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Yellowstone National Park (YNP) is home to many unique geological
wonders and wildlife, including but not limited to, coyotes, bears, elk,
deer, rabbits, and wolves. Of all species in the park, wolves are a hot
topic. Grey wolves are a predatory species that were first brought into
YNP at the time of the park’s establishment in 1872. During the late
1800s and early 1900s, wolves and other top predators were routinely
killed to protect other “more valuable” species such as deer and elk.
By 1926, wolves were entirely absent from the park and from most
states the United States. In 1972, wolves were listed as an
endangered species. After years of indecisiveness and protests,10
wolves were reintroduced into the park in 1977. A proper
reintroduction of the wolves was carried out in 1995 (Boyce, 2018).

Yellowstone National Park is home to a wide range of plants and
animals. The park is thriving currently, and we have the grey
wolves to thank for that. Wolves kill many species of animals, but
give life to others. These predators helped the park’s ecosystem
rebound, and all by doing what they do best, hunting.

The removal and reintroduction of wolves has remained a
controversial topic for two main reasons: wolves are not a native
species to the park and they kill other species in the park. As a result,
it took many years for a conclusive decision to be made on whether
wolves should be reintroduced into the park.

In addition to affecting the quantities of elk, grey wolves also
affect the population of ravens. The number of ravens increase
as the grey wolf killings increase. The data shows that 99.7% of
the time when wolf packs were spotted in Yellowstone during
winter, ravens were found close by. Ravens are scavengers, so
they feed off of the prey of the wolves. A single raven can eat 2
pounds of food per day (Leonard, 2015). They have been seen
stealing up to one-third of the meat from the wolf kill (Ravens
Give Wolves a Reason to Live in Packs).

Wolves are an apex predator in the food chain. They play a role in
balancing the ecosystem by consuming herbivorous species that
indulge in primary producers. In the absence of a top predator, the
total amount of herbivorous species rapidly begins to increase, while
the total amount of primary producers dramatically decreases (Ripple,
2012). Other consumers that rely on primary producers then began to
starve as primary producer populations begin to plummet. Primary
producer and consumer populations then may began to see-saw. In
the case where primary producers are not able to replace previous
generations, the population of primary producers may become so
reduced that extinction becomes near or inevitable (Ripple, 2012).
This eventually can cause the whole ecosystem to began to collapse.
To investigate this phenomenon, we try to answer the question, “do
wolves ecologically affect Yellowstone National Park?” by compiling
and analyzing data sources from various studies.

The population of elk directly correlates with the number of grey
wolves roaming the vast wilderness of Yellowstone. As the
population of grey wolves in the Park increases, the fewer elk
there will be, since elk are a prey of the grey wolf. The benefits of
this predation are numerous for the overall ecosystem in
Yellowstone. The less elk there are, the more the plant life will be
able to flourish (Boyce, 2018).

Figure 1. A yearly estimate of wolves and elk in Yellowstone National Park
were sampled and collected throughout the years 1997 to 2003. A negative
linear relationship was found between the yearly number of wolves and
the yearly number of elk in Yellowstone National Park. As the number of
wolves increase, the number of elk decrease. (R2= 0.68; p-value=0.0001;
y=-70.5x+16343).

The grey wolf is designed to endure all types of weather.
Actually, they are especially good at hunting in the winter
months. It is unclear if a correlation between snow accumulation
and the wolf population exists (J.D., R. P., 2019).

Figure 2. A yearly counting of exact number of wolf kills and
number of ravens in Yellowstone National Park were collected
throughout the years 2009-2017. A positive linear relationship was
found between the yearly number of wolf kills and the yearly
number of ravens in Yellowstone National Park. (R2=0.87; p-value=
0.0003; y=0.995x+54.5).

Methods
Data sets were collected from 2 different sources: Population responses
of common ravens to reintroduced gray wolves by Walker et. al and
Adaptive management for reintroductions: updating a wolf recovery
model for Yellowstone National Park by Boyce et. al. Walker and his team
obtained the total amount of each species by conducting a both a wolf
and raven survey in the park. Likewise, Boyce obtained his data by using
estimated winter samplings of wolf and elk species from 1997 to 2003. To
determine what kind of relationship there is between variables, datasets
were plugged into JMP. In Walker’s article, average snowfall
(independent variable) was compared to the total number of wolves
(dependent variable) in the park by using linear regression. Additionally,
in the same article, number of wolf kills (independent variable) were
compared to the number of total ravens (dependent variable) by using the
same statistical test. In Boyce’s article, the estimated number of wolves
(independent variable) were compared to the estimated number of elks
(dependent variable) by using linear regression. In all three comparisons,
the r2 value, p value, and linear equation (y=mx+b), were recorded to
determine what kind of relationship there is between the independent and
dependent variables tested in each separate test.

The reintroduction of wolves into Yellowstone National Park had
a cascading effect. Not only were wolves removed from the
endangered species list, the ecosystem in the park flourished. As
the populations of herbivores began to decline as most of them
are prey for wolves, the vegetation was able to recover, and even
begin to thrive. Plant life like the willow that the elk all but
destroyed began to rebound, bringing back the beavers. Beaver
dams allowed for water levels to increase which grew the fish
populations. The willows were also enjoyed by the songbirds who
use them for making their habitats (Farquhar, 2019).
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