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Does warming bottom temperatures increase 
the Purple Orange sea star’s abundance and 

spatial distribution?

Interned at NOAA Fisheries during winter 
quarter 2021 and the methods for my 

research included:
• Use R to build a time series of sea star and 

bivalve abundance and spatial distribution 
• Compare the time series’ with each other 

and with trends in bottom sea floor 
temperatures.

Fairly significant correlation (correlation 
coefficient: 0.4) between sea star and bivalve 

abundance; however, it is to be expected due to 
their predator/prey relationship

The correlation between sea star abundance and 
temperature is not significant (correlation 

coefficient: 0.15). Warming bottom temperatures 
are not correlated to the sea star’s changes in 

abundance.

Spatial distribution shifts south out of Norton 
Sound, one of the hottest places in the Bering 

Sea, as the years progress. 

Figure 3. Two inverse distance weighted maps from the 1982 to 2019 time series. Shows the 
change in spatial distribution and abundance of the Purple Orange sea star in the Bering Sea.

As sea star populations increase, demand for 
bivalves increases. This may create negative food 
web implications for walruses, because walruses 
prey on bivalves as well. This has the potential to 

cause walrus populations to decline.

The sea star’s spatial distribution may be affected 
by temperature which provides a look into how 
climate change is affecting marine species and 

ecosystems.

The increase in abundance may pose a threat to 
bivalves as the Purple Orange sea star is 

carnivorous, and preys on bivalves, this may 
cause negative food web implications.

The Purple 
Orange sea star’s 

spatial distribution 
and abundance 

have encountered 
significant changes 

since 1982
potentially due to 
warming bottom 

temperatures. Figure 1. The Purple Orange sea star
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Results (cont.)

Figure 2. Sea star abundance per year plotted against mean temperature per year 


