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What are the trophic impacts of European green crab in the 

Salish Sea? 
Mary C. Fisher1, Emily W. Grason2, Kirstin K. Holsman3, Ryan P. Kelly1, Phillip S. Levin1,4, P. Sean McDonald1

1. University of Washington. 2. Washington Sea Grant. 3. Northwest Fisheries Science Center. 4. The Nature Conservancy.

P. Sean McDonald

The invasive European green crab was first detected in the Salish Sea in 

2012 (Sooke Basin, BC; Curtis et al. 2015) and in the Puget Sound in 

2016 (Behrens Yamada et al. 2017, Grason et al. 2018).

Once fully established, this species has the potential to significantly alter 

ecosystems and food webs by:

• Damaging eelgrass beds

• Depleting local shellfish populations

• Competing with native crab species

It is difficult to conduct early quantitative assessments of trophic impacts 

in newly invaded ecosystems like the Salish Sea. However, by 

combining DNA metabarcoding and bioenergetic modeling, 

we can evaluate the impact of European green crab predation 

in the Salish Sea. 

Sample Collection. “Early arrivals” were drawn from the Washington 

Sea Grant Crab Team’s specimen collection (Fig. 1).

Crab were dissected to remove stomach contents, and to evaluate 

stomach fullness on a semi-quantitative scale.

Sampling Site Years Collected N 

DS Dungeness Spit 2018, 2019 13

DH Drayton Harbor 2020 17

Figure 1. Map of 

the Puget Sound 

with the two 

sampling sites for 

this study, Drayton 

Harbor (DH) and 

Dungeness Spit 

(DS). Sooke Basin, 

BC is marked (∗) 
for reference. 

Prey Identification. DNA was extracted from stomach contents, to 

conduct DNA sequencing of the COI gene region. The COI gene region is 

used as a “barcode” for prey identification. 

Site Suitability. With prey identity and stomach fullness

information as inputs, we will use a bioenergetic model (Fig. 

2; adjusted from McDonald et al. 2006) to estimate site-

specific green crab growth rates. A higher growth rate 

indicates that a site may be at higher risk for green crab 

population establishment.

Figure 2. Schematic of energy allocation in the European 

green crab bioenergetic model. Energy is taken in through 

consumption and allocated to the remaining processes.

Trophic Impact. Using consumption information from the 

bioenergetic model (Fig. 2), and abundance estimates from 

Crab Team trapping data, we will quantify the current and 

potential impact of green crab predation on local prey 

populations for each site. 
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