management of

water supplies, demands, and risks

that has emerged from climate models (see
figure, p. 574).

Why now? That anthropogenic climate
change affects the water cycle (9) and water
supply (/ 0)is nota new finding. Nevertheless,
sensible objections to discarding statiomanty
have beenraised. Fora ime, hydroclimate had
not demonstrably exited the envelope of natu-
ral vanability and/or the effective range of
optimally operated mfrastructure (//, 12).
Accounting for the substantial uncertainties
of climatic pammeters estimated from short
records ( /3) effectively hedgeod against small
climate changes. Additionally, climate projec-
tions were not considered credible (72, 14).

Recent developments have led us to the
opmion that the time has come to move
beyond the wait-and-see approach. Pro-

jections of runoff changes are bolstered by the

recently demonstrated retrodictive skill of di-
mate models. The global pattem of observed
annual streamflow trends is unlikely to have



NN STAC-CESR Report

* “Meanwhile, the Bay and its
watershed are changing in
ways that make the future
difficult to predict because
historical precedent cannot
guide us.”

* |n other words: The Bay of the

past is not the Bay of the futyre
V///
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praph shows the cumulative number of species that have been introduced up until the last year

USGS data — B wkoduced oace i
nonindigenous -
aguatic species of
MD are increasing

https://nas.er.usgs.gov/graphs/State.aspx

Upto 1900 Upto Up to B Up to |
1950 2000 present




The future: The rise of the nonnatives.

A system of novel, emergent ecology continues

Introduced Species in New York
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Going out on a limb here... as the Bay goes, as our States go, as the globe goes, so will the Potomac go as we will
be managing a novel, emergent ecology with new species entering the ecosystem for the foreseeable future

T N N WO v r|s w
—

il

'ﬁ'l{l
-Tl.
o A




Not really going out on a
limb - the continued story
of change is in the data

* “Non-native and invasive fish have
become more abundant across
streams, with ten species—including
flathead catfish and Chesapeake
Channa, or northern snakehead—
collected during this round that
hadn’t been observed 14 or 20 years
earlier.”

Source: https://news.maryland.gov/dnr/2024/07/23/looking-at-marylands-

stream-health-over-time-dnr-report-finds-mixed-results/

Maryland Biological Stream Survey Round Four Results
Investigating Potential Changes Over Time in Stream Conditions

May 2024

Department of Natural Resources
Resource Assessment Service

¥ MARYLAND
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Living In the
New Pangea

PROCEEDINGS
Of oc. 012) 279, 47724777
THE ROYAL |5 : - ': '. rspb.2012.1651

SOCIETY / " - Published on!.lm. ]0 Qctober 2012

Pattern and process of biotic
homogenization in the New Pangaea

Benjamin Baiser!:*, Julian D. Olden?, Sydne Record!,
]uhe L. Lockwood?® and Michael L. Mcl\lnney
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Biological Diversity

ORIGINAL: ENGLISH

CONFERENCE OF THE PARTIES TO THE
CONVENTION ON BIOLOGICAL DIVERSITY

Fifteenth meeting — Part 11

Montreal, Canada, 7-19 December 2022

Agenda 1item 9A

Kunming-Montreal Global biodiversity framework

* TARGET 6 Eliminate, minimize, reduce and or mitigate the impacts of
invasive alien species on biodiversity and ecosystem services by
identifying and managing pathways of the introduction of alien species,
preventing the introduction and establishment of priority invasive alien
species, reducing the rates of introduction and establishment of other
known or potential invasive alien species by at least 50 per cent, by
2030, eradicating or controlling invasive alien species especially in
priority sites, such as islands.



196 Countries signed
the agreement

* TARGET 6 Eliminate, minimize, reduce and
or mitigate the impacts of invasive alien

D — species on biodiversity and ecosystem
Convention on capcons services by iden.tifying anq managing .
Biological Diversity ORMNALENMH pathways of thg mtroducﬁon of alien species,
preventing the introduction and
, COWVENTION 0N BIOLOGICAL DIVERSITY establishment of priority invasive alien
Montesl,Canada, 719 December 2022 species, reducing the rates of introduction
* Kunming Montea Global bidiersy framenork and establishment of other known or

potential invasive alien species by at least
50 per cent, by 2030, eradicating or
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Political history — U.S requires a 2/3 vote in the Senate to ratify joining such treaties.

On the grounds of congressional concerns over international treaties impacting U.S. sovereignty over its resources,
and, in spite of the Biden administration support for biodiversity protections most recently, the Senate was not in
favor of approving U.S. signing of the framework in 2022.
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Consider cultural differences in management
experience, vision, and impacts

* On average, IPLs
(Indigenous People’s Lands)

Explore content ~  About the journal ~  Publish with us ~ Subscribe h OSt

nature sustainability

, after

srtice | Publnec: 26 May 2024 controlling for sampling
Biological invasions onIndigenous peoples’ lands intensities.

Hanno Seebens ™, Aidin Niamir, Franz Ess| Stephen T. Garnett, Joy A Kumagai, £solt Molnar, Hanieh

* “The difference may result
from land management
practices of Indigenous
peoples.”




Consider cultural differences in management
experience, vision, and impacts
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Social Science considerations — balancing public
demand, interests, and philosophies

ALL ABOUT AMERICA

After 20 years, killer, invasive snakehead fish
haven't devoured the competition

29, 2024 8:54 AM
By Dora Mekouar

“To me, it's the best fish that ever hit
the United States,” Sielicki says. “I

hope it winds up going in every body
of water so everybody can enjoy it.”

Fredericksburg, VA



| essons from the Amazon

* |[tis preferable to preserve
native species

* Butitisimprudentto
ignore the economic
potential a species might
bring to a region

Arapaima (Paiche)

Snyder 2017. Scientific American



Summary

* Ecologically: Gain experience and understanding
dealing with an emergent, novel ecology in the
Potomac River, the Bay and its watershed

* Enhanced security to limit invasions
* Support greater research and management of native species

* Social science and education: Opportunities for
applied research understanding to influence behavior

change
* Literacy & Stewardship - Pets, ownership, and responsibility
* Indigenous knowledge, practice, cultural and spiritual

significance blending with Western knowledge and
practice to improve resource management options and

outcomes
* Marketing mainstreaming of snakehead, blue cats — Can
we eat our way out of a situation?




Summary

* Politically: Can we rethink the management of
eco-imperialistic species substitutions with
native species management.

* Can we effectively engage in blending global
momentum and vision to reduce invasives at the local
and regional scale.

* Economically: Imprudence to ignore the WE MADE THE NEWS

FISHING FOR THE

economic potential a species bring to a region NORTHERN SNAKEHEAD
 Beware of unintended consequences 7




Thank you!

Have a great day!
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