From: Schwartz, Michael K -FS

To: Crizzle, Betty

Subject: RE: Phone call?

Date: Friday, October 28, 2016 11:25:22 AM
Hi Betty,

| just tried you but didn’t leave a message. Call my cell when you are free_
Thanks
Mike

From: Grizzle, Betty [mailto:betty grizzle@fws.gov]

Sent: Friday, October 28, 2016 10:45 AM

To: Schwartz, Michael K -FS <michaelkschwartz@fs.fed.us>
Subject: Re: Phone call?

Yes, that's fine. Thanks!

On Fri, Oct 28, 2016 at 9:40 AM, Schwartz, Michael K -FS <michaelkschwartz@fs.fed.us>
wrote:

| can call in about 25 minutes. Does that work?

From: Grizzle, Betty [mailto:betty grizzle@fws.gov]
Sent: Friday, October 28, 2016 10:39 AM

To: Schwartz, Michael K -FS <michaelkschwartz@fs.fed.us>

Subject: Phone call?

Hi Mike - Thanks again for your time this week. If you are available, can you please give
me a quick call? Would like to talk a bit more about the PVA.

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax

This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or disclosure
of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the
sender and delete the email immediately.



Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



From: Crizzle, Betty

To: Inman. Bob

Subject: Re: Email address for Audrey?

Date: Tuesday, January 24, 2017 3:12:00 PM
Thank you!

On Tue, Jan 24, 2017 at 1:54 PM, Inman, Bob <bobinman@mt.gov> wrote:

Audrey’s cell phone is [

-Bob Inman

Robert M. Inman, PhD
Carnivore-Furbearer Coordinator
Montana Fish, Wildlife and Parks
1420 East 6th Ave., PO Box 200701,
Helena, MT 59620-0701
406-444-0042 (o)

406-570-5326 (c)

bobinman@mt.gov

From: Grizzle, Betty [mailto:betty _grizzle@fws.gov]
Sent: Tuesday, January 24, 2017 2:40 PM

To: Inman, Bob <bobinman@mt.gov>
Subject: Email address for Audrey?

Hi Bob - I found the following email address for Dr. Magoun (from the abstract you sent):

222wsheridan(@gmail.com

Is this correct?



Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215

760-431-5901 fax

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



From: Stephen Torbit

To: John Guinotte

Subject: RE: questions for noaa

Date: Tuesday, February 7, 2017 10:02:57 AM
| agree

Stephen C. Torbit

Assistant Regional Director
Science Applications

U.S. Fish and Wildlife Service
134 Union Blvd.

Lakewood, Colorado 80228
303-236-4602 — Office
720-626-7504 — Cell

From: Guinotte, John [mailto:john_guinotte@fws.gov]
Sent: Tuesday, February 07, 2017 9:45 AM

To: Stephen Torbit
Subject: Re: questions for noaa

Makes a lot of sense to me. The issue will then be how much snow is enough snow in the
worst case warmer scenario in say 2070. We need to get them to come up with a SWE to snow
depth conversion asap. I don't think we want them to show slides of SWE to our group, it will
be confusing, not easily digestible or meaningful.

Best, John

On Mon, Feb 6, 2017 at 3:48 PM, Stephen Torbit <Stephen_Torbit@fws.gov> wrote:

Thanks, | will give it some thought. It occurs to me that most folks are going to be interested in the
low snow, warm years to set a bottom limit on what the snow conditions might be and look at melt
out dates. |still come back to bracketing the uncertainty of snow cover with the future climate, and
not guessing ahead too much, if the models predict that some of the warmer scenarios still show
spring snow. It occurs to me that it will be useful to discuss the meaning of the predictions in terms
of uncertainty and limiting factors. Still not sure what ES is going say about snow, dens and
wolverine reproduction and recruitment.

ST

Stephen C. Torbit

Assistant Regional Director
Science Applications

U.S. Fish and Wildlife Service
134 Union Blvd.

Lakewood, Colorado 80228
303-236-4602 — Office
720-626-7504 — Cell



From: Guinotte, John [mailto:john_guinotte@fws.gov]
Sent: Monday, February 06, 2017 3:43 PM

To: Stephen Torbit
Subject: Re: questions for noaa

No, no outline or anything to go on. I hope we see something from Betty when she gets here.
I'm guessing there will be a lot of questions similar to the ones you and I came up with...bigger
picture issues related to wolverine. snow importance etc. I'm working from home tomorrow. If
you need to get me on the phone you can call cell

Best, John

John Guinotte

Fish and Wildlife Biologist
Ecological Services

U.S. Fish and Wildlife Service
Mountain Prairie Region 6

134 Union Blvd., Lakewood, CO 80228
303-236-4264

john_guinotte@fws.gov

On Mon, Feb 6, 2017 at 3:39 PM, Stephen Torbit <Stephen_Torbit@fws.gov> wrote:

I think that is a great idea. | will have to think about what ES might ask. | take we still have not seen
any kind of an outline or logic model for the SSA. One thing | am sure will be asked is your question
about how can (if at all) these results be extrapolated to Yellowstone, the Winds, Central Idaho, etc.

Stephen C. Torbit

Assistant Regional Director
Science Applications

U.S. Fish and Wildlife Service
134 Union Blvd.

Lakewood, Colorado 80228
303-236-4602 — Office
720-626-7504 — Cell

From: Guinotte, John [mailto:john_guinotte@fws.gov]
Sent: Monday, February 06, 2017 3:36 PM

To: Stephen Torbit
Subject: questions for noaa

Hi Steve,

Do you think we should send a list of questions to NOAA/CU that they might expect to be
asked post presentation? Things like can we make inferences about snowpack across the
range, etc.

Best, John






From: Crizzle, Betty

To: Tony Clevenger
Subject: Re: Wolverine genetics questions
Date: Monday, March 6, 2017 9:47:16 AM

Tony - If you are available this afternoon, I would like to try a phone call. I am teleworking at
home today, but you can call me at (Calif PST) if that's convenient for you. If
you would prefer for me to call you, please send me a phone number.

Thanks again for your time,

Betty

On Thu, Mar 2, 2017 at 11:31 AM, Tony Clevenger <apclevenger(@gmail.com> wrote:
Either or.
I'm around most next week. Mon in morning meeting.

T
Sent from my iPhone

On Mar 2, 2017, at 12:19 PM, Grizzle, Betty <betty grizzle@fws.gov> wrote:

Hi Tony - Thanks for your reply. I am leaving the office shortly and will be out
all day tomorrow.

Are you available for a call next week? Or would you prefer email?

Betty

On Thu, Mar 2, 2017 at 10:07 AM, Tony Clevenger

<apclevenger(@gmail.com> wrote:
Hi Betty,

I’ve been leading the Can Rockies wolverine research and have annual and
summary reports that might help you.

We still don’t have all our genetics data analysed, waiting on 2016 results,
should be done in a week or two.

WE’ve had setbacks due to significant genotyping errors we found that the
RMRS lab made for our 2012-13 data from Banff Yoho Kootenay sampling.

regards

tony

Begin forwarded message:

From: Mirjam Barrueto <m.barrueto@yahoo.com>
Subject: Fw: Wolverine genetics questions

Date: February 6, 2017 at 10:40:02 AM MST

To: Tony Clevenger <apclevenger@gmail.com>, Mike

Sawaya <sawaya.mike@gmail.com>

Reply-To: "m.barrueto@yahoo.com”



<m.barrueto@yahoo.com>
Hi guys

Did you get.this email, too? Not sure what to reply. You may be
better suited.

Cheers,

Mirjam

Sent from Yahoo Mail on Android

On Mon, 6 Feb 2017 at 10:20, Grizzle, Betty
<betty grizzle@fws.gov> wrote:

Hello Mirjam - Dr. Audrey Magoun provided your name and
email address as someone who is studying the genetics of
wolverine. I am a biologist in the Carlsbad (California)
Office of the U.S. Fish and Wildlife Service and am currently

working on the status review for the wolverine for our agency's listing
determination. I have been reviewing many documents/publications and have had
conversations with several wolverine researchers to better understand this species
and its behavior, physiology, habitat requirements, and other characteristics (e.g.,
genetics).

If you have some time this week, I have a few questions; for example, are there
published genetic studies evaluating the taxonomic relationship of North American
and Eurasian wolverines?

Thank you for your time. My contact information is listed below.
Betty

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax
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Anthony P Clevenger, PhD
WTI-Montana State University
Road Ecology Program,
Bozeman, Montana 59717 USA



Mailing address:

138 Birch Avenue

Harvie Heights, Alberta TIW 2W2 Canada
Tel 403 609 2127

Research site - wolverinewatch.org/
Personal site - apclevenger.weebly.com/

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



From: Andrea Ray - NOAA Federal

To: Ben Livneh

Cc: Stephen Torbit; John Guinotte; Joseph Barsugli - NOAA Affiliate
Subject: Re: Wolverine ROMO update

Date: Wednesday, March 22, 2017 10:02:06 AM

Hi all, lets talk at ip mtn via skype or googlehangouts?

I have a personal skype (_) which I can use, but our IT person (Coury) says that
googlehangouts is an option.

John and Ben, (and Steve, but I know you;re in the field & probably can't not make it) -- does
one of those work for you?

thanks, All, Andrea

On Wed, Mar 22, 2017 at 5:07 AM, Ben Livneh <Ben.Livneh@colorado.edu> wrote:
Hi Andrea,

Greetings from Santiago. In terms of a call today, the major item will be to ideally settle on
final settings for DHSVM for ROMO. Note, I am waiting on one more revision/rerun from
Aaron, but should have it by noon (MT), so why don't we try for 1pm mountain time. One
issue, is that the call would need to be done via the web, i.e. I don't think I can call via phone
easily, so perhaps skype or similar (?) but I can check when I get to U. Chile and report back
around 830A mountain time.

Thanks,

Ben

On Mon, Mar 20, 2017 at 12:06 PM, Andrea Ray - NOAA Federal <andrea.ray(@noaa.gov>
wrote:
thanks, Ben -- we'll wait on a time. I'm pretty flexible on Wednesday & will try to keep
open early-mid part of the day which is -3 hours from Chile.

On Mon, Mar 20, 2017 at 12:04 PM, Ben Livneh <Ben.Livneh@colorado.edu> wrote:
Thanks Andrea,
I am preparing to depart shortly. Chile is one time-zone eastward of the eastern time
zone in the US (so it's +3hours from Colorado). I won't know the itinerary for
Wednesday until I get there tomorrow (Tuesday), but will send out an email late
Tuesday or early Wednesday with details and if/how best to have a voice call....
Regarding 2012, that is a good point that it was an unusual spring, and it should be
further noted that it is one of 3 drought years in the baseline period...
More soon
Ben

On Mon, Mar 20, 2017 at 11:58 AM, Andrea Ray - NOAA Federal
<andrea.ray(@noaa.gov> wrote:
Hi all, thanks for the update, Ben. We're going to meet anyway this afternoon to go
over comments on the rest of the draft. How about we plan to check in on Wednesday
once we've seen the latest results. Joe and I talked a bit last week about how to handle



2012 -- partly its an unusual spring weather-wise (we can explain that) that would be
hard to replicate. We can discuss that more when we talk.

Ben -- is there a good time to talk on WEdnesday? we could keep it to a half hour.
Would you confirm what time zone? I think its the same as eastern time, but they may
not have daylight savings.

and thanks to you and Aaron for all the detailed work on this so we can understand the

issues and explain it!
Andrea

On Mon, Mar 20, 2017 at 9:07 AM, Stephen Torbit <Stephen Torbit@fws.gov>
wrote:

Thanks Ben, too bad the monthly data didn’t improve performance as we had hoped. |
am good with using 2002 or 2004 for the assessment. | just want for all of us to think
through how we deal with the perception that we “cherry picked” certain years. | am
sure that the scientific literature on climate modeling has encountered these events
before and has an established language to express these kinds of events. We will need all
of your collective insights and recommendations to provide the logic in the methodology
discussions.

Steve

Stephen C. Torbit

Assistant Regional Director
Science Applications

U.S. Fish and Wildlife Service
134 Union Blvd.

Lakewood, Colorado 80228
303-236-4602 — Office

720-626-7504 — Cell

From: Ben Livneh [mailto:Ben.Livheh@colorado.edu]

Sent: Sunday, March 19, 2017 3:48 PM

To: Stephen Torbit; Guinotte, John; Joseph Barsugli - NOAA Affiliate; Andrea Ray - NOAA
Federal

Subject: Wolverine ROMO update



Hi Steve,

Last week, we explored further precipitation adjustments for ROMO to try to
improve performance in 2012 SCA prediction. However, the resulting model
simulations only yielded very modest improvements.

Therefore, my recommendation is to note that 2012 was problematic in our analysis
and instead to focus on 2002 and/or 2004 as drought years, since the performance
was better.

This weekend Aaron put together a matrix of model performance both spatially,
SCA compared with MODIS, as well as at the SNOTEL locations, for number of
days exceeding 100mm of SWE. After reviewing, we found a few minor errors that
he is working to fix and will plan on having a revised version by Tuesday, which
should enable us to make a final parameter selection and then redo the GCM deltas.
Aaron has 2 exams this week (one in Snow Hydrology very apropos!) so we set the
Tuesday deadline rather than sooner.

I'll be landing in Santiago Tuesday and will likely resume internet access on
Wednesday when I set up at the university there.

I hope all is well,

Ben

Ben Livneh, Ph.D

Assistant Professor, Department of Civil, Environmental, and Architectural
Engineering

&
Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)

Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309,
USA

Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/



Andrea J. Ray, Ph.D.

NOAA Earth System Research Lab, Mailcode R/PSD1
325 Broadway, Boulder, CO 80305-3328

(tel) 303-497-6434

(fax) 303-497-6449

andrea.ray(@noaa.gov
www.researchgate.net/profile/Andrea Ray?2

Ben Livneh, Ph.D
Assistant Professor, Department of Civil, Environmental, and Architectural Engineering

&
Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)
Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309, USA

Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Andrea J. Ray, Ph.D.

NOAA Earth System Research Lab, Mailcode R/PSD1
325 Broadway, Boulder, CO 80305-3328

(tel) 303-497-6434

(fax) 303-497-6449

andrea.ray(@noaa.gov
www.researchgate.net/profile/Andrea_Ray2

Ben Livneh, Ph.D
Assistant Professor, Department of Civil, Environmental, and Architectural Engineering

&
Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)
Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309, USA

Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Andrea J. Ray, Ph.D.

NOAA Earth System Research Lab, Mailcode R/PSD1
325 Broadway, Boulder, CO 80305-3328

(tel) 303-497-6434

(fax) 303-497-6449

andrea.ray(@noaa.gov
www.researchgate.net/profile/Andrea Ray?2



From: Crizzle, Betty

To: Guinotte. John
Subject: Re: updated dens w meltout
Date: Wednesday, March 22, 2017 10:10:50 AM

John - I left Steve a voicemail about AK this morning.
You can call me on my home phone -

On Wed, Mar 22, 2017 at 9:09 AM, Guinotte, John <john_guinotte@fws.gov> wrote:
Hi Betty, I don't have your cell number. I'm wondering if you've heard anything back from
the Alaska folks? Also, update on NOAA work. Steve and I have both edited a draft version
of their report. They still need to add the section on Rocky Mountain, but the overall draft
looks good. I don't have a hard date from them on completion, but it should be soon.

Best, John

John Guinotte
Fish and Wildlife Biologist

Ecological Services

U.S. Fish and Wildlife Service
Mountain Prairie Region 6

134 Union Blvd., Lakewood, CO 80228
303-236-4264

john guinotte@fws.gov

On Tue, Mar 21, 2017 at 2:10 PM, Grizzle, Betty <betty grizzle(@fws.gov> wrote:
Thanks John. I will check this over with Ed when I am back in the office (teleworking
today and tomorrow, and maybe Thursday). I did create a linear regression of elevation
and latitude, and that "slope" is significant.

One thing I will need from you - a summary of the sources used to create our current
range map (I am attaching the pdf Ed created here). I know we used COSEWIC and
Inman, but it would be helpful if you could prepare a summary of how you created the

polygons.

Similarly, I will need a summary of how you calculated melt out date (and how this was
defined, which I think you sent to me earlier) and how you used MODIS imagery.

Hope that makes sense. Thanks again for all your help with this.
Betty

On Tue, Mar 21, 2017 at 12:54 PM, Guinotte, John <john_guinotte@fws.gov> wrote:
Hi Ed,
Here is the updated dens file with meltout.

Let me know if it works for you.
Best, John

John Guinotte

Fish and Wildlife Biologist
Ecological Services

U.S. Fish and Wildlife Service



Mountain Prairie Region 6
134 Union Blvd., Lakewood, CO 80228
303-236-4264

john guinotte@fws.gov

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



From: Andrea Ray - NOAA Federal

To: Ben Livneh

Cc: Stephen Torbit; John Guinotte; Joseph Barsugli - NOAA Affiliate
Subject: Call @ 1230et via SKYPE Re: Wolverine ROMO update

Date: Wednesday, March 22, 2017 11:09:17 AM

Check your skype for in invitation from me, _ Joe -- we can do this from my
office. I'll initiate a group skype just before 1230.

Ben -- rather than sharing screens, if you have things to show, can you either post them on
googledocs, or have aaron send them to me and I will??

Thanks, Andrea

On Wed, Mar 22, 2017 at 10:56 AM, Ben Livneh <Ben.Livneh@colorado.edu> wrote:
Hi Andrea,

I think it will just be me, as Aaron has class. I think either is fine, if we need to share
multiple screens I'm not sure which is easier..

Ben

On Wed, Mar 22, 2017 at 10:00 AM, Andrea Ray - NOAA Federal <andrea.ray@noaa.gov>

wrote:
Ben -- our messages crossed see above... I'll change to 1230 mtn, that's fine with me

will Aaron join us? up to you

On Wed, Mar 22, 2017 at 9:10 AM, Ben Livneh <Ben.Livneh@colorado.edu> wrote:
Hi again,

Could we aim for 1230PM MT for a call? Note: Aaron is redoing a few things and
expects that it will be down to the wire, so hopefully 1230 will be suitable.

*Note: I will have internet access (through eduroam, thankfully!), but most likely not
phone access. Is there a suitable means to do a call in that fashion--please let me know.
In the very worst case, I could probably just summarize things via email...

Best,

Ben

On Wed, Mar 22, 2017 at 5:07 AM, Ben Livneh <Ben.Livneh@colorado.edu> wrote:
Hi Andrea,

Greetings from Santiago. In terms of a call today, the major item will be to ideally
settle on final settings for DHSVM for ROMO. Note, | am waiting on one more
revision/rerun from Aaron, but should have it by noon (MT), so why don't we try for
1pm mountain time. One issue, is that the call would need to be done via the web, i.e.
I don't think I can call via phone easily, so perhaps skype or similar (?) but I can check
when I get to U. Chile and report back around 830A mountain time.

Thanks,

Ben



On Mon, Mar 20, 2017 at 12:06 PM, Andrea Ray - NOAA Federal
<andrea.ray(@noaa.gov> wrote:
thanks, Ben -- we'll wait on a time. I'm pretty flexible on Wednesday & will try to
keep open early-mid part of the day which is -3 hours from Chile.

On Mon, Mar 20, 2017 at 12:04 PM, Ben Livneh <Ben.Livneh@colorado.edu>
wrote:
Thanks Andrea,
I am preparing to depart shortly. Chile is one time-zone eastward of the eastern
time zone in the US (so it's +3hours from Colorado). I won't know the itinerary for
Wednesday until I get there tomorrow (Tuesday), but will send out an email late
Tuesday or early Wednesday with details and if/how best to have a voice call....
Regarding 2012, that is a good point that it was an unusual spring, and it should be
further noted that it is one of 3 drought years in the baseline period...
More soon
Ben

On Mon, Mar 20, 2017 at 11:58 AM, Andrea Ray - NOAA Federal

<andrea.ray(@noaa.gov> wrote:
Hi all, thanks for the update, Ben. We're going to meet anyway this afternoon to

go over comments on the rest of the draft. How about we plan to check in on
Wednesday once we've seen the latest results. Joe and I talked a bit last week
about how to handle 2012 -- partly its an unusual spring weather-wise (we can
explain that) that would be hard to replicate. We can discuss that more when we
talk.

Ben -- is there a good time to talk on WEdnesday? we could keep it to a half
hour. Would you confirm what time zone? I think its the same as eastern time,
but they may not have daylight savings.

and thanks to you and Aaron for all the detailed work on this so we can
understand the issues and explain it!
Andrea

On Mon, Mar 20, 2017 at 9:07 AM, Stephen Torbit
<Stephen Torbit@fws.gov> wrote:

Thanks Ben, too bad the monthly data didn’t improve performance as we had
hoped. |am good with using 2002 or 2004 for the assessment. | just want for all
of us to think through how we deal with the perception that we “cherry picked”
certain years. | am sure that the scientific literature on climate modeling has
encountered these events before and has an established language to express these
kinds of events. We will need all of your collective insights and recommendations
to provide the logic in the methodology discussions.

Steve



Stephen C. Torbit

Assistant Regional Director
Science Applications

U.S. Fish and Wildlife Service
134 Union Blvd.

Lakewood, Colorado 80228
303-236-4602 — Office

720-626-7504 — Cell

From: Ben Livneh [mailto:Ben.Livneh@colorado.edu]

Sent: Sunday, March 19, 2017 3:48 PM

To: Stephen Torbit; Guinotte, John; Joseph Barsugli - NOAA Affiliate; Andrea Ray -
NOAA Federal

Subject: Wolverine ROMO update

Hi Steve,

Last week, we explored further precipitation adjustments for ROMO to try to
improve performance in 2012 SCA prediction. However, the resulting model
simulations only yielded very modest improvements.

Therefore, my recommendation is to note that 2012 was problematic in our
analysis and instead to focus on 2002 and/or 2004 as drought years, since the
performance was better.

This weekend Aaron put together a matrix of model performance both
spatially, SCA compared with MODIS, as well as at the SNOTEL locations,
for number of days exceeding 100mm of SWE. After reviewing, we found a
few minor errors that he is working to fix and will plan on having a revised
version by Tuesday, which should enable us to make a final parameter
selection and then redo the GCM deltas. Aaron has 2 exams this week (one in
Snow Hydrology very apropos!) so we set the Tuesday deadline rather than
sooner.

I'll be landing in Santiago Tuesday and will likely resume internet access on
Wednesday when I set up at the university there.

I hope all is well,



Ben

Ben Livneh, Ph.D

Assistant Professor, Department of Civil, Environmental, and Architectural
Engineering

&

Fellow, Cooperative Institute for Research in Environmental Sciences
(CIRES)

Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder
80309, USA

Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Andrea J. Ray, Ph.D.

NOAA Earth System Research Lab, Mailcode R/PSD1
325 Broadway, Boulder, CO 80305-3328

(tel) 303-497-6434

(fax) 303-497-6449

andrea.ray(@noaa.gov
www.researchgate.net/profile/Andrea Ray2

Ben Livneh, Ph.D

Assistant Professor, Department of Civil, Environmental, and Architectural Engineering
&

Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)
Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309, USA
Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Andrea J. Ray, Ph.D.

NOAA Earth System Research Lab, Mailcode R/PSD1
325 Broadway, Boulder, CO 80305-3328

(tel) 303-497-6434



(fax) 303-497-6449

andrea.ray(@noaa.gov
www.researchgate.net/profile/Andrea Ray?2

Ben Livneh, Ph.D

Assistant Professor, Department of Civil, Environmental, and Architectural Engineering
&

Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)
Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309, USA

Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Ben Livneh, Ph.D

Assistant Professor, Department of Civil, Environmental, and Architectural Engineering
&

Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)
Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309, USA
Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Andrea J. Ray, Ph.D.

NOAA Earth System Research Lab, Mailcode R/PSD1
325 Broadway, Boulder, CO 80305-3328

(tel) 303-497-6434

(fax) 303-497-6449

andrea.ray(@noaa.gov
www.researchgate.net/profile/Andrea Ray?2

Ben Livneh, Ph.D

Assistant Professor, Department of Civil, Environmental, and Architectural Engineering
&

Fellow, Cooperative Institute for Research in Environmental Sciences (CIRES)
Campus Box 216 UCB, Ekeley S250C, University of Colorado, Boulder 80309, USA

Phone: 303-735-0288 | http://www.colorado.edu/lab/livneh/

Andrea J. Ray, Ph.D.
NOAA Earth System Research Lab, Mailcode R/PSD1



325 Broadway, Boulder, CO 80305-3328
(tel) 303-497-6434
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From: Guinotte. John

To: BEE] @icloud.com

Subject: avalanche map for Glacier NP
Date: Monday, April 10, 2017 4:27:30 PM
Dear Paul,

I spoke to Art Mears last week and he said you created an avalanche map for Glacier NP some
years ago. I'm wondering if this data exists in digital/GIS form so we can use it? If not, can
you send me a digital version of the map?

We are currently working on a species status assessment for the wolverine in the lower 48.
We'd like to identify potential avalanche run out zones in Glacier and overlay some of the
known den sites we have collated. Happy to chat on phone if you prefer.

Thanks John

John Guinotte, PhD

Fish and Wildlife Biologist
Ecological Services

U.S. Fish and Wildlife Service
Mountain Prairie Region 6

134 Union Blvd., Lakewood, CO 80228
303-236-4264

john guinotte@fws.gov



From: Crizzle, Betty

To: apclevenger@gmail.com
Subject: Follow-up
Date: Tuesday, June 20, 2017 9:34:27 AM

Hi Tony - Are you available for a phone call sometime today? Would like to follow-up with
you on wolverine genetic studies.

I am working from home today, so if you would prefer to call me, please use this

number... _

Thanks for your time,
Betty

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



From: Crizzle, Betty

To: Shoemaker, Justin

Cc: Seth Willey; Jodi Bush

Subject: Re: Wolverine project plan

Date: Wednesday, November 9, 2016 2:35:16 PM

Attachments: Wolverine Project Plan DRAFT 18 mo timeline 10132016.BJGedits.docx

My brief comments (my second review) on the Project Plan Justin sent by email on October
24 (see attached).

FYI - from page 9: The ULT Project Manager is responsible for the majority of the work of
the schedule, Project Plan, FR document, scheduling/coordinating meetings or Core Team
calls, coordinating Phase 3 activities with other Core Team members, and assisting the FO(s),
as needed.

Is Justin back November 14?

On Mon, Oct 24, 2016 at 8:49 AM, Shoemaker, Justin <justin_shoemaker@fws.gov> wrote:
Our baby has arrived and I'm on paternaty leave until Nov. 14.

Attached is a version of the project plan w/ a few more names and numbers of people in the
other regions. We'll need to check w/ the regions and make sure the right names are in there
for us to include on the teams. And we should share this w/ the others when we think its in
good enough shape. The only thing I think I was waiting on was some input on the detailed
timeline, that can just be taken out as far as I'm concerned.

And the bullet points and outline I sent out several days ago needs to go to Dana once all are
good w/ those.

Justin Shoemaker

Senior Listing Biologist

U.S. Fish and Wildlife Service, Region 6
1511 47th Avenue, Moline, IL 61265
Phone: 309-757-5800 ext. 214

Email: justin_shoemaker@fws.gov

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



PROJECT PLAN FOR THE WOLVERINE LISTING DETERMINATION

U.S. Fish and Wildlife Service
Mountain-Prairie Region

1.0 INTRODUCTION

This Project Plan (Plan) presents our process to guide our analysis of information to determine if
the North American wolverine (wolverine; Gulo gulo luscus) should be listed as threatened or
endangered. The Plan will be used by the Lead Field Office (Lead FO), Lead Regional Office
(Lead RO), the Unified Listing Team (ULT), Headquarters (HQ), and Mountain-Prairie Regional
Solicitor’s Office (RSOL), as well as Assisting FOs (Assist FO) and Assisting ROs (Assist RO).
The purpose of this project plan is to outline the expectations for the team developing the listing
determination for the wolverine. The project plan outlines the overall approach that will be used
to develop the Federal Register (FR) listing documents, roles and responsibilities of participants,
and a schedule. This provides participants a common understanding of roles and responsibilities,
and standard operating procedures in achieving the overall project goal. It also provides
managers with an understanding of the project schedule and expectations.

1.1 Purpose: In compliance with a Court order that remanded our previous withdrawal of a
proposed rule to list a Distinct Population Segment (DPS) of the wolverine (79 FR 47522;
August 13, 2014), the Service will prepare either a revised proposed rule to list or a revised
withdrawal of the previous proposed rule (78 FR 7864; February 4, 2013). In October 2016, the
Service published a FR notice to announce the vacature of the withdrawal rule to the public, the
proposed status since the judge’s ruling, and reopen the public comment period on the February
4, 2013 proposed rule to list the contiguous U.S. DPS of the North American wolverine.
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1.2 Package Document Requirements: Project Plan and Schedule, Species Status Assessment,
Federal Register document (proposed rule), Information Memorandum, References Cited, and
Outreach Package.

See associated schedule for a list of milestones and deliverables needed for package development
and submittal. Additional office-specific (internal to the Lead FO operations) may also apply but
may not be represented in the Plan and schedule.

Project Schedule

The chart below shows the general time allotment for major milestones of this project which we
expect to take 18 months. This is the minimum amount of time necessary for us to complete a
thorough and robust Species Status Assessment (SSA) for wolverine, hold expert elicitation
meetings and information sessions as necessary, fully consider a new snow persistence climate
study being conducted in coordination with NOAA, and seek peer and partner review on our
SSA report and the science behind it, publish a revised proposed listing rule if appropriate, and
reopen the public comment period, and prepare and publish a final listing rule. This timeline will
provide the minimum time necessary for coordination with partners, State agencies, and Federal
Register document development and review across the multiple Service offices involved with
this highly complex listing decision. The chart contains timeline options for both a decision to
list and not list the wolverine. Also, we assume that if we decide to list the wolverine, and we
decide that critical habitat is prudent and determinable, that we would not have time to propose
critical habitat concurrently with a revised proposed listing rule. We could however publish a
proposed critical habitat rule with the final listing rule, and then finalize critical habitat at a later
date.
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2.0 Phase 1: Project Planning

Prior to the kickoff call, the Lead RO will draft this Project Plan, and confirm participants and
points of contact (see Section 3.0). The Project Plan serves as a road map for all team members
for completing documents and actions that contribute directly or indirectly toward the
publication of a FR document and completion of the listing evaluation. This phase starts with a
“kick-off” call/meeting that includes identification of the various team members including the
Core Team (see section 2.1 below). During the Project Plan phase, the Lead RO will provide the
draft plan to all members of the Core Team for review and approval.

During the kickoff call, the Core Team will discuss any administrative or processing concerns
with the package as a group to be sure everyone is clear on how the process will proceed. The
Core Team members will also identify and discuss if there are any precursory steps or crucial
uncertainties that need to be resolved prior to package development or any recommendation
meeting. In addition, the Core Team also should discuss whether there are differences in
potential threats or biology, etc., across the range of the taxon that may be important to resolve at
the initial stages of package development. In other words, the Core Team needs to think about
what kinds of preparatory work needs to be resolved prior to the recommendation phase (see
Phase 3 below). If we are aware of uncertainties at this stage. they should be discussed during
Phase 1 and early Phase 2, and managers on the Recommendation Team should be briefed. If we
know about uncertainties at that time or if there are concerns, we should have a check-in call
with management to discuss and resolve any issues so the Core Team can proceed on the
package development.

The Core Team determines when the Project Plan is complete, but each team member “briefs up”
to ensure that everyone is comfortable with deadlines, assignments, review schedules, and work
products included in the plan. Additionally, the Lead FO Core Team member should begin
compiling, reviewing, and organizing information (i.e.. the start of Phase 2 overlaps with Phase
1). Note that Core Team or management concerns at any level/office need to be addressed at the
appropriate phase (see Section 7.0 below) as opposed to when analyses are completed and the
Species Status Assessment or FR documents are being drafted.

2.1 Participants/Points of Contact

The development of the analysis to support a listing decision will be conducted by a Core Team
of Service biologists from Region 6, Region 1, and Region 8 (see “Roles and Responsibilities”
section below). A management team will provide management oversight and leadership
direction. The RSOL will be involved as a Core Team member specifically to provide legal
advice on the rationales and decisions that are developed throughout the listing action. We will
also engage additional subject matter experts and stakeholders as appropriate.

Table 1: CORE TEAM MEMBERS

CONTACT
NAME ROLE OFFICE INFORMATION
Justin Shoemaker | ULT Project Manager R6 RO 309-757-5800 x214

. ______________________________________________________________________________________________________________________|]
October 6, 2016 draft Page 5









subsequently be reviewed by their manager and then the Core Team. In general throughout this
process, other Core Team members will provide assistance during the assessment (e.g.,
participating on monthly Core Team calls, conducting and addressing issue-specific needs,
helping with some portions of the analysis based on geographic or other topical expertise).

The Core Team will review products of the analysis and determine when it is ready to move to
the Decision Phase. Each Core Team member is responsible for working with managers in their
offices to ensure that everyone is comfortable with the analysis and the decision to move to the
next phase.

Review by the Core Team of the draft SSA is crucial, and it is important to strive for a Final SSA
prior to the development of the FR document (Phase 4). An SSA that is incomplete will hinder
the effectiveness of each Core Team member’s responsibilities and potentially cause a domino-
effect for completing Phase 3 and 4 actions. The Core Team will review the draft SSA to: (1)
Evaluate for completeness of information and analyses, (2) determine if the information
presented is relevant to or necessary for the decision(s) to be made, (3) determine if the
methodology and analyses discussion is clear and logically presented; and (4) determine if the
biological conclusions are sound and based on the information and analyses presented. This
process allows for informal review, technical assistance, and policy advice during development
and drafting of the SSA.

4.0 Phase 3: Decision Phase & Recommendation Team Meeting

Phase 3 includes a meeting of the Recommendation Team members (see Table 3 above). This
phase is intended to be an open discussion by all participants of the biological information in the
Species Report and how it may apply to the regulatory framework of the Act.

In advance of the meeting, the Recommendation Team members review the draft SSA and any
other relevant information suggested by the Core Team. At the Recommendation Team meeting,
the FO Core Team Lead (with Core Team assistance as needed) presents a brief overview of the
information in the SSA, typically through use of a PowerPoint presentation. The discussion and
the rationales for the listing recommendation will be recorded by a notetaker (provided by the
Lead RO). There does not need to be consensus among Recommendation Team members for a
listing recommendation to be made, in fact, independent concerns and conclusions are welcome.

Rationales for listing/not listing, and if applicable threatened or endangered status, will be
requested from members and recorded. Near the end of the Recommendation Team meeting, a
clear outline and rationale(s) for the recommendations are typically stated by the ranking
Recommendation Team member for the notes. If “clear-cut” decisions are not evident by the
ranking Recommendation Team member (typically the ARD/DARD, or possibly the RD/DRD if
available to attend), the ranking member will conduct additional discussions with the RD as soon
as possible to receive input and a decision(s) for the path forward. The decision for the path
forward would subsequently be conveyed to the Recommendation Team members by the ARD,
DARD, or a designee.
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If it is determined that the species is warranted for listing as threatened or endangered, a Critical
Habitat Project Plan would immediately be developed and added to this project plan by the ULT
Project manager for determining critical habitat for the species. Any critical habitat proposal is
expected to be developed concurrently with the proposed listing rule.

Phase 4: Federal Register Document

The FO Core Team Leader and ULT Project Manager will draft the FR document based on the
analysis and the Recommendation Team meeting. Once drafted, the FR document (as well as an
associated Information Memorandum) will be reviewed by the FO and RO Regional Liaison, and
subsequently reviewed and surnamed by those individuals identified in Table 4. The ULT Project
Manager will also coordinate PPM review concurrent with RD surname review, and then process
through HQ for final surnames and publication.

6.0 Roles and Responsibilities

The purpose of this section is to identify specific roles and responsibilities for each
organizational level of the Core Team to ensure that expectations are clear.

The ULT Project Manager is responsible for the majority of the work of the schedule, Project
Plan, FR document, scheduling/coordinating meetings or Core Team calls, coordinating Phase 3
activities with other Core Team members, and assisting the FO(s), as needed. The FO Core Team
Lead is responsible for the majority of the work on the analyses contained in the SSA and the
Decision Phase PowerPoint Presentation development and delivery. Other Core Team members
are expected to participate and assist throughout the process on an as-needed basis, as well as
participate on all Core Team calls, review, and provide input on the various work products
leading up to and including the FR listing document according to the schedule associated with
this Project Plan. It is the responsibility of the Core Team during Phase 1 to develop an efficient
plan for sharing information and conducting reviews. It is critical that all Core Team members
coordinate and communicate with their management regarding the expectations outlined in this
Project Plan, thus ensuring that this process operates effectively and efficiently.
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6.1 Lead FO (Montana FO)

e FO Core Team Leader and FO managers work with the ULT Project Manager to develop
the Project Plan and associated schedule, and update as necessary.

e FO Core Team Leader and managers review the Project Plan and schedule, and
understand time commitments. The Lead FO identifies whether the level of commitment
can be met (given an FO staff’s potential other assignments), or whether other
internal/FO workload considerations should be adjusted based on the level of complexity
of package.

e FO Core Team Leader and other FO Core Team members brief up to FO Project Leader,
advising them of the package direction, and coordinating with the ULT Project Manager
if issues need to be discussed or resolved in an informal or formal meeting.

e The FO Core Team Lead serves as species expert, gathering the best available scientific
and commercial information and is responsible for the scientific analysis, summarizing
the analysis and biology in the SSA, and presenting at the Recommendation Team
meeting. The FO Core Team Lead drafts and completes the SSA with input and reviews
provided by Core Team Members. Lead FO managers provide internal oversight for FO
Core Team Lead and ensure quality of work products (i.e., concise, clear articulation of
the scientific analysis and biological story conveyed in the assessment).

e The FO Core Team Lead and the Lead FO manager participate on Core Team conference
calls and meetings associated with the various phases of the project.

e The FO Core Team Lead coordinates the review of the best available science (e.g.,
literature), as well as any information received by Federal agencies, States, Tribes, or
other partners. If necessary, the Lead FO works with the ULT Project Manager on
development of any tribal correspondence and coordination letters.

e The Lead FO serves as primary contact for stakeholders and public and ensures that all
partners and major stakeholders have been contacted throughout the process, as needed,
and that actual notification under the Act of State and County representatives has been
completed. This may require coordination with the Assist FO to ensure partners are kept
apprised of decisions that may affect them.

e The Lead FO collaborates with the ULT Project Manager and RO External Affairs lead to
ensure an outreach plan is drafted at the time the FR document is ready for ARD/RD
review.

e The Lead FO drafts and publishes any Legal Notices required, as well as all other
External Affairs responsibilities related to a FR publication.
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e Lead FO participants identified in Tables 1 and 3 participate in the Recommendation
Team meeting, as well as any other management or other Recommendation Team
member meetings that may be needed.

e With ULT Project Manager and Core Team assistance as needed, the Lead FO prepares a
PowerPoint presentation for the Recommendation Team meeting. The Lead FO presents
a summary of the biology, analyses, and both the current and projected future condition
of the species to the Recommendation Team.

e The FO Core Team Lead assists the ULT Project Manager in the development of the
draft FR document (as needed), and helps develop the associated Information
Memorandum for the Director/Secretary. With Lead FO management input or review, the
FO Core Team Lead also develops any additional briefing papers that may be needed for
additional RO or HQ-level meetings.

e The FO Core Team Lead solicits information for and maintains the decisional record. All
records will be transferred to the Helena FWO once the final decisional record is
complete.

e The FO Core Team Lead coordinates with the ULT Project Manager and other Core
Team members as issues arise and notifies the ULT Project Manager immediately if
issues are not being addressed or assistance is needed and briefs Lead FO management,
as needed.

e Unless coordinating directly with RSOL for a specific topic, the FO Core Team Lead will
avoid including RSOL on Core Team/mass emails related to this package. Instead,
coordination directly with RSOL will be on an as-needed basis, recognizing that the
ULT Project Manager will forward as necessary all files or records that we may need
RSOL assistance (thus providing a clean separation between privileged and non-
privileged records). Cooperatively with ULT Project Manager, the FO Core Team Lead
ensures coordination is maintained with RSOL and legal concerns are addressed
appropriately in a timely manner.

e FO Core Team Lead conducts note-taking of Core Team meeting/conference calls (main
ideas/issues) for the decisional record, requesting assistance from the Assist FO Core
Team Member if help is needed. These notes will serve as a record of the main points
discussed and should be made available to Core Team members within a day of each
call/meeting.

6.2 Assist FOs (CA, CO, ID, OR, WA, WY Field Offices)

e The Assist FO Core Team Member and managers review the Project Plan and schedule,
and understand time commitments. Staff and managers should identify whether the level
of commitment can be met (given the Assist FO Core Team Member’s potential other
assignments), or whether other internal/Assist FO workload considerations should be
adjusted to ensure Core Team expectations (e.g., deliverables) are met.
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e Assist FO Core Team Member and/or Assist FO Manager briefs up to the Assist FO
Project Leader, advising them of the package direction, coordinating with the ULT
Project Manager if issues need to be discussed or resolved in an informal meeting or
formal Recommendation Team meeting.

e The Assist FO Core Team Member and Assist FO Manager participate on Core Team
conference calls and meetings associated with the various phases of the Project Plan.

e The Assist FO Core Team Member helps the FO Core Team Lead complete the scientific
analysis and applicable portions of the SSA if needed, providing input and reviews as a
Core Team Member.

e Asneeded, the Assist FO assists the ULT Project Manager and FO Core Team Lead
develop and disseminate any correspondence with partners or interested parties within
their portion of the species’ range.

e The Assist FO serves as primary contact for stakeholders and public within their range of
the wolverine. Through coordination with the FO Core Team Lead, the Assist FO ensures
all partners or major stakeholders in the respective Assist FO’s jurisdictions have been
contacted throughout the process, as needed, and that actual notification under the Act of
State and County representatives has been completed. The Assist FO ensures partners are
kept apprise of decisions that may affect them. This may require multiple discussions
with partners as warranted (given the FO Core Team Lead does not regularly or typically
coordinate with these partners).

e The Assist FO coordinates with the Lead FO to determine and process outreach needs
related to the wolverine. The Assist FO also ensures that the FO’s outreach needs are
included in a draft outreach plan developed by Lead FO and provided to the ULT Project
Manager at the time the FR document is ready for ARD/RD surname review.

e The Assist FO participates in Recommendation Team Meeting, as well as any other
management or Recommendation Team meetings that may be needed.

e Ifneeded, the Assist FO assists the FO Core Team Lead prepare a PowerPoint
presentation for the Recommendation Team meeting.

e Ifneeded, the Assist FO assists the ULT Project Manager and FO Core Team Lead in
development and review of the FR document and associated Information Memorandum.
If needed, also assists the FO Core Team Lead develop any additional briefing papers
that may be needed for additional management or Recommendation Team meetings.

e The Assist FO coordinates with Assist FO Manager, ULT Project Manager, and other
Core Team members as issues arise. Notify the ULT Project Manager immediately if
issues are not being addressed or assistance is needed and brief FO management, as
needed.
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e Unless coordinating directly with RSOL for a specific topic, the Assist FO will avoid
including RSOL on Core Team/mass emails related to this package. Coordination will be
directly with RSOL on an as-needed basis, recognizing that the ULT Project Manager
will forward as necessary all files or records that we may need RSOL assistance (thus
resulting in a clean separation between privileged and non-privileged records). The Assist
FO will work cooperatively with ULT Project Manager and Lead FO to ensure
coordination is maintained with RSOL and legal concerns are addressed appropriately in
a timely manner.

e Ifneeded, assist FO Core Team Lead as note taker of Core Team meeting/conference
calls (main ideas/issues) for the decisional record. These notes will serve as a record of
the main points discussed and notification to Core Team members not available to
participate on meetings/calls.

o The Assist FO will assist with preparation of outreach materials as necessary.

e The Assist FO will provide the FO Core Team Lead with decisional record files
throughout the process, as needed, and will transfer all files upon publication of the FR
document.

6.3 Lead RO (ULT Project Manager, ULT Region 6 Liason, Other Region 6 Managers)

e ULT Project Manager serves as coordinator and facilitator of all aspects of the listing
evaluation process, including Core Team meetings/conference calls.

e ULT Project Manager, ULT Region 8 Liason, and other Lead RO managers provide
guidance on policy, regulations, technical guidance, and assistance on any other
significant issues to FO Core Team Lead and FO Core Team Assist offices, as needed.

e ULT Project Manager develops Regulatory Information Data Form (RID) and Regulatory
Action Alert (RAA) forms.

e ULT Project Manager drafts Project Plan and associated schedule, and works with other
Core Team members and managers to develop and finalize the Project Plan and schedule.

e ULT Project Manager provides email notification to all Core Team members and meeting
participants regarding action items following Core Team conference calls/meetings.

e ULT Project Manager ensures coordination is maintained with RSOL and legal concerns
are addressed appropriately in a timely manner. Serves as primary contact/coordinator
with RSOL, including meeting invitations and document reviews, to help ensure that
privileged records are not mixed with non-privileged records.

e ULT Project Manager participates in the development of the assessment in coordination
with the Core Team.
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e ULT Project Manager reviews the scientific analysis documents, the SSA, and other
documents as applicable, and ensures information is developed such that it clearly
presents and discusses all important issues, incorporates a logic chain for conclusions,
and can be easily incorporated into pertinent sections of the FR document.

e ULT Project Manager Serves as the Core Team’s copyeditor for the assessment once the
Lead FO Manager determines the SSA is ready for Core Team review.

e ULT Project Manager coordinates early and often with Core Team members as issues
arise. Notifies Core Team members immediately if issues are not being addressed or
assistance is needed, and briefs the ULT Region 6 Liaison and other RO management, as
necessary.

e ULT Project Manager develops agendas for Core Team calls, the Recommendation Team
meeting, and other meetings as applicable, coordinating with Core Team Members and
managers, as needed.

e [fdesired by the Lead FO, the ULT Project Manager assists in developing a PowerPoint
presentation for briefing the Recommendation Team meeting (including associated tools
that may be needed for the meeting). The ULT Project Manager reviews the draft
PowerPoint in preparation for the Recommendation Team meeting.

e ULT Project Manager participates in the Recommendation Team meeting. The ULT
Project manager, with ULT Region 6 Liaison assistance, will ensure that a facilitator and
note taker are provided for this meeting. The note taker will document the discussion and
the rationale for the recommendations.

e ULT Project Manager processes the review and surnaming of the FR document and
associated files (e.g., Information Memorandum).

e ULT Project Manager ensures necessary RSOL review and surnames are obtained for FR
document prior to transmittal to HQ.

e ULT Project Manager ensures review of the FR document by HQ’s Division of Policy,
Performance, and Management Program (PPM).

e ULT Project Manager coordinates with RO External Affairs staff on package
development (i.e., includes FO External Affairs contact is included in FR document
transmittals so they have the most recent version for creating outreach documents).

e ULT Project Manager assists HQ with any substantive edits that may be needed in the FR
document after formal transmittal to HQ.
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e ULT Project Manager ensures all supportive information for the FR document (e.g., SSA,
References Cited) are finalized and provided to HQ for eventual posting on the Internet at
http://www.regulations.gov.

e ULT Project Manager and all other RO-level participants provide decisional record files
to the Lead FO according to the decisional record milestones identified in the schedule.

6.4 Assist ULT Member and Coordinating ROs (R1 and R8)

e Assist ULT Member from R1/R8 RO will participate on Core Team assessment analysis,
meetings, and monthly calls, and relay information to R1/R8 RO management as
necessary throughout the project.

o Assist ULT Member reviews Project Plan and associated schedule, and understands time
commitment. Briefs up to managers, as appropriate.

e Assist ULT Member will be responsible for coordination with other relevant Service
programs within R1/R8.

e Assist ULT member will review and provide comment on the assessment products as
needed and coordinate R1/R8 review and concurrence of the FR document.

o R1/R8 management and ULT member will participate in the Recommendation Team
Meeting and provide R1/R8 recommendation and feedback.

e Assist ULT Member is responsible for coordinating discussions between R6 and R1/R8 if
there are differences of opinion and concerns from R1/R8. Necessary discussions should
be scheduled in a timely fashion as to not greatly slow down the project. Every effort
should be given to raise issues as they arise and avoid big issues at the last minute.

6.5 RSOL
e RSOL Office Lead participates on Core Team kick-off call and other Core Team monthly
calls as needed, providing legal guidance and risk analysis as necessary throughout listing

evaluation process.

e Reviews Project Plan and associated schedule, and understands time commitment. Briefs
up to managers, as appropriate.

e Provides critical review and legal advice on the information provided in the SSA and
associated documents.

e Participates in Recommendation Team Meeting, providing feedback on potential
concerns and legal advice.
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e Provides review and RSOL surname of streamlined FR document.
7.0 CONTROL AND REPORTING

7.1 Reporting Procedures and Issue/Problem Management

For biological or analytical related issues or concerns related to the analysis developed for the
SSA, contact the FO Core Team Lead. For all other potential issues or concerns related to
development of the FR document, scheduling concerns, or any other project-related issue
addressed in this Project Plan, contact the ULT Project Manager.

Depending on the issue/concern, the FO Core Team Lead and ULT Project Manager will confer
and either: (1) Discuss and address the issue during the next regularly scheduled Core Team
call/meeting, (2) discuss and address the issue via an impromptu Core Team call/meeting, or (3)
brief FO management, the ULT Region 6 Liaison, and other RO management by holding an
impromptu call/meeting with the Core Team, FO management, and RO management to discuss
and address the issue.

7.2 Project Monitoring

Barring unforeseen circumstances, the Core Team anticipates that the schedule with associated
deliverables and milestones will be met. If there is a hint that some aspect of the schedule will be
impacted (e.g., a reviewer will be unable to conduct their scheduled review by the designated
date, a document will not be available by a designated date), that individual is to immediately
contact the ULT Project Manager who will then promptly coordinate with the appropriate
individual(s) so members can plan accordingly. In the event that some aspect of the schedule
needs to be modified, the ULT Project Manager will coordinate with the Core Team and
ultimately be responsible for providing an amicable alternative that would provide no impact or
the least impact possible (which will take into account potential impacts to other deliverables and
milestones). In such circumstances, the schedule could be updated; thus, the schedule is treated
as a living document throughout the process.

7.3 Document Reviews

The Core Team is expected to conduct concurrent information/document reviews. All document
reviews are expected to be completed by close of business on the designated due date as outlined
in the associated schedule, with edits/comments provided electronically (i.e., edits and comments
embedded through track changes tool in the MS Word document that is provided for review). All
controversial comments will be addressed to the Core Team for potential issue resolution during
the next conference call/meeting, or impromptu call/meeting, as needed. Any comment/issue that
is not resolved by the Core Team may be elevated as outlined in Section 7.1. Miscellaneous
additional specifics regarding document reviews include the following:

7.3.1 All Core Team members are responsible for notifying their internal management (as
applicable) in advance regarding the schedule for review of the various documents and
participation on conference calls/meetings associated with those documents or various
issues.
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From: Crizzle, Betty

To: Shoemaker, Justin

Cc: Caitlin Snyder

Subject: Re: Wolverine - revised project plan

Date: Wednesday, December 7, 2016 4:02:42 PM
Attachments: Wolverine Project Plan DRAFT 12072016 BJGedits.docx

See attached for my review.
Sorry, but I had a few more comments about this than I expected. Let me know if you have
questions.

On Wed, Dec 7, 2016 at 12:00 PM, Shoemaker, Justin <justin_shoemaker@fws.gov> wrote:
Please take a look at the attached project plan, most importantly the timeline chart. Please
let me know by tomorrow if you have any edits. I will be sending this out to the Core Team
later this week and pushing for it to be finished once and for all.

Justin Shoemaker

Senior Listing Biologist

U.S. Fish and Wildlife Service, Region 6
1511 47th Avenue, Moline, IL 61265
Phone: 309-757-5800 ext. 214

Email: justin_shoemaker@fws.gov

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax















2.0 Phase 1: Project Planning

Prior to the kickoff call, the Lead RO will draft this Project Plan, and confirm participants and
points of contact (see Section 3.0). The Project Plan serves as a road map for all team members
for completing documents and actions that contribute directly or indirectly toward the
publication of a FR document and completion of the listing evaluation. This phase starts with a
“kick-off” call/meeting that includes identification of the various team members including the
Core Team (see section 2.1 below). During the Project Plan phase, the Lead RO will provide the
draft plan to all members of the Core Team for review and approval.

During the kickoff call, the Core Team will discuss any administrative or processing concerns
with the package as a group to be sure everyone is clear on how the process will proceed. The
Core Team members will also identify and discuss if there are any precursory steps or crucial
uncertainties that need to be resolved prior to package development or any recommendation
meeting. In addition, the Core Team also should discuss whether there are differences in
potential threats or biology, etc., across the range of the taxon that may be important to resolve at
the initial stages of package development. In other words, the Core Team needs to think about
what kinds of preparatory work needs to be resolved prior to the recommendation phase (see
Phase 3 below). If we are aware of uncertainties at this stage. they should be discussed during
Phase 1 and early Phase 2, and managers on the Recommendation Team should be briefed. If we
know about uncertainties at that time or if there are concerns, we should have a check-in call
with management to discuss and resolve any issues so the Core Team can proceed on the
package development.

The Core Team determines when the Project Plan is complete, but each team member “briefs up”
to ensure that everyone is comfortable with deadlines, assignments, review schedules, and work
products included in the plan. Additionally, the Lead FO Core Team member should begin
compiling, reviewing, and organizing information (i.e.. the start of Phase 2 overlaps with Phase
1). Note that Core Team or management concerns at any level/office need to be addressed at the
appropriate phase (see Section 7.0 below) as opposed to when analyses are completed and the
Species Status Assessment or FR documents are being drafted.

2.1 Participants/Points of Contact
The development of the analysis to support a listing decision will be conducted by a Core Team
of Service biologists from Region 6, Region 1, and Region 8 (see “Roles and Responsibilities”

section below). A management team will provide management oversight and leadership
direction. The RSOL will be involved as a Core Team member specifically to provide legal
advice on the rationales and decisions that are developed throughout the listing action. We will
also engage additional subject matter experts and stakeholders. as appropriate.

Table 1: CORE TEAM MEMBERS

CONTACT
NAME ROLE OFFICE INFORMATION
Justin Shoemaker | ULT Project Manager R6 RO 309-757-5800 x214

. ______________________________________________________________________________________________________________________|]
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participating on monthly Core Team calls, conducting and addressing issue-specific needs,
helping with some portions of the analysis based on geographic or other topical expertise).

The Core Team will review products of the analysis and determine when it is ready to move to
the Decision Phase. Each Core Team member is responsible for working with managers in their
offices to ensure that everyone is comfortable with the analysis and the decision to move to the
next phase.

Review by the Core Team of the draft SSA is crucial, and it is important to strive for a Final SSA
prior to the development of the FR document (Phase 4). An SSA that is incomplete will hinder
the effectiveness of each Core Team member’s responsibilities and potentially cause a domino-
effect for completing Phase 3 and 4 actions. The Core Team will review the draft SSA to: (1)
Evaluate for completeness of information and analyses, (2) determine if the information
presented is relevant to or necessary for the decision(s) to be made, (3) determine if the
methodology and analyses discussion is clear and logically presented; and (4) determine if the
biological conclusions are sound and based on the information and analyses presented. This
process allows for informal review, technical assistance, and policy advice during development
and drafting of the SSA.

4.0 Phase 3: Decision Phase & Recommendation Team Meeting

Phase 3 includes a meeting of the Recommendation Team members (see Table 3 above). This
phase is intended to be an open discussion by all participants of the biological information in the
Species Report and how it may apply to the regulatory framework of the Act.

In advance of the meeting, the Recommendation Team members review the draft SSA and any
other relevant information suggested by the Core Team. At the Recommendation Team meeting,
the FO Core Team Lead (with Core Team assistance as needed) presents a brief overview of the
information in the SSA, typically through use of a PowerPoint presentation. The discussion and
the rationales for the listing recommendation will be recorded by a note taker (provided by the
Lead RO). There does not need to be consensus among Recommendation Team members for a
listing recommendation to be made, in fact, independent concerns and conclusions are welcome.

Rationales for listing/not listing, and if applicable threatened or endangered status, will be
requested from members and recorded. Near the end of the Recommendation Team meeting, a
clear outline and rationale(s) for the recommendations are typically stated by the ranking
Recommendation Team member for the notes. If “clear-cut” decisions are not evident by the
ranking Recommendation Team member (typically the ARD/DARD, or possibly the RD/DRD if
available to attend), the ranking member will conduct additional discussions with the RD as soon
as possible to receive input and a decision(s) for the path forward. The decision for the path
forward would subsequently be conveyed to the Recommendation Team members by the ARD,
DARD, or a designee.

If it is determined that the species is warranted for listing as threatened or endangered, a Critical
Habitat Project Plan would immediately be developed and added to this project plan by the ULT
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Project manager for determining critical habitat for the species. Any critical habitat proposal is
expected to be developed concurrently with the proposed listing rule.

Phase 4: Federal Register Document

The FO Core Team Leader and ULT Project Manager will draft the FR document based on the
analysis and the Recommendation Team meeting. Once drafted, the FR document (as well as an
associated Information Memorandum) will be reviewed by the FO and RO Regional Liaison, and
subsequently reviewed and surnamed by those individuals identified in Table 4. The ULT Project
Manager will also coordinate PPM review concurrent with RD surname review, and then process
through HQ for final surnames and publication.

6.0 Roles and Responsibilities

The purpose of this section is to identify specific roles and responsibilities for each
organizational level of the Core Team to ensure that expectations are clear.

The ULT Project Manager is responsible for the majority of the work of the schedule, Project
Plan, FR document, scheduling/coordinating meetings or Core Team calls, coordinating Phase 3
activities with other Core Team members, and assisting the FO(s), as needed. The FO Core Team
Lead is responsible for the majority of the work on the analyses contained in the SSA and the
Decision Phase PowerPoint Presentation development and delivery. Other Core Team members
are expected to participate and assist throughout the process on an as-needed basis, as well as
participate on all Core Team calls, review, and provide input on the various work products
leading up to and including the FR listing document according to the schedule associated with
this Project Plan. It is the responsibility of the Core Team during Phase 1 to develop an efficient
plan for sharing information and conducting reviews. It is critical that all Core Team members
coordinate and communicate with their management regarding the expectations outlined in this
Project Plan, thus ensuring that this process operates effectively and efficiently.
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e Provides critical review and legal advice on the information provided in the SSA and
associated documents.

e [Participates in Recommendation Team Meeting, providing feedback on potential
concerns and legal advice |

t Commented [BIG21]: Please check this!

e Provides review and RSOL surname of streamlined FR document.
7.0 CONTROL AND REPORTING

7.1 Reporting Procedures and Issue/Problem Management

For biological or analytical related issues or concerns related to the analysis developed for the
SSA, contact the FO Core Team Lead. For all other potential issues or concerns related to
development of the FR document, scheduling concerns, or any other project-related issue
addressed in this Project Plan, contact the ULT Project Manager.

Depending on the issue/concern, the FO Core Team Lead and ULT Project Manager will confer
and either: (1) Discuss and address the issue during the next regularly scheduled Core Team
call/meeting, (2) discuss and address the issue via an impromptu Core Team call/meeting, or (3)
brief FO management, the ULT Region 6 Liaison, and other RO management by holding an
impromptu call/meeting with the Core Team. FO management, and RO management to discuss
and address the issue.

7.2 Project Monitoring

Barring unforeseen circumstances, the Core Team anticipates that the schedule with associated
deliverables and milestones will be met. If there is a hint that some aspect of the schedule will be
impacted (e.g., a reviewer will be unable to conduct their scheduled review by the designated
date, a document will not be available by a designated date), that individual is to immediately
contact the ULT Project Manager who will then promptly coordinate with the appropriate
individual(s) so members can plan accordingly. In the event that some aspect of the schedule
needs to be modified, the ULT Project Manager will coordinate with the Core Team and
ultimately be responsible for providing an amicable alternative that would provide no impact or
the least impact possible (which will take into account potential impacts to other deliverables and
milestones). In such circumstances, the schedule could be updated; thus, the schedule is treated
as a living document throughout the process.

7.3 Document Reviews

The Core Team is expected to conduct concurrent information/document reviews. All document
reviews are expected to be completed by close of business on the designated due date as outlined
in the associated schedule, with edits/comments provided electronically (i.e., edits and comments
embedded through track changes tool in the MS Word document that is provided for review). All
controversial comments will be addressed to the Core Team for potential issue resolution during
the next conference call/meeting, or impromptu call/meeting, as needed. Any comment/issue that
is not resolved by the Core Team may be elevated as outlined in Section 7.1. Miscellaneous

additional specifics regarding document reviews include the following:
1
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From: Crizzle, Betty

To: Justin Shoemaker

Subject: Re: Invitation: Wolverine DPS discussion w/ Dana @ Thu Feb 16, 2017 7:15am - 9am (betty_grizzle@fws.gov)
Date: Thursday, February 9, 2017 2:37:21 PM

Attachments: DPS Presentation.pdf

Hi Justin - We created a pdf version of a PowerPoint presentation related to Listing (re
species, subspecies) and DPS policy for our gnatcatcher panel. I removed the general listing
slides and created just a DPS discussion document, attached here. I'll let you decide if this
condensed version (only 9 slides) is something that might be beneficial for the group meeting
next week.

Betty

On Thu, Feb 9, 2017 at 11:29 AM, Justin Shoemaker <justin _shoemaker@fws.gov> wrote:

Wolverine DPS discussion w/ Dana more details »
Pre-meeting reading:

The DPS arguments captured in the:

2008 wolverine 12-mo finding

2010 wolverine 12-mo finding and 2013 proposed listing rule (largely the same)
DPS policy

Most should be here in person. We can send out a conference line if needed.

When Thu Feb 16, 2017 7:15am — 9am Pacific Time
Where Bison conference room, 6th floor, RO (map)

Video call  https://plus.google.com/hangouts/_/doi.gov/justin-shoemake

Calendar  betty grizzle@fws.gov

Who = justin_shoemaker@fws.gov - organizer
= caitlin snyder@fws.gov

= bryon holt@fws.gov

- john_ guinotte@fws.gov

« jodi_bush@fws.gov

- stephen torbit@fws.gov
- michael thabault@fws.gov
= marjorie_nelson@fws.gov

= betty grizzle@fws.gov

= dana.jacobsen@sol.doi.gov
Going? Yes - Maybe - No more options »

Invitation from Google Calendar

You are receiving this email at the account betty grizzle@fws.gov because you are subscribed for invitations on
calendar betty_grizzle@fws.gov.

To stop receiving these emails, please log in to https://www.google.com/calendar/ and change your notification



settings for this calendar.

Forwarding this invitation could allow any recipient to modify your RSVP response. Learn More.

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



Columbia Basin pygmy rabbit Canada lynx

Distinct Population Segments

Southern rockhopper penguin



History of DPS

The ESA allows listing of populations as endangered
species or threatened species

— As noted earlier: “species” includes any subspecies of fish or
wildlife or plants, and any distinct population segment of
any species of vertebrate fish or wildlife which interbreeds
when mature

Congress determined that the Service needed to be
able to adopt different management practices for
different populations, based on their need

1978 ESA Amendments - DPS restricted to vertebrates

DPSs are to be used “sparingly and only when the
biological evidence indicates that such action is
warranted”



DPS — Defined by Policy*

e Policy identifies principles that guide the Services’ listing,
delisting, and reclassification of DPSs of vertebrate species

e Three Elements:

— Discreteness - Discreteness of the population segment in relation
to the remainder of the species to which it belongs;

— Significance - The significance of the population segment to the
species to which it belongs

— Conservation Status - The population segment’s conservation
status in relation to the ESA standards for listing

Grizzly bear

*Joint FWS/NMFS policy published February 7, 1996 (61 FR 4722)



Discreteness

Markedly separate from other populations of same taxon
e Physical, physiological, ecological, or behavioral factors
e Genetic or morphological information may be used

Delimited by international boundaries within which differences in control
of exploitation, management of habitat, conservation status, or
regulatory mechanisms exist that are significant in light of section
4(a)(1)(D) of the Act (that is, are existing regulatory mechanisms
designed to protect a species adequate?)

Red tree vole Marbled murrelet



Significance

Consider biological and ecological significance

May include, but not limited to:

Persistence of DPS in an ecological setting unusual or unique for the
taxon

Evidence that loss of the DPS would result in a significant gap in the
range

Evidence that the DPS represents the only surviving natural occurrence
of a taxon that may be more abundant elsewhere as an introduced
population outside its historical range

Evidence that the DPS differs markedly from other populations of the
species in its genetic characteristics



Data relevant to
Discreteness and Significance

Genetics
Morphology/morphometrics
Biogeography

Behavior

Ecology

Each is sufficient, not all (including genetics) are
required



Conservation Status

 Does it meet the Act's definitions of "endangered species" or
"threatened species”?
e Example: Black-footed albatross
 Hawaiian Islands DPS and Japanese Islands DPS

 Determined discrete and significant
e Discrete based on behavior of strong nest fidelity, physical separation,

genetics
* Significant because loss of 1 population would result in significant gap in
range, and markedly different genetics

e After evaluation, neither of these DPSs warranted listing under
the ESA



e Different DPSs of the same vertebrate taxon can be assigned
different ESA classifications (E or T).

 Example: Atlantic sturgeon
 Endangered
 New York Bight DPS
e Chesapeake Bay DPS
e Carolina DPS
e South Atlantic DPS
e Threatened
e Gulf of Maine DPS
e Discreteness based on genetic differences
e Unique ecological settings



DPS Summary

e Discreteness, Significance, and Conservation Status
Criteria

* Include DPS Analysis in 90-Day Petition Finding, 12-
Month Finding, Proposed Listing, and Final Listing
(if applicable)

Fisher Southern resident Killer whales Arctic grayling



From: Google C_lendar on behalf of Justin Shoemaker

jov; bryon holt@fws.gov; marjorie nelson@fws.gov; jodi bush@fws.gov; dana.jacobsen@sol.doi.gov; stephen torbit@fws.gov; betty grizzle@fws.gov

To: john gov; caitlin gov; michael
Subject: Wolverine DPS discussion w/ Dana
Attachments: invite. cs

more details » <hitpsi/ . googlecomcalendar cvent?
action VIEW&eid b 3RVOHBy

Wolverine DPS discussion w/ Dana
Pre-meeting reading:

‘The DPS arguments ot ed in the:
2008 wolverine 12-mo findin
2010 wolverine 12-mo finding and 2013 proposed lstng rule (lagely th same)
DPS policy

Most should be here in person. We can send out a conference line if needed.

‘When
‘Thu Feb 16, 2017 8:15am — 10am Mountain Time
Where

UBmd3MuZ292&tok MjQjanVzdGluX3Nob2Vty WtlckBmd3MuZ292MDImM2Q4MWQzM2EANmMQ30GNmY WUOZGE] Y TMWNMQ VmNQ&etz D

hl en>

Bison conference room, 6th floor, RO (map <https://maps.google.com/maps?q Bison conference room, 6th floor, RO&hI en>)

Video call

hitps://plus.googl /doi. hoemak ol /_idoi

Calendar

John j\unutleofw\ gov
Who

«justin_shoemaker@fiws.gov
- organizer

« caitlin_snyder@fws.gov

« michael_thabault@fws.gov

elson@fws.gov
jodi Dushi@we.gov
- danajacobsentgsol doi gov

anVzdGluX3Nob2VtY WtlckBmd3Muz292.nl17bk74fmb7s74gto8ppf3j k>

« betty 3rlzzlc@fws gov

Going?

Yes <htps/sww googlecom/calendarievent?

action RESPOND&eid b 3c2¢0Z3RvON JBmd3MuZ292&rst 1&tok MjQjanVzdGluX3Nob2VtY WilekBmd3MuZ292MDImM2Q4MWQzM2E4NmQIOGNmY WUOZGEY TMwNmQ Qaetz hl en>

Maybe <Htps:/iww. google.com/calendar/event?

action RESPOND&eid b 3c2¢0Z3RvON JBmd3MuZ2926rst 3&tok MjQjanVzdGluX3Nob2VtY WilekBmd3MuZ292MDImM2Q4MWQzM2E4NmQIOGNmY WUOZGE Y TMwNmQwZi Qaetz /D hl en>

No <hitps://www google. comcalendarivent?

action RESPONDGid b 3erc0Z3RVO JBmd3MuZ292&rst 2&tok MjQjanVzdGluX3Nob2VtY WilekBmd3MuZ292MDImM2Q4MWQzM2EANmQIOGNmY WUOZGE Y TMwNmQwZj EzMmEXN2VmNQ&etz Dy bl en>
P

e W etd R OW IS es O£ RV OHBZ] UBmd3MuZ292&t0k MjQjanVzdGluX3Nob2VtY WilckBmd3MuZz292MDImM2Q4MWQzM2EANmQ30GNmY WUOZGET Y TMwNmQ VmNQ&etz ica/D hl en>

Invitation from Google Calendar <https://www.google.com/calendar/>

‘You are receiving this email at the account john_guinotte@fuws.gov because you are subscribed for invitations on calendar john_guinotte@fws.gov.

To stop receiving these emails, please log in to hitps://www.google.com/calendar/ and change your nofification settings for this calendar.

1 71,

Forwarding this invitation could allow any recipient to modify your RSVP response. Learm More



Attachment 20170209 122944 EM_Wolverine DPS discussion w__ Dana.ics (2843 Bytes) cannot be converted to PDF format.



From: Shoemaker. Justin

To: Crizzle, Betty

Subject: Wolverine meeting agenda

Date: Monday, February 13, 2017 9:05:54 AM
Attachments: Wolverine SSA Meeting Agenda.docx
Betty,

Let me know if you have suggestions. I'd like to get this to the group today.

Justin Shoemaker
Acting Branch Chief for Classification and Recovery

U.S. Fish and Wildlife Service, Region 6
1511 47th Avenue, Moline, IL 61265
Phone: 309-757-5800 ext. 214

Email: justin_shoemaker@fws.gov



Wolverine SSA Meeting Agenda

2/15/17

8:00-10:30 — Discuss analysis progress so far, initial products and maps, den site analysis
10:30 — Break and setup for NOAA presentation

11:00 — NOAA presentation

12:00 — Lunch

1:00-3:00 — Question and answer session with NOAA/CU

3:00-4:30 — Discussion w/ FWS on how to incorporate NOAA results into the SSA

2/16/17

8:15 — Wolverine DPS discussion w/ SOL
10:00 — FWS discussion on DPS, next steps
12:00 - lunch

1:00-4:30 — Discuss next steps for the analysis, products and deliverables, fitting it all into the SSA core
conceptual model (current and future condition)



From: Shoemaker. Justin

To: Zelenak, Jim
Subject: Re: Invitation: Wolverine DPS discussion w/ Dana @ Thu Feb 16, 2017 8:15am - 10am (jim_zelenak@fws.gov)
Date: Tuesday, February 14, 2017 12:04:44 PM

1 added one to the invite

Justin Shoemaker
Acting Branch Chief for Classification and Recovery

U.S. Fish and Wildlife Service, Region 6
1511 47th Avenue, Moline, IL 61265
Phone: 309-757-5800 ext. 214

Email: justin_shoemaker@fws.gov

On Tue, Feb 14, 2017 at 12:12 PM, Zelenak, Jim <jim_zelenak@fws.gov> wrote:

Is there a conference line/passcode for this?

On Tue, Feb 14, 2017 at 10:47 AM, Justin Shoemaker <justin shoemaker@fws.gov> wrote:
Wolverine DPS discussion w/ Dana more details »
Pre-meeting reading:

The DPS arguments captured in the:

2008 wolverine 12-mo finding

2010 wolverine 12-mo finding and 2013 proposed listing rule (largely the same)
DPS policy

Most should be here in person. We can send out a conference line if needed.

When Thu Feb 16, 2017 8:15am — 10am Mountain Time
Where Bison conference room, 6th floor, RO (map)

Video call  https://plus.google.com/hangouts/ /doi.gov/justin-shoemake
Calendar  jim_zelenak@fws.gov

Who e justin shoemaker@fws.gov - organizer
marjorie nelson@fws.gov
dana.jacobsen@sol.doi.gov
jodi_bush@fws.gov

nicole alt@fws.gov

bryon holt@fws.gov
= betty grizzle@fws.gov

e jim_zelenak@fws.gov
stephen torbit@fws.gov

< john guinotte@fws.gov
caitlin_snyder@fws.gov
michael thabault@fws.gov



Going? Yes - Maybe - No more options »

Invitation from Google Calendar

You are receiving this email at the account jim_zelenak@fws.gov because you are subscribed for invitations on

calendar jim_zelenak@fws.gov.

To stop receiving these emails, please log in to https://www.google.com/calendar/ and change your notification
settings for this calendar.

Forwarding this invitation could allow any recipient to modify your RSVP response. Learn More.

Jim Zelenak, Biologist

U.S. Fish and Wildlife Service
Montana Ecological Services Office
585 Shepard Way, Suite 1

Helena, MT 59601

(406) 449-5225 ext. 220

jim_zelenak@fws.gov



From: Shoemaker. Justin

To: Jacobsen. Dana

Cc: Marjorie Nelson

Subject: Wolverine SSA update for RD
Date: Monday, June 12, 2017 1:30:06 PM
Dana,

We're having an update briefing on wolverine SSA for the RD on Thursday. I'll sen you an
invite. I can also share a briefing memo with you when we have it finished. Generally we'll be
discussing the recent key scientific info that will feed into the SSA report and differences from
what we knew last time around.

Justin Shoemaker
Classification Biologist

U.S. Fish and Wildlife Service, Region 6
Phone: 309-757-5800 x214

Email: justin_shoemaker@fws.gov



From: Shoemaker. Justin

To: Seth Willey; Grizzle, Betty; Jodi Bush; Marjorie Nelson
Subject: Wolverine 18 schedule planning documents

Date: Monday, October 17, 2016 2:33:04 PM
Attachments: Wolverine 18 mo schedule outline.docx

Wolverine Project Plan DRAFT 18 mo timeline 10132016.docx
20160628 Wolverine Talking Points for SOL use 10132016.docx

All,
Attached: the 18 mo project plan, the timeline outline, and the talking points for SOL.

I'm not on leave yet, but I wanted to get what I have to all of you. Please look at the colored
chart timeline in the project plan and see if this revised version captures what we've discussed
so far. Also, I'm leaning towards taking out the detailed timeline table towards the end of the
project plan.

The project plan also contains tables w/ names and numbers of all those involved w/ the
project. We need to get the other regions to provide input here, so far its been me cobbling
together who I think should be involved and a few names that have been provided to me.
When we send this around again, we should just ask regions to fill in those that they want
involved, either as core team, decision team, or other.

The timeline outline and talking points need to go to Dana once we're good w/ them and
leadership has been informed.

If you have suggested edits on any of these let me and Betty know. I'll work on this as long as
I'm still in the office.

Justin Shoemaker

Senior Listing Biologist

U.S. Fish and Wildlife Service, Region 6
1511 47th Avenue, Moline, IL 61265
Phone: 309-757-5800 ext. 214

Email: justin_shoemaker@fws.gov






IF NOT-WARRANTED FOR LISTING
IV. Final withdrawal of proposed listing rule (if not-warranted): May — Aug 2017
a. Draft not-warranted FR notice: May 2017 —Jun 2017
b. Core Team reviews FR notice: Jun 2017
d. Surname and review of FR notice: July-Aug 2017
e. Delivery to Federal Register: Aug 2017
IF WARRANTED FOR LISTING

V. Publish revised proposed listing rule and open public comment period: May — Aug 2017. (There is
not enough time at this point in the process to concurrently propose critical habitat.)

a. Draft not-warranted FR notice: May 2017 — Jun 2017
b. Core Team reviews FR notice: Jun 2017
d. Surname and review of FR notices: July-Aug 2017
e. Delivery to Federal Register: Aug 2017
f. Open comment period for 60 days: Sep - Oct
VI. Proposed Critical Habitat Designation (if prudent and determinable): May — Oct 2017
a. Begin developing potential critical habitat: May 2017
b. Discuss potential critical habitat with management at listing decision briefing: May 2017
c. Develop maps for critical habitat: May - Jun 2017
d. Write Incremental Effects Memo (IEM): Jul 2017
e. Core team reviews |[EM: Aug 2017
f. Federal Agencies review IEM: Aug 2017
g. Consultants develop economic analysis: Sep — Oct 2017
h. Critical habitat decision phase: Sep - Oct 2017

VII. Preparation of Final Listing and Proposed Critical Habitat (if prudent and determinable) Federal
Register Documents

a. Draft Listing FR notice: Sep — Nov 2017



b. Draft Proposed Critical Habitat FR notice: Sep — Nov 2017
c. Core Team reviews FR notices: Nov — Dec 2017

d. Surname and review of FR notices: Dec 2017 — Feb 2018
e. Delivery to Federal Register: Feb 2018

VIII. Finalize Critical Habitat — schedule to be determined at a later date



PROJECT PLAN FOR THE WOLVERINE LISTING DETERMINATION

U.S. Fish and Wildlife Service
Mountain-Prairie Region

1.0 INTRODUCTION

This Project Plan (Plan) presents our process to guide our analysis of information to determine if
the North American wolverine (wolverine; Gulo gulo luscus) should be listed as threatened or
endangered. The Plan will be used by the Lead Field Office (Lead FO), Lead Regional Office
(Lead RO), the Unified Listing Team (ULT), Headquarters (HQ), and Mountain-Prairie Regional
Solicitor’s Office (RSOL), as well as Assisting FOs (Assist FO) and Assisting ROs (Assist RO).
The purpose of this project plan is to outline the expectations for the team developing the listing
determination for the wolverine. The project plan outlines the overall approach that will be used
to develop the Federal Register (FR) listing documents, roles and responsibilities of participants,
and a schedule. This provides participants a common understanding of roles and responsibilities,
and standard operating procedures in achieving the overall project goal. It also provides
managers with an understanding of the project schedule and expectations.

1.1 Purpose: In compliance with a Court order that remanded our previous withdrawal of a
proposed rule to list a Distinct Population Segment (DPS) of the wolverine (79 FR 47522;
August 13, 2014), the Service will prepare either a revised proposed rule to list or a revised
withdrawal of the previous proposed rule (78 FR 7864; February 4, 2013). In October 2016, the
Service published a FR notice to announce the vacature of the withdrawal rule to the public, the
proposed status since the judge’s ruling, and reopen the public comment period on the February
4, 2013 proposed rule to list the contiguous U.S. DPS of the North American wolverine.
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1.2 Package Document Requirements: Project Plan and Schedule, Species Status Assessment,
Federal Register document (proposed rule), Information Memorandum, References Cited, and
Outreach Package.

See associated schedule for a list of milestones and deliverables needed for package development
and submittal. Additional office-specific (internal to the Lead FO operations) may also apply but
may not be represented in the Plan and schedule.

Project Schedule

The chart below shows the general time allotment for major milestones of this project which we
expect to take 18 months. This is the minimum amount of time necessary for us to complete a
thorough and robust Species Status Assessment (SSA) for wolverine, hold expert elicitation
meetings and information sessions as necessary, fully consider a new snow persistence climate
study being conducted in coordination with NOAA, and seek peer and partner review on our
SSA report and the science behind it, publish a revised proposed listing rule if appropriate, and
reopen the public comment period, and prepare and publish a final listing rule. This timeline will
provide the minimum time necessary for coordination with partners, State agencies, and Federal
Register document development and review across the multiple Service offices involved with
this highly complex listing decision. The chart contains timeline options for both a decision to
list and not list the wolverine. Also, we assume that if we decide to list the wolverine, and we
decide that critical habitat is prudent and determinable, that we would not have time to propose
critical habitat concurrently with a revised proposed listing rule. We could however publish a
proposed critical habitat rule with the final listing rule, and then finalize critical habitat at a later
date.
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2.0 Phase 1: Project Planning

Prior to the kickoff call, the Lead RO will draft this Project Plan, and confirm participants and
points of contact (see Section 3.0). The Project Plan serves as a road map for all team members
for completing documents and actions that contribute directly or indirectly toward the
publication of a FR document and completion of the listing evaluation. This phase starts with a
“kick-off” call/meeting that includes identification of the various team members including the
Core Team (see section 2.1 below). During the Project Plan phase, the Lead RO will provide the
draft plan to all members of the Core Team for review and approval.

During the kickoff call, the Core Team will discuss any administrative or processing concerns
with the package as a group to be sure everyone is clear on how the process will proceed. The
Core Team members will also identify and discuss if there are any precursory steps or crucial
uncertainties that need to be resolved prior to package development or any recommendation
meeting. In addition, the Core Team also should discuss whether there are differences in
potential threats or biology, etc., across the range of the taxon that may be important to resolve at
the initial stages of package development. In other words, the Core Team needs to think about
what kinds of preparatory work needs to be resolved prior to the recommendation phase (see
Phase 3 below). If we are aware of uncertainties at this stage. they should be discussed during
Phase 1 and early Phase 2, and managers on the Recommendation Team should be briefed. If we
know about uncertainties at that time or if there are concerns, we should have a check-in call
with management to discuss and resolve any issues so the Core Team can proceed on the
package development.

The Core Team determines when the Project Plan is complete, but each team member “briefs up”
to ensure that everyone is comfortable with deadlines, assignments, review schedules, and work
products included in the plan. Additionally, the Lead FO Core Team member should begin
compiling, reviewing, and organizing information (i.e.. the start of Phase 2 overlaps with Phase
1). Note that Core Team or management concerns at any level/office need to be addressed at the
appropriate phase (see Section 7.0 below) as opposed to when analyses are completed and the
Species Status Assessment or FR documents are being drafted.

2.1 Participants/Points of Contact

The development of the analysis to support a listing decision will be conducted by a Core Team
of Service biologists from Region 6, Region 1, and Region 8 (see “Roles and Responsibilities”
section below). A management team will provide management oversight and leadership
direction. The RSOL will be involved as a Core Team member specifically to provide legal
advice on the rationales and decisions that are developed throughout the listing action. We will
also engage additional subject matter experts and stakeholders as appropriate.

Table 1: CORE TEAM MEMBERS

CONTACT
NAME ROLE OFFICE INFORMATION
Justin Shoemaker | ULT Project Manager R6 RO 309-757-5800 x214

. ______________________________________________________________________________________________________________________|]
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The Core Team will review products of the analysis and determine when it is ready to move to
the Decision Phase. Each Core Team member is responsible for working with managers in their
offices to ensure that everyone is comfortable with the analysis and the decision to move to the
next phase.

Review by the Core Team of the draft SSA is crucial, and it is important to strive for a Final SSA
prior to the development of the FR document (Phase 4). An SSA that is incomplete will hinder
the effectiveness of each Core Team member’s responsibilities and potentially cause a domino-
effect for completing Phase 3 and 4 actions. The Core Team will review the draft SSA to: (1)
Evaluate for completeness of information and analyses, (2) determine if the information
presented is relevant to or necessary for the decision(s) to be made, (3) determine if the
methodology and analyses discussion is clear and logically presented; and (4) determine if the
biological conclusions are sound and based on the information and analyses presented. This
process allows for informal review, technical assistance, and policy advice during development
and drafting of the SSA.

4.0 Phase 3: Decision Phase & Recommendation Team Meeting

Phase 3 includes a meeting of the Recommendation Team members (see Table 3 above). This
phase is intended to be an open discussion by all participants of the biological information in the
Species Report and how it may apply to the regulatory framework of the Act.

In advance of the meeting, the Recommendation Team members review the draft SSA and any
other relevant information suggested by the Core Team. At the Recommendation Team meeting,
the FO Core Team Lead (with Core Team assistance as needed) presents a brief overview of the
information in the SSA, typically through use of a PowerPoint presentation. The discussion and
the rationales for the listing recommendation will be recorded by a notetaker (provided by the
Lead RO). There does not need to be consensus among Recommendation Team members for a
listing recommendation to be made, in fact, independent concerns and conclusions are welcome.

Rationales for listing/not listing, and if applicable threatened or endangered status, will be
requested from members and recorded. Near the end of the Recommendation Team meeting, a
clear outline and rationale(s) for the recommendations are typically stated by the ranking
Recommendation Team member for the notes. If “clear-cut” decisions are not evident by the
ranking Recommendation Team member (typically the ARD/DARD, or possibly the RD/DRD if
available to attend), the ranking member will conduct additional discussions with the RD as soon
as possible to receive input and a decision(s) for the path forward. The decision for the path
forward would subsequently be conveyed to the Recommendation Team members by the ARD,
DARD, or a designee.

If it is determined that the species is warranted for listing as threatened or endangered, a Critical
Habitat Project Plan would immediately be developed and added to this project plan by the ULT
Project manager for determining critical habitat for the species. Any critical habitat proposal is
expected to be developed concurrently with the proposed listing rule.

Phase 4: Federal Register Document

October 6, 2016 draft Page 8



The FO Core Team Leader and ULT Project Manager will draft the FR document based on the
analysis and the Recommendation Team meeting. Once drafted, the FR document (as well as an
associated Information Memorandum) will be reviewed by the FO and RO Regional Liaison, and
subsequently reviewed and surnamed by those individuals identified in Table 4. The ULT Project
Manager will also coordinate PPM review concurrent with RD surname review, and then process
through HQ for final surnames and publication.

6.0 Roles and Responsibilities

The purpose of this section is to identify specific roles and responsibilities for each
organizational level of the Core Team to ensure that expectations are clear.

The ULT Project Manager is responsible for the majority of the work of the schedule, Project
Plan, FR document, scheduling/coordinating meetings or Core Team calls, coordinating Phase 3
activities with other Core Team members, and assisting the FO(s), as needed. The FO Core Team
Lead is responsible for the majority of the work on the analyses contained in the SSA and the
Decision Phase PowerPoint Presentation development and delivery. Other Core Team members
are expected to participate and assist throughout the process on an as-needed basis, as well as
participate on all Core Team calls, review, and provide input on the various work products
leading up to and including the FR listing document according to the schedule associated with
this Project Plan. It is the responsibility of the Core Team during Phase 1 to develop an efficient
plan for sharing information and conducting reviews. It is critical that all Core Team members
coordinate and communicate with their management regarding the expectations outlined in this
Project Plan, thus ensuring that this process operates effectively and efficiently.
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6.1 Lead FO (Montana FO)

e FO Core Team Leader and FO managers work with the ULT Project Manager to develop
the Project Plan and associated schedule, and update as necessary.

e FO Core Team Leader and managers review the Project Plan and schedule, and
understand time commitments. The Lead FO identifies whether the level of commitment
can be met (given an FO staff’s potential other assignments), or whether other
internal/FO workload considerations should be adjusted based on the level of complexity
of package.

e FO Core Team Leader and other FO Core Team members brief up to FO Project Leader,
advising them of the package direction, and coordinating with the ULT Project Manager
if issues need to be discussed or resolved in an informal or formal meeting.

e The FO Core Team Lead serves as species expert, gathering the best available scientific
and commercial information and is responsible for the scientific analysis, summarizing
the analysis and biology in the SSA, and presenting at the Recommendation Team
meeting. The FO Core Team Lead drafts and completes the SSA with input and reviews
provided by Core Team Members. Lead FO managers provide internal oversight for FO
Core Team Lead and ensure quality of work products (i.e., concise, clear articulation of
the scientific analysis and biological story conveyed in the assessment).

e The FO Core Team Lead and the Lead FO manager participate on Core Team conference
calls and meetings associated with the various phases of the project.

e The FO Core Team Lead coordinates the review of the best available science (e.g.,
literature), as well as any information received by Federal agencies, States, Tribes, or
other partners. If necessary, the Lead FO works with the ULT Project Manager on
development of any tribal correspondence and coordination letters.

e The Lead FO serves as primary contact for stakeholders and public and ensures that all
partners and major stakeholders have been contacted throughout the process, as needed,
and that actual notification under the Act of State and County representatives has been
completed. This may require coordination with the Assist FO to ensure partners are kept
apprised of decisions that may affect them.

e The Lead FO collaborates with the ULT Project Manager and RO External Affairs lead to
ensure an outreach plan is drafted at the time the FR document is ready for ARD/RD
review.

e The Lead FO drafts and publishes any Legal Notices required, as well as all other
External Affairs responsibilities related to a FR publication.
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e Lead FO participants identified in Tables 1 and 3 participate in the Recommendation
Team meeting, as well as any other management or other Recommendation Team
member meetings that may be needed.

e With ULT Project Manager and Core Team assistance as needed, the Lead FO prepares a
PowerPoint presentation for the Recommendation Team meeting. The Lead FO presents
a summary of the biology, analyses, and both the current and projected future condition
of the species to the Recommendation Team.

e The FO Core Team Lead assists the ULT Project Manager in the development of the
draft FR document (as needed), and helps develop the associated Information
Memorandum for the Director/Secretary. With Lead FO management input or review, the
FO Core Team Lead also develops any additional briefing papers that may be needed for
additional RO or HQ-level meetings.

e The FO Core Team Lead solicits information for and maintains the decisional record. All
records will be transferred to the Helena FWO once the final decisional record is
complete.

e The FO Core Team Lead coordinates with the ULT Project Manager and other Core
Team members as issues arise and notifies the ULT Project Manager immediately if
issues are not being addressed or assistance is needed and briefs Lead FO management,
as needed.

e Unless coordinating directly with RSOL for a specific topic, the FO Core Team Lead will
avoid including RSOL on Core Team/mass emails related to this package. Instead,
coordination directly with RSOL will be on an as-needed basis, recognizing that the
ULT Project Manager will forward as necessary all files or records that we may need
RSOL assistance (thus providing a clean separation between privileged and non-
privileged records). Cooperatively with ULT Project Manager, the FO Core Team Lead
ensures coordination is maintained with RSOL and legal concerns are addressed
appropriately in a timely manner.

e FO Core Team Lead conducts note-taking of Core Team meeting/conference calls (main
ideas/issues) for the decisional record, requesting assistance from the Assist FO Core
Team Member if help is needed. These notes will serve as a record of the main points
discussed and should be made available to Core Team members within a day of each
call/meeting.

6.2 Assist FOs (CA, CO, ID, OR, WA, WY Field Offices)

e The Assist FO Core Team Member and managers review the Project Plan and schedule,
and understand time commitments. Staff and managers should identify whether the level
of commitment can be met (given the Assist FO Core Team Member’s potential other
assignments), or whether other internal/Assist FO workload considerations should be
adjusted to ensure Core Team expectations (e.g., deliverables) are met.
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e Assist FO Core Team Member and/or Assist FO Manager briefs up to the Assist FO
Project Leader, advising them of the package direction, coordinating with the ULT
Project Manager if issues need to be discussed or resolved in an informal meeting or
formal Recommendation Team meeting.

e The Assist FO Core Team Member and Assist FO Manager participate on Core Team
conference calls and meetings associated with the various phases of the Project Plan.

e The Assist FO Core Team Member helps the FO Core Team Lead complete the scientific
analysis and applicable portions of the SSA if needed, providing input and reviews as a
Core Team Member.

e Asneeded, the Assist FO assists the ULT Project Manager and FO Core Team Lead
develop and disseminate any correspondence with partners or interested parties within
their portion of the species’ range.

e The Assist FO serves as primary contact for stakeholders and public within their range of
the wolverine. Through coordination with the FO Core Team Lead, the Assist FO ensures
all partners or major stakeholders in the respective Assist FO’s jurisdictions have been
contacted throughout the process, as needed, and that actual notification under the Act of
State and County representatives has been completed. The Assist FO ensures partners are
kept apprise of decisions that may affect them. This may require multiple discussions
with partners as warranted (given the FO Core Team Lead does not regularly or typically
coordinate with these partners).

e The Assist FO coordinates with the Lead FO to determine and process outreach needs
related to the wolverine. The Assist FO also ensures that the FO’s outreach needs are
included in a draft outreach plan developed by Lead FO and provided to the ULT Project
Manager at the time the FR document is ready for ARD/RD surname review.

e The Assist FO participates in Recommendation Team Meeting, as well as any other
management or Recommendation Team meetings that may be needed.

e Ifneeded, the Assist FO assists the FO Core Team Lead prepare a PowerPoint
presentation for the Recommendation Team meeting.

e Ifneeded, the Assist FO assists the ULT Project Manager and FO Core Team Lead in
development and review of the FR document and associated Information Memorandum.
If needed, also assists the FO Core Team Lead develop any additional briefing papers
that may be needed for additional management or Recommendation Team meetings.

e The Assist FO coordinates with Assist FO Manager, ULT Project Manager, and other
Core Team members as issues arise. Notify the ULT Project Manager immediately if
issues are not being addressed or assistance is needed and brief FO management, as
needed.
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e Unless coordinating directly with RSOL for a specific topic, the Assist FO will avoid
including RSOL on Core Team/mass emails related to this package. Coordination will be
directly with RSOL on an as-needed basis, recognizing that the ULT Project Manager
will forward as necessary all files or records that we may need RSOL assistance (thus
resulting in a clean separation between privileged and non-privileged records). The Assist
FO will work cooperatively with ULT Project Manager and Lead FO to ensure
coordination is maintained with RSOL and legal concerns are addressed appropriately in
a timely manner.

e Ifneeded, assist FO Core Team Lead as note taker of Core Team meeting/conference
calls (main ideas/issues) for the decisional record. These notes will serve as a record of
the main points discussed and notification to Core Team members not available to
participate on meetings/calls.

o The Assist FO will assist with preparation of outreach materials as necessary.

e The Assist FO will provide the FO Core Team Lead with decisional record files
throughout the process, as needed, and will transfer all files upon publication of the FR
document.

6.3 Lead RO (ULT Project Manager, ULT Region 6 Liason, Other Region 6 Managers)

e ULT Project Manager serves as coordinator and facilitator of all aspects of the listing
evaluation process, including Core Team meetings/conference calls.

e ULT Project Manager, ULT Region 8 Liason, and other Lead RO managers provide
guidance on policy, regulations, technical guidance, and assistance on any other
significant issues to FO Core Team Lead and FO Core Team Assist offices, as needed.

e ULT Project Manager develops Regulatory Information Data Form (RID) and Regulatory
Action Alert (RAA) forms.

e ULT Project Manager drafts Project Plan and associated schedule, and works with other
Core Team members and managers to develop and finalize the Project Plan and schedule.

e ULT Project Manager provides email notification to all Core Team members and meeting
participants regarding action items following Core Team conference calls/meetings.

e ULT Project Manager ensures coordination is maintained with RSOL and legal concerns
are addressed appropriately in a timely manner. Serves as primary contact/coordinator
with RSOL, including meeting invitations and document reviews, to help ensure that
privileged records are not mixed with non-privileged records.

e ULT Project Manager participates in the development of the assessment in coordination
with the Core Team.
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e ULT Project Manager reviews the scientific analysis documents, the SSA, and other
documents as applicable, and ensures information is developed such that it clearly
presents and discusses all important issues, incorporates a logic chain for conclusions,
and can be easily incorporated into pertinent sections of the FR document.

e ULT Project Manager Serves as the Core Team’s copyeditor for the assessment once the
Lead FO Manager determines the SSA is ready for Core Team review.

e ULT Project Manager coordinates early and often with Core Team members as issues
arise. Notifies Core Team members immediately if issues are not being addressed or
assistance is needed, and briefs the ULT Region 6 Liaison and other RO management, as
necessary.

e ULT Project Manager develops agendas for Core Team calls, the Recommendation Team
meeting, and other meetings as applicable, coordinating with Core Team Members and
managers, as needed.

e [fdesired by the Lead FO, the ULT Project Manager assists in developing a PowerPoint
presentation for briefing the Recommendation Team meeting (including associated tools
that may be needed for the meeting). The ULT Project Manager reviews the draft
PowerPoint in preparation for the Recommendation Team meeting.

e ULT Project Manager participates in the Recommendation Team meeting. The ULT
Project manager, with ULT Region 6 Liaison assistance, will ensure that a facilitator and
note taker are provided for this meeting. The note taker will document the discussion and
the rationale for the recommendations.

e ULT Project Manager processes the review and surnaming of the FR document and
associated files (e.g., Information Memorandum).

e ULT Project Manager ensures necessary RSOL review and surnames are obtained for FR
document prior to transmittal to HQ.

e ULT Project Manager ensures review of the FR document by HQ’s Division of Policy,
Performance, and Management Program (PPM).

e ULT Project Manager coordinates with RO External Affairs staff on package
development (i.e., includes FO External Affairs contact is included in FR document
transmittals so they have the most recent version for creating outreach documents).

e ULT Project Manager assists HQ with any substantive edits that may be needed in the FR
document after formal transmittal to HQ.

October 6, 2016 draft Page 14



e ULT Project Manager ensures all supportive information for the FR document (e.g., SSA,
References Cited) are finalized and provided to HQ for eventual posting on the Internet at
http://www.regulations.gov.

e ULT Project Manager and all other RO-level participants provide decisional record files
to the Lead FO according to the decisional record milestones identified in the schedule.

6.4 Assist ULT Member and Coordinating ROs (R1 and R8)

e Assist ULT Member from R1/R8 RO will participate on Core Team assessment analysis,
meetings, and monthly calls, and relay information to R1/R8 RO management as
necessary throughout the project.

o Assist ULT Member reviews Project Plan and associated schedule, and understands time
commitment. Briefs up to managers, as appropriate.

e Assist ULT Member will be responsible for coordination with other relevant Service
programs within R1/R8.

e Assist ULT member will review and provide comment on the assessment products as
needed and coordinate R1/R8 review and concurrence of the FR document.

o R1/R8 management and ULT member will participate in the Recommendation Team
Meeting and provide R1/R8 recommendation and feedback.

e Assist ULT Member is responsible for coordinating discussions between R6 and R1/R8 if
there are differences of opinion and concerns from R1/R8. Necessary discussions should
be scheduled in a timely fashion as to not greatly slow down the project. Every effort
should be given to raise issues as they arise and avoid big issues at the last minute.

6.5 RSOL
e RSOL Office Lead participates on Core Team kick-off call and other Core Team monthly
calls as needed, providing legal guidance and risk analysis as necessary throughout listing

evaluation process.

e Reviews Project Plan and associated schedule, and understands time commitment. Briefs
up to managers, as appropriate.

e Provides critical review and legal advice on the information provided in the SSA and
associated documents.

e Participates in Recommendation Team Meeting, providing feedback on potential
concerns and legal advice.
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e Provides review and RSOL surname of streamlined FR document.
7.0 CONTROL AND REPORTING

7.1 Reporting Procedures and Issue/Problem Management

For biological or analytical related issues or concerns related to the analysis developed for the
SSA, contact the FO Core Team Lead. For all other potential issues or concerns related to
development of the FR document, scheduling concerns, or any other project-related issue
addressed in this Project Plan, contact the ULT Project Manager.

Depending on the issue/concern, the FO Core Team Lead and ULT Project Manager will confer
and either: (1) Discuss and address the issue during the next regularly scheduled Core Team
call/meeting, (2) discuss and address the issue via an impromptu Core Team call/meeting, or (3)
brief FO management, the ULT Region 6 Liaison, and other RO management by holding an
impromptu call/meeting with the Core Team, FO management, and RO management to discuss
and address the issue.

7.2 Project Monitoring

Barring unforeseen circumstances, the Core Team anticipates that the schedule with associated
deliverables and milestones will be met. If there is a hint that some aspect of the schedule will be
impacted (e.g., a reviewer will be unable to conduct their scheduled review by the designated
date, a document will not be available by a designated date), that individual is to immediately
contact the ULT Project Manager who will then promptly coordinate with the appropriate
individual(s) so members can plan accordingly. In the event that some aspect of the schedule
needs to be modified, the ULT Project Manager will coordinate with the Core Team and
ultimately be responsible for providing an amicable alternative that would provide no impact or
the least impact possible (which will take into account potential impacts to other deliverables and
milestones). In such circumstances, the schedule could be updated; thus, the schedule is treated
as a living document throughout the process.

7.3 Document Reviews

The Core Team is expected to conduct concurrent information/document reviews. All document
reviews are expected to be completed by close of business on the designated due date as outlined
in the associated schedule, with edits/comments provided electronically (i.e., edits and comments
embedded through track changes tool in the MS Word document that is provided for review). All
controversial comments will be addressed to the Core Team for potential issue resolution during
the next conference call/meeting, or impromptu call/meeting, as needed. Any comment/issue that
is not resolved by the Core Team may be elevated as outlined in Section 7.1. Miscellaneous
additional specifics regarding document reviews include the following:

7.3.1 All Core Team members are responsible for notifying their internal management (as
applicable) in advance regarding the schedule for review of the various documents and
participation on conference calls/meetings associated with those documents or various
issues.
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From: Bush, Jodi

To: Michael Thabault

Cc: Nelson, Marjorie; Justin Shoemaker/R6/FWS/DOI
Subject: Re: Checking in re wolverine listing

Date: Monday, November 6, 2017 10:08:07 PM
Attachments: Draft Wolverine SSA Report Oct 23 2017.pdf

the draft is ready. Went to Peer reviewers and State, Tribes and Federal Partners October
23ish. Here you go. JB

Jodi L. Bush

Office Supervisor

Montana State Ecological Services Office
585 Shepard Way, Suite 1

Helena, MT 59601

(406) 449-5225, ext.205

On Mon, Nov 6, 2017 at 5:24 PM, Michael Thabault <michael thabault@fws.gov> wrote:
Let me transmit it when ready.

Michael Thabault

Assistant Regional Director
Ecological Services
Mountain Prairie Region

On Nov 6, 2017, at 4:42 PM, Jodi Bush <jodi_bush@fws.gov> wrote:

Thanks Mike. I had not heard that we were going to be having SOL review on
all SSAs now. That’s why I asked for RO direction on this topic. I will work
with Justin on getting it to them. JB

Sent from my iPhone

On Nov 6, 2017, at 3:32 PM, Thabault, Michael <michael thabault@fws.gov>
wrote:

That ship has sailed particularly in these highly controversial
decisions that are already subject to litigation. I am trying to
minimize and/or contain the tyopes of comments we get from Sol.
Happy to discuss.

Michael Thabault

Assistant Regional Director
Ecological Services

U.S. Fish and Wildlife Service
Mountain Prairie Region



303-236-4210
michael thabault@fws.gov

On Mon, Nov 6, 2017 at 2:19 PM, Bush, Jodi

<jodi_bush@fws.gov> wrote:
So we haven't provided the Wolverine SSA to SOL.

After lynx issues, I'm not inclined to provide this science
document to them for review as I'm not sure it adds value. What
is the RO direction regarding this? JB

Jodi L. Bush

Office Supervisor

Montana State Ecological Services Office
585 Shepard Way, Suite 1

Helena, MT 59601

(406) 449-5225, ext.205

On Mon, Nov 6, 2017 at 1:09 PM, Nelson, Marjorie
<marjorie nelson@fws.gov> wrote:
Hi Dana,
We're shooting for a recommendation team meeting in
January. Let us know if you have any other questions.
Marj

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

---------- Forwarded message ----------

From: Michael Thabault <michael thabault@fws.gov>
Date: Mon, Nov 6, 2017 at 12:53 PM

Subject: Fwd: Checking in re wolverine listing

To: Marjorie Nelson <marjorie nelson@fws.gov>, Jodi Bush
<Jodi_Bush@fws.gov>

2?

Michael Thabault

Assistant Regional Director
Ecological Services

Mountain Prairie Region

Begin forwarded message:

From: "Jacobsen, Dana"



<dana.jacobsen@sol.doi.gov>

Date: November 6, 2017 at 12:34:53 PM MST
To: Michael Thabault

<michael thabault@fws.gov>

Subject: Fwd: FW: Checking in re wolverine
listing

Hi Mike,

What is FWS's schedule for completing
wolverine? I know FWS has the draft SSA
(that I need to review), but what time frame
are you all looking at?

---------- Forwarded message ----------

From: Crable, Trent (ENRD)
<Trent.Crable@usdoj.gov>

Date: Mon, Nov 6, 2017 at 11:02 AM
Subject: FW: Checking in re wolverine listing
To: "Jacobsen, Dana"
<dana.jacobsen@sol.doi.gov>

Cc: "Flax, Meredith (ENRD)"
<Meredith.Flax@usdoj.gov>

The beast has ARISEN!

From: Timothy Preso
[mailto:tpreso@earthjustice.org]

Sent: Monday, November 06, 2017 1:00 PM
To: Crable, Trent (ENRD)
<I'Crable@ENRD.USDOJ.GOV>

Cec: Katherine O'Brien
<kobrien@earthjustice.org>

Subject: Checking in re wolverine listing

Hi Trent — I am writing to request an update
regarding the U.S. Fish and Wildlife Service’s
remand action for the wolverine listing. Last
January you and I had discussed a stipulation by



which the Service would issue either a new listing
withdrawal or a new proposed listing rule by
September 2017. That stipulation was never
finalized and September 2017 has passed without
action by the Service on the wolverine.
Nevertheless, the Montana district court was clear
in directing the Service to “to take action at the
earliest possible, defensible point in time” on the
wolverine listing. Further, the Montana court’s
remand decision restored the status quo
immediately prior to the Service’s publication of
the unlawful 2014 listing withdrawal decision for
the wolverine — i.e., it restored the circumstance
where the Service faces the end of its six-month
extension period pursuant to 16 U.S.C. 1533(b)(6)
(B)(1) and therefore is required by the Endangered
Species Act to issue a prompt listing
determination. See Sierra Clubv. U.S. E.P.A., 850
F. Supp. 2d 300, 304 (D.D.C. 2012); Sierra Club v.
Johnson, 374 F. Supp. 2d 30, 32-33 (D.D.C. 2005);
Envtl. Def. v. Leavitt, 329 F. Supp. 2d 55, 64
(D.D.C. 2004); Oxfam Am., Inc. v. Sec. & Exch.
Comm’n, No. 14-13648-DIJC, 2015 WL 5156554,
at *3 (D. Mass. Sept. 2, 2015).

Would you please provide an update on the
Service’s timeline for completing the remand
process for the wolverine listing? Thanks,

-- Tim Preso

Tim Preso

Managing Attorney
Earthjustice

313 East Main Street
Bozeman, MT 59715
T: 406-586-9699

F: 406-586-9695
www.earthjustice.org

Because the earth needs a good lawyer

The information contained in this email message may be
privileged, confidential and protected from disclosure. If
you are not the intended recipient, any dissemination,



distribution or copying is strictly prohibited. If you think
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Executive Summary

The North American wolverine (Gulo gulo luscus; wolverine) is a medium-sized carnivore found
across the west-northwestern contiguous United States, Alaska, and Canada. The most recent
estimate of wolverine populations in the contiguous United States based on resource function
modeling is 318 individuals, with a range from 249 to 949; however, systematic monitoring
across the wolverine’s North American range has not been conducted given the difficulty in
surveying this highly mobile species, and its occupation across large and remote areas. A multi-
state effort to determine wolverine occupancy in Montana, Idaho, and Washington was
conducted in winter of 2016—-2017 and in Wyoming for the winters of 2015 and 2016-2017.
Results from this study are still being analyzed, but photographic detections of wolverines were
found across all States, including areas where wolverines have not recently been observed. In
Canada, the population is estimated to exceed 10,000 mature individuals and has been stable
over the last two decades. Recent density estimates indicate no declining trend for wolverines in
Alaska. Wolverine populations in Alaska are considered to be continuous with populations in the
Yukon and British Columbia provinces of Canada. Wolverines that occupy the North Cascades
region are known to move from Washington into British Columbia.

Wolverines are highly mobile, capable of moving and dispersing over great distances over short
periods of time. Wolverine populations are also characterized by naturally low densities in North
America. The species is highly territorial, with very little overlap between same-sex adults.
Wolverines occupy a variety of habitats, but are generally found in remote locations, away from
human settlements. Wolverines consume a variety of food resources and seasonal switching of
prey likely allows for adjustment for nutritional needs throughout their life history. As observed
in other arctic mammals, wolverines have the ability to dissipate body heat to balance the heat
loss from 30°C to —40°C (86°F to —40°F), due in large part to vasodilatation and rise of skin
temperature, and rapid and seasonal adjustments in fur insulation. Wolverines can also adapt to
both cold and warm temperatures by movement and, relatedly, micro- and macro-habitat
selection. Further, wolverines have been observed near and in lakes and other water bodies.

Wolverine reproduction includes the following characteristics: polygamous behavior (i.e., male
mates with more than one female each year), delayed implantation (up to 6 months), a short
gestation period (30—40 days), denning behavior, and an extended period of maternal care (3.5
months). The reproductive behavior in wolverines is temporally adapted to take advantage of the
availability of food resources, limited interspecific competition, and snow cover in the winter.

Since the publication of the Service’s 2013 proposed rule to list the distinct population segment
of the North American wolverine in the contiguous United States (78 FR 7864; February 4,
2013), several new wolverine studies have been published, which has added to our understanding
of wolverine biology while also highlighting new insights into identifying key species’ needs and
their interactions with both abiotic and biotic factors. In particular, wolverine populations and
wolverine dens have been observed outside previously modeled projections of spring snow
cover. Our evaluation of snow cover at previously recorded natal den site locations in the
western United States indicated that ‘melt-out’ dates at these locations extend well past the May
15 date used in persistent spring snow cover models.

v
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Overall, the best available information indicates that within the contiguous United States the
wolverine’s physical and ecological needs include:
(1) large territories in remote landscapes; at high elevation (1,800 to 3,500 meters (5,906
to 11,483 feet));
(2) access to a variety of food resources, that varies with seasons; and
(3) physical/structural features (e.g., talus slopes, rugged terrain) linked to reproductive
behavioral patterns.

In this Species Status Assessment (SSA) Report, we provide a discussion of the ecological needs
of the wolverine, its current conditions, and projected future conditions. We evaluate potential
stressors to the species, with a particular focus on the impacts associated with projected effects of
climate change.

In our analysis, we applied the conservation biology principles of redundancy, resiliency, and
representation (collectively known as the “3Rs”) to evaluate the current and projected future
condition of the wolverine and its ability to sustain itself (as one or more populations) in the wild
over time (Carroll et al. 1996, entire; Wolf et al. 2015, entire). This evaluation considers the
unique demographic, distribution, and diversity characteristics unique to the species. After
applying the framework of the 3Rs, we determined the following:

(1) Redundancy: The wolverine occurs across the contiguous United States within a
metapopulation structure. The best available information indicates that the species
continues to expand into historical, previously occupied areas in the contiguous
United States following decades of hunting and trapping.

(2) Representation: The wolverine is currently found across the west-northwestern
United States, as well as much of Canada, and Alaska. The best available information
indicates that the species is found across a wide range of habitats. Modeled primary
habitat for the wolverine in the contiguous United States has been estimated at
164,125 square kilometers (km?) (63,369 square miles (mi®).

(3) Resiliency: The wolverine appears resilient within its contiguous United States range.
The species exhibits physiological (e.g., seasonal changes in fur) and behavioral
plasticity in its life history (e.g., reproduction, feeding, movement and use of habitat).
Estimated population size and growth rates across its North American range are
uncertain, but the best available information does not suggest that abundance is
declining in the contiguous United States, or in North America. The most significant
stressor currently and in the future appears to be the effects of climate change, such as
warming temperatures and loss of snowpack. However, based on the best available
information, we have no indication that this species is unable to adapt or adjust to
changing conditions.

Demographic risks to the species from either known or most likely potential stressors (i.e.,
effects from roads, disturbance due to winter recreational activities, effects of wildland fire, and
overutilization) are low based on our evaluation of the best available information as it applies to
current and potential future conditions for the wolverine and in the context of the attributes that
affect its viability. We analyzed the potential effects of climate change to wolverine habitat,
including snow persistence in the Northern and Southern Rocky Mountains. The future
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timeframe evaluated in this analysis is approximately 40 to 50 years, which captures the range of
time periods for proposed projects within the species range, as well as our best professional
judgment of the projected future conditions related to climate change, wildland fire conditions,
or other potential cumulative impacts. While population information is lacking for this
subspecies in some parts of its range, the best available information does not indicate that, winter
recreational activities, infrastructure features, mortality from road crossings or trapping
(authorized and incidental), currently or in the future will result in a decline in the subspecies
across its range. Our evaluation of climate change indicates that snow cover is projected to
decline in response to warming temperatures and changing precipitation patterns, but this varies
by elevation, topography, and by geographic region. In general, models indicate higher
elevations will retain more snow cover than lower elevations, particularly in early spring (April
30/Mayl). Further, significant snow persistence (greater than 0.5 meters (20 inches)) is projected
at high elevations.

Legal protections include State listing in California and Oregon (as threatened), as endangered in
Colorado, as a candidate species in Washington, and protection as a non-game species in Idaho
and Wyoming. In Canada, provincial designations range from endangered to threatened in
eastern provinces, and sensitive/special concern to no ranking in other provinces. Legal trapping
or hunting of wolverines is currently prohibited in the contiguous United States. Trapping effort
along the U.S.—Canada border does not represent a significant barrier to wolverine movement
and dispersal along the international border.

Within the contiguous United States, approximately 96 percent of modeled wolverine primary
habitat is located on Federal lands, with 41 percent located in designated wilderness areas.
Management actions, including State Wildlife Action Plans, the Idaho Wolverine Conservation
Plan, and USDA Forest Service Land and Resource Management Plans, and other Federal and
Tribal partners, include winter road closures, fire management, land acquisition or conservation
easements.

Vi
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Abbreviations and Acronyms Used

ADF&G = Alaska Department of Fish and Game
BLM = Bureau of Land Management

°C = degrees Celsius

CDFW = California Department of Fish and Wildlife
CNDDB = California Natural Diversity Database
COSEWIC = Committee on the Status of Endangered Wildlife in Canada
cm = centimeter

DNA = deoxyribonucleic acid

EIS = Environmental Impact Statement

EPA = U.S. Environmental Protection Agency

°F = degrees Fahrenheit

ft = feet

GCMs = Global Climate Models

GHG = Greenhouse gas

GPS = Global Positioning System

IDFG = Idaho Department of Fish and Game

in = inch

IPCC = Intergovernmental Panel on Climate Change
IUCN = International Union for Conservation of Nature and Natural Resources
kg = kilogram

km = kilometer

Ib = pound
m = meter
mi = mile

MODIS = Moderate-Resolution Imaging Spectroradiometer
Montana FWP = Montana Fish, Wildlife, & Parks

NRC = National Research Council

NRIS = Natural Resource Information System

ODFW = Oregon Department of Fish and Wildlife

RCPs = Representative Concentration Pathways

Service = U.S. Fish and Wildlife Service

SSA = Species Status Assessment

SCA = Snow Covered Area

SGCN = Species of Greatest Conservation Need

SWCC = Southwestern Crown of the Continent

SWE = Snow Water Equivalent

WAFWA = Western Association of Fish and Wildlife Agencies
WDFW = Washington Department of Fish and Wildlife
WGFD = Wyoming Game and Fish Department

WRCC = Western Regional Climate Center

WSWCP = Western States Wolverine Conservation Project
YBP = Years Before Present
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Introduction

The wolverine (Gulo gulo) is the largest member of the Mustelidae family (weasels, mink,
marten, and others) and resembles a small bear with a bushy tail (Hash 1987, p. 575). Wolverines
have a Holarctic distribution that includes the northern portions of Europe, Asia, and North
America. In North America, they are found in Alaska, much of Canada, and the western-
northwestern United States. The wolverine is important to the culture of Native Americans and
Aboriginal Peoples in North America, as is its conservation status in aboriginal territory
(Cardinal 2004, p. iv; Edmo 2016; pers. comm.; Miles 2017, pers. comm.).

Wolverines possess a number of morphological and physiological adaptations that allow them to
travel long distances and they maintain large territories in remote areas (Pasitschniak-Arts and
Lariviere 1995, p. 6). They have been described as curious, intelligent, and playful, but cautious
animals (e.g., Krott 1958, p. 241; Krott 1960, pp. 25-26; Magoun 1985, p. 94; Cardinal 2004, p.
7-8; Woodford 2014; entire), though their social behavior and social organization has not been
well-studied.

During the late 1800s and early 1900s, the wolverine population declined or was extirpated in
much of the conterminous United States (lower 48 States), which has been attributed to over-
trapping and habitat degradation (Hash 1987, p. 583). Similar range reductions and extirpations
of some wolverine populations were observed in parts of Canada during this time period (van
Zyll de Jong 1975, entire; Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) 2014, p. iv), attributed largely to human exploitation and availability of food (e.g.,
decline in caribou (Rangifer tarandus)), not climate or habitat changes (van Zyll de Jong 1975,
pp. 434, 436). Habitat loss (historic vs. current range) for the North American wolverine (i.e.,
Canada and United States) has been estimated at 37 percent (Laliberte and Ripple 2004, p. 126).
Wolverine numbers have recovered to some extent from this decline; in the United States,
wolverines are currently found in parts of Washington, Oregon, Idaho, Montana, Wyoming, and
California, and, as recently as 2012 in Colorado and 2016 in Utah, though not all of these areas
contain resident, reproductive populations.

Species Status Assessment Methodology

In preparing the Species Status Assessment (SSA) Report for the wolverine, we reviewed
available reports and peer-reviewed literature, incorporated survey information, and contacted
species experts to collect additional unpublished information for the North American subspecies
(Gulo gulo luscus), including Canada and Alaska. We identified uncertainties and data gaps in
our assessment of the current and future status of the species. We also evaluated the appropriate
analytical tools to address these gaps and conducted discussions with species experts and
prepared updated maps of the known species’ range and denning areas across North America. In
some instances, we used publications and other reports (primarily from Fenno-Scandinavia) of
the Eurasian subspecies (Gulo gulo gulo) in completing this assessment.

Importantly, we note here that, since the publication of the 2013 proposed listing rule (78 FR

7864; February 4, 2013), many new wolverine studies have been published, which has added to
our understanding of wolverine biology while also highlighting new insights into identifying key

4
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species’ needs and their interactions with both abiotic and biotic factors. This is particularly
relevant for a difficult to study animal like the wolverine.

Using the species, individual, and population needs identified for the wolverine and location
results from surveys and studies, we conducted a geospatial analysis to estimate the North
American wolverine’s current range. We then evaluated this range and previous estimates of
potentially suitable habitat in the west-northwestern United States to assess the species’ current
conditions within that region. Our future condition analysis includes the potential conditions that
the species or its habitat may face, that is, the most probable scenario if those conditions are
realized in the future. This most probable scenario includes consideration of the sources that
have the potential to most likely impact the species at the population or rangewide scales in the
future, including potential cumulative impacts. Potential future impacts associated with climate
change (probabilistic estimates for temperature and precipitation) were based on downscaled
climate model projections, including a detailed study of two regions in the western United States
(Glacier National Park and Rocky Mountain National Park).

For the purpose of this assessment, we generally define viability as “consisting of self-sustaining
populations that are well distributed throughout the species’ range,” and where “[s]elf-sustaining
populations are those that are sufficiently abundant and have sufficient genetic diversity to
display the array of life history strategies and forms that will provide for their persistence and
adaptability in the planning area over time” (Committee of Scientists 1999, p. 38). We use a
timeframe of approximately 40 to 50 years because it is within the range of the available
modeling efforts related to climate change. We believe this is a reasonable timeframe to consider
as it includes the potential for observing these effects over several generations of the wolverine.

Using the SSA framework (Figure 1), we consider
what the species needs to maintain viability by
characterizing the status of the species in terms of
resiliency, redundancy, and representation (Wolf et
al. 2015, entire).

e Resiliency is having sufficiently large
populations for the species to withstand
stochastic events (arising from random
factors). We can measure resiliency based on
metrics of population health; for example,
birth versus death rates and population size.
Resilient populations are better able to
withstand disturbances such as random
fluctuations in birth rates (demographic Figure 1. Species Status Assessment
stochasticity), variations in rainfall Framework.
(environmental stochasticity), or the effects
of anthropogenic activities.
¢ Redundancy is having a sufficient number of populations for the species to withstand
catastrophic events (such as a rare destructive natural event or episode involving many
populations). Redundancy is about spreading the risk and can be measured through the
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duplication and distribution of populations across the range of the species. The greater the
number of populations a species has distributed over a larger landscape, the better it can
withstand catastrophic events.

e Representation is having the breadth of genetic makeup of the species to adapt to
changing environmental conditions. Representation can be measured through the genetic
diversity within and among populations and the ecological diversity (also called
environmental variation or diversity) of populations across the species’ range. The more
representation, or diversity, a species has, the more it is capable of adapting to changes
(natural or human caused) in its environment. In the absence of species-specific genetic
and ecological diversity information, we evaluate representation based on the extent and
variability of habitat characteristics within the geographical range.

Species Description
Taxonomy

The taxonomic relationship between North American and Eurasian wolverines has been a
debated topic (Pasitschniak-Arts and Lariviere 1995, p. 1). Most authorities consider all
wolverines to belong to a single species, Gulo gulo (Rausch 1953, p. 114; Kurten and Rausch
1959, p. 19; Wozencraft 2008 [in Wilson and Reeder’s Mammal Species of the World, online
publication]). Some also further consider the New World and Old World wolverines to be two
subspecies, Gulo gulo luscus and G. g. gulo, respectively, based on morphological
measurements. Degerbel (1935, pp. 35-43) noted slight color differences and very slight, if any,
cranium differences, based on 10 North American (Hudson Bay) specimens examined, and
regarded the North American and Old World wolverines as conspecific, but identified two
subspecies. This reference also cites Coues (1877, p. 43), who, based on observations of a slight
similar cranium difference, had posited that the wolverines of the Old World and New World
were the same species (Degerbel 1935, p. 35).

In their Checklist of Palaearctic and Indian Mammals (1* and 2™ editions) Ellerman and
Morrison-Scott (1951, p. 251; 1966, p. 251) identified one species of wolverine, but listed
several subspecies. A comparative analysis of various measurements from 1 wolverine skull
collected from the northern Ural Mountains to 41 Alaskan skulls by Rausch (1953, entire)
reported “no appreciable differences,” noting the highly variable skull characteristics for the
Alaskan specimens. Additionally, Krott (1960, p. 20) found no distinct differences between Old
World and New World wolverines, and that pelt size and quality were not distinguishable.
However, using biometric measurements of both newly collected and previously published
cranial measurements (e.g., Degerbel 1935; Rausch 1953), Kurtén and Rausch (1959, p. 19)
reported that the North American and European wolverine were significantly different in several
quantitative characters related to the size and shape of the skull size and teeth size. They
concluded that the two wolverine populations represented two distinct subspecies, but were the
same species, Gulo gulo.

The International Union for Conservation of Nature and Natural Resources (IUCN) states that
“Most recent accounts [citing Jones et al. 1992, Pasitschniak-Arts and Lariviére 1995,
Wozencraft 2005] treat luscus as a subspecies of Gulo gulo, following Degerbel (1935) and
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Kurtén and Rausch (1959)” (Abramov 2016, p. 1). We reviewed the references cited by TUCN.
Jones et al. (1992, p. 17) only considers Gulo gulo. Pasitschniak-Arts and Lariviére (1995, p. 1)
state there are differences in the taxonomic treatment, and that, while Gulo gulo is now
considered by most to be the extant species, others (including the above-cited Kurtén and Rausch
(1959) and Rausch (1953)) have considered two subspecies. The Wozencraft (2005) citation is
from Wilson and Reeder’s previous 2005 publication, which was updated as of 2008. That
account lists several “offspring” of Gulo gulo, but does not provide citations for the subspecies
identified there, and at least two of those listed are not considered to be subspecific entities (e.g.,
G. g. vancouverensis and G. g. luteus (see Banci 1982, p. ii; Banci 1994, p. 104)). Finally, the
COSEWIC Assessment and Status Report on the Wolverine (Gulo gulo) in Canada indicated that
taxonomists recognize only a single subspecies (Gulo gulo luscus) in North America or consider
G. gulo as single Holarctic taxon (COSEWIC 2014, p. 4).

Genetic analyses for the North American wolverine populations have primarily focused on
genetic structure and variation of wolverine populations or subpopulations (see Kyle and
Strobeck 2001; Kyle and Strobeck 2002; Zigouris et al. 2012, Zigouris et al. 2013). However,
Frances’ (2008, pp. 20-21) assessment of wolverine spatial genetic structure and demographic
history (using mitochondrial DNA) indicated incomplete lineage sorting between North
American and Eurasian populations, though comprehensive sampling has not been conducted for
some areas (e.g., eastern Asia). A study by Tomasik and Cook (2005, entire) also concluded that
reciprocal monophyly (i.e., distinct species) had not been attained between Eurasian and North
American wolverine populations. Until additional studies are published, including robust genetic
analyses in conjunction with additional sampling, the Service recognizes the North American
wolverine as G. g. luscus.

Physical Appearance

Detailed descriptions of the wolverine are described in Novikov (1962, pp. 196-202), Hash
(1987, p. 575), Pasitschniak-Arts and Lariviere (1995, pp. 1-2), and Wilson (1982, pp. 644—646),
among others. Key distinguishing features are summarized here.

Wolverines are a medium-sized (about 1 meter (m) (3.3 feet (ft)) in length) carnivore, with a
large head, broad forehead, and short neck (Pasitschniak-Arts and Lariviére 1995, p. 1). Males
are larger than females (Hall 1981, p. 1,007; Banci 1987, p. 35). Wolverines have heavy
musculature and relatively short legs, and large feet with strong, curved claws for digging and
climbing (Hash 1987, p. 575). Their feet are well-adapted for travel through deep snow and,
during the winter, dense, stiff, bristle-type hairs are found between the toes and around the foot
pad (Grinnell et al. 1937, pp. 265-266; Hash 1987, p. 575); this characteristic becomes
diminished in the summer (Hash 1987, p. 575).

Adult wolverines are sexually dimorphic, with females weighing from 7 to 13 kilogram (kg)
(15.4 to 29 pounds (Ibs)) and males weighing between 10 to 18 kg (22 to 40 1bs) (North
America) (Rausch and Pearson 1972, p. 264; Magoun 1985, pp. 19-21; Banci 1994, p. 99;
Copeland 1996, p. 20; Cardinal 2004, p. 8; Lofroth 2001, p. 11; Inman 2013, pers. comm.;
Magoun 2013, pers. comm.; Aubry et al. 2016, pp. 17—-18). The skulls of wolverine are large and
heavy, and the strong jaw structure allows animals to feed on frozen flesh and crush bone
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(Haglund 1966, p. 269; Hash 1987, p. 575). Some geographic variation and sexual differences in
skull morphology have been reported (Pasitschniak-Arts and Lariviére 1995, p. 2). Wolverines
have small, wide-set eyes, and are reported to have excellent hearing (Grinnell et al. 1937, p.
265; Krott 1960, p. 25; Bevanger 1992, p. 8).

Wolverine fur is short, thick, and uniform in thickness on the head and becomes longer towards
the rear of the body (Hash 1987, p. 1). The coat consists of dense, woolly underfur (2-3
centimeters (cm) (0.8-1.2 inches (in) long) and coarse, stiff guard hairs, 6-10 cm (2.4-4 in) in
length (Hash 1987, p. 1). The rich glossy coat can vary from medium brown to black (Banci
1994, p. 99; Pasitschniak-Arts and Lariviere 1995, p. 1). Seasonal and individual variation in pelt
color has been described (Degerbel 1935, pp. 38—42; Grinnell et al. 1937, p. 252). In general, the
head, tail and legs are darker than the face (Pasitschniak-Arts and Lariviére 1995, p. 1). An upper
body stripe, which varies from creamy, pale buff to light brown or reddish in color (Pasitschniak-
Arts and Lariviere 1995, p. 1), extends from the nape of the neck, along the sides of the body, to
the base of the bushy tail (Banci 1994, p. 99). White or orange patches are commonly found on
the throat or chest (Pasitschniak-Arts and Lariviére 1995, p. 1; Magoun et al. 2008, p. 24; Figure
14). The unique property of wolverine fur to shed frost (Hardy 1948, p. 330; Quick 1952, pp.
492-493), along with its rarity, has made wolverine pelts valuable for trade (Hash 1987, p. 575).

Various accounts state that wolverines have a strong sense of smell (Grinnell et al. 1937, p. 265;
Bevanger 1992, p. 8) that allows them to locate carrion from great distances (Hornocker and
Hash 1981, p. 1,297; in litt. Bevanger 1992, p. 8, citing Reskaft 1990; Copeland 1996, p. 100;
Cardinal 2004, p. 8); however, experiments with young wolverines indicated a poor sense of
smell, and that wolverines may locate food (areas where previously located or cached) based on
their memory skills (Magoun 2013, pers. comm.) or learning abilities (e.g., Krott 1958, p. 241).

Scent-marking is used by mammalian carnivores for chemical communication (Hutchings and
White 2000, p. 160). For wolverines, this behavior commonly includes urination (e.g., trees,
stumps, snow) (Copeland 1996, p. 115; Magoun 1985, p. 105), but also includes scat, and
scratches and bites on trees (Haglund 1966, pp. 225, 277; Copeland 1996, p. 115). Scent rubbing
(see review by Rieger 1979) of the ventral (abdomen/stomach) area and anal rubbing have also
been observed in wolverines (Pulliainen and Oyaskainen 1975, pp. 268-269; Rieger 1979, p. 22,
in litt. Goethe 1964; Magoun 1985, p. 105). Scent marking by wolverines may also be an
important chemical communication signal for potential wolverine prey. Field experiments
conducted by Sullivan et al. (1985, pp. 928, 930) and Sullivan (1986, p. 388) found that black-
tailed deer (Odocoileus hemionus columbianus) and snowshoe hares (Lepus americanus) avoided
feeding on seedlings that were marked with wolverine urine.

Life History and Ecology

In this section we provide a summary of the individual and population needs (collective, species
needs), including its life history, physiology and behavior, resource functions necessary for each
life stage (i.e., breeding, feeding, sheltering, dispersal), demographic information (abundance
and distribution) and ecological setting.
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Overview

Wolverines are active year-round and have been considered as primarily nocturnal (Iversen
1972b, p. 319; Pasitschniak-Arts and Lariviere 1995, p. 7, and references cited therein). In his
observational studies, Krott (1958, p. 168; 1960, p. 25) described periods of 3-4 hours of activity
followed by 3-4 hours of sleep for wolverines in Scandinavia, a pattern also observed in Idaho
(Copeland 1996, p. 77).

A study of body temperatures of caged wolverines, along with direct observations of animals
obtained from Alaska and Sweden and previous studied animals (Alaska), suggested that
wolverines were a day-active species, being very active in the morning, with periods of sleep
during the night, a pattern that persisted in both winter and summer (Folk et al. 1977, p. 233).
However, crepuscular activity (period just after dawn and just before sunset) may be a more
accurate description for wolverine behavior (McCue et al. 2007, pp. 98-99). Others have
remarked that wolverines exhibit a plasticity in their behavior (i.e., different behavior under
different conditions) (Krott 1960, p. 26), a result attributed, in part, to their being a scavenging
carnivore covering large areas (Stewart et al. 2016, pp. 1,495, 1,497). Several aspects of this
plasticity are described below.

Wolverines are wide-ranging animals and known for traveling great distances in a short period of
time (Krott 1960, p. 21; Gardner et al. 1986, p. 603; Woodford 2014, entire ) (see Movement
section below). This is due, in part, to their unique body structure. As described by Krott (1960,
p. 20), they are “lumbrosacrally overbuilt” with heavy musculature and legs that are acutely
angled when walking. Wolverine gait is characterized as either a 2X pattern (when patterns of
two footprints repeat), used primarily in deep snow, and the more common 3X lopes (patterns of
three footprints), for covering long distances over more compacted snow (Halfpenny et al. 1995,
p. 104). The latter is described as a bouncing gait where all four feet may leave the ground at the
same time (Halfpenny et al. 1995, p. 104).

As noted in our Species Description section above, in winter, the dense hairs on the foot pad and
its body structure supports a low foot load, which has been estimated at 22 gram/cm” (Knorre
1959, p. 26) and 27-35 gram/cm” (Novikov 1962, pp. 22-23 (citing Dulkeit 1953)). This foot
loading is believed to provide an advantage for wolverines preying on ungulates and other large
mammals whose movements become restricted in deep snow (Knorre 1959, p. 26; Formozov
1963, pp. 40—41; van Zyll de Jong 1975, p. 435; Banci 1994, p. 113). However, a study of
wolverines in boreal forest habitat in Canada present a differing interpretation of the wolverine
foot adaptation based on tracking wolverines in snow over three winters (Wright and Ernst
2004a, pp. 58-59), in which they observed wolverines in their study area continuously selected
for a path of least snow cover, where practicable, and only traveled in upland areas (Wright and
Ernst 2004a, p. 59). They concluded that the low foot load is advantageous when snow crusts
form, but, in deep snow, wolverines shift to an inefficient walking gait, which increases energy
demand (Wright and Ernst 2004a, p. 59). They hypothesized that traveling in deep snow during
winter in search of food may increase the risk of starvation due to the greater energy expenditure
(Wright and Ernst 2004a, p. 59).
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Physiology

The wolverine is a snow-adapted, cold climate animal in its physiology, morphology (Telfer and
Kelsall 1984, p. 1,830), behavior, and habits. The wolverine was considered by Formozov (1963,
p. 65) as one of several “chioneuphores,” or those vertebrates who tolerate snow but have no
special adaptations; however, wolverines could also be considered as a “chionphile” or those
animals with adaptations for snow (e.g., increased surface area on feet, pelt characteristics) (see
definitions in Pruitt 1959, p. 172; Cathcart 2014, p. 22).

In general, mustelids weighing more than 1 kilogram (kg) (2.2 pounds (Ibs)) have a basal
metabolism (defined as the minimum metabolic rate for maintaining a comfortable warm
temperature; Irving 1972, p. 121) that is about 20 percent higher than other mammals (Iversen
1972a, p. 343). For the wolverine, Young et al. (2012, p. 222) estimated a basal metabolic rate
for a 15 kg (33 1bs) adult at 669.4 kcal/day, using Iversen’s derived equation [Metabolic rate
(M)=84.6*Weight (W, in kg)(0'78) + 0.15] (Iversen 1972a, p. 343). By comparison, the estimated
basal metabolic rate for a 53 g (1.9 ounce (0z)) least weasel (Mustela nivalis) is about 40
kcal/day, and approximately 250 kcal/day for a 3.8-5.5 kg (8.4—12 1bs) Arctic fox (Vulpes
lagopus) (both sampled from Barrow, Alaska) (Irving 1972, p. 115; Figure 9.1).

Experimental studies by Iversen (1972, pp. 320-321; Figure 4) found that during their first 2}%
months, the basal metabolic rate for young wolverines was substantially higher than rates
reported for other mammals (W'*' vs. W'?), then declined after 3 months, and declined again
after 8 months. Because the early period coincides with weaning, Wilson (1982, p. 646)
suggested that the observed peak may be related to changes in food consumed as well as
improved thermoregulation since the mother is leaving the young for longer periods of time.

Energy expenditure during pregnancy is relatively low for mustelids (Oftedal and Gittleman
1989, p. 374); however, energy requirements for lactation in mammals can be over 4 to 7 times
basal metabolic rates (Allen and Ullrey 2004, p. 478). Thus, estimates of energetic requirements
(e.g., less than 1 kg prey/day annually) may be too low to support reproductive activity (Young
etal. 2012, p. 226). Wolverines are known to consume a variety of food resources and seasonal
switching of prey likely allows for adjustment for nutritional needs throughout their life history
(Krebs et al. 2007, p. 2,187 (Canada); Koskela et al. 2013a, pp. 103—104 (Finland); Yates and
Copeland in prep (Montana)). Additional details on diet and feeding behavior for wolverines are
provided below.

Relatedly, Casey et al. (1979, p. 335) evaluated metabolic and respiratory responses of eight
terrestrial Arctic mammals to ambient temperature during summer months. For wolverines, they
found that the frequency of respiration was generally constant (15-20 per minute), but their tidal
volume (air moved per breath) increased nearly constantly with decreasing ambient temperature,
unlike Canada lynx (Lynx canadiensis), which is similar in body mass (Casey et al. 1979, p.
335). The researchers inferred that the increased ventilation of wolverines at low ambient
temperatures was the result of an increased energy metabolism (Casey et al. 1979, p. 336).

Thermal neutrality (or thermoneutrality) is the temperature range at which resting metabolism
is at minimum (Barnett and Mount 1967, p. 468) and animals produce heat at a minimum rate in

10



North American Wolverine Species Status Assessment Report October 23, 2017

a thermal neutral environment (Barnett and Mount 1967, p. 413). For a resting mammal at
thermal neutrality, body temperature is primarily maintained by “physical thermoregulation,”
that is, control of circulation in the skin and by sweating (Barnett and Mount 1967, p. 413). The
body temperature of wolverine (measured by an implanted temperature transducer) at
thermoneutrality has been reported at 38°C (100.4°F) (Folk et al; 1977, p. 231; Casey et al.
1979, pp. 332-333). The critical temperature is the point at which the metabolic rate starts to
rise; thus, animals with lower critical temperatures are able to better conserve their energy
expenditure (Barnett and Mount 1967, p. 413). Studies of arctic mammals defined a zone of
thermoneutrality in Eskimo dogs (Canis lupus familiaris) and Arctic foxes that extended to at
least —40°C (—40°F), with an estimated critical temperature between —45°C (—49°F) and —50°C
(—58°F) (Scholander et al. 1950a, p. 254).

Arctic mammals, including wolverine, Arctic fox, and wolf (Canis lupus), have a threshold of
thermoneutrality of between —30°C to —40°C (-22°F to —40°F) (Iversen 1972b, p. 322; citing
studies by Scholander et al. (1950b) and Hart (1956)). Relatedly, Casey et al. (1979, p. 340)
estimated a critical temperature for wolverine (14 kg (31 Ib)) in summer pelage of 5°C (41°F)
based on an observed increase in oxygen uptake at air temperatures below this temperature. For
comparison, measurements of metabolic rates for the red fox (Vulpes vulpes alascensis) (Alaska)
observed critical temperatures of 8°C (46°F) in summer (Irving et al. 1955, p. 184). These Arctic
mammals therefore have the ability to dissipate heat to balance the heat loss from 30°C to —40°C
(86°F to —40°F), due in large part to vasodilatation and rise of skin temperature (Scholander et
al. 1950a, p. 251).

Arctic mammals, particularly small mammals, also adapt behaviorally to cold temperatures by
creating burrows and building nest sites under the snow. Wolverines are known to dig holes in
snow for shelter (Pruitt 2005, p. 120), and wolverine reproductive den sites located under deep
snow may provide a thermoneutrality advantage for newborn cubs (Magoun and Copeland 1998,
p. 1,313). This topic is discussed in more detail below under Use of Dens and Denning Behavior.

Wolverines can also adapt to both cold and warm temperatures by movement and, relatedly,
micro- and macro-habitat selection. Wolverines have been observed near and in lakes and other
water bodies and are good swimmers, easily crossing lakes and rivers (Seton 1909, p. 950; Krott
1960, p. 23; Magoun 2017, pers. comm.). They likely use these areas more frequently during
warmer months both for cooling and hydration, or possibly for hygienic reasons (Krott 1960, p.
23).

Changes in endocrine (hormone) function can also represent a physiological adaptation to cold
by acting on organs to generate energy (Barnett and Mount 1967, p. 428). The best available
information does not indicate that these functions have been evaluated in wolverines. However,
one veterinarian reported an enlarged thyroid in a wolverine during a necropsy procedure
(Copeland 2017, pers. comm.), which is suggestive of a high metabolism.

In addition to these physiological processes, rapid and seasonal adjustments of fur insulation
provide an additional mechanism for mammals to overcome large seasonal changes in
temperature (Casey et al. 1979, p. 340) and have been described for wolverine and other
mammals in Alaska (Henshaw 1970, p. 522). The seasonal increase in fur depth for captive
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wolverines was reported to be 65 percent (Henshaw 1970, p. 522). That study identified a metric
termed seasonal insulative advantage (or SIA) as a measure of the degree to which insulative
compensation changes seasonally in response to ambient temperature (Henshaw 1970, p. 522).
For wolverines, this advantage was found to be less than unity; that is, the increase in fur did not
fully compensate for average winter cold, and therefore other compensating mechanisms were
needed (Henshaw 1970, p. 522).

Similarly, an evaluation of the seasonal change in the insulation of fur of wolverine (pelts from
Canada) found a 41.2 percent change in mean insulation values (measured as °C/cal/m?/hr) from
winter to summer (Hart 1956, p. 56). A single annual molting (between August and December)
was noted in Grinnell et al. (1937, p. 251) (California), but twice yearly was described by
Novikov (1962, p. 201) (Russia). The large seasonal change in insulation observed for wolverine
and other larger mammals is, in large part, due to changes in fur depth, and can be interpreted as
an adaptation to both high summer temperatures and low winter temperatures (Hart 1956, p. 57).
The reported seasonal decrease in wolverine fur thickness also correlates with experimental
results of Casey et al. (1979, p. 337) who indicated that a seasonal shift in oxygen consumption
below critical temperature was likely due to an increased rate of heat loss in summer.

Range and Habitat Use

Historical Range and Distribution
Phylogeography/Phylogenetics

Results from a molecular study of phylogenetic relationships of the Mustelidae family suggest at
least six radiation episodes within this family since the Early Eocene Epoch (approximately 50
million years before present (YBP)) (Marmi et al. 2004, pp. 488, 492). The split of the marten
(Martes, Gulo) and weasel (Mustela) lineages occurred in the Early Middle Miocene Epoch (14
to 11 million YBP), with the separation of Old World and New World lineages (Martes, Gulo)
occurring in the Late Miocene Epoch (8.6 to 5.8 million YBP) (Marmi et al. 2004, p. 488). The
Gulo genus appears in the fossil record in the mid-Pleistocene in both Europe and North America
(Bryant 1987, p. 659).

The dispersal of Gulo across Beringia (land mass that extended from Siberia into interior Alaska
during the Pleistocene) is believed to have produced contemporaneous records for the species in
Europe and North America (Bryant 1987, p. 659). Genomic data was examined using a
molecular dating technique to estimate an approximate age of the G. gulo ancestor (Malyarchuk
et al. 2015, entire). The researchers estimated a relatively recent origin of the species Gulo gulo
at about 181,000 to 234,000 YBP (Malyarchuk et al. 2015, pp. 1,115-1,116). They note that this
latter time period corresponds to the Riss glaciation period (187,000 to 230,000 YBP), a time of
genetic divergence of amphi-Beringian (both sides of Beringia) species and speciation events
(Hope et al. 2013, p. 426). Their results, along with fossil information, also indicate the
divergence of the Gulo branch and the other Martes taxa occurred during the Late Miocene-Early
Pliocene (5.6 million YBP), and lends support for strong evolutionary processes in the northern
Siberian ecosystems in the Pliocene and Pleistocene Epochs (Malyarchuk et al. 2015, pp. 1,116—
1,117).
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An evolutionary trend was described in which Gulo increased in size from the mid- to late-
Pleistocene, with a subsequent reduction in size post glaciation, as well as small changes in
selected teeth, and a possible shift to colder habitats (Bryant 1987, p. 660). The Late Pleistocene
and the Pleistocene-Holocene transition represent the end of prolonged period that was
characterized by climate fluctuations followed by rapid warming (Post 2013, p. 28). This
analysis also indicated that both the mid-Pleistocene European Gulo schlosseri and the early
North American Gulo appear to be adapted to a warmer climatic environment, but are likely to
have also occupied colder climates (Bryant 1987, p. 660). Other factors such as competition
(Guilday 1971, p. 237), predator avoidance, and prey abundance may also have been important
in creating significant shifts in geographic ranges for certain species during glacial cycles.

Wolverines are believed to have migrated to North America during the late Pleistocene, although
fossil evidence from the Pleistocene Epoch for wolverine is limited (Anderson 1977, p. 15;
Bryant 1987, p. 660), and most fossil material is either cranial or dental fragments (Bryant 1987,
p. 660). A summary of records for both Pleistocene and extant Gulo (Bryant 1987, p. 659; Table
3) includes findings in the United States from Colorado, Idaho (e.g., White et al. 1984, p. 248
(lava tubes)), Alaska, Maryland, and Pennsylvania, and Canada (primarily the Yukon region)
ranging from the Irvingtonian Age (1.8-2.4 million YBP) to Late Wisconsinan-Holocene
(15,000 YBP to present day).

Genetic studies can provide an understanding of the postglacial recolonization of wolverines
following the Last Glacial Maximum, a period of rapid cooling, and movement patterns due to
changed climatic conditions (Frances 2008; Zigouris et al. 2013; McKelvey et al. 2014).
Following the Last Glacial Maximum, beginning about 21,000 YBP, was a period of rapid
warming, resulting in a second wave of extinction events, particularly of large mammalian
megafauna that were cold-adapted (Post 2013, pp. 29, 31).

During the late Wisconsin period (10,000 to 25,000 YBP), approximately 60 percent of North
America was covered by glacial ice (Rogers et al. 1991, p. 624). However, several ice-free
refugia existed at that time including the Beringian refugium, which included eastern Siberia,
most of Alaska, areas of northwestern Canada, and areas of the Bering Sea shelf that were
exposed by lower sea levels, and this refugium harbored a number of mammalian species
including wolverine (Rogers et al. 1991, pp. 624, 626). Analyses by Frances (2008, entire) and
Zigouris et al. (2013, entire) supported a wolverine colonization of North America in which
individuals “followed retreating glaciers” (Zigouris et al. 2013, pp. 10-11), beginning about
21,000 YBP, following the Last Glacial Maximum, when a period of rapid warming occurred
that resulted in additional extinction events, particularly large mammalian megafauna (Post
2013, p. 29)

A phylogeographic analysis presented by McKelvey et al. (2014, p. 331) proposed that a unique
haplotype (Cali 1) observed in historical wolverine samples from California was reflective of an
independent evolutionary history resulting from isolation (i.e., southern ice-free refugium) of
wolverines during glacial retreat. However, Zigouris et al. (2013, p. 10, Supplemental Table S5)
found the Cali 1 haplotype described by Schwartz et al. (2007, p. 2,173; Tables 2 and 4)
(relabeled as Haplotype 21) also occurred in historical wolverine samples from the eastern region
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of Canada (Quebec-Labrador). In addition, as noted by Zigouris (2014, pp. 232-233) the
historical samples analyzed by McKelvey et al. (2014, p. 327; Table 1) were primarily those
from locations at the southwestern edge of the wolverine’s North American range (e.g.,
California, Colorado, Idaho, Montana, Wyoming, Utah, Washington). Without additional
sampling, it is unclear if this particular haplotype distribution from two of the most peripheral
North American wolverine populations is a reflection of a skewed dispersal after post-glacial
colonization, or was a more widely distributed haplotype that declined or was lost due to hunting
and trapping pressures (beginning in 18" century) or fragmentation (late-ZOth century) (Zigouris
etal. 2013, p. 10).

Additional discussion of our current understanding of wolverine genetic structure and diversity is
provided in the Population Structure section below.

Historical Range

In North America, wolverines were historically distributed in much of the northern portion of the
continent, extending southward to the northernmost region of the United States (Maine to
Washington) or approximately north of the 38th parallel (Hash 1987, p. 576; Banci 1994, p.
102).

An estimate of wolverine observations and distribution in the contiguous United States was
prepared by compiling 901 verifiable or documented records of wolverine occurrence dating
from 1801 to 2005 from 24 states in the contiguous United States (Aubry et al. 2007, entire).
This included a total of 809 verifiable or documented records for the Rocky Mountain and
Pacific Coast mountains (west-northwestern United States) for this time period (Aubry et al.
2007, p. 2,151).

The historical population size of wolverines in Canada is not known (Fortin 2005, p. 4). Its
historical distribution, as depicted by Seton (1909, p. 947; Map 51) and also later by van Zyll de
Jong (1975, p. 435; Figure 9) shows a broad range across much of Canada. Examples of early
descriptive accounts include de Puyjalon (1900, pp. 126—-144), who described wolverines as
inhabiting Labrador, Canada (de Puyjalon, p. 101), and extending in range to the 66™ parallel and
perhaps further (de Puyjalon 1900, p. 144); reports of both trapped and live wolverines in
Labrador in the late 1700s (Townsend (ed.), 1911, pp. 73, 93, 228, 255); and reports of
wolverines as “common” in Canada’s Nunavut Territory (Hudson Bay region) during a 1920s
Danish excursion (the Fifth Thule Expedition) to Arctic North America (Freuchen 1935, p. 101).
The 2014 COSEWIC report presents a historical range distribution for Canada based on personal
accounts and interpretation of the fur trade (COSEWIC 2014, pp. 12—13; Figure 3).

Current Range

We created a map depicting wolverine observations for the west-northwestern United States by
requesting all available wolverine records from State agencies (e.g., wildlife agencies, natural
heritage programs) and the Forest Service Natural Resource Information System (NRIS) Wildlife
Database. We found a total of 4,215 records (1800s to 2017) for this portion of the United States
(cf. 809 records from Aubrey et al. 2007; Table 1). Figure 2 presents a map of these compiled
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observations, overlaid with the habitat suitability model results presented by Inman et al. (2013,
p. 281). We acknowledge that some of these records may be in error or inaccurately located, and
although wolverines have been reported from the Central Great Plains, Great Lakes region,
Upper Midwest, or Northeast (Wilson 1982, p. 650), we did not create a historical range for these
regions given the very low number (92) reported by Aubry et al. (2007, p. 2,151) from the 1880s
to 2005, and to present day, and an incomplete historical record of trapping. We also found a few
additional historical records that do not appear in Aubry et al. (2007, p. 2,151). For example,
Nead et al. (1985, entire) identified several positive and probable reports of wolverines in
Colorado in the late 1970s. A wolverine was reported from the Squaw Valley region of
California in the summer of 1953 (Ruth 1954, pp. 594-595). Our intent in creating this map was
to present an overall geographical depiction of the wolverine’s estimated range only for the west-
northwestern United States, and is not intended to represent an estimate of population numbers.

Using the best available information, we also created a current North American range based on
results presented by COSEWIC (2014, p. 12) for Canada and Alaska, Forest Service NRIS data,
and more recent observations (e.g., telemetry, camera traps, mortality reports) reported from
California, Washington, Colorado, Wyoming, Utah, and North Dakota (e.g., California Natural
Diversity Database (CNDDB); Forest Service NRIS; Idaho Department of Fish and Game; Utah
Division of Wildlife; Wyoming Game and Fish Department). This range is illustrated in Figure
3.

We recognize that this depiction does not necessarily represent current areas where reproducing
populations of wolverines are found, nor does it capture unverified accounts from New Mexico,
described in Frey (2006, pp. 20-21) for the Sangre de Cristo Range, and visual observations
reported by two individuals (2005 and 2016) in response to our Federal Register notice (81
FR71670; October 18, 2016) requesting information for our status review. In addition, we did
not incorporate the Central Great Plains, Great Lakes region, Upper Midwest, or Northeast.
However, we note here that a female wolverine was observed over several years (2004—2010) in
the lower peninsula of Michigan, and genetic testing after her death in 2010 suggested she was
more closely associated with eastern Canada wolverine populations (i.e., Manitoba and Ontario)
(in litt Zigouris 2013, pers. comm.). It’s unclear how this individual came to occupy this region,
but given the long distant movements reported for this species (e.g., male wolverine that traveled
from Wyoming into Colorado and then back to North Dakota), dispersal from Canada is
plausible. Wilson (1982, p. 650) reported that wolverines on occasion may enter Minnesota from
Canada. Jackson (1961, pp. 359-360) also reported several authentic records of wolverine in
Wisconsin and in areas in Minnesota, along the Wisconsin-Minnesota border. However, the
wolverine was likely never abundant in Wisconsin, even before trapping and hunting in the late
19" and early 20™ centuries (Jackson 1961, p. 359).

We provide a discussion of wolverine population abundance and distribution in more detail in
the Biological Status—Current Condition section below.
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Figure 2. North America wolverine observations within the west-northwestern United States (1800s to 2017); shown with Inman et al. (2013) modeled
habitat.
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Figure 3. Current range of North American wolverine. Adapted from COSEWIC (2014), EPA (2010), Inman
et al. (2013), records from CNDDB; Forest Service NRIS; Idaho Department of Fish and Game; Utah
Division of Wildlife; Wyoming Game and Fish Department, and den records from CNDDB, Inman, and
Copeland.
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Habitat Use

Wolverines occupy a variety of habitats within their current range, including Arctic tundra,
subarctic-alpine tundra, boreal forest, mixed forest, redwood forest, and coniferous forest (Banci
1994, p. 114). However, these broad, landscape-scale vegetation associations can obscure other
habitat variables important for wolverines, including features found within peripherally occupied
areas or areas of high elevation (Banci 1994, p. 114). In Canada, wolverines use a wide variety
of forested and tundra vegetation, at all elevations (COSEWIC 2014, p. 18).

When viewed by ecoregion (U.S. Environmental Protection Agency (EPA) 2010), in general,
wolverine observations in the contiguous United States are most commonly found in the
Northwestern Forested Mountains ecoregion. In Canada, our estimate of current range includes
Northwestern Forested Mountains, Northern Forests, Marine West Coast Forest, Hudson Plain,
Taiga (Boreal Forest), Tundra, and parts of the Arctic Cordillera (northeastern fringe of Nunavut
and northern Labrador); in Alaska, Marine West Coast Forest, Northwestern Forested
Mountains, Taiga, and Tundra are represented. Appendix A provides an illustration of these
ecoregions of North America in relationship to our Current Range map presented in Figure 3.

Studies of wolverines in central Idaho found that montane coniferous forests comprised two-
thirds of available habitat (Copeland 1996, p. 120). Wolverines in this region also exhibited a
seasonal preference, with subalpine rock habitats used in summer and montane coniferous forests
used most often in winter (Copeland 1996, p. 120). In addition, individuals within this study
population commonly crossed natural openings and those areas with little cover, including burn
areas, meadows, or open mountain-top areas (Copeland 1996, p. 124).

Observations of summer movements of wolverines in northwestern Montana indicated that both
males and females moved to higher, cooler elevations and remained there throughout the summer
(Hornocker and Hash 1981, p. 1,299). In the Greater Yellowstone Ecosystem, wolverines
selected areas that contained steep terrain with tree cover, high elevation meadows, boulder or
talus fields, and avalanche chutes (Inman et al. 2012a, p. 785). In this region, wolverines selected
elevations at and above the treeline during summer, moved slightly lower during winter, but
avoided low-elevation winter ranges occupied by potential prey (e.g., elk) or areas with little
human activity (Inman et al. 2012a, p. 785). The avoidance of these areas may be the result of
lack of tree or talus field cover at these low elevations, in combination with presence of potential
predators (e.g., wolf, mountain lion (Puma concolor) or competitors (e.g., coyote (Canis
latrans), bobcat (Lynx rufus) (Inman et al. 2012a, p. 785).

Several habitat association-type models have been developed for both North American and
European wolverines. In the northern Rockies (including Canada and the United States), Carroll
et al. (2001, p. 975) found that elevation and north-facing cirque habitat variables (i.e., alpine
areas), when incorporated into empirical habitat models, were significantly correlated with
wolverine occurrence; however, results from multiple regression analyses of these and other
habitat variables indicated a high degree of unexplained variance for predicting wolverine habitat
relationships, and underscores the inherent difficulty in identifying appropriate metrics to
represent difficult to measure underlying factors, or other unrecognized limiting variables
(Carroll et al. 2001, pp. 971, 973-974). Copeland et al. (2007, entire) also evaluated habitat
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associations for wolverines in central Idaho. Wolverines were found to be associated with high
elevations (2,200 to 2,600 m (7,218 to 8,530 ft)) with a slight downward shift in summer
(Copeland et al. 2007, p. 2,207). These movements correspond with a shift in cover types, from
high-elevation whitebark pine (Pinus albicaulis) communities in summer to mid-elevation
Douglas fir (Pseudotsuga menziezii) and lodgepole pine (Pinus contorta) in winter (Copeland et
al. 2007, pp. 2,207-2,208). Results from a study of wolverines in Scandinavia suggested that
topography may be important in providing refugia from predators and may therefore facilitate
the co-existence of wolverines with larger carnivores such as wolves (Khalil et al. 2014, p. 636).

In interior Alaska, wolverines were also found to be positively associated with high elevations
(Gardner et al. 2010, p. 1,901). The authors concluded that wolverines avoided human influences
based on observations that both elevation and human influence were found to have significant
effects on wolverine occurrence probabilities, but were not correlated (Gardner et al. 2010, p.
1,901). However, they indicate that their sampling design was not able to determine which
human activities influenced wolverine behaviors; a combination of intensity of development and
harvest activities was suggested (Gardner et al. 2010, p. 1,901). Current studies are underway in
the North Slope region of Alaska to evaluate fine-scale habitat selection of wolverines related to
denning, caching, day bed use, and snow holes (Dorendorf 2016, p. 6). Day beds were also
described by Haglund (1966, p. 268) for wolverines studied in Sweden.

A study also found that habitat associations, at least for females, are more complex, and include
combinations of several modeled variables that supported hypotheses related to food (prey
distribution), predation risk (based on a ruggedness index), or human disturbance (winter
recreation activity, roads, and forest harvesting) for both summer and winter in two study areas
located in northcentral and southeast British Columbia (Krebs et al. 2007, pp. 2,186-2,187).
Wolverines in the Rocky Mountains of Alberta, Canada, were found to more likely occupy areas
with increasingly rugged terrain (Fisher et al. (2013, pp. 710-712).

Camera trapping was used to study wolverine behavior in varying habitat in the Rocky
Mountains of Alberta, Canada (Stewart et al. 2016, entire). That study found that wolverine
behavior differed in landscapes that had been significantly modified by human activities as
compared to those with light modifications or in protected areas (Stewart et al. 2016, p. 1,499).
They concluded that wolverine occurrence in their study areas varied more strongly with linear
features (seismic lines created from oil and gas exploration, pipelines, transmission lines, roads,
and rail lines) than with the degree of snowpack, and supports the idea that human “footprint” as
a driver of habitat suitability for wolverines; that is, if snowpack conditions was the only driver
for suitable habitat, then a behavioral signal would not be expected (Stewart et al. 2016, p.
1,501).

Aboriginal knowledge holders (the knowledge Aboriginal Peoples have accumulated about
wildlife species and their environment) in Canada have reported that while wolverines appear to
avoid human habitation and developed areas, some wolverine will visit these areas if they do not
appear to be threatened or if development activities cease (Cardinal 2004, p. 22). Wolverines
have also been described as occupying deserted snow huts (Nunavut Territory, Canada) during
winter months (Freuchen 1935, p. 98).
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A negative association with roads and wolverine (and caribou) occurrence in boreal forest habitat
was reported in northwestern Ontario, Canada, and wolverines in that study area avoided
deciduous forests (Bowman et al. 2010, p. 464). However, a study of wolverines in upland boreal
forests of Canada found that wolverines followed open linear corridors that offered compact
snow conditions, including winter roads, recent seismic lines, snowmobile trails, and all-terrain
vehicle tire tracks for travel of distances up to 3 kilometers (km) (1.86 miles (mi)) (Wright and
Ernst 2004b, p. 59). In central Idaho, wolverines were reported using snowmobile winter access
(unmaintained) roads for travel (Copeland et al. 2007, p. 2,210).

A study of wolverine selection patterns in boreal forests in northwestern Alberta using resource
selection function (RSF) modeling techniques1 and data from telemetered wolverines found that,
for the winter season, both male and female wolverines selected for streams, forested areas
(broadleaf, coniferous, and mixed) and bogs or fens, while avoiding active oil and gas well sites
and low-traffic winter roads (Scrafford et al. 2017, pp. 31, 32). That study also found that
wolverines did not avoid older seismic lines, likely due to the intermediate stage of regeneration
found in their study area as well as availability of small prey in conjunction with minimal risk of
human or wolf presence (Scrafford et al. 2017, p. 34).

RSF-based modeling was used to quantify the relationship between the observed distribution of
the wolverine and variables representative of habitats and human disturbance in the taiga and
tundra ecoregions (shown in Appendix A) of the Canadian central Arctic (Nunavut and
Northwest Territories) (Johnson et al. 2005, p. 10). Using a range defined by previous studies of
collared wolverines, researchers identified two seasons for wolverines, based on presence or
absence of barren-ground caribou (Rangifer tarandus groenlandicus) (Johnson et al. 2005, p. 8).
They found that, in winter, the occurrence of wolverines was correlated with patches of heath
rock and rock association, and areas dominated by sedge (Johnson et al. 2005, pp. 23-25).
Results for models for summer season were less clear, but models that included grizzly bear
(Ursus arctos), caribou, and wolf were found to be positively associated with wolverine, likely
due to the scavenging opportunities and hunting of caribou provided by these other carnivores
(Johnson et al. 2005, p. 24). In Finland, the presence of wolves was found to be one of the most
important variables influencing habitat selection of wolverines (Koskela 2013, p. 35) likely due
to the increased scavenging opportunities provide by wolf kills (Koskela 2013, p. 36).

A RSF model was also used to develop a predictive map of wolverine habitat for the western
United States (Inman et al. (2013, p. 281), as shown in the background of our Figure 3. Their
best fit model found that, in general, wolverine were most likely to be distributed at high
elevations, with steeper terrain, more snow, fewer roads, and reduced human activity, but also in
proximity to high elevation talus, tree cover, and areas that had snow cover on April 1 (Inman et
al. 2013, pp. 280-281). Primary habitat for the wolverine in the western United States was
estimated at 164,125 km? (63,369 mi’) (Inman et al. 2013, p. 281). Additional information

' RSF is any mathematical function that is proportional to the probability of use of a resource unit (Manly et al.
2002, p. 15). A RSF contains several coefficients that quantify the selection for or avoidance of an environmental
feature, and the sign/strength of those coefficients represents a differential variation in the distribution of each
environmental feature measured at a sample of locations to a comparable set of random sites. Thus, when an
animal's observed use of a resource is greater than those random sites, selection of that feature is inferred (Johnson
et al. 2005, p. 10).
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related to the results of this modeling effort is discussed in the Population Distribution and
Abundance section below.

Movement

Wolverine movements are related to both territoriality (within home ranges) and dispersal (adults
and young). Movement within home ranges by adult male and female wolverines is extensive.
For example, wolverines monitored in the Greater Yellowstone Ecosystem traveled a distance
that was equivalent to their average home range diameter in less than 2 days, which is also about
the size of their home range circumference in less than 1 week (Inman et al. 2012a, pp. 782—
783). This study also found that, for a 24-hour period, the average minimum distance traveled
was 15.5 (km) (9.63 (mi) for males and 7.5 km (4.66 mi) for females (Inman et al. 2012a, p.
783). Telemetry studies of wolverines in south-central Alaska indicate an average distance
traveled per day of approximately 12 km (7.46 mi) for females and 8-21 km (4.97—13 mi) for
males (Woodford 2014, no page number). Observations from snow tracking studies have found
instances where two individual wolverines traveled together (Wright and Ernst 2004b, p. 63).

A study of female Fennoscandinavian wolverines found that most (86 percent) females remained
stationary in their established territories, with 8 percent vacating and 6 percent expanding their
territory (Aronsson 2017, p. 40). In addition, this study of 42 female wolverines in 122 territories
reported that females with established territories only moved to available territories that were
higher than average in quality (Aronsson 2017, p. 41). In central Norway, a study of spatial and
temporal patterns in wolverines using noninvasive genetic sampling methods also found that
individuals tended to stay in the same general area from one year to the next (Bischof et al.’s
2016, p. 1,533).

A number of factors can affect wolverine movements within territories, such as availability of
food, temperature, and breeding activity. Seasonal shifts in elevation have also been observed for
wolverines in the contiguous United States. An ecological study of wolverines in southcentral
Alaska found significant movement up in elevation during late winter and early spring as well as
significant movement down in elevation during the late fall and winter (Gardner 1985, p. 21).
Wolverines were also observed moving to and occupying higher and presumably cooler
elevations in summer months in northwestern Montana (Hornocker and Hash 1981, p. 1,299). In
Central Idaho, wolverines exhibited a preference for higher elevation areas containing rock and
talus cover in summer months, but moved to lower elevations in winter; this was likely the result
of an increase in availability of carrion related to the fall hunting season (Copeland 1996, p. iv).
Two aboriginal knowledge holders in the Kivalliq region (Nunavut, Canada) reported that
wolverines will move closer to communities during caribou migration in the fall, likely attracted
by the large number of caribou carcasses left by hunters (Cardinal 2004, p. 22).

A study of wolverine movement in boreal forest habitat in Canada (northwestern Alberta and
northeastern British Columbia) during winter months found that wolverines chose the most direct
travel route with the least snow cover (Wright and Ernst 2004a, pp. 58-59). Woodford’s (2014,
no page number) account of wolverine observations from studies in Alaska indicated that, when
pursued, wolverines will run uphill, which may represent a predator-avoidance adaptive
behavior.
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As discussed in more detail below (Dief and Feeding), several studies have shown that
wolverines exhibit a seasonal shift in diet, and Hornocker and Hash (1981, p. 1298) concluded
that food availability was the primary factor determining both movements and home ranges for
wolverines studied in northwestern Montana. Movement patterns of adult males during the
summer months are also likely influenced by breeding activity (Magoun 1985, p. 66).

Males and females maintain large territories with very little overlap between same-sex adults
(Magoun 1985, p. 38; Banci 1994, p. 118; Inman et al. 2012a, p. 783; Bischof et al. 2016, pp.
1,532-1,533; Regehr and Lacroix 2016, p. 249), but breeding pairs have overlapping territories
(Copeland 1996, pp. 55-61; Hedmark ef a/. 2007, p. 19; Dawson ef al. 2010, p. 413; Persson
2010, p. 52; Inman et al. 2012a, p. 787). However, ranges of young males, who have not yet
dispersed, can overlap with resident adult male home ranges (Alaska) (Magoun 1985, p. 64).
Studies of wolverines in the Greater Yellowstone Ecosystem found a mean percent overlap of
12.7 percent for same sex, adult—sub-adult pairs and about 24 percent for opposite sex, adult—
sub-adult pairs (Inman et al. 2012a, p. 787). In addition, Inman et a/. (2012a, p. 783) found that
when a resident adult wolverine died, same-sex adults (not known to be located within the dead
wolverine’s home range) would begin using (within 3—7 weeks) areas of the unoccupied home
range, or same-sex subadults would expand into and then occupy most or all of the dead
wolverine’s former home range. A study of territoriality of wolverines in central Norway (using
scat analysis) indicated that within their study population, wolverines were also more likely to
choose a home range area that was previously used by a neighboring same sex individual after
that individual’s death (Bischof et al. 2016, p. 1,533).

Table 1 below presents a summary of annual home ranges of resident wolverines.

Table 1. Home Range Size for Adult, Resident Wolverines.

Region Female, km~ (mi*) [ Male, km” (mi®) Reference
Central Idaho 384 (148) 1.582 (610) Copeland 1996
Central Idaho / Yellowstone 357 (138) 1.138 (439) Heinemeyer and Squires
Region 2015
Greater Yellowstone Ecosystem 303 (117) 797 (308) Inman et al. 2012a
Glacier National Park (MT) 139 (54) 521 (201) Copeland and Yates

2008

Alaska (Northwestern) 53-232 (20-89.6) | 488-917 (188-354) | Magoun 1985
Canada 50-400 (19-154) 230-1,580 (89-610) | COSEWIC 2014
Northwest Ontario 423 (163) 2.563 (990) Dawson et al. 2010
Central Norway 331 (128) 757 (292) Bischof et al. 2016
Southern Norway 274 (106) 663 (256) Landa ef al. 1998
Northern Sweden 170 (66) 669 (258) Persson ef al. 2010
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Home range use is smaller for female wolverines during the reproductive period. For a parturient
(about to bear young) female, estimates of home range size in the Greater Yellowstone region
were significantly smaller, with a minimum of 100-150 km? (39-58 mi®) (i.e., during year
raising young) (Inman et al. 2012a, p. 782). The average home range size for lactating females
rearing young was estimated at 70 km* (27 mi’) from March through August (Alaska) (Magoun
1985, p. 36). In northwestern Ontario, researchers reported a home range of 262 km* (101 mi?)
for a lactating female (Dawson et al. 2010, pp. 141-142). In general, the distance traveled by
female wolverines depends on the location of the reproductive den site within the home range,
the areas used for locating food/prey, and the territory border (Myhr 2017, no page number).

In summary, habitat diversity, food availability, and competition for resources can collectively or
individually influence home range sizes of wolverines (Magoun 1985, p. 63; Inman et al. 2012a,
p. 785), which affects wolverine densities and population structure. Home range sizes of male
wolverines are likely influenced by the density and reproductive condition of female wolverines
(Magoun 1985, p. 63).

Dispersal relates to the successful establishment of a breeding territory, generally by juveniles,
at a location removed from the natal denning area, and can be confused with long-range
movements of wolverines and other carnivores (Ruggiero et al. 1994, pp. 4-5).

Based on telemetry studies, wolverines have been observed to disperse over very long distances.
Both male and females can move long distances (Flagstad et al. 2004, pp. 684-686), but young
(yearling) females tend to establish home ranges closer to their natal ranges than do young males
(COSEWIC 2014, p. 24), which supports a male-biased dispersal pattern (from natal range) for
wolverine populations. Vangen et al. (2001, p. 1,647) indicated that dispersal patterns of females
were likely determined by competition for resources (that is, high quality territories) while male
dispersal patterns were likely determined by competition for mates.

As noted above, wolverines readily cross water bodies such as rivers, and can cross rugged
terrain (COSEWIC 2014, p. 24; Woodford 2014, entire). Dispersing wolverines in Idaho traveled
over 200 km (124 mi) following routes across isolated subalpine habitat (Copeland 1996, p.

130). Inman et al. (2012a, p. 784) recorded dispersal-related movements of wolverines in the
Greater Yellowstone Ecosystem and found that the maximum dispersal distance of subadults
from the home range of their mothers was 170 km (106 mi) for males and 173 km (108 mi) for
females, with an average maximum distance per dispersal movement of 102 km (63 mi) for
males and 57 km (35 mi) for females (Inman et al. 2012a, p. 784). In the Ontario, Canada, region
a juvenile male reportedly dispersed 100 km (62 mi) (COSEWIC 2014, p. 24, citing unpublished
data from Dawson et al. 2013).

Two recent examples illustrate the extensive dispersal capability of wolverines. A male
wolverine apparently dispersed (2008 or earlier) from the western edge of the Rocky Mountain
region to the Sierra Nevada region of California (Moriarty et al. 2009, p. 160). Another male
wolverine (designated as M56), whose natal area was the Greater Yellowstone Ecosystem
(northwest Wyoming), moved south to Colorado (about 500 miles), where it remained for about
3 years (2009-2012), when its tracking signal was lost. In April 2016, M56 was legally shot and
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killed by a rancher in western North Dakota, about 1126.5 km (700 mi1) from where it was last
seen (Wyoming Game and Fish Department (WGFD) 2016, pers. comm).

Additional discussion of population distribution and density estimates is provided below (see
Biological Status—Current Conditions).

Reproduction and Growth

Wolverine reproduction includes the following characteristics: polygamous behavior (i.e., a male
mates with more than one female each year), delayed implantation (up to 6 months), short
gestation period (3040 days), denning behavior, and an extended period of maternal care
(Rausch and Pearson 1972, pp. 255-256; Pasitschniak-Arts and Lariviére 1995, p. 5; Magoun
and Copeland 1998, pp. 1,315-1,316; Hedmark ef al. 2007, p. 19; Persson et al. 2017 in prep).

Table 2 below presents a summary of wolverine reproductive chronology (extent and peak of
reproductive events) based on a review of the literature and personal knowledge from field
studies (Inman et al. 2012b, entire), and studies from Scandinavia (Aronsson 2017; Persson ef al.

2017 in prep).

Table 2. Chronology of wolverine reproductive events (adapted from Inman e7 al. 2012b).

Reproductive Biology Event

Time Interval

Mating Season

May — August; peak in June

Nidation (implantation of embryo)

November — March; peak in late December—early February

Gestation (45 days)

November — April; peak in January—mid-March

Parturition (birth of young)

late January — mid-April; peak in February—mid-March
(Sweden: peak in mid-February, range from end of January to
early March)®

Reproductive Den Use

late January — end of June: most commonly, early February—mid-
May

Lactation About 10 weeks: generally February—June

Weaning April — June; most commonly, late April-May
Rendezvous Sites April — June; peak in early May

Independence August — January: peak in September—December
Dispersal Peak period at 10—15 months of age: February—mid-April

*Persson ef al. (2017, in prep).

Wolverine mating is generally assumed to occur in May, June, and July (Pulliainen 1968, p. 341;
Rausch and Pearson 1972, p. 249). A review of both the literature and personal observations by
Inman et al. (2012, p. 636) indicated that June represented the peak in a wolverine mating
season, but began 1n at least May and extended into early August. Female wolverines have been
reported as not breeding in their first summer (under 1 year of age) based on examination of
reproductive tracts from wolverine carcasses obtained from trappers (Yukon) (Banci and
Harestad 1988, p. 268) and ages of pregnant female wolverines were estimated at 1 to 11-plus
years of age (Banci and Harestad 1988, p. 266). In another study of wolverine carcasses (also in
Yukon), some female wolverines were said to be mature at about 1 year (about 15 months), but
first litters were not produced until 2 years of age (Rausch and Pearson 1972, p. 253). In
Scandinavia, the mean age of first reproduction for female wolverines was 3.4 years, based on
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monitoring of telemetered animals (Persson et al. 2006, p. 76). Breeding ages were reported at 2
to 13 years of age for wolverines in Sweden (mean age of first birth was 3.4, range of 2 to 5
years), based on monitoring/observations of female wolverines (Rauset et al. 2015, p. 3,157).

A genetic-based wolverine study in Scandinavia found that “females often reproduced with the
same male in subsequent breeding years” (Hedmark et al. 2007, p. 18). However, this study also
found (with some assumptions regarding sampling and paternity) that 8 of 13 female wolverines
bred with different males, and, based on telemetry results, 2 females bred with a new male even
though their previous breeding partner was still alive (Hedmark et al. 2007, p. 18). This shift in
partners may have resulted from a change in the resident male wolverine in the area (Hedmark et
al. 2007, p. 19).

The reproductive rate of wolverines is relatively low. An early study of 31 wolverine dens in
Finland, as reported by hunters, found an average of 2 young per den (range 1-4) (Pulliainen
1968, pp. 338-341). Average litter size for northern Europe (161 litters) was 2.5 (range 1-4)
(Pulliainen 1968, p. 343). In Alaska, average litter size was reported as 1.75 young, with a
reproductive rate of 0.69 young per adult female per year (Magoun 1985, p. 28). A summary of
average litter size for earlier studies of New World and Old World wolverines, based on method
of determination, was presented in Magoun (1985, p. 29), indicating a range of 2.2 to 3.5.
Anderson and Aune (2008, entire) evaluated pregnancy rates based on presence of corpora lutea
(CL) and fetuses in trapper-harvested wolverines from western Montana. That study found
median CL counts for pregnant adults ranging from 1.6 to 3.0, depending on the subpopulation
(Anderson and Aune 2008, p. 22), with a mean litter size based on number of fetuses for
pregnant adult females of 2.6 (Anderson and Aune 2008, p. 23). Studies of telemetered female
wolverine in Scandinavia, from 1993 to 2002, reported a mean litter size of 1.88, with a range of
1 to 4 young, with a mean annual birth rate of 0.74 young per female (Persson et al. 2006, pp.
76—77). More recently, the average number of young per female per year reported for wolverines
in Sweden was 0.84 (range 0-3); however, for those animals with recorded denning behavior,
this value increased to 1.38 (range 0-3) (Rauset et al. 2015, p. 3,157).

Results from studies of telemetered female wolverines indicate that studies of wolverine
reproductive tracts are likely to overestimate wolverine productivity (Persson et al. 2006, p. 77).
Their findings suggest that young are either lost during pregnancy and/or shortly after birth, and
are not likely to occur before implantation due, in part, to presumed delayed implantation
(Persson 2006, p. 77). Delayed implantation (or reabsorption) of fetuses has been observed in
other mustelids, including mink (Hansson 1947, p. 62; and references cited therein, pp. 65-66).
However, the factors that contribute to the observations that female wolverines do not give birth
during some years are not well understood, and could be due to failure to breed, pseudo-
pregnancy (as demonstrated by Mead et al. 1993, entire), failure of a fetus to implant, absorption
of implanted fetus, stillbirth, or mortality before emerging from den (e.g. infanticide, etc.)
(Magoun 2013, pers. comm.).

Carnivorous mammals generally have altricial young (poorly developed and dependent young
(Derrickson 1992, p. 58)), and prepare shelter in dens where the mother can feed their young and
keep them warm (Irving 1972, p. 174). Young wolverines (kits or cubs) weigh about 0.1 kg (3.5
0z) at birth and are blind until about 4 weeks of age (Krott 1960, p. 23). Newborns are covered

25



North American Wolverine Species Status Assessment Report October 23, 2017

with whitish to yellow hair (Krott 1958, p. 87; Mehrer 1976, p. 570), 4.5 millimeters (mm) (0.18
in) in length (Shilo and Tamarovskaya 1981, p. 147), with unerupted teeth (Mehrer 1976, p. 570,
Pasitschniak-Arts and Lariviére 1995, p. 5) and closed ear canals (Shilo and Tamarovskaya 1981,
p. 147). They are generally not left alone at the den during the first 3-4 weeks (Krott 1958, pp.
88, 108). A study of telemetered wolverines in Scandinavia found that, on average, a female
wolverine spends most of her time within 1,000 m (3,281 ft) of the reproductive den during the
denning period (Myhr 2017, no page number).

Mustelids, in general, have a short period of growth (Iversen 1972b, p. 317). As noted above, the
metabolism of young wolverines is highest during the first 2.5 months, and individuals are
almost two-thirds grown by the fall (at about 6 months) (Krott 1960, p. 25). As described by
Shilo and Tamarovskaya (1981, p. 146), 45-50 day old cubs (Norway) have woolly coats, are
muddy grey in color, with teeth beginning to erupt at this age. At about 150 days, all permanent
teeth have been established (Shilo and Tamaovskaya 1981, p. 147). After 2.5 months, young
wolverines replace their juvenile coat with the adult summer coat (Shilo and Tamarovskaya
1981, p. 147). With growth ending at about 8 months (Iversen 1972b, p. 320; Magoun 1985, p.
23), cubs are generally full grown by October or November.

Use of Dens and Denning Behavior

Dens and breeding burrows of animals are, in general, carefully constructed, well-camouflaged,
and located in areas not easily accessible (Novikov 1962, p. 25). Wolverines use both natal dens
(used for birthing) and maternal dens (used subsequent to natal den and before weaning) for
rearing young (Magoun and Copeland 1998, p. 1,314). The average relocation distance to
maternal den sites for active wolverine den sites studied in Norway was 268 m (879 ft) (95%
confidence interval: 40-497 m (131-1,631 ft)) (May et al. 2012, p. 199). The young remain at
the natal den site for 6 to 8 weeks (Krott 1960, p. 24), and are weaned at 9 to 10 weeks
(Copeland 1996, p. iv (Central Idaho); Koskela et al. 2013a, p. 101 (Finland)) (cf. 7 to 8 weeks
reported by Myhre and Myrberget, 1975, p. 754 (Norway)). After weaning, the young are
dependent on the mother and begin to travel with her by late April (Koskela et al. 2013a, p. 101
(Finland)). Observations of wolverines in central Idaho reported that females traveled up to 17.9
km (11 mi) from maternal dens to forage (Copeland 1996, p. 97).

The exact timing of when females abandon natal dens and begin using maternal dens is difficult
to establish (Inman et al. 2012b, p. 638). In general, studies have found that den abandonment
(natal) occurs before May (Magoun and Copeland 1998, p. 1,315; Table 1; Inman et al. 2012b, p.
637; Figure 2). A study by Aubry et al. (2016, p. 24) reported that a female wolverine moved her
single young (estimated to be at least 9 weeks old) from a natal den in late April in the North
Cascades region of Washington. More recently, a comprehensive study of wolverines in
Scandinavia found that females begin to shift den locations more frequently beginning in late
April as young are more mobile and are more reliant on solid food brought to them by the mother
(Aronsson 2017, p. 46). Natal den abandonment in Alaska and Idaho reportedly “coincided with
a period when maximum daily temperatures rose above freezing for a number of days for the
first time since denning commenced” (Magoun and Copeland 1998, p. 1,316). Factors other than
temperature can influence shifts in the locations of these den, including intraspecific predation,
parasites, or other disturbances (Inman et al. 2012b, p. 638). In central Idaho, Copeland (1996, p.
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iv) concluded that human disturbance at maternal den sites resulted in den abandonment, but not
abandonment of young.

Rendezvous sites are locations in which the female leaves young while she hunts for food, and
from which they will not leave without her (Magoun 1985, pp. 16, 77). These areas provide
security to young (Copeland 1996, p. 94) and serve as locations at which females bring food to
the young, or from which she will guide them to a food source (Inman et al. 2012b, p. 638).
Rendezvous sites of wolverines studied in central Idaho consisted of large boulder talus or
riparian areas associated with mature overstory and dense timber deadfall (Copeland 1996, p. iv).
Magoun (1985, p. 76) reported that rock caves and hilltops containing boulders without large
snowdrifts were used as rendezvous sites in Alaska. Females may move their young to new
rendezvous sites several times over a two month period (Magoun 1985, p. 73), and distances
between consecutives sites have been reported as far away as 8.5 km (5.3 mi) (Magoun 1985, p.
76).

Studies of adult female wolverines in Scandinavia (northern Sweden) have provided additional
details regarding the temporal patterns of reproductive behavior and den site use. Aronsson
(2017, p. 45) (see also Persson et al. 2017, in prep) found that, in general, most births occurred in
mid-February. Females spend very little time outside the natal den for the first 2 weeks
(Aronsson 2017, p. 45). During the first period of den site use, or approximately 2 to 2.5 months
from mid-February (when females generally give birth and are lactating), females will move
short distances and do not need to bring food to young (Aronsson 2017, p. 46). This time period
generally coincides with snow cover and favorable conditions for food caching, and dens offer
protection from predators and the environment (Aronsson 2017, p. 46). In addition, during the
first 1.5 months of the denning period, females rarely changed den sites, but begin to move
outside the den in early March (Aronsson 2017, p. 45). In the later denning period (after April
15), females begin to move more frequently and at greater distances between den sites (Aronsson
2017, p. 45). By late April, the young are more active and also begin to rely more on solid food
that is brought back to them by their mother (Aronsson 2017, p. 46). This also corresponds to a
time period when prey are more available (reindeer migration and calving period in Sweden) and
expected shorter distance movements by the mother back to denning or rendezvous sites
(Aronsson 2017, p. 46). These observations are consistent with Inman et al.’s (2012b, entire)
proposed cold, low productivity niche for wolverines based on studies of wolverines in the
Greater Yellowstone Ecosystem. That is, reproductive chronology in wolverines is considered to
be adapted to take advantage of the availability of food resources, limited interspecific
competition, and snow cover in the winter (Inman et al. 2012b, p. 635).

In summary, as described by Inman et al. (2012b, entire) and Persson et al. (2017, in prep),
reproductive behavior of wolverines reflect seasonal shifts in resource abundance within the
wolverine’s range; that is, adaptation that matches the time of birth and development of young to
changes in the availability of resources and foraging strategies (Persson et al. 2017, in prep). We
present in Figure 4 a visual summary of wolverine feeding strategies relative to resource
availability from time of birth to post-weaning.
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Figure 4. Wolverine feeding strategies relative to resource availability. Adapted from Persson et al. 2017, in
prep.

Denning Habitat

Given the wolverine’s observed association with snow, we provide in Box 1 a summary of the
importance of snow, in general, for ecological systems. This summary provides a detailed
perspective of how various physical properties of snow can influence ecological systems
occupied by snow-adapted wildlife, including insulating properties, differences in snow cover in
mountainous vs. forested habitat, and changes in snow cover due to wind and slope/aspect.
However, we also emphasize here that there have been limited comprehensive studies of
wolverine behavior, or its physical and ecological requirements outside of the winter months in
North America (cf. Banci 1987 (Yukon); Hornocker and Hash 1981 (Montana); Gardner 1985
(Alaska); Magoun 1985 (Alaska); Copeland 1996 (Idaho); Krebs et al. 2007 (Canada); Inman et
al. 2013 (Greater Yellowstone Ecosystem)) due, in part, to the difficulty in tracking animals
when snow cover is absent and their ability to move great distances across rugged terrain. In
addition, den site locations for North America reported in the past have been biased to tundra
regions where dens are more readily observed and located (Banci 1994, p. 110). In Scandinavia,
snow cover has also been found to be a poor technique for tracking female wolverines during the
time when they give birth and initiate denning (Aronsson and Persson 2016, p. 266).
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Box 1. Snow Cover in an Ecological Context

Formozov (1961; 1963) prepared comprehensive reviews of the unique properties of snow in the
context of its role in the ecology of animals and plants in Russia. In his 1963 review (translated
from the 1946 original), he identified two important factors attributed to snow cover —
nastization (the thickness of the crust on the surface of mature snow cover) and firnization
(process of snow compaction) — relative to its ecological influence (Formozov 1963, p. 8). Snow
cover provides not only a substrate that allows some animals to move across the landscape, it also
provides a matrix within which other animals can create tunnels and build nests (Formozov 1963,
p. 8). Additional fundamental concepts described in this study are provided below:

e Snow has very low thermal conductivity which promotes cooling at the surface while at
the same time protects the deeper layers from chilling; but this property varies by region,
by depth, by season, and by year (e.g., the more continuous the snow cover during winter,
the greater the warming effect); as snow changes to ice (through compaction and melting),
the thermal conductivity decreases (Formozov 1963, pp. 7, 8, 108)

e Snow therefore creates a thermo-insulating layer, which allows for a unique temperature
regime on the surface and underneath; as an example, soil temperatures measured in
January (near Saint Petersburg, Russia) averaged 15°C higher with snow cover than
without snow cover, with up to a 32°C difference, depending on the day and depth
measured (Formozov 1963, p. 109)

e Snow cover in mountains:

0 Depth of snow cover and its duration increases with elevation; even minor
elevation differences are noticeable (Formozov 1963, p. 123)

0 This spotty distribution is also affected by unequal distribution of snow
precipitation on slopes with different exposures, transport of snow by wind,
melting of snow on sun-exposed slopes, avalanche or rolling down of snow from
steeper areas, and vegetation (Formozov 1963, p. 123)

O Snow cover areas near Arctic limits and at treeline in mountain regions is more
strongly influenced by wind (which compacts and re-works snow cover)
(Formozov 1963, p. 29)

e Snow cover in forests:

0 The maximum depth, density, duration and date of melting, thickness of snow
surface crust are all much different in forested areas as compared to open
treeless areas (Formozov 1963, p. 19)

0 Snow accumulates slowly under trees and is generally thicker the further away
from the forest than within the forest; thus, the compaction and settling of snow
under a forest canopy is less than tundra or open fields (with a less icy crust), so
for some vertebrates, forested areas can provide a more preferable place to
winter or migrate (Formozov 1963, pp. 24, 26)

0 Snow cover in forested areas also melts slower than open fields and clearings
(Formozov 1963, p. 28)

e Snow cover also plays an important role in the overwintering conditions for insect eggs,
caterpillars, pupae, and adult insects in litter and soil, and some plants (Formozov 1963,
p. 121)
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Although it has been assumed that wolverines have an obligate relationship with snow for natal
denning, including persistent spring snow cover, the key elements or combination of elements
that define this relationship have not been empirically analyzed. As noted above, adult
wolverines have a wide range of thermoneutrality. However, newborns, who are born with
lighter, less dense fur are likely to have a more limited ability to control their internal
temperature, though huddling (a thermotactic behavior) of small mammals in dens can conserve
heat (Barnett and Mount 1967, p. 439). Relatedly, basal metabolic production of heat is the
source of heat that maintains bodily warmth, and is not easily modifiable unlike the flexibility of
insulation (Irving 1972, p. 121). However, metabolic heat above an animal’s basal rate for
preservation of warmth is restricted by its limited capacity for metabolic production of heat, but
also by food availability and the time and opportunity for nourishment (Irving 1972, p. 121). In
general, metabolic production of heat is costly to animals, but variable insulation represents a
conservative strategy (Irving 1972, p. 121).

Another key element related to den location is the protection that dens provide to a nursing
female and her young. Because wolverines are known to den in a variety of structures, it is
unclear if the apparent relationship to snow cover is based on selecting den locations in remote,
high elevation areas to avoid predators. Bare rock and boulders at den sites can offer dry and
secure cavities and enhance the ruggedness of the landscape (May et al. 2012, p. 198).
“Ruggedness,” a measure derived from elevational changes and irregularity of land surface
(density of contour lines) traversing a given area (Beasom et al. 1983, p. 1,163) has been found
to be an important variable (i.e., secure habitat from predation risk) for female wolverines in
winter (British Columbia, Canada) (Krebs et al. 2007, p. 2,188) and for den site selection at site-
specific, home range, and landscape scales (southcentral Norway) (May et al. 2012, pp. 200—
201).

Wolverine denning habitat varies across its Holarctic range. For example, in southcentral
Norway, wolverine dens were snow tunnels dug into deep snow at the tree line (elevation 1,100
m (3,609 ft)), but most of the tunnel systems extended down to boulder fields, talus slopes, or
rock crevices such that young could crawl around within these structures (May et al. 2012, p.
201). Snow tunnels are also reported for wolverine natal dens in Alaska (Magoun 1985, pp. 84,
185, 190). However, reproductive dens are not always excavated in deep snow. In Canada,
female wolverines are said to give birth in dens where snow cover persists at least until April,
and can den under snow-covered rocks, logs, or within snow tunnels (COSEWIC 2014, p. v). As
an example, in northwestern Ontario, den site habitat for a female in lower Boreal Forest habitat
(elevation 250 to 500 m (820 to 1,640 ft), 51°N) included large boulders and downed trees,
similar to dens described for wolverines in montane ecosystems (Dawson et al. 2010, p. 139). In
Finland, Pulliainen (1968, p. 340) reported a den site (January) at the base of a tree and not
covered in snow, and also described other structural features such as rocks, fallen trees, and deep
ravines as denning habitat (likely both natal and maternal dens) (Pullianinen 1968, pp. 338-341).
In Russia, where wolverine habitat has been described as located far from human-inhabited areas
within boreal forests and, to some extent, tundra, and taiga (Novikov 1962, pp. 199, 200), den
locations were described as “clefts in rocks, among stones, and under roots of upturned trees”
(Novikov 1962, p. 200). A study from northwestern Ontario noted that, because lowland boreal
forest habitat in this region does not support deep, wind-hardened snowdrifts, other structural
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elements within snow layers such as trees and boulders can be important components of
wolverine denning habitat (Dawson et al. 2010, p. 142).

Limited studies to date have evaluated the importance of denning habitat to reproductive success,
or the key physiological and ecological characteristics, including avoidance and/or protection
from predators, prey availability, availability of caching habitat, that define denning behavior
and den site selection. Population density, trapping pressure, population genetics, and other
measures of habitat quality may also influence wolverine fecundity (Anderson and Aune 2008, p.
28). In addition, studies of wolverine denning activity have not reported the condition of the
natal or maternal den location following abandonment; that is, what is the persistence and/or
depth of snow at the natal den at the end of the denning season and how does this affect survival
of young?

A bioclimatic model was used by Copeland et al. (2010, p. 234) to test the following hypothesis:
“...wolverine distribution at the broadest spatial scale is constrained within a climatic envelope
defined by an obligate association with persistent spring snow cover and by an upper limit of
thermoneutrality.” However, this hypothesis was based on the premise “If persistence of
wolverine populations is linked to the availability of suitable reproductive den sites ([citing]
Banci 1994), snow cover that persists throughout the denning period may be a critical habitat
component that limits the wolverine’s geographic distribution” (Copeland et al. 2010, p. 234).
The authors tested this hypothesis by “comparing and correlating the locations of wolverine
reproductive dens from throughout their circumboreal range, and telemetry locations from 10
recent wolverine studies in western North America and Scandinavia, with spatial models
representing the distribution of spring snow cover and average maximum August temperatures”
(Copeland et al. 2010, p. 234) (emphasis added).

Bioclimatic models “use associations between aspects of climate and known occurrences of
species across landscapes of interest to define sets of conditions under which species are likely to
maintain viable populations” (Aradjo and Peterson 2012, p. 1,527). They are correlational by
nature and are often applied to study a variety of conservation issues, including forecasting
potential climate change effects on species’ distributions (Aratjo and Peterson 2012, p. 1,527).
However, these types of correlational models have received some criticisms and require careful
framing to avoid misapplication (Sieck et al. 2011, p. 6; review by Aragjo and Peterson 2012,
entire). They generally represent a first step for evaluating current and future species
distributions, and, when coupled with climate change scenarios, results are presented at a coarse
scale that may not accurately project shifts in species distribution at a smaller scale (Sieck et al.
2011, p. 6). In particular, when used to estimate extinction risk, these types of models provide
only an estimate of the empirical relationships between a species’ current distribution and
climate variables and then use inferred relationships to identify potential areas where the species
is distributed under future climate scenarios (Aratjo and Peterson 2012, p. 1,553). Extinction
risk is not represented in the model’s input data and therefore is not the targeted parameter of the
model; thus, a bioclimatic model’s usefulness may be limited in these types of applications given
that it only offers partial explanatory evidence for reasons for potential extinction related to the
shifts in climate suitability within the time frame being modeled (Araujo and Peterson 2012, p.
1,533 and citations therein). In addition, climate niche projections generally do not incorporate
factors such as competition, dispersal, and evolutionary capacity, which also influence range
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boundaries (Michalak et al. 2017, p. 370). Thus, these types of models are more applicable at
broad scales in which the effects of fine-scaled topography and biological interactions play a
more limited role (Michalak et al. 2017, p. 370); however, both of those factors are important for
wolverine, particularly at the den-site scale.

Finally, Post (2013, p. 50) suggested that the niche conservatism approach may not be
appropriate in predicting changes to species’ distributions under future climate change scenarios.
He concluded that, based on redistribution patterns of flora and fauna throughout the Pleistocene
epoch, but particularly the Late Pleistocene period of rapid warming, species movement is not
always predictable in directions or rates based simply on their association with the more
predictably changing environmental/abiotic measures.

As noted above, Copeland et al. (2010, entire), used a bioclimatic model to evaluate an assumed
association not at the den site scale, but at a broad scale. The results presented in Copeland et al.
(2010, entire) were based not on the condition of snow cover at a particular den site at the time of
denning, but rather their evaluation of snow persistence (April 24 to May 15) was based on
satellite images summed over a 7-year period (2000 to 2006) for the den locations. The spatial
resolution of the snow measurement used to detect daily snow cover was 500 m (1,640 ft), using
Moderate-Resolution Imaging Spectroradiometer (MODIS). If persistent snow cover was
observed in any one year, it was included in the bioclimatic model regardless of whether denning
occurred during that particular year.

In addition, although the study found that 69 percent of dens for North American wolverines
were located within satellite images (pixels) in areas that had snow cover for 6-7 years, just over
one-third (31 percent) of the identified den locations were located in areas that were identified as
having spring snow cover 5 years or less out of 7 years. Also, the den location attributes (e.g.,
den structure, how long it was used) were not recorded relative to the observed persistent snow
cover and some of the 560 dens (e.g., Norway) were identified by snow tracking rather than
direct observation. In essence, the results presented by Copeland et al. (2010, entire) provided a
fairly accurate, though preliminary, assessment of where wolverine populations are expected to
be observed, but did not evaluate (model) snow persistence at the den site scale based on location
and denning period (emphasis added).

We also note here that results from group scoring exercises using modified (no consensus)
Delphi techniques (i.e., group discussions followed by group scoring exercises with points
allocated for beliefs on wolverine habitat needs and behavior, as well as uncertainty in allocation
of points) of a panel of scientists convened by the Service in April 2014 (Wolverine Science
Panel Workshop), indicated that most panelists allocated points to an obligate relationship of
wolverines with deep snow at the den-site scale, but there was a wide range of scores from the
panel as to whether contiguous snow was limiting at the home-range or species-range scales
(Wolverine Science Panel Workshop Report 2014, pp. 9-11).

Since the 2013 (78 FR 7864; February 4, 2013) and 2014 (79 FR 47522; August 13, 2014)
proposed rules for the wolverine, several publications have presented additional study results
related to wolverine distribution and snow cover. In Alberta, Canada, Webb et al. (2016, entire)
found that, based on wolverine harvest data, wolverine occurrence relative to spring snow cover
(percent of area covered, with greater than 75 percent snow coverage, on April 1 and 15) varied
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based on the different regions of Alberta. This study used meterological data from 2009 to 2015,
in northern Alberta (north of 54°N) and differentiated between spring snow cover that persisted
in > 1 of 7 years and more frequently (>4 of 7 yr) (Webb et al. 2016, pp. 1462—-1464). Although
the study found an overall positive trend of more frequent wolverine harvests in those areas
expected to have spring snow cover, the study did not find consistent large differences between
these areas, and did not typically detect significant relationships with frequent spring snow cover
(4-7 years) in all regions (Webb et al. 2016, p. 6). The Rocky Mountains region was the only
region in which wolverines were reported in areas with more frequent spring snow cover (4—7
years) (Webb et al. 2016, p. 5). This region, which is located along the western border of
Alberta, contains montane, subalpine and alpine habitat, with elevations from 1,000 m (3,281 ft)
to 3,700 m (12,139 ft) (Webb et al. 2016, p. 9). Conversely, the study found that in the Boreal
Forest region of Alberta (i.e., wetland habitat interspersed with coniferous, mixed wood, and
deciduous forests, with elevations between 1,500 m (4,921 ft) to 1,100 m (3,609 ft)), a female
wolverine denned under large boulders and downed trees (Webb et al. 2016, p. 8). The authors
noted that wolverine den locations within low elevation, forest habitats have not been well-
described (Webb et al. 2016, p. 8). As noted above (Novikov 1962, p. 200), in boreal forested
habitat, wolverines den in rock areas and in tree root structures. A similar finding was reported in
Sweden, where a majority of dens (n=49) were in boulder areas located within mature, mixed
coniferous forests (i.e., not alpine or tundra habitat) (Makkonen 2015, p. 14); all den sites
provided cover for young without snow (Makkonen 2015, p. 17). A recently published study
reported two wolverine natal dens in logged areas (cutblocks) in northern Alberta, Canada;
specifically, within a slash pile and log deck (Scrafford et al. 2017, p. 35).

A study of wolverine populations and distribution in Sweden observed that wolverine
populations were found outside areas with persistent spring snow cover (mean snow depth and
proportion of years with snow cover on March 15; 1961-1990) and expanding into boreal forest
habitat located to the east and south of alpine areas (Aronsson and Persson 2016, p. 266). This
southern and eastern expansion (from 1996 to 2014) indicates recolonization of their historical
distribution in Sweden, and is thought to be the result of an increase in population, with more
dispersers colonizing forest habitat, and an increase in year-round scavenging opportunities due
to an increase in Scandinavian wolf packs (Aronsson and Persson 2016, p. 266; Aronsson 2017,
pp. 43—44). As of the spring of 2017, over 80 reproductive dens have been observed outside the
boundary of the snow model presented in Copeland et al. (2010) (Persson 2017, pers. comm.).
Similarly, in Finland, Koskela (2013, p. 38) found that 10 observed wolverine dens observed
were determined to be “snow dens,” but 8 of the 10 dens were located in areas outside the
Copeland et al. (2010) modeled, satellite-based spring snow cover area.

Snow depth can be affected at a local level by terrain, ruggedness, slope and aspect; slope and
aspect together will affect the exposure to snow accumulation (May et al. 2012, p. 198). In an
effort to document and compare snow persistence at the wolverine den-site scale, Magoun et al.
(2017, entire) evaluated the use of low-altitude aerial photography during late May 2016 in areas
within the Rocky Mountains (Idaho and Montana) and northwestern Alaska. In Idaho and
Montana, flight lines were established along transects through the long axis of previously
documented home ranges of denning female wolverines and, in Alaska, known den sites (from
2016) were visited by helicopter and remaining snow was photographed (Magoun et al. 2017, p.
383). Transect segments in the Rocky Mountain study areas documented snow on May 31 in all
but one segment, with 82 percent classified in low to heavy snow retention categories, and 58
percent considered as moderate to heavy (Magoun et al. 2017, p. 383). In the Alaska study area,
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photographs documented widely scattered patches of snow on May 29, with remnant snowdrifts
observed at all four wolverine den sites (Magoun ef a/. 2017, p. 383). The documentation of the
existence of scattered patches of snow in the Rocky Mountains persisting into late May in areas
previously detected to be bare of snow on May 29 (MODIS persistent spring snow cover,
McKelvey et al. 2011, p. 2,889, Figure 4D; Magoun et al. 2017, p. 384, Figures 2b and 2d)
suggests that persistent spring cover may not always be detectable at the den-site scale using
remote sensing methods (Magoun ef a/. 2017, p. 384), and 1s affected by terrain, ruggedness,
slope, and aspect.

To evaluate snow cover at previously recorded den site locations in the western United States,
we reviewed natal, maternal, and known den sites relative to derived ‘melt-out’ dates using
MODIS/Terra Snow Cover, 8-day series (Hall and Riggs 2016). Melt-out dates represent the first
day of the 8-day composite series when the cell in which the den was located switches from
“snow” to “no snow.” The spatial resolution for these data 1s 500 m by 500 m (1,640 ft by 1,640
ft). Because MODIS data was only available from the years 2000 to present, we were only able
to evaluate 21 of the 34 den sites documented in our records. As shown in Table 3, the earliest
melt-out date was May 14 (2006) and the latest was July 12 (2002).

Table 3. Wolverine Den Site Melt-Out Dates, 2002-2008.

Den # Den Type Melt-out Date | Elevation, meters (feet) Structure State
1 Unknown 7/12/2002 1.814 m (5.951 ft) | None Listed WA
2 Natal 5/25/2003 1,928 m (6,326 ft) | Log Complex | MT
3 Maternal 5/25/2003 1,995 m (6,545 ft) | Log Complex | MT
4 Natal 6/4/2004 1,807 m (5,923 ft) | Log Complex | MT
5 Natal 6/9/2004 2,399 m (7.871 ft) | None Listed WY
6 Natal 6/17/2004 2.487 m (8,160 ft) | None Listed MT
7 Maternal 6/29/2004 1,823 m (5,981 ft) | Downed Log MT
8 Maternal 6/29/2004 1,893 m (6.211 ft) | Log/Boulder MT
9 Maternal 6/11/2005 1,912 m (6,273 ft) | Spider Tree MT

10 Maternal 6/11/2005 1,973 m (6.473 ft) | Spider Tree MT
11 Natal 6/11/2005 1,977 m (6.486 ft) | Spider Tree MT
12 Natal 7/12/2005 2,693 m (8.835 ft) | None Listed MT
13 Unknown 5/14/2006 1,514 m (4,967 ft) | Log Complex [ MT
14 Unknown 5/25/2006 2,093 m (6.867 ft) | None Listed MT
15 Maternal 5/31/2006 1.851 m (6.073 ft) | Log Complex | MT
16 Natal 5/31/2006 1,843 m (6,047 ft) | Log Complex | MT
17 Unknown 6/7/2006 2.252 m (7.389 ft) | None Listed MT
18 Natal 6/18/2006 2.695 m (8.842 ft) | None Listed MT
19 Natal 5/25/2007 2,820 m (9.252 ft) | None Listed MT
20 Natal 6/4/2007 1,922 m (6,306 ft) | Log/Boulder MT
21 Unknown 7/3/2008 2,505 m (8,219 ft) | None Listed ID
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For natal den sites only, the range for melt-out dates was May 25 to July 12. All of these sites
indicate a melt-out date that is past the May 15 date used for the persistent spring snow cover
model presented in Copeland et al. (2010), which suggests that snow is persistent at these
locations past the time when young begin moving out of natal dens (i.e., late April; see Use of
Dens and Denning Behavior section). Additional studies are needed to further document
wolverine den structure, snow conditions at dens, and how long dens are used, particularly for
those locations outside of areas expected to have spring snow cover, to better understand the
relationship of wolverines and snow cover (Webb et al. 2016, p. 8; Magoun et al. 2017, pp. 6-7).

Other physical or biotic variables are also likely to be important for wolverine den site locations.
Elevation affects snow depth and persistence at the landscape scale (May et al. 2012, p. 198).
Inman et al. (2012a, p. 782) found that wolverines (12 females and 6 males) monitored in the
Greater Yellowstone Ecosystem selected, on an annual basis, areas above 2,600 m (8,530 ft)
latitude-adjusted elevation. In central Idaho, natal dens were also found in secluded, high
elevation (above 2,500 m (8,202 ft)) cirque basins (Copeland 1996, p. 94).

We evaluated 34 den sites in the lower United States using a linear regression model to evaluate
whether the elevation of wolverine den sites is related to latitude. We note here that not all of
these dens were characterized as to whether they were natal or maternal dens and a few records
were not verified through tracking of females or direct observations. Given these caveats, our
examination of these records indicated that, in general, wolverine dens at lower latitudes (36 to
38°N) occur at higher elevations (range: 2,688 to 3,562 m) (8,819 to 11,686 ft) while the
converse is seen for those dens at higher latitudes, or approximately 44 to 49°N (range: 1,514 to
2,820 m) (4,967 to 9,252 ft). Given our assumptions (small sample size, test of normality (i.e.,
Shapiro test for elevation is just met)) we used linear regression (R Software; R Development
Core Team, 2014) to test this association. We found a significant association with elevation and
latitude [adjusted R* = 0.76, F = 108.1, df=32; p-value = 8.24 x10™'*], such that dens found at
lower elevation were associated with higher latitudes. However, the results of this simple model
indicate that 76 percent of the elevation for this sample is explained by latitude; thus, other
potential explanatory variables or interactions between variables should be considered using
multiple regression techniques.

The steep slopes found at higher elevations also provide conditions conducive to avalanches,
which result in debris and talus/boulder piles that provide structure for dens (Inman 2013, pers.
comm.). Steep slopes and the availability of rocks were found to be important to wolverine den
site selection for wolverines studied in Norway (May et al. 2012, p. 200). These areas also offer
either exclusive or higher frequencies of maternal food sources during the high energy demands
for reproducing females, such as marmot emerging from hibernation and neonatal ungulates
(Inman 2013, pers. comm.) (see Diet and Feeding discussion below).

In summary, wolverines select den sites for different characteristics depending on location. Dens
located under snow cover may be related to wolverine distribution based on other life history
traits, including morphological, demographic, and behavioral adaptations that allow them to
successfully compete for food resources (Inman 2013, pers. comm.). Structure (e.g., uprooted
trees, boulders and talus fields) appears to be essential for natal den sites with or without snow
cover. Sensitivity to human disturbance and predator avoidance are also likely important factors
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in selecting both natal and maternal den sites. However, reproductive success of wolverines has
not been evaluated relative to the depth and persistence of snow cover, or in combination with
these or other important characteristics, including prey availability and predator avoidance.

Demography

The lifespan of the wolverine is variable. Jackson (1961, p. 361) reported an upper range of 8—10
years in the wild and potentially up to 18 years in captivity. Based on trapper-submitted
carcasses from the Yukon, an upper age of 11.9 years for a male wolverine and 12.9 years for
(pregnant) female was reported (Jung and Kukka 2013, pp. 8, 12). Inman et al. (2012a, p. 781)
classified wolverines less than 1 year old as juveniles (or cub), those 1 to 2 years old as
subadults, and those at least 3 years old as adults. Generation time for wolverines has been
estimated at 7.5 years (COSEWIC 2014, p. 23).

Survival of adult female wolverines is considered to be an important demographic parameter in
the wolverine’s life history (Seather et al. 2005, entire). As noted by Aronsson (2017, p. 13),
because most polygamous species display a dispersal pattern that is sex-based, their population
distribution is generally limited by the dispersal behavior of the sex that is more philopatric (the
tendency of a species to remain within or return to its birth area). Thus, the distribution of
wolverine populations and colonization is generally limited by dispersal of female wolverines
(Aronsson et al. 2017, p. 2).

Stochastic factors (both demographic and environmental) also strongly influence the population
dynamics of the wolverine (Sether et al. 2005, p. 1,011-1,012). Given the rapid maturity of
young wolverines, survival of female wolverines with young is likely dependent on the
availability and distribution of food sources during the “snow-free season” (late spring and
summer) (Banci 1994, p. 114). For example, a study of wolverines in Norway found that survival
of young was primarily influenced by the abundance of small rodents (Landa et al. 1997, p.
1,293).

Evaluating how variations in demographic rates are influenced by the interactions between costs
of reproduction, individual quality (e.g., breeding status), and environmental factors can provide
a better understanding of the dynamics and viability of animal populations (Robert et al. 2012; p.
entire; Rauset et al. 2015, entire). The interactions between individual age, environmental
resources, and reproductive costs of wolverines in Sweden were recently examined (Rauset et al.
2015, entire). The results of this study provide important details regarding the influences on
wolverine reproduction productivity. The study found that age-related variation in reproductive
output for female wolverines is driven by the interactions between age, reproductive costs, and
availability of resources (Rauset et al. 2015, p. 3,160). As an example, female wolverines were
found to be more likely to give birth and nurse young in home ranges with greater food resource
abundance at the time of fetal development (Rauset et al. 2015, p. 3,158). The study also
concluded that a favorable reproductive strategy for female wolverines is a conservative one,
wherein older female wolverines do not “trade” current reproduction against their own survival
(Rauset et al. 2015, p. 3,161).
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Intraspecific predation of wolverines is another important influence on wolverine population
dynamics (Persson et al. 2003, p. 26). The altricial life history stage (early May to end of July) is
likely a period of high juvenile mortality in solitary carnivores, such as the wolverine, since
females are balancing the energetic demands of lactation (Sadleir 1984, pp. 179-180) and
providing protection to young (Persson et al. 2003, p. 22). Young (juveniles) wolverines are
vulnerable to predation during the time period when left unattended in the natal den (generally
March-April) and when they first exit the natal den and are left at rendezvous sites, or around
May-June (Magoun 1985, pp. 49, 73, 77). An additional vulnerability occurs when juvenile
wolverines are required to become nutritionally independent and begin exploratory movements
away from their mother’s protection, generally August-September (Vangen et al. 2001, p. 1,644).

Mortality

There are a few natural predators of wolverines, but interactions with wolves can lead to severe
injury and death (Burkholder 1962, p. 264; Banci 1987, pp. 81, 91; White et al. 2002, p. 132).
Mountain lions are suspected of killing wolverines (Copeland 1996, p. 46; Krebs et al. 2004, p.
497; Aubry et al. 2016, pp. 27, 32). Starvation has also been identified as a cause of mortality in
wolverines (Hornocker and Hash 1981, p. 1,296; Banci 1987, pp. 91, 110; Krebs et al. 2004, p.
497). Intraspecific predation also contributes to wolverine deaths. Persson et al. (2003, p. 25)
found that juvenile survival rate tended to be lower during the altricial period (May—July), and
intraspecific predation was the most common cause of mortality, occurring either as infanticide
or after independence. Avalanches have also been documented as a cause of wolverine deaths
(Inman et al. 2007, p. 89).

In North America, anthropogenic causes of mortality for wolverine populations include hunting,
trapping, and road kill. Discussion of the effects of hunting, trapping, and human development is
provided below (see Biological Status—Current Condition section).

Diet and Feeding

Wolverines have been described as opportunistic foragers (Inman et al. 2012b, p. 639) and as a
“seasonal scavenger on the fringe of the food web” (Larsen 1980, p. 399). They are both
scavengers and predators, with a diet that varies between seasons and years, and switching
between food sources depending on availability (Magoun 1987, p. 396; Cardinal 2004, pp. 19—
22; Mattisson et al. 2016, p. 9). The term “polyphagous” was used by Landa et al. (1997, p.
1,292) to describe the switching of food sources depending on prey availability by wolverines.
Regional variations in diet have also been observed for wolverine populations (Nunavut,
Canada) (Awan and Szor 2012, p. 9). The availability of ungulate carrion is believed to be more
important than a particular habitat type for wolverines (Cardinal 2004, p. 20).

Early studies from northwestern Montana using scat analysis found that carrion (deer or elk) was
an important component of wolverine diet (Hornocker and Hash 1981, p. 1,297). However,
during winter, hoary marmots (Marmota caligata) were also important food items consumed
and, in the spring, Columbian ground squirrels (Urocitellus columbianus) were heavily preyed
upon (Hornocker and Hash 1981, p. 1,298). As reported by Cardinal (2004, pp. 20-21),
wolverines in Canada have a large and varying diet based on reports from aboriginal traditional
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knowledge holders; in addition to large animals as prey or carrion, wolverine diet includes
rabbits and ptarmigans (Lagopus sp.), porcupine (Erethizon dorsatum), mice, beaver (Castor
canadensis), fish, ducks, seals, gulls and gull eggs, and lemmings, as well as antlers, bones, and
skulls. Native mountain goats (Oreamnos americanus) and bighorn sheep (Ovis canadensis), that
occupy high elevation winter ranges in portions of North America, have also been suggested as
important components of wolverine winter diet, particularly during the reproductive denning
period (Buell Environmental 2016, pers. comm.). Snowshoe hares may also be an important food
item for wolverines in parts of Canada (Jung and Kukka 2013, p. 20).

In northwestern Alaska, analyses of wolverine winter diet using carcasses collected from hunters
(1996-2002) within the migratory range of the Western Arctic Caribou Herd found that caribou
represented the most common food item, likely through scavenging behavior, followed by moose
(Alces alces), and to a lesser degree, microtine rodents, Arctic ground squirrels (Spermophilus
parryii), porcupines, wolverines, red fox (Vulpes vulpes), sheep and ptarmigan (Dalerum et al.
2009, p. 249). One study year found stomach contents contained a large portion of muskoxen
(Ovibos moschatus) and Dall’s sheep (Ovis dalli) (Dalerum et al. 2009, p. 249). Wolverines were
found to be the main predator of caribou calves (less than 14 days of age) in northern British
Columbia, Canada (Gustine et al. (2006, pp. 13—14). Wolverine diets in winter (scat analysis)
and summer (primarily direct observation) were evaluated by Magoun (1987, entire) in
northwestern Alaska. Results from that study indicate a large number of Arctic ground squirrels
were eaten in summer, while the winter diet consisted primarily of caribou and Arctic ground
squirrels (Magoun 1987, p. 393). Scavenging was found to be an important feeding strategy in
winter, including remnants of buried caribou carcasses or bone/hide in the tundra (Magoun 1987,
p- 396).

Food habits of wolverines from 2002 to 2007 in Glacier National Park were evaluated by Yates
and Copeland (in prep) by reviewing prey remains and scat samples, or direct observations of
feeding behavior. Their scat analysis found that 72 percent of samples contained more than one
prey species, and 89 percent contained plant material, primarily conifer needles (Yates and
Copeland, in prep). The latter may be related to scent-marking behavior of territories, either by
defecation after chewing on twigs/shrubs or terpenes released during urination, or the result of
stomach contents found within their consumed herbivorous prey (Yates and Copeland, in prep).
Overall, deer and elk represented the most frequent prey item (37 percent), but hibernating
rodents were also common in scats (36 percent). Other prey items included mice, voles,
lemmings, bovids (e.g., bighorn sheep, mountain goat), birds, and hares (Yates and Copeland, in
prep). Temporal differences in the occurrence of prey were also observed.

Snow tracking in Montana found that wolverines hunted in brush piles, log jams, and heavy
cover, and routinely entered "tree wells," areas immediately under dense, low growing conifers
where snow does not accumulate, that provide easy access to small, ground-dwelling mammals
(Hornocker and Hash 1981, p. 1298). Wolverines have been described as moving and lifting
large stones in order to access human-cached meat (Freuchen 1935, p. 98).

Several foraging strategies have been described for wolverines. Predation behavior on reindeer

(Sweden) was detailed by Haglund (1966, p. 275). A study of elk in Siberia, Russia, noted that,
in most instances, wolverines will attack young, pregnant females, young of the year, and
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wounded or sick animals (Knorre 1959, p. 27). Elk were chased, sometimes by two wolverines
during periods of heavy snow (Knorre 1959, pp. 10, 27) and wolverines have been observed
feeding in groups on large animal carcasses (Cardinal 2004, p.21). However, wolverines have
been described as neither an effective predator of large game animals, nor a serious competitor
with other predators (Cardinal 2004, p. 21).

Based on studies in Alaska, Dalerum et al. (2009, p. 251) suggested that wolverines occupying
this region are large ungulate specialists, but use a generalist feeding strategy by switching
between ungulate food sources (e.g., caribou and moose) depending on their availability. Thus,
during periods of low caribou abundance, wolverines can switch from caribou (migratory) to
moose (non-migratory) while still maintaining their ecological role as a scavenger on ungulate
carcasses (Dalerum et al. 2009, p. 251).

A study of wolverine diet using scat samples in Finland found that breeding female wolverines
opportunistically used carrion and hunted less on small prey as compared to males and non-
breeding females (Koskela 2013, p. 35). In addition, in areas with low densities of mid-size
ungulates, smaller prey and carcasses may be important in the wolverine diet (Koskela 2013, p.
35). These results supported an optimal foraging theory; that is, wolverines will opportunistically
use foods that are the most energy-efficiently available (Koskela 2013, p. 41). In other words,
hunting ungulates or smaller prey (rabbits, birds) may incur greater energetic costs than
scavenging for food, but searching for wolf- or human-killed carcasses will take more time
(Koskela 2013, p. 41).

Finally, diet and feeding strategies of wolverines were evaluated in Scandinavia (Mattisson et al.
2016, entire). Wolverine feeding strategies were found to be flexible and temporarily shifted
from scavenging to predation and heavily influenced by seasonal dependent responses to
availability of prey and the supply of carrion (Mattisson et al. 2016, p. 9). Predictable
anthropogenic food sources (i.e., remains from hunted ungulates) also influenced wolverine
feeding strategies in their study area by increasing scavenging behavior relative to predation
(Mattisson et al. 2016, p. 10).

Aboriginal traditional knowledge holders in Canada have reported wolverines as being largely
dependent on wolves or another large predator to obtain large mammal carrion such as caribou,
but also scavenge off polar bear (Ursus maritimus) and grizzly bear (summer) kills (Cardinal
2004, p. 20). Wolverines were observed following the tracks of Eurasian lynx (Lynx lynx) and
then scavenging on prey left behind from lynx kills (Haglund 1966, pp. 272-273). Myhre and
Myrberget (1975, p. 756) noted that the hunting abilities of wolverine and Eurasian lynx are not
the same and that the two animals use the meat of their prey differently, which, together, may
allow the two carnivores to coexist in the same environment.

In Sweden, Mattisson et al.’s (2011b, p. 1,326) study of Global Positioning System (GPS)-
collared wolverines found that they spent three times longer scavenging ungulate carrion as
compared to feeding on wolverine-killed prey, and more than half of the reindeer carcasses
scavenged by wolverines were killed by Eurasian lynx. That study concluded that lynx can
increase the availability of food for wolverines and other scavengers and that lynx behavior
around kill sites minimizes potential encounter conflicts (Mattisson et al. 2011b, p. 1,328). In
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their study area, Eurasian lynx do not appear to pose a significant threat to wolverines, neither by
exclusion in space or time (Mattisson et al. 2011a, p. 79) nor from mortality (Persson et al. 2009,
p- 327). We are not aware of similar evaluations for North American populations of wolverines
and Canada lynx. This lack of study on interspecific processes in the more predator-diverse
North American landscape is an important gap in our understanding of wolverine distribution
(Fisher et al. 2013, p. 712).

Large carnivores can act as “sympatric ungulate predators” (Dalerum et al. 2009, p. 251),
generating carrion at kill sites, particularly during winter months, but also as competitors and
potential sources of mortality (White et al. 2002, p. 132; Krebs et al. 2004, p. 497; Koskela et al.
2013b, p. 221). Wolverines apparently balance their exposure to the risk of predation with
foraging opportunities (Scrafford et al. (2017, p. 32). Thus, even though wolverines may not be
dependent on lynx or other sympatric predators for their survival or reproduction, an increase in
the availability of carrion likely has a positive influence on the reproductive rate (e.g., number of
offspring) in wolverine populations (Mattisson et al. 2011b, p. 1,328).

Caching of food is an important behavior of wolverines and is a key component of wolverine
population dynamics (Hornocker and Hash 1981, p. 1,297; Inman et al. 2012b, p. 640). Food is
cached in both summer and winter, by both sexes, and allows for food to be available past the
peak periods of mortality and predation (Inman et al. 2012b, p. 639). Wolverines will typically
move between carcasses and cache sites and are able to remove large parts of a carcass in a short
time (Mattisson et al. 2011b, p. 1,327). Caching behavior in Sweden was reported most
commonly in snow, as well as crevices in rock piles, and found that wolverines carried food to
cache sites over long distances (8 and 10 km (5 and 6 mi)) (Haglund 1966, p. 274). As an
example, Bjarvall (1982, p. 319) reported a female wolverine carried a reindeer head (with
antlers) about 22 km (13.67 mi) back to a den site in Sweden. In northwestern Alaska,
wolverines fed on cached ground squirrels during winter (Magoun 1987, p. 395).

A study of wolverine caching behavior in boreal forest habitat in Canada reported that cache
sites varied from simple caches, a single feeding site or excavation, to cache complexes, which
included feeding stations, latrines, resting sites, and climbing trees dispersed over varying spatial
landscapes (Wright and Ernst 2004b, pp. 61-62). All cache sites included bones and hides of
moose, which were likely scavenged from wolf kills (Wright and Ernst 2004b, p. 62). Cache
sites were often excavated in snow, but also in the ground under boughs of large spruce (Picea
spp.) trees (Wright and Ernst, 2004b, p. 62). Wolverines also appeared to select cache sites and
resting areas that offered good visibility of approaching competitors or predators (Wright and
Ernst 2004b, pp. 63—64).

Wolverine energetic demands and food requirements are related to their foraging strategies.
Caching provides important energy for female wolverines during the lactation period and helps
ensure survival of newborns (Inman et al. 2012b, p. 640). Wolverines were found to have high
energetic needs compared to other mammalian carnivores (Young et al. (2012, p. 2,252), similar
to results previously presented by Iversen (1972a, p. 343), who concluded the basal metabolism
of mustelids weighing over 1 kg (2.2 1bs) is approximately 20 percent higher than for other
mammals. A study by Andrén et al. (2011, p. 36) estimated a 1.2 kg/day (2.65 lbs/day) (range:
1.0-1.4 kg/day (2.2-3 lbs/day)) food requirement for wolverines, while Young et al. (2012, p.
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223) estimated a male wolverine would require an average of 0.85 kg (1.87 Ib) of prey/day in
winter and 0.95 kg/day (2.1 Ibs/day) in “snow-free” periods.” Based on energy equivalent value
of various prey sources, Young et al. (2012, pp. 223, 225) estimated that a winter diet for a male
wolverine would include the equivalent of 1.8 ungulates, 70.7 sciurids (squirrels), 20.6
lagomorphs (rabbits), and 832.7 small mammals, while in snow free season this would include
the equivalent of 0.9 ungulates, 122.9 sciurids, and 3362.1 small mammals.

The study by Young et al. (2012, p. 225) concluded that wolverines consume 0.1 kg (0.22 Ib) of
prey per day more outside winter season, but that prey expected to be consumed in winter had a
higher caloric content than other seasons; thus, the mass requirement is lower. As an example,
they cite the higher proportion of ungulates consumed in winter, which provide about 1.3 times
more energy (kilojoules per kilogram) than squirrels (Young et al. 2012, p. 225). Other
researchers have also noted that food during the summer is just as important as the availability of
cached ungulate food in the winter (e.g., during the energy demanding lactation period) (Inman
et al. 2012b, pp. 640—642). The post-weaning growth period (May—August) was identified as a
high energetic demand for food by a wolverine family group (Inman et al. 2012b, p. 640). Taken
together with the lactation period, the calories available to wolverines therefore likely reaches a
maximum from March to April (Inman et al. 2012b, p. 640).

Population Structure

As discussed above, wolverines recolonized much of North America after periods of glaciation
and then experienced heavy human persecution in much of their range. As shown in our current
range map (Figure 3) and described below in our Population Abundance and Distribution
section, wolverines occur across a broad expanse of North America, where the contiguous
United States represents the southern extent of the species’ range. A number of biological factors
can affect wolverine populations, including the species’ low intrinsic rate of population increase,
naturally low densities, and need for large, intra-sexual home ranges (Banci and Proulx 1999, p.
180). Their extensive dispersal abilities make possible the recolonization of individuals into
vacant habitats (Vangen et al. 2001, p; 1,647; Aronsson 2017, p. 43). As noted above (Diet and
Feeding), interactions with sympatric predators and the availability of prey and carrion can also
directly and indirectly affect wolverine populations.

Wolverines in the contiguous United States are considered to represent a metapopulation (set of
local or subpopulations within a larger area and where migration is possible between patches
(Hanski and Simberloff 1997, p. 11)) (Inman et al. 2013, p. 277) and occupy habitat in high
alpine patches at low densities, dispersing into suitable areas (Inman et al. 2012a, pp. 782-784).
Wolverines in Canada are considered to occur as a single large group as they are easily able to
move between areas of good habitat and because wolverine habitat is relatively contiguous
(Harrower 2017, pers. comm.).Wolverine populations in Alaska are considered to be continuous
with populations in the Yukon and British Columbia provinces of Canada based on genetic
studies (COSEWIC 2014, p. 37).

Studies of wolverines in the North Cascades region have documented movement of wolverines

from Washington into British Columbia (Aubry et al. 2016, pp. 16, 20). The 2014 COSEWIC
Report indicated that rescue (immigration from another population) of Canadian wolverine
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populations along the Canada-Alaska international boundary was likely (based on nuclear DNA
evidence), but was negligible from the contiguous United States (COSEWIC 2014, p. 37). Based
on mitochondrial DNA studies, Tomasik and Cook (2005, p. 390) concluded the gene flow in
wolverines in northwestern North America is likely male-mediated, and is primarily due to long
distance dispersal between low-density populations. Genetic studies of North American
wolverines conducted by Kyle and Strobeck (2002, entire) found high levels of gene flow across
northern populations (Canada and Alaska).

Genetics

Evaluation of genetic material can provide an understanding of population dynamics (Cegelski et
al. 2006, p. 209). The geographical genetic structure of wolverines is believed to be largely
structured around the strong female philopatry characteristic of this species (Rico et al. 2015, p.
2), and, given the species polygamous behavior, wolverine population distributions (at least in
Scandinavia) are considered to be primarily limited by dispersal of the more philopatric sex
(females) (Aronsson 2017, p. 13). However, the extensive and often asymmetrical movement of
male wolverines from core populations to the periphery of their range can result in the addition
of nuclear genetic material to these edges (Zigouris et al. 2012, p. 1,553). Thus, the dispersal
pattern for male wolverines may help explain why allelic richness (i.e., nuclear DNA) can be
similar across regions, but haplotype richness (mitochondria DNA) is lower at the periphery of
the species’ range (Zigouris et al. 2012, p. 1,553). Additionally, the extensive dispersal
movements of both male and female wolverines can produce gene flow among diverged
populations, making it difficult to distinguish, without additional sampling and analysis, between
long-distance dispersal and fragmentation based on the patchy distribution of some haplotypes
(Zigouris et al. 2013, p.10).

Studies evaluating the genetic structure of wolverines, primarily within its core range in North
America, were presented in Chappell et al. (2004) and Kyle and Strobeck (2001, 2002). Using
microsatellite markers, Kyle and Strobeck (2002) and Zigouris et al. (2012) found a greater
genetic structure of wolverines toward their eastern and southern peripheries of their North
American distribution, likely due to a west-to-east recolonization during the Holocene (Zigouris
etal. 2013, p. 9). Similarly, based on mitochondria DNA, McKelvey et al. (2014, p. 330)
concluded that modern wolverine populations in the contiguous United States are the result of
recolonization (following persecution from hunting and trapping) from the north.

Genetic diversity and population genetic structure of a larger sample size of wolverines were
examined by Cegelski et al. (2006, entire) for the southern extent of their North American range
using both microsatellite markers and mitochondrial DNA. They concluded that the wolverine
populations in the contiguous United States were not sources for dispersing individuals into
Canada (Cegelski et al. 2006, p. 208). They found that there was significant differentiation
between most of the populations in Canada and the United States (Cegelski et al. 2006, p. 208).
However, they cautioned that their statistical analysis may not have been able to detect “effective
migrants” and that sample size can affect the detection of dispersers (Cegelski et al. 2006, p.
208). They concluded that some migration of wolverines was occurring between the Rocky
Mountain Front region (northwestern Montana) and Canada as well as among wolverine
populations in the United States, with the exception of Idaho (Cegelski et al. 2006, p. 208). In
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addition, results from testing of allelic differences among the populations were interpreted by the
authors as likely inadequate to counter the effects of genetic drift due to low numbers of migrants
(Cegelski et al. 2006, p. 208). They estimated that, based on genetic diversity observed at that
time, two effective migrants from either Canada or Wyoming into the Rocky Mountain Front
population would be needed to maintain the levels of genetic diversity in that population, and
one effective migrant was needed to maintain levels of diversity in the Gallatin, Crazybelt, or
Idaho populations (Cegelski et al. 2006, p. 209). The authors concluded that migration is
essential for maintaining diversity in wolverine populations in the contiguous United States since
effective population size may never be reached due to the naturally low population densities of
wolverines (Cegelski et al. 2006, p. 209).

Effective population size (N¢) (see Box 2) is defined as “the size of an idealized population that
would experience the same amount of genetic drift and inbreeding as the population of interest.
In popular terms, N is the number of individuals in a population that contribute offspring to the
next generation” (Hoffman et al. 2017, p. 507). It represents a metric for quantifying rates of
inbreeding and genetic drift and is often used in conservation management to set genetic viability
targets (Olsson et al. 2017, p. 1). It is not the same as the more commonly used metric, census
population size (N), but is often assumed to represent the genetically effective population size.

An effective population size analysis for wolverines in the contiguous United States was
presented in Schwartz et al. (2009, p. 3,225) using wolverine samples from the main part of the
Rocky Mountains populations (e.g., central and eastern Idaho, Montana, northwestern
Wyoming). Excluded in this analysis, were subpopulations from Crazy and Belt Mountains in
Montana (based on suggestion by Cegelski et al. (2003) that they represented separate groups)
(Schwartz et al. 2009, p. 3,225). Samples were divided into three time frames and the computer
program ONeSAMP was used to estimate effective population size in each time frame [sample
size appears to be between 142 and 210]. The summed effective population size was estimated at
35, with credible limits from 28-52, and the summed values for the three time frames was
reported as follows: Ne 1989-1994 = 33, credible limits 27—43; Ne 19952000 = 35, credible limits 28—
57; Ne 20012006 = 38, credible limits 3359 (Schwartz et al. 2009, p. 3,226).

However, Cegelski et al.’s (2006, p. 203) evaluation of nuclear DNA population structure in
wolverines in Canada (sample size of 101) and the contiguous United States (sample size of
116), as depicted by a principle component analysis plot and dendrogram, found that all of the
Canadian wolverine populations clustered together. In the contiguous United States, the Rocky
Mountain Front subpopulation clustered with the Wyoming subpopulation, the Crazybelt
Mountains' area subpopulation clustered with the Gallatin (Montana) population, and the Idaho
population was highly differentiated (Cegelski et al. 2006, p. 203). That study concluded that
some exchange of migrants is occurring between the Gallatin and Crazybelt wolverine
populations (Cegelski et al. 2006, p. 207), but noted that this grouping is more genetically
differentiated and isolated from the other populations they sampled when compared to the Rocky
Mountain Front population (Cegelski et al. 2003).

In addition, the map presented in Schwartz et al. (2009, p. 3,223) depicting the locations of the

wolverine samples used in preparing their effective population size estimate shows significant
gaps within the wolverine’s range in Idaho and parts of Montana (e.g., interior of the Bob
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Marshall Wilderness area). Thus, other wolverine subpopulations and/or individuals were likely
missed for this analysis. Studies within the Southwestern Crown of the Continent (SWCC) in
northwestern Montana have detected cross-valley movements of wolverines, which researchers
believe is an indication of good connectivity in this region (SWCC Wildlife Working Group
2016, pers. comm.). Current efforts to collect additional wolverine hair samples for genetic
analyses are underway through a multi-state occupancy survey project (see Population
Abundance and Distribution section below).

Another evaluation of mitochondria DNA was conducted by Francis (2008), who found an
overall lack of regional (geographic) genetic structure for North American wolverines, but noted
that a few populations (Crazybelts (Montana), Southeast Alaska, Nunavut (Canada), and Kenai
Peninsula) appeared to be isolated from the others (Francis 2008, p. 12). However, statistical
testing did not identify any genetically defined sampling localities (Francis 2008, p. 13). Minimal
differences were found between core and peripheral wolverine populations, as grouped in that
analysis (Francis 2008, p. 21; Table 4). Conversely, the study by Zigouris et al. (2012, p. 1,554;
Table 5) did find support for genetic clusters for wolverine populations in Canada, and Zigouris
etal. (2013, p. 5; Table 3) identified several worldwide regional genetic groups. In addition, an
analysis of estimated population growth found signals of population expansion in several
wolverine populations (Francis 2008, p. 13; Table 5) including Rocky Mountain Front,
Wyoming, Central, South, and Northwestern Alaska, British Columbia, Northwest Territories,
and Nunavut.

Box 2. Effective Population Size and Genetic Variation

The concept of effective population size (Ne) (see review by Wang et al. 2016) and, relatedly, minimum
viable population, has been a topic of debate, particularly the 50/500 rule, which was developed over 30
years ago. As noted by Laikre et al. (2016, p. 280), the concept and guidelines for genetically effective
population size were developed for single, isolated populations, but it’s unclear which of the various N,
metrics was referenced in the original concept proposed by Franklin (1980) (i.e., inbreeding effective size,
realized effective size, total inbreeding effective size of a metapopulation, or eigenvalue effective size
(Laikre et al. 2016, p. 288)).

There are differing interpretations of the values proposed for effective population size. For example,
should the minimum viable effective population size be derived genetically to set a threshold for a
minimum viable population? Here, the rule is interpreted as 50 being the short-term number (for
inbreeding depression) and 500 as the long-term number (for retention of genetic variation). Or should the
N value of 500 be interpreted as a long-term goal for maintaining a healthy, genetically robust population,
and not a threshold trigger that predicts extinction risk? In addition, some view the 500 value to be a
global reference value rather than a local value, and that it may not be necessary to maintain a local N, of
500 as long as there is some gene flow into a population (Jamieson and Allendorf 2012, p. 580).

Finally, others have recommended changes to the 50/500 rule. Laikre et al. (2016, entire) presented an
analysis of the metapopulation effective size for the Fennoscandian wolf population and recommended
that long-term conservation genetic target for metapopulations (Nemeta) > 500, but also a realized effective
size of each subpopulation (Nery) > 500. Frankham et al. (2014, p. 59) have recommended modifying the
50/500 rule to 100/1000.
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It can be difficult to make inferences about the relationship between population size and point
estimates of genetic diversity without continued genetic monitoring and an understanding of the
demographic history of a species’ population (Hoffman et al. 2017, p. 507), including factors
that have influenced movement patterns and connectivity. It’s also important to note that genetic
diversity can be a reflection of favorable adaptations (natural selection) and is necessary for
species to locally adapt to environmental stressors or to facilitate range shifts (Zigouris et al.
2012, p. 1,544). Genetic distinctiveness in peripheral populations may play a role in both
maintaining and generating biological diversity for a species (Zigouris et al. 2012, p. 1,544;
citing results presented in Channell and Lomolino 2000, p. 84). Genetic variation that is adaptive
is a better predictor of the long-term success of populations as compared to overall genetic
variation (Hoffman et al. 2017, p. 510). The challenge is to be able to determine whether genetic
variation is adaptive and is a reflection of remnants of high genetic diversity from ancestral
populations, or whether that variation is a reflection of accumulated deleterious, nonadaptive
genes due to genetic drift in small populations (Hoffman et al. 2017, p. 509).

In summary, the currently known spatial distribution of genetic variability in wolverines in North
America appears to be a reflection of a complex history where population abundance has
fluctuated since the time of the last glaciation, and insufficient time has passed since human
persecution for a full recovery of wolverine densities (Cardinal 2004, pp. 23-24; Zigouris et al.
2012, p. 1,554). Zigouris et al. (2012, p.1,545) noted that the genetic diversity reported in
Cegelski et al. (2006) and Kyle and Strobeck (2001, 2002) for the southwestern edge of the
North American range represented only part of the diversity in the northern populations of
wolverines. Zigouris et al. (2012, p. 1,545) posit that the irregular distribution of wolverines in
the southwestern periphery and the genetic diversity observed in those analyses is a result of
population bottlenecks that were caused by range contractions from a panmictic (random mating)
northern core population approximately 150 years ago coinciding with human persecution.
Demographic studies as well as additional genetic analyses from contemporaneous wolverines
currently occupying the contiguous United States are needed to evaluate the current status of
wolverine populations in North America. In addition, ecological, phenotypical, and
environmental information should be used to complement genomic data when interpreting the
strength of conclusions or inferences of spatial patterns of adaptation or for adaptively divergent
populations (Jamieson and Allendorf 2012, p. 492).

Summary

In this SSA report, we have incorporated information from several new studies related to the
wolverine published since our 2013 proposed rule and previous studies that were not considered
(e.g., Magoun et al. 2017). We have also reviewed new publications and publications in
preparation from wolverine researchers in Scandinavia (e.g., Aronsson 2017; Bischof et al. 2016;
Makkonen 2015; Mattisson et al. 2016; Myhr 2015; Persson et al. 2017, in prep). This
information informs our assessment of the most current information regarding the description of
the wolverine and its life history and ecology across its North American range. We have included
in this SSA Report detailed discussions of wolverine physiology, and spatial and temporal
patterns and trends related to reproduction and diet/feeding. We also prepared a revised current
range map (see Figure 3) based on information we received from Federal, State, and others,
including Canada.
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A species’ current and future conditions and overall viability (in terms of resiliency, redundancy,
and representation), are largely impacted by the availability of what the species needs at the
individual, population, and species level. The needs described below are necessary for
wolverines to have resources for the basic requirements of life (breeding, feeding, and sheltering)
at all levels. Overall, the best available information indicates that within the contiguous United
States the wolverine’s physical and ecological needs include:

(1) large territories in remote landscapes; at high elevation (1,800 to 3,500 meters (5,906

to 11,483 feet))

(2) access to a variety of food resources, that varies with seasons; and

(3) physical/structural features (e.g., talus slopes, rugged terrain) linked to reproductive

behavioral patterns.

Biological Status - Current Condition

This section provides an overview of the wolverine’s current condition, including those stressors
that may be impacting the species or its habitat. In this SSA Report, we have identified stressors
based on impacts that may negatively affect the physical and ecological needs of the species,
including temporary or permanent impacts to habitat features that the species relies on for
survival and reproduction.

Population Abundance and Distribution

Since our 2013 proposed rule, we have received additional reports of wolverine observations
including Utah, Colorado, and Oregon, and an updated Canadian status review for the wolverine
has been prepared (COSEWIC 2014, entire). Additional studies have also been published related
to wolverine populations in British Columbia and Alberta (e.g., Regehr and Lacroix 2016;
Stewart et al. 2016; Webb et al. 2016). As noted above, we developed a Current Range map for
the North American wolverine (see Figure 3). For the conterminous United States, this map was
based on several resources, including the primary habitat model developed by Inman et al.
(2013), EPA Ecoregion mapping (2010), Forest Service NRIS data, and information received
from State agencies. We used the 2014 COSEWIC Assessment and Status Report’s current range
map for Canada and Alaska. For Canada, the range of occurrence includes the Yukon, Northwest
Territories, Nunavut, British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Québec,
Newfoundland, and Labrador (COSEWIC 2014, p. vii).

Contiguous United States

Areas in the western contiguous United States were identified by Inman et al. (2013, entire) as
suitable for wolverine survival (long-term survival; used by resident adults), or primary habitat
(Inman et al. 2013, p. 279), reproduction (used by reproductive females), and dispersal (female
and male) of wolverines (see methodology in Inman et al. 2013, pp. 279-280; Figure 2). From
these results, the researchers estimated potential and current distribution and abundance of
wolverines in the western contiguous United States (Inman et al. 2013, p. 282). They estimated
current population size of wolverines to be 318 (range 249-626) located within the Northern
Continental Divide (Montana) and areas within the following ecoregions: Salmon-Selway

46



North American Wolverine Species Status Assessment Report October 23, 2017

(Idaho, portion of eastern Oregon), Central Linkage (primarily Idaho, Montana), Greater
Yellowstone (Montana, Idaho, Wyoming), and Northern Cascades (Washington) (Inman et al.
2013, p. 282). Potential wolverine population capacity based on their RSF habitat modeling was
estimated to be 644 (range: 506-1881) (Inman et al. 2013, p. 282). However, these estimates did
not consider spatial characteristics related to behavior, such as territoriality, of wolverine
populations. The discussion below provides a summary of recent studies of wolverine detections
and observations in the western United States; however, no comprehensive surveys have been
conducted across the species’ entire range.

In the northern Cascades region of Washington and Canada, researchers tracked activity areas for
14 wolverines via satellite telemetry from 2007 through 2015 (Aubry et al. 2016, entire). This
study demonstrated that the region supports a resident population, with 9 of 11 study animals
documented primarily within Washington (Aubry et al. 2016, p. 40).

The Oregon Department of Fish and Wildlife (ODFW) reports that wolverines have been found
in the Oregon Cascades on Three-fingered Jack (glaciated volcano) in Linn County, on the
Steens Mountain in Harney County, and Broken Top Mountain in Deschutes County, in the
Eagle Cap Wilderness Area in the Wallowa Mountains of northeastern Oregon, and, more
recently (2012), in Wallowa County, northeast Oregon (ODFW 2017, no page number).

In California, camera trap data indicate the continued presence of a single male wolverine in the
Truckee area, as of March 2017 (Shufelberger 2017, pers. comm .). The California Department
of Fish and Wildlife (CDFW) has received reports of wolverine detections from the public over
past several years, particularly the region near Carson Pass, as well as near Meeks Bay, Lake
Tahoe (Stermer 2017, pers. comm.). CDFW researchers are conducting multi-species predator
surveys, targeting the potential occurrence of Sierra Nevada red fox and wolverine using camera
trapping with hair snares in an effort to determine occupancy, detection probability, distribution,
and habitat associations (Stermer 2017, pers. comm.).

A pilot study to evaluate wolverine occupancy was conducted in Wyoming from February
through June in 2015 (Inman et al. 2015, entire). Results from that survey (hair snares and
camera traps in 18 stations across 5 mountain ranges) indicated at least three individual
wolverines (at five stations) with at least one individual in the Gros Ventre and Wind River
mountain ranges, and at least two individuals in the Southern Absaroka mountain range (Inman
etal. 2015, p. 9). Occupancy modeling estimated a probability of occupancy for sampled sites of
62.9 percent (Inman et al. 2015, p. 8).

In an effort to assess wolverine occupancy in the western United States, the Western Association
of Fish and Wildlife Agencies (WAFWA), in coordination with Tribal partners, have formed a
multi-state, multi-agency working group (Western States Wolverine Working Group) to design
and implement the Western States Wolverine Conservation Project (WSWCP)—Coordinated
Occupancy Survey (see Bjornlie et al. 2017 for details of protocol). The primary objectives of
the WSWCP include: 1) implement a monitoring program to define a baseline wolverine
distribution and genetic characteristics of the metapopulation across Montana, Idaho, Wyoming,
and Washington, 2) model and maintain the connectivity of the wolverine metapopulation in
western United States, and 3) develop policies to address socio-political needs to assist wolverine
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population expansion as a conservation tool, including translocation of wolverines (IDFG 2016,
pers. comm.; Montana Fish, Wildlife, & Parks (FWP) 2016, pers. comm.; WGFD 2016, pers.
comm.).

The WGFD began implementation of the survey in Wyoming in the Greater Yellowstone
Ecosystem region and the Bighorn Mountains (25 grid cells) in the winter of 2015-2016 (WGFD
2016, pers. comm.). That initial survey detected, based on unique fur markings, at least two
unique wolverines in the Wind River and southern Absaroka Mountain Ranges (WGFD 2016,
pers. comm.). The WGFD reported 26 independent wolverine visits, and detections at least once
within their study area during each of the four sampling periods (December 2015 through March
2016) (Bjornlie et al. 2017, pp. 4-5). Genetic analyses of collected hair samples, including sex
and individual identification, are underway.

The monitoring effort was expanded in the winter of 20162017 to 187 cells (cell area of 225
km? (87 mi®)) across four states (Washington, Idaho, Montana, and Wyoming). Preliminary
results for the 2016-2017 winter detected wolverines in 85 survey cells (WAFWA 2017).
Photographic detections of wolverine include 18 from Idaho, 48 in Montana (including detection
of wolverines in all 10 cells surveyed in the SWCC region (Davis 2017, pers. comm.)), 10 in
Washington, including detections south of Interstate 90 (Davis 2017, pers. comm.), and 9 in
Wyoming; genetic analyses, to date, have reported a total of 157 wolverine samples (WAFWA
2017). It has not yet been determined from the camera-trap images and hair samples how many
of these detections are the same individual. Appendix B contains a map illustrating these
preliminary detections (as of July 2017).

Based on a 6-year study of monitoring resident wolverines (live trapping and camera stations) in
central Idaho (Centennial, Smoky, and Salmon Mountains) and the western Yellowstone region
(Teton Mountains), Heinemeyer (2016, pers. comm.) suggested that subpopulations of the
species at this southern periphery of their North American range are still unstable with low rates
of recruitment. We therefore requested additional information from State and Federal agencies
regarding the most recent wolverine detections in the Winter Recreation Project study areas of
Idaho and Wyoming. In the Teton Mountains region, two wolverines were detected in March
2017, in two different areas (Dewey 2017, pers. comm.). In addition, at least one wolverine was
detected on the east side of the Teton Mountains during the winter of 2016-2017, as part of the
Western States Wolverine Conservation Project—-Coordinated Occupancy Survey monitoring and
occupancy study, and a member of the public reported wolverine tracks within Grand Teton
National Park in March 2017, while skiing (Walker 2017, pers. comm.). In Idaho, IDFG reported
5 wolverine detections in the Salmon Mountains in Central Idaho in the winter of 2016 (Mack
2017a and 2017b, pers. comm.). These recent detections are displayed in Appendix C relative to
the study areas of the Winter Recreation Project study areas for the McCall, Idaho, and Teton
Mountains. A wolverine was also detected in the winter of 2016-2017 in the Gravelly Range in
southwestern Montana about 25 km (15.5 mi) north of the Centennial Mountains area surveyed
during the winter recreation project (Inman 2017b, pers. comm.).

Alaska
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The ADF&G Trapper Questionnaire Annual Reports include estimates of relative abundance and
trends of wolverines and other furbearers as reported by trappers (Parr 2016, p. 38). Table 4
below provides a summary of abundance and trends from 2010-2016 of those reports by region.

Table 4. Relative Abundance and Trend of Wolverine Populations, Alaska (as reported by
trappers), 2010-2016. For Trend, + indicates increase, — indicates declining/decrease, and
n/c indicates no change. Sources: ADF&G 2012, 2013a, 2013b; Parr 2016.

Region Relative Abundance Trend
2010- 2011- 2012- 2015- 2010- | 2011- | 2012- | 2015-
2011 2012 2013 2016 2011 | 2012 | 2013 | 2016
Region I — Southeast i
Alaska scarce scarce scarce scarce n/c n/c n/c -
ggﬁ:ﬁ?egu;l Alaska scarce scarce scarce scarce n/c n/c n/c -
iifsllg: IIT - Interior scarce scarce scarce scarce n/c n/c n/c —
iff‘g;gw‘esctegﬁia N/A N/A N/A | scarce | NA | NA | NA | -
Region V - Northwest N/A N/A N/A scarce N/A | NJA | N/A —
Southwest common scarce scarce N/A n/c - n/c N/A
Arctic and Western common | common | scarce N/A n/c n/c n/c N/A

No reports written for years 2009-2010, 2013-2015.

However, relying exclusively on trapping reports is likely to present an incomplete assessment of
wolverine populations. The accuracy of information provided in the most recent report is
dependent on how many trappers reply to the annual survey; for 2016 the response rate was only
11.7 percent (Parr 2016, p. 3). Trapping effort was reported to have increased by some trappers
(45 percent of those reporting) during the 2015-2016 season, and 80 percent of those who
increased their efforts reported an increase in their overall catch (Parr 2016, p. 15). However, this
assessment does not consider how this increased trapper effort relates to harvest levels for
wolverine, nor does it account for an unknown and unreported number of wolverines taken for
subsistence purposes (Gardner et al. 2010, p. 1,894). Estimates of density, described below,
provide a better depiction of wolverine population status in Alaska.

Canada

Similar to Alaska, determining wolverine population abundance and trends in Canada is difficult
as numbers are developed from harvest activity (COSEWIC 2014, p. 25). Wolverine harvest
trends are also difficult to estimate given the temporal and spatial variability in trapping effort
and reporting of harvest, and not all regions use mandatory pelt sealing, compulsory reporting, or
fur export permits/fur dealer records (COSEWIC 2014, p. 26).

According to the most recent COSEWIC Assessment and Status Report on the Wolverine, Gulo
gulo in Canada (COSEWIC 2014, entire), Canada’s western subpopulation has been estimated at
15,688 to 23,830 adults, though this value is based on several assumptions (consistent trapping
effort and uniform densities across the species’ range); the eastern population is estimated at less
than 100 individuals or may be extirpated (COSEWIC 2014, p. 36). Population trends across all
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of Canada are not known, but wolverine populations have been stable over areas within the
country’s northern range for the last three generations (22.5 years) (COSEWIC 2014, p. v).

In northern Manitoba and Ontario, wolverines may be increasing in number as aerial surveys in
northern Ontario have indicated an eastward reoccupation of its former range (towards James
Bay and Québec) (COSEWIC 2014, p. v). However, although observations of wolverines
continue to be reported within Québec and Labrador (the eastern sub-population), there have
been no verifiable observations since 1978, and wolverines are likely extirpated from much of
southeastern Canada (COSEWIC 2014, p. v). In addition, declines in the southern regions
(within parts of British Columbia and Alberta) may be occurring (COSEWIC 2014, p. 36). Table
5 presents a more detailed summary of wolverine populations in Canada.

Table 5. Wolverine Population Estimates for Canadian Territories. Source: COSEWIC, 2014.

Territory Number of wolverines
Yukon Territory 3.500—4.500
Northwest Territories 3,430—7.325 (with an additional 220470 juveniles)
Nunavut Estimated at 2,000—2.500
British Columbia 2.700—4.,760
Alberta Estimated at 1,500-2,000
Saskatchewan Less than 1,000
Manitoba 1,100-1.600
Ontario 458-645
Québec Very rare, at non-detectable level, or extirpated

Labrador (including mainland Newfoundland)

Very rare or extirpated

In addition to the 2014 COSEWIC summary, Cardinal 2004 (entire) prepared a complimentary
summary report of wolverine trends in Canada based on Aboriginal traditional knowledge.
Trends reported indicate: (1) high, relatively stable levels of wolverines in the Yukon; (2) high
levels of wolverines in the North Slave region of the Northwest Territories, though population
levels are estimated to be stable to decreasing; (3) high levels of wolverine along forested areas
in the northern portions of the mainland within the Inuvialuit Settlement Region (ISR) (located in
the northwest corner of the Northwest Territories) and Kitikmeot region of Nunavut; (4) an
increase in wolverines in the Kivalliq region of Nunavut, but at lower levels than populations in
the Boreal and North Mountain ecological areas; and (5) least abundant in the northeastern
comer of Nunavut and the Arctic Islands (Cardinal 2004, pp. 22-29). In sum, the majority of
traditional knowledge holders in Nunavut, Northwest Territory, and Yukon Territory describe
wolverine populations as either stable or increasing in northern Canada and is now found 1in areas
where they occurred in the past; however, they are still considered naturally uncommon; only in
Yellowknife did people report that wolverines might be decreasing (Cardinal 2004, pp. 11— 1v,

10, 23).

Other inventory and occupancy studies include an inventory of wolverines conducted by Regehr
and Lacroix (2016, entire) in the winter of 2012 on the east side of the Coast Mountains in
British Columbia using a multi-method approach. They identified six individuals using genetic
analysis, and one additional individual by photography, which was higher than expected as
compared to model predictions of density and habitat quality (Regehr and Lacroix 2016, pp.
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248-249). Estimates of wolverine occupancy were also evaluated for the Canadian Crown of the
Continent ecosystem (central and southern Canadian Rockies) (Clevenger et al. 2016, entire).
Occupancy estimates were found to vary from year-to-year and exhibited a north-south gradient,
likely due to the differences in habitat quality among areas that were sampled by year (Clevenger
etal. 2016, p. 4). For 2016, estimated wolverine occupancy probability was 0.40 for their British
Columbia Rockies study area, with a declining pattern from north to south (Clevenger et al.
2016, p. 4). In general, their research has found that wolverines are more abundant in rugged,
remote areas that have minimal human activity and landscape disturbance (Clevenger et al. 2016,
p. 5). This study projected an expected number of wolverines in their study area of about 28
(Clevenger et al. (2017, p. 6). To the south, in the Southwestern Crown of the Continent
(SWCC) region (northwestern Montana, approximately 1.5 million acres), wolverine surveys
(snow tracking, bait stations/hair snares) have been conducted since 2012 (SWCC Wildlife
Working Group 2016, pers. comm.). These survey efforts have detected 22 unique wolverines
(11 males, 11 females) across three U.S. Forest Service districts, and they reported an increase in
the frequency of detections from 2012 to 2015 (SWCC Wildlife Working Group 2016, pers.
comm.).

The 2014 COSEWIC report indicates that trends in wolverine populations in the northern range,
while uncertain, appear to be stable or increasing, but also notes that there is some concern for
populations in the southern areas of British Columbia and parts of the northern United States
(COSEWIC 2014, p. 22, and references cited therein). In British Columbia, researchers are
currently conducting a multi-phase project using landscape genetic analyses to identify and
delineate functional populations of wolverines and provide an estimate of size and sustainable
harvest within each functional population (Weir 2017, pers. comm.).

Estimates of Density

Wolverine densities vary across North America, and have been described as “naturally low” (van
Zyll de Jong 1975, p. 434) and “naturally uncommon” (Cardinal 2004, p. iii) given the species’
large home range, wide-ranging movements, and solitary characteristics. The most recent
estimates (at that time) of density (number of wolverines per 1,000 km? (386 mi?)) for North
America were prepared by Inman et al. (2012a, p. 789; Table 5). In the contiguous United States,
density estimates ranged from 3.5 for the Greater Yellowstone region (2001-2008) (areas above
2,150 m (7,054 ft) (1atitude-adjusted elevation), 4.5 for central Idaho (1992—-1995), to 15.4 for
northwestern Montana (1972-1977).

In Alaska and Yukon, density estimates presented by Inman et al. (2012a, p. 789) range from 3
to about 14 wolverines per 1000 km” (386 mi®), using a number of methods. For example, Royle
etal. (2011, p. 609) estimated wolverine densities for southeastern Alaska (Tongass National
Forest; 2008) from 8.2 to 9.7 per 1000 km?* (386 mi®) (using mark-recapture), where the higher
estimate incorporates a positive, trap-specific behavioral response. Density of wolverines were
recently reported as an estimated 5—10 wolverines per 1000 km? (386 mi®) (based on snow
tracking) for southcentral Alaska, and approximately 10 per 1000 km? (386 mi?) (based on DNA
mark-recapture methods) for southeast Alaska (Golden 2017, pers. comm.). A wolverine
occupancy study in 2015 within an area of central Alaska reported a density estimate of 9.48
wolverines per 1,000 km” (386 mi*) (ADF&G 2015a, p. 7).
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Wolverine density estimates for Canada varies across regions, from 5 to 10 per 1000 km?* (386
mi®) in northern mountain and boreal regions to 1 to 4 per 1000 km” (386 mi®) in southern boreal
areas (COSEWIC 2014, p. 27). More recently, Clevenger et al. (2017, entire) presented a density
estimate (using spatial capture/recapture models) for the Kootenay region of British Columbia of
0.78 wolverines per 1000 km” (386 mi?), for 3 study years (2014-2016), which they reported as
lower than expected (Clevenger et al. 2017, p. 6).

Stressors — Causes and Effects

We reviewed the best available information to identify current conditions and potential stressors
that may be affecting wolverine populations or its habitat. These include roads and other
infrastructure, recreational activity and other human disturbances, wildland fire, disease or
predation, and overutilization for commercial, recreational, scientific, or educational purposes.
Because wolverines in North America move between both borders of Canada (i.e., contiguous
United States, Alaska), we included in our evaluation stressors identified for wolverines in
Canada and Alaska that are also relevant for wolverine populations in the contiguous United
States.

As an initial step, we reviewed the land ownership of the area defined as primary habitat by
Inman et al. (2013, entire) in the contiguous United States, and determined that 96 percent of that
modeled habitat is located on Federal land (see Appendix D). Lands managed by the Forest
Service represent the largest portion of Federal lands (89 percent) within this modeled primary
habitat.

Effects from Roads

Roads and rail lines can be a cause of mortality to wolverines and habitat models have identified
road density as an important association (avoidance) for selection of habitat (e.g., Rowland et al.
2003; Bowman et al. 2010; Inman et al. 2013). Road density has been listed as a threat to
wolverines occupying the boreal/western mountain regions of Canada (Canadian Boreal Forest
Agreement 2014, p. 2). In the wolverine’s southern Canadian range, roads may be facilitating
direct mortality by improving motorized access of hunters, trappers, and recreational users into
remote areas (COSEWIC 2014, p. 21).

In their review of 12 radio-telemetry studies (1972 to 2001) of wolverines in North America,
Krebs et al. (2004, p. 497) reported 3 mortalities of wolverines from road-rail kills. More
recently, road mortalities have been recorded in Idaho (1 confirmed in 2014) (IDFG 2017a) and
2 in Montana (2004) (Kociolek et al. 2016, p. 68); one in Utah (2016) (Hersey 2017, pers.
comm.); and two other wolverine road-rail fatalities in Montana were reported in 2015 (Inman
2017a, pers. comm.). In Canada, anthropogenic causes of mortality for wolverine populations
also include road kill (COSEWSIC 2014, p. v). One road mortality of a male wolverine was
reported in a lowland boreal forest region of Ontario, Canada (Dawson et al. (2010, p. 142).
More recently, Scrafford et al. (2017, p. 34) described a report in which 9 wolverines were struck
and killed by vehicles in the Hay-Zama region of northwestern Alberta, Canada (2013-2015),
and 1 road mortality occurred within the town of Rainbow Lake in Alberta.
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Roads may also affect den site selection (May et al. 2012, p. 202), particularly areas within their
range where they cannot select for high elevation habitat (e.g., central lowland forests of Canada)
(Dawson et al. 2010, p. 143). In Norway, May et al. (2012, p 202) found that wolverine dens
were generally located far from infrastructure (public roads and private roads and/or recreational
cabins). The authors reported a minimum threshold in den site selection relative to infrastructure
of 1.4 km (0.87 mi) from private roads and 7.5 km (4.7 mi) from public roads (May et al. 2012,
p. 202). However, they found that wolverines in their study area had a wide tolerance range at
the home-range scale (1.0-2.75 km (0.62—1.7 mi) for private roads and 6.0—11.0 (3.7—6.8 mi) for
public roads) (May et al. 2012, p. 201; Figure 4), supporting conclusions from other studies that
have found that, once a general area is used, it appears to be re-used in subsequent years
including by successive individuals colonizing the sites (May et al. 2012, p. 202).

Wolverine road crossings were evaluated in the western Greater Y ellowstone region through
telemetered animals and visual observations of snow tracks, direct observations of crossings, and
road-kill mortality (Packila et al. 2007, entire). That study documented 43 crossings of U.S. and
State highways by 12 wolverines (Packila et al. 2007, p. 105). Within the Big Sky, Montana,
area, they documented 67 crossings of MT64/Jack Creek Road by 4 wolverines (Packila et al.
2007, p. 105). Most (76%) road crossings were made by subadult wolverines, dispersing or
otherwise exploring new areas (Packila et al. 2007, p. 105). One road-caused mortality was
observed and the authors report two others from additional sources during their study period
(Inman et al. 2007, p. 89). The study results indicate that roads do not act as absolute barriers to
movement by wolverines, but they can directly affect individuals (road kill) and may have
secondary effects at the population level (Packila et al. 2007, p. 105).

In an effort to evaluate the potential impact of major roads to wolverine (individuals and
populations), we conducted a spatial analysis of roads” found within Inman et al.’s (2013, p.
281) primary wolverine habitat and female wolverine dispersal habitat in the western United
States, as measured by number of kilometers (miles). In our analysis, we identified four road
classes: Interstate Highway, U.S. Highway, State Highway, and secondary roads. Secondary
roads encompassed all roads not included in any of the first three categories and include paved
and unpaved roads, including Forest Service roads, and are generally likely to have less traffic
volume than major highways in the regions evaluated. Our analysis found that secondary roads
represented 97 percent (29,892 km (18,574 mi)) of all roads (30,805 km (19,141 mi)) within
modeled primary habitat, and 97.5 percent (144,279 km (89,650 mi)) of all roads (148,029 km
(91,980 mi)) within modeled female dispersal habitat.

We then evaluated the type of roads at high elevation within our estimated Current Range
(shown in Figure 3). Using the 2,300 m (7,546 ft) elevation as a benchmark (based on its use as a
predictor variable for wolverine occurrence in Inman et al. 2013, and results from predictive
models presented in Copeland et al. 2007, p. 2,205), we evaluated the length of roads above and
below this elevation, and also the type of roads at or above 2,300 m (7,546 ft). The results are
illustrated in Appendix E. Overall, we found that approximately 85 percent of all roads were

? Using U.S. Geological Survey National Transportation Dataset Downloadable Data Collection based on
TIGER/Line data provided through U.S. Census Bureau and supplemented with ‘HERE’ road data to create tile
cache base maps.
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below 2,300 m (7,546 ft). Of the roads located at or above 2,300 m (7,546 ft), 95 percent are
secondary roads (see charts in Appendix E).

Using the same dataset, we evaluated road density (km/km?) based on regional blocks of primary
wolverine habitat in the western United States delineated by Inman ef a/. (2013; Figure 3). Those
results are shown in Table 6. With the exception of the Southern Rockies (at 0.47 kmv/km?), the
mean road densities at elevations equal to or greater than 2,300 m (7,546 ft) are very low.

Table 6. Mean Road Density in Wolverine Primary Habitat.

. . Mean density (km/Km®), Mean density (km/km®),
Geographic Region all roads all roads > 2,300 m (7,546 ft)
Northern Cascade 0.54 0.00
North Continental Divide 0.54 0.00
Salmon-Selway 0.70 0.03
Central Linkage 0.84 0.06
Greater Yellowstone 0.24 0.06
Southern Rockies 0.55 0.47
Sierra Nevada 0.09 0.03
Uinta 0.15 0.12
Bighorn 0.00 0.00
Great Basin 0.06 0.03
Oregon Cascade 0.72 0.00

*Regions defined in Inman ef al. (2013; Figure 3).

We also reviewed den site locations (natal, maternal, or unknown dens) within our database
relative to roads (see map in Appendix E). Our results indicate that wolverine dens are located
n areas with minimal roads, including secondary roads; however, we caution that this analysis 1s
based on a limited den site dataset and should be viewed in the context of other abiotic and biotic
variables including landscape features at the den site scale and availability of food. Additionally,
most den locations in much of the wolverine’s range in the contiguous United States are at high
elevations and roads in these areas would likely be impassable or closed entirely to vehicles
during the time of denning (January—March).

In summary, wolverines are associated with habitat found in high elevation areas, but are known
to disperse across great distances. Major highways can present mortality risks to dispersing
individuals and affect immigration to open territories, but roads do not represent absolute barriers
to wolverine movements. Wolverines den during winter months in remote locations that are often
maccessible or restricted to motorized vehicles, though, secondary roads and trails are used for
winter recreational activity. Although we recognize there are likely additional events that have
not been reported, we estimated the total number of wolverine mortalities due to roads from 1972
to 2016 (44 years) in North America was 20, at least 11 of which are from Canada (see citations
above). As discussed above, we calculated a low proportion of major highways in both modeled
primary habitat and female dispersal habitat, and a low mean density of roads at high elevations
where wolverines have been observed, with the exception of the southern Rocky Mountains.
Roads present a low stressor to wolverines at the individual and population level in most of its
current contiguous United States range.
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Disturbance due to Winter Recreational Activity

Wolverine behavior patterns, such as denning, rearing of young, movement and dispersal, and
foraging/scavenging, may be affected by recreational activities (COSEWIC 2014, p. 42). As
noted above, in Norway, May et al. (2012, p. 201) found, at the home range scale, a minimal
threshold distance of approximately 1.5 km (0.93 mi) for wolverine den sites from private roads
and/or recreational cabins. Krebs et al. (2007, entire) evaluated habitat use associations for
wolverines in two multiple use areas in British Columbia, Canada. Using logistic regression
models, the authors found that in an area of active recreation (Columbia Mountains), female
wolverines were negatively associated with helicopter and backcountry skiing in their winter
models (Krebs et al. 2007, pp. 2,187-2,188). However, in summer months, Copeland et al.
(2007, p. 2,210) reported that wolverines in their study area of central Idaho were not
uncommonly found near maintained trails and active campgrounds.

The Wolverine—Winter Recreation Study represents an on-going project to evaluate the potential
effects of backcountry winter recreation (e.g., backcountry skiers, heli-skiers, cat-skiers,
snowmobilers) on wolverines (Heinemeyer 2016, pers. comm.). The multiyear study areas
include central Idaho and areas in the western Yellowstone region (‘Island Park’ and Teton
Mountains) (Heinemeyer and Squires 2015, p. 3). The study has been monitoring wolverines
using GPS collars using movement rates and percent of time active (vs. resting) as indicators of
potential responses of wolverines to winter recreation activities (Heinemeyer 2013, pers.
comm.). Backcountry winter recreation activities are monitored through GPS units voluntarily
carried by recreationists (Heinemeyer 2016, pers. comm.). Early analysis of the data suggest that
wolverines demonstrate a behavioral response to recreation activities, such as increased
movement rates and a reduction in resting periods in areas of high recreation activity, especially
high recreation days (Saturday and Sunday) (Heinemeyer and Squires 2013, pp. 5, 7-8).

However, this research has also found that wolverines maintained their home ranges within areas
with relatively high winter recreation activity over several years of monitoring, including some
areas found to contain the highest recreational activities (Heimemeyer 2016, pers. comm.). The
study has not been able to determine whether these resident wolverines are reproductively
successful due to the limited monitoring information available for reproductive females
(Heinemeyer 2016, pers. comm.).

Conservation measures currently being implemented that address the effects of roads in the
Teton Mountains include winter closures in certain areas (generally from November 1 through
May 1), including road closures in the Bridger-Teton and Caribou-Targhee National Forests and
in Grand Teton National Park as shown in Appendix F (additional details for Grand Teton
National Park are described in Superintendent’s Compendium (National Park Service (NPS)
2017; pp. 8-9); see also maps at https://jhalliance.org/campaigns/dont-poach-the-powder/
Jackson Hole Conservation Alliance 2017). These closures are being implemented to help
minimize disturbance to wildlife (e.g., migration pathways).

State Wildlife Action Plans prepared for individual western States identify recreation
management strategies within wolverine habitats. For example, in the State of Oregon, the
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ODFW Conservation Strategy identifies management of winter recreation use in order to avoid
impacts to wolverines (ODFW 2016). In Montana’s State Wildlife Action Plan, conservation
actions are identified for addressing potential impacts from recreation, such as consideration of
seasonal closures during breeding season (Montana FWP 2015, p. 63). The IDFG Management
Plan for the Conservation of Wolverines in Idaho also includes conservation strategies related to
winter recreation (e.g., characterizing wolverine response to recreational activities (IDFG 2014,
p- 35)), and the State continues to support the Wolverine-Winter Recreation Study. Appendix F
provides additional details on individual State conservation strategies.

In summary, wolverine behavior (movement) can be affected by winter recreational activity.
Results from one long-term study in parts of the wolverine’s range in the contiguous United
States have found that wolverines can maintain residency in high winter recreational use areas.
Wolverines have recently been detected in areas that experience winter recreational activity.
Conservation strategies and actions have been identified in several western States’ Wildlife
Action Plan to address potential impacts of this stressor to wolverines. Based on the best
available scientific and commercial information, the effect of winter recreational activity
represents a low stressor to wolverines in the contiguous United States at the individual and
population level.

Other Human Disturbance

Infrastructure, such as pipelines, active logging or clearcuts, seismic lines, and activities
associated with mining (e.g., producing mines, mines under development, mineral exploration
areas), may also affect individual wolverine behavior (e.g., avoidance) or loss or modification of
wolverine habitat. As discussed above (see Habitat Use section), Johnson et al. (2005, entire)
evaluated habitat relationships for the wolverine and other arctic wildlife, including the
cumulative effects of human activities and associated infrastructure on the distribution of
wolverines in the Canadian central Arctic using RSF modeling. However, because human
disturbance factors (i.e., major developments, mineral explorations, seasonal outfitter camps)
were mostly absent from the range of monitored wolverines, the researchers were not able to
reliably model their effects (Johnson et al. 2005, p. 23).

The 2014 COSEWIC status review identified several potential stressors to wolverines and their
habitat in Canadian territories. They indicated potential permanent, temporary, and functional
losses to wolverine habitat from forestry; oil, gas and mineral exploration and development; and
large hydroelectric reservoirs (COSEWIC 2014, p. 21). As discussed above, Scrafford et al.
(2017, entire) evaluated habitat selection of wolverines in response to human disturbance in the
western Canadian boreal forest in both winter and summer months. Their analysis found that
wolverines were attracted to some industrial infrastructure (older seismic lines exhibiting latter
stages of regeneration) and disturbance (areas of active logging), likely related to foraging
opportunities (e.g., small prey), but avoided interior areas of intermediate-aged cutblocks (areas
authorized for logging) (Scrafford et al. 2017, pp. 32-34). Their results found evidence of road
avoidance, but wolverines were attracted to all-season road sections with borrow pits, which they
suggest was related to foraging opportunities at these pits (e.g., presence of beavers in water-
filled pits) and less predation risk, since wolves avoid these roads (Scrafford et al. 2017, p. 34).
In sum, these authors concluded that wolverine selection patterns relative to industrial activity
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and infrastructure in their study area represent a balance between exposure to predators and
foraging opportunities (Scrafford et al. 2017, p. 32).

Additional studies of wolverine behaviors related to the effects of disturbance due to
infrastructure and other human activities are needed. Based on the best available scientific and
commercial information, these effects are small or narrow in scope and scale and appear to
represent a trade-off between foraging opportunities in areas that provide minimal risk of
predation and avoidance of open areas and/or higher predation risk (Scrafford et al. 2017, pp.
33-34).

Effects from Wildland Fire

Wildland fire can produce both direct and indirect effects to wildlife. Direct effects include
injury and mortality as well as escape or emigration movement away from fires (Lyon et al.
2000, pp. 17-21). Small mammals will generally find refuge underground or within sheltered
places within the burning area, while larger mammals will move to safe areas in unburned
patches or outside the burn (Lyon et al. 2000, p. 18). For animals that emigrate during fire
events, the length of time before they return is dependent on the degree to which fire has altered
habitat structure and food supply (Lyon et al. 2000, p. 20).

We are unaware of any studies evaluating direct effects of wildland fire to wolverines. Wildland
fire is likely to temporarily displace wolverines, which could affect home range dynamics.
Given that wolverines can travel long distances in a short period of time, individuals would be
expected to move away from fire and smoke (Luensmann 2008, p. 14). In addition, because
young are born during winter months, fire risk at that critical life stage is very low (Luensmann
2008, p. 14).

Indirect effects of wildland fire can include habitat-related effects or effects to prey and
competitors/predators; however, we are unaware of empirical studies evaluating these potential
effects as they relate to wolverines. In a study area within the Yukon (Canada), wolverines were
reported occupying regenerating forested habitat that contained remnants of mature timber which
had burned 30 years prior (Slough and Mowat 1996, p. 948). Additionally, fire suppression in
conjunction with logging activities in boreal forests (northwestern Ontario) can increase the
prevalence of deciduous tree habitats, at least at a regional level, which is negatively associated
with wolverine occurrence (Bowman et al. 2010, p. 464).

A study in northern Idaho of the effects of multiple wildland fires over several years, including
very large fires, to forest habitat occupied by another mustelid, the American marten (Martes
americana) found that fire events had created a mosaic of vegetation that supported a diverse
assemblage of cover and food resources that was favorable to this species (Koehler and
Hornocker 1977, p. 503). Similar to wolverines, the summer and fall diet of the American marten
is represented by diverse prey, and wildland fire events can create and maintain forest openings
for ground squirrels and voles (Koehler and Hornocker 1977, p. 504). The development of these
types of mosaic forest communities following certain wildland fire events also provides
discontinuous fuel loads, which in turn should result in smaller and cooler wildland fires, with
less replacement of marten habitat (Koehler and Hornocker 1977, p. 504). However, large,
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uniform burns would be expected to result in more severe impacts to American marten habitat
(Lyon et al. 2000, p. 21).

Studies of the effects of wildland fire to a key prey species for the wolverine in parts of its North
American range, the caribou, was reviewed by Klein (1982, entire). This review highlighted the
importance of separating short-term effects of wildland fire in boreal forests to caribou ecology
from long-term effects (Klein 1982, p. 393). Given that long-term benefits to the species’
ecology can be disproportionate to the short-term detrimental effects on populations and herds,
(including the species’ lack of reproductive plasticity), caribou may be more appropriately
considered as fire-influenced, rather than fire-adapted (Klein 1982, p. 393). Other ungulate prey
species respond more positively to fire. An increase in spring and summer grasses following fall
burns can provide forage for elk and deer, and sprouting of deciduous trees, such as aspen, birch
and willow, following burns provides forage for moose (Luensmann 2008, p. 18).

Management measures to address this potential stressor are identified in USDA Forest Service
National Forest Land Management Plans. Examples of these goals and objectives are described
in Appendix G. In addition, the Idaho State Wildlife Action Plan includes measures to address
fire threats to the wolverine and its habitat, including removal of perceived barriers to allow
more prescribed natural fire on State and private forest lands and promoting/facilitating the use
of prescribed fire as a habitat restoration tool, on both public and private lands where
appropriate, and leaving fire-killed trees standing as wildlife habitat if they pose no safety
hazard, all in an effort to restore a more natural fire interval that allows for return to historical
forest conditions (IDFG 2017b, pp. 91, 134, 180).

Given the diversity of habitats occupied by wolverines, their occupancy of high elevations, and
extensive mobility, wildland fire represents a limited stressor, in scope and scale, to wolverine
habitat and its prey in the contiguous United States range.

Disease or Predation
Disease

We are unaware of comprehensive surveys evaluating the prevalence of diseases in wolverines in
the contiguous United States. Early accounts of endoparasites species and their prevalence in
wolverines include a review by Erickson (1946, p. 503), and a report by Rausch (1959, entire),
who documented 7 species of helminth parasites in 86 percent of wolverines examined from
trapper-supplied carcasses in Alaska. In 1994, Copeland (1996, p. 26) collected a single
specimen of the parasite Toxascaris sp. from wolverine scat in Idaho. In Alaska, carcasses
sampled (during necropsy or predator control activities) in 2012-2014 to determine the
prevalence of Trichinella and its genotypes reported one wolverine with Trichinella T6 genotype
in that single sample (ADF&G 2015b, p. 8). Results from Alaska trapper questionnaires for the
prevalence of ectoparasites on wolverines were either scarce or not present across all reporting
regions in 2015-2016 (Parr 2016, p. 21).

Rabies is endemic to Alaska in Arctic and red fox along north and west coasts of Alaska
(ADF&G 2013c). Under the ADF&G enhanced rabies surveillance program, the agency
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confirmed rabies in one wolverine (out of 49 sampled) in 2012, a female found dead in the North
Slope region (Woodford and Beckman 2012). This was the first confirmed case of rabies in
wolverines in North America (Woodford and Beckham 2012).

The 2014 COSEWIC Assessment and Status Report for the wolverine presented a summary of
reported parasitic species observed in wolverines in Canada (COSEWIC 2014, p. 25). These
observations included: parasitic nematode roundworms (Trichinella spp.) in 88 percent of
wolverine samples tested from Nunavut and 26 percent from the lower MacKenzie region;
helminth parasites (trematodes, cestodes and nematodes) in wolverine digestive tracts from the
lower Mackenzie River valley; and, from the Nunavut region, protozoan parasites infections
including Sacrosystis spp. (80 percent) and Toxoplasma gondii (41 percent) (citations omitted).
Banci (1987, pp. 81, 110) reported parasitic pneumonia as a cause of mortality in southwest
Yukon Territory, a female thought be nutritionally-stressed following the raising of young.

An evaluation of trapper-submitted wolverine carcasses harvested was conducted for the Yukon
Territory in the fur trapping seasons 20052006 through 2011-2012 (Jung and Kukka 2013,
entire). No samples tested positive for rabies (Jung and Kukka 2013, p. 17). Another study of
intestinal parasites of wolverine carcasses from both the Yukon and Northwest Territories
reported Trichinella spp. in 74 percent of carcasses and several intestinal parasites, including
cestodes (parasitic flatworms) such as Taenia spp. (Luck et al. 2016, no page number).

In summary, other than a parasitic pneumonia mortality event and the single rabies case, we are
not aware of any other studies documenting impacts of disease to wolverines in North America.
At this time, based on the best available scientific and commercial information, we do not find
that disease is a population or species level stressor to the wolverine in the contiguous United
States.

Predation

As discussed above (Diet and Feeding section), a number of potential natural predators have
been identified for wolverines across its North American range, including intraspecific predation.
However, we have no information that suggests this predation represents a significant stressor to
the wolverine at either an individual or population level.

In summary, the best scientific and commercial information available indicates that disease or
predation is not a stressor the wolverine. We are unaware of any management or conservation
measures currently in place to reduce potential impacts associated with disease or predation.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes

There is currently no allowable trapping or harvesting of wolverines in the contiguous United
States, though incidental trapping mortalities have been documented as we reported in our
proposed rule (78 FR 7881; February 4, 2013). Two mortality events from shootings of
wolverines were documented in Idaho (2001, 2007) (Idaho Department of Fish and Game
(IDFG) 2014, p. 26).
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In Montana, wolverines were a legally harvested furbearer in Montana up until 2012; however,
the trapping season is currently suspended with a zero statewide quota (Montana Natural
Heritage Program and Montana FWP 2017). Unlike populations in Eurasia, wolverines rarely
prey on livestock in North America (cf. domestic sheep predation in Wyoming reported (Mead
2013, pers. comm.)) and therefore they are not directly targeted for predator control (COSEWIC
2014, p. 41). However, incidental trapping can result in the capture of non-target species such as
wolverine. In Idaho, the IDFG has a mandatory furtaker harvest report that requests all live
incidental catches be reported by species and any wolverine catch that results in mortality is
required to be reported (IDFG 2013, pers. comm.). Since 1965, over a period of just over 50
years, 16 incidentally-trapped wolverines were reported during the State’s furbearing seasons,
with 6 animals known to be released alive and 6 mortalities (IDFG 2013, pers. comm.; IDFG
2016, pers. comm.). This total includes four wolverines caught during the 2013-2014 furbearer
season, with three released alive and one mortality (IDFG 2014, p. 26). Within the State of
Wyoming, there are two confirmed reports of incidental take, one in 1996 (Mead 2013, pers.
comm.) one in 2006. The 2006 animal was released unharmed (Inman 2012, pers. comm.). In
Montana, since the closing of the trapping season for wolverine in 2013 (2013 through 2016),
four wolverines have been incidentally trapped, one in 2013 and three in 2014 (Inman 2017c,
pers. comm.). The 2013 capture was released unharmed and the three caught in 2014 were all
mortalities (Inman 2017c, pers. comm.).

Predator control programs targeting wolves, including poison and incidental trapping, can result
in incidental losses of wolverines (COSEWIC 2014, p. 41). Specific to wolf control for livestock
protection in Idaho, three wolverines have been trapped incidental to authorized wolf control
activities since 1995, with two released alive and one animal euthanized (IDFG 2014, p. 26).
Preventive measures have been adopted to reduce these incidental captures, including
implementation of educational programs to minimize incidental capture of wolverines during
trapping seasons (IDFG 2014, p. 27). Licensed wolf trappers are required to complete a Wolf
Trapper Education course with specific instruction for reducing incidental trapping of wolverine,
Canada lynx, and other non-target species (IDFG 2014, p. 27). In addition, the U.S. Department
of Agriculture Wildlife Services (Wildlife Services) agency has also temporarily stopped (as of
April 2017) using cyanide predator control devices in the State of Idaho (Moeller 2017).

In Alaska, wolverine trapping and hunting is controlled by seasons and bag limits, with about
550 animals harvested each year (Alaska Department of Fish and Game (ADF&G) 2017a). For
the 20152016 reporting period, wolverine harvest, based on furbearer sealing records,” totaled
527 animals (Parr 2016, p. 42). This level of harvest has been fairly consistent since 2010, as
shown in Table 7 below.

’ Wolverines taken in Alaska are required to be sealed by an authorized department representative
before pelts are shipped to an out-of-state buyer or auction house (Parr 2016, p. 44). For those
species that require sealing, the number of animals sealed represents the best information regarding
the statewide harvest (Parr 2016, p. 41).
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Table 7. Number of wolverines harvested in Alaska, as reported from regulatory year
sealing records, 2010-2015. Adapted from Parr (2016, p. 42; Table 10).

i 2010 2011 2012 2013 2014 2015

Region
I 25 20 25 31 14 15
i 25 29 50 31 16 37
I 233 235 261 358 268 214
v 180 160 170 158 99 150
v 140 110 135 133 109 111
Total 603 554 641 711 506 527

Trapping and harvesting of wolverines occurs over much of the range in Canada, as summarized
in the 2014 COSEWIC wolverine status review (COSEWIC 2014, pp. 10, 29-35). Specifically,
wolverines are harvested in the northern and western territories—Manitoba, Saskatchewan,
Alberta, British Columbia, Yukon, Northwest Territories, and Nunavut (COSEWIC 2014, p. 43).
Non-aboriginal harvest of wolverines has not been permitted since 2001-2002 1n Québec and
Labrador (COSEWIC 2014, p. 43). Trapping is closed in Ontario (except through treaty rights),
though incidental trapping results in 1 to 4 mortalities per year (Bowman ef a/. 2010, p. 465).
Harvest levels in western provinces have remained relatively stable since 1992 (COSEWIC
2014, p. 38; Table 1).

The management of wolverine harvest in Canada incorporates spatial and temporal elements
such as season length, quotas, limited entry, and trapline management by trappers (reviewed by
Slough ef al. 1987). Wolverine harvest levels in Canada are monitored using mandatory pelt
sealing, annual harvest reporting, or through monitoring of fur exports (COSEWIC 2014, p. 43).
In some northern communities, wolverine pelts are used locally and harvests are monitored
through carcass collection programs (COSEWIC 2014, p. 43).

The COSEWIC Assessment and Status Report for the wolverine also noted that range
contraction and habitat trends of wolverines in Canada are not solely the result of habitat or
trapping pressure (COSEWIC 2014, p. 20). Reductions in ungulate (e.g., caribou) populations,
which provide an important winter food resource, were also likely an important factor in range
contractions of wolverines in its northern range (COSEWIC 2014, p. 20), and likely continue to
mnfluence populations today. Snowmobiles have allowed for better access for hunters and
trappers and may be increasing the number of wolverine harvested in its northern North America
range; however, the areas of exploitation are still relatively small concentrated areas, and large
areas of refugia continue to be found (Cardinal 2004, p. 31).

Population growth rate scenarios for North American wolverines were modeled by Krebs ef al.
(2004, p. 499), including trapped and untrapped populations. Of note, at the time of this study,
wolverines were considered furbearer or game animals and trapped or hunted in 8 of their 12
study areas in North America, including Montana (Krebs et al. 2004, p. 495; Table 1). Estimated
(logistic) rates of population growth (L) were found to be lower for trapped populations (A =
0.878) as compared to untrapped populations (A = 1.064) (Krebs ef al. 2004, p. 499). Based on
their analysis, harvesting was considered to be an “additive mortality” in the populations studied
and 1s likely sustained by dispersal from untrapped areas that provide refugia (Krebs ef al. 2004,
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pp- 499-500). However, as described in the 2014 COSEWIC report, trends in wolverine
populations in the northern range, while uncertain, appear to be stable or increasing, with some
concern for populations in the southern areas of British Columbia and parts of the northern
United States (COSEWIC 2014, p. 22, and references cited therein). Similarly, in Alaska, over
the past 6 years, on average, 590 wolverines are taken each year (see Table 7). The consistent
harvest levels in these regions suggest relatively stable wolverine populations.

We evaluated trapping of wolverines in British Columbia and Alberta regions of Canada in an
effort to document potential impacts to dispersing wolverines along the U.S.—Canada border. As
described above (Population Abundance and Distribution), the population of wolverines in British
Columbia is estimated to be 2,700—4,760 and 1,500-2,000 animals in Alberta (COSEWIC 2014, p
36). We obtained 9 years (2007-2015) of harvest data for southern BC wildlife management units
from the British Columbia Ministry of Environment, Ecosystems Branch for our analysis. Twenty
seven years (1989-2015) of harvest data was obtained for Alberta in addition to locations of
wolverines from a 2012-2015 study and other sources (Webb et al. 2016, p. 1,465; Webb 2017,
pers. comm.).

Figure 5 presents the results from our spatial analysis and indicates a total of 77 wolverines were
trapped in British Columbia wildlife management units within 110 km (68.35 mi) of the U.S.—
Canada border from 2007-2015 (average of 8.5 animals per year). We used this distance since it’s
similar to both the average maximum distance per dispersal movement of 102 km (63 mi) for
male wolverines reported by Inman et al. (2012a, p. 784) for the Greater Yellowstone region of
Montana, and a reported 100 km (62 mi) dispersal distance for a juvenile male for Ontario,
Canada (COSEWIC 2014, p. 24, citing unpublished data from Dawson et al. 2013). As shown
below, one management area contains nearly one-third (23 individuals) of this total number. The
other management units along the international border indicate very few animals harvested over
this 8-year period (i.e., areas on map identified as zero). There is no open trapping season or
hunting season on wolverines in the management units in the Okanagan (Region 8) (north of
Washington State) or South Coast (Region 2) (southwest corner of British Columbia) with a
trapping season for wolverines only in the Kootenay (Region 4, the eastern half of the southern
part of the province) (Weir 2017b, pers. comm.). In addition, there has not been an open trapping
season in Region 2 since at least 1985 and since 1993 in the Okanagan region (Weir 2017c, pers.
comm.). For Alberta, we identified a total of 15 wolverines harvested by trappers and data
presented in other studies within 110 km (68.35 mi) of the U.S.—Canada border from 1989-2014
(average of less than 1.0 animal per year). Researchers in Canada are currently conducting a
landscape level analysis to estimate the size and sustainable harvest for wolverine populations
within British Columbia (Weir 2017a, pers. comm.).
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Figure 5. Numbers of wolverines harvested in British Columbia and Alberta, Canada. Sources: British
Columbia Ministry of Environment; Webb et al. 2016; Webb 2017, pers. comm.

Based on this analysis, trapping effort along the U.S.—Canada border does not represent a
significant barrier to wolverine movement and dispersal along the international border. As noted
above, Regehr and Lacroix’s (2016, entire) multi-method inventory of wolverines within an area
located in the eastern side of the Coast Mountains of British Columbia (see black star in Figure 5
above) found unexpectedly high numbers of wolverines, which may have been the result of the
rugged landscape features in this mountainous area and abundant food resources (both winter
and summer) (Regehr and Lacroix 2016, pp. 249-250).

Legal Status/Protection

In the western United States, the wolverine status is as follows: a state-threatened species in
Oregon (ODFW 2016) and California (CDFW 2017a); state-endangered species in Colorado
(Colorado Parks and Wildlife 2015a) ; a candidate species in Washington (Washington
Department of Fish and Wildlife (WDFW) 2013); a protected nongame species and species of
greatest conservation need in Idaho (IDFG 2014); a protected animal and species of greatest
conservation need in Wyoming (WGFD 2017); a species of greatest conservation need in Utah
(Utah Wildlife Action Plan Joint Team 2015); a furbearer and species of concern in Montana
(Montana Natural Heritage Program and Montana FWP 2017); and, in Nevada, the Nevada
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Administrative Code lists wolverines as a protected mammal (NAC 503.030), which provides
full legal protection. There is no protected status for wolverines in the State of Alaska. The State
of New Mexico Department of Game and Fish does not recognize the wolverine as a native
mammal. Additional discussion regarding State regulatory mechanisms that provide protections
for wolverines is provided in Appendix G.

The Idaho Department of Fish and Game issues permits allowing live capture, handling, and
release of wolverines for scientific studies, which usually involved log box-traps that do not
cause physical injury to the captured animals (IDFG 2014, p. 27). The agency also issues
scientific collection permits to various agencies and organizations and to IDFG biologists that
can include the capture, chemical immobilization, and placement of radio-collars/radio-markers
on wolverines (IDFG 2014, p. 27). These permittees (and IDFG staff) are required to comply
with animal trapping and handling protocols approved by IDFG’s Wildlife Health/Forensic
Laboratory and other animal welfare and research institutions. Over the past 20 years, there have
been two documented wolverine deaths due to live capture activities in Idaho (IDFG 2014, p.
27).

In Wyoming, the Wyoming Game and Fish Commission (Commission) Regulation Chapter 52,
Nongame Wildlife, authorizes take of wolverine only for scientific or educational purposes as
regulated by Commission Regulation Chapter 33 (Regulation Governing Issuance of Scientific,
Research, Educational, or Special Purpose Permits). We received information from the State of
Wyoming indicating that a search of electronic records of Chapter 33 permits (issued since 1997)
found (as of May 2013) three permits have been issued for scientific purposes to further
understanding of wolverine ecology in Wyoming (Mead 2013, pers. comm.).

In California, research permits for State-listed, State-candidate, and fully protected species in
California are issued as a Memorandum of Understanding (MOU). Currently, there are no active
MOU s for research on wolverine in California (Burkett 2017, pers. comm.).

In Canada, provincial designations for the wolverine include Endangered in Labrador, and
Threatened in Ontario and Québec (‘Threatened’ is equivalent to Endangered in Québec), with
the remaining provincial designations ranging from no ranking to Sensitive or Special Concern
and the Vancouver Island population designated as Imperilled (COSEWIC 2014, p. 44).
Recovery planning for the wolverine is focused on the eastern population (Canadian Boreal
Forest Agreement Secretariat 2015, p. 3).

In summary, overutilization does not represent a stressor to the wolverine the contiguous United
States at the individual, population, or species level. Wolverine populations in the contiguous
United States are currently protected under several State laws and regulations. Hunting and
trapping activities for wolverines are currently suspended or closed entirely for animals within
the contiguous United States, though occasional incidental trapping can occur. Trapping in
Alaska and Canada has been and appears to be sustainable given large areas of available refugia
in these regions. Trapping or harvesting of wolverines along the contiguous U.S.—Canada border
does not represent a stressor to wolverines migrating into the contiguous United States at the
individual or population level. In addition, wolverine populations along the Alaska—Canada
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border are continuous with the Yukon region of Canada, which suggests a rescue effect for
Canadian populations along this international boundary (COSEWIC 2014, p. 37).

Summary of Current Conditions

Wolverine populations in much of North America are still recovering from large losses of
individuals from intensive hunting and persecution pressures in the late 1880s into the mid-20"
century. Although there is limited rangewide survey information, based on the best available
information, wolverines continue to be detected across suitable habitat within the contiguous
United States. Studies are currently underway to estimate the species’ current distribution and
genetic characteristics of the metapopulation across Montana, Idaho, Wyoming, and Washington.
In Canada, the total wolverine population is estimated at over 10,000 adults (COSEWIC 2014, p.
47). In Alaska, estimates of populations are not available and are best evaluated based on density
(Parr 2017, pers.comm.), which are naturally low for this species. Recent density estimates range
from 5 to 10 wolverines per 1000 km? (386 miz) for Alaska (Parr 2017, pers. comm).

Based on our collection of observations and detections of wolverines in the contiguous United
States and the 2014 status review for Canada, we prepared a Current Range map to illustrate the
species’ North American range (Figure 3). We estimated that the proportion of the current North
American range of the wolverine encompassed within the contiguous United States is
approximately 6 percent.

We determined that 96 percent of the previously modeled primary habitat (Inman et al. 2013) in
the lower United States is considered to be lands owned or managed by the Federal government
(see Appendix D). We also estimated that 41 percent of this modeled primary habitat is located
in designated wilderness areas. Appendix G, Regulatory Mechanisms and Conservation
Measures, provides a more detailed summary of management actions.

We evaluated several potential stressors that may be affecting wolverine populations or its
habitat, including effects from roads, disturbance due to winter recreation and other activities,
effects from wildland fire, disease and predation, and overutilization for (primarily) commercial
purposes. We determined that the effects of roads (evaluated by number of miles, density, and
location) and disturbance represent low level stressors to the wolverine in the contiguous United
States. Wildland fire was determined to be a short-term stressor to wolverine habitat and its prey.
Disease and predation are not considered stressors to the wolverine.

Legal trapping or hunting of wolverines is currently prohibited in the contiguous United States.
Incidental trapping of wolverines is infrequent in the contiguous United States, and, in Idaho,
education programs are being implemented to reduce this stressor. In Alaska, the level of harvest
of wolverines has been fairly consistent since 2010, and, as noted above, density estimates
indicate no declining trend in wolverine populations.

Wolverines are harvested in several Canadian provinces with management and monitoring
oversight based on spatial and temporal elements. We reviewed trapping information from
Canada (within 110 km (68.35 mi) of the contiguous U.S.—Canada border) to assess potential
impacts to dispersing wolverines into the United States. We found that, in Alberta, 15 wolverines
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were harvest over a 25 year period (average of less than 1.0 animal per year), and, for British
Columbia, we found an average of 8.5 animals per year, though one management area contained
nearly one-third (23 individuals) of this total. Researchers in Canada are currently conducting a
landscape level analysis to estimate the size and sustainable harvest for wolverine populations
within British Columbia (Weir 2017, pers. comm.). Based on the best available commercial and
scientific information, overutilization does not represent a stressor to the wolverine in the
contiguous United States.

Status - Future Conditions

The future timeframe evaluated in our analysis is approximately 40 to 50 years, which captures
the range of time periods for proposed projects within the species’ range, as well as our best
professional judgment of the projected future conditions related to trapping/harvesting, climate
change, or other potential cumulative impacts.

After considering the current conditions for the wolverine and its habitat, we describe here the
most likely future scenario to potentially have an effect on wolverine at the population level in
the contiguous United States:
e Climate change effects (i.e., significantly elevated temperatures resulting in decline in
snowpack) may modify suitable habitat, which could also change the scope of the
wildland fire stressor.

Based on our review of the best available information, we determined that there were no other
plausible scenarios that were likely to have population level impacts to wolverine in the
contiguous United States. We expect that the effects of trapping and roads, human disturbance,
effects of wildland fire to continue to be at low levels in the future. We have no information that
indicates that mortality from roads or disease would increase within the range of wolverine in the
contiguous United States in the future.

Climate Change Effects

In this section, we consider climate changes that may affect environmental conditions that the
wolverine relies on. As defined by the Intergovernmental Panel on Climate Change (IPCC), the
term “climate” refers to the mean and variability of different types of weather conditions over
time, with 30 years being a typical period for such measurements, although shorter or longer
periods also may be used (IPCC 2013a, p. 1450). The term “climate change” thus refers to a
change in the mean or the variability of relevant properties, which persists for an extended
period, typically decades or longer, due to natural conditions (e.g., solar cycles) or human-caused
changes in the composition of atmosphere or in land use (IPCC 2013a, p. 1,450).

Scientific measurements spanning several decades demonstrate that changes in climate are
occurring. In particular, warming of the climate system is unequivocal and many of the observed
changes in the last 60 years are unprecedented over decades to millennia (IPCC 2013b, p. 4). The
change in temperature reported in the Northern Hemisphere in recent history (past 150 years) at
+0.6°C (1.08°F) is twice the change reported for the Southern Hemisphere (+0.3°C (0.54°F)) and
there is much year-to-year variation (Post 2013, p. 4). With regard to precipitation over land,
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there has been a decline in global total annual precipitation, but the variability between years in
total precipitation has increased since about the 1970s (Post 2013, p. 9). The Palmer Drought
Severity Index (PDSI) compares the actual amount of precipitation received in an area during a
certain time period with the normal or average amount expected during that same period
(National Weather Service (NWS) 2015) and is generally used as a measure of water stress.
Time series analysis of the PDSI indicates worsening persistent drought-like or drought-potential
conditions across the globe since 1980, a reflection of the influence of temperature on
atmospheric dynamics (Post 2013, pp. 10-11).

Comprehensive assessments of other observed and projected changes in climate and associated
effects and risks, and the basis for them, are provided for global and regional scales in recent
reports issued by the IPCC (2013c, 2014), and similar types of information for the United States
and regions within it can be found in the National Climate Assessment (Melillo et al. 2014,
entire). Results of scientific analyses presented by the [IPCC show that most of the observed
increase in global average temperature since the mid-20"™ century cannot be explained by natural
variability in climate and is “extremely likely” (defined by the IPCC as 95 to 100 percent
likelihood) due to the observed increase in greenhouse gas (GHG) concentrations in the
atmosphere as a result of human activities, particularly carbon dioxide emissions from fossil fuel
use (IPCC 2013b, p. 17 and related citations).

Scientists use a variety of climate models, which include consideration of natural processes and
variability, as well as various scenarios of potential levels and timing of GHG emissions, to
evaluate the causes of changes already observed and to project future changes in temperature and
other climate conditions. Model results yield very similar projections of average global warming
until about 2030, and thereafter the magnitude and rate of warming vary through the end of the
century depending on the assumptions about human population levels, emissions of GHGs, and
other factors that influence climate change. Thus, absent extremely rapid stabilization of GHGs
at a global level, there is strong scientific support for projections that warming will continue
through the 21* century, and that the magnitude and rate of change will be influenced
substantially by human actions regarding GHG emissions (IPCC 2013b, 2014; entire).

Global climate projections are informative, and, in some cases, the only or the best scientific
information available. However, projected changes in climate and related impacts can vary
substantially across and, as noted above, within different regions and hemispheres (e.g., [IPCC
2013c, 2014; entire) and within the United States (Melillo et al. 2014, entire). Therefore, we use
“downscaled” projections when they are available and have been developed through appropriate
scientific procedures, because such projections provide higher resolution information that is
more relevant to spatial scales used for analyses of a given species (see Glick et al. 2011, pp. 58—
61, for a discussion of downscaling). We note here that multiple lines of evidence, not just
projections derived from quantitative models, should be examined when conducting climate
vulnerability assessments (Michalak et al. 2017, entire). Thus, we provide below projected
effects from climate change in the western United States relative to both abiotic (e.g.,
temperature, precipitation, snow cover) and biotic (e.g., phenology, behavior) factors.
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Abiotic Factors

California

Regional temperature and precipitation observations for assessing climate change are often used
as an indicator of how climate is changing. For evaluating climate trends in California, the
Western Regional Climate Center (WRCC) has defined 11 climate regions (Abatzoglou et al.
2009, p. 1,535). The relevant region for our assessment is the north/north-central Sierra Nevada
region (Tahoe National Forest), currently occupied by a male wolverine, or the northeast region
as defined in Abatzoglou et al. (2009, p. 1,535) .

Two indicators of temperature, the increase in mean temperature and the increase in maximum
temperature, are important for evaluating trends in climate change in California. For the climate
region that encompasses the Tahoe National Forest region, the 100-year linear trends provided
by the WRCC indicate an increase in mean temperatures (Jan—Dec) of approximately 0.92°C/100
yr (£ 0.29°C/100 yr) (1.66°F + 0.53°F/100 yr) since 1895 from present day; 1.55°C/100 yr (+
0.67°C/100 yr ) (2.79°F £ 1.21°F/100 yr) since 1949 to present day; and 2.41°C/100 yr
(£1.54°C/100 yr ) (4.33°F £ 2.78°F/100 yr) since 1975 to present day (WRCC 2017). Thus, the
increase in mean temperature has not been constant—the rate of increase over the past 42 years
in this region has been 2.6 times higher than the past 122 years. We assume the rate of
temperature increase for this region is higher for the second and third time periods (since 1949
and 1975, respectively) than for the first time period (since 1895) due to the increased use of
fossil fuels in the later part of the 20™ and early 21* century.

Although these observed trends provide information as to how climate has changed in the past,
climate models can be used to simulate and develop future climate projections. Both state-wide
and regional probabilistic estimates of temperature and precipitation changes for California (by
the 2060s) using downscaled data from 16 global circulation models and 3 nested regional
climate models were presented by Pierce et al. (2013, entire). The study looked at a historical
(1985-1994) and a future (2060—2069) time period using the IPCC Special Report on Emission
Scenarios A2 (Pierce et al. 2013, p. 841), which is an IPCC-defined scenario used for the IPCCs
Third and Fourth Assessment reports, and is based on a global population growth scenario and
economic conditions that result in a relatively high level of atmospheric GHGs by 2100 (IPCC
2000, pp. 4-5; see Stocker et al. 2013, pp. 60-68, and Walsh et al. 2014, pp. 25-28, for
discussions and comparisons of the prior and current IPCC approaches and outcomes).
Importantly, the projections by Pierce et al. (2013, pp. 852—-853) include daily distributions and
natural internal climate variability.

Simulations using these downscaling methods project an increase in yearly temperature for the
area that encompasses the Tahoe National Forest (Sierra Nevada) ranging from 2.1°C (3.78°F) to
3.2°C (5.76°F) by the 2060s time period (Pierce et al. 2013, p. 844), compared to 1985—-1994.
The simulations indicated a yearly upper temperature increase of 2.5°C (4.5°F) from 1985-1994
to 2060-2069 (averaged across models) for this area, and an increase of 1.9°C (3.42°F ) for the
December—February period (Pierce et al. 2013, p. 842).
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Beginning in 2012 and continuing into 2016, California experienced a severe drought throughout
most of the state (Griffin and Anchukaitis 2014, p. 9,020). Although three-year droughts in
California are not unusual when evaluated over the past 1000 years, the severity of these
drought conditions during this period was demonstrated in the 2014 summer PDSI, which was
estimated to be the lowest on record (1901-2014) (Williams et al. 2015, p. 6,823). An evaluation
of how unusual this drought event was in the context of the last millennium using blue oak
(Quercus douglasii) tree ring data from four sampling sites (with additional tree sampling
following the 2014 growth season) was conducted by Griffin and Anchukaitis (2014, entire).
Their paleoclimate drought and precipitation reconstructions for Central and Southern California
show that, although the precipitation during this drought has not been anomalously low, it was
not outside the range of variability (Griffin and Anchukaitis 2014, p. 9,017). However, the 2014
drought was the worst single drought year of at least the last 1,200 years in California and the
2012-2014 drought was the most severe of three consecutive drought years, based on three
events found in the record for the last 1,200 years (Griffin and Anchukaitis 2014, pp. 9,020—
9,021). The study concluded that low precipitation combined with high temperatures was
responsible for creating this worst short-term drought episode (Griffin and Anchukaitis 2014, pp.
9,021-9,022).

A study by Williams et al. (2015, entire) estimated the anthropogenic contribution to California’s
drought during 2012-2014. They found that the intensifying effect of high potential
evapotranspiration on this drought event (measured by summer PDSI) was almost entirely the
result of high temperatures (18-27 percent in 2012-2014; 20-26 percent in 2014) (Williams et
al. 2015, p. 6,825). Another study evaluating the influence of temperature on the drought in
water year 2014 in California found that, although the low level of precipitation was the
primary driver for the drought conditions, temperature was an important factor in exacerbating
the drought, noting that the water year 2014 was the third year of the multiyear drought event
and therefore conditions were drier than normal at the beginning of the water year (Shukla et al.
2015, p. 4,392).

In sum, these projections indicate that increased temperatures are likely to occur in the Tahoe
National Forest region by the 2060s due to the effects of climate change.

Precipitation patterns can also be used as an indicator of potential climate change. We obtained
yearly snowfall data for the Tahoe City station located in the northern Sierra Nevada region from
the WRCC (https://wrce.dri.edu/cgi-bin/cliMAIN.pl?ca8758) since that dataset was the most
complete for the area. We then conducted a nonparametric correlation test, the Mann-Kendall
statistical test (Hipel and McLeod 1994, pp. 63—64, 856—-858), which is commonly used for
analyzing climatic time series (e.g., Ahmad et al. 2015, entire), to evaluate trends in snowfall
over time. This analysis was conducted using the R and R Studio software programs (Version
3.1.2; R Development Core Team, 2014) with the “Kendall” package (Version 2.2) (McLeod
2011). We found that annual snowfall amounts showed no statistically significant trend
(increasing or decreasing) from 1909-2017 (tau = —0.0289, two-sided p-value of 0.6705) for
the Tahoe City station.

State-wide and regional probabilistic estimates of precipitation changes for California were also
evaluated by Pierce et al. (2013, entire). When averaged across all models and downscaling
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methods, small annual mean decreases in precipitation were found for the Sierra Nevada region
of California, but that study also found an increase in precipitation for the December through
February period (wetter winters) (Pierce et al. 2013, pp. 849, 855). There was significant
disagreement across the models, with percent changes ranging from al2 percent decrease to a 9
percent increase (Pierce et al. 2013, p. 851), and the projected changes in seasonal-mean
precipitation were generally small when compared to natural internal climate variability (Pierce
etal. 2013, p. 850; Figure 9).

Columbia River Basin Region

This region covers a large area within Washington, Oregon, and Idaho, and parts of British
Columbia, Canada, and includes portions of the current range of the wolverine. Rupp et al.
(2017, entire) used simulations from 35 Global Climate Models (GCMs) to provide projections
of climate in the Columbia River Basin into the 2080s under two emissions scenarios,
Representative Concentration Pathways (RCP) (RCP 4.5, which represents moderate reduction in
GHG emissions (“intermediate emissions™), and RCP 8.5, which represents a continued increase
in GHG emission “high emission”). The results of their multi-model ensemble for the RCP 4.5
scenario indicate mean annual temperature increases (above Bonneville Dam), above the 1970—
1999 baseline average, of 1.3°C (2.34°F) for the 2010-2039 period, 2.3°C (4.14°F) for the 2040—
2069 period, and 2.8°C (5.04°F), for the 2070-2099 future period (Rupp et al. 2017, p. 1,788).
By season, the winter period (December—February) mean change result indicates an increase of
1.1°C (2.52°F) for 2010-2039, 2.2°C (3.96°F) for 2040-2069, and 2.7°C (4.86°F) for 2070—
2099, as compared to the 1970—-1999 baseline average (Rupp et al. 2017, p. 1,788).

For the RCP 8.5 scenario, the multi-model ensemble projections indicate mean annual
temperature increases, above the 1970—1999 baseline average, of 1.4°C (2.34°F) for the 2010—
2039 period, 3.1°C (5.58°F) for the 2040-2069 period, and 5.0°C (9.0°F), for the 2070-2099
period (Rupp et al. 2017, p. 1,788). For the winter season (December—February) mean change
increase of 1.4°C (2.34 °F) for 2010-2039, 2.9°C (5.22°F) for 2040-2069, and 4.7°C (8.46°F) for
2070-2099, as compared to the 1970-1999 baseline average (Rupp et al. 2017, p. 1,788). The
anthropogenic-forced (human caused or influenced) change for these projections is higher than
the annual variability; thus, by the year 2050, it is very unlikely that the temperature for this year
or any year following during this century would be as low as the historical average (Rupp et al.
2017, p. 1,788).

Precipitation projections were much less robust; the multi-model ensemble mean precipitation
projections indicate an increase above baseline of up to 8 percent by 2099 for RCP 8.5 and
slightly less for RCP 4.5 (Rupp et al. 2017, p. 1,788). When viewed seasonally, for the winter
season, the ensemble projections indicate increases in precipitation for all three future time
periods for both the RCP 4.5 and RCP 8.5 scenarios (ranging from 3 to 14 percent) as compared
to the baseline period (1970-1999) (Rupp et al. 2017, p. 1,788). The projections of
anthropogenic-forced increases in precipitation are lower than the interannual variability;
however, despite these increases, the authors indicate that years of anomalously low precipitation
relative to baseline would be expected with high frequency throughout the 21* century (Rupp et
al. 2017, p. 1,788).
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Within three subregions of the Pacific Northwest within the current range of the wolverine,
Sheehan et al. (2015, p. 20; Table 4) also found that, when compared to a historical baseline
(1971-2000), all future climate projections (RCP scenarios 4.5 and 8.5; 2036-2066, 2071-2100)
indicate a rise in both minimum and maximum monthly temperatures, and a generally positive
change in mean annual precipitation, though the latter results varied across projections.

Upper Snake River Basin

The Upper Snake River Tribe Foundation and its Tribal members prepared a climate change
vulnerability assessment for the Upper Snake River Watershed (Petersen et al. 2017, entire). The
assessment covers large areas of southern Idaho and eastern Oregon, and small areas of northern
Nevada, northern Utah, and western Wyoming (Petersen et al. 2017, p. 15). Within three
geographic/model domains of this larger region, downscaled climate projections were created
from 20 GCMs run with two emissions scenarios (RCPs 4.5 and 8.5) and these outputs were then
used to calculate potential future changes in temperature and precipitation (Petersen et al. 2017,
pp. 15-16). The projections were analyzed in reference to a baseline period (1950-2005) for
three future time periods—the 2030s (2020-2049), the 2050s (2040-2069), and the 2080s
(2070-2099) (Petersen et al. 2017, p. 16).

For temperature, their projections indicated an increase in average annual temperatures in both
future emission scenarios and across all time periods. Under RCP 8.5 (high emissions scenario),
the ensemble mean temperature increase was about 6.11°C (11°F), and 2.78°C (5°F) under the
RCP 4.5 intermediate emissions scenario across all three geographic/model domains (Petersen et
al. 2017, Appendix A, p. 2). For the North and East domains (areas with greater topographical
variability), there was some indication of a small increase in total annual precipitation by the end
of the century, though there was less agreement among the models (Petersen et al. 2017,
Appendix A, p. 2).

For all geographic/model domains, the average temperature is projected to increase under both
emissions scenarios for all seasons (Petersen et al. 2017, Appendix A, p. 2). For the winter
months (December, January, February), for RCP 4.5, the average seasonal temperature is
projected to increase by 3.89 to 5°C (7 to 9°F) by the end of the century, and an increase of
approximately 2.22 to 3.33°C (4 to 6°F) for the other seasons (Petersen et al. 2017, Appendix A,
pp- 2, 6). The winter season projections for RCP 8.5 add an additional 1.67 to 2.22°C (3 to 4°F)
by the end of the century (Petersen et al. 2017, Appendix A, pp. 2, 6).

Rocky Mountain Region (Colorado)

A report by Lukas et al. (2014, entire) presented an assessment of observed and future
projections of climate change effects for Colorado. They reported that, statewide, annual average
temperatures have increased by 1.1°C (2.0°F) over the past 30 years, and 1.4°C (2.5°F) over the
past 50 years (Lukas et al. 2014, p. 11). These warming trends have been observed in much of
the State (Lukas et al. 2014, p. 11). They report no significant long-term trends in annual
precipitation (30-, 50-, and 100-year trends) through 2012, but they indicate an observed trend
towards more severe soil-moisture drought conditions in Colorado, based on the PDSI, over the
past 30 years (Lukas et al. 2014, pp. 12, 21).

71



North American Wolverine Species Status Assessment Report October 23, 2017

This report also presents results from climate change modeling using an ensemble of CMIP5
model projections, run with RCP 4.5 and 8.5 scenarios (Lukas et al. 2014; Section 5). The results
indicate future warming in Colorado for all of the climate model projections (Lukas et al. 2014,
p. 59). By 2050, for the RCP 4.5 (intermediate) emissions scenario, the statewide average annual
temperatures are projected to increase by 1.4 to 2.8°C (2.5 to 5°F) (relative to a 1971-2000
baseline), and increase by 1.9 to 3.6°C (3.5 to 6.5°F) under the RCP 8.5 (high) emissions
scenario (Lukas et al. 2014, p. 59). For precipitation, they report that climate model projections
show less agreement regarding future precipitation change for Colorado, but most projections
indicate increasing winter precipitation by 2050 (Lukas et al. 2014, p. 59).

Summary

Observed trends and future climate model projections indicate warming temperatures for much
of the western United States, including areas within the current range of the wolverine. The
degree of future warming varies by region and is dependent upon the future emission scenario
used during the modeling process. Future precipitation trends are less certain for many regions,
in part, due to naturally high, inter-annual variability; some regions are projected to experience
greater winter precipitation. Wolverines have been found to have a wide range in critical
temperature depending on season, and undergo seasonal changes in fur insulation to adapt to
warmer temperatures in summer. Wolverines also exhibit changes in behavior, such as moving to
water bodies or higher elevations in summer months. These physiological and behavioral
adaptations allow wolverines to adapt to warming temperatures.

Biotic Factors

In addition to evaluating changes in these abiotic factors, biotic interactions should be considered
in evaluating species’ response to climate change (reviewed by Post 2013). Although abiotic
changes drive ecological processes, the alterations in biotic interactions (e.g., competition among
conspecifics, interactions with competitors, resources, and predators) represent the ecological
responses that result from those changes (Post 2013, p 1). Changes in certain abiotic factors, such
as snow and ice cover, should also be considered in an ecological context since they represent
habitat for many species (Post 2013, p. 11).

Ecological studies evaluating the effects of climate change often evaluate phenology, the timing
of life history events and how they vary in space and time, generally at the population or site-
specific level, though phenological variation at the individual level may also be important (Post
2013, p. 54). Previous meta-analyses of the rate of phenological advancement have suggested
advances of between 2—5 days per decade, across taxa, and between low-mid to mid-high
latitudes (Post 2013, p. 59). A more recent meta-analysis from Cohen et al. (2017, p. 4) found,
on average, significant advancement in the phenology of animals since 1950, advancing by about
2.88 days per decade and 3.08 days per degree Celsius.

Within the Pacific Northwest region, Ford et al. 2016 (entire) modeled the timing of growth

initiation in coast Douglas-fir trees (Pseudotsuga menziezii var. menziezii) within the species’
range in Washington and Oregon to evaluate its ability to track changes in climate with changes
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in phenology. This study found that, for high latitudes and elevations, growth initiation was
predicted to occur earlier in the year, which allows trees to track the beginning of favorable
growing conditions, without exposure to frost risk (i.e., adaptive phenological response) (Ford et
al. 2016, pp. 3718, 3,721). Conversely, their model predicted that at lower latitudes and
elevations, growth initiation will lag behind climate change shifts due to reduced chilling with
lower productivity, which suggested that coast Douglas-fir has an obligate chilling requirement
for height (but not diameter growth initiation) (Ford et al. 2016, pp. 3,717-3,719).

Another study reported on the effects of encroachment of woody plants (willows (Salix sp.)) in
alpine environments to alpine wildflowers and their pollinators due to temporal overlap in
flowering phenology, which may result in establishment of plant species with broader
environmental tolerance in high alpine ecosystems (Kettenbach et al. 2017, p. 6,969). Similarly,
in Sweden, Wilson and Nilsson (2009, entire) reported on encroachment of woody vegetation in
arctic-mountain habitat, though primarily at lower elevations in response to observed
temperature increase of 2.0°C (3.6°F) over 20 years, though this increase in cover was observed
primarily at lower elevations (Wilson and Nilsson 2009, p. 1,682).

A high-latitude, North American study evaluated the effect of weather and broad-scale climate
variables and vegetation productivity on the timing of spring and fall migrations of migratory
caribou herds in northern Québec and Labrador, Canada (Le Corre et al. 2017, entire). That
study found that, since 2000, except for the spring arrival, migrations occurred earlier, and were
affected by resource availability, likely through intraspecific competition factors (Le Corre et al.
2017, p. 266).

In addition to phenological changes related to habitat variables or reproduction patterns, the
effects of climate change may affect food resources important to wolverine, either directly (e.g.,
survival) or indirectly (e.g., effects to their habitat). An early study by Wang et al. (2002, p. 217)
projected a potential increase in ungulate populations in Rocky Mountain National Park
(Colorado) under future climate scenarios due to enhanced survival and recruitment of juvenile
animals in response to less severe winters. The authors note that their results should be
interpreted qualitatively given the uncertainties in applying climate change scenarios based on
global models to ecological systems at the local scale (Wang et al. 2002, p. 217). In addition,
they report that vegetation response (e.g., succession) to climate change effects may result in
changes to ungulate habitat (Wang et al. 2002, p. 219). Overall, the study concluded that their
results were consistent with those reported in other studies that have evaluated the relationships
between the effect of weather and density dependence and ungulate population dynamics (Wang
etal. 2002, p. 219).

Summary

The results presented above indicate biotic effects resulting from climate change, varying from
phenological changes to shifts in vegetation and vegetation succession. We are unaware of
studies that have directly evaluated these types of effects to the North American wolverine or its
habitat. Given the extensive range and varied habitats occupied by wolverines in the contiguous
United States, the shifts in vegetation are likely to be relatively narrow in scope and scale.
Furthermore, we have no information to suggest that wolverines selectively use any specific
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vegetation type and some changes in vegetation may actually be advantageous for wolverine
prey.

Climate Change and Potential for Cumulative Effects

Threats can work in concert with one another to cumulatively create conditions that may impact
the wolverine or its habitat beyond the scope of each individual threat. Given an expected
increase in temperature in the western United States, the best available information indicates
that, if there are any cumulative impacts in the future, the most likely to have population level
effects on wolverine in the contiguous United States could be: 1) changes in snowpack from the
combination of increased temperature and changes in precipitation patterns, or 2) changes in
snowpack and increase in wildland fire potential.

Snowpack/Snow Cover

Upper Snake River Watershed (Pacific Northwest region)

The Upper Snake River Tribal Foundation assessment (discussed above) included projected
changes in snowpack for three locations in the Upper Snake River watershed, including areas
located within our estimated Current Range of the wolverine (from Climate Impacts Group
Pacific Northwest (PNW) Hydroclimate Scenarios Project (2860);
http://warm.atmos.washington.edu/2860/products/sites/). Model results, based on snow water
equivalent (SWE) (the water content of snowpack, expressed as depth), indicate a projected loss
in April 1st snowpack of 36 percent for the 2030-2059 period and 64 percent for the 2070-2099
period for the Salmon River at White Bird location (average of percent change across all models
relative to the long-term average for 1916-2006 (“historical period”)). For the Snake River at
Brownlee Dam location, the projected loss is 37 percent for the 2030-2059 period and 64 percent
for the 2070-2099 period (summary presented in Petersen et al. 2017, p. 20). These projected
changes were found to be consistent with overall changes projected for the Columbia River
Basin snowpack in an earlier study. Hamlet et al. (2013, p. 404; Figure 7) found that, relative to
the long-term average for 1916 to 2006, the April 1st snowpack in the Columbia River Basin is
projected to decline by 29% for the 30-year period spanning 2030-2059 and decline by 52% for
the period spanning 2070-2099 for the A1B emissions scenario. [Note: the A1B emission
scenario represents a more balanced energy portfolio than RCP 8.5, with GHG emissions
leveling off by the middle of the 21st century].

Sierra Nevada

Walton et al. (2017, entire) developed snow cover projections for the Sierra Nevada region in
California, incorporating snow albedo feedback using a hybrid downscaling approach to develop
future climate projections. This feedback loop is known to be important for regional climate
change (Thackeray and Fletcher 2016, p. 395) and occurs when warming causes snow pack to
shrink at margins and the exposed ground absorbs more sunlight than snow, which enhances the
warming, resulting in more melting of snow (Walton et al. 2017, p. 1,417). This study (using 3
km (1.86 mi) resolution) found that, by the end of the 21* century (2081-2100), warming and
loss of snow cover is expected to occur, though the degree varies depending on the GHG
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scenario (Walton et al. 2017, p. 1,430). Under the RCP 8.5 (high emissions) scenario, the study
found that the total area covered by snow during the typical month of April decreases by 48
percent, as compared to historical average (1981-2000) (using ensemble mean) (Walton et al.
2017, p. 1,432). Under the RCP 4.5 (moderate emissions) scenario, snow cover losses were
projected at about half of those for RCP 8.5 (Walton et al. 2017, p. 1,434; Figure 13). The effects
of warming were more pronounced at lower elevations and were most severe in May and June
(Walton et al. 2017, p. 1,431; Figure 12). For the months of March and April, the highest
elevations were found to have nearly complete snow cover (measured as snow covered fraction)
for all GCM simulations (Walton et al. 2017, p. 1,431; Figure 12).

Northern and Southern Rocky Mountains—Glacier and Rocky Mountain National Parks

The effects of climate change on snow persistence has been suggested as an important negative
impact on wolverine habitat and populations by the mid-21% century (McKelvey et al., 2011,
entire). The Service therefore pursued a refined methodology to provide insights into the
potential impacts of climate change on snow persistence.

The Service engaged the National Oceanic and Atmospheric Administration (NOAA)
laboratories and University of Colorado in Boulder, Colorado (CU) to evaluate and model fine
scale persistence of snow in occupied and potential wolverine habitat in the contiguous United
States. Those discussions revealed significant progress in fine scale modeling approaches since
the early 2000s. The Service provided funding for an assessment of snow extent and depth to
assess the effects of climate change on snow persistence in two areas of the western United
States, Rocky Mountain and Glacier National Parks (Ray et al. 2017, entire). The primary
objective of this study was to refine the spatial and temporal scale of snow modeling efforts and
improve the scientific understanding of the extent of spring snow retention currently and into the
future under a changing climate (Ray et al. 2017, p. 9). The objectives of the study included (Ray
etal. 2017, p. 10):

e Use of fine-scale models to analyze the topographic effects of snow, including slope and
aspect (compass direction that slope faces)

e Use of a range of plausible future climate change scenarios to assess snow persistence

e Analysis of extremes and year-to-year variability by selecting representative wet, dry,
and near normal years (using observed conditions) and then modeling changes for those
base years under several future climate scenarios

e Assessment of changes in snow persistence by elevation

The study was designed to parallel as much as possible and thereby refine the previous
assessment of snow cover persistence in the western United States presented in McKelvey et al.
(2011). However, an exact replication of the McKelvey et al (2011) study was not possible given
the time, funding, and computational constraints needed to develop a fine-scale assessment. The
current study was limited to two study areas (approximately 1,500 to 3,000 km? (579 to 1,158
mi?) each) in the northern and southern Rocky Mountains (see Appendix H for maps). The two
study areas were selected because they encompass the latitude and elevational range of
wolverines within the contiguous United States. Glacier National Park (GLAC) is representative
of a high latitude and relatively low elevation area currently occupied by wolverines. The Rocky
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Mountain National Park region (ROMO) is a lower latitude and higher elevation area within the
wolverine’s historical range, which was recently occupied by a wolverine from 2009 to at least
2012.

Methods: We provide here a brief summary of the methods used in this study. Additional details
are contained in the full report authored by Ray et al. (2017). The initial step of the analysis was
a review of the observed climate and variability to provide context for trends and year-to-year
variability. Next, historical snow cover extent and variability were analyzed using satellite
remote sensing (MODIS) data from 2000 to 2016 to calculate a snow disappearance date for
each year at each pixel. Summary statistics include total snow covered area (total area covered
by snow), representation of snow pack by aspect (percent of land areas covered by snow for each
of the 17 years in the historical record by topographic aspect based on compass direction that the
slope faces), and elevation dependence for wet, near-normal, and dry years (with median of all
years used as reference). Future snow pack projections were then generated using the Distributed
Hydrology Soil Vegetation Model (DHSVM), for the historic period 1998-2013, and then
validated against SNOTEL observing stations and MODIS satellite data.

Both Ray et al. (2017) and McKelvey et al. (2011) used the delta method to estimate future snow
persistence. The NOAA-DHSVM delta method uses historical observed weather (1998-2013) as
the baseline and applies future changes in temperature and precipitation from the chosen GCMs
(approximately Year 2055) to estimate future snow persistence on the landscape. Five future
scenarios (GCMs) were selected from CMIPS5 global climate model projections to capture
variability in temperature and precipitation, using the RCP 4.5 (moderate) and RCP 8.5 (high)
emissions scenarios. Representative wet, near normal, and dry years were analyzed for the
historical simulations and evaluated for the five future scenarios. The number of years (out of 16)
with snow depth greater than 0.5 m (20 in) was also analyzed as was the change in Snowcovered
Area (SCA) (area with depth greater than 0.5 m (20 in)). This snow depth was selected based on
an analysis of the depth of snow at documented wolverine den sites in Glacier National Park
(Ray et al. 2017; Table 5-2). Results were reported for “light snow cover” (snow depth greater
than 1.25 cm (0.5 in)) and “significant” snow (snow depth > 0.5 m (20 in)) for April 15, May 1,
and May 15 for previously defined representative years. These dates were selected based on
studies indicating den site abandonment generally occurs before May 1 (see Use of Dens and
Denning Behavior discussion above in Reproduction and Growth section). The term “light snow
cover” was incorporated as the most directly comparable parameter to McKelvey et al.’s “light”
snow cover. The average change in SCA and SWE was analyzed as a function for both study

areas of elevation and was overlaid with the elevations of documented wolverine den sites
(2003-2007) in GLAC.

Comparison with McKelvey et al. (2011): Although the methods used in this study have
similarities with those presented in McKelvey et al. (2011), there are several key differences.
Ray et al. (2017) used a finer spatial resolution model (DHSVM) than McKelvey et al. (2011)
(0.0625 km” vs. 35 km?) that incorporated slope and aspect. The grid cells represented in
McKelvey et al. (2011) were assumed to be flat (i.e., north-facing slopes treated as identical to
south-facing slopes). McKelvey et al. (2011) focused on May 1* snow depth as a proxy for May
15" snow disappearance, while Ray et al. (2017) focused directly on May 15" snow
disappearance and produced results for the presence or absence of deeper snow (nominally
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greater than or equal to 0.5 m (20 in) depth) on May 1% and April 15™.* Because of the increased
resolution of this study, Ray et al. (2017) were able to consider whether any areas of snow with
depth greater than 0.5 m (20 in) will persist in these areas. Additional comparisons are outlined
below in Table 8 and in Ray ef al. (2017, p. 6).

Table 8. Comparison of Methods, Ray ef al. (2017) vs. Copeland ef al. (2010) and McKelvey

et al. (2011)

Copeland ef al. (2010)
Featare Eayjelal QUED) and McKelvey e al. (2011)
Spatial Resolution 250 m x 250 m = 62,500 m" or 0.0625 km” 0.125 degrees (~5 km x 7 km; 37 km”

(0.24 mi®) (14.29 mi?)
Geographic Area Glacier and Rocky Mountain National Parks, Western United States, except

300 m below treeline and above California and Great Basin
Topography Slope, aspect, and shading were used Slope and aspect were not used
Validation SNOTEL (in-situ observations) and MODIS None specific to the snow dataset used

(satellite remote sensing)

Future Scenario
Method

Delta Method, used to project 2000-2013
conditions out to Year 2055 (average of 2041—
2070)

Delta Method (Years: 2045 (2030—
2059), 2085 (2070-2099)

Future Scenarios
(GCMys)

miroc, giss, fio, cnrm (both study areas);
canesm (Glacier National Park only)
hadgem? (Rocky Mountain National Park only)

Ensemble mean of 10 GCMs, pcm 1,
and miroc 3.2

Time-related Results

Long-term means and year-to-year variability
(i.e., wet, near normal, and dry years)

Changes in long-term mean snowpack
only

Snow Detection and
Measurements

Snow presence: 1.25 cm (0.5 in) snow depth
threshold on May 15.

“Significant snow”: snow depth (0.5 meter (20
in) threshold. Snow depth determined by
conversion from Snow Water Equivalent using
bulk snow density.

Snow presence (13 cm (5.12 in) snow
depth threshold on May 1). Snow depth
determined by VIC model.

Number of Years of

17 (2000-2016)

7 (2000-2006)

MODIS Data

Snow Model DHSVM (University of Washington) VIC (University of Washington)

Snow Cover Dates April 15, May 1, and May 15 May 15 (derived from May 1), May 29
Analyzed (derived from May 1)

Results: While there are challenges in comparing the results from McKelvey et al. (2011)
directly to the Ray et al. (2017) study due to differences in methodology and focus, the
qualitative picture can be summarized as follows: projected warming has a larger effect at lower
elevations whereas projected precipitation changes may dominate the springtime snowpack in
the high country. We present below a summary of the main results from Ray ef al. (2017).

4 Ray ef al. (2017) originally focused on May 15® to compare to the McKelvey et al. (2011) study. and June 1% to
bracket the snowmelt season. However, April 15 and April 30 dates were added to the evaluation of snowcovered
areas to align with temporal reproductive patterns of the wolverine (see Use of Dens and Denning Behavior

discussion in Reproduction and Growth section above).
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MODIS Observed Historic Snowpack Variability Analysis:

e In GLAC, SCA varies considerably by year, including wet years such as 2011 with very
persistent snow, years with strong melt in early May, such as 2012, or in late May (2009,
2001), and dry years (2004, 2005) (Ray et al. 2017, Section 4.3).

e Even in dry years, northeast-facing slopes in GLAC tend to hold more snow and melt
later in the season.

e More than 80 percent of the GLAC study area above approximately 2,000 m (6,562 ft)
elevation on May 1 has snow cover during dry years, and more than 95 percent has snow
cover above approximately 1,200 m (3,937 ft) during wet years.

e In ROMO, the SCA also varies considerably by year.

e The northwest-facing slopes in ROMO tend to hold more snow even during dry years. In
very dry years, snow cover peaks at intermediate elevations, suggesting that the high-
altitude snowpack may be particularly vulnerable in this region under warm/dry
conditions.

Future Snowpack Projections: The area-wide SCA results include snow cover changes in both
forested and above-treeline (alpine) terrain, which may have different implications for wolverine
biology.

Glacier National Park (GLAC):

e Projections for April 15", May 1%, and May 15" SCA and area with snow depth greater
than 0.5 m (20 in) show declines on average in all scenarios, compared to the 2000-2013
historic average, except for small increases in the Warm/Wet scenario and for almost all
years.

0 For April 15", light SCA area is reduced by 3-23 percent and significant snow
cover (greater than 0.5 m (20 in)) declines by 7—44 percent.

0 For May 15", light SCA is reduced by 10-36 percent, and the area with
significant snow cover declines by 13-50 percent.

e All projections show declines in the number of years with significant snow (equal to or
greater than 0.5 m (20 in)), which varies by scenario (e.g., Figure 5-14 in Ray et al.
2017). Areas with frequent availability (at least 14 out of 16 years) of significant snow
become concentrated in smaller high elevation areas. Lower elevation areas had the
largest decreases in the number of years with significant snow cover.

e Most of the known den sites are located between 1,800 m (5,906 ft) and 2,000 m (6,562
ft) in GLAC. Below that elevation band, large snow losses are predicted (40 to 70 percent
decrease for two of the scenarios, 16—20 percent for the other three). Above that elevation
band, there is little change in SCA for four of the five scenarios (2—8 percent) except in
maximum warming scenario (decline of 40 percent (Ray et al. 2017; Figure 5-22). In the
1,800-2,000 m (5,906-6,562 ft) band, the snowpack change is sensitive to elevation and
to the future climate scenario used.

e For representative wet years, for May 15" the higher elevations of the study areas
experience only 2—7 percent loss of snowpack under the scenarios with “least” change
and the “moderate” change, although for the dry years, losses range from 18-57 percent.
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0 The implication is that the wet, cold climate of the GLAC study area could act as
a “buffer” to change in areas with of 0.5 m (20 in) of deep snow on May 1*, at
least for elevations above 1,800 m (5,906 ft).

Rocky Mountain National Park (ROMO):

e Projections of May 15th SCA in ROMO decline on average in all scenarios, except for
small increases in the Warm/Wet scenario, and for almost all years.

0 For April 15", light SCA (depth > 5 mm (0.2 in)) declines by 3—18 percent and
significant SCA (depth > 0.5 m (20 in)) changes from —1— +16 percent for the five
scenarios considered (compared to the 2000-2013 historical average).

0 For May 15", the area with light snow cover declines 8-35 percent and the area with
significant snow cover declines 638 percent.

e All projections show declines in the number of years with significant snow (equal to or
greater than 0.5 (20 in), which varies by scenario (e.g., Figure 5-21in Ray et al. 2017).
The areas with frequent availability (at least 14 out of 16 years) of significant snow
become concentrated in smaller high elevation areas. In contrast, lower elevation areas
had the largest decreases in the number of years with significant snow cover.

e Although no dens have been documented in ROMO, the elevation band for denning,
modeled by regression analysis, is estimated at 2,700 to 3,600 m (8,858 to 11,811 ft). On
May 1*, modest declines in SWE of about 15 percent and less for areas at 3,400 m
(11,155 ft) or above result in losses of only about 10 percent snow cover.

0 The implication is that the wet, cold climate of the higher parts of the ROMO study
area cotuld also act as a “buffer” to change in the area of 0.5 m (20 in) deep snow on
May 1%,

Elevation Dependence of Change: In general, and supported by the literature, the snowpack in
the higher elevations of both areas is more responsive to precipitation change, while lower
elevations are more responsive to temperature change. For GLAC, most of the observed den sites
are located within the zone where temperature dominates the future effects of change. For the
elevation of den sites in GLAC (i.e., above 1800 m (5,906 ft)), loss of SCA on May 1% spans the
range of 5—40 percent, with a 70 percent decrease for the Hot/Wet (miroc GCM) scenario. Above
2,200 m (7,218 ft), the losses are less than 5 percent for all but the Hot/Wet scenario.

Current results may be a reasonable estimate for the high mountain ranges within the Rockies
that lie between GLAC and ROMO. However, without further study, we cannot reasonably
extend these results to say whether or not snow refugia will persist in the Central Rockies below
our study elevations (approximately 1,000 m (3,281 ft)). These lower elevations are where
McKelvey et al. (2011) predicted the greatest losses in snowpack. The NOAA/CU results also
cannot be extrapolated to mountain ranges outside of the Rockies (i.e. the Cascade Range) that
have different climates (temperature and precipitation). We note here that we have no
documented wolverine den sites in the contiguous United States below 1,500 m (4,921 ft)
elevation; that is, no documented den locations in the areas where McKelvey et al. (2011)
predicted the greatest loss in snowpack.
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Interpretation and additional analysis relative to wolverine den site scale: The Service was
interested in exploring the question, “If snow cover is required for wolverine denning, will there
be a sufficient amount of significant snow cover in the future in areas wolverines have
historically used for denning in the contiguous United States?”” The Service integrated future
DHSVM projections (20002013 averages) of snow covered area (greater than 0.5 m (20 in)
depth) on May 1* for GLAC and ROMO with new information obtained from a spatial analysis
of documented den sites in the contiguous United States. This spatial analysis indicated 31 of 34
documented den sites in the contiguous United States were located in areas with slope less than
25 degrees. Avalanche risk increases significantly in areas with slope greater than 25 degrees
(Scott 2017, pers. comm.) and wolverines may avoid these areas for denning due to this risk.

Using the projections prepared by Ray et al. (2017), we present in Figures 6—13 the spatial
distribution of significant snow covered area with slopes less than 25 degrees and within the
elevation bands indicated above for three future scenarios in each study area. The three scenarios
for GLAC (miroc, cnrm, and giss) and for ROMO (hadgem2, fio, and giss) were chosen to span
the range of GCM uncertainty regarding temperature and precipitation, and by extension
significant SCA (see Figure 6 and Figure 7). We found that large portions of the study areas meet
all three criteria—greater than 0.5 m (20 in) snow depth on May 1%, at elevation 1,514-2,252 m
(4,967-7,389 ft) for GLAC or 2,700 to 3,600 m (8,858 to 11,811 ft) for ROMO, and with a slope
less than 25 degrees—across both study sites in the future.

The GLAC miroc simulation shows the greatest decrease in future snow covered area in the
elevation band historically used for denning (orange line in Figure 6). Figure 8 shows the spatial
distribution of significant SCA with slope less than 25 degrees and elevation of 1,514-2,252 m
(4,967—7,389 ft) for the miroc simulation on May 1* (approximately Year 2055). Approximately
494 km?* (191 mi®) of area meet the three criteria with an additional 803 km? (310 mi?) of area
retaining significant snow covered area, primarily at higher elevations. Moreover, we determined
that large tracts of significant SCA are projected in close proximity to documented historical den
sites across all three scenarios (Figures 8-10). As shown in Table 9, wolverines would not have
to travel far, or at all, relative to either distance or elevation to reach areas with significant snow
covered area in the future.

A similar analysis was performed for the ROMO study area and the results indicate that large
portions of the study area meet all three criteria identified above. The hadgem2 (Figure 11) and
cnrm scenarios were found to have the greatest decrease in significant snow covered area of the
five scenarios analyzed. Figure 11 (hadgem2 simulation) shows the spatial distribution of
significant SCA (greater than 0.5 m (20 in) depth), elevation of 2,700-3,600 m (8,858—11,811
ft), and slopes less than 25 degrees where denning would be expected to occur. Total area
meeting these three criteria was 339 km? (131 mi®) (dark blue in Figure 11), with an additional
446 km* (172 mi®) with snow depth greater than 0.5 m (20 in) (light blue in Figure 11), mostly at
higher elevations. Figures 12 (fio scenario) and Figure 13 (giss scenario) show a similar
distribution, albeit larger areas of significant snow retention in the future (see map legends in
Figures 12 and 13 for area estimates).
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Figure 6. Average Snow Covered Area (depth > 0.5 m (20 in)) percent change at elevation bands for GLAC for
five future scenarios on May 1.

Figure 7. Average Snow Covered Area (depth > 0.5 m (20 in)) percent change at elevation bands for ROMO for five
future scenarios on May 1.

82



North American Wolverine Species Status Assessment Report October 23, 2017

Figure 8. Spatial distribution of averaged (2000-2013) projected snow covered area (depth > 0.5 m (20 in)) for
May 1 under the miroc (Hot/Wet) scenario in Glacier National Park study area. Map legend shows where
slopes are less than 25 degrees and elevations of 1,514-2,252 m (4,968—7,389 ft) (where dens have been
documented).

Figure 9. Spatial distribution of averaged (2000-2013) projected snow covered area (depth > 0.5 m (20 in)) for
May 1 under the cnrm (Central) scenario in Glacier National Park study area. Map legend shows where
slopes are less than 25 degrees and elevations 15142252 m (4,968-7,389 ft) (where dens have been
documented).
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Figure 10. Spatial distribution of averaged (2000-2013) projected snow covered area (depth > 0.5 m (20 in))
for May 1 under the giss (Warm/Wet) scenario in Glacier National Park study area. Map legend shows
where slopes are less than 25 degrees and elevations 1,514-2,252 m (4,968-7,389 ft) (where dens have been
documented).
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Figure 11. Spatial distribution of averaged (2000-2013) projected snow covered area (depth > 0.5 m (20 in))
for May 1 under the hadgem2 (Hot/Dry) scenario in Rocky Mountain National Park study area. Map legend
shows where slopes are less than 25 degrees and elevations 2,700-3,600 m (8,858-11,811 ft) (inferred
elevations where dens would be expected if occupied).
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Figure 12. Spatial distribution of averaged (2000-2013) projected snow covered area (depth > 0.5 m (20 in))
for May 1 under the fio (Warm/Dry) scenario in Rocky Mountain National Park study area. Map legend
shows where slopes are less than 25 degrees and elevations 2,700-3,600 m (8,858—11,811 ft) (inferred
elevations where dens would be expected if occupied).
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Figure 13. Spatial distribution of averaged (2000-2013) projected snow covered area (depth > 0.5 m (20 in))
for May 1 under the giss (Warm/Wet) scenario in Rocky Mountain National Park study area. Map legend
shows where slopes are less than 25 degrees and elevations 2,700-3,600 m (8,858—11,811 ft) (inferred
elevations where dens would be expected if occupied).
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Montana Climate Assessment

Another recent assessment of snowpack was conducted for the State of Montana (Whitlock et al.
2017, no page number). The report analyzed recent climate trends in Montana and assessed how
climate is projected to change in the future (2040-2069). The study found that snowpack that
accumulates at high elevations tends to be more stable and persists longer than at low elevations,
due largely to the colder temperatures at high elevations. The largest projected changes in
snowpack appear to be in areas located west of the Continental Divide, given their exposure to
relatively warm Pacific air masses. Overall, the assessment found that declines in snowpack
volume are likely in the future in the basins studied.

Wildland Fire
California

Keeley and Syphard (2016, entire) analyzed fire-climate relationships relative to predicting
future fire regimes in California. Their review concluded that: (1) Climate is not a major
determinant of fire activity across all landscapes; (2) hotter and drier conditions for areas at
lower elevations and lower latitude were found to have little or no increase in fire activity as
vegetation types in these regions are ignition limited; (3) increasing annual temperatures by
themselves are not good predictors of increased fire activity; seasonality, especially spring and
summer temperatures, are more important; and (4) fire-climate models need to be scaled to
vegetation types; broad-scale models may produce over-predictions of the total increase in future
fire regimes (Keeley and Syphard 2016, pp. 1, 10). Additionally, drought is a key factor in
defining fire regimes and annual precipitation is the primary driver of drought variability
(Williams et al. 2015, p. 6,819), but, at the present time, it is difficult to separate current
droughts in California from natural cycles of drought (Keeley and Syphard 2016, p. 6).

Pacific Northwest

Sheehan et al. (2015, entire) used downscaled CMIPS5 projections to model vegetation and fire
changes, with and without fire suppression, within three subregions of the Pacific Northwest.
Emission scenarios RCP 4.5 and 8.5 were used for future climate projections (2011-2100). The
resulting trends varied by geographic region. In the Western Northwest subregion (from the crest
of the Cascade Mountains west), the mean fire interval (MFI) averaged over all climate
projections decreased by up to 48 percent, an increase in annual percent area burned (PAB), and
the predominant conifer forest is replaced by mixed forest under future climate under both RCP
scenarios, with and without fire suppression; thus, climate, rather than fire was found to be the
primary influence in this subregion (Sheehan et al. 2015, pp. 22-26). In the Eastern Northwest
Mountains (ENWM) subregion (mountainous areas east of the Cascade Mountains), the MFI
(averaged across all climate projections) decreased by up to 81 percent, there was a projected
increase in mean annual PAB, and, while subalpine communities are projected to be lost, conifer
forests were projected to continue to dominate this subregion (Sheehan et al. 2015, pp. 22-24).
When modeled using a without fire suppression regime, the future projections for ENWM
indicated a lower MFI and higher mean annual PAB as compared to the with fire suppression
regime (Sheehan et al. 2015, p. 22; Table 5). However, the eastern portion of the ENWM
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subregion was found to show a differing response based on elevation; that is, higher elevations
were found to have a higher MFI and a lower mean annual PAB during the 20th century as
compared to lower elevations (Sheehan et al. 2015, p. 23).

Gergel et al. (2017, entire) evaluated the effects of climate change on snowpack, and soil
moisture and fuel moisture (fire potential) in the western United States. This study used a
statistical downscaling approach, using an ensemble of 10 GCMs across several mountainous
regions known to be occupied by wolverines, with a 6.25 km (3.88 mi) spatial resolution
hydrologic model. Simulations were run for three future periods: 2020s (2010-2039), 2050s
(2040-2069), and 2080s (2070-2099) (Gergel et al. 2017, p. 291). The authors report significant
declines in snowpack (measured as SWE) in all mountain ranges for all future scenarios (using
RCPs 4.5 and 8.5) and GCMs (Gergel et al. 2017, p. 295). This study found that spring
snowpack in mountains along the Pacific Coast is quite sensitive to warmer temperatures, but in
the continental mountain ranges (Northern and Southern Rocky Mountains) spring snowpack is
more sensitive to changes in precipitation (Gergel et al. 2017, p. 295). Differences were observed
based on elevation (Gergel et al. 2017, p. 292). The study reported on future projected declines
of summer soil moisture in forested areas (e.g., Northern Rockies) and the likelihood of
increased risk of drought and therefore an increase in wildland fire risk for forested areas (e.g.,
Northern Rocky Mountains), though they recognize there is significant uncertainty in these
future projections in high-elevation areas (Gergel et al. 2017, pp. 295-296).

In summary, based on these projections, wildland fire risk is likely to increase across the western
United States, but future patterns and trends of wildland fire are dependent on several factors
(e.g., degree of warming and drought conditions, fuel and soil moisture, wildland fire
management practices, elevation) and geographic region.

Other Cumulative Effects

Finally, we note here that the effects of climate change on snowpack are projected to negatively
affect the season lengths for winter recreational activities, such as skiing and snowmobiling
(Wobus et al. 2017, entire), thus, potentially reducing this stressor to the wolverine in the future.
Wobus et al. (2017) modeled potential changes in snowpack at locations across the contiguous
United States using output from five GCMs, two representative pathways (RCPs) that represent a
future scenario with continued high emissions growth with limited efforts to reduce GHGs (RCP
8.5) and a future scenario with global GHG mitigation (RCP 4.5), and two future time periods
(2050 and 2090) (Wobus et al. 2017, pp. 2, 5). Although there was some inter-annual variability
in 2050 for some model projections, in general, the Rocky Mountains and Sierra Nevada regions
had smaller reductions in season length than other locations due to higher elevation, though for
the RCP 8.5 scenario coupled with the 2090 future time period, the smallest projected reduction
in season length was 15 percent (Wobus et al. 2017, p. 9).

Summary of Future Conditions
Models represent tools to describe basic physical and biological behaviors using the best

available science, and, by presenting a range of plausible future outcomes, they can help generate
hypotheses while also identifying knowledge gaps where greater accuracy is needed (Batchelet et
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al. 2016, p. 23). Detecting a species’ response to climate change in a single population, and
sometimes multiple populations, may not always indicate the response throughout its range given
the variation in annual mean surface temperatures over the past century (Post 2013, p. 5). In
addition, inter-annual variability in temperature can be as important to a species’ ecological
needs as the actual temperature itself (Post 2013, p. 7).

Climate change model projections for the range of the wolverine within the contiguous United
States indicate increases in temperature by the mid-21% century as compared to early to mid-20"
century values. Precipitation patterns into the future are less clear as the climate models show
significant disagreement in their many regional projections. Although drought conditions in the
western United States are not unusual, drought duration and intensity have the potential to be
exacerbated by projected temperature increases. Projected temperature and precipitation changes
will affect future snow cover and the persistence of snow on the landscape.

Snow cover is projected to decline in response to warming temperatures and changing
precipitation patterns, but this varies by elevation, topography, and by geographic region.
Simulations of natural snow accumulation at winter recreation locations have found that, overall,
higher elevation areas (e.g., Rocky Mountains, Sierra Nevada Mountains) are more resilient to
projected changes in temperature and precipitation as compared to lower elevations (Wobus et
al. 2017, p. 12). In general, models indicate higher elevations will retain more snow cover than
lower elevations, particularly in early spring (April 30/May1).We present results (above) from
several recent climate models projecting snowpack declines in the western United States. More
specifically, we reviewed a new analysis from NOAA/CU that modeled future snow persistence
for Glacier and Rocky Mountain National Parks (areas that encompass the latitudinal and
elevational range of the wolverine in the contiguous United States) at high spatial resolution
(Ray et al. 2017, entire). Their results indicate significant areas (several hundred square
kilometers (miles) for each site) of future snow (greater than 0.5 m (20 in) in depth) will persist
on May 1% at elevations currently used by wolverines for denning. This is true, on average,
across the range of climate models used out to approximately Year 2055.

Although it has been assumed that wolverines have an obligate relationship with snow for natal
denning, the key variables or combination of variables, that defined this relationship have not
been empirically analyzed. As discussed above (Box 1), depth of snow cover and its duration
increases with elevation; even minor elevation differences are noticeable (Formozov 1963, p.
123). The spotty distribution of snow cover is also affected by unequal distribution of snow
precipitation on slopes with different exposures, transport of snow by wind, melting of snow on
sun-exposed slopes, avalanche or rolling down of snow from steeper areas, and vegetation
(Formozov 1963, p. 123). As discussed above (Denning Habitat), wolverines select den sites for
differing characteristics depending on location, and wolverine (natal) dens have been observed
outside of the boundary of the snow model presented in Copeland et al. (2010). In addition, very
few studies to date have evaluated the importance of denning habitat to reproductive success, or
the key physiological and ecological characteristics, including avoidance and/or protection from
predators, prey availability, availability of food caching habitat, that define denning behavior and
den site selection.

90



North American Wolverine Species Status Assessment Report October 23, 2017

We also considered temperature and precipitation projections from climate change models in
conjunction with wildland fire risk. This risk is likely to increase across the western United
States, but patterns and trends are dependent on several factors (e.g., degree of warming and
drought conditions, fuel and soil moisture) and geographic region.

As described above (see Life History and Ecology section), across their North American range,
wolverines are found in a number of habitats, and exhibit wide-ranging movements. In
conjunction with behavioral responses (e.g., dispersal over great distances, prey switching),
physiological adaptations, including observed seasonal changes in the insulative capacity of fur,
allow wolverines to occupy a variety of habitats throughout the year. Physiological adaptations at
the cellular and biochemical level are also important in adapting to projected increases in
temperature due to climate changes, though we are unaware of studies evaluating these types of
responses in wolverines.

Overall Assessment

The wolverine’s current range extends across the west-northwestern United States, large areas of
Canada, and Alaska. In the contiguous United States, potentially suitable habitat (i.e., primary
habitat), as determined by the physical and ecological features and the ecological needs of the
wolverine, has been estimated at 164,125 km?” (63,369 mi”) (Inman et al. 2013, p. 281). The
species is found in a variety of habitats, but generally occurs in remote locations.

In the contiguous United States, the structure of the wolverine population is represented as a
metapopulation, although its genetic structure relative to its entire North American range has not
been comprehensively evaluated. Wolverine populations in Alaska are considered to be
continuous with populations in the Yukon and British Columbia provinces of Canada based on
genetic studies (COSEWIC 2014, p. 37). Similarly, studies of wolverines in the North Cascades
region have documented movement of wolverines from Washington into British Columbia
(Aubry et al. 2016, pp. 16, 20).

Based on the best available information, wolverines select den sites for different characteristics
depending on location. Dens located under snow cover may be related to wolverine distribution
based on other life history traits, including morphological, demographic, and behavioral
adaptations that allow them to successfully compete for food resources (Inman 2013, pers.
comm.). Structure (e.g., uprooted trees, boulders and talus fields) appears to be essential for natal
den sites. However, reproductive success of wolverines has not been evaluated relative to the
depth and persistence of snow cover, or in combination with these or other important
characteristics, including prey availability and predator avoidance. Recent studies of wolverine
populations and distribution in Sweden have observed wolverine populations and reproductive
den sites outside areas with persistent spring snow cover (Aronsson and Persson 2016; Persson
2017, pers. comm.).

We identified several potential stressors that may be affecting the species’ and its habitat
currently or in the future, including impacts associated with climate change effects. We
recognize there is limited information available for the wolverine, including population estimates
and abundance trends. Based on the best available information, demographic risks to the species

91



North American Wolverine Species Status Assessment Report October 23, 2017

from either known or most likely potential stressors (i.e., effects from roads, disturbance due to
winter recreational activities, effects of wildland fire, and overutilization) are low based on our
evaluation of the best available information as it applies to current and potential future conditions
for the wolverine and in the context of the attributes that affect the needs of the species.

Climate change model projections for the range of the wolverine within the contiguous United
States indicate increases in temperature by the mid-21* century as compared to early to mid-20"
century values. Our evaluation of climate change indicates that snow cover is projected to
decline in response to warming temperatures and changing precipitation patterns, but this varies
by elevation, topography, and by geographic region. In general, models indicate higher
elevations will retain more snow cover than lower elevations, particularly in early spring (April
30/Mayl). Although the persistence of spring snow has not yet been evaluated as critical to
wolverine survival in North America, our review of projected snow persistence (to
approximately Year 2055) within the Northern and Southern Rocky Mountains, indicates that
several hundred kilometers (miles) of deep snow will persist on May 1* at elevations used by the
wolverine for denning.

Legal protections include State listing in California and Oregon (as threatened), endangered in
Colorado, as a candidate species in Washington, and protection as a non-game species in Idaho
and Wyoming. In Canada, provincial designations range from endangered to threatened in
eastern provinces, and sensitive/special concern to no ranking in other provinces. Legal trapping
or hunting of wolverines is currently prohibited in the contiguous United States. Trapping effort
along the U.S.—Canada border does not represent a significant barrier to wolverine movement
and dispersal along the international border.

Approximately 96 percent of modeled wolverine primary habitat in the contiguous United States
is located on Federal lands, with 41 percent located in designated wilderness areas. Management
actions for conservation of the wolverine and its habitat are included within State Wildlife
Action Plans, the Idaho Wolverine Conservation Plan, and USDA Forest Service Land and
Resource Management Plans (see Appendix G). Various provisions of these plans include, but
are not limited to, winter road closures, fire management, and land acquisition or conservation
easements. These management measures, currently and in the future, will alleviate effects
associated with potential impacts related to stressors discussed in this report.

Based on our review of available relevant literature for similar species, we identified the physical
and ecological needs of the species as follows: large territories in remote landscapes; at high
elevation (1,800 to 3,500 meters (5,906 to 11,483 feet)) within the contiguous United States;
access to a variety of food resources, that varies with seasons; and reproductive behavior linked
to both temporal and physical features. These needs are currently met for wolverines in the
contiguous United States and are expected to be met in the future.

Risk Assessment
In order to characterize a species’ viability and demographic risks, we consider the concepts of

resilience, representation, and redundancy. We also consider known and potential stressors that
may negatively impact the physical and biological features that the species needs for survival and
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reproduction. Stressors are expressed as risks to its demographic features such as abundance,
population and spatial structure, and genetic or ecological diversity. We consider the level of
impact a stressor may have on a species along with the consideration of demographic factors
(e.g., whether a species has stable, increasing, or decreasing trends in abundance, population
growth rates, diversity of populations, and loss or degradation of habitat).

Wolverine populations in much of North America are still recovering from large losses of
individuals from intensively hunting and persecution pressures in the late 1880s into the mid-20"
century. Surveys conducted in the winter of 2015, and 20162017 continue to document its
presence across its range in the contiguous United States. These surveys have recorded 85
observations, including in locations where they have not been recently detected (e.g., south of
Interstate 90 in Washington, Teton Mountain Range/Grand Teton National Park). Thus, based on
the best available information, wolverines continue to be detected across suitable habitat within
the contiguous United States. Redundancy, the ability to withstand catastrophic events, can be
characterized by the distribution and connectivity of populations. In considering wolverine in
the contiguous United States, individuals are spread across a wide range of locations and
connected habitats, affording protection to withstand catastrophic events. Additionally,
wolverines in the contiguous United States appear to be connected to wolverine populations in
Canada, also contributing to current and future redundancy.

Resiliency, the ability to withstand stochastic events, can be characterized by numbers of
individuals and abundance trends. As indicated above, population size, growth rate, and current
population trends are unknown for the wolverine due to the lack of abundance information. The
range of the wolverine occurs within a large area of northern North America (see Figure 3). The
most recent estimate for Canada indicates over 10,000 adult wolverines, as well as expansion of
wolverines into historically occupied areas in both Canada and the contiguous United States with
movement across both international borders. The 2014 COSEWIC report concluded that a
climate-driven decline in wolverine populations in North America is not evident at this time in
much of its range (COSEWIC 2014, p. 22). Wolverine populations in Canada are considered
stable. Density estimates indicate no declining trend in wolverine populations in Alaska. We
recognize that there is limited information on population sizes for the wolverine in the
contiguous United States, and no comprehensive studies to indicate what a viable (or minimal)
wolverine population size should be across its North American range. However, the best
available information does not indicate either increasing or declining numbers of the wolverine
in North America, including the contiguous United States. Further, at this time, the best available
information does not indicate that the species’ abundance is significantly impacted by human-
caused stressors and this is unlikely to change in the future, supporting current and future
resiliency.

As discussed above (Status—Future Conditions), both direct and cumulative effects of climate
change (e.g., higher temperatures, loss of snow cover, wildland fire) may affect the resilience of
the wolverine by creating an environment that is less favorable to its physiological and
ecological needs. We are unaware of studies of the wolverine that have formally evaluated the
species’ responses (e.g., reproductive success) to warming temperatures or other climate change
effects. However, a recent evaluation of behavioral plasticity, as an adaptive response to climate
change effects, was presented for another mammal considered to be sensitive to climate change
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effects—the American pika (Ochotona princeps; pika) (Beever et al. 2017, entire). As with the
wolverine, this species is known to use several behavioral responses to variability in climate
including changes in foraging strategies, use of habitat, and thermoregulation (Beever et al.
2017, p. 302). The pika was recently detected in heavily shaded rainforest habitat adjacent to
talus patches at lower elevation (Columbia River Gorge) not typical of the talus-type habitats
commonly used in many alpine areas of the western United States (Beever et al. 2017, p. 302).
The authors suggest that, in the Columbia River Gorge region, this species is selecting
microclimates in nearby shaded forests that provide insulation from warm summer temperatures
(Beever et al. 2017, p. 302).This study also included results from a review of available literature
related to behavior as a response to changing environmental conditions for several taxonomic
groups. They found that behavioral responses to climate change effects were most commonly
observed in longer-lived species, and the most common response, across all taxa, was a change
in reproductive behavior, followed by dispersal or migration (Beever et al. 2017, p. 300). Most
of the studies they evaluated identified temperature as the climate metric that was responsible
for, or correlated with, changes in behavior; however, about 14 percent of the examined literature
included responses to indirect (biotic) factors, such as changes in food resources (Beever et al.
2017, p. 300).

The authors also note that there are tradeoffs (e.g., reduction in time for foraging due to
sheltering) that may impact long-term persistence and population viability (Beever et al. 2017,
pp- 301-302), and the pika’s flexibility in habitat selection has not been observed in populations
in the Great Basin (Beever et al. 2017, p. 302), where some populations have been extirpated
(Beever et al. 2016, p. 1,498; Table 1). A recent study concluded that the pika has been
extirpated from an interior portion of its geographic distribution in the Sierra Nevada region
(California) due to climate effects (i.e., increase in temperature, decline in snowpack), and
although sites surrounding this core area still harbor the species, the net effect has been
fragmentation of habitat and species distribution (Stewart et al., 2017, entire).

However, the pika continues to be found at sites that are outside of areas contained within
bioclimatic envelop models (Jeffress et al. p. 253). The study found previously undocumented
extant populations of the American pika in a region of the Great Basin (northwestern Nevada)
that has been described as extirpated (Jeffress et al. 2017, entire). Relative to wolverine, the
authors note that these results highlight the need for monitoring programs, particularly at remote
and 1solated locations, and the importance of evaluating occupancy at multiple scales (Jeffress et
al. 2017, p. 266). In addition, the study noted the inconsistency of modeled climate factors in
explaining occupied/unoccupied sites, and the likely importance of the pika’s talus (micro)
habitat as well as the scale in which environmental variables are examined (Jeffress et al. 2017,
p, 264). Resilience of pika populations is therefore likely related to these types of landforms,
which act to decouple surface temperatures, with the talus rock habitat providing cool refugia
(Jeffress et al. 2017, pp. 253, 264-265), but additional microsite data is needed as well as
analyses of physiological variables to develop predictions of persistence (Jeffress et al. 2017, pp.
265-266). In sum, these studies indicate that small mammals exhibit adaptive responses to
changing climate provided that refugia are available to support life history requirements. These
studies also highlight the importance of continued monitoring and surveillance for difficult to
study animals such as the wolverine, who are found in remote areas in naturally low densities, as
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well as the potential for geographical variation and habitat structure in adaptation to climate
change effects.

As described in this SSA Report, the best available information indicates confirmed observations
of wolverines denning in areas with patchy snow cover in Alaska, Canada, and Scandinavia.
Given their high rate of movement, large dispersal, and other observed life history traits (e.g.,
behavioral plasticity) observed in wolverines, we do not predict a significant loss of individual
and population resiliency to the species in the future within its North America range, including
the contiguous United States.

Currently, we are unaware of any documented specific risks for the wolverine related to a
substantial change or loss of diversity in life history traits, population demographics,
morphology, behavior, or genetic characteristics which can be used to characterize species
representation (the ability to adapt to change). Rates of dispersal or gene flow are not known to
have changed. Additionally, there is no currently available information to indicate that the
current abundance of the wolverine across its current range is at a level that is causing inbreeding
depression or loss of genetic variation that would affect representation. Nor is there any
information to indicate that this species is unable to adapt or adjust to changing conditions (e.g.,
potential reduction in snow cover). We do not expect a reduction in representation of the
wolverines in the contiguous United States in the future.
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Appendix A - Ecoregions of North American within Estimated Current Range of North

American Wolverine
(Adapted from EPA 2010)
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Appendix B - Wolverine Detections, Winter 2016-2017 (as of July 2017)
Source: Inman 2017b, pers. comm.
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Appendix C - Recent Wolverine Detections, Idaho and Wyoming
Sources: Dewey 2017, pers. comm.; Evans Mack 2017a and 2017b, pers. comm.; Walker 2017, pers. comm.
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Appendix D - Land Ownership of Modeled Wolverine Primary Habitat in Contiguous United

States

(based on model from Inman et al. 2013)

Ownership Agency or other Entity Total Total

(% of total) (acres) (hectares)

Federal Lands Bureau of Indian Affairs 453,866 183,673
Bureau of Land Management 498,977 201,929
Bureau of Reclamation 1,868 756
Forest Service 34,331,515 13,893,471
U.S. Fish and Wildlife Service 5,528 2,237
National Park Service 3,791,491 1,534,362
Other U.S. Department of Agriculture 13,312 5,387
Other Federal 0.05 0.02

Total Federal 39,096,557 15,821,815

(96.4%)

State Lands Arizona, California, Colorado, Idaho, 277,181 112,171

(0.68%) Montana, Nevada, New Mexico, Oregon,
Utah, Washington, Wyoming

Local 49,464 20,017

Government

(0.12%)

Private Lands 1,064,858 430,933

(2.63%)

No Code (“99”) 60,380 24,435

(0.15%)

Undetermined 7,598 3,075

(0.02%)

Total (100%) 40,556,038 16,412,446

Note: Numbers may not total to 100 percent due to rounding.
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Appendix E - Results from Spatial Analysis of Roads within Current Range of Wolverine
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Appendix F - Road Closure Map, Grand Teton National Park
Retrieved from: https://2v9usu3&jb9t318biglialsn-wpengine.netdna-ssl.com/wp-
content/uploads/2015/11/GTNP-closure-map.pdf
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Appendix G - Existing Regulatory Mechanisms and Voluntary Conservation Measures

Federal Mechanisms

Organic Administration Act of 1897 and the Multiple-Use, Sustained-Yield Act of 1960

The USFS Organic Act of 1897 (16 U.S.C. § 475-482) established general guidelines for
administration of timber on USFS lands, which was followed by the Multiple—Use, Sustained—
Yield Act (MUSY) of 1960 (16 U.S.C. § 528-531), which broadened the management of USFS
lands to include outdoor recreation, range, watershed, and wildlife and fish purposes.

National Forest Management Act

The National Forest Management Act (NFMA) (16 U.S.C. § 1600 et seg.) requires the Forest
Service to develop a planning rule under the principles of the MUSY of 1960 (16 U.S.C. § 528—
531). The NFMA outlines the process for the development and revision of the land management
plans and their guidelines and standards (16 U.S.C. § 1604(g)).

A new National Forest System (NFS) land management planning rule (Planning Rule) was
adopted by the U.S. Department of Agriculture Forest Service (Forest Service) in 2012 (77 FR
21162; April 9, 2012). The new Planning Rule guides the development, amendment, and revision
of land management plans for all units of the NFS to maintain and restore NFS land and water
ecosystems while providing for ecosystem services and multiple uses. Land management plans
(also called Forest Plans) are designed to: (1) Provide for the sustainability of ecosystems and
resources; (2) meet the need for forest restoration and conservation, watershed protection, and
species diversity and conservation; and (3) assist the Forest Service in providing a sustainable
flow of benefits, services, and uses of NFS lands that provide jobs and contribute to the
economic and social sustainability of communities (77 FR 21261, April 9, 2012). A land
management plan does not authorize projects or activities, but projects and activities must be
consistent with the plan (77 FR 21261; April 9, 2012). The plan must provide for the diversity of
plant and animal communities including species-specific plan components in which a
determination is made as to whether the plan provides the “ecological conditions necessary
to...contribute to the recovery of federally listed threatened and endangered species...” (77 FR
21265; April 9, 2012).

The Record of Decision for the final Planning Rule was based on the analyses presented in the
Final Programmatic Environmental Impact Statement, National Forest System Land
Management Planning (77 FR 21162-21276; April 9, 2012), which was prepared in accordance
with the requirements of the National Environmental Policy Act (NEPA) (discussed below). In
addition, the NFMA requires land management plans to be developed in accordance with the
procedural requirements of NEPA, with a similar effect as zoning requirements or regulations as
these plans control activities on the national forests and are judicially enforceable until properly
revised (Coggins et al. 2001, p. 720).

A Species of Conservation Concern (SCC) is defined in the 2012 Planning Rule and in
regulation (36 CFR 219.9(¢)), as “a species, other than federally recognized threatened,
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endangered, proposed, or candidate species, that is known to occur in the plan area and for which
the regional forester has determined that the best available scientific information indicates
substantial concern about the species' capability to persist over the long-term in the plan area.”
The 2012 Planning Rule requires Regional Foresters to identify SCC for plan revision, and, when
identified for a National Forest, monitoring plans are changed as needed (77 FR 21250, 21267,
April 9, 2012). Wolverine is considered a SCC in the Rocky Mountain Region (Region 2). It is
considered a Sensitive Species in the Intermountain Region (Region 4) and Northern Region
(Region 1).

Within our estimated Current Range of the wolverine (see Figure 3), we identified 49 National
Forests or Scenic Recreation Areas in the contiguous United States, and 2 within the State of
Alaska. These areas are contained within 6 Forest Service Regions across the western United
States and Alaska.

National Forest Land Management Plans (Forest Plans)

We reviewed several Forest Plans or related planning documents in an effort to describe how
these plans provide conservation management for the wolverine and its habitat, including
wildland fire management practices. The sections below are, in most cases, taken directly from
relevant documents. However, this discussion is not intended to be inclusive of all NFS
management strategies and activities across the entire Current Range of the wolverine in the
contiguous United States.

Sierra Nevada Forest Plan Implementation

The 2004 Sierra Nevada Forest Plan Amendment (referred to as the Sierra Nevada Framework)
amended the Land and Resource Management Plans (LRMP) for the eleven National Forests in
the Sierra Nevada range to improve protection of old forests, wildlife habitats, watersheds and
communities in the Sierra Nevada Mountains and Modoc Plateau. This amendment applies to the
Tahoe National Forest, which has been occupied by a single male wolverine since at least 2008
(Moriarty et al. 2009, p. 150). The emphasis of the 2004 Sierra Nevada Framework is to adopt an
integrated strategy for vegetation management that is aggressive enough to reduce the risk of
wildfire to communities in the wildland urban interface, while modifying fire behavior over the
broader landscape. Direction is provided as management goals and strategies, desired conditions,
management intents and objectives, and management standards and guidelines. The 2004
Framework addressed five problem areas: old forest ecosystems and associated species; aquatic,
riparian and meadow ecosystems and associated species; fire and fuels management; noxious
weeds; and lower west side hardwood ecosystems (Forest Service 2013, p. 2-3).

Kootenai National Forest

The Kootenai National Forest is located in the northwest corner of Montana along the Canadian
border and includes about 2.2 million acres of public land (Forest Service 2015, p. 7). The Forest
Service published a Revised Land Management Plan for the Kootenai National Forest in 2015
that identifies forestwide direction, including goals, desired conditions, objectives, standards, and
guidelines for physical and biological elements including wildlife such as management activities
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that promote connectivity and avoiding or minimizing disturbance at known active denning sites
for sensitive, proposed, threatened, or endangered species not covered under other forestwide
guidelines. It also outlines objectives and guidelines related to the use of fire to maintain or
improve habitat and maintaining unlogged conditions in some portions of areas burned by
wildfires for 5 years post-fire (Forest Service 2015, pp. 28-32).

The Kootenai National Forest Land Management Plan also identifies proposed or possible
actions for wildlife management that includes establishing and maintaining the vegetation
diversity necessary to provide food, cover, and security for wildlife species native to the
Kootenai National Forest in cooperation with federal, state, and other organizations. For
wolverine, those management activities might include maintaining, managing, and protecting
lands known or suspected to contribute to landscape linkages for wolverine (and other
carnivores) in order to promote genetic dispersal and healthy populations (Forest Service 2015,
p. 128).

Beaverhead-Deerlodge National Forest

The Beaverhead-Deerlodge National Forest covers 3.38 million acres in southwest Montana
(Forest Service 2009, p. 2). The Beaverhead-Deerlodge National Forest Land and Resource
Management Plan identifies goals, objectives, and standards for wildlife management (Forest
Service 2009, pp. 45-49). Of relevance to the wolverine, wildlife security management goals
include securing areas and connectivity for ungulates and large carnivores and managing the
density of open motorized roads and trails by landscape region (Forest Service 2009, p. 45).
Objectives include management of habitat conditions for elk security and winter habitat integrity
for wolverine and mountain goat relative to changes in abundance of these Management
Indicator Species (Forest Service 2009, p. 47). Monitoring elements are defined in the Land and
Resource Management Plan that link goals and objectives to elements of the National
Monitoring and Evaluation Framework (Forest Service 2009, pp. 273-280). For wildlife
security, three performance measures relative to determining whether management activities are
effectively protecting high elevation winter habitats for wolverines and mountain goats are
defined: (1) presence or absence of wolverines in high elevation habitats, (2) populations of
mountain goats (from Montana Fish Wildlife & Parks), and (3) number of snowmobile entries
into non-motorized high elevation units protected for wolverines and mountain goats (Forest
Service 2009, p. 277). In addition, in order to evaluate objectives related to road and trail
densities, a performance measure related to changes in open motorized road and trail density for
both seasons by landscape is included (Forest Service 2009, p. 277).

The Forest Service is monitoring the Mount Jefferson Recommended Wilderness boundary for
illegal snowmobile intrusions into the wolverine habitat closure; that is, illegal use will be
monitored and recorded (number and distance of intrusions) during the period open to
snowmobiles December 2 to May 15 and any other time of the year snow conditions make
snowmobiling possible (Forest Service 2009, p. 277). A reassessment of the decision to allow
snowmobile use will be triggered if: (1) illegal intrusions are documented throughout the closure
period; (2) illegal intrusions into the closed area, or (3) illegal intrusions that extend as far as the
Bureau of Land Management (BLM) Wilderness Study Area (Forest Service 2009, p. 277).
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Flathead National Forest

The Flathead National Forest is located in the northern Rocky Mountains in western Montana
and includes approximately 2.4 million acres of public land (Forest Service 2016a, p. 3). This
National Forest is surrounded by the Kootenai, Lewis and Clark, and Lolo National Forests,
Glacier National Park, and Canada and includes large areas of designated wilderness (e.g., Bob
Marshall Wilderness Complex, Mission Mountains Wilderness), Crown of the Continent
Ecosystem, and wild and scenic river systems (Forest Service 2016a, pp. 3—4).

A Draft Revised Forest Plan was prepared for the Flathead National Forest in 2016 (Forest
Service 2016b, entire). The Draft Revised Forest Plan identifies components to guide future
projects and activities and the plan monitoring program, though these components are not
commitments or final decisions approving projects or activities (Forest Service 2016b, p. 3).
These components include desired conditions, objectives, standards, guidelines, suitability, and
monitoring questions and monitoring indicators (Forest Service 2016b, p. 3). [A desired
condition is a description of specific social, economic, and/or ecological characteristics of the
plan area, or a portion of the plan area, toward which management of the land and resources
should be directed, while an objective a concise, measurable, and time-specific statement of a
desired rate of progress toward a desired condition or conditions (Forest Service 2016b, p. 4). A
standard is a mandatory constraint on project and activity decision making, established to help
achieve or maintain the desired condition or conditions, and a guideline is a constraint on project
and activity decision-making that allows for departure from its terms, and are established to help
achieve or maintain a desired condition or conditions, to avoid or mitigate undesirable effects, or
to meet applicable legal requirements (Forest Service 2016b, pp. 4-5).]

Relative to wolverine, plan components for the revised forest plan include two guidelines that are
protective of wolverine habitat; one that would protect modeled wolverine maternal denning
habitat with respect to new projects or activity authorizations involving helicopter use and one
that stipulates no net increase in the percentage of modeled wolverine maternal denning habitat
where motorized over-snow vehicle use would be suitable on National Forest System lands.
Additionally, as described in the Final EIS, management area allocations for Alternatives A, B
modified and C include recommended wilderness areas that would add to existing wilderness.
Desired conditions related to maintaining connectivity for wolverine and other wildlife are also
identified within several geographic areas (Kuennen 2017, pers. comm.).

Federal Land Policy and Management Act (FLPMA) of 1976

FLMPA (43 U.S.C. 1711-1712) represents the BLM’s “organic act” for public lands
management under the principles of multiple use and sustained yield. Its implementing
regulations give BLM regulatory authority over activities for protection of the environment,
including mining claims. Under FLPMA and BLM policy, public lands must be managed so as
to protect the quality of scientific, scenic, historical, ecological, environmental, air and
atmospheric, water resource, and archaeological values (BLM 2005, p. 1).

Land Use and Resource Management Plans
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BLM land use planning requirements are established by Sections 201 and 202 of FLMPA and
regulations at 43 CFR 1600 (BLM 2005, p. 1). A Land Use Planning Handbook (BLM 2005,
entire) provides guidance for implementing land use planning requirements established under
FLMPA and implementing regulations. Land use plans prepared by BLM include resource
management plans (RMPs) and management framework plans (BLM 2005, p. 1). The RMPs
establish the basis for actions and approved uses on the public lands and are prepared for areas of
public lands, called planning areas (BLM 2005, pp. 1, 14). These plans are periodically evaluated
and revised in response to changed conditions and resource demands (BLM 2005, pp. 33-34).

National Environmental Policy Act (NEPA)

All Federal agencies are required to adhere to the NEPA of 1970 (42 U.S.C. 4321 et seq.) for
projects they fund, authorize, or carry out. Prior to implementation of such projects with a
Federal nexus, NEPA requires the agency to analyze the project for potential impacts to the
human environment, including natural resources. The Council on Environmental Quality’s
regulations for implementing NEPA state that agencies shall include a discussion on the
environmental impacts of the various project alternatives (including the proposed action), any
adverse environmental effects that cannot be avoided, and any irreversible or irretrievable
commitments of resources involved (40 CFR part 1502). The public notice provisions of NEPA
provide an opportunity for the Service and other interested parties to review proposed actions
and provide recommendations to the implementing agency. NEPA does not impose substantive
environmental obligations on Federal agencies—it merely prohibits an uninformed agency
action. However, if an Environmental Impact Statement is prepared for an agency action, the
agency must take a “hard look™ at the consequences of this action and must consider all
potentially significant environmental impacts. Federal agencies may include mitigation measures
in the final Environmental Impact Statement as a result of the NEPA process that may help to
conserve the wolverine and its habitat.

Although NEPA requires full evaluation and disclosure of information regarding the effects of
contemplated Federal actions on sensitive species and their habitats, it does not by itself regulate
activities that might affect the wolverine; that is, effects to the subspecies and its habitat would
receive the same scrutiny as other plant and wildlife resources during the NEPA process and
associated analyses of a project’s potential impacts to the human environment. The Service
receives notification letters for Draft and Final Environmental Impact Statements prepared by the
Forest Service, BLM and other Federal agencies pursuant to NEPA for specific proposed
projects including those within National Forests or National Parks, and preparation of Forest
Service Land and Resource Management Plans, as discussed above.

Wilderness Act

The Wilderness Act of 1964 (16 U.S.C. 1131-1136) provides protection of habitat from most
forms of development, though no single agency is responsible for administration of lands
provided this designation, which are designated (or modified) by Congress. The Wilderness Act
prohibits commercial enterprises and permanent roads within wilderness area and restricts
temporary roads, motorized and mechanical transport, and structures, but does not prohibit all
commercial uses (e.g., grazing). Within the portion of our estimated Current Range of the
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wolverine in the contiguous United States and Alaska, approximately 15 percent is designated as
wilderness areas under the Wilderness Act. We also evaluated wilderness contained within
modeled wolverine primary habitat from Inman et al. (2013). We found 41 percent of this
suitable habitat was designated as wilderness areas.

State Mechanisms
California

As noted above, the wolverine is a threatened species under the California Endangered Species
Act or CESA, which prohibits the take of any species of wildlife designated by the California
Fish and Game Commission as endangered, threatened, or candidate species (CDFW 2017b).
CDFW may authorize the take of any such species if certain conditions are met through the
issuance of permits (e.g., Incidental Take Permits) (CDFW 2017b). The wolverine is also a
Species of Greatest Conservation Need (SGCN) in the State’s Wildlife Action Plan’ and is a
focal species of conservation strategies for conservation targets in the Southern Cascades and
Sierra Nevada Ecoregions, and in the Mono Ecoregion of the Deserts Province section (Big
Sagebrush Scrub (CDFW 2015, pp. 5.2-16, 5.4-23, 5.6-19).

In 2011, the CDFW (formerly California Department of Fish and Game) prepared an
assessment/briefing document, California Wolverine Population Augmentation Considerations,
in response to a Feasibility Assessment and Implementation Plan for Population Augmentation of
Wolverines in California (November 2010) submitted to the Department by the Institute for
Wildlife Studies (California Department of Fish and Game (CDFG) 2011). As of August 2017,
no action has been taken by CDFW toward implementation of augmentation of wolverines in
California.

Oregon

The wolverine has been listed as threatened species in Oregon since 1975, under the Oregon
Endangered Species Act, and is fully protected under management authority of the ODFW
(Anglin 2013, pers. comm.).

A Conservation Strategy for conserving the State’s fish and wildlife has been prepared by the
ODFW. The Conservation Strategy identifies 294 Strategy Species, which are Oregon’s SGCN,
(including wolverine) and are defined as those species having small or declining populations, are
at-risk, and/or are of management concern (ODFW 2016). For each of the Strategy Species, the
Conservation Strategy identifies information on the special needs, limiting factors, data gaps, and
conservation actions. For wolverine, conservation actions include management of recreational
use to avoid impacts to the species (ODFW 2016). Other Strategy Species identified in the

> The U.S. Congress created the State Wildlife Grant (SWG) funding program in 2000 (Title IX, Public Law 106-
553 and Title 1, Public Law 107-63). SWG funds are to be used "...for the planning and implementation of [States
and territories] wildlife conservation and restoration program and wildlife conservation strategy, including wildlife
conservation, wildlife conservation education, and wildlife-associated recreation projects.” Congress stipulated that
each State or territory applying for this funding program must develop a wildlife conservation strategy (State
Wildlife Action Plan (SWAP)) by October 1, 2005. All 56 states and territories submitted SWAPs by 2005 and
made commitments to review and/or revise their SWAP at least every 10 years.
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State’s Conservation Strategy are prey species important to wolverine, including the Rocky
Mountain bighorn sheep and Columbian white-tailed deer (ODFW 2016).

Washington

The wolverine is a candidate species for listing in the State of Washington and, since 2006, the
Washington Department of Fish and Wildlife (WDFW) has been collaborating with wolverine
researchers in the Cascades of northern Washington and southern British Columbia to better
understand the status, distribution, and general ecology of wolverines in this region (WDFW
2013). It is also considered a SGCN, and is identified as a species whose population is in critical
condition (WDFW 2013, pp. 3-7).

Washington’s State Wildlife Action Plan (updated in 2015) identifies several major conservation
strategies to address the conservation of fish and wildlife habitat and biodiversity in Washington,
on both public and private lands (WDFW 2015, pp. 2-12-2-28). The wolverine is included in
several identified ecological systems of concern such as alpine scrub, forb meadow, and
grassland vegetation, cliff, scree and rock vegetation, and temperate forests (WDFW 2015, pp. 4-
19, 4-27, 4-98). The State’s Wildlife Action Plan identifies major stressors and key actions
needed to maintain habitat quality for each of these ecological systems.

Of relevance to wolverine, the WDFW and its partners have been targeting land acquisition and
conservation easements with high habitat or biodiversity values such as mixed-conifer forests as
well as areas that support winter range and connectivity for wolverine and other carnivores (e.g.,
Methow River and Okanogan River Watersheds projects) (WDFW 2015, pp. 2-15-2-17). Other
landscape conservation efforts highlighted in the State’s Wildlife Action Plan include a Federal-
State partnership with Washington’s Department of Transportation to implement the Interstate-
90 Snoqualmie Pass East Project to enhance wildlife connectivity that includes wildlife
underpasses under the highway along creeks and rivers and two 150-foot wide wildlife bridges
over the highway (WDFW 2015, p. 2-26).

ldaho

In Idaho, the wolverine is a protected nongame species and SGCN in Idaho (IDFG 2014). The
Idaho State Wildlife Action Plan, 2015 is a statewide plan for conserving and managing Idaho’s
fish and wildlife and their habitats, and provides a framework for conserving Idaho’s 205 SGCN
and their habitats, which includes the wolverine (IDFG 2017b, pp. xv—xviii). The wolverine is
identified as a Tier 1 SGCN, which indicates it represents a species of most critical conservation
need (IDFG 2017b, p. xvi). The statewide plan presents a species assessment for each SGCN and
ecological section plans. Each of the ecological section plans presents a conservation target (e.g.,
habitat, species assemblage) that summarizes its viability as well as prioritized threats and
strategies (IDFG 2017b, p. xv). A section outlining species designation, planning, and
monitoring is also provided. The wolverine is included in three of the defined conservation
targets—forested lowlands, subalpine-high montane conifer forest, and low density forest
carnivores (IDFG 2017b, p. 76). Along with objectives and strategies, these summaries identify
actions for the SGCNs included in the defined conservation targets. Examples include: develop
and implement a long-term multi-taxa monitoring program; determine high risk areas for wildlife
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crossings; construct highway over- and underpasses; promote and/or facilitate the use of
prescribed fire as a habitat restoration tool, on both public and private lands where appropriate;
determine best management practices to maintain cool microsites and benefit cool air associated
species; and implement strategies to minimize disturbance from winter recreation activities as
outlined in the Management Plan for the Conservation of Wolverines in Idaho, 2014-2019
(IDFG 2017b, pp. 79, 80, 91, 94, 110).

The Management Plan for the Conservation of Wolverines in Idaho, 2014-2019 (Management
Plan) (IDFG 2014, entire) represents a framework for proactive efforts to ensure the long-term
persistence and viability of wolverine populations in Idaho (IDFG 2016, pers. comm.). The
Management Plan is described as a voluntary guidance document to lead conservation efforts at
the State and local level, as well as to facilitate communication and collaboration efforts among
wildlife and land managers (IDFG 2014, p. v).

Conservation issues and management actions are described in the Management Plan and the
appropriate section plans of the Idaho State Wildlife Action Plan. The recommended strategies
include development of finer-scale climate projections, research regarding wolverine-snow
relationships, characterizing wolverine response to recreational activities, developing predictions
of the potential overlap of wolverine and high levels of snow-sports recreation, and educating
trappers to minimize incidental trapping of nontarget species, including the wolverine (IDFG
2014, pp. 32-39; IDFG 2017b, p. 1058). Seven conservation and management objectives are
outlined in the Management Plan (IDFG 2014, pp. 32-39) and, as outlined in a November 2016
response letter, there has been progress on all of these objectives (IDFG 2016, pers. comm.). As
an example, the agency (under the Multi-species Baseline Initiative) has developed and
implemented a baseline micro-climate monitoring protocol for collecting environmental
parameters in an effort to identify areas that serve as cool-air refugia (IDFG 2016, pers. comm.).
As described above (Overutilization for Commercial, Recreational, Scientific, or Educational
Purposes), the IDFG has prepared educational materials to promote best management practices
for minimizing non-target wolverine captures and continues to educate trappers under a
legislative mandate passed in 2016 (State of Idaho House Bill 378) (IDFG 2016, pers. comm.).

In addition, management of prey species important to the wolverine diet is outlined in the Idaho
Elk Management Plan 2014-2024 (IDFG 2014a), the Mule Deer Management Plan 2008-2017
(2008) and the Bighorn Sheep Management Plan (2010).

Montana

In the State of Montana, the wolverine is classified as a furbearer and species of concern. Since
2013, there has been a zero quota for trapping or harvest of wolverine and trappers that capture a
wolverine must notify a designated Montana FWP employee within the relevant trapping district
within 24 hours for collection if the animal cannot be released uninjured (Montana FWP 2016,
pers. comm.).

There are two broad-scale wildlife conservation efforts that provide conservation benefits to the

wolverine. Montana’s State Wildlife Action Plan (updated and revised in 2015) identifies the
wolverine as one of 128 SGCN (Montana FWP 2015, Appendix N). The State’s Wildlife Action
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Plan identifies priority community types, focal Areas, and species to help informing Montana
FWP’s priorities and decisions and to assist other agencies and organizations in making
decisions as to where to focus their conservation efforts (Montana FWP 2015, p. 2). Community
types and focal areas are designed to identify and direct attention to specific geographical areas
in the State that have the greatest conservation need (Montana FWP 2015, p. 5). For the
wolverine, Montana’s State Wildlife Action Plan identifies wolverine habitats in seven
community types, all designate Tier I (or those with greatest conservation need), and in all focal
areas (also Tier I) within those community types (Montana FWP 2016, pers. comm.). For each
community type, impacts, threats, and corresponding conservation actions are identified, as well
as specific impacts and threats such as habitat fragmentation (e.g., prioritize land acquisition,
provide wildlife under- and overpasses), land management (e.g., management to address altered
fire regimes), recreation (e.g., consider seasonal closures during breeding season), and climate
change (e.g., collection of baseline data to document shifting range limits of SGCN and
Community Types of Greatest Conservation Need) (Montana FWP 2015, pp. 59-63).

The second conservation effort in the State of Montana is a Crucial Area Assessment to identify
crucial areas and fish and wildlife corridors, and development of a Crucial Areas Planning
System (URL: http://fwp.mt.gov/fishAndWildlife/conservationInAction/crucial Areas.html). This
is a Montana FWP mapping application and planning tool designed to assist in future planning of
development and conservation (Montana FWP 2016, pers. comm.).

The State of Montana is also conserving wildlife habitat through land acquisition and
conservation easements (Montana FWP 2016, pers. comm.). In western Montana, including areas
known to be occupied by the wolverine, 425 properties for a total 310,523 ha (767,320 ac) have
been either acquired (e.g., State Parks, Wildlife Management Areas) or protected by conservation
easements, as of November 2016, as shown in figure below (Montana FWP 2016, pers. comm.).
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Wyoming

The wolverine is a protected animal and SGCN in Wyoming (WGFD 2017). The Wyoming
Game and Fish Department State Wildlife Action Plan directs the activities of the WGFD and
serves to guide in conserving Wyoming’s SGCN through the combined efforts of government
agencies, conservation organizations, academia, tribes, and others (WGFD 2017, p. I-1-1). As
noted above, the wolverine is identified as a SGCN, a designation intended to identify species
whose conservation status warrants increased management attention and funding, and
consideration in conservation, land use, and development planning in the State (WGFD 2017, p.
IV—i-1). The State Wildlife Action Plan incorporates the wolverine as a SGCN in several
terrestrial habitat types or ecological systems, including cliffs, canyons, and rock outcrops,
montane and subalpine forests, and mountain grasslands and alpine tundra (WGFD 2017, pp. I1I-
2-5, Ill1-5-7, 111-6-5).

In 2015, Wyoming funded a pilot project (through The Wolverine Initiative) to evaluate
wolverine detection and monitoring of the species in the State and is a contributing collaborator
in the Multistate Wolverine Working Group implementing a monitoring strategy (the WSWCP)
in the winter of 20162017 across four western states (WGFD 2017, p. IV=5-357). Results of
those studies (e.g., Inman et al. 2015) are summarized above (Population Abundance and
Distribution). The WSWCP is also updating and refining connectivity models for the wolverine
in an effort to focus and prioritize habitat conservation and management (WGFD 2016, pers.
comm.).

Colorado

The wolverine is a state-endangered species in Colorado (Colorado Parks and Wildlife 2015a);
however, there is no known current resident or reproducing wolverine population.

The Colorado State Action Plan (Colorado Parks and Wildlife 2015b) provides a blueprint for a
collaborative effort to conserve Colorado’s at-risk wildlife and their habitats, with a primary goal
for securing wildlife populations in order to avoid protections implemented so that they do not
require protection via federal or state listing regulations (Colorado Parks and Wildlife 2015b, p.
1). The wolverine is designated as a Tier 1 (highest conservation priority; up from Tier 2) SGCN
(Colorado Parks and Wildlife 2015b, p. 19). The primary conservation action for wolverine
described in the 2015 State Action Plan is to continue discussions among wildlife managers,
conservation partners and stakeholders of the social and political aspects regarding
reintroduction of wolverine populations into the southern Rocky Mountains (Colorado Parks and
Wildlife 2015b, p. 186). The State has not yet prepared a potential restoration program for the
species (Broscheid 2016, pers. comm.).
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Other Conservation Mechanisms

Tribes
Nez Perce Tribe

Wolverines are found within the aboriginal territory of the Nez Perce Tribe in north-central
Idaho, and conservation and restoration of the species within the Nez Perce homeland is
important to the Nez Perce Tribe (Miles 2017, pers. comm.). The Nez Perce Tribe is currently
preparing an Integrated Resource Management Plan (IRMP), a Plant and Wildlife Conservation
Strategy, and a Forest Management plan with the wolverine defined as a species of conservation
concern in all three draft plans (Miles 2017, pers. comm.). The planning area for the IRMP,
which is being prepared in partnership with the Bureau of Indian Affairs, incorporates the
approximately 311,608 ha (770,000 ac) Nez Perce Reservation, located within portions of Nez
Perce, Lewis, Clearwater, Latah, and Idaho Counties in north-central Idaho
(http://www.nezperce.org/irmp/; accessed August 24, 2017). The preparation of the IRMP is
currently at the scoping stage in the NEPA process for development of a Programmatic
Environmental Impact Statement (http://www.nezperce.org/irmp/; accessed August 24, 2017).

The Shoshone-Bannock Tribes

The Shoshone-Bannock Tribes are currently conducting climate change modeling for the
Northern Rocky Mountains as part of its preparation of a Climate Change Adaptation Plan
(Edmo 2016, pers. comm.). The Upper Snake River Tribes Foundation (USRT), which is
comprised of four member tribes—the Burns Paiute Tribe, Fort McDermitt Paiute-Shoshone
Tribe, Shoshone-Bannock Tribes of the Fort Hall Reservation, and Shoshone-Paiute Tribes of the
Duck Valley Reservation—within the Upper Snake River Watershed region, prepared a Climate
Change Vulnerability Assessment in February 2017 (Petersen et al. 2017, entire). The assessment
is the first of three steps the USRT and its member tribes plan activities over the next several
years as part of a comprehensive climate change effort, and will include an Adaptation Plan
(expected to be completed in 2017-2018), and, depending on future funding, a process for
development of Implementing Adaptation Actions and Monitoring (Petersen et al. 2017, p. 7).
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Appendix H-NOAA/CU Study Areas Used to Evaluate Future Snow Persistence
(from Ray et al., 2017)

Glacier National Park Study Area
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Rocky Mountain National Park Study Area
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From: Shoemaker, Justin

To: Nelson, Marjorie

Cc: Jodi Bush

Subject: Re: Checking in re wolverine listing
Date: Monday, November 13, 2017 9:06:35 AM
Marj,

We're aiming for mid May 2018 for a withdrawal or proposed rule to publish.

Justin Shoemaker

Classification and Recovery Biologist
U.S. Fish and Wildlife Service, Region 6
Phone: 309-757-5800 x214

Email: justin_shoemaker@fws.gov

On Tue, Nov 7, 2017 at 12:10 PM, Nelson, Marjorie <marjorie_nelson@fws.gov> wrote:
What's a good estimate for time to finding through the RO. | didn't want to over
commit nor do | want to guesstimate howling it will take to get through HQ.
However, Justin, if you have a batch this is aiming for, we can offer that.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U_S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

---------- Forwarded message ----------

From: Jacobsen, Dana <dana.jacobsen@sol.doi.gov>

Date: Tue, Nov 7, 2017 at 10:25 AM
Subject: Re: Checking in re wolverine listing
To: "Nelson, Marjorie" <marjorie_nelson@fws.gov>

On Tue, Nov 7, 2017 at 10:04 AM, Nelson, Marjorie <marjorie nelson@fws.gov> wrote:
We are shooting for a recommendation meeting in January. The finding will be
written based on that meeting.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

On Tue, Nov 7, 2017 at 9:48 AM, Jacobsen, Dana <dana.jacobsen@sol.doi.gov> wrote:
Great--when would FWS then prepare its finding and make the public

announcement about the outcome of the process?

On Mon, Nov 6, 2017 at 1:09 PM, Nelson, Marjorie <marjorie_nelson@fws.gov>
wrote:




Hi Dana,

We're shooting for a recommendation team meeting in January. Let us know
if you have any other questions.

Marj

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

---------- Forwarded message ----------

From: Michael Thabault <michael thabault@fws.gov>

Date: Mon, Nov 6, 2017 at 12:53 PM

Subject: Fwd: Checking in re wolverine listing

To: Marjorie Nelson <marjorie nelson@fws.gov>, Jodi Bush <Jodi_Bush@fws.gov>

7?

Michael Thabault

Assistant Regional Director
Ecological Services
Mountain Prairie Region

Begin forwarded message:

From: "Jacobsen, Dana" <dana.jacobsen@sol.doi.gov>
Date: November 6, 2017 at 12:34:53 PM MST

To: Michael Thabault <michael thabault@fws.gov>
Subject: Fwd: FW: Checking in re wolverine listing

Hi Mike,

What is FWS's schedule for completing wolverine? I know FWS
has the draft SSA (that I need to review), but what time frame are
you all looking at?

—————————— Forwarded message ----------

From: Crable, Trent (ENRD) <Trent.Crable@usdoj.gov>
Date: Mon, Nov 6, 2017 at 11:02 AM

Subject: FW: Checking in re wolverine listing

To: "Jacobsen, Dana" <dana.jacobsen(@sol.doi.gov>

Cc: "Flax, Meredith (ENRD)" <Meredith.Flax(@usdoj.gov>



The beast has ARISEN!

From: Timothy Preso [mailto:tpreso@earthjustice.org]
Sent: Monday, November 06, 2017 1:00 PM

To: Crable, Trent (ENRD) <T'Crable@ ENRD.USDOJ.GOV>
Cc: Katherine O'Brien <kobrien@earthjustice.org>
Subject: Checking in re wolverine listing

Hi Trent — I am writing to request an update regarding the U.S. Fish and
Wildlife Service’s remand action for the wolverine listing. Last January
you and I had discussed a stipulation by which the Service would issue
either a new listing withdrawal or a new proposed listing rule by
September 2017. That stipulation was never finalized and September
2017 has passed without action by the Service on the wolverine.
Nevertheless, the Montana district court was clear in directing the Service
to “to take action at the earliest possible, defensible point in time” on the
wolverine listing. Further, the Montana court’s remand decision restored
the status quo immediately prior to the Service’s publication of the
unlawful 2014 listing withdrawal decision for the wolverine —i.e., it
restored the circumstance where the Service faces the end of its six-month
extension period pursuant to 16 U.S.C. 1533(b)(6)(B)(i) and therefore is
required by the Endangered Species Act to issue a prompt listing
determination. See Sierra Club v. U.S. E.P.A., 850 F. Supp. 2d 300, 304
(D.D.C. 2012); Sierra Club v. Johnson, 374 F. Supp. 2d 30, 32-33
(D.D.C. 2005); Envtl. Def. v. Leavitt, 329 F. Supp. 2d 55, 64 (D.D.C.

2004); Oxfam Am., Inc. v. Sec. & Exch. Comm’n, No. 14-13648-DJC,
2015 WL 5156554, at *3 (D. Mass. Sept. 2, 2015).

Would you please provide an update on the Service’s timeline for
completing the remand process for the wolverine listing? Thanks,

-- Tim Preso

Tim Preso

Managing Attorney
Earthjustice

313 East Main Street



Bozeman, MT 59715
T: 406-586-9699
F: 406-586-9695
www.earthjustice.org

Because the earth needs a good lawyer

The information contained in this email message may be privileged, confidential
and protected from disclosure. If you are not the intended recipient, any
dissemination, distribution or copying is strictly prohibited. If you think that you
have received this email message in error, please notify the sender by reply email
and delete the message and any attachments.

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER







From: Michael Thabault

To: Nelson. Marjorie

Cc: Nicole Alt; Jodi Bush; Justin Shoemaker/R6/FWS/DOI
Subject: Re: Checking in re wolverine listing

Date: Tuesday, November 28, 2017 12:53:23 PM

Jodi needs to check

Michael Thabault

Assistant Regional Director
Ecological Services
Mountain Prairie Region

On Nov 28, 2017, at 12:48 PM, Nelson, Marjorie <marjorie_nelson@fws.gov> wrote:

Are we okay with litigants knowing we're planning on a May deadline for
lynx? | don't see why not since we never entered a formal agreement on
the deadline.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

---------- Forwarded message ----------

From: Jacobsen, Dana <dana.jacobsen@sol.doi.gov>
Date: Tue, Nov 28, 2017 at 12:45 PM

Subject: Re: Checking in re wolverine listing

To: "Nelson, Marjorie" <marjorie nelson@fws.gov>

Let me know if I can pass this info to DOJ. Our DOJ attorney asked
again today about what he can share with plaintiffs about the timeline for
a wolverine listing determination.

On Wed, Nov 15, 2017 at 1:55 PM, Jacobsen, Dana
<dana.jacobsen@sol.doi.gov> wrote:
Can I pass this info to DOJ, so the information can be sent to potential

litigants?

On Mon, Nov 13, 2017 at 9:31 AM, Nelson, Marjorie
<marjorie_nelson@fws.gov> wrote:

we're aiming for mid-May for withdrawal or new proposed rule.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell






From: "Jacobsen, Dana" <dana.jacobsen(@sol.doi.gov>
Date: November 6, 2017 at 12:34:53 PM MST

To: Michael Thabault <michael thabault@fws.gov>
Subject: Fwd: FW: Checking in re wolverine listing

Hi Mike,

What is FWS's schedule for completing
wolverine? I know FWS has the draft SSA (that I
need to review), but what time frame are you all
looking at?

—————————— Forwarded message ----------

From: Crable, Trent (ENRD)
<Trent.Crable(@usdoj.gov>

Date: Mon, Nov 6, 2017 at 11:02 AM

Subject: FW: Checking in re wolverine listing

To: "Jacobsen, Dana" <dana.jacobsen@sol.doi.gov>
Cc: "Flax, Meredith (ENRD)"
<Meredith.Flax(@usdoj.gov>

The beast has ARISEN!

From: Timothy Preso [mailto:tpreso@earthjustice.org]
Sent: Monday, November 06, 2017 1:00 PM

To: Crable, Trent (ENRD)
<TCrable@ENRD.USDOJ.GOV>

Cc: Katherine O'Brien <kobrien@earthjustice.org>
Subject: Checking in re wolverine listing

Hi Trent — I am writing to request an update regarding
the U.S. Fish and Wildlife Service’s remand action for
the wolverine listing. Last January you and I had
discussed a stipulation by which the Service would issue
either a new listing withdrawal or a new proposed listing
rule by September 2017. That stipulation was never
finalized and September 2017 has passed without action
by the Service on the wolverine. Nevertheless, the



Montana district court was clear in directing the Service
to “to take action at the earliest possible, defensible point
in time” on the wolverine listing. Further, the Montana
court’s remand decision restored the status quo
immediately prior to the Service’s publication of the
unlawful 2014 listing withdrawal decision for the
wolverine — i.e., it restored the circumstance where the
Service faces the end of its six-month extension period
pursuant to 16 U.S.C. 1533(b)(6)(B)(i) and therefore is
required by the Endangered Species Act to issue a
prompt listing determination. See Sierra Club v. U.S.
E.P.A., 850 F. Supp. 2d 300, 304 (D.D.C. 2012); Sierra
Club v. Johnson, 374 F. Supp. 2d 30, 32-33 (D.D.C.
2005); Envtl. Def. v. Leavitt, 329 F. Supp. 2d 55, 64
(D.D.C. 2004); Oxfam Am., Inc. v. Sec. & Exch.
Comm’n, No. 14-13648-DJC, 2015 WL 5156554, at *3
(D. Mass. Sept. 2, 2015).

Would you please provide an update on the Service’s
timeline for completing the remand process for the
wolverine listing? Thanks,

-- Tim Preso

Tim Preso

Managing Attorney
Earthjustice

313 East Main Street
Bozeman, MT 59715
T: 406-586-9699

F: 406-586-9695
www.earthjustice.org

Because the earth needs a good lawyer

The information contained in this email message may be
privileged, confidential and protected from disclosure. If you are
not the intended recipient, any dissemination, distribution or
copying is strictly prohibited. If you think that you have received
this email message in error, please notify the sender by reply
email and delete the message and any attachments.



Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

/55 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE
NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER




Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER




From: Crizzle, Betty

To: Jodi Bush
Subject: Re: Checking in re wolverine listing
Date: Tuesday, November 28, 2017 1:22:58 PM

Marj says lynx, but assume she means wolverine. Justin is the right person to answer since he
is primary author on writing FR document.

On Tue, Nov 28, 2017 at 11:57 AM, Jodi Bush <jodi_bush@fws.gov> wrote:
What do you think? JB

Sent from my iPhone

Begin forwarded message:

From: Michael Thabault <michael thabault@fws.gov>

Date: November 28, 2017 at 12:53:16 PM MST

To: "Nelson, Marjorie" <marjorie nelson@fws.gov>

Cc: Nicole Alt <Nicole Alt@fws.gov>, Jodi Bush <jodi_bush@fws.gov>,
"Justin Shoemaker/R6/FWS/DOI" <justin_shoemaker@fws.gov>
Subject: Re: Checking in re wolverine listing

Jodi needs to check

Michael Thabault

Assistant Regional Director
Ecological Services
Mountain Prairie Region

On Nov 28, 2017, at 12:48 PM, Nelson, Marjorie <marjorie nelson@fws.gov>
wrote:

Are we okay with litigants knowing we're planning on a May
deadline for lynx? | don't see why not since we never
entered a formal agreement on the deadline.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

---------- Forwarded message ----------

From: Jacobsen, Dana <dana.jacobsen(@sol.doi.gov>
Date: Tue, Nov 28, 2017 at 12:45 PM

Subject: Re: Checking in re wolverine listing

To: "Nelson, Marjorie" <marjorie nelson@fws.gov>






other questions.
Marj

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

---------- Forwarded message ----------
From: Michael Thabault

<michael thabault@fws.gov>
Date: Mon, Nov 6, 2017 at 12:53 PM

Subject: Fwd: Checking in re wolverine listing
To: Marjorie Nelson <marjorie nelson@fws.gov>,
Jodi Bush <Jodi_Bush@fw >

7?

Michael Thabault

Assistant Regional Director
Ecological Services
Mountain Prairie Region

Begin forwarded message:

From: "Jacobsen, Dana"

<dana.jacobsen(@sol.doi.gov>
Date: November 6, 2017 at 12:34:53 PM

MST
To: Michael Thabault

<michael thabault@fws.gov>
Subject: Fwd: FW: Checking in re

wolverine listing

Hi Mike,

What is FWS's schedule for
completing wolverine? I know FWS
has the draft SSA (that I need to
review), but what time frame are you
all looking at?

—————————— Forwarded message ----------
From: Crable, Trent (ENRD)

<Trent.Crable@usdoj.gov>



Date: Mon, Nov 6, 2017 at 11:02 AM
Subject: FW: Checking in re wolverine
listing

To: "Jacobsen, Dana"
<dana.jacobsen@sol.doi.gov>

Cc: "Flax, Meredith (ENRD)"
<Meredith.Flax@usdoj.gov>

The beast has ARISEN!

From: Timothy Preso
[mailto:tpreso@earthjustice.org]

Sent: Monday, November 06, 2017 1:00
PM

To: Crable, Trent (ENRD)
<TCrable@ENRD.USDOJ.GOV>

Cec: Katherine O'Brien
<kobrien@earthjustice.org>

Subject: Checking in re wolverine listing

Hi Trent — I am writing to request an
update regarding the U.S. Fish and
Wildlife Service’s remand action for the
wolverine listing. Last January you and |
had discussed a stipulation by which the
Service would issue either a new listing
withdrawal or a new proposed listing rule
by September 2017. That stipulation was
never finalized and September 2017 has
passed without action by the Service on
the wolverine. Nevertheless, the Montana
district court was clear in directing the
Service to “to take action at the earliest
possible, defensible point in time” on the
wolverine listing. Further, the Montana
court’s remand decision restored the status
quo immediately prior to the Service’s
publication of the unlawful 2014 listing
withdrawal decision for the wolverine —
1.e., it restored the circumstance where the
Service faces the end of its six-month
extension period pursuant to 16 U.S.C.



1533(b)(6)(B)(i) and therefore is required
by the Endangered Species Act to issue a
prompt listing determination. See Sierra
Clubv. U.S. E.P.A., 850 F. Supp. 2d 300,
304 (D.D.C. 2012); Sierra Club v.
Johnson, 374 F. Supp. 2d 30, 32-33
(D.D.C. 2005); Envtl. Def. v. Leavitt, 329
F. Supp. 2d 55, 64 (D.D.C. 2004); Oxfam
Am., Inc. v. Sec. & Exch. Comm’n, No.
14-13648-DJC, 2015 WL 5156554, at *3
(D. Mass. Sept. 2, 2015).

Would you please provide an update on
the Service’s timeline for completing the
remand process for the wolverine listing?
Thanks,

-- Tim Preso

Tim Preso

Managing Attorney
Earthjustice

313 East Main Street
Bozeman, MT 59715
T: 406-586-9699

F: 406-586-9695
www.earthjustice.org

Because the earth needs a good lawyer

The information contained in this email
message may be privileged, confidential and
protected from disclosure. If you are not the
intended recipient, any dissemination,
distribution or copying is strictly prohibited. If
you think that you have received this emalil
message in error, please notify the sender by
reply email and delete the message and any
attachments.



Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

/55 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A
NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE
NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE
NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lak 021

(303) 445-0639****#**NOTE THIS IS A NEW PHONE
NUMBER




Dana Jacobsen

Assistant Regional Solicitor
Rocky Mountain Regional Office
Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215
(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Betty J. Grizzle, D.Env.

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
Carlsbad Fish and Wildlife Office
2177 Salk Ave, Suite 250
Carlsbad, CA 92008
760-431-9440, ext. 215
760-431-5901 fax



From: Nelson. Marjorie

To: Shoemaker, Justin

Cc: Bush, Jodi; Michael Thabault; Nicole Alt; Betty Grizzle
Subject: Re: Checking in re wolverine listing

Date: Thursday, November 30, 2017 10:59:06 AM

thanks! | can give Dana that caveat of uncertainty of review when it gets to DC.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

On Thu, Nov 30, 2017 at 9:55 AM, Shoemaker, Justin <justin_shoemaker@fws.gov> wrote:
I'm confident we can meet our internal deadline of May for the FR doc, at least our part of
that process. I have little control of how fast it gets through HQ and whoever else may feel
the need to review it.

Justin Shoemaker

Classification and Recovery Biologist
U.S. Fish and Wildlife Service, Region 6
Phone: 309-757-5800 x214

Email: justin _shoemaker@fws.gov

On Thu, Nov 30, 2017 at 10:41 AM, Bush, Jodi <jodi_bush@fws.gov> wrote:
Betty says Justin is in charge of rulemaking doc so if he can do (she plans on providing
review) then OK. JB

Jodi L. Bush

Office Supervisor

Montana State Ecological Services Office
585 Shepard Way, Suite 1

Helena, MT 59601

(406) 449-5225, ext.205

On Tue, Nov 28, 2017 at 12:47 PM, Nelson, Marjorie <marjorie nelson@fws.gov> wrote:
Are we okay with litigants knowing we're planning on a May deadline for lynx? |
don't see why not since we never entered a formal agreement on the deadline.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258 direct

720-582-3524 cell

—————————— Forwarded message ----------

From: Jacobsen, Dana <dana.jacobsen@sol.doi.gov>
Date: Tue, Nov 28, 2017 at 12:45 PM

Subject: Re: Checking in re wolverine listing

To: "Nelson, Marjorie" <marjorie nelson@fws.gov>






---------- Forwarded message ----------

From: Michael Thabault <michael thabault@fws.gov>
Date: Mon, Nov 6, 2017 at 12:53 PM

Subject: Fwd: Checking in re wolverine listing

To: Marjorie Nelson <marjorie_nelson@fws.gov>, Jodi Bush
<Jodi_Bush@fws.gov>

??

Michael Thabault

Assistant Regional Director
Ecological Services
Mountain Prairie Region

Begin forwarded message:

From: "Jacobsen, Dana" <dana.jacobsen@sol.doi.gov>

Date: November 6, 2017 at 12:34:53 PM MST
To: Michael Thabault <michael thabault@fws.gov>
Subject: Fwd: FW: Checking in re wolverine listing

Hi Mike,

What is FWS's schedule for completing wolverine? I
know FWS has the draft SSA (that I need to review), but
what time frame are you all looking at?

---------- Forwarded message ----------

From: Crable, Trent (ENRD) <Trent.Crable@usdoj.gov>
Date: Mon, Nov 6, 2017 at 11:02 AM

Subject: FW: Checking in re wolverine listing

To: "Jacobsen, Dana" <dana.jacobsen(@sol.doi.gov>

Cc: "Flax, Meredith (ENRD)" <Meredith.Flax@usdoj.gov>

The beast has ARISEN!

From: Timothy Preso [mailto:tpreso@earthjustice.org]
Sent: Monday, November 06, 2017 1:00 PM



To: Crable, Trent (ENRD) <T'Crable@ENRD.USDOJ.GOV>
Cc: Katherine O'Brien <kobrien@earthjustice.org>
Subject: Checking in re wolverine listing

Hi Trent — I am writing to request an update regarding the U.S.
Fish and Wildlife Service’s remand action for the wolverine
listing. Last January you and I had discussed a stipulation by
which the Service would issue either a new listing withdrawal
or a new proposed listing rule by September 2017. That
stipulation was never finalized and September 2017 has passed
without action by the Service on the wolverine. Nevertheless,
the Montana district court was clear in directing the Service to
“to take action at the earliest possible, defensible point in time”
on the wolverine listing. Further, the Montana court’s remand
decision restored the status quo immediately prior to the
Service’s publication of the unlawful 2014 listing withdrawal
decision for the wolverine — i.e., it restored the circumstance
where the Service faces the end of its six-month extension
period pursuant to 16 U.S.C. 1533(b)(6)(B)(i) and therefore is
required by the Endangered Species Act to issue a prompt
listing determination. See Sierra Club v. U.S. E.P.A., 850 F.
Supp. 2d 300, 304 (D.D.C. 2012); Sierra Club v. Johnson, 374
F. Supp. 2d 30, 32-33 (D.D.C. 2005); Envtl. Def. v. Leavitt,
329 F. Supp. 2d 55, 64 (D.D.C. 2004); Oxfam Am., Inc. v. Sec.
& Exch. Comm’n, No. 14-13648-DJC, 2015 WL 5156554, at
*3 (D. Mass. Sept. 2, 2015).

Would you please provide an update on the Service’s timeline
for completing the remand process for the wolverine listing?
Thanks,

-- Tim Preso

Tim Preso

Managing Attorney
Earthjustice

313 East Main Street
Bozeman, MT 59715
T: 406-586-9699

F: 406-586-9695
www.earthjustice.org

Because the earth needs a good lawyer



The information contained in this email message may be privileged,
confidential and protected from disclosure. If you are not the intended
recipient, any dissemination, distribution or copying is strictly
prohibited. If you think that you have received this email message in
error, please notify the sender by reply email and delete the message
and any attachments.

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE
NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER




Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

755 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER

Dana Jacobsen

Assistant Regional Solicitor

Rocky Mountain Regional Office

Office of the Solicitor

/55 Parfet, Suite 151

Lakewood, CO 80215

(303) 445-0639******NOTE THIS IS A NEW PHONE NUMBER




From: Nelson. Marjorie

To: Jacobsen, Dana

Cc: Justin Shoemaker/R6/FWS/DOI; Jodi Bush; Seth Willey; Betty Grizzle
Subject: Task list for wolverine.

Date: Tuesday, November 22, 2016 9:26:16 AM

Attachments: Wolverine schedule chart PDF.pdf

Dana,

Here is the task list to get through a wolverine decision. Please let us know if you
have any questions.

thanks,

Matrj

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258









From: Nelson. Marjorie

To: Jacobsen, Dana; Crable, Trent (ENRD)

Cc: Justin Shoemaker/R6/FWS/DOI; Jodi Bush; Seth Willey; Betty Grizzle
Subject: Re: Task list for wolverine.

Date: Tuesday, November 22, 2016 4:23:01 PM

Trent - here is the task list without the timeframes, as we talked about. Please let me
know if you have any questions.

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258

On Tue, Nov 22, 2016 at 9:25 AM, Nelson, Marjorie <marjorie nelson@fws.gov> wrote:

Dana,
Here is the task list to get through a wolverine decision. Please let us know if you

have any questions.
thanks,
Marj

Marjorie Nelson

Chief, Division of Ecological Services
Mountain-Prairie Region

U.S. Fish and Wildlife Service
303-236-4258



From: Shoemaker. Justin

To: Jacobsen, Dana

Subject: Wolverine discussion today - RD briefing memo attached
Date: Thursday, June 15, 2017 9:28:49 AM

Attachments: Briefing Memo for RD Wolverine SSA update 06142017.docx

Justin Shoemaker
Classification Biologist

U.S. Fish and Wildlife Service, Region 6
Phone: 309-757-5800 x214

Email: justin_shoemaker@fws.gov



BRIEFING MEMORANDUM FOR THE REGIONAL DIRECTOR

DATE: June 14, 2017
FROM: Michael Thabault, Assistant Regional Director, Ecological Services

SUBJECT:  Wolverine Species Status Assessment Update

To inform the Regional Director of the progress made on the North American wolverine
(wolverine) Species Status Assessment (SSA) Report and the key information that will be of
interest to the eventual wolverine listing decision. A Regional Director briefing is scheduled for
June 15.

BACKGROUND

In compliance with the April 4, 2016, Montana District Court’s (Court) order that vacated our
previous withdrawal of a proposed rule to list the contiguous U.S. Distinct Population Segment
(DPS) of the wolverine (79 FR 47522; August 13, 2014), we will prepare either a revised
proposed rule to list or a revised withdrawal of the previous proposed rule (78 FR 7864;
February 4, 2013). On October 18, 2016 (81 FR 71670), we published a Federal Register notice
that announced the vacature of the withdrawal rule, the proposed status reinstation, and the
reopening of the public comment period on the February 4, 2013, proposed rule to list the
wolverine as a threatened species.

DISCUSSION

Court Order — Highlighted in the Court’s order were the U. S. Fish and Wildlife Service’s
determinations regarding: (a) the threat posed to the wolverine by the effects of climate change at
the reproductive denning scale, (b) the threat posed to the wolverine by small population size and
lack of genetic diversity, and (c) application of the Significant Portion of its Range (SPR) Policy
to the wolverine. In our SSA Report, we are reviewing previously considered and new
information to address the Court’s concerns and we are using the best available information upon
which to base our listing decision.

Range of the Species — Based on both previously considered and new information, we have
revised the wolverine range across the contiguous United States. The revised range is smaller
than what was considered in previous rules.

Trapping Data — We have additional trapping data that were not available to us in 2014, which
we are using to inform the species’ range and trapping impacts in Canada (British Columbia and
Alberta).

National Oceanic and Atmospheric Administration and University of Colorado Snow Persistence
Model — High resolution snow pack models have been developed for Glacier and Rocky
Mountain National Parks. These areas bracket the DPS range for the wolverine in the contiguous
United States. Most model scenarios indicate significant future snow persistence through April




and May for 1) elevations currently used for denning in Glacier National Park and 2) the inferred
elevations where wolverines would be expected to den in Rocky Mountain National Park.

New denning information — We have received new information on wolverine research that was
not available to us in 2014, including several peer-reviewed publications. This new information
provides additional insights into the timing and location of wolverine den sites such as
documentation of natal den sites in locations outside of areas previously predicted by Copeland
et al.’s (2010) snow model in North America and in Scandinavia.

Population Viability Analysis (PVA) — We are coordinating with the United States Geological
Survey to develop a PVA to inform minimum viable population size and to develop future
scenarios that model the potential effects of demographic and habitat parameters on the
wolverine’s population in the contiguous United States.

Genetics — Regarding our 2014 withdrawal, the Court stated that we failed to articulate how our
statements regarding the following did not constitute adverse effects to wolverine:

e Apparent loss of connectivity between Rocky Mountains and Canada prevented influx of
genetic material needed to maintain or increase the genetic diversity in the contiguous
United States.

e Effective population size is too low to support the subpopulations in the contiguous
United States.

e QGenetic drift has already occurred in subpopulations in the contiguous United States as
compared to Canada, and a continued loss of genetic diversity may lead to inbreeding
depression and inability of wolverines to persist in the contiguous United States.

To address these concerns, we need to reevaluate these genetic issues. As such, we need to
determine whether there is a threat for inbreeding depression based on small population size. In
addition, knowledge gained through a more thorough and complete analysis of the genetic
structure of wolverine populations throughout North America would better inform our listing
determination.

NEXT STEPS

We plan to present the final SSA Report, with peer and partner review incorporated, to the RD
and decision team by December 2017.

ATTACHMENTS

See attached for a schedule outlining steps and timelines for preparation of the SSA Report and
listing decision documents.





