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King crabs are some of the most commercially valuable crustaceans in the world. 
Historically, red king crab (Paralithodes camtschaticus) was one of the most important 
fisheries in Alaska, USA. Alaska red king crab populations have fluctuated over the 
past 30 years. Despite fishery closures in the 1980s prompted by population crashes, 
low stocks have not recovered. Stock enhancement has the potential to be an effective 
tool for rehabilitation of depleted stocks. In recent years there have been active 
attempts to introduce king crab to the aquaculture industry. The objective of this study 
was to test the feasibility of mass culturing juvenile red king crab in nursery grow-out 
conditions. 

Juvenile red king crab (Paralithodes camtschaticus) mass rearing was conducted at the 
Alutiiq Pride Shellfish Hatchery in Seward, Alaska, in a king crab stock 
enhancement feasibility study. Hatchery raised red king crab juveniles were cultured 
from larvae of 12 ovigerous females collected from Bristol Bay, Alaska, USA. Juvenile 
instars (C1-C6) were cultured in large scale nursery grow out containers to test the 
suitability of various diets, stocking densities, and substrates in terms of survival rate 
and growth.

Crabs were held in large-scale indoor nursery containers at high densities in 
two experiments for periods of 42 and 44 days.

Diets: Cyclop-eeze™, enriched Artemia nauplii,  ZeiglerTM shrimp feed

Stocking Density: 500 m-2, 1000 m-2, and 2000 m-2

Substrates: seaweed, gillnet, mechanical biofilter meduim

Diets: Cyclop-eeze yielded the best survival; however, shrimp feed promoted the best growth

Stocking Density: Lower stocking density yielded the best survival and growth

Substrate: substrate increased survival; however, growth was greater without substrate
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Stocking Density: Lower stocking density yielded the best survival 

Substrate: substrate increased survival; however, growth was greater without substrate

The objective of this study was to better understand effects of diet, stocking density, and 
substrate on hatchery cultured juvenile red king crabs. When fed a single diet, Cyclop-eezeTM 
yielded the best overall survival; however, crabs grew larger when fed ZeiglerTM shrimp 
nursery feed. These data showed that while one feed type may increase survival, another 
may increase growth suggesting that an optimal diet is likely and combination of feed types. 

Increased stocking density resulted in lower survival and growth. It is important to understand 
that a lower survival rate (%) may be acceptable if the goal is to maximize total animal 
production. The optimal stocking density may depend on the ultimate goal of a given project. 
The potential of combining high crab stocking density and high substrate density may be 
significant if a lower survival rate is acceptable.

Juvenile red king crabs are highly cannibalistic which results in high rates of mortality when 
reared together. Survival was greater in the presence of substrates suggesting substrate may 
reduce cannibalism. Culturing red king crab juveniles at lower stocking densities with a mixed 
diet in the presence of artificial substrate are likely the best rearing conditions. The 
development of efficient culture methodologies will allow hatchery raised king crabs to be 
used by other researchers to investigate early life history of red king crab and is critical for the 
development of a successful enhancement program. 
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Fig.1. Mean ± SE of A) survival, B) carapace width, 
and C) wet weight of RKC juveniles reared using 
Cyclop-eeze®, ZeiglerTM shrimp nursery feed, and 
frozen enriched Artemia as diets at stocking 
densities of 500 m-2, 1000 m-2, and 2000 m-2 with 
and without artificial substrate. 

Fig.2. Mean ± SE of A) survival, B) carapace 
width and C) wet weight of RKC juveniles when 
reared at stocking densities of 800 m-2 and 1600 
m-2 with and without artificial substrate. 

Juvenile king crabs are “thigmotactic” and require complex structure in 
order to avoid predators. 

Experimental tanks had 
flow through seawater at 
ambient temperature. 

Artificial substrate was 
added to increase available 
surface area and interstitial 
spaces to allow crabs to 
avoid each other. 
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As king crabs start the first juveniles 
stage, they are less than 2 mm wide and 
weigh approximately 4.5 mg.

By day 110, the crabs are approximately 6 mm carapace width 
and weigh approximately 150 mg.

One of the biggest challenges in juvenile rearing is cannibalism by 
conspecific predators.
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