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Abstract 

  

Sharks are a species that are commonly known by many to be fast animals that can travel 
through water at quick speeds and in a swift motion. Knowing a shark’s speed and what factors 
could determine its speed could be helpful to survival in a time of danger. Knowing the 
probability of a shark's speed based on its physical features is a beneficial tool to aid someone in 
a time of need. By researching specific shark species (Carcharodon Carcharias, Galeocerdo 
Cuvier, and Isurus Oxyrinchus ), speed, lengths, and body weights, the sharks' speeds were 
recorded, analyzed, and graphed over a period of five weeks which helped determine the average 
speed of each shark. The data was compared to determine the fastest shark and if their physical 
features aided them to be the fastest, slowest, or most locomotive of their species or overall. By 
researching specific sharks, watching and recording their weekly moves, data was collected and 
graphed to be compared. The knowledge and benefit that comes from knowing facts and 
statistical data about sharks are tools that help the well- fare of a human and can help guide them 
on what to do in a time of need or what kind of danger they are in.  
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Question, Hypothesis, Variables, Materials, Conclusion 
 

Question: How does a shark's species and sex affect its swimming performance over a period of 
five weeks? 

Hypothesis: Female sharks swim faster than male sharks. 

Variables:  

• Independent:  

Shark Species 

Shark Sex 

Shark Size (weight and length) 

• Dependent: 

Shark Swim speed 

Distance traveled 

How long it took to travel the distance 

  

Materials: 

• Access to the internet (websites used)  
• Excel (a way to graph and record data)  

  

Conclusion: 

• From the data collected, it is seen that the female sharks of all species swam the fastest.  
• The female Short- finned Mako shark's average was 0.92 mi/hr faster than the male's 
• The female White shark's average was 0.49  mi/hr faster than the male's 
• The female tiger shark's average was 0.74 mi/hr faster than the male's 

  

  

  

  

 

  



Background Research 

Shark speed factors  

  

“Sharks have a particular form that has stayed virtually constant over millions of years.” 
(Iosilevskii, Papastamatiou) Sharks have many factors that contribute to their swimming speed, 
buoyancy, and physical structure that stay very steady through their evolution. The study of their 
buoyancy, pectoral fin spread and chord, length, girth, and temperature of the body help develop 
what we know about their speed and swimming abilities. As sharks develop and change more, 
the facts that are already known can be a beneficial factor that scientists can utilize to understand 
new changes and behaviors in sharks. As sharks are such a big component to marine life and a 
contribution to the world, knowing all about them is a useful tool for evolution.  

Sharks are elasmobranch fish in which, some, are “believed to be neutrally buoyant in 
their natural habitat.” (Nakamura, Meyer, Sato)  A shark's liver contains high levels of oily 
lipids. Lipids include fats and oils that the body uses as an energy store, as insulation and to 
make cell membranes. This gives the shark more or less neutral buoyancy, meaning the shark has 
roughly the same density as seawater. Having neutral buoyancy similar to the seawater makes it 
easier for the shark to swim around at a consistent sea level. A shark’s buoyancy keeps the shark 
at a consistent level when swimming or sleeping instead of sinking or floating to the top. Many 
other factors contribute to a sharks swim rate but “neutral buoyancy generates reduced drag and 
more effective steady swimming.” (Gleiss, Potvin, Goldbogen)   

Shark’s work in a very elaborate way so that all their features assist them. A 
mathematical model was made that provides a proportional relationship between swimming 
speed and body mass. Scientists “assume that oxygen uptake rates in elasmobranchs are directly 
related to swim speed...” (Jacoby, Siriwat, Freeman ,Carbone) Many factors like air intake 
(dependent on gills, size, and weight), body mass, and trophic levels of prey type all come into 
play in a shark's swim speed which can be determined by the oxygen levels.  Not only does a 
shark’s liver, pectoral fin spread, and length all contribute to a shark’s swimming speed, but so 
does oxygen intake.   

Another factor contributing to the speed of a shark is its skin. Skin texture is important for fish. 
Some fish have scales that protect them. Others have a slimy texture that helps it glide through 
the water. Sharks have a “riblet structures that help reduce the shark’s skin friction drag, 
enhancing its efficiency and speed while moving in the water.” (Ibrahim, Amran, Yunos, 
Rahman, Mohtar, Wong, Zulkharnain) Shark skin structures are rough and harsh. They are made 
up of dermal tooth-like denticle and these denticles have pulp and cavity covered with enamel or 
Vitro dentine that provide a hydrodynamic effect. The riblets can affect the shark’s drag and 
mobility through the water. Their skin adaptation is useful for hunting and agility which can help 
with escaping from predators or, most importantly, hunting prey.   

The knowledge gained from sharks has not only helped the understanding and 
comprehension of the species’ abilities but also helped predicting their upcoming actions. 



Knowing about sharks can help a person in a dire situation or encounter involving these fish. If 
depth, size, and water temperature are involved, the awareness of these animals can help save a 
person from life or death. Not only does common knowledge of sharks help the average human, 
but it also assists scientists. As a scientist develops throughout their career, the facts and statistics 
these fish bring is incredible knowledge to attain and be able to add to.   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



Procedures, Risks, Safety, Data Analysis Procedure 

Procedures:  

·      Sharks found on https://www.ocearch.org/tracker/ 

·      Sex of the species and species recorded (2 type of each species [one male and one female], 
relatively same age) 

·      Data of sharks' swim speed (mi/hr) tracked and recorded once every week 

·      Data recorded in excel 

·      Vertical bar graphs made from data 

·      Data is compared to get the final answer 

Risks: 

·      Staring at a screen can hurt your eyes and strain your neck 

Safety: 

·      Breaks were taken 

·      Blue-light glasses were worn when looking at the computer 

Data Analysis Procedure: 

-        Data collected by sharks swimming per week in excel were recorded  

-        Vertical bar graph and scatter plots were made 

-        Differences in species’ swimming speed throughout each week over a course of 5 weeks was 
recorded  

  

  

  

  

  

  

  

  

  

   



Data Analysis 

  

 

Until weeks three and four, as weeks increased, speed increased. All three species had peak 
speeds at weeks three and four. All sharks significantly decreased on week five. Tiger sharks had 
the highest increase of speed.  

 

On weeks one and two, as weeks increased, speed increased. After week three, as weeks 
increased, speed decreased. On week 2, Tiger sharks and White sharks increased then they 
decreased after week three. For the Short-finned Mako shark, week three was the peak for the 
shark.  



 

Female sharks had a faster speed average than male sharks. Female Tiger sharks had the fastest 
speeds out of all the sharks. The male Short-finned Mako shark had the slowest average speed of 
all sharks. Both male and female Tiger sharks have had the fastest average speeds in their 
categories 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



   

Conclusion 

 

            In the experiment, sharks were watched, and data were recorded on their swim patterns 
resulting in female sharks being the faster sex of their species and female sharks being the fastest 
of all sharks watched in the experiment. Out of all sharks, female tiger sharks had the fasted 
average swim speed. The male short-finned mako sharks had the slowest average swimming 
speed. Out of each species, the male species were the slowest. Female sharks might have been 
the faster of the sharks because of their larger size and weight. 

            Finding sharks that were compatible in species, size, and age was difficult. Another 
difficulty was having enough relevant data to find the shark’s swim speed for each week. 
Locating the sharks and where they last traveled was one of the hardest things to find out. If the 
distance traveled between weeks is wrong, that could affect the data and the final outcome. If 
math was miscalculated, that could be another factor that could mess up all the data.  

            One factor that contributes to a shark’s speed is its size and mass. A larger shark will 
travel faster than a smaller shark because of its pull in the water. A shark’s pectoral length and 
fin span can also be a factor in its swimming abilities. Male sharks are typically smaller than 
female sharks. Since there is a noticeable size and mass difference, that could contribute to the 
female average speeds being faster than the male average speeds. 

            The knowledge of the significant speed differences in shark’s gender and species could 
help someone in a time of need. When swimming in an ocean full of sharks, being able to know 
if the shark is male or female, or what type of shark it is, could change the outcome of a person’s 
life. Some things that could be tested in the future are what temperature do sharks swim faster in 
or slower in. Another factor that could be tested is if their liver buoyancy changes their swim 
speeds. Knowing more about sharks and what physical traits differentiate them could be 
beneficial in a time of need  

  

  

  

  

  

  

  

  

 



Future Research 

  

• The knowledge gained from sharks has not only helped the understanding and 
comprehension of the species’ abilities but also helped predict their upcoming actions. 
Knowing about sharks can help a person in a dire situation or encounter involving these 
fish. 

  

• From this data, we see that the male sharks are slower than the female sharks. The female 
sharks are faster than the same species of males. For both males and females, Tiger 
sharks are the fastest in their sexes. The male Short-finned Mako shark has the slowest 
average speed, and the Female Tiger shark has the fastest average speed. Females are 
larger than the males of their species which could cause them to be faster.  

  

• From this data, the female sharks are the faster sharks. This might be from their buoyancy 
levels or their pectoral fin length. This theory could be tested in the future (more hands-
on) testing if pectoral length affects speed, or if the weight of the shark affects their 
swimming speed. Testing of more factors could change the outcome of the testing or it 
could enhance the thought that female sharks are faster because of their size differences. 
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