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CO2 Emissions and the Ocean What is ocean acidification?

On a global scale, shark attack incidents have nearly doubled over the past 50 years. There 
are many contributing factors to this, however one interesting theory is that the increase 
of CO2 emissions has an underlying effect on shark behavioral patterns. 

Ocean Acidification & Sharks 

Scientific Investigation
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Scientists believe that the oceans currently absorb 
30-50% of the CO2 produced by the burning of fossil 
fuel. This results in higher temperatures, melting ice 
caps, rising sea levels, and ocean acidification. 

Warmer temperatures may benefit some species and 
hurt others. Changes in carbon dioxide levels may not 
have a direct impact on sharks but related "feedback 
loops" could be important. 

The ongoing decrease in the pH of the Earth's oceans, 
caused by the uptake of carbon dioxide (CO2) from 
the atmosphere. 

Acidity is a measure of the concentration of hydro-
gen ions (H+) in a given solution. When CO2 from the 
air mixes with ocean water it combines and forms 
carbonic acid (H2CO3). The carbonic acid then dissoci-
ates into hydrogen (H+) and bicarbonate (HCO3–) ions.

It's a myth that all sharks will drown if they stop 
moving. However, scientists discovered that as the 
oceans grow more acidic this century, sharks may 
swim for longer times than before. These new find-
ings suggest that rising atmospheric carbon dioxide 
levels causing this ocean acidification could significant-
ly disrupt the lives of these predators, which are 
already in sharp decline globally.

To investigate the impact of ocean acidifi-
cation on sharks, researchers experiment-
ed with 20 small-spotted catsharks (S-
cyliorhinus canicula), which live on the sea-
floor in temperate waters. The scientists 
exposed the sharks to atmospheric carbon 
dioxide levels that averaged either 401 or 
993 parts per million for one month. 

The researchers also filmed the swimming 
patterns of the sharks overnight using 
infrared cameras and infrared light the 
sharks could not see. While sharks exposed 
to current carbon dioxide levels had a noc-
turnal swimming pattern distinguished by many 
starts and stops, the investigators discov-
ered that sharks exposed to high carbon 
dioxide levels had fewer but longer bouts of 
swimming, and swam to the surface more 
often.

The scientists are uncertain whether the 
abnormal behavior they saw is due to 
stress from the sharks' constant search-
ing for better water or from changes in 
blood chemistry affecting the brains of 
the sharks. In either case, these findings 
suggest ocean acidification could directly 
affect sharks.

REPORTED SHARK ATTACK INCIDENT LOCATIONS

Legend

USA
1.463

CAN
2

RUS
4

ZAF
364

AUS
519

PNG
38

PHL
20

HKG
21

REU
48

MOZ
23

IDN
  6

NCL
37

FJI
27

BRA  
92

NGA
1

NZL
519

JAP
19

BHS
72

VEN
7

SEN
4

EGY
24

IRN
3

SDN
1

ESP
13

ITA
21

NOR
1

BMU
5

MEX
45

CHL
6

URY
1

ECU
5

1,500
1,000
500


