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Complexity and the Northern Range
Many scientists consider the restoration of the wolf 
to Yellowstone to be the restoration of ecological 
completeness in the Greater Yellowstone Ecosystem. 
This region now contains every large wild mammal, 
predator or prey, that inhabited it when Europeans 
first arrived in North America. But the wolf is only 
one factor—albeit restored—in the extremely com-
plex and dynamic community of wild Yellowstone.

For the visitor, this community’s complexity has 
been highlighted primarily through the large preda-
tors and their prey species. This ecological “suite” of 
species provides a rare display of the dramatic pre-
European conditions of wildlife in North America.

Intricate layers
Since wolves were restored, scientists have discov-
ered layers of complexity reaching far beyond the 
large mammals. For example, the carcasses of elk, 
bison, and other large 
mammals each become 
ecosystems of their own. 
Researchers have identi-
fied at least 57 species of 
beetle associated with 
these ungulate carcasses 
on the northern range. 
Only one of those spe-
cies eats ungulate meat. 
The rest prey on other 
small scavengers, espe-
cially the larvae of flies 
and beetles. Others consume carcass by-products 
such as microscopic fungal spores. In this very busy 
neighborhood, thousands of appetites interact until 
the carcass melts away and everybody moves on. 

Thus the large predators point us toward the true 
richness, messiness, and subtlety of wild Yellowstone. 
For a wolf pack, an elk is dinner waiting to happen; 

for beetles, flies, and many other small animals, the 
elk is a village waiting to happen.

Trophic cascades
Scientists in Yellowstone have been exploring the 
hypothesis that wolf restoration is causing changes 
in predator–prey–vegetation relationships or what 
ecologists call a “trophic cascade.” Most research-
ers agree that wolves have caused elk to change their 
behavior. For example, elk don’t linger in willow or 
aspen areas. Some researchers say this behavioral 
change is the reason why recent willow growth has 
been strong. Not all scientists agree with this conclu-
sion. However, if wolves are the main factor in willow 
increase, they could also be indirectly increasing 
riparian bird habitat and improving fish habitat. 

It is too soon to know for sure if this trophic 
cascade is actually happening, and how extensive it 
might be—or if it is one of many factors at work. For 

example, ecologists have 
documented a substan-
tial rise in temperature in 
the northern range: From 
1995 to 2005, the num-
ber of days above freez-
ing increased from 90 
to 110 days. Changes in 
precipitation and effects 
of global climate change 
are also affecting vegeta-
tion growth. Ongoing, 
long-term scientific 

research will continue to examine these complicated 
interweavings of the Greater Yellowstone Ecosystem.

Balancing nature?
In some circles, some people expected wolves would 
restore a “balance” to park ecosystems, meaning that 
animal populations would stabilize at levels pleasing 

The ecological diversity of the Greater Yellowstone Ecosystem contributes to its value, and its controversy. 
Yellowstone's northern range has been the focus of debate for more than 80 years. 

For many, the sight of a wolf 
chasing an elk through a 
meadow is the highest symbol of 
wildness. That’s a good start, but 
it’s the meadow that is telling us 
the most about what wildness 
really means.

—Paul Schullery
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to humans. Instead, a more dynamic variability is 
present, which probably characterized this region’s 
wildlife populations for millennia. Nature does have 
balances, but they are fluid rather than static, flexible 
rather than rigid, and experience dynamic fluctuation 
vs. a steady state.

Consider the northern Yellowstone elk herd, 
which has been declining in numbers. The recovery 
of the wolf occurred simultaneously with increased 
grizzly bear and mountain lion populations, sus-
tained human hunting of elk (especially female or 
“antlerless”) north of the park, and an extended 
drought. Computer models prior to wolf recovery 
predicted a decline in elk and the decline has ex-
ceeded predictions. Populations of prey species that 
share their habitat with more rather than fewer spe-
cies of predators are now thought to fluctuate around 
lower equilibria. The elk populations of Yellowstone 
will continue to adjust to the pressures and oppor-
tunities they face, as will their wild neighbors, large 
and small.

While some people delight in the chance to ex-
perience the new completeness of the Yellowstone 
ecosystem, others are alarmed and angered by the 
changes. But with so few places remaining on Earth 
where we can preserve and study such ecological 
completeness, there seems little doubt about the ex-
traordinary educational, scientific, and even spiritual 
values of such a wild community. 

The northern range
The northern range refers to the broad grassland 
that borders the Yellowstone and Lamar rivers in 

the northern quarter of the park. This area sustains 
one of the largest and most diverse populations of 
free-roaming large animals seen anywhere on Earth. 
Many of the park’s ungulates spend the winter here. 
Elevations are lower and the area receives less snow 
than elsewhere in the park. Often the ridge tops and 

Northern Range in Yellowstone

The Issue
Some	scientists	believe	the	park	has	
more	ungulates	(hoofed	mammals)	than	
the	northern	range	can	sustain.	They	
blame	elk	and	bison	for	erosion	and	
declines	in	willows,	aspen,	and	beaver,	
ostensibly	due	to	overgrazing.	Other	
scientists	have	found	no	evidence	that	
the	park’s	grasslands	are	overgrazed.	

Background
•	 For	decades,	park	administrators	

intensively	managed	elk,	bison,	and	
pronghorn.

•	 The	park	discontinued	wildlife	
reductions	in	the	late	1960s	to	
restore	natural	dynamics	and	
minimize	human	intervention.

•	 In	the	1970s	and	early	1980s,	
scientific	and	public	concerns	grew	
about	the	increasing	population	of	
ungulates	on	the	northern	range.

•	 In	1986,	Congress	mandated	a	
major	research	initiative	to	answer	
these	concerns.	Results	found	that	
the	northern	range	was	healthy	
and	that	elk	did	not	adversely	
affect	the	overall	diversity	of	native	
animals	and	plants.	

Current Status
•	 In	1998,	Congress	called	for	the	

National	Academy	of	Sciences	
to	review	management	of	the	
northern	range.	Results	were	
released	in	March	2002.

•	 Despite	scientific	conclusions	to	
the	contrary,	some	people	continue	
to	claim	the	northern	range	is	
overgrazed.

•	 In	response	to	recent	controversy	
about	the	impact	of	wolves	on	the	
elk	herds	of	the	northern	range,	
numerous	researchers	have	been	
studying	this	elk	population	and	
the	impact	of	wolf	restoration.

•	 Some	people	are	now	concerned	
because	elk	counts	have	declined	
approximately	75%	since	1994	and	
numbers	of	bison	have	increased	
substantially.

Gardiner

Mammoth
Hot Springs

Tower 
Junction

      Yellowstone

River 

  Lamar       River 

= Yellowstone's northern range

The northern range refers to the broad grassland 
that borders the Yellowstone and lamar rivers in the 
northern quarter of Yellowstone national Park.
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south-facing hillsides are clear of snow, a result of 
wind and sun. Animals take advantage of this lack of 
snow, finding easy access to forage.

History
The northern range has been the focus of one of the 
most productive, if sometimes bitter, dialogues on 
the management of a wildland ecosystem. For more 
than 80 years this debate focused on whether there 
were too many elk on the northern range. Although 
early counts of the elk in the park, especially on the 
northern range, are highly questionable, scientists 
and managers in the early 1930s believed that graz-
ing and drought in the early part of the century had 
reduced the range’s carrying capacity and that twice 
as many elk were on the range in 1932 as in 1914. Due 
to these concerns about over-grazing and overbrows-
ing, park managers removed ungulates—including 
elk, bison, and pronghorn—from the northern range 
by shooting or trapping from 1935 to the late 1960s. 
More than 26,000 elk were culled or shipped out of 
the park to control their numbers and to repopulate 
areas where over-harvesting or poaching had elimi-
nated elk. Hunting outside the park removed another 
45,000 elk during this period. These removals re-
duced the elk counts from approximately 12,000 to 
less than 4,000 animals. 

As the result of public pressure and changing 
National Park Service conservation philosophy, park 
managers ended elk removals in the late 1960s and let 
a combination of weather, predators, range condi-
tions, and outside-the-park hunting and land uses 

influence elk abundance. Without any direct controls 
inside the park, elk counts increased to approxi-
mately 12,000 elk by the mid-1970s, 16,000 elk by 
1982, and 19,000 elk by 1988. This rapid population 
increase accentuated the debate regarding elk grazing 
effects on the northern range. 

The restoration of wolves into Yellowstone and 
their rapid increase changed the debate from con-
cerns about “too many” elk to speculation about 
“too few” elk because of wolf predation. Elk are the 
most abundant ungulates on the northern range and 
comprised more than 89 percent of documented 
wolf kills during winters from 1997 to 2008. These 
data cause some people to think wolves are killing off 
elk, despite the fact that elk continue to populate the 
northern range at relatively high density compared to 
other areas outside the park. 

Another set of statistics also alarms some hunters, 
outfitters, and state legislators: From 2002 to 2008, 
elk calf survival (recruitment) and total number of 
the northern elk herd declined. Many factors (e.g., 
predators, drought, winterkill, hunting) contributed 
to the low recruitment and decreased elk numbers.

Research results
Studies of the northern range began in the 1960s and 
have continued to the present. These studies reveal 
some overbrowsing of riparian plants, but no clear 
evidence of overgrazing. In 1986, continuing concern 
over the condition of the northern range prompted 
Congress to mandate more studies. This research 
initiative, one of the largest in the history of the 
National Park Service, encompassed more than 40 
projects by National Park Service biologists, univer-
sity researchers, and scientists from other federal 
and state agencies. Results found that the northern 
range was healthy and elk did not adversely affect 

Winter counts and hunting harvests of the northern elk 
herd in Yellowstone national Park and adjacent areas 
of Montana, 1976–2012. Counts were not adjusted for 
factors that may decrease the detection of elk.

Harvest
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Yellowstone’s largest elk herd winters along and north 
of the park’s northern boundary. After decades of 
debate over whether this range was overgrazed by too 
many elk, public concern has shifted to the herd’s small 
size.
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the overall diversity of native animals and plants. It 
was also determined that ungulate grazing actually 
enhances grass production in all but drought years, 
and grazing also enhances protein content of grasses, 
yearly growth of big sagebrush, and establishment 
of sagebrush seedlings. No reductions in root bio-
mass or increase in dead bunchgrass clumps were 
observed. However, studies on aspen and willows 
and their relationship to ungulates on the northern 
range are not so clear-cut and are continuing. Despite 
these results, the belief that elk grazing is damaging 
northern range vegetation and that grazing acceler-
ates erosion persists among many people, including 
some scientists. 

Continuing controversy
In 1998, Congress again intervened in the contro-
versy, calling for the National Academy of Sciences 
to review management of the northern range. 
The results, published in Ecological Dynamics on 
Yellowstone’s Northern Range (2002), concluded 
that “the best available scientific evidence does 
not indicate ungulate populations are irrevers-
ibly damaging the northern range.” Studies inves-
tigating the responses of elk populations to wolf 
restoration continue. 

In part, the controversy is likely due to the per-
sonal or scientific background of each person. Many 
urban dwellers live among intensively managed sur-
roundings (community parks and personal gardens 
and lawns) and are not used to viewing wild, natural 
ecosystems. Livestock managers and range scientists 
tend to view the landscape in terms of maximizing 

the number of animals that a unit of land can sustain. 
Range science has developed techniques that allow 
intensive human manipulation of the landscape for 
this goal, which is often economically based. Many 
ecologists and wilderness managers, on the other 
hand, have come to believe that the ecological car-
rying capacity of a landscape is different from the 
concept of range or economic carrying capacity. They 
believe variability and change are the only constants 
in a naturally functioning wilderness ecosystem. 
What may look bad, in fact, may not be.

Change on the northern range
During the 1990s, the ecological carrying capacity of 
the northern range increased as elk colonized new 
winter ranges north of the park that had been set 
aside for this purpose. Summers were also wet while 
winters were generally mild. The fires of 1988 also 
had opened many forest canopies, allowing more 
grasses to grow.

Many scientists believe that winter is the major 
factor influencing elk populations. Mild winters 
allow many more elk to survive until spring, but 
severe winters result in significant levels of winter kill 
for many animals, not just elk. In severe winters (like 
the winter of 1988–89 or 1996–97), up to 25 per-
cent of the herd can die. The northern Yellowstone 
elk herd demonstrates the ecological principle of 
density-dependence: over-winter mortality of calves, 
older females, and adult bulls all increase with higher 
elk population densities.

Elk are subject to predation by other species in 
the ecosystem, including bears, wolves, coyotes, and 
mountain lions. Also, the northern Yellowstone elk 
population is subject to several hunts each year. Elk 
that migrate out of the park may be legally hunted 
during an archery season, early season backcoun-
try hunt, general autumn hunt, and in past years a 
Gardiner late hunt, all of which are managed by the 
Montana Department of Fish, Wildlife and Parks. 
The primary objective of the Gardiner late hunt was 
to regulate the northern Yellowstone elk population 
that migrates outside the park during winter and limit 
grazing of crops on private lands. During 1996–2002, 
approximately 5–19 percent (mean approximately 11 
percent) of the adult female portion of this popula-
tion was harvested each year during the late hunt. 
However, the hunt has not been held in the last 
couple years due to decreased elk numbers.

The complex interdependence of these re-
lationships results in fluctuations in the elk 

Some sections of the northern range are fenced, 
as shown above, to study the long-term effects of 
grazing by fencing out large herbivores. The results 
were complex: Animals prune shrubs outside the fence 
but shrubs stay healthy. Apparently the herds are not 
destroying the unprotected vegetation.
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population—when there are lots of elk, predator 
numbers increase, which, in part, helps reduce elk 
numbers and recruitment.

Outlook
There is some indication that the dynamic northern 
grassland system is in a state of flux. The density of 
northern Yellowstone elk decreased to approximately 
3 to 5 per square kilometer during 2006 through 2011 
from a high of 12 to 17 per square kilometer in the 
late 1980s and early 1990s before wolf reintroduc-
tion. Fewer elk have resulted in less forage consumed 
and less intense feedbacks by elk on soil and plant 
processes, which likely has contributed to lower plant 
production and forage quality. 

However, the effects of an increasing bison 
population on soil and plant processes remain to be 
determined. Bison and elk have a substantial degree 
of dietary and habitat overlap, which may result in 
competition between bison and elk for food re-
sources. Also, large concentrated groups of bison that 
repeatedly graze sites throughout the summer could 
potentially have quite different effects on the dynam-
ics of Yellowstone’s northern range than herds of 
elk that graze sites for relatively short periods during 
their migration to high elevation summer range. 

Research has been initiated to elucidate the influ-
ence of recent changes in the Yellowstone grazing 
community on ecosystem processes such as the 
spatial pattern and intensity of ungulate grazing and 
grassland energy and nutrient dynamics. Scientists 
predict that the transition to an increasing population 
of bison will influence the grasslands in northern 
Yellowstone differently than elk.
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