Excerpts from Natalie Dierschke Halbert, The Utilization of Genetic Markers to Resolve Modern Management Issues in Historic Bison Populations:  Implications for Species Conservation, December 2003.

“Previously published mitochondrial and nuclear markers were used to survey federal bison populations for evidence of domestic cattle introgression. While only 1 population was found to contain low levels of domestic cattle mitochondrial DNA, 7 of the 10 surveyed populations had detectable introgression of nuclear genes from domestic cattle. From this, 2 federal bison populations were identified that have both high levels of genetic variation and no evidence of introgression of domestic cattle genes.”  (Abstract)

"Including the survey of Ward (2000), a total of 3,748 bison from 21 state and federal populations have been examined for evidence of both domestic cattle mitochondrial and nuclear DNA introgression. Of these, 8 bison populations have been shown to be free of domestic cattle introgression for the markers utilized in this study (plains bison unless otherwise noted): Elk Island National Park (wood bison, n = 25), Canada; Mackenzie Bison Sanctuary, Canada (wood bison, n = 36); Wood Buffalo National Park, Canada (wood bison, n = 23); Elk Island National Park (plains bison, n = 25), Canada; Grand Teton National Park, Wyoming (n = 39); Henry Mountains, Utah (n = 21); Wind Cave National Park, South Dakota (n = 375); Yellowstone National Park, Wyoming (n = 560, including those from Ward 2000). The confirmation of potential mtDNA introgression through sequencing and phylogenetic analysis and potential nuclear DNA introgression with linked markers makes the probability of a type I statistical error across a bison population negligible. That is, the probability that a population identified using these techniques as having domestic cattle introgression actually does not is insignificant." (Pages 86-87)
"Of the 3 populations identified in this study as free of domestic cattle introgression (GT [Grand Teton], WC [Wind Cave], YNP [Yellowstone National Park]), WC and YNP are among the 4 populations identified in Chapter II as having the most contribution to overall bison genetic variation in federal populations. It is unknown whether relative contribution to overall bison variation in the NBR [National Bison Range] and WM [Wichita Mountains] populations is truly due to bison variation or the addition of domestic cattle alleles into these populations. By the same reasoning, it seems particularly providential that WC and YNP would by far have the highest contribution to allelic richness among the studied populations (Figure 4). Assuming neutral selection on introgressed cattle genomic fragments, those populations with observed domestic cattle introgression should logically have more genetic variation among the federal populations. The findings of this study oppose this expectation and raise concern as to the possible negative effect of domestic cattle introgression on bison fitness." 

(Pages 90-91)

"In conclusion, this study has assessed levels of domestic cattle introgression in 10 federal bison populations and identified at least 2 populations, WC and YNP, which at this time do not have any evidence of domestic cattle introgression and also have high levels of unique genetic variation in relation to other federal populations. As such, these populations should be given conservation priority and be maintained in isolation from those populations identified in this study and by Ward (2000) as containing domestic cattle introgression." (Page 94)

“The IBMP-2000 [Interagency Bison Management Plan] generally assumes that any culling as a result of this plan will be genetically random and therefore have no real impact on the genetic constitution of the YNP bison population.  These assumptions, however, are largely untested. As acknowledged in the IBMP-2000, further research into the genetic implications of the current plan are necessary to understand fully both the current genetic constitution and potential impacts of the current management plan on the future of the YNP bison population from a genetic perspective.”  (Page 131)

“The current practice of culling bison without regard to possible subpopulation structure has potentially negative consequences of reduced genetic diversity and alteration of current genetic constitution both within individual subpopulations and the overall YNP bison population.”  (Page 133)
“Since bison are known to naturally assemble in matriarchal groups including several generations of related females and the most recent calf crop (Seton 1937; Haines 1995), it is possible that the culling of bison at the YNP boundaries is non-random with respect to family groups, a practice that over sufficient time may lead to systematic loss of genetic variation.”  (Page 133)
“The caveat, however, is that caution must be practiced in the management of populations with substructure to ensure the maintenance of both subpopulation and total population variation. The YNP bison population has not previously been managed with this consideration in mind. For example, 1,084 bison were removed from YNP in the winter of 1996-97, representing a 31.5% decrease in total population size. Even more troubling, however, is the inequality in the reductions across the Northern and Central herds. While the Northern herd suffered a loss of approximately 83.9% (726/825), the Central herd was reduced by only around 13.9% (358/2,571; Peter Gogan pers. comm.). If in fact the Yellowstone bison population is represented by 2 or 3 different subpopulations, disproportionate removals of bison from various subpopulations might have detrimental long-term genetic consequences.”  (Pages 148-149)
