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Forecasting central Salish Sea 
Dungeness crab populations: 
A study in patience



Dungeness crab in Puget Sound



Dungeness crab in Puget Sound
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Factors influencing recruitment to the fishery

Long-term goal: Develop a model to 
better forecast Dungeness crab harvest 
in Swinomish management regions

Q: What effect does timing and initial 
size at settlement have on recruitment 
to the fishery 



v

Monitor daily abundance of megalopae 
(catch/hour) from April to ~September

Measure CW/CH/TH for up to 30 
Dungeness crab megalopae per week

*Quantify other crab species

Metacarcinus magister

Cancer productus

Early 

cohort

Late 

cohort

Larval Dungeness crab methods

Megalopae = late-stage larvae;   
CW = carapace width; CH = carapace height; TH = total height
Early cohort = ~April to mid-June;
Late cohort = mid-June to ~August



Juvenile intertidal methods

J5J3J2J1 J4

Survey beaches monthly

Measure CW/CH for crab >4 mm to 
~40 mm1

Plus random molts and larger roaming crab

J1 = Juvenile instar stage 1; J2 = juvenile instar stage 2

1 Juvenile Dungeness crab occupy intertidal habitats until 
~40 mm CW.



Larval results:  Annual variability 2018 to 2021

Larval abundances varied by up to 
12x between years and sites  

Recruitment 

Year

Megalopae 

Caught

Commercial 

Fishing Year

Commercial 

Landings, lbs

2018 20,592        2021/2022 1,954,000       

2019 19,740        2022/2023

2020 8,427          2023/2024

2021 100,480      2024/2025
???
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Larval results: Temporal variability 2018 to 2021

N. Fidalgo Cornet Bay Rosario Head
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Larval results: Temporal variability 2018 to 2021

N. Fidalgo Cornet Bay Rosario Head

May       Jun         Jul        Aug        Sep May       Jun         Jul        Aug       Sep

La
rv

al
 D

u
n

ge
n

es
s 

cr
ab

 c
at

ch
/h

r

May          Jun           Jul           Aug         Sep May          Jun         Jul         Aug        Sep



Why is timing of 
delivery important?

Megalopae sizes

1.2 mm decrease in mean 
monthly CW April to August



Intertidal J1 sizes

Size at settlement tracks 
with larval sizes, over time

1.7 mm 
decrease in 
monthly mean 
CW, May to 
August



Intertidal growth slideIntertidal juvenile growth: Early vs. late cohorts

EC instars that settle in May reach 40 mm 
by the fall of year 1

LC instars overwinter in the intertidal, 
reach 40 mm in spring of year 2

All instars of the previous settlement 
year emigrate from the intertidal by 
May/June

EC

EC

LC

LC

LC
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Juvenile growth: continued

EC settlers reach sexual 
maturity by year 2: ~ 1 to 2 
years earlier than LC settlers

LC molt 1-2 times more than 
EC before sexual maturity

Year 1 Year 2 Year 3
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What effect does timing 
and initial size at 
settlement have on 
recruitment to the fishery?

Sexually 
Mature

Migrate
Subtidal

J7 J8

J11 J12-J13

Orensanz and Gallucci (1988): San Juan Island, WA; MacKay and Weymouth 
(1935): Boundary Bay, B.C.; Armstrong et al. (1989): Grays Harbor, WA 

Summary

EC settlers grow to harvest limit in 
~3.5-4.5 years vs. LC in ~5-6 years

To date, majority of larvae delivered 
to central Salish Sea are LC

Year 1 Year 2 Year 3
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