
Juvenile Dungeness crabs 
try to avoid low pH 

seawater, but when forced 
into such unfavorable 

conditions, they  may take 
longer to find their prey.
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Increased atmospheric CO2 is reducing the pH levels of 
the ocean; this is causing a range of complex responses 
from marine species1. A lower pH can be harmful to 
organisms that make 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶3 shells and exoskeletons, 
such as crustaceans2. (Fig. 1)

In East coast blue crab, elevated CO2 reduced crab 
feeding and survival with a pH drop of 0.3 units3. If these 
types of harmful responses of ocean acidification are 
observed in Dungeness crab, it may influence the 
fishery, which is Oregon’s most commercially valuable 
fishery ($5-74 million a year4).

Introduction

Methods

Fig. 1 Diagram showing how CO2 enters seawater and alters carbonate 
chemistry, increasing concentration of H+ ions, and reducing ambient pH from 
~7.8 to lower pH of 7.4 used in this experiment.  
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In this study we investigated: 
1) the ability of juvenile Dungeness crab to avoid sea 

water with a lowered pH.  
2) how a reduced pH affects the ability of individual 

juvenile Dungeness crab to find food.

Experiment 1: Juvenile Dungeness crabs were placed in 
the center of a two-current flume flowing both pH 7.8 
and pH 7.4 seawater. We recorded crab movement and 
time spent within the 2 pH levels for 300 seconds in 30 
replicate trials. (dyed water showing flume test prior to 
trial)

pH 7.4 

pH  7.8
WATER IN

Results

• 76.2% of crabs found the food (Fig. 6)
• There was no statistical difference in foraging times 

between the crabs placed in 7.4 pH (mean of 131 
seconds) and 7.8 pH (mean of 81 seconds) water 
(two sample t.test, t= 1.12, df= 14, p= 0.2827).

Experiment 2:

• Crabs spent a mean of 65% of their time in pH 7.8 
and 35% of their time in pH 7.4.

• Crabs spent significantly more time in water with a 
higher pH (Fig. 2; t=2.46, df=29, p=0.02).  

Experiment 1:

Crabs were able to differentiate pH changes in sea 
water and show preference for the control pH 7.8. 
Avoidance of a lower pH may indicate changes in 
settlement location for juveniles with a global 
reduction in pH due to ocean acidification. While crabs 
didn’t spend significantly more time to reach the food 
in a reduced pH they did have a difference in average 
times taken to get the food. We believe that with an 
increased sample size, crabs in a reduced pH would 
take significantly more time to find the food. This may 
implicate that a reduced pH could impair their ability to 
find prey or bait in crab traps, potentially affecting crab 
fisheries. 
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Crab image: Mike Thomas
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Experiment 2: Juvenile Dungeness crabs were placed in 
a behavior arena (Fig. 3) in pH 7.8 or pH 7.4 in a 5 minute 
trial with a caged piece of food up-current. Time taken to 
reach food was recorded.
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Fig. 2 
two-
current 
flume.

Fig. 3
flume with 
food que.

Fig. 5 
graph 
showing 
mean time 
spent in 
each pH.

Fig. 4 comparison of time 
spent in each pH over 300 
second intervals.

Fig. 6 times for 
each individual 
to reach food. 

Mean:
193.6 s

Mean: 
106.4 s
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