
Chapter 11 

Rating our Con ervation Herds 

Today's "Conservation" Herds 

As noted in Chapter 10, "conservation herds" of plains bison are 
those owned by public agencies or by pnvate organizations dedicated 
to conservation. as defined by the International Union for 
Conservation of Nature The 44 conservation herds of plains bison on 
native range in the USA contain about 16,500 bison Here, I review 
some important characteristics of these 44 herds to demonstrate their 
inadequacy for maintaining wildness in bison. This information comes 
from personal invest1gat1ons and from other sources 1 Characteristics 
of these herds and their management are dynamic, though changes 
occur slowly. This review represents conditions dunng 2010-2011, as 
best I could discern them. 
Herd Size 
Thirty-four of our 44 conservation herds of plains bison have 400 or 
f�wer animals (Charts 11.1, 11.2). Of these, 19 have 100 or fewer 
bison. These 34 herds are certainly losing genetic diversity and are in 
danger of creeping inbreeding, especially the 19 herds with 100 or 
fewer bison (Chapter 5). Six of these herds are managed, with 
exchanges of animals among herds, as a federal metapopulation. 2 In 
addition, a few other conservation herds occasionally exchange 
breeding bison. This intensive handling of bison may alleviate some 
inbreeding, but will not eliminate much loss of genetic diversity unless 
the federal and other herds are greatly expanded. Herds with fewer 
than 2000 - 3000 bison have compromised evolutionary potentials 
(Chapter 5). There are only 4 conservation herds south of Canada 
with more than 1000 bison, and only the Yellowstone National Park 
herd is large enough to limit loss of genetic diversity to moderate 
levels in the long term. 

179 



------------------

Rewilding Plains Bison 
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Chart 11.1 continued 
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barren ground (2) Most of mo 110 square mil s w1th1n Custer State 

Park is forested. There are but 28 square mile of grassland to 

provide optimal bison habitat (3) Tho Jackson V, lley, Wyoming bison 

herd, with about 11 O square miles of available range, will be limited to 

500_ animals and ,s art,! ,c,ally I ed during winter. Even the Yellowstone 

National Park herd of plains bison, which roams over abOut 3500 

square miles , has important hm1tat1ons. Their range ,s mostly high 

elev�tion habitat Bison leaving this range dunng severe winters or 

seeking early-spring green forage have been culled or penned and 

fed. An interagency team including the state of Montana is seeking to 

find additional range where Yellowstone bison will be welcome 

Obviously, small ranges limit the numbers of bison that can be 

sustained. Moreover, a large, diverse habitat is necessary for bison to 

express many of their ecological relations with the environment 

(Chapter 3). Bison evolved as mobile grazers selecting forage 

patches and habitats as needed to meet changing vegetation and 

weather conditions. These abilities lose their value and will not be 

maintained by natural selection when bison are tightly confined. 

The small range sizes for almost all these 44 conservation herds of 

plai�s bison are a major limitation for wildness and a major factor 

lead mg to domestication of the species. 

Interior Fencing 

Ranges of at least 14 conservation herds are subdivided by cross-

fencing so that bison may be periodically rotated among pastures. 

This constrains bison from selecting foraging habitat and creates 

unnatural foraging effects upon vegetation. Rest-rotation grazing is 

necessary to support more than a very few bison on several small 

bison ranges. However, at least 8 herds with more than 100 bison are 

managed with rotation grazing systems, much like domestic livestock. 

This reflects a prevalent thinking of bison as livestock, and a common 

need to produce large numbers of bison for sale , with proceeds often 

used to fund continuing intensive management of bison. 
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Roundups and Handling 
At least 25 of the 44 conservation herds are subjected to annual, or more frequent, roundups and handling by running animals through pens and handling chutes. At least 8 more herds have less f requent, but regular roundups with handling . These roundups facilitate many of the practices leading to domestication of bison (Chapter 8). 
Selective Culling 
Selective culling of bison to control herd size is routine in 35 of the 44 conservation herds, and probably will occur in 5 more herds when their bison numbers reach established goals. As bison are removed periodically from these 40 herds, few bison managers emphasize 
randomness in selecting animals for removal or retention. Animals are removed based on sex, age, size, appearance and behavior. Sometimes selection is an unconscious process. Inadvertent selection for characteristics based on genetically-linked traits likely is common. In this manner, selective culling is a major factor weakening or replacing natural selection (Chapter 8). 
Often, culling is used to remove bison by middle age. Older bulls become difficult to handle . Older bison are no longer growing, producing meat; and they are less valuable for sale. However, bison are removed from the herds before the full values of the fittest 
individuals are fully realized in natural selection. 
Numbers of bison are or will be managed primarily with hunting in only 3 herds in Utah and Wyoming. Selection of animals for harvest is influenced by hunter choice and by hunting rules. Hunting rules are rarely, if ever, based upon any consideration of evolutionary effects. These effects of hunting are uncertain and will depend largely upon the proportion of natural mortality that is replaced with harvest. Lastly, the Yellowstone Park bison herd is limited by a combination of significant natural mortality, hunting outside the Park, and selective culling of animals with roundups. Bison carrying antibodies against Bruce/la infection are emphasized in this culling, although some culled animals are not infected and some may be the most Bruce//a­resistant individuals. 
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feces, and on rates of nutrient turnover in the environment have not 

been studied 
Bull:Cow Ratios 
At least 16 of our 44 conservation herds are managed with skewed, 
or highly skewed, adult bull:cow ratios of 1 :3 to 1: 15. This weakens or 
eliminates the important natural-selective value of bull competition 
(Chapter 5). It is encouraging that at least 20 of the 44 herds are 
managed with more natural adult bull:cow ratios near 1:1. Some 
management agencies, especially the National Park Service and the 
U. S. Fish and Wildlife Service, recognize the natural-selective values 
of bull competition. 
Predators 
Of the 44 conservation herds, only the Yellowstone Park herd faces 
significant natural predation by bears and wolves. Bison also live with 
these predators in Jackson Valley, Wyoming. However, there has 
been very little predation on bison in this area where numerous elk on 
winter feedgrounds are the primary prey. It seems unlikely that the 
significant natural-selective values of predation will be restored in any 
other conservation herds in the near future. 
Legal Status 
At least 28 of the 44 conservation herds are located in states, or parts 
of states, where bison have no legal recognition as wildlife. These 
state laws recognize bison only as livestock (Chapter 10). 
Synopsis 
Summarizing the above for the 44 plains bison conservation herds on 

native range in the USA: 
• 

• 

• 

• 

Herds with fewer than 400 bison 
Ranges 10 or less square miles 
Rest/rotation grazing management 
Roundups and handling 
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matrix (Chart 11.4 ). One may argue I have oversimplified: that I have 
not selected the 1 2  most important wildness categories ; o r that I have 
omitted important herd characteristics related to the future of wildness 
in plains bison. I admit there are such issues; but suggest that, for all 
the tweaking that might be done with my simple scorecard, results 
would be quite similar anyway. I choose not to wait for a consensus 
on the relative importance of every factor related to wildness in plains 

bison. Consensus may never come. 
I rated each of 12 factors of wildness at 4 levels along the domestic­
to-wild continuum ( Chart 11.4). My somewhat arbitrary selection and 
scoring of factors is based on the foregoing chapters . I include "public 
access" as a scoring factor although it is not likely to have a 
significant impact on natural selection and the genetics of wildness in 
bison. I include public access because there will be less value in 
retaining wild bison if few people can visit, view, enjoy and use their 
wild bison herd. 
I used the scorecard to assess the values of 28 herds for restoring 
and maintaining wildness in plains bison in the USA. These herds are 
noted with asterisks in Chart 11. 1. For t his analysis, I combined 2 
herds, the Fort Niobrara National Wildlife Refuge herd and the herd 
from Sully's Hill Preserve, now at Fort Niobrara NWR. These herds 
have the same management regime. 
The 28 analyzed herds include the 1 3  largest conservation herds and 
2 3  of the 27 conservation herds with at least 100 bison. The observed 
herd characteristics and management practices I scored for these 
herds can change over a few to several years. In two cases, I 
credited conservation herds with more or fewer bison than existed 
during my investigation, using the stated management goals for 
animal numbers when one herd was being allowed to grow and 
another was being reduced. However, I believe my results present a 
fair picture of the wildness vs . domestication status of 28 of the most 
important conservation herds during 2010-2011. 
My subset of 28 of the 44 conservation herds of plains bison on 
native range in the USA is, no doubt, biased towards the wildest 
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Chart 1 1 .4. WILDNESS CHARACTERISTICS OF PLAINS BISON HERDS 

A Brief Scorecard 
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Chart 1 1 .4. continued 
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** Population control limits the amount of natural variation in herd size. So for MModest 
Fluctuation", the herd would be artificially manipulated or culled whenever 1t deviated by 25�o 
from its long-term average herd size. 
*** Culling for commercial purposes includes managing the sex- and age-structure of the 
population, and/or culling to select for body conformations. 
**** Complete natural ecosystem = essentially all native vertebrates present, including at least 
one effective bison predator species. 

;o 
(D 

�. 
Cl. 

:::, 
co 
"'O 
tu 
:::, 
(/) 

co 
<ii' 
0 
:::, 

;o 
� 
5 

(0 

0 
C 

() 
0 
:J 
(/1 

< 
� 
5· ::> 
I <I> 
a. 
(/1 



1 3  5 

25 

20 

15 

10 

5 

Rewilding Plains 8. 1son 

r------� 

I I I 

I 

I I 

I 

0 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 

Chart 11  5 W'ld 

1 22 23 24 25 26 21 28 

· · 1 ness valu f 
conservation herd . es or 28 of the 44 . . 

explanation of wild
s on nat1v� range in the US

�la1

S
ns bison 

ness scoring. 
· ee text for 

Fi�. 1 1 . 1 .  Bison feeder . . 
Artificial waterin f ... 

s in display pen at C 

for bison. 
g ac1ht1es are nearby. Note 

apro�k State Park, TX. 

192 

paucity of natural f orage 

Rating our Cons rvatton H rds 

For each of the 1 2  wildness factors. a h rd may be ral d from O to 3. 

(In some cases .  I awarded half points for lnterm d1ate s,tuat ons. ) 

The overall average score per factor was 1 46, which 1s tow but not 

very interesting H owever, average scores ( across herds} for each of 

the wildness factors are of interest. They may demonstrate pervasive 

problems throughout our conservation herds of plains bison. These 

average factor-scores are. 

State legal status of bison 0 46 

0 70 
• Roundups and handling 

0 79 
• Managed herd stability 

1 .15 
• ·Herd size 1 .41 
• Culling practices 1 .44 
• Range size 1.67 
• Cattle-gene introgression 

1 .69 
• Interior range fencing 1.79 
• Disease management 

2.04 
• Ecological relations 2.19 
• Public access 2.20 
• Supplemental feeding 

Thus, the most pervasive wildness deficiencies in conservation herds 

of plains bison in the USA are the first three cited above. 

The confusing and lacking legal status of wild plains bison was cited 

by the International Union for conservation of Nature as "the single 

most important obstacle impeding ecological restoration and 

hindering a nationwide conservation strategy".4 My low average 

score for state legal status, above, coincides with this conclusion. 
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In this subset of conservation herds , the 2nd most pervasive problem 
for conserving wildness in plains bison is the prevalence of roundups 
and bison handling. Only 8 of the 28 herds are rounded up less than 
annually or not at al l. 
Almost equally pervasive is the prevalent practice of controlling bison 
numbers to maintain stable herd sizes at relatively low ecological 
densities. In a review of the bison conservation literature, I found the 

subverting impact upon natural selection from maintaining a stable, 
relatively low population of bison is not recognized. 
At the other extreme, any lack of natural ecological relations, public 
access, and use of supplemental feeding were the 3 least prevalent 
problems for wildness in my subset of 28 eva luated conservation 
herds. 
While most of these herds are in relatively natural environments, only 
2 live with effective predators. A high sco re for public access provides 
little comfort because, unlike the other 11 factors, public access will 
have litt le direct impact upon the genetics of wildness in bison. The 

high score for supplemental feeding misrepresents the prevalence of 
this practice across all 44 conservation herds. I expect supplemental 
feeding is more common in the smaller conservation herds living on 
smaller bison ranges, whereas my sample emphasized the largest 
herds. 
Overall , my analysis of 28 of the wildest herds confirms and 
accentuates conclusions reached in the above review of all 44 
conservation herds. Practices leading to domestication are common 
throughout these herds, and very common in most of them. There is 

no subset of conservation herds that scores well for most or all the 
wildness criteria. 
In this subset emphasizing the wildest of the 44 p lains bison 
conservation herds on native range in the USA, a strong majority of 
herds is rated as either semi-domestic or semi-wild (Chart 11.5). Most 
of the wildest herds are located in the northern Great Plains and the 

Rocky Mountains. All but one of several herds in the central Great 
Plains is rated semi-domestic. Most of the wi ldest herds are managed 
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Fig. 11 .3. Bison leaving Yellowstone National Park to have their 

calves amid fresh green forage at lower elevations are rounded up 

and driven back into the Park each May (Buffalo Field Campaign 

photo). 

Pervasive Domestication of Plains B ison 

This summary of the wildness status of 44 conservation herds of 

plains bison, and the more intensive analysis of a subset of 28 of 

these herds, demonstrate pervasive, ongoing domestication of the 

plains bison genome. This insidious threat is more serious than 

cattle-gene introgression. It is more serious than the loss of genetic 

diversity because gradual domestication is receiving less attention 

(and loss of genetic diversity is part of the domestication process). 

The brush with extinction is not over. For more than 1 00 years, we 

have been slowly domesticating plains bison, leading to genetic 

extinction of the wild form. 

Footnotes 

1 During 201 0-201 1 .  I Surveyed 28 of the largest and most important 

conservation herds of plains bison on native range in the USA. This 

information was supplemented with data from Boyd (2003) and from 

Dratch and Gogan (201 0). 

2 Jones and Roffe (2008) recommended this USFWS metapopulation 
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strategy. Its implementation is describ 
. 

January/February, 201 1 .  
ed in Refuge Update, USFWS, 

3 Sanderson et al. (200B). 

4 Gates et al. (2010). 
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Part IV 

Restoration of Wild Plains Bison 

In wilderness is the preservation of the wild bison genome. 

(with acknowledgment to Henry David Thoreau) 

The path toward restoring wild bison is not entirely clear. 

Much remains to be tested and learned. 

However, if we wait for all the answers, we will never restore wild 

bison. We must go to team, and learn as we go. 




