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The Plains Bison, a 
keystone species of the 
North American 
grasslands, was a central 
figure for the First Nations 
and an important and 
controversial part of the 
history of the colonization 
of western North America.
Coppedge & Shaw 1997; Knapp et. Al. 1999; 
Truett et. al. 2001.



Bison Grazing/Horning activities can be beneficial to the 
ecology of grassland systems. 

Contributing to high native plant density and diversity.

Churning and fertilizing the soil. 

Creating micro-habitats for grasses to grow in. 

Controlling tree encroachment by destroying saplings.

(Knapp et. al 1999)

BISON FACTS



Effects of Horning and Rubbing by 
Bison on Woody Vegetation in a 

Tallgrass Prairie.
BYRAN R. COPPEDGE AND JAMES H. SHAW
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Oklahoma State, University Stillwater, 74078

Importance of Study-To quantify the effects of bison on 
woody vegetation.

Do bison influence the distribution of woody vegetation by 
horning, rubbing, grazing and trampling.

Results- Suggest that bison, in conjunction with fire and 
drought, significantly limited the historic distribution of 
woody vegetation in the Great Plains.



Quantify the effects.
Introduced 15 bison. 
1 ha-grove with 600 trees.

Results- Bison destroyed 80% of the 600 trees in 1 
year, by horning, rubbing and feeding on the 
bark, killing most by the following year.



In a preliminary test last summer,

Bison damaged 91% of the

Piñon/Juniper trees that were

sampled, compared to 8% by cattle on

five neighboring ranches.

On a neighboring ranch with neither

cattle nor bison, but intermittent

grazing by wild elk, 7% of the

Piñon/Juniper sampled were

damaged.

Damage was much higher from Bison

than from cattle or elk.

Brian Miller, Ph.D., Wind River Ranch, Verbal Interview, Oct. 2009
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Bison like many large animals are capable of severely 
impacting woody vegetation. (Snyder and Janke, 1976; Inouye et. Al., 1994)

Herds of bison once influenced the distribution of woody 
vegetation by horning, rubbing, grazing and trampling. 
( England and DeVos 1969)

Few studies have documented quantitatively the effects of 
Bison on woody vegetation.

Woody Vegetation species such as Piñon, Juniper, Oaks, and 
Yuccas are quickly encroaching onto grasslands.

INTRODUCTION



The objectives of my research are to:

Quantify horning and rubbing 
activity of Bison.

Characterize objects selected for 
use by bison during these behaviors.

Examine effects of bison horning 
and rubbing on woody vegetation.





Girdling
Because phloem tubes sit 
on the outside of the xylem 
in most plants, a tree or 
other plant can be 
effectively killed by 
girdling or stripping away 
the bark in a ring on the 
trunk or stem. With the 
xylem and phloem 
destroyed, water and 
nutrients cannot reach the 
roots and the tree will die. 



Juniper Tree (Juniperus Scopulorum)
(notice the reduced grass density and plant diversity)



Wind River Ranch, Watrous, New Mexico.
4500 acres.

Topography-(mixed) plains, hilly, ridges, shallow 
soils, rocky soils.
Vegetation- native grasses; big bluestem, little 
bluestem, indiangrass, switchgrass.
Woody Vegetation- Gamble oak, Piñon 
, Juniper, willow, cottonwoods.

Number of Animals in study area. 
80+ re-introduced bison. 
Absent from area for 140 years. 







Three Belt Transects will be used to assess damage.

Laid out on a 1000-m long by 6 meters wide line 
transect.

Record all Piñon and Juniper that fall within the 
belt. 



Data gathered on: 
Trees-

Record: species, diam. height, dist. to nearest tree or 
water,  percent damage.

Small woody plants-
Record: species, height, dist. to nearest tree or water. 

Misc. Objects- Non-Living
Recorded: physical description, aromatic smell.  



The following scale will be used to measure 
damage, according to the percentage of shrubs broken 
and bark removed.

Light damage- 0-33%

Moderate damage- 34-66%

Severe damage- 67-100%

Note: Plants killed by bison will also be noted.



Data will be analyzed for:

1. Variations in observed horning activity using ANOVA.

2. MANOVA/ANOVA will be used to compare averages and determine if there is a 
significant difference between and within sites. 

3. Quantify horning and rubbing activity using Krusco-Wallis one-way analysis of 
variance

4. Regression will be used to determine what the relationships are from site to site.  
Ex: Is tree damage dependent on the proximity to water?  

5. Correlation analysis will be used to determine relationships and decide if there is a 
positive or negative correlation.  Ex: is there a correlation between tree heights and 
percent damage



Shaw 1995, Journal of Mammology, 87 (3): 539-544, 2006,. “Relatively little 
is known about bison ecology in tallgrass prairies”.

C. Curtain, unpublished data; Loeser et.al 2007; Conservation Biology 
Volume 21, No. 6, 2007. “Controlled experiments support the evidence 
that southwestern ecosystems are adapted to large grazers”.

Shaw, 2000; Hall & Kelson, 1959; Haines, 1995; Conservation Biology, Vol. 
22, No. 2 252-266.  “Three hundred years ago, bison ranged across the 
Great Plains in the tens of millions”.

Rurik, List, et. Al., Conservation Biology, Vol. 21, Issue 6, p. 1487-
1494, Nov. 2007, “Historic Distribution and Challenges to Bison Recovery 
in the Northern Chihuahuan Desert”.



Questions?

Let The Bison Do The Work.
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