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Aquatic Invasive Species

A species that is not native and whose introduction
causes, or is likely to cause, economic or
environmental harm or harm to human health




MICHIGAN INVASIVE SPECIES PROGRAM

Quality of Life (QOL) agencies

Department of Natural Resources
* Fisheries

- Wildlife

- Parks and Recreation

- Law Enforcement

- Forest Resources

- Marketing and Outreach

Department of Environment, Great Lakes, and Energy
- Water Resources

Department of Agriculture and Rural Development
* Pesticide and Plant Pest Management

- Animal Industry
* Environmental Services Division

Department of Transportation




Managing Along the Invasion Curve

AREA INFESTED -

THE INVASI ON CURVE Asset Based Protection

& Long-term Management

Containment
Eradication
Prevention
Species Small number of localized Rapid increasa in distribution
absent populations; eradication and abundance; eradication
possible unlikely

Invasive species widespread and abundant; Long-term
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Implementing Existing Management Plans

* Invasive Carps Management Plan | TS
 Prevention is critical! e L g~ AR

 Increased focus on Brandon Road Lock and
Dam and Grass Carp concerns in Lake Erie
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« AIS State Management Plan
« Goals linked to invasion curve
* QOL Decontamination policy and
procedure
 QOL Early detection guided by Watch-list
 QOL AIS Response Plan




Prevention Measures to Protect our Resources

Multifaceted approach to protect natural

resources from invasive s.peCIes | New Michigan
» Focus on pathways of AlS introduction Boating Law

Effective 2019
Regulatory framework to prevent introduction
and spread ) '
« Part 413 of NREPA |

» Director’s Invasive Species Order e d
° FiSherieS Orders DO NOT launch or transport watercraft

or trailers unless they are free of
aquatic organisms, including plants.

DO NOT transport a watercraft without
* Non-regulatory outreach efforts mnokegldmaphmddmong
o Passive and active efforts DO NOT release bait into the water.

Violation of the law is a state civil infraction.
Violators may be subject to fines.




AlS Sighage

Angler NOTICE!
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New Zealand mudsnails and didymo (rock snot) have been
detected in Michigan rivers. Both have harmful impacts on
aquatic ecosystems and hinder fishing opportunities.
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Avoid spreading aquatic invasive species.
Recommended Actions:

\f CLEAN boats, trailers and equipment
\f DRAIN live wells, bilges and all water
¥ DRY boats and equipment

\/ DISPOSE of unwanted bait in the trash
IT'S THE LAW

Violation of the law is a state civil infraction. Violators may be subject to fines.

S ———— R Clean Boats’ Clean Waters “Tool Sign” DRY All your gear for at least 5 days before going to a new waterbody.

DO NOT transport a watercraft without removing all drain plug and draining all water from bilges, ballast tanks, and live wells.
DO NOT release unused bait into the water.
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New Zealand Mudsnail

Didymo (rock snot)

C L E A N Your gear with HOT water or chemical disinfectants and remove
any visible plants, mud and aquatic life before transporting.

DRAIN  Tewater from all equipment before transporting elsewhere.

mi.gov/invasives
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AIS Rack Cards

Prevent the spread of ecologically and economically
harmful aquatic invasive species such as zebra mussels

Help stop

the spread of Didymo - nuisance algae
D i dy mo an d + Didymo (aka “rock snot”), a microscopic alga (diatom),

New Michigan
Boating Law |

and Eurasian watermilfoil with the following simple steps:

produces stalks that can form thick mats that cover river
. a B H and stream beds.
Effective 2019 CLEAN boats, trailers and equipment and remove New Zealand Mudsnails . These mats alter habitat and food sources for fish and can
_ A A all mud, debris and aquatic plant material from ) f[‘;‘é;f::'"b‘—(‘)g:’n;'}:;{:ﬁ:;‘\:‘;::‘gr"‘;f;’";“:‘;‘:j:;‘?“lIs
New requirements to stop the introduction trailers and watercraft before launching or not slimy.
and spread of Aquatic Invasive Species! retrieving awatercraft. « Infestations range from cotton ball-sized patches to thick

blankets and long, rope-like strings that flow in currents.

DRAIN live wells, bilges, ballast tanks, and all water
from boats before leaving the access site. Disinfect

Invasive New Zealand mudsnail

« The brown-to-black, 1/8-inch long New Zealand
live wells and bilges with a bleach solution (1/2 cup mudsnail reproduces cloning - a single snail can start an
bleach to 5 gallons of water) wh ibl CLEAN ity
each 1o > gallons or wa er) when possible. . . «  With few natural predators, their numbers grow
boats and gear with HOT (140° F) water or chemical rapidly each year, decreasing food for other
DRY all boats and equipment thoroughly before disinfectants and remove any visible plants, mud invertebrate populations.
| S/ ) 4 it l b 2 and aquatic life before transporting. « Fish that feed on native invertebrates like mayflies and
, ) eaving an access area and prior to relaunchingin a caddistlles may find it more difficult 1o forage.
It’s the law: new waterbody. DRAIN « Fish will consume New Zealand mudsnails, but they offer
the fish little nutritional value, are difficult for fish to
s 1 . the water from all equipment and watercraft before digest and can be excreted alive.
DO NOT launch or transport watercraft pISPOSE of bait in the trash. Do not release bait Sisotting dhawin: B =t gl W > (S
or trailers unless they are free of into the water. and ultimately the abundance of key sport fish
aquatic organisms, including plants. DRY including trout.
DO NOT TRANSFER FISH to water bodies other .
. all gear for at least five days before going to a new :
DONOT trancport a watercraft without than where they were caught. water body. Take extra steps to decontaminate
removing all drain plugs and draining all

water from bilges, ballast tanks, and live wells. g e e : +  Clean all surfaces that can transport didymo and New
-5 ’ These el p .New? ‘mudsnafls Zealand mudsnail, including boats, anchors and fishing
and most other aquatic invasive species.

.= Anc Dock Lines Live Wells gear such as waders, wading boots and nets.
DO NOT release bait into the water. hor Eoan «  Didymo’s microscopic cells and New Zealand mudsnails
Helpful Tips: can survive without water for days. Thorough drying
Violation of the law is a state civil infraction. . o e L (five or more days) or rinsing with hot water or a chemical
Vinlators mavtesubiacttofinas . Avond.wsmng multiple riversina single .day. disinfectant is necessary to assure no live organisms
y ) : — — « Plan time to decontaminate between trips. are transported.
« Designate specific gear, especially porous + Because porous items don't fully dry and may not be
Follow these steps: items like rope and nets, for use only in disinfected by chemical washes, avoid using rope,
infested waters. netting, felt-soled wading boots or other porous materials
i H 4 when possible, or restrict use of these items to a single
1. CLEAN boats, trailers and equipment. Vehicle Rollers Hull Axie bty

2. DRAIN live wells, bilges, ballast tanks, ’ ’ : 5
and all water by pulling drain plugs. Inspection points on boats, trailers, and vehicles

for aquatic invasive species decontamination.

For more information, visit Michigan.gov/Invasives.
Mdlﬁn' GO, omwimen | o = To report new locations of didymo or New Zealand

‘(;IGB ULTURE Bl S mudsnail, email photos and location information to
& Rural Development kA

3. DRY boats and equipment. EGLE-WRD-AIP@Michigan.gov.

4. DISPOSE of unwanted bait in the trash.




New AIS Outreach: Kiosks

Several panels for relevant issues

- Boater laws/recommendations panel B are dumpint.

. K\sn'tl"‘st e tuvenile invasive
- Species focused panels vasive pecieS 16 o foh can be
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- Red swamp crayfish

- "Don’t Dump Bait" panel

- General AIS awareness panel

Distribution

- Carl T. Johnson Hunt and Fish Center in Cadillac
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New AIS Outreach: Billboards

- Multiple billboards with AIS prevention messaging for boaters

and anglers
Summer 2021 & Summer 2022

- AIS program is currently working with Wildlife Forever

to evaluate messaging, locations, and costs
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Actions at Boating Access Sites

Clean Drain Dry stenciling at
boating access sites

Installation of boat washes and

=-p- <>u\>

CD3 stations through partnerships — FEENTZA =S AN =
with local organizations e e
Law Enforcement Division efforts S TR I IR AN
to engage with boaters and L A D RY
enforce laws .

- Thousands of officer hours and
user contacts annually

- Warnings and citations issued




Michigan’s AIS Landing Blitz
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Mobile Boat Wash Partnership

La )erior

8-yr program summary ions visited 2014 - 2022

e 344 events ‘ ’, ”\’\
, 4

e 135+ locations ' S"M'J”é”
« 2,352 boats washed ’

Lake Huron
e 14,000+ contacts
Michiga
mnq(

e 2,200+ volunteer hours
Q’

e ~/5k social media impressions R

« 2022: 133+ boats washed and e
600+ boaters reached during e o
43 mobile boat wash events
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DNR Mobile Boat Wash Program

- Received GLRI to begin implementation in 2023

- Focus will be on DNR-administered access sites
Boating access properties during the summer

State game areas during the fall (waterfowl season)

- First year will focus on SE MI, second year will be
statewide




Pere Marquette River —first reported

New Zealand Mudsnail (NZMS)

infestation in 2015

300+ angler surveys in 2016-17

56% didn’t decontaminate

52% aware of NZMS infestations

Only 46% of “aware” anglers

decontaminate gear

 Transient anglers

 Many visit multiple waters within a
few days

Great Lakes
RESTORATION wd




Wader Wash Stations - Partnering for Impact!

e Seeking partners to
increase awareness and
maintain a wader washing
station

 DNR-Fisheries Division
could assist partners with
construction and provide
messaging




Bolstering Efforts via Grant Programs

Search

Oakland University

 Evaluated effectiveness of
decontamination methods

* Developed video to promote
decontamination

Michigan State University

« Evaluating effectiveness of different AlS
messaging

* Determining usage rates of wader washing

stations
 |dentify hurdles for adopting decon efforts

 |dentify strategies to improve
effectiveness of outreach to prevent AlS
spread




Addressing Concerns with Didymo “Rock Snot”

Nuisance blooms detected in Michigan
« St. Marys, Manistee, and Boardman rivers

Didymo blooms = poor water quality
No open water treatment options available

Focus on increased awareness
* Press releases, social media, direct
communications with stakeholders, NotMISpecies
webinar, promoting decontamination
* Developed and installed new sighage

Funded Lake Superior State University to
investigate environmental conditions that
may lead to nuisance blooms




Threat of Red Swamp Crayfish

- Most invasive crayfish worldwide
Outcompete native species

Dig complex burrows causing erosion and
infrastructure problems

Feed on vegetation and negatively impact
water clarity (water becomes turbid)

Reproduce in large numbers

- Listed as a prohibited species in 2015

Widely available in trade

MI anglers using live crayfish purchased from Live Crawfish | Live Crawfish | Live Crawfish
. Value Pack 100 | Value Pack 120 | Value Pack 150
food markets in southwest Ml Ib FedEX/UPS | Ib FedEX/UPS | Ib FedEx/UPS

e Field e  Field e  Field _
Run Run Run =, A
$474.99 $564.99 $709.99 g
e Select e Select e Select
$499.99 $599.99 $749.99




Outreach Response for Red Swamp Crayfish

Tiny lobsters of doom: Why this invasive
crayfish is bad news b

By KATEWELLS - Ju!

- First confirmed detections in 2017

- Crayfish could have been :
introduced from releases linked to ~
multiple vectors

- Biological supply for schools

- Live food markets

was a red swamp crayfish,” he sighed

- Live bait

- Pet stores T

e . %
Law Enforcement Division

- Inspections and enforcement

Great Lakes -
8 RESTORATION Vd




Promote
public/private
collaboration to
leverage
expertise &

resources as a
mechanism to
address
Michigan's AIS
priorities

Michigan Invasive Species Grant Program
« Competitive state grant program started in 2014

« $3.6M required each year and appropriated by state legislature
« Over $29 million awarded to 203 projects

Great Lakes Restoration Initiative

Clean Boats, Clean Waters
* Mini-grants since 2020
» MSUE AIS Educator

« Resources include E/O materials and training/education

AIlS Task Force

« Engage partners and collaborate on shared goals for AlS
prevention

MI Waterfront Alliance, MI Lakes and Streams Assoc., Ml Boating
Industry Assoc.

Not 1 Species

AGRICUITURE

Rural Development



Thank You!

Seth Herbst, Ph.D.
HerbstS1@michigan.gov

Fisheries Division

Aquatic Species and Regulatory Affairs Unit Manager
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Public Act 288

Signed by Gov. Snyder in 2016

Requires determination of
motorized and non-motorized use
restrictions

Requires DNR to post maps and
mileage open to motorized use
each year

Requires an inventory of forest
roads by region, including:

* Location

* Condition

* Development Level




Inventories Completed

* Dec. 14, 2017: LUOD
designated roads open to ORVs
in the NLP

e Dec. 13, 2018: LUOD identified
UP and SLP roads open to
ORVs

* Maps are fine-tuned each year

* Roads may be opened or
closed to ORVs or other
vehicles



Presenter Notes
Presentation Notes
Fine tuning is based on refinements, correction of errors and proposed changes as 1/10th of forest inventory is performed each year.



W1054 Comments -
< Sept. 1st, 2021 -
2 8 Aug. 31st, 2022

12 Comments - Nov.

. 1st- Dec. 1st, 2022

Process for Change

» Status changes can be initiated by public comment,

Department staff, stakeholders, tribal governments or
local units of government

e Multi-disciplinary DNR team reviews and recommends

changes

* 30-day public review each year before proposed changes

are made

* DNR received 124 comments from Sept. 1, 2021-Aug. 31,

2022; 12 comments were received during the Nov. 1-Dec.
1, 2022 public review phase



2022 Proposals

 Remove 28.3 miles of road
segments from state forest
maps for conventional & ORV
use

* Delete 23.3 miles of roads due
to data cleanup of non-existing
or duplicate roads

e Add 39.7 miles of roads to maps
that were not previously
included in the inventory; 26.5
miles will be open to ORV use,
12.9 miles closed to ORV use,
%%%0.3 miles open to seasonal



Presenter Notes
Presentation Notes
Resource protection, previously bermed or closed in some fashion that got reopened, access that has lead to illegal trails, litter/dumping site, ect.  Each segment proposed for closure to conventional vehicles, and in turn ORV’s, had a “DNR Road Checklist” completed as well….Recreation, habitat, environmental, access, illegal, social.


Miles of Road by Region

* Upper Peninsula: 5,503.4 miles open to ORV use
out of 5,612.8 total miles

* Northern Lower Peninsula: 6,109.9 miles open to
ORV use out of 7,309.2 total miles

* Southern Lower Peninsula: 10.1 miles open to ORV
use out of 365 total miles



Presenter Notes
Presentation Notes
Upper Peninsula total: 98.1 percent of roads open, a 0.1% increase from last year. 
NLP: 83.06 percent of total roads open to ORVS; increase of 0.1% from last.
SLP: Total amount of roads open to ORVs stayed the same.  


What’s Next?

* Director’s action in February

* Maps reflecting approved
changes will be published
online by April 1, 2023

* Signs will be posted on state-
managed forest roads closed to
ORV use, including seasonal
closures







Preliminary 2022 Elk Season Results

Chad Stewart, Deer and EIk Management Specialist
Wildlife Division
January 12, 2023




2022 Late Elk Season Summary

 Hunt Period 2:
— December 10-18
— Hunt Areas H, |, and X

* License Quota: 160
— 50 any elk
— 110 antlerless only elk

« Weather was variable

— Little snow at the beginning of the season, with
better tracking snow later in the season

— Temperatures were cold to mild throughout




Elk Harvest — Late Season

« Hunt Period 2 Harvest

— State hunter harvest: 115 legally
harvested elk
* 46 antlered bulls
* 62 cows
7 calves (3 female, 4 male)
« 72% success (160 hunters)

— 5 reported law events (not
included in harvest totals)

— Tribal harvest; 8 elk
3 bulls and 5 cows



Presenter Notes
Presentation Notes
140 harvested in 2021
2 spike bulls shot by hunters with an antlerless license and 3 incidents of multiple elk shot by one hunter




Presenter Notes
Presentation Notes
Blue dots were successful elk harvests, red dots were reported injured elk
60 drawn in H, 100 drawn in I


Historical Success Rates-Statewide
Drawn Hunters

2018 2019 2020 2021 2022 5 Year Avg.
Early Season 69% 74% 83% 75% 80%

Late Season 83% 92% 86% 89% 72%
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Presenter Notes
Presentation Notes
2016-ES 83/98		LS-92/99
2017-ES 74/99		LS-84/100
2018-ES 69/100	LS-78/94
2019-ES 74/100	LS-89/99
2020-ES 83/100	LS-131/153
2021-ES 73/98		LS- 140/157
2022-ES 78/98		LS-115/160


2022 Total Elk Season Summary

Hunt Period 1 Harvest:

— State hunter harvest: 78 legally harvested elk
26 bulls, 52 cows/calves; 80% success

Hunt Period 2 Harvest:

— State hunter harvest: 115 legally harvested elk
* 46 bulls, 69 cows/calves; 72% success

Tribal Harvest: 11 elk (still being tabulated)
All 3 Pure Michigan hunters successful



Presenter Notes
Presentation Notes
More elk out of primary range than we like, but not generating complaints.  No reports of animals congregating west of i-75 or near Hillman like in years past.


Thank You

www.michigan.gov/elk




Department Climate Policy

Scott Whitcomb

Acting Natural Resources Deputy
January 12, 2023



Climate and Natural Resources

* Climate has always been considered in managing our natural
resources

e Stable climate is predictable, a changing climate is
unpredictable

e All aspects of mission potentially affected
— Infrastructure, forests, recreation, cultural resources



Climate Action

e Executive Branch (EO, ED)
e US Climate Alliance

* Department initiatives
— Sprint Teams
— Carbon Credits
— Utility Scale Solar
— Facilities
— Mass timber



Need for Climate Policy

* Direct and prioritize actions strategically
* Focus on mitigation and adaptation

* Build policy and processes that support strategy and
operations

* Define roles and responsibilities
— Divisions
— Sprint Teams
— Office of Public Lands



Fisheries
Division climate
change action
plan

Joe Nohner & Kevin Wehrly

Lo Lo boon b bone b b e b

Ontario Ministry of Natural Resources 2010



Presenter Notes
Presentation Notes




Goals

1. Increase understanding and communication about
climate change

2. Consider climate change in policy, management, &
operations decisions

3. ldentify and address climate knowledge gaps
4. Reduce Fisheries’ climate change impact


Presenter Notes
Presentation Notes
We’re charged with preserving and protecting Michigan’s public trust natural resources for the use and enjoyment of the public now and in the future. 
We recognize that climate change is occurring and that it threatens these resources.
We’ve developed a climate change action plan to accomplish 4 main goals 
Within that plan we’ve identified 75 actions for us to take so that we can manage more effectively in a changing climate. 
Next, I’ll share handful of the priority actions in the context of their respective goals




Presenter Notes
Presentation Notes
As we developed the action plan, we surveyed our staff and identified the need to increase understanding. Strong desire to have more info to be able to be climate-informed in communications with the public and in resource management

Priority actions include:
Include climate change knowledge and/or communication as a desired skill in new Fisheries position(s) 
Building an internal library of resources to help us incorporate lessons learned from academia and other agencies into our management. 
Assessing staff knowledge to focus internal trainings and information appropriately.
Develop climate change talking points and communications materials for Fisheries – DNR fisheries has an enormous footprint and capacity to provide leadership toward reducing greenhouse gas emissions and minimizing effects on natural resources. We can use this audience to talk about how we see evidence of climate change affecting Michiganders locally in real ways, and talk about solutions that can help us minimize and adapt to these effects. 


i f > )

Photo: Gavin MacDonald, Conservation Resource Alliance



Presenter Notes
Presentation Notes
Conduct a systematic review of Fisheries’ management, operations, and science to identify areas to adapt to and minimize climate change effects on aquatic natural resources – This review of Fisheries activities will be a significant effort for us, and we expect it to pay major dividends as well. We’re planning to have work units go through their activities and facilities usage throughout the year to determine where we can improve. 
For example, our stocking is informed by climate. From Grayling to Walleye, we consider information about the receiving waters to ensure that the fish we’re stocking will thrive. We plan to update our stocking guidelines for all species to include guidance related to the timing and purpose for stocking so that these efforts are climate-informed.
Similarly, in habitat management, we can continue to prioritize and seek projects that build climate resilience. This is probably one of the biggest things we can do to protect fisheries from climate change. For example, we’re collaborating with CRA and have awarded them funding for engineering to remove the Baldwin River Dam. The Baldwin River is a coldwater tributary to the Pere Marquette River, which is an iconic Michigan trout, steelhead, and salmon stream. However, as the climate warms, summertime water temperatures in much of the Pere Marquette will be to warm for trout. So, reconnecting the cold Baldwin River will provide refuge and resilience for these fisheries. 
From here forward, our species-specific management plans should include climate change as a consideration for management moving forward.
Continue to implement programs such as the wildlife action plan and the natural rivers program, which provide climate resilience and facilitate adaptation.
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Grand Traverse Bay ice coverage, 1851 - 2019

~42 days of ice lost in a typical year from 1851-2019
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I ice-free years

Data: The Watershed Center Grand Traverse Bay


Presenter Notes
Presentation Notes
Develop a series of case histories across Michigan showing the effects of climate change on aquatic ecosystems, fish and aquatic natural resources, and people. – there’s a growing body of literature and experience that suggests one of the most effective strategies for initiating and making progress in climate conversations is to have real world, locally relevant, relatable examples. These allow us to move conversations away from abstract concepts and politics and to our shared resources and experiences. This is how we can foster support for climate-informed management decisions. For example, we know that in a typical year today there are about 42 fewer days with ice coverage on Grand Traverse Bay, and that ice-free years are happening more frequently. That has major effects on the ice fishery in the bay and potentially on spawning success for numerous fishes, so we’ll need to ensure that we consider those effects moving forward.





Presenter Notes
Presentation Notes
Perform energy audits of facilities to provide facilities managers recommendations for improved energy efficiency and opportunities for cost-effective greenhouse gas emissions reductions. – 
We’re considering both ROI and practicality. 
We started with the hatcheries, because we have enormous energy costs there. 
DNR Fisheries has secured funding and has a contract in place to install solar arrays at five of six fish hatcheries, with installation planned to take place during the spring and summer of 2023.  These arrays are designed to produce approximately 870kW of power and are expected to save approximately $89,000 in utility expenditures in their first year of operation. This allows us to focus our limited time and funding on other activities to improve fisheries and natural resources

Develop and implement a system to track actions, cost savings, and emissions reductions by Fisheries. –This will help us to assess and communicate our efforts so that we can provide leadership in terms of greenhouse gas reduction and can be more effective in pursuing efficiencies so that we can focus our time and funding to benefit natural resources.




Wildlife and Climate Change

Wildlife Division
Christopher Hoving, PhD

Adaptation Specialist


Presenter Notes
Presentation Notes
Good morning commissioners. As Scott mentioned, I am here to give a brief summary of climate change impacts to wildlife and the Wildlife Division programs in repose to those impacts, with a focus on game species. I am the adaptation specialist within the Wildlife Division. In our Division we have species specialists, like Chad Stewart or Barb Avers, and we have topic specialists like myself. I lead the Division’s adaptation program in much the same way that Chad is our lead on deer issues and Barb is our lead on waterfowl. I work with Chad and Barb and the other species specialists to address climate impacts to their programs, as well as other wildlife management programs like habitat and infrastructure. Today I am going to focus my talk on climate change impacts to Michigan game species. 


Outline

» Which wildlife are vulnerable and why

» Wildlife Division leadership in climate
adaptation field



Presenter Notes
Presentation Notes
My talk has three parts: 
1) how is climate relevant to game species, (often people associate climate impacts with rare species – I won’t be covering that today) 
2) what does the science say about which wildlife are vulnerable and why are they vulnerable, 
3) and then touch on some recent accomplishments of the Wildlife Division’s Adaptation Program.




Data and research needed to
inform regulations setting

» What species are vulnerable?
» Why are they vulnerable?
» Research and monitoring

» Linking research to management




Recent research on Michigan wildlife and climate

trends

Vulnerability assessment of all terrestrial
game species (Hoving et al 2013)

Snowshoe hare, snow, and temperature
(Sultaire et al 2021)

Future of ruffed grouse in Michigan (Pomara
and Zuckerberg 2017)

The future of winter severity in Michigan
(Notaro et al 2014)

Waterfowl migration changes by species
(Notaro et al 2016)



Presenter Notes
Presentation Notes
Lesser Scaup

Greater Scaup
Redhead
Ring-necked duck
Canvasback
Sora


Specific vulnerability studies:
Notaro et al. 2016

» USGS, Michigan DNR, and Ducks Unlimited research

» Waterfowl modeled to shift fall migration by end
of century

» Green Winged Teal: 25 days
» Mallard : 40 days, if ever
» Shift later in fall by 3 to 5 days per decade

» Not just a moving target

» Calendar gap between early and late migrants will
continue to widen




Specific vulnerability studies:
Notaro et al. 2016

» Late migrants like mallards may not migrate
out of the state by end of century

» Michigan’s gain will be southern states’ loss

» Habitat needs for resident waterfowl differ
from migration




Wildlife Division is a National Leader on Climate Adaptation

b

E0Tgs.  MICHIGAN DEPARTMENT OF NATURAL RESOURCES

s
:19 Bl Wildlife Division Report No. 3564
egd” April, 2013

Pristcl by Authority of P.A. 451 of 1994
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» Research and monitoring

» Only state with comprehensive climate vulnerability
assessment of all terrestrial game species

Changing Climate, Changing Wildlife

A Vulnerability Assessment

of 400 Species of Greatest Conservation Need

and Game Species
in Michigan

Christopher L. Hoving', Yu Man Lee’, Peter J. Badra’, and Brian J. Klatt’

Hoving et al 2013
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» Research and monitoring

Featured Article

» Only state with comprehensive climate vulnerability Preparing Wildlife for Climate Change:
assessment of game species How Far Have We Come?

. . . . . OLIVIA E. LEDEE," US. Geological Survey, Northeass Climate Adpeation Science Cener, 1992 Fohuell Avenie, St. Paui, MN 55116, USA
| 2 L] terature review Of C l] mate ad a ptat] on st rateg] es STEPHEN D. HANDLER, Norghern Istituic f Applicd Climate Science, Northern Rescarch Station, USDA Forest Service, 410 MacTnnes Dirive,
Haugheon, MT 49931, USA
Eﬂmsﬁmﬂ L. HOVING, Midsigan Department of Natural Resources, 525 West Allogan Street, Lansing, MI 48909, USA
CHRISTOPHER W. SWANSTON, Northern Institute of Applied Climate Science, Northern Resanrch Station, USDA Forest Service, 410 Maclines
Drive, Houghton, MI 49931, USA
BENJAMIN ZUCKERBERG, Department of Firest and Wildlifs Eusbgy, University of Wiconsin-Madisn, 1620 Lindan Drive, Madison,
WI 53705, USA

ABSTRACT Global biodiversity is in unprecedented dedine and on-the-ground solutions are imperative
for conservation. Althaugh there is a large volume of evidence related to climate change effects on wildlife,
research on dimate adaptation strategies is lagging. To assess the current state of knowledge in dimare
adaptation, we conducted a comprehensive literature review and evaluated 1,346 peer-reviewed publications
for management recommendations designed to address the consequences of climate change on wildlife
populations. From 509 publications, we identified 2,306 recommendations and employed both qualitative
and quantitative methods for data analysis. Although we found an increase in the volume and diversity of
recommendations since 2007, a focus on protected arcas (26%, 596 of 2,306 recommendations) and the
non-reserve matrix (12%, 276 of 2,306 reco dations) remained prominent in the climate adaptation
literature. Common concepts include protected areas, invasive species, ecosystem services, adaptive man-
agement, stepping stones, assisted migration, and conservation easements. In contrast, only 1% of rec-
ommendations focused on reproduction (n=26), survival (n=14), discase (#=26), or human-wildlife
conflict (n=24). Few dations reflected the potential for local-scale management inrerventions.
We demonstrate limited advancement in preparing natural resource managers in cimarte adaptation at local,
management-relevant scales. Additional research is needed to identify and cvaluate climate a
strategies aimed at reducing the vulnembility of wildlife to contemporary climate change.
Wildlife Society.

KEY WORDS biodiversity, climate adaptation, dimate change, management, terrestrial, wil

LeDee et al 2021
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» Review of climate adaptation strategies

» Integrating genetics in climate adaptation
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» Decision support tools

» Better linking vulnerability to management
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CONSERVATION PRACTICE AND POLICY

Applying assessments of adaptive capacity to inform
natural-resource management in a changing climate

Lindsey L. Thurman' @
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Abstract
Adaptive capacity (AC)—the ability of a species to cope with or accommodate climate
hange—is a critical determinant of species vulnerability. Using information on species’

AC in conservation planning is key to ensuring successful outcomes. We identified con-
nections between a list of species” attributes (e.g, traits, population metrics, and behaviors)
that were recently proposed for assessing species’ AC and management actions that may
enhance AC for species at risk of extinction. Management actions were identified based
on evidence from the literature, a review of actions used in other climate adaptation guid-
ance, and our collective experience in diverse fields of global-change ecalogy and climate
adaptation. Selected management actions support the general AC pathways of persist in
place or shift in space, in response to contemporary climate change. Some actions, such
as genetic manipulations, can be used to directly alter the ability of species to cope with
climate change, whereas other actions can indirectly enhance AC by addressing ecologi-
cal or anthropogenic constraints on the expression of a species” innate ahilities to adapt.
Qurs is the first synthesis of potential management actions directly linked to AC. Focus-
ing on AC attributes helps improve understanding of how and why aspects
affecting organisms, as well as the mechanisms by which j
a species’ AC and climate change vulnerability. Adaptive-capacity-i
tation is needed to build connections among the causes of vulne
management actions that can facilitate AC and reduce vulnerab;
conservation paradigms.
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assessment of game species
» Review of climate adaptation strategies

» Integrating genetics in climate adaptation

» Decision support tools

» Better linking vulnerability to management

» Project management checklist

Hansen et al 2022
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A menu of climate change adaptation actions
for terrestrial wildlife management
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literature is weighted towards a narrow range of adaptation
actions and administrative or policy recommendations that are

Linden Drive, Madison, WI 53705, USA typically beyond the decision space and influence of wildlife
Cormespandence professionals. We developed a menu of tiered adaptation
Stephen D. Handler, USDA Forest Service actions for terrestrial wildlife management to translate broad

Northem Research Station and Northern Y t
Intitoge of 4 Clmate Scenee, 410 concepts into actionable approaches to help managers respond

Macinnes Drive, Houghton, M1 49931, UsA. | to climate change risks and meet desired management,
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Serv Seience Center, USDA structured decision-support tool for climats
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Handler et al 2021
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» Review of climate adaptation strategies

» Integrating genetics in climate adaptation

» Decision support tools
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» Project management checklist

» Wildlife management menu and workbook
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