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Invited reply

Wishful thinking:
imagining that the current
Great Lakes wolf is the
same entity that

existed historically

Mech (2009) asserts that our results (Leonard &
Wayne 2008) are not representative of the Great Lakes
wolf that was restored. His conclusion is based on the
assertions that: (i) wolves ‘segregate’ genetically,
(i) current and historic samples were not from the
same localities, and, finally, (iii) the numerical delist-
ing conditions were met and hence followed all the
legal criteria. We address each of these issues below.

(1) Wolves fsegregate’ gemetically. Wolves only show
weak patterns of differentiation over small
geographical distances (Lehman er al. 1991;
Roy et al. 1994, 1996). Specifically, Geffen
er al. (2004) find a strong association between
genetic divergence and ecological differences
between habitats on a continental scale. The
close ties between the Minnesota, Wisconsin
and Michigan populations are explicitly
acknowledged under the delisting plan, which
allowed for a lower numerical limit because
these populations were closely connected (Fish
& Wildlife Service 2003). Without evidence for
isolation or distinct habitat differences, assert-
ing that these populations are genetically dis-
tinct on this limited geographical scale calls
into question the numerical limits of delisting
and its legal basis and is not supported by the
evidence in Geffen er al. (2004).

(i) Representativeness of our historic sample. Regrettably,
we could not find historical wolves from Minne-
sota to include in our study. However, with regard
to our samples from Wisconsin and Michigan,
we feel they are representative of northeastern
Minnesota and the Great Lakes recovery area. It
is thought that the founders of the Wisconsin and
Michigan populations derive from northeastern
Minnesota, and this was the basis for defining the
recovery area to include all three states (Fish &
Wildlife Service 2003). It is likely that these areas
were similarly connected in the historic popu-
lation. Finally, the focus on Minnesota in Mech’s
(2009) letter seems somewhat misplaced; the
delisting concerns all three states, hence the
analysis of specimens in the entire Great Lakes
region is relevant to delisting.

The accompanying comment can be viewed on page 65 or at http://
dx.doi.org/doi:10.1098/rsbl.2008.0440

Received 15 September 2008
Accepted 22 September 2008

Two unfortunate oversights by Mech (2009)
are pertinent to the representativeness of our
historic sample. The first concerns the distri-
bution of the modern haplotypes in our sample.
As we state in the first line of the Methods
section, we choose 68 recent wolves to represent
the diversity of coyote-like and wolf-like mtDNA
haplotypes from Lehman er al. (1991). This
previous study sampled 160 wolves from the
Great Lakes area, including 88 from north and
northeastern Minnesota and 51 from southern
Ontario. Both areas are likely sources for the
founders of the Wisconsin and Michigan popu-
lations (Lehman er al. 1991; Fish & Wildlife
Service 2003). The population sampled in north-
eastern Minnesota by Lehman er al clearly
represents a substantial portion of the recovery
area in that state. As discussed in Lehman ez al
(1991), all haplotypes found in recent Minnesota
wolves were also found to the east in Ontario. In
other words, haplotypes unique to northeastern
Minnesota were not found, which does not
support Mech’s (2009) assertion that the popu-
lation is genetically distinct. Unfortunately, the
mtDNA haplotypes in Lehman ez al. (1991) were
based on restriction fragment polymorphisms
that are not directly comparable with the
sequences generated from the historic samples.
For this reason, we sequenced a representative
subset of the haplotypes found throughout
Minnesota and Ontario for comparison.
Secondly, Mech’s (2009) critique ignores a
central finding of our paper. Mech states cor-
rectly that 31 per cent of the recent population
has historic haplotypes. However, all haplotypes
are not equal and the dominant haplotypes
missing in the recent sample belong to a
divergent group of sequences (GL1, GL3, GL5,
GL6 and GLS8) that probably derive from a wolf
unique to the Great Lakes area. These divergent
haplotypes are lost at the expense of coyote-like
and grey wolf sequences, which become more
frequent in the recent sample (although some
are shared with the historic sample). Without
considering the phylogenetic distribution of
haplotypes, the comparison is misleading.
Furthermore, it is unlikely that the recent
wolves sampled by Lehman et al. (1991)
included this divergent group of sequences
since we sequenced representatives from all
restriction fragment haplotypes and none were
genetically close to the historic sequences. In
fact, we find these divergent sequences in 9 out
of 17 historic samples, and the possibility of
missing this divergent group of sequences in our
sequenced sample of 68 wolves or the 88 wolves
restriction fragment length polymorphism typed
from northeastern Minnesota is slim (e.g. the
binomial probability of observing one or more
divergent haplotypes in the recent sample of 68
wolves is p>0.999 if the collective frequency of
these haplotypes is 10%).

The delisting s legal. We never question the legality
of the delisting, but rather its rationale. The
delisting document has extensive discussion of
hybridization and the taxonomic problems of
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Great Lakes wolves (Fish & Wildlife Service
2003), but this issue is ignored in the delisting
requirements. The cause of the hybridization is
not well understood, and it may stem from
human activities that could be mitigated, and
thus deserves some consideration.

In summary, we stand firmly by our conclusion
that both coyote and grey wolf mitochondrial haplo-
types have introgressed into the population of wolves
around the Great Lakes. Nearly all genetic studies of
wild vertebrates can be questioned to some extent on
sampling grounds, but in this case, our conclusion
that the historic population contained a greater
proportion of unique sequences is robust given our
sampling regime and the known history of wolves in
the recovery area.

Jennifer A. Leonard"* and Robert K. Wayne?

' Department of Evolutionary Biology, Uppsala
University, 75236 Uppsala, Sweden

2Department of Ecology and Evolutionary Biology,
University of California, Los Angeles, CA 90095, USA
*(jennifer.leonard@ebc.uu.se)

Biol. Letz. (2009)

Fish & Wildlife Service 2003 Final rule to reclassify and
remove the gray wolf from the list of endangered and
threatened wildlife in portions of the conterminous
United States. Fed. Reg. 68, 15 804—15 875.

Geffen, E., Anderson, M. J. & Wayne, R. K. 2004 Climate
and habitat barriers to dispersal in the highly mobile
grey wolf. Mol. Ecol. 13, 2481-2490. (doi:10.1111/
j.1365-294X.2004.02244.x)

Lehman, N., Eisenhawer, A., Hansen, K., Mech, D. L.,
Peterson, R. O., Gogan, P. J. P. & Wayne, R. K. 1991
Introgression of coyote mitochondrial DNA into sympa-
tric North American gray wolf populations. Evolution 45,
104-119. (doi:10.2307/2409486)

Leonard, J. A. & Wayne, R. K. 2008 Native Great Lakes
wolves were not restored. Biol. Lert. 4, 95-98. (doi:10.
1098/rsbl.2007.0354)

Mech, L. D. 2009 Comment. Crying wolf: concluding that
wolves were not restored. Biol. Lert. 5, 65-66. (doi:10.
1098/rsbl.2008.0440)

Roy, M. S., Geffen, E., Smith, D., Ostrander, E. & Wayne,
R. K. 1994 Patterns of differentiation and hybridization
in North American wolf-like canids revealed by analysis
of microsatellite loci. Mol. Biol. Evol. 11, 553-570.

Roy, M. S., Geffen, E., Smith, D. & Wayne, R. K. 1996 Mole-
cular genetics of pre-1940 red wolves. Conserv. Biol. 10,
1413-1424. (doi:10.1046/.1523-1739.1996.10051413.x)


http://dx.doi.org/doi:10.1111/j.1365-294X.2004.02244.x
http://dx.doi.org/doi:10.1111/j.1365-294X.2004.02244.x
http://dx.doi.org/doi:10.2307/2409486
http://dx.doi.org/doi:10.1098/rsbl.2007.0354
http://dx.doi.org/doi:10.1098/rsbl.2007.0354
http://dx.doi.org/doi:10.1098/rsbl.2008.0440
http://dx.doi.org/doi:10.1098/rsbl.2008.0440
http://dx.doi.org/doi:10.1046/j.1523-1739.1996.10051413.x
http://rsbl.royalsocietypublishing.org/

	Wishful thinking: imagining that the current Great Lakes wolf is the same entity that existed historically
	head2


