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BACKGROUND HYPOTHESES AND PREDICTIONS

1. If goshawks were historically isolated within glacial period refugia, the geographic structure of major mitochondrial lineages will support a pattern of population expansion from the locations
of proposed forest refugia.

2. If Eastern and Western goshawks experienced long term isolation, contemporary populations in these two regions will be genetically diverged.

If Southwestern goshawks were historically isolated from other western populations, they should possess unique genetic lineages.

Understanding biogeographic history is important for effective species conservation and management.
Such knowledge puts perspective on contemporary relationships among populations, and helps inform
predictions about how changes in current climate and habitat may affect the distributions of future
populations. Historically, North American forests were distributed differently from what we see today.
Large glaciers covered Canada and parts of the intermountain West, and the climate was drier and colder
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Little is known about the paleohistory and genetic relationships of North American goshawks (Accipiter
gentilis). Major questions of interest include:
1. Are goshawks in the Eastern US genetically different from those in the West ?
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2.  Are goshawks in the West further subdivided ?

3. Are goshawks in the Southwest genetically distinct from other western populations?
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at least four forest refugia during the last glacial period.

Forest refugia were regions that were “islands of habitat”
isolated from other forested regions by glaciers and non- | Pacific
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Figure 4
The geographic distribution and relative frequencies of mtDNA control region haplotypes for

North American Goshawks. Site names and sample sizes are indicated.
numbered lines represent the sequence site where a nucleotide mutation occurred resulting in the new haplotype. B
e Patterns to note include:

Percent of individuals sampled having that haplotype is indicated.
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Minimum spanning parsimony tree of genetic lineages. Circles represent haplotypes (mtDNA lineages), and

. . L Refugia : TP . X 1. Relative lack of diversity in California, and dominance of haplotypes A & D.
these regions during the last glaciation 120-18 TYA. ®  Because haplotype-B was found in every sample site, its assumed to be the most ancestral lineage and all other lineages 2. Relative lack of diversity in Arizona Sky Islands and dominance of haplotype-E.
. . Southwestern have since derived. Six other haplotypes were geographically structured — haplotypes A, D, E, E, G and M. The 3. High haplotype diversity in Colorado Plateau.
Because glaciers covered northern dispersal routes, Refugia remaining haplotypes occurred in less than 3% of individuals, mostly of whom were in Eastern sites. 4. Unique haplotypes in Sc’)utheast Alaska.
goshawks occupying Eastern forests were isolated from — ® The star-like pattern of the tree is indicative of recent demographic expansion and shallow phylogenetic divergence. 5. Dominance of haplotype-B across Rocky Mountains, Great Lakes and Central Appalachia.

those in the West. Forested regions in the West were
somewhat more connected, which may have facilitated i
more dispersal among refugia. As the glaciers melted,

Table 1. Estimates of genetic distance (Dg;- ) among population pairs based on 450 bp mtDNA control CONCLUSIONS

region sequence.
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Pacific Coastal and Rocky M. in forests expanded i populations. Statistically significant estimates (in bold; P < 0.05) indicate limited gene flow, resulting in of major mtDNA lineages indicated goshawks were historically isolated within at least three glacial
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northern habitats. Alternatively, Great Basin and Period 0.000) 2. Goshawks in California, Arizona Sky Islands, and Jemez Mountains, New Mexico, had less genetic
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diversity compared to other populations, and were predominately represented by region-specific
0.000) haplotypes, indicating historical and some degree of contemporary isolation.

Conditions were
warmer (~ 1°C)

Southwestern forests retreated to higher elevations,
fragmenting forests across this region and goshawks there
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1983): the continental type, . g. atricapillus,
which occurs in most North American forests,
and the Queen Charlotte goshawk, A .g. /aing,
which is restricted to insular British Columbia
and Southeast Alaska. A third putative
subspecies, the Apache goshawk (A. g apache)

long-term isolation of this lineage in the Southwest, and/or the Sky Island population has been
more demographically influenced by northward dispersal of goshawks from Mexico.

wu

/e found support for six major regional populations based on haplotype differences: Southeast
Alaska, California, Colorado Plateau, Arizona Sky Islands, New Mexico and a large group including
the Rocky Mountains, Great Lakes and Central Appalachian Mountains.
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