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For hundreds of millions of years, the world’s oceans have played host to an
incredible array of shark species. Many of the species of sharks that have existed
over Earth’s history have gone extinct, with fossils being the only remaining evidence
of their existence. Paleontologists have used fossils to uncover the secrets of these
prehistoric sharks. Over time, paleontologists have discovered hundreds of species of
prehistoric sharks and learned a great deal about them. From the enormous Otodus
megalodon to the bizarre hybodont sharks, each species of shark throughout Earth’s

history has adapted based on their specific ecological niche.

Sharks have not only adapted to a variety of marine ecosystems but have
also developed unique traits that make them some of the most compelling creatures
to exist. Their finely tuned senses have enabled sharks to excel as apex predators.
Their cartilaginous skeletons also provide them with unprecedented agility and
flexibility. In addition, their wide range of sizes, body shapes, and patterns reflect
their evolutionary journeys through a variety of niches and environmental changes

through earth’s history.

Sharks have survived and thrived on this planet for millions of years while
other species of animals have died out. This longevity is attributed to the ability
of sharks to adapt and evolve. Our knowledge of sharks continues to grow as we
learn new things about these incredible creatures. There is no doubt that as science
progresses, we will continue to unlock new secrets about sharks and uncover more

facts about these resilient and awe inspiring animals.

Many species of shark have existed in earth’s oceans for hundreds of millions

of years, and some of these sharks look very strange. However, despite the millions
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of years that have passed since the first sharks inhabited the world’s oceans, and

the countless species of sharks that have existed, the overall body design of sharks
have changed very little. In fact, if species of sharks that existed hundreds of
millions of years ago suddenly appeared today, they would be easily recognizable as

sharks despite their variety. One incredible prehistoric shark is the mighty Otodus
megalodon. Megalodon grew to over fifty feet long and had teeth that could exceed
seven inches in length. An adult megalodon was approximately twice the size of a
full grown great white shark. Megalodon is the largest shark to have ever lived as well
as the largest fish to have ever existed. Megalodon existed during the Miocene period

and went extinct approximately three and a half million years ago.

One of the strangest genera of fish to have ever lived was Helicoprion.

Though not actually a shark, Helicoprion was an extinct genus of shark-like

eugeneodont fish closely related to sharks. Helicoprion existed from the early
Permian period, approximately two hundred and ninety million years ago, to the

early Triassic period, approximately two hundred and fifty million years ago. What
makes the Helicoprion so fascinating and unique 1s its bizarre spiral-shaped tooth
whorl. This whorl consisted of sharply serrated teeth arranged in a spiral pattern

which resembled a saw blade.

In his article “The Origin and Rise of Shark Biology in the 20* Century”,

Jose I. Castro explains how sharks have historically been difficult to study compared

to bony fishes and other vertebrates. Sharks are fast moving and far-ranging
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explore the psychological components behind the fear of sharks and examine where
this fear originates from. This review will also study people’s attitudes towards sharks
in different regions. Finally, studies on the strategies of shark conservation will be

explored, as well as the effects that wildlife tourism has on people’s attitudes toward

sharks.

Sharks are the fourth most common reason for fear of the ocean and the
third most common reason for fear of swimming in the open ocean (Le Busque et al).
Though many people fear sharks, this fear is not necessarily an irrational one. Sharks
can be scary creatures after all. Some species of shark such as the great white can
grow to over twenty feet long and have over two inch long, sharply serrated teeth. It is
easy for anyone to fear an animal such as this. However, despite how scary sharks can
be, there are many other things that are more likely to kill people than shark attacks.
For example, you are much more likely to be struck by lightning than to be attacked

by a shark. However, people don’t seem to fear being struck by lightning as much as
being attacked by sharks. People also don’t seem to consider being struck by lightning

a legitimate possibility compared to being attack by a shark. In his book How Risky Is It
Really?: Why Our Fears Don’t Always Match the Facts, David Ropeik addresses the topic of
risk perception. Ropeik notes that people tend to be overly worried about small threats
and not worry enough about bigger ones. This book provides the facts about the
things we fear so we can make better, informed decisions about what we should fear,

and what we are probably better off not worrying about.
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Though being attacked by a shark is not likely to happen, this fact alone is

often not enough to comfort someone who is afraid to swim in the ocean. In writing
her book, Shark Attacks: Myths, Misunderstandings and Human Fear, Chapman found

that the human brain tends to oversimplify numbers. If I tell you there’s a one in
3,748,067 chance you could be attacked and killed by a shark, that number is too
abstract for your brain to be sensitive to it. (If I tell you humans kill about 100 million

sharks each year, it could be difficult to process that, as well.). (Zachos)

When people hear the word shark, it is easy to immediately think of a shark

attack. In her article “Why are we afraid of sharks? There’s a scientific explanation”,

Elaina Zachos explains that fear is something that develops over time. As infants,
people are not scared of things that they may later come to fear as an adult, such as
sharks. Fear is something that humans can trace back to their ancestors and it plays an

important role in survival (Zachos).

Though the fear of dangerous animals is ingrained in us as human beings

from our ancestors, this is not the sole reason for our fear of sharks. This fear is

also reinforced by the media and the portrayal of sharks in entertainment such as
in movies, books, etc. In her book Shark Attacks: Myths, Misunderstandings, and Human
Fear, Blake Chapman addresses the fear of sharks and where this fear stems from.
Chapman asserts that the media plays a pivotal role in our fear of sharks. In the

article “‘Shark Fears and the Media”, Eovaldi et al. state that,

popular media may promote fear and misconceptions about sharks in
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in both works, the human protagonist is a boat captain bent on revenge
against the sea monster. Also in both novels, after a prolonged chase, in

the final encounter, the monster rams the vessel, the captain is entangled in
the ropes and is dragged to his death, and the monster then dies. The lone

survivor, buoyed by flotsam, survives. (Castro)

The novel Jaws was based upon a series of shark attack that occurred in New
Jersey in the summer of 1916. During this deadly summer in New Jersey, four people
were killed and one was severely injured. These attacks occurred over a twelve-day
period. The first of these attacks occurred at Beach Haven. The victim was Charles
Vansant who died from blood loss from the attack. At this time, sharks were generally
seen as harmless creatures, so a shark was not immediately suspected as the culprit

for this first attack.

The second attacked occurred only five days later. This attacked would not

happen at Beach Haven, but rather forty-five miles north of Beach Haven in Spring
Lake. After the second attacked at Spring Lake, panic began to spread, and people

became hesitant to go into the water.

The next attacked took place at Matawan creek near the town of Keyport.

On July 12" Thomas Cottrell, a sea captain and Matawan resident reported seeing

an eight-foot-long shark in the creek. His claims were dismissed but two hours later
eleven-year-old Lester Stillwell was attacked and pulled underwater. A group of boys

and several men attempted to save Lester. One of these men was Watson Stanley

19 Thesis Proposal / Shark Conservation / Michael O’Shea




-

4

Fisher, twenty-four. Fisher dove into the creek to locate Lester Stillwell. After finding

Lester’s body Fisher was also attacked and later bled to death.

The final victim of the 1916 shark attacks was Joseph Dunn who was fourteen
years old. This attack happened nearly thirty minutes after the attacks at Matawan
creek. Dunn’s left leg was bitten during this attack, but he was rescued by his brother
and friend. These attacks drastically changed people’s perceptions of sharks and

would inspire Peter Benchley to write Jfaws.

According to Castro, the movie Jaws had such a lasting effect due to its
unforgettable scenes. The mechanical shark is not seen often in the movie and was

used sparingly. However, this heightened the mystery and suspense in the movie and

made the scenes where the shark does appear even more impactful (Castro). Castro

explains that,

the scenes terrified movie-goers, despite the obviously fake shark and lack
of the constant blood and gore of present-day high-tech movies. Countless
children and many adults were fascinated, or traumatized, by the image of
the voracious man-eating shark. As a result, sharks would be perceived as

malevolent, man-eating creatures for several decades. (Castro)

This movie had other unexpected consequences other than people fearing

going in the ocean.

After the release of the movie Jaws, a shark killing frenzy begun that lasted
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sharks as just another animal but began to almost worship them as sacred creatures.

This totemism towards sharks led to a taboo against killing sharks as people looked to

protect them and dispel the myths created by Jaws. According to Castro,

Most of the logistical difficulties of the past are still with us, and shark

research continues to be difficult. Today, much research is mainly concentrated

on a few species of sharks, such as the totemic white shark and the “charismatic”

whale shark. We have had countless articles on the white shark, and three symposia
dedicated to the species in 1983, 1993, and 2010, resulted in three comprehensive

publications (Sibley, 1985; Klimley and Ainley, 1996; Domeier, 2012a). But, despite

more than 30 years of enthusiastic research attempts on these and a few other

species. our knowledge is still fragmentary. (Castro)

A more recent movie franchise that portrays a shark as the main villain of

the story are the Meg movies. The first movie, titled 7The Meg released in the Summer
of 2018 and Meg 2: The Trench released in theaters in the Summer of 2023. These
movies are based on the popular novels by Steve Alten. The first of which was
published in 1997. These movies feature the long thought to be extinct megalodon
shark wreaking havoc. Since these movies feature an extinct prehistoric shark rather

than a modern great white, these movies have not had the same negative effects on

people perceptions of sharks as the movie Jaws. Since the release of the movie Jaws,

people’s perception of sharks has evolved and today there is a greater awareness and

appreciation of sharks than there was in the 1970’. Still, these Meg movies prove that

sharks are captivating and entertaining subject matter for movie goers and continue
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to succeed at the box office.

Sharks have also been used as entertainment in video games. One of these
video games is faws: Unleashed which released in 2006. This game offered players the
chance to experience the world from the perspective of the great white shark made
famous in the film Jaws. This game gave players the freedom to explore the waters

around Amity Island and wreak havoc on boaters and unsuspecting beach goers.

In addition, the player is also able to attack other sea creatures in this open-world

environment. Though this video game was criticized for its technical issues and
repetitive gameplay, others praised the game for its unique concept.

Another more recent video game that allows players to take control of a man-
eating shark is the game Maneater. This game was released in 2020 and was similar
in many ways to jaws Unleashed. Like Jaws Unleashed, this game also allows players

to take control of a man-eating shark. In this game, the player begins as a young
shark and evolves into an apex predator as the story progresses. Like Jaws Unleashed

the player has the freedom to explore in an open-world environment. Though Faws
Unleashed focuses more on combat and destruction, Maneater incorporates more action

RPG elements into its design, giving the players growth and customization options

not seen in faws Unleashed.

In the articles “People’s Fear of Sharks: A Qualitative Analysis”’, Brianna

Le Busque et al. address people’s fear of sharks through qualitative open-ended
methodologies. The goal of this study is to seek to understand people’s fear of sharks

and the ocean. People’s past experiences with sharks are examined in this study
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cage dive tourism can help people care more about shark conservation. This study
surveyed one hundred and thirty-six tourists who went cage diving with sharks in
Australia and found that after cage diving people had increased in conservation
related behavior and cared more about sharks. This diving experience gave people a

new appreciation of sharks that they may have not had before. Without seeing sharks
firsthand, it can be easy to take to heart the media portrayals of sharks as mindless
killers. From this study we can conclude that one way to change people’s opinions of
sharks is to expose them to sharks.

Some people have such a deep-rooted fear of sharks that in person exposure
to sharks may not be a viable solution. In this case, other options need to be

explored. In the article “Virtual Reality and Fear of Shark Attack: A Case Study for

the Treatment of Squalophobia.” Malbos et al. address the treatment of the unusual

anxiety disorder, squalophobia which is the fear of sharks. Virtual reality was tested
as a possible treatment for this phobia. This treatment is beneficial because exposing

a person to a marine predator like a shark could be dangerous and impractical.

The effects were evaluated in a single case study involving multiple context-
graded aquatic virtual environments with a virtual shark and using affordable
apparatus and software. Assessment was based on self-report questionnaires.
Scores the psychometric instruments exhibited a discernable reduction in
fear toward sharks. Such gains were maintained at a twelve-month follow-up.

Presence rates indicated immersion when confronted to a three-dimensional

(8D) virtual shark. (Malbos et al)
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This study concluded that VR could provide an effective form of exposure therapy

and may lead to the treatment of squalophobia.

We can conclude from this literature review that many species of shark such
as the common thresher shark, great white shark, dusky shark, and whale shark
are endangered. The depiction of sharks in the media and the portrayal of sharks
in various forms of entertainment plays a big role in this. Forms of entertainment,
including films and video games have used sharks as their main selling point. Often,
sharks are portrayed as the villain of the story with the heroes being the people
who are trying to hunt and kill the shark. This is the case with films such as Jaws.
In this literature review we examined how films such as this have had a profound

impact on shark conservation. We can also see that sharks play a vital role in marine

ecosystems and without sharks, marine ecosystems will suffer. The absence of sharks
will negatively affect the biodiversity of marine ecosystems as sharks play an important
role in regulating prey population in these ecosystems. Many communities also depend
on sharks for tourism. Without sharks, these communities will suffer as well. Through
this literature review we learned that education plays a vital role in altering people’s
perception of sharks. With proper education, and by dispelling false information

about sharks, we can ensure a future in which sharks are respected rather than feared.
Though people’s perception of sharks may not be able to be changed entirely. One

can hope that people will look at sharks a little bit differently.
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less attention has been paid to studying the absence of predators in the wild. They
also explain that studying the effects of the absence of predators in their natural

environment has been difficult.

This project aims to answer three main questions which are

Can changes in the presence and absence of sharks impact the community
structure of coral reef fishes?

Can changes in the abundance or movements of sharks affect the feeding
behaviors and diets of coral reef fishes?

Can changes in the abundance or behavior of sharks affect the physiology

and/or reproductive behavior of coral reef fishes?

This study compared the ecology of two coral reef sites off north-western Australia.
These sites are the Rowley Shoals and the Scott Reefs. These two sites are very similar
except that the Scott Reefs has been exposed to nearly exclusive commercial fishing
of sharks, while the Rowley Shoals is a protected site with healthy shark populations.
Seven fish species were collected at both reefs and studied. These species include the
Steephead Parrotfish, Humpback Snapper, Humpnose Big-eye Bream, Bullethead
Parrotfish, Checkered Snapper, Red Snapper, and Bluestripe Snapper. Scientists
photographed these fish and measured traits such as fins and eyes. They found that
where shark populations have been depleted, prey fish had significantly smaller caudal

fins and eyes.

According to Dr. Neil Hammerschlag, a co-author on this paper, this difference in

tail and eye size indicates that having large tails and large eyes are energetically costly
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for fish. Though costly, these traits have benefits in allowing fish to swim faster and
see better. However, without predators, these traits are not needed and therefore have
reduced in size. This study concluded that the depletion of predator populations

by humans can cause morphological changes in prey species. This study further
supports the need for prompt conservation efforts of top predators. With the absence
of predators, prey fish may shift their energetic resources to reproduction rather than
somatic growth. This can lead to a shift in demography, population dynamics, and

trophic relationships.

This case study will benefit my thesis project by increasing my knowledge
about how sharks affect marine ecosystems and the vital role that sharks play. This
knowledge will enable me to create a more effective final solution for my thesis project.
This project shows that the absence of marine predators such as sharks do indeed
have cascading effects in marine ecosystems. By looking at this study, we can see that
each marine creature plays a vital role in their environment. We can see first-hand
the adaptations that fish make when marine predators are present and when they are

absent.

Visual Analysis #1

This study utilizes various visual elements to convey vital information. In
this paper, we can see illustrations of simple maps that show the locations in which
fish species were studied for this project. These maps show the study locations of the
Rowley Shoals and Scott Reefs in north-western Australia. In these illustrations we

also see that the fish collection sites are marked with red dots. These maps utilize flat
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On the website sharkresearch.earth.maimi.edu this project is explained. On
this website an infographic as well as an informative video is used to explain this
project. The infographic featured on this site includes details such as the locations that
were analyzed for this study. It also provides information about Scott Reefs. At this
location, shark populations have been depleted by humans. This infographic provides
information about the findings of the study and includes illustrations to clearly show
the difference between the size of the eyes and caudal fins in prey fish populations.

It is a simple and clear infographic and features blue and yellow as the prominent
colors. The video details the findings of this study and explains that that the presence
of predators can cause physical changes to their prey including changes in body
shape. This informative video features a voice over as well as video of both land and
sea animals such as lions, sharks, and other species of fish. It also includes a brief

interview with Dr. Neil Hammerschlag.
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Case Study #2

Project Title: Global spatial risk assessment of sharks under the footprint of
fisheries.

Project Overview:

This study was published in the journal Nature. For this study movement data from
nearly 2,000 sharks tracked via satellite tags were combined by a team of scientists
and researchers. The goal of this study is to understand the migratory routes and
patterns of sharks in the subtropical Atlantic with the aim to undercover “hot spots”
where sharks mate, feed, and give birth. It also aims to identify locations in which
sharks are particularly vulnerable to fishing. This valuable information can positively

impact shark conservation efforts.
The questions that this study aims to answer include.

1. What 1s the distribution and scale of seasonal movement patterns of Hammerhead,

Bull, and Tiger Sharks in the subtropical Atlantic?

2. Do these species exhibit site fidelity and/or habitat specialization and if so, is there

evidence of differences between individual and species preferences?

3. To what extent do sharks use habitats across a range of management and

jurisdictional boundaries?
4. In what areas are sharks most vulnerable to capture by industrial fishing?

These questions will provide vital information that can help shark conservation

efforts. Conservation efforts could be specifically target towards the areas where
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Case study #3

Project Overview:

The core research team of Global FinPrint consists of seven of the worlds’
top shark biologists and marine ecologists. These scientists provide the expertise and

network of postdoctoral researcher, students, collaborators, and volunteers.

Global FinPrint launched in 2015 and is world’s largest shark survey. The
director of Global FinPrint, “Demian Chapman deployed 22,000 baited remote
underwater video stations (BRUVS) on about 400 reefs in 58 nations and territories”.
The study showed the decline of reef shark populations and concluded that “reef
sharks were functionally extinct on about 20% of surveyed reefs and the five main

reef shark species had declined globally by 63% on average” (Expanding).

The results of the Global FinPrint project indicated that the well-being of reef sharks
in various regions was linked to the implementation of management strategies that

were culturally and socio economically tailored to the community.
Some of these management approaches included

Nationwide shark fishing bans.

Nationwide limit on shark catches.

Marine protected areas.

Restrictions on loglines and gillnets.

One of the most evident conclusions of this study is that sharks were not detected
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on approximately 20 percent of surveyed reefs, and that reef shark populations are
depleted in most nations around the world. However, despite this startling discovery,
this study also concluded that there are places where sharks are still relatively common.
The term “reservoirs of hope” are used for these locations. These are places where
sharks could spread out to repopulate areas with depleted shark populations if given the

chance.

This project provides information of management strategies to benefit the well-
being of sharks. This information will be useful in crafting a thesis solution because by
knowing the shark management options available, we can look for new ways to further

shark conservation in the future.

Visual Analysis #3

This study uses an infographic as well as an educational video about the project. The

infographic featured on the website about this study includes info such as,

The global decline of sharks.
The reefs that were studied for this project.

The number of baited remote underwater video cameras used to document rays

and sharks.

This effective and well-designed infographic utilizes simple illustrations and designs
to clearly convey important information about this project. The color palette for this

infographic is predominantly various shades of blue. This is fitting due to the subject
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Conclusion
Through my research I arrived at the following critical discoveries.

The fear of sharks leads to the support for lethal policies regarding shark
conservation.

The presence or lack of sharks has a cascading effect down the entire food
chain.

There is a positive correlation between formal education and perception
towards shark conservation.

Children’s negative attitude towards sharks may be due to a lack of
understanding about sharks and the important role they play in marine
ecosystems.

Exposing people to sharks first-hand positively changed people’s perception of
them.

These discoveries were vital and highlighted the importance of education and

the positive effects of seeing sharks first-hand. This informed the creation of my
visual solution. My visual solution educates the reader and shows that through
first-hand experience people’s perception of sharks can change. One of my critical
discoveries shows that children’s negative attitude towards sharks may be due to a
lack of understanding about sharks. This further informed my decision to create an
educational comic book.
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Chapter 3: Visual Process
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Creating a visual solution
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Crafting a story

After deciding to create a comic book as the visual solution for my thesis project it was time
to work on crafting a story. Delving into this part of the creative process was exciting. I knew
I wanted this story to be fun as well as educational. I didn’t want the reader to feel that they
were being lectured to. I also wanted to make sure this comic book was suitable for all ages.

This story focuses on characters who are learning about sharks for the first time. I decided

to tell the story of an alien and a robot who travel to our galaxy in search of the most
dangerous creatures in the universe. They arrive in our galaxy and learn that sharks are one
of the most feared creatures on the planet earth. Initially, this extraterrestrial duo have a bias
against sharks due to what they hear from the inhabitants of the planet earth. However, upon
traveling to earth and meeting sharks first hand, these character learn that all is not what
they initially thought. Though they are powerful animals, sharks are not the mindless killing
machines they expected them to be.

When crafting this story, I immediately wanted to capture the reader’s attention. I did this
through a dramatic first page in which the extraterrestrial characters are viewing a hologram
of a shark and prepare to travel to earth. After hooking the reader, I built suspense and drama
until we arrive at the final climax of the story. With only eight pages to tell this story it was
important to hook the reader right away and tell a fast-paced exciting story that is easy to
understand and read.
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Logo Design

In addition to creating character sketches I also worked on creating sketches for a logo design.
I thought of perhaps giving this logo a futuristic look to reflect the science fiction nature of
this comic book. I wanted the word “shark” to be bold and catch the readers attention. I
decided to utilize blocky, angular text for “shark”, while using a more simple sans serif font for
“operation”.
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After creating character sketches and logo ideas, I worked
on creating the thumbnail sketches for my comic book.
This will be an eight page comic book. My focus with these
thumbnail sketches was to figure out the storytelling and
make it easy to follow. I worked on designing each page to
lead the viewer’s eye to the next panel and to the following
page. I also worked on creating a variety of panel designs
and camera angles in my story.
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Penciling

After finishing the thumbnail sketches for my comic
book pages I began to redraw them in pencil on 11 by 17
inch bristol board. As I worked on penciling these pages,
I worked to try to maintain the energy that was in my
thumbnail sketches. When working on the penciling I
made small changes to the compositions of the panels as
well.
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Inked cover for Operation Shark
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Chapter 4: Final Solution
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Story

As I worked on this project, I wanted to make sure that I created

a story with fun, memorable characters to capture the reader’s
attention and keep them invested. I created an alien and robot
character who travel the universe studying the most dangerous
creatures on different planets. This extraterrestrial duo travels to
earth. Their goal is to study sharks, which they believe are the most
dangerous animal on planet earth. In this story, I wanted to show that
sharks may not be the mindless monsters that readers expect them to
be.
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Advertisements

For my thesis project I also created three social media advertisements.
The web banner features three vertical boxes that show snippets
from Operation Shark. The three social media advertisements
prominently feature the cover of Operation Shark. I wanted to keep the
advertisements and web banner fairly simple by including an image,
the title of the book, and a possible release window.
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Web Banner

In addition to creating three advertisements for social media I also
created a web banner.
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Chapter 5: Conclusion
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