Mexican Gray Wolf
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History of Mexican Wolf

* Most genetically distinct subspecies of North
American Gray Wolves

= Core population in the montane woodlands of
Southern NM/AZ and Northern Mexico

= Extirpated from the US in the early 1970’s
= Listed as an endangered species in 1976

= Captive breeding program established in 1977
to 1980
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Captive Breeding

Created with the last remaining wild wolves
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51 facilities across US/Mexico @
N
3 Pre-release facilities in the US :\J

Originally source for re-establishing
populations

Today provide for inserting genetic
diversity into wild population
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Number of Wolves
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PHASE |

Mean A = 1.689

Mean releases: 13.5
Pups "recruited": 10.0
Annual mortality: 0.241

Mean removals: 8.3

PHASE ||

Mean A = 0.956

Mean releases: 1.7
Pups "recruited": 13.2
Annual mortality: 0.218
Mean removals: 11.8

PHASE llI

Mean A = 1.148

Mean releases: 1.3
Pups "recruited": 27.4
Annual mortality: 0.211
Mean removals: 3.8

1 Mortality Rate

—&— Minimum Abundance

—@— Releases

—A— Pups "Recruited"

A

h*\

Py

1998 2000

2002

2004

2006 2008

Year

—

2010

2012 2014

2016

Mortality Rate



> o > v : :
3 )
p .

Year-end Minimum Mexican Wolf Count & Minimum Number of Pups Born i5

3

(=]
~N

2005

“ + -" . .
2l vt ;J' »’ ’_
e Y '.‘,; < 'lfr':. $
B e -
140
120
100
80
60
40
20
0
2 & 8 8 8§ 8
o & © © © o
- - ~ o~ ~N ~
=#=Min. Pups Produced (Born)
1998 13 2004 5 2010 0
1999 21 2005 0 2011 0
2000 16 2006 4 2012 0
2001 15 2007 0 2013 1
2002 9 2008 1 2014 2
2003 8 2009 0 2015 1
2016 6
2017 4
2018 8
2019 12

2006

VISIoNn

/

o - - - - - - - -
o o o o o o o o o o o o
~ ~ o~ ~ o~ ~N ~ ~ ~ ~N ~ ~

~==Year-end Minimum Wolf Count

Wldlife CManagement 32



ch./

Y Wl

= 32 pups born (or conceived) in captivity released into wild dens
since 2014

= Minimum of 9 pups out of 20 (45%) were recruited into the
population

= Minimum 4 out of 12 survived to breading age (33%)

= 3 out of 4 breeding age animals have produced offspring
=  Minimum 18 pups produced*
= Have started reproducing at age 2
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Approximately 30 alive in the
wild in Mexico

Annual releases 2011-2018

~45 wolves released since
2011.

Minimum of 19 pups
documented

One pack with 4 consecutive
litters in the wild
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Recovery in Mexico

= At least 2 collared wolves have
entered the US.

= Two uncollared wolves documented
near border (outside Ciudad Juarez).

= Juveniles dispersing and forming
new packs.

= Recovery in Mexico tracking
similarly to the early years in AZ/NM

=  Wild born animals survival much
higher.
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Management Hurdles

= Livestock Depredation

= Release of naive adult wolves

(cnagement ision
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= Movement of animals across international border -

* Permitting issues
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Recovery Plans
= Written in 1982

* No delisting
criteria

= No population |
goal 1982
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Plan Revision
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Mexican wolf habitat suitability analysis in historical
range in the Southwestern US and Mexico

Final Report

Enrique Martinez-Meyer'’, Alejandro Gonzalez-Bernal', Julian A.
Velasco', Tyson L. Swetnam?, Zaira Y. Gonzalez-Saucedo', Jorge
Servin®, Carlos A. Lopez Gonzalez*, Nalleli E. Lara Diaz*, Cristian

Aguilar Miguel*, Carmen Chavez Garcia* & John K. Oakleaf®

1 Instituto de Biologia, Departamento de Zoologia, Universidad Nacional Auténoma
de México, Ciudad Universitaria, Mexico City 04510 Mexico *emm@ib.unam.mx
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Biological Info

Update with current data
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Examine extinction risk
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Determine necessary
numbers




Recovery Criteria
Minimum of two populations meeting

N

abundance and genetic criteria =
B

S

United States 3
a) Average population abundance is 2 320 over 8 consecutive o
years ~

b) The genetic diversity available from the captive population §
has been incorporated into the population so that 22 released QO
wolves have survived to breeding age. @?

Q

Mexico =
S

a) Northern Sierra Madre Occidental average population
abundance is 2 200 over 8 consecutive years

b) The genetic diversity available from the captive population
has been incorporated into the population so that 37 released
wolves have survived to breeding age.
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Biological Conservation 220 (2018) xxx-xxx

Contents lists available at ScienceDirect

Biological Conservation

journal homepage: www.elsevier.com/locate/biocon

Perspective

Perils of recovering the Mexican wolf outside of its historical range 4 )

Eric A. Odell™, James R. Heffelfinger”, Steven S. Rosenstock”, Chad J. Bishop®, Stewart Liley*, I
Alejandro Gonzalez-Bernal®, Julidn A. Velasco"*, Enrique Martinez-Meyer*"

# Colorado Parks and Wildlife, 317 W. Proect Road, Fort Collins, 80526, CO, USA

® Arizona Game and Fish Departmenz, 5000 W. Carefree Highway, Phoenix, AZ 85086, USA

* University of Montana, 32 Campus Drive, Missouda, MT 59812, USA

“ New Mexico Department of Game and Fish, One Wildlife Way, Santa Fe, NM 87507, USA

“ Institueo de Biologla, Universidad Nacional Auténoma de México, Del. Coyoacdn, Mexico City 04510, Mexico

! Departamento de Clencias Biobgicas, Centro Universitario de la Costa, Universidad de Guadalajara, Puerto Vallarta, Jalisco 48280, Mexico

¥ Museo de Zoologia ‘Alfonso L. Herrera', Facultad de Ciencias, Universidad Nacional Auténoma de México, Del. Coyoacdn, Mexico City 04510, Mexico

" Centro del Cambio Global y la Sustentobitidad en o Sureste. AC, Villahermosa, Tabasco 86080, Mexico

ARTICLEINFO ABSTRACT

Keywords: The Mexican wolf (Canis lupus baileyi) was included in the 1973 Endangered Species Act listing of the gray wolf
Canis lupus baileyi (C. lupus), but then listed separately as a subspecies in 2015, Early accounts of its range induded the Sierra
Genetic integrity Madre Occidental of Mexico, southeastern Arizona, southwestern New Mexico, and sometimes western Texas,
Genetic swamping supported by ecological, biogeographic, and morphological data. There have been multiple unsuccessful at-
m‘ g tempts to revise the original 1982 recovery plan and identify areas suitable for Mexican wolf reintroduction.
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Population status
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First release 2011 Sonora; 2012
Chihuahua

First wild born litter produced in
2014

litter 2017

Approximately 30 wolves in the wild

A minimum of two pairs producing
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Genetic rescue and inbreeding depression

in Mexican wolves
Richard J. Fredrickson'”, Peter Siminski’, Melissa Woolf *
and Philip W. Hedrick'"*

! School o[lfa Sciewces, Anzoma Staze Universay, Tompe, AZ 852874301, USA
The Laving Desert, Paim Desers, CA 92260-6156, USA
Turner Endangered Species Frend, Ladder Ranck, Caballo, NM 57931, USA

Although inbeeeding can reduce individual fisness and bute 10 populath mction, gene fow
between inbred but unrelated populations may overcome these effects. Among extant Mexican wolves
(Cawbpwh&y),mbr«mhaduduud guwucdwmnn and potentially lowered fitness, and 25 2
result, three d caprive woll lincages were inning in 1995, We examined the effect of
inbreeding and the ing of the founding lineag) mmmﬁmmmsmmeuplwepopummm«n
Istter size in the reintroduced population. We found little evidence of inbreeding depression among captive
wolves of the founding lincages, but large fitness increases, genetic rescue, for all traits examined among F,
offspring of the founding lineages. In addition, we observed strong breeding depression among wolves
descended from F, wolves. These results suggest a high Joad of deleterious alleles in the McBexde lincage,
the laegest of the founding lincages. In the wild, reintroduced population, there were large fitness
differences besween McBride wolves and wolves with sncestry from two o more lineages, again indicating
a genetic rescue. The Jow litter and pack sizes observed in the wild population are consistent with this
genetic load, but it appears that there is still p ial to establish vigorous wild popul

Keywords: comervation genetics; genetic rescue; inbreeding; inbreeding depression; wolves

1. INTRODUCTION
Inbreeding reduces the fitness of wild (Keller & thkr
2002), captive (Ralls o @l 1988) and experi

Mexican wolf (Camés fupus bhalew), an endangered
subspecies of grey wolf, is the most genetscally distinct
bspecies in North Americs (Leonard o ol 2005).

populmons (Lacy @ @l 1996), and Increases the risk of
(N & Pilson 1997; Saccheri

h

H\unun acuvities gh ns range reduced and
lated Mexican wolf popul such thar by 192%

n al 1998). Inbred populations may have fitness restored
by immigravon of unrclsted mdividuals (Wang er al. 1999;
Whitlock e @ 2000), » phenomenon termed ‘genetic
rescue’ (Tallman & @l 2004), Support for genetic rescue
comes from experiments in which ftness was increased
following translocation of outbred individuals into small,
declining wikd populations with Jow fitness ( Westemeier
er al. 1998; Madsen er al. 1999, 2004; Hogg o af. 2006).
Populations with a history of smsall size may have » high
M or nearly fixed, load of ddﬂmous alleles, and the
i ] effect of additional mbreeding may be limited
Hedrick 1994; Hedexk & Kali ki 2000). Small
populations isolated from one another, however, are
P drob fixed for del alleles ar different
Joci. In this case, crosses b inbred populations may
produce offspring with | d ﬁmui. I in
genotic rescue. Whereas the effecs of mb:eedln; in
small populations may be a cause for concern among
conmervation s, the prospect of fitness
and reduced risk Iting from d gene
flow may offer new conservation opportunities.
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they were rare in the United States (Brown 1983), and by
the 19505 their range and numbers in Mexico were greatly
reduced (Leopold 1959), By 1980, fewer than 50 wild
Mexican wolves were thought to remain in solated groups
spread across four Mexxan suates (McBride 1980).
Surveys in Mexico since then have failed to detect
Mexican walves,

All Mexican wolves alive woday origmated from three
captive lmeages founded berween 1961 and 1980 by a
total of seven wolves ( Hednck e af. 1997). These lincages
were managed independently until 1995 when the Aragdn
and Ghost Ranch lneages were merged into the McBride
lineage (Hedrick e al. 1997). By this tme, each linesge
had accumulated substantial levels of inbreeding (see the
electronic supplementary material, figure S1) and the
beterozygesity at microsatellite markers was shout one
half of that observed in northern grey wolves (Wayne &
Vila 2003).

Pairings between lineages began in 1995 with the first
F, pups {those resulting from pairings between lincages)
being born in 1997 (figure S1). Since then, F, wolves have
been bred among themselves, backcrossed 1o McBride
wolves, and bred with cross-lineage wolves (wolves with
ancestry from two or more lineages other than F, wolves),
The inmial goal was for the merged population to have
10% of its ancestry from esch of the Aragon and Ghost
Ranch lineages. Upon review of the fimess effects of the

This joursal is © 2007 The Royal Society




Maximum Pup Count
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89 litters - 1998-2014 (50 more litters and 8 more years)

Vision i

@.

O ildlife CManagement



Mean Litter Size by Year
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Mean Recruitment by Year
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Fate of Captive-raised Wolves

Individual Fate i
F836 lllegally shot -
F1105 lllegally shot near a residence B
F1218 lllegally shot
F1106 Lethally removed for nuisance issues
M1130 Lethally removed for nuisance issues
M1133 Removed to captivity for nuisance issues S
M1054 Removed to captivity for nuisance issues R
M1051 Fate unknown 3
Released with M1051 but he split. Female captured with ,
F1126 pups, 2 pups cross-fostered into the wild Dark Canyon [
Pack (both now breeders in other packs). Female now |
dead.
> The last 9 cases of captive-raised wolves released (2008-2017), 8 failed to 3:
produce offspring that lived 1 year. The only successful genetic contributio 20
were pups from a captive-born female that were cross-fostered and raised byac

wild pack.



« @ Percent of Population Captive-Born

essse Minimum Wild Population




Changes from Draft

1. Mexico recovery 170 to 200

2. Language on the regulatory mech. post
delisting

3. Clarification on abundance criteria

4. No downlisting if MX pop. meet criteria
but not US pop.

W lAlife CManagement Division

5. Release language



Recovery Criteria

2. Effective state and tribal regulations are in place in the
MWEPA in those areas necessary for recovery...Mexico has a
proven track record protecting Mexican wolves...

O llAlife CWManagement Division



Release Language

“...will determining the timing, location
and circumstances of releases of wolves
into the wild ..., from the captive

population, with the Service providing
collaborative...”

O llAlife CWManagement Division



Release Language

“In order to achieve the genetic criteria

... decisions regarding the timing, location and
circumstances of Mexican wolf releases will be
based on input from the IFT, and will be made
cooperatively by the Service with NMDGF with
respect to releases in New Mexico. Additionally,
prior to any releases occurring, the Service will
comply with state permit requirements pursuant
to (i) 43 C.F.R. pt. 24 and (ii) conditions imposed
by any permit issued under section 10(a)(1)(A) of
the Endangered Species Act, 16 U.S.C.
1539(a)(1)(A)"

O llAlife CAManagement Division
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Plan Requirements

Objective and Measurable criteria
Site - specific management actions

Estimates of time and cost
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