
Yellowstone Community Science
HOTR BOX

When the first visitors to Yellowstone tried to report what they saw, news magazines responded, “Thank you, but 
we do not print fiction.” The park is peppered with colorful hot springs, mudpots, and breathtaking waterfalls, 
and it is easy to understand how one might think it otherworldly. Nothing else on Earth is quite like Yellowstone. 
Yellowstone is a vast ecosystem that has many moving parts and is affected by the ever-changing world. With 
more than 4 million visitors in 2018 and more projected in future years, how do we make sure the park can 
thrive for future generations and provide a connection place to the wild? Citizen science, or community science, 
programs have begun taking on that responsibility by creating a space where people can connect to the wild 
through data collection. Our studio class was fortunate enough to participate in one of those projects, the Home 
On The Range, and this Project is the basis for this project. 

What the Home on The Range project 
is and how we participated.
(HOTR)

Home on the Range is a citizen science project that collaborates closely 
with the Yellowstone Bison Management Team to document ungulate 
herd demographics and collect scat samples. The data is used to monitor 
competition and the health of Yellowstone’s ungulate guilds. This project 
partners with several university’s and organizations to deploy Iridium-
GPS radio collars on Bison and other ungulates during the early winter.  
Yellowstone Forever scientist use these collars to track and collect scat 
samples from the ungulate guilds. By analyzing scat samples, student 
researchers at Brown University, can determine the diet and health by 
identifying the DNA of plant fragments found within scat. 
 The Yellowstone studio had the opportunity to participate in the 
Home On The Range Study. The study taught us about how and why the 
Bison the are important to the National Park. This portion of the trip had 
a lasting impact on us and gave us a deeper connection to the park. This 
Connection is the basis of the HOTR BOX project. To right is a time line of 
how performed the research. 

CitizenScience2018Report  https://ys-wp-media.s3.amazonaws.com/wp-content/
uploads/2019/05/2019_02_EI182038_CitizenScience2018Report_8-5x11in_11-FINAL-Web052019.pdf. 

RESEARCH

User Ecosystem
Yellowstone Forever Institute is the non-profit that organizes all 
of the Yellowstone citizen science programs. YF (Yellowstone 
Forever) is made up of talented and dedicated professionals 
working together to protect and preserve Yellowstone National 
Park through education and philanthropy. YF provides the tours 
and educators that take users on the Home on The Range 
citizen science study and other tours. This is the main way users 
find out information and participate in the research. The first 
touch point for users is done through the YF website and is the 
gateway for participation.

https://www.yellowstone.org/
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The Equipment Used In The Home On The 
Range Project.

The Home on The Range study requires a few pieces of 
equipment to facilitate finding, collecting, and documenting Bison 
herds. The picture to the left shows one of those pieces, a Bison 
collar. This piece is crucial in the project’s success because it 
helps the researchers find the Bison herd. Still, more specifically, 
it helps them identify the female Bison through a letter-number 
system. Below you will find a diagram of the other pieces of 
equipment and the role they play in the research. 

This ecosystem shows that if a user would like to participate in one of 
the science project they need to connect with YF. But, How do users 
know that YF provides that type of experience? Aside from website 
sources, there is a small write up about YF in the Yellowstone flyer, 
unfortunetly it does not include any information on the projects. What 
if there was a way to feature the programs and also inform future 
users of the value, connection, and excitment that they can gain by 
participating.

Bison Collar
 The collar that researchers use with the Bison is an Iridium-GPS 
radio collar. They communicate the location of the herd, and In 
addition to the GPS and Iridium portions of these collars, they 
typically include a VHF transmitter. The VHF transmitters can be 
used to locate and monitor the animals from the ground, air-
craft, and aid in the recovery of a collar at the end of a study. 

 https://www.telonics.com/products/gps4/gps-iridium.php

Telemetry / Radio / Tablet

VHF telemetry receivers are specifically designed for use with 
conventional VHF transmitters as used in wildlife tracking. 
These receivers have a very narrow bandwidth coupled with 
a very fine tuning capability, extremely low noise front end, a 
broad dynamic range of signal reception, and specialized gain 
control that allows the user to reduce the signal levels so that a 
bearing can be established when using a directional antenna. 
 The tablet is used in conjunction with the Gaia app. That 
app allows guides to mark Bison herd locations. The tablet is 
also used to record the herd demographics.

https://www.telonics.com/products/vhfReceivers/

Photo By Lucy Allen

Sample Collection
There are three parts to this puzzle, and this is the first piece is 
the spoon that is used to scoop the sample from the ground. The 
next part, which is the flap seal collection bag, is used to hold the 
sample. The last piece being a cooler that keeps the used to sam-
ple insulated until the guide can drop the samples off at the drop 
location. 

Photo By Elpitha T. / Weston B.

Collect

Getting a scat sample that is free of 
contaminants is crucial to the research. It had 
to be done in a very timely manner, and there 
needed to be several collected. The goal is to 
collect three scat samples from 5 different whirl-
packs. The samples had to be obtained with 
seconds of it being produced. 

Photo by Weston B.

Document

The last step of the process was to document 
the sample — the scat needed to labeled 
date, species, animal ID, e.g., 6/1/18 Bison 
Yell_085. The samples then had to be stored 
in an insulated cooler and deposited at the 
Yellowstone Bison Project freezer in Mammoth 
Hot Springs.

Photo by Weston B.

Intro

Before we started the project, the guide talked 
us through the process of spotting a collared 
Bison and then how we would collect a sample. 
He also prepared us for any emergencies that 
we might encounter. 

Photo by Weston B.

Search

Using the telemetry gear and the list of collar 
frequencies, we began to search for a signal 
that would lead us in the direction of a Bison 
herd. The collars emit a “beep” signal over a VHF 
frequency that our radio could be tuned into. 
This signal became more clear if you pointed 
the Yagi style antenna in the direction of the 
source. 

Photo by Weston B.

Observe

Once a Group of Bison was found, we had to 
find the female collared Bison. It’s crucial to 
find the female Bison because the young of the 
year (YOY) needs to be documented. Once, the 
collared Bison was located, we had to wait until 
a fresh scat sample was produced. 

Photo by Sumner S.

Answering the question about what the other 
parks are doing.

US national parks are among the most beautiful places for hiking, camping, 
animal watching, and sight seeing — and also the most popular. To control 
crowds and properly prepare trekkers for the hazards of the wildlands, the 
National Park Service requires permits for certain activities. These per-
mits make sure that people know what lies ahead of them when they are 
out in the wilderness. The permit process ensures that users understand 
what they are doing and adds a layer that the person is educated on how 
to safely perform the activity. Also, by requiring a permit, it guarantees that 
the user has a wonderful experience ahead of them.
 National park are partnering with community scientist to ensure that 
the nation parks remain a place a beauty and adventure. Parks, for exam-
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The wave, Half Dome chains, and Havasupai Falls.

ple,  Sequoia NP has begun creating a digital platform for showcasing the 
research that is done in the park. Apps, such as, the iNaturaist app also 
created an online presence for this type of documentation. The HOTR BOX 
platform aims to incorporate these principles into its platform.   

“How do take all of this information 
and create a community science 
program that is more intuitive, 

inclusive, and incentivises users to 
participate?”

HOTR BOX

The Home on The Range Box, Or HOTR BOX, is a community science program 
where people can gain a greater connection with the Yellowstone National Park 
through science. This platform involves breaking the existing program up into two 
kits, condensing the amount of equipment, and combines the radio and tablet 
into one piece. By breaking the system up it allows for more users to participate 
in the program because it separates what data is collected. The HOTR BOX MINI 
collects data that can be collected from a comfortable and safe distance from 
a herd of Bison. This distance allows for multiple types of users to participate in 
the data collection and can be done by multiple people at once. The HOTR BOX 
requires the user to collect more intrusive data, scat. Due to the proximity of the 
Bison, the HOTR BOX kit requires that the user has a certain set of prerequisite 
skills. Upon successful completion of either kit, users get entered into a lottery 
with other user participants to be featured in the Yellowstone flyer showcasing 
how their efforts have furthered researchers understanding of ungulate herds. 

HOTR BOX MINI and HOTR BOX. A two kit 
community science system.

HOTR BOX

HOTR BOX MINI

HOTR BOX MINI
(Demographics) The HOTR BOX MINI allows the user to collect herd 
demographics of any observed Bison group. The HOTR BOX MINI kit 
includes a spotting scope, telemetry gear, and tablet. These items 
allow users to locate, observe, and document Bison herds. This kit 
is offered on a first-come, first-serve basis, and users can participate 
even if they are only in the park for one day. This kit can be done 
in groups or on an individual basis. HOTR BOX MINI is designed for 
users that want to connect with the park on a slightly smaller scale of 
adventure and is willing to explore off-trail areas.

HOTR BOX
(Demographics /Scat Collection) The second level of involvement 
in the study is the full HOTR BOX kit. This study is more invasive to the 
Bison’s personal space, and it can only be completed by someone 
who has been invited to perform the research, has a guide with them, 
or has been approved through a permit process. This kit comes with 
baggies, scoops, tablet, telemetry gear, and a cooler for collected 
samples. Everything a user would need to find, document, and collect 
a scat sample from the herd.
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HOTR BOX

25 Meters HOTR BOX MINI

USER JOURNEY MAP

What are all of the interaction points prior to the experience 
that our users will encounter?

The first point of interaction, for some, would be in an email 
invite. This invite would be inviting this user to participate 
in a full HOTR BOX study. The next touchpoint would be 
through a permit application process where YF would 
review the user’s qualification and either approve a solo 
study or recommend an alternative. If the user is approved, 
an automated email will be sent to them with details 
about the study. The third touchpoint is in social media 
and the Yellowstone newspaper flyer, where users will find 
information on the past users and how to get involved. 

Attract

What happens when the user departs from the experience?

It is at this stage the users turn in the kit to YF and gets their 
picture taken with the HOTR BOX that they used. YF will use 
this on the social media platform to promote the program, 
and if they win the HOTR lottery, they will be featured 
in the Yellowstone flyer. They are showcasing how their 
participation in the HOTR program has helped better YNP. 

Exit

How do we keep users engaged after they have completed 
a hotr box study?

After the experience is over YF will keep that the user’s info 
and periodically invite that user to come back to the park 
and complete the study again. Some users may be asked 
back to become a HOTR BOX specialist.

Extend

What happens when our users get here?

The users have to check in with the HOTR BOX specialist 
located at YF. Depending on the type of study and kit the 
user is participating in, the YF specialist would assemble the 
correct HOTR BOX and get the user acquainted with it. Once 
the YF staff feel that the user is ready to begin the study, 
they give the user kit.

Enter

The core offering.

During the phase of the user’s journey, they would go into 
the park and perform the study. The user would use the 
provided iPhone and check the update list of herd locations. 
Once located, the user would use the telemetry to search 
for a collared Bison in a herd. If a herd of ungulates is found, 
the user would note demographics, young of the year, take 
pictures, and mark the geographic location through the app 
on the iPhone. For the HOTR BOX MINI kit, this would be the 
end of the experience, and the user would return the kit. If 
the user is doing a full HOTR BOX and is comfortable/safe, 
the next step would be to collect a scat sample. The user 
would need to collect three scoopfuls from 5 different Bison 
in the herd. These samples need to be obtained as quickly 
as possible after they are produced to avoid contaminants. 
The user would place the collected samples in the provided 
bags, seal them, and place them in the insulated cooler 
portion of the kit. Once the user finishes, They would then 
exit the park and bring the kit back to Yellowstone forever for 
scientific analysis. 

Engage

PROTOTYPE

The HOTR BOX tablet combines all of the 
electrical components into one easy to 
use app that will guide a user through the 
experience in a safe and fluid manner. 

The HOTR BOX scope is a lightweight and compact 
monocular that makes it easy to see the Bison from a 
distance of 25+ meters. This scope helps the user maintain 
safe practices while observing ungulate herds.

By simplifying the equipment that is used in the Home On The Range 
project we can make it more accessible and intuitive for users. Having 
control over how the kit functions and what is in the kit is the best way 
to make sure there are plenty of safety reminders.

The HOTR BOX ANTENNA is a VHF receiver that 
picks up the signal that is transmitted from the 
Iridium-GPS collars. It’s ultra-compact design and 
telescoping antennas, allow it to fit in a small space. 

The HOTR BOX COOLER is space in the kit that stores and insulates the bison scat until it is 
dropped off at Yellowstone Forever. 

The HOTR BOX SHOVEL is a reusable 
scat collection tool for retrieving 
samples from whirl-packs. 
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Sumner Swaner
Senior Design Studio


