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Ecosystem transformation

Ecosystem transformation is change that re-
arranges historical species composition and the
ecological function of habitats

>
LL)
I—
9P,
>_
P
O
O
L)

TRANSFORMATION




Ecology of ecosystem transformation

Ecosystem transformation is nothing new...
BUT, the current causes are unprecedented
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. Anthropogenic Contributions to Ecosystem Change %
climate change P

 Land use change Y

- Invasive species - —

* Disease

Habitat fragmentation
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Ecology of ecosystem transformation

Ecosystem transformation is nothing new...
BUT, the current causes are unprecedented

AND, the relationships are hard to predict
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* Indirect effects
- Additive [ synergistic effects
« Thresholds [ tipping points

TRANSFORMATION

oceantjppingpoints.org



The RAD framework

Resist

Work to maintain or restore ecosystem
composition, structure, processes, or
function on the basis of historical or

acceptable current conditions

To allow ecosystem composition,
structure, processes, or function to
change autonomously
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Direct

Actively shape change in ecosystem
composition, structure, processes, or
function toward preferred new
conditions

Definitions from Crausbay et al. (in press); design from Thompson et al. 2021




RAD is adaptive management
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Putting RAD into action

Challenges for USFWS managers

USFWS Mission:

Working with others to

conserve, protect, and .
enhance fish, wildlife,
plants, and their habitats .

for the continuing benefit
of the American people.




RAD and wilderness areas

USFWS manages public lands for conservation

National Wildlife
Refuge System:

568 wildlife
refuges (NWRs)
iIncluding 21 NWRs
designated as
wilderness

)
LL]
O
Z
LL]
—
—
<{
1
O




RAD and threatened or endangered species
USFWS administers the Endangered Species Act (ESA)

Oregon Silverspot Butterfly
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Yuma Ridgway’s Rail
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Threatened and endangered species
Ongoing litigation

groups tosueFish X = P Conservation coalition sues over X =
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Conservation groups to sue Fish and Wildlife e Thank you to ll of the local
. . . e First Responders for
Service over wolverine non-listing 00060

LAURA LUNDQUIST OCTOBER 12, 2020
F By Claudia Yaw
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‘\é y The federal government's recent decision to slash critical habitat reserved
7 for northern spotted owils is “without warning, justification or lawful
AUS. Fish and Wildlife Service decision to withdraw the wolverine from consideration for endangered species L . X .
process,” according to nine West Coast conservation groups now suing U.S.
protection has prompted another lawsuit against the agency; X X o
- Fish and Wildlife Service (USFWS) over the decision.
s Us Fehand x | YT %X Congervation Groups Sue USWS X |
€5 X 0 8 sumcversecomzo > = Y
Print Roplica  Top News _ Hawaii N Stato L Q @z 2Login co @ et ST e e

f ~~o-~o~n | o

S SOUTHERN
EE‘\"JRONMENT‘\L AboutUs  OurFocus  OurStates  Ourlmpact  How to Help n
Lc CENTER

Bestbike. Bestprice. [Lasm
NOW 5200 LESS

PRESS RELEASE | NOVEMBER 16, 2020

Conservation Groups Sue USFWS
Nonprofit to sue U.S. Fish and Wildlife for to Save Wild Red Wolves
not protecting Hawaiian honeycreeper

By Nna iy 2 noons 28 CHAPEL HILL, N.C. - On behalf of Red Wolf Coalition, Defenders of Wildlife, and Animal Welfare

Institute, the Southern Environmental Law Center today sued the U.S. Fish and Wildlife Service in the

U.S. District Court for the Eastern District of North Carolina for violations of the Endangered Species

SUBSCRIBER FAVORITES Act caused by new, illegal agency policies that bar the use of proven management measures to save wild
D sz red wolves.

2 % Allescd Hawai crime boss sccks
September ria date “The Fish and Wildlife Service is managing this species for extinction,” said Sierra Weaver, senior
3 % Waipahu company settes 1.1 million
Tederstabor caim

attorney at the Southern Environmental Law Center which represents the conservation organizations in

4 Thirty Meter Telescope protesters

eppose Biden's US. oy pick for court. “Faced with a wild population of only seven known animals, the Fish and Wildlife Service is now

# Longtime hotelierselected o lead claiming—without basis—that it's not allowed to take proven, necessary measures to save the wild red
Haai Hotel Aliance
wating ears

FFll 0 Type here to search o B~ w o M g wolves. The service urgently needs to restart red wolf releases from captivity, which it did regularly for
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Lack of policy support

Roadblocks to Assisted Migration

CONSERVATION

Rorida torreya (Torreya

~ taxifolia)is a species native
to Florida that is currently
undergoing unregulated assisted
colonization to other US states.

Global policy for assisted colonization of species

Coordinated policies are needed for the translocation of species for conservation

By Jedediah F. Brodie'?, Susan Lieberman’®,
Axel Moehrenschlager**£, Kent H. Redford™*,
Jon Paul Rodriguez'®, Mark Schwartz®,
Philip J. Seddon*?, James E. M. Watson™**

egotiations in advance of the 15th
meeting of the Conference of the

spectively) and so need to match advances in
knowledge and evidence on the immediate
and devastating impacts of climate change.
Over just the past few years, the frequency
and severity of extreme weather events have
accelerated. By one recent estimate, one-third
of species may now have an increased risk of

facilitate species conservation by moving
individuals of species that cannot disperse
around these barriers, allowing them to es-
cape from shrinking climate refugia and to
establish populations in new locations that
have the conditions needed for population
persistence. But despite having been dis-

1202 'z Aew uo ;610" Bewasusns souss//



Additional barriers to RAD implementation

Faced by natural resource managers

Lack of coordination across B
agencies, NGOs, private |
companies, geographic
areas, or jurisdictions

* Lack of funding

 Limited staff or high staff
turnover

* Shifting political
administrations and
priorities

e State, city, or other
municipal prohibitions

* Societal resistance

We'ﬂ Plfr The
swamp here !
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Frog pioneers







Creating nesting habitat for crocodiles
Crocodlle Lake NWR

2016-06-25 5:26:22 PM M 1/10




Removing invasive riparian vegetation
To maintain native riparian habitat for endangered birds
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Accepting inve

Blackwater Nat
Fhied

* Invasive species may
preclude other options

« Too costly or ineffective to
move habitat toward the
desired condition

* May provide some benefits
that would be lost if removed |
(e.g., phragmites prevents
erosion by holding marsh
together)
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Accepting northward expansion of mangroves
Chassahowitzka National Wildlife Refuge

PRy Hul

- Native mangrove species e e ' S
moving north up the coast He %
 Colonizing salt marshes
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- Marshes disappearing due
to sea level rise, mangroves
maintain an ecological
foothold




Conserving future habitats

Figure 6: Current and Reported Historical Range of the American Burying Beetle in
the United States, as of October 2016

American Burying Beetle
(Nicrophorus americanus)

Massachusetts
Rhode Island

Approximate areas where the American burying beetle is known or believed to occur, including
reintroduction programs and experimental populations based on the U.S. Fish and Wildlife Service’s

Listed as endangered in 1989
. . Environmental Conservation Online System, as of October 2016.
DOWn I ISted to th reqte n ed I n 20 20 I:l Extent of the American burying beetle’s range by state based on historical records, prior to 2001.

These records indicate a presence of the American burying beetle within these states.

Reintroduction program in Ohio has not been successful at establishing a stable American burying
beetle population.

®,  Known range of the American burying beetle at the time of listing as an endangered species in 1989.

Sources: GAO analysis of U.S. Fish and Wildlife Service documents; Map Resources (map). | GAO-17-154




Establishing refugial populations

Springs Preserve, Las Vegas, NV

Photo Credit: Tom Brennan
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Deliberative
Engagement

GUIDEBOOK

Application at
Multiple
Scopes
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Bull Trout Recovery

Resist

* Reintroduction into historically - Do nothing
occupied habitat
* Nonnative species removal

Direct

« Conservation introductions
« Manage for a new species
composition

Definitions from Crausbay et al. (in press); design from Thompson et al. 2021
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Hanford Reach







Salmon Conservation and Recovery
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Salmon Conservation and Recovery

Resist

Work to maintain or restore ecosystem
composition, structure, processes, or
function on the basis of historical or

acceptable current conditions

To allow ecosystem composition,
structure, processes, or function to
change autonomously

Direct

Actively shape change in ecosystem
composition, structure, processes, or
function toward preferred new
conditions

Definitions from Crausbay et al. (in press); design from Thompson et al. 2021



Implementing RAD management approaches
Guidelines and tjps R
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