
  

Conservation Genomics of the Endangered Mexican Wolf
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Background

The Mexican wolf (Canis lupus baileyi) is a 
distinct subspecies of gray wolf that was extirpated 
from the wild by 1980.  The remaining Mexican 
wolves, however, were maintained in three 
separate captive populations. These populations, 
McBride, Aragón, and Ghost Ranch, are descended 
from only 3, 2, and 2 individuals, respectively.  Over 
time, the small number of founders resulted in a 
high level of inbreeding.  Inbreeding causes 
individuals to manifest slightly deleterious traits, 
thereby reducing the fitness of the population 
(called inbreeding depression).  To mitigate this, 
the three captive wolf lineages were merged in 
1995.  In 1998, wolves were introduced into Arizona 
and New Mexico.  Currently, the free-ranging wolf 
population numbers approximately 40 individuals, 
much below the predicted goal of 100 individuals 
and declining.  Although several factors contribute 
to the lack of population growth, the genetic 
contribution is not well known.  New advances in 
genomics now allow us to characterize this genetic 
contribution.  Through “marker-assisted” breeding 
(using genomic data), managers can facilitate the 
introduction and maintenance of beneficial genetic 
variation, while minimizing harmful variation.  

Figure 1.  Multidimensional scaling plot, which plots 
the variation in the data according to two principle 
components (Dimensions 1 and 2).
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Objectives

Use genome-wide genetic markers called 
SNPs (single-nucleotide polymorphisms) 
to:

● Estimate levels of genetic variation and 
inbreeding in the captive populations, and 
compare these to estimates from previous 
genetic studies and the official pedigree.

● Identify genetic regions associated with 
beneficial or harmful variation, and design a 
breeding strategy to maximize the 
beneficial and minimize the harmful 
variation.    

● Quantify the proportion of ancestry from 
the three original captive populations and 
potentially from domestic dogs or coyotes 
in the current captive population.
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Study
# 

Samples
# Genetic 
Markers

Type of 
Genetic 

Marker Used

Wayne et 
al. 1995

38 10 microsatellites

Garcia-
Moreno et 

al. 1996
39 10 microsatellites

Jaramillo-
Jaimes et 
al. 2007

33 6 microsatellites

This Study ~90 > 173,000 SNPs

Table 1: Comparison of the sample size, number and type 
of genetic marker used in existing genetic studies of the 
Mexican wolf

Results and Discussion:

To date we have analyzed 43 Mexican wolves 
for >173,000 SNPs. Error rates for replicated 
samples are low (~2ˣ10-5).  Measures of 
genetic variation and inbreeding are similar 
to estimates from other studies and from 
analysis of the pedigree (Data not shown).  
Multidimensional scaling (Fig. 1) clusters 
wolves into the three original lineages, with 
cross-lineage wolves dispersed throughout 
and appearing more closely related to the 
McBride and Ghost Ranch populations.

Our results indicate a strong agreement 
between pedigree and genetic data.  However, 
with the addition of the 48 remaining 
samples, we intend to investigate further our 
objectives and collaborate with managers to 
improve the captive breeding and 
reintroduction program of the Mexican wolf.  
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