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A quick introduction…





➢What?
New exhibit on 

Maryland sharks

➢Where?
Calvert Marine Museum

Solomons, MD

➢When?
July 2021 – December 2022



Outline

1. Who did Megalodon evolve from?

2. What did Megalodon eat?

3. How big was Megalodon?



Who did Megalodon evolve from?

The different names proposed for the genus of Megalodon refer to 
different theories about its evolutionary relationships.

Carcharodon Carcharocles Procarcharodon Megaselachus Otodus

Agassiz (1833–1844) Jordan (1923) Casier (1960) Glickman (1964) Cappetta (2012)

Shimada (2017)



Megalodon vs. Great White

1 cm 1 cm

Otodus megalodon Carcharodon carcharias



Megalodon vs. Great White

1 cm 1 cm

Coarse, uneven serrationsFine, even serrations

Deep basal root margin Shallow basal root margin

Bourlette present Bourlette absent

Otodus megalodon Carcharodon carcharias

Dispersed nutrient pores Central nutrient pore



Megalodon Evolution: Megatooth Shark Lineage



Great White Evolution: White Shark Lineage



Evolutionary Relationship

➢Megalodon and the Great White are in two separate taxonomic families

➢Their last common ancestor was in the Cretaceous (>65 million years ago)

Family 

Otodontidae

Family 

Lamnidae

Order 

Lamniformes



Relevant Publications



What did Megalodon eat?

Megalodon’s Menu Items

❑Marine mammals 
▪ whales, dolphins, seals, manatees

❑ Large bony fish

❑ Other sharks

❑Marine reptiles
▪ turtles and crocodiles

Megalodon has cutting-type teeth, which help to dismember prey!



Direct Evidence of Predation



Megalodon Daily Diet

It was estimated that 
Megalodon would require 
2500 pounds of food per 
day to support its large 

size!

Florida Museum travelling exhibit on Megalodon



Interpreting Diet from Teeth

Tooth Shape             Tooth Function              Diet

Cutting-Type



Chondrichthyan Tooth Functions

Cutting Grasping Crushing

Large, fleshy prey
Small, swift prey

Hard-bodied prey



Evolution and Ecology

Did Megalodon’s ancestors have the same diet?



Megalodon Evolution along the Calvert Cliffs



Local Megalodon Evolution

Perez et al. (2019)



How big was Megalodon?

Calvert Marine Museum
Solomons, MD

Smithsonian
Washington, DC

Western Australian Museum
Perth, AU



Megalodon Fossil Record



Body Size Myth
Every inch of tooth equates to 10 ft of length

Associated Dentition – multiple teeth found together that came from one individual

Upper Left Upper Right

Lower Left Lower Right



Popular Method

Shimada (2002)





Testing the Method



Results: How big was Megalodon?

Jaw Position Tooth Position TL Range (ft) TL Mean (ft)

Anterior A1-A3; a1-a3 40.3 – 52.3 44

Lateral L1-L5; l1-l5 44.2 – 108.2 64

Posterior L6-L9; l6-l8 87.1 – 147.6 110





New Method
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New Method



Megalodon vs. Great White

Carcharodon carcharias

➢ Upper Jaw = 24 teeth
➢ Lower Jaw = 24 teeth
➢ Intermediate tooth present

Otodus megalodon

➢ Upper Jaw = 24 teeth
➢ Lower Jaw = 22 teeth
➢ Intermediate tooth absent



Otodus megalodon Otodus chubutensis



Carcharodon spp.



Accounting for Missing Teeth



U:    15.1 – 20.3 m                  17.3 m 

L:     17.6 – 26.2 m                  20.8 m

U:    15.2 – 20.3 m                  17.3 m         

L:     16.2 – 24.9 m                  19.8 m 

Range Mean

U:    10.8 – 14.7 m                  12.4 m         

L:     12.6 – 18.8 m                  15.0 m 

U:      9.4 – 12.9 m                  10.9 m         

L:     11.2 – 16.8 m                  13.3 m 

Otodus megalodon



U:      9.4 – 12.9 m                  11.0 m 

L:     11.0 – 16.3 m                  13.0 m

U:      9.5 – 13.1 m                  10.9 m         

L:     10.3 – 16.7 m                  13.3 m 

Range Mean

U:      7.5 – 10.6 m                  9.0 m         

L:       8.9 – 13.9 m                  11.1 m 

U:      5.2 – 7.0 m                    5.9 m         

L:       6.3 – 10.3 m                  8.2 m 

Otodus chubutensis



U:        3.5 – 4.8 m                  4.0 m 

L:         3.9 – 6.0 m                  4.8 m

U:        4.6 – 6.2 m                  5.3 m         

L:         4.5 – 7.8 m                  6.2 m 

Range Mean

Carcharodon hastalis

Carcharodon carcharias



U:        4.1 – 5.8 m                  4.9 m 

L:         4.5 – 6.8 m                  5.6 m

Vertebral estimates ranged 
from 4.7 to 5.2 m, with an 
average estimate of 4.9 m.

Range Mean

Carcharodon hubbelli



Summed Crown Width vs. Crown Height

Highlights

❖ SCW offers more constraint than CH

❖ Lower teeth result in overestimates 
and greater uncertainty

❖ There is greater uncertainty with larger 
individuals

SCW CH



Extrapolating the Method





Summary

1. Megalodon evolved from Otodus obliquus and is not directly related 
to the modern Great White Shark.

2. Megalodon fed on large fleshy prey, such as marine mammals and 
large fish.

3. Megalodon likely reached a maximum body size of 65 ft (=20 m).



➢What?
New exhibit on 

Maryland sharks

➢Where?
Calvert Marine Museum

Solomons, MD

➢When?
July 2021 – December 2022


