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Introduction 

Problem Statement: 

“A fossil hunter needs sharp eyes and a keen search image, a mental template that 

subconsciously evaluates everything he sees in his search for telltale clues. A kind of 

mental radar works even if he isn't concentrating hard.” (Richard E. Leakey, 26) A fossil 

guide will help improve the inexperienced fossil hunter’s knowledge of paleontology and 

geology in Bighorn and Park counties of northern Wyoming. These counties surround the 

current Wyoming section of Yellowstone Park. Since the park is greatly visited, the areas 

surrounding it are not hard to reach. A guide will help to protect fossiliferous areas from 

being stripped of fossils and other important geologic structures. It can even help to 

protect sites that are not fossiliferous, but rich in specific mineral resources. Very few 

guides have addressed the exact locations of fossils and mineral resources, while the 

majority of guides give sweeping geological overviews of a region and discuss the 

vertebrate fossils that can be found there. When exact locations can be found, often many 

of the underlying rock structures are disturbed trying to extract the fossil. For example, 

many badland-type structures contain fossils, but when the structure is disturbed the 

surrounding structures can also collapse. This ruins the site for any future geologists or 

fossil hunters. Northern Wyoming is a mecca for fossil hunting, particularly for 

Ammonites and Belemnites. Ammonites are defined as an extinct group of marine 

invertebrate animals in the subclass Ammonoidea of the class Cephlopoda and 
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Belemnites are an extinct order of cephalopods. Finding these fossils is just a matter of 

determining exact coordinates of areas as well as determining if it is legal to collect there.  

The area that is covered in the web application is shown in figure 1. Yellowstone 

National Park is shown as the red area, and Park and Bighorn counties are the outlined 

blue area. 

 
Figure 1: Map denoting Park county, Bighorn county, and Yellowstone National Park 

 
Background: 

Vertebrate and invertebrate fossils are very common in Park and Bighorn counties 

of Wyoming, however most paleontologists focus on vertebrate fossils because they are 

such rare finds. An amateur fossil hunter would have better luck finding and keeping 

invertebrate fossils. Invertebrate fossils are usually readily available for collection and are 
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able to be brought away from the collection site because they are not as rare as vertebrate 

fossils.  

Most guides do not contain a list naming all of the fossils that can be found in an 

area. They name some fossils that can be found based on many factors. For example, 

Ransom’s (1964) field guide contains fossil sites listed by county in Wyoming, but some 

sites are barred from collection because the owners do not want people on their land. His 

guide also does not include a list of the plethora of fossils that can be found. Nudd’s 

(2008) guide to fossils contains locations of some invertebrate fossils by rock type. The 

only way an amateur paleontologist would be able to find these sites is by learning how 

to determine rock type.  

Although most guides lack a list of sites and fossils, the information they contain 

can be helpful in determining locations for an experienced researcher. The website, 

Paleoportal.org, addresses many of the issues previously stated. This website contains a 

timeline of the geology of all the states, and names some fossils that can be found in each 

time period. It also includes a picture gallery of fossils that others have found in the 

rocks. The rest of the site contains resources that can be used to find more information, 

but the resources lead to museums where these fossils can be detected. 

There are some resources that contain fossils as well as mineral resources. These 

books do not typically show exact locations of the minerals and other interesting geologic 

features. These features are an important aspect to geology and to having a memorable 

time in the field. 

Purpose:  
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For this project, an application was created containing information about the 

geology and paleontology of Park and Bighorn counties in Wyoming. An application, or 

app, is application software designed to run on a mobile device, therefore an app is more 

portable and can be taken into the field. The items covered in the app include: GIS fossil 

and mineral locations, pictures of invertebrate fossils and important minerals, background 

on the geology of the region and fossils, and the laws needed for collecting. GIS locations 

allow the user to pinpoint locations of fossils and minerals that can be found in an area. 

The locations can then be used as a form of geocache or “scavenger hunt.” Pictures of 

invertebrate fossils were included to show the user what a particular invertebrate fossil 

looks like. Pictures of minerals are also included. These minerals are specific to the items 

that can be found in Yellowstone National Park. The idea behind adding mineral 

locations was to allow the travelers visiting the National Park to “take home” a piece of 

the park. With the GIS locations, the user can determine the type of fossil or mineral they 

have found. Background on the geologic area and fossils in general teaches the user about 

geology and paleontology. It also allows the user to discover more locations of fossils 

that are not included in the guide. The tools listed allow the user to determine attractive 

locations and teaches people how to extract the fossils from those locations. The app can 

also teach about the natural history of the area. The fossils themselves show a timeline of 

the geologic history of the area. Some of the fossils lived in different environments (deep 

ocean or shallow water), but they may be placed close together. This shows the receding 

of the oceans, and the natural history of that area. 



	  

 

 

 

Literature Review: 

There have been a few books written that are similar in nature to the project I completed. 

There have also been books written and websites created that can be used as templates in 

making future projects. Both will be discussed within this review, with later discussion 

devoted to items that are included in the app. 

Similar studies 

Ransom (1964) and MacDonald (1983) wrote books that are similar to my final 

project, but contains locations all over North America. Both contain an origin of fossils, 

educating the reader as to how a fossil was created, as well as the life history of the 

organism (i.e., where it lived, its lifespan, etc.). This leads to the geology of the area, 

which is included in both books. The geology section shows the environment that formed 

the rock, and which types of fossils that can be found there. The sections also include a 

basic geologic history of North America. The authors mention some rock types that can 

be found in Wyoming, and explain how to tell the difference between several of the 

strata. Both Ransom and MacDonald maintain that if a person is educated in geology, the 

ability to search for fossils will naturally follow.  

After the geologic history, both Ransom and Macdonald note that Linnaean 

organization is important. This organization is a way of naming fossils (Kingdom, 

Phylum, Class, etc.). Both books allow the reader to develop a basic understanding of 

how fossils are named, helping the reader determine which fossil they have found. The 
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references state that most fossils are named to the Genus and Species level, with a few 

only reaching the Family.  This allows paleontologists to categorize similar fossils into 

the same Family, and if their forms are less similar after the Family designation, the fossil 

can then be put into a different genus.  

According to both references, after a person knows how to name fossils, how to 

find fossils, and the origins of the fossils they have found, the next step is to collect the 

fossil from the rock. This information is garnered by first listing the tools that would be 

needed in collecting then explaining how to collect the fossil without causing too much 

damage to the surrounding strata. Ransom continues to elaborate on locations where 

fossils can be found in all of the western United States. His list, made in the 1960s, 

contains ten locations in Park and Bighorn counties of Wyoming. These locations are 

listed by location with a geographic description of how to get to the location. For 

example, Ransom describes a location in Greybull is that is 20 miles NE along the valley 

of Beaver Creek. To an amateur, or to a visitor, this location would be difficult to 

pinpoint. Ransom’s reference also contains locations that may no longer exist, or would 

no longer allow public access.  

MacDonald’s book used Ransom as a reference and updated a few of the geologic 

sites. More locations are also mentioned, however when a location is mentioned, it is a 

general area, not an exact point. It also does not include the fossils that can be found 

there. Instead, there is a generality of the type of fossils that can be found, such as a 

number of intermontaine basins with both lake and land-laid sediments. There is also a 

large dedication to vertebrate fossils, such as dinosaurs. These fossils cannot be taken by 
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an amateur paleontologist, and should not be included in a guide for fossil hunters that 

want to take home their finds. 

Fossil origins, fossil locations, something about geology, the collection and 

preparations of fossils, as well as the Linnaean organization of fossils are listed in both 

books and would have been useful to include in my project. The geologic information is 

deficient because it does not include all rock types in which fossils can be found. Both 

books focus on vertebrate fossil locations as opposed to invertebrate fossil locations. 

Invertebrates are collectible and are more numerous. These would be more attractive and 

valuable to the invertebrate novice collector.   

 A book that was very helpful to creating my app was Rock Hounding Wyoming by 

K.L. Graham. This book contains an index of sites based on the interesting items that can 

be found there. The items range from fossils to rare minerals. It contains a map of 

Wyoming that has each of the 75 sites numbered on the map. Each of these sites are 

eventually broken down by locations, directions to the site, the land type that can be 

found in the area, the land manager, the specimens that can be found at the site, the tools 

used, what type of vehicle is best to drive, any accommodations around the area, the 

special attractions of the are, and other interesting tidbits about the site. Before all of the 

sites are listed, however, the author writes about the wildlife of Wyoming including 

animals that the rockhounder should look out for. He also states rockhounding etiquette, 

which is the leave no trace behind rules that are commonly used now. He speaks about 

the rules of each of the land management areas including BLM and State forestland. 

There is also a section on Interesting sites in Yellowstone National Park, but the author 

states clearly that there is no collecting in the park.  This book was written for people that 
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already have an interest in rockhounding. It contains rough background knowledge of the 

area, and sites at would be interesting to the rockhounder. People who purchase this book 

would learn specific sites that could have been found in 1996, and what they would find 

at the sites. The information on how to get to the sites, specifically the type of vehicle to 

drive, would be very helpful. I believe that a person who purchases this book would 

travel to different areas of Wyoming just to search for some interesting finds. This book 

is helpful to me because it is very similar to the app I made. My app contained locations 

including exact coordinates of a site. It includes items that are not specifically fossils 

such as travertine deposits. This book reinforced my belief that people want to search for 

fossils on their own, and that they may want to see items that cannot be collected, such as 

those in Yellowstone. The author inspired me to include sites that contain items that can 

be seen in Yellowstone. For example I included travertine deposits found outside of 

Yellowstone because travertine can be seen in any of the hot springs in Yellowstone. I 

also loved the idea of including the type of land that the hunter would be walking on be it 

mountainous or forested.  

Roadside Geology of Wyoming was another inspirational book. It covered the 

entire state of Wyoming. As the reader travels around the state by main roads, the book 

states the interesting geology that can bee seen from on or near the road. Each interstate 

and main road is stated. Information about the geology such as which roads offer cross 

sections of the geology is included by road. Geologic processes are included in some 

sections where it is important. Yellowstone, and major cities, have their own sections 

since they are more important to the history of Wyoming. Yellowstone is covered by a 

very large section of the book.  Readers learn a lot about geology from this book. It is not 
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meant to be a teaching tool for universities, however a novice geologist would find the 

book interesting and very intelligible.  By separating the geology into different road 

sections, the reader is able to learn more than just trying to focus on the general geology 

of the region. This book gave me a lot of good information that used in my project. It has 

a great section on geology in Yellowstone that mentions the types of rocks that can be 

found in the park.  

Perhaps the most similar item to my app was the Pocket Naturalist Guide: 

Geology, an Introduction to Familiar Rocks, Minerals, Gemstones, and Fossils by 

Kavanaugh and Leung.  The guide is not a book, but a pamphlet that has been laminated. 

The guide begins by showing drawings of the tools commonly used by geologists. This 

includes a hammer, chisel, hand lens, acid, map, sample bag, protective eyewear, and 

knife. The book continues to speak of the best places to look for geology in general. The 

sites listed include road cuts, quarries, mines, caves, and construction sites. Warnings 

about legality are posted in the guide, and tell the reader to make sure they are allowed on 

the land they are on. The guide then leads to a basic background on geology, the structure 

of the Earth, and the rock cycle. The guide teaches the reader what a rock is, how it was 

formed, and the difference between a sedimentary, metamorphic, and igneous rock. It 

also states the difference between minerals and gemstones.  It finally ends with a 

description of fossils and where they can commonly be found. Included are drawings of 

examples of common rocks, minerals and fossils. Some maps are included showing the 

locations of the common rocks and minerals. Much of the information that is in this 

pamphlet, is included in my app. The guide is short and sweet in the words offered to the 

reader. This way the reader does not have to have a background in “science speak” in 
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order to understand what they will be looking at in the field. I wish there was more 

background knowledge on mapping, and actual location of the common minerals and 

fossils that can be found. Instead a picture/ drawing to the item is seen and the guide 

states that those items are either common or rare. 

Cruisin’ the Fossil Freeway by Kirk Johnson is another book that is helpful.  This 

is a children’s book that contains a story about how a man became interested in fossils. 

He relates the rock layers and how fossils are formed to things that happen in the real 

world now. This includes information such as, pancakes that have a uniform thickness 

can relate to how rocks are layers in the earth, or Pigs standing up after sleeping is like 

uplift and eventually erosion. The book contains maps that show the areas that certain 

animals lived. This would eventually cause the animals to be buried and form fossils. The 

book, however, does not contain actual locations; only a story that kids may want to read. 

It would teach children about geology. This book has been made into an exhibit that 

travels between museums. There were no other geology books aimed at children. The 

way the book explained a geologic process was helpful to me because I would like 

children to be able to use my app. The app should be used as an educational resource, and 

children strike me as the most curious age group. They are the ones that would drag their 

parents to the middle of northern Wyoming in order to search for fossils.  They would 

also learn something along the way. 

Reference guide (informing app structure) 

Brown (1972) is a guide to wildflowers of Louisiana. The information that is in 

the book is not necessarily helpful to my project, however the layout of the book is most 

advantageous. It contains an introduction to Louisiana flora, asks why a person should 
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study plants, and provides nomenclature and classification techniques, a map of areas 

with known flora, and the general ecology of Louisiana. All of these can be adapted to 

geology, such as an introduction to paleontology, the benefits of studying paleontology, 

etc. The literature then continues with pictures of each of the floras and a description of 

each below the picture. This would be used as a basis for how to organize the information 

attained for the app. The data that was gathered for the app was organized according to 

several of the categories that Brown used. He thought that pictures of each of the flora 

would be advantageous, as I think that pictures of the fossils are advantageous. I also 

included a description of each fossil so that the user would be able to understand what the 

fossil may look like if the picture does not make enough sense. Brown also included 

some interesting facts about each of the plants, and that was a good idea to use in the app 

that was created.  

Geologic education 

A summary of the geologic history of Wyoming was helpful as an educational 

view within the app. Snoke (1993) contains a list of all of the geology that can be found 

in Park and Bighorn counties in Wyoming. This was helpful in determining the fossils 

that can be found in each stratum as well as the locations of each stratum. As to 

determining the locations of stratum, Google Earth maps from the Bureau of Land 

Management (BLM) was very helpful. The Google Earth map is updated almost monthly, 

and contains a map of the geology of the entire state of Wyoming. This was used to 

define the geology, but it does not include a description of the geology or what fossils the 

geology contains.  

Fossil types/fossil bearing rocks 
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Descriptions of formations that are fossil bearing in North America can be found 

in Nudd’s article from 2008. The formations that are found in Wyoming are Morrison 

and Hell Creek. There is a background on the formation and a listing of the fossils that 

can be found in these areas. The fossils listed are mostly vertebrates with a few listings of 

invertebrates. Some of the invertebrates are listed to the genus, which would be helpful in 

searching for pictures of the fossil. Since there are only two formations listed, this source 

is only useful for those formations. The rest of the formations that can be found in 

Wyoming are underrepresented. 

Laws 

The BLM website outlines the laws regulating collection of fossils on Bureau of 

Land Management lands. Park and Bighorn counties encompass much of this land. The 

site lists permits that must be obtained for collecting vertebrate fossils as well as showing 

amounts of certain fossils that can be taken from the area. For example, a person can take 

up to twenty-five pounds of petrified wood per day from a site but cannot collect more 

than 250 pounds throughout the year. The site also contains a list of all of the rocks and 

some fossils that can be found in each rock type. This list is confined to the area of 

Pinedale. It is not certain that all of these fossils can be found in every rock strata 

although it is more than likely.  

 



	  

 

 

 

Methodology: 

 I created an invertebrate and vertebrate fossil database using previous research by 

other geologists, specifically regarding the fossils that have been found in each rock 

strata. Using the books previous geologists had written, and information that the 

professors on field camp had known, the database was created. The database was 

organized by fossil type and separated by location of he fossil. 18 sites were included in 

which to search for fossils and minerals, as this was a good base for the size of the area 

that could be covered.  Some of the included fossils and minerals are ammonites (figure 

2), belemnites (figure 3), crinoid stems (figure 4), and travertine (figure 5). Sites included 

contained many fossils or minerals to reconcile the extraction of the items. More sites 

were difficult to find, as there are not many different types of rock. I traveled to Park and 

Bighorn counties in Wyoming with the Geology department’s field camp to mark GPS 

locations of rock strata as well as photograph examples of fossils and minerals that were 

found. 
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Figure 2: Ammonite     Figure 3: Belemnite 
 

    
Figure 4: Crinoid stem    Figure 5: Travertine 

 A good number of sources were researched to ascertain the names of fossils that 

can be found in Park and Bighorn counties. After the sources were organized, I then tried 

to find each of the fossils that were listed so that I could take a picture of each. I intended 

to photograph each fossil/mineral that I discovered. Each of the fossil locations that had 
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been found was then pinpointed by GPS waypoints to allow the user to determine the 

exact location. A description of how to find the locations allows the user to find the site if 

GPS is not available at that time, such as a very cloudy day or if the user forgot their GPS 

device. This description is the simplest directions to a site, such as ‘take 295 North until 

the road ends at elk basin oil field.’ 

After retrieving the locations and photographs of the fossils, they were organized 

into a database. This database covered what the fossil was, where it was found, 

information about the geology the fossil is found in, information about the animal that 

formed the fossil, a list of some other types of fossils that could be found near the site, the 

climate of the region, and directions to the site. Some sites also have laws regarding the 

fossils that could be collected at the site, and this was included in the database at those 

specific sites. All of the information presented would be interesting knowledge to the 

amateur paleontologist. The information tells more about the natural history of the world. 

It shows how extinct animals lived by narrating about what the animal looked liked, or 

what the animal may have eaten. It also shows the history by speaking about the geology.  

I then spoke with the Emerging technologies department to determine the process 

for making the app. The department asked me to show them the database that I had 

compiled, and then they set about creating the app. The app was used as a teaching tool, 

and the Digital Corps students in the Emerging Technologies department were the ones to 

write and develop the app. When the preliminary drafts were finished, I looked at how 

the app was presented and made a few minor changes. These changes included colors 

used, correcting spelling, etc. After finalization of changes, the app was posted to the app 

store. Upon speaking to the Emerging Technologies department, it was decided that the 
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app should be released to iPhones and iPads and not to android models. Although the 

android model would be helpful to many fossil hunters, the apple technology made the 

app much more user-friendly than it would have been in the android market. The android 

app would need to be paired with other apps in order for location services to be available, 

where as app would not have needed another map application. Appendix 1 shows a few 

screen shots of the app in use and in the app store on iTunes. The app can be found at: 

https://itunes.apple.com/us/app/geology-poi/id594595938?mt=8. It can also be found by 

searching the app store in iTunes for “Geology POI”, or through Frog Baby Apps in the 

iTunes store. 



	  

 

 

 

Significance: 

 The project was necessary for many reasons previously outlined, but the depth of 

the data gathered can be used in many ways. Teachers, students, geocachers, and any 

other amateur fossil hunters can use the data gathered to find fossil souvenirs or to learn 

more about our natural world. The app allows people to visit nature and take a piece of 

their trip home. It allows the user to find places that are significant in fossil collection 

without causing negative impact to the environment. There is then less environmental 

impact from amateur fossil hunters. The app easily fits into the parameters of geology 

education, but it also fits with earth science education and teaching about physical 

geography. The app allows the user to learn more about how the Earth was made and 

shaped. It should spark the interest of the amateur paleontologist to search for more 

information about the fossil, and the type of climate that the fossil was deposited in. For 

example a shell can be found in a currently desert climate. This sparks a person’s interest 

to find what the climate was like when the shell was deposited. The user would realize 

that the shell could have only been deposited in a marine environment, which is very 

different than the desert climate seen today. The user would also learn more about 

physical geography by using the app. They would need to follow directions, whether 

written or spoken by the GPS in order to find the fossil site.  

 Natural resources are greatly protected by using this app. Many people know that 

you can find fossils in Wyoming because they have visited the area around Yellowstone 
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before. They do not, however, know exact locations of fossils. This app allows people to 

find exact locations of fossils and not force them to search for fossils in areas that do not 

have any. By searching for fossils in regular rock outcrops (ones that do not have fossils) 

many people disturb the layers of the rock. They break apart the layers in the rock to see 

what might be inside, but the rock was in the process of compacting those layers into 

another type of rock. That same process has been happening for hundreds of years, and 

by pulling apart the layers we are causing the human mark to be seen in the future in an 

area that did not nee to be touched by humans. The app keeps people away from sites that 

are in danger of collapsing into an area dominated by human interactions. 

 The app is also a great way to interpret the area. The user is allowed to look at the 

fossils and to collect them, but they are still learning about the area and fossils themselves 

while searching. Interpretation allows us to communicate a meaning about a subject 

material to a diverse group of people by speaking with them, and showing them the 

important aspects of a subject. The app does not allow people to speak directly to one 

another, but important material is still passed from the interpreter, me, to the user. The 

fossiliferous areas do not commonly have people that will walk a tourist to a site and tell 

them to search a certain area to find fossils. The app allows people to do exactly that. 
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Appendix 1      

Screen Shots: 

 
Photo from Apple’s app store of iPhone app 
 
 
 
 
 
 

 
Photo from Apple’s app store of iPad app 
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iPad app in use: clam page 
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iPad app in use: about page includes thanks to all departments 
 

    
iPhone app in use: home page  iPhone app in use: about page 
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