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Project Introduction
Stock enhancement has the potential to be an effective tool for rehabilitation of depleted stocks and 
for fishery management, and is currently in progress for crab and lobster species in the United States 
and worldwide. However, before implementation, research is needed to assess the feasibility, effective-
ness, and possible consequences of a stock enhancement program. The Alaska King Crab Research 
and Rehabilitation and Biology (AKCRRAB) project was created in 2006 as a partnership between the 
University of Alaska Fairbanks, Alaska Sea Grant, the Alutiiq Pride Shellfish Hatchery (APSH), NOAA 
Fisheries, and several community-based groups, to begin the necessary research to assess the feasi-
bility of stock enhancement for king crabs in Alaska. Commercial harvest of Alaska king crab was for 
decades active and lucrative. But many stocks declined drastically more than 20 years ago and have not 
rebounded, even in the absence of fishing. Work is being done to study the early life history of red and 
blue king crab species to develop methods and determine feasibility of hatchery rearing. This project 
addresses methods for culture of larvae and juveniles in the Alutiiq Pride Shellfish Hatchery in Seward, 
Alaska.

Project Outline
The AKCRRAB project currently has two primary phases. The first phase focuses on hatchery scale cul-
tivation of red and blue king crab larvae, and evaluates effects of stocking density, diet, and other water 
parameters on growth and survival. The second phase focuses on hatchery scale cultivation of juvenile 
red and blue king crab and evaluates effects of stocking density, diet, substrate type, and other culturing 
parameters. Juvenile experiments also aim to investigate tagging techniques in order to track hatchery 
crabs in the wild and perform simulated releases in large tanks. 

The long-term vision on the AKCRRAB project is to conduct field studies to address questions regard-
ing habitat preference, predator/prey interaction, and tagging. There are hopes that genetic research will 
determine a genetic baseline of wild stocks and assess any potential genetic risks of releasing hatchery 
crabs. There are also long-term plans to look at disease history of wild stocks and the pathology of 
individuals to be outplanted. 

Work Completed 7-1-08 to 9-30-08
July

Broodstock care•	

Large-scale red king crab (RKC) and blue king crab (BKC) juvenile rearing experiments•	

Intern supervision •	

Hatchery maintenance•	

BKC embryo development monitoring•	

Data recording•	

Data analysis•	



August
Broodstock care•	

Large scale RKC and BKC juvenile rearing experiments•	

Intern supervision •	

Hatchery maintenance•	

Data recording•	

Data analysis•	

BKC embryo development monitoring•	

Broodstock pathology sampling •	

Broodstock permitting•	

2009 study plan writing•	

Manuscript writing•	

September
Broodstock care•	

Large-scale BKC juvenile rearing experiments•	

Hatchery maintenance•	

Broodstock permitting•	

BKC embryo development monitoring•	

2009 study plan writing•	

Data recording•	

Data analysis•	

Manuscript writing•	

2008 Juvenile Red and Blue King Crab Experiments
The following includes results from a series of juvenile rearing experiments testing effects of diet, stock-
ing density, and substrate on survival and growth of red and blue king crabs. 

Red king crab
Hatchery raised red king crab juveniles were cultured from larvae of 12 ovigerous females collected 
from Bristol Bay, Alaska, USA. Juvenile instars were cultured in large-scale nursery grow-out contain-
ers in two phases: (1) C1-C3 juveniles and (2) C3-C6 juveniles. Experiments lasted for 42 and 44 days 
and tested the suitability of various diets, stocking densities, and substrates in terms of survival rate 
and growth. The first experiment (C1-C3) used Cyclop-eeze™, enriched Artemia nauplii, and Zeigler™ 
shrimp feed as diets, with stocking densities of 500 m−2, 1,000 m−2, and 2,000 m-2. Average survival to 
day 42 was 52.9%, and maximum survival in an individual container was 91.2%. Crabs had an average 
wet weight of 9 ± 0.23 mg and a carapace width of 2.05 ± 0.02 mm. The second experiment (C3-C6) used 
a combination of feed types with stocking densities of 800 m−2 and 1,600 m−2. Average survival to day 
44 was 38% with an average wet weight of 69.4 ± 9.3 mg and carapace width of 4.0 ± 0.21 mm. To reduce 
cannibalism in both experiments, three types of artificial substrates were tested, consisting of seaweed, 
gillnet, and mechanical biofilter medium. Feed types, stocking density, and substrate had significant 



impacts on survival and growth in both experiments. In the first experiment, Cyclop-eeze™ yielded 
highest survival (62.7%) to C3; however, crabs fed shrimp nursery feed had the highest wet weight (10.0 
mg) and carapace widths (2.13 mm). Increasing stocking density resulted in a decrease in survival and 
growth. Lower stocking densities (500 m−2 and 800 m−2) had survival of 58.7% and 48.7%. The presence 
of complex artificial substrate increased survival in both experiments, which may be due to a reduction 
in cannibalism. Within the substrate, highest abundances of crabs were observed on artificial seaweed 
(47.6%), which may more closely resemble preferred natural substrate. 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. 

Blue king crab
Blue king crabs were held for 46 days using two diets and two substrates. Crabs were C1 on day 1. By 
day 46, crabs were C3. Overall survival was 51.3% from C1 to C3. Average wet weight of C3s was 14.3 
mg, and average carapace width of C3s was 2.4 mm.

Work Forecast
In 2008 we plan to finish current red and blue king crab juvenile rearing experiments. Juvenile red king 
crab will be sent to Dr. Allen Stoner in Newport, Oregon, and Dr. Ginny Eckert in Juneau, Alaska, for 
various growth and survival experiments. We also submitted permit applications for broodstock acqui-
sition for 2009 experiments. Currently nine Little Diomede blue king crab broodstock are being held at 
the Seward Marine Center. Experiments will be continued to monitor effects of temperature on embryo 
development. Blue king crabs are predicted to hatch in mid November due to accelerated embryo devel-
opment. Larval rearing experiments will be conducted to determine the competency of larvae hatched 
with an accelerated development.

Work planned for 10-1-08 to 12-31-08
Broodstock care and embryo monitoring•	

Broodstock pathology sampling (if needed)•	

Artemia culture (if needed)•	

Large-scale king crab larval rearing experiments (if needed)•	

Hatchery maintenance and improving of infrastructure•	

Ordering of supplies•	

Broodstock permitting•	

Data recording•	

Data analysis•	

Fieldwork in Kodiak (if needed)•	

Manuscript preparation and submission•	



Fig. 1.  Red king crab. (A) Survival to C3 using Cyclop-eeze™, ZeiglerTM shrimp nursery feed, and frozen 
enriched Artemia as diets. (B) Survival to C3 at stocking densities of 500 m−2, 1,000 m−2, and 2,000 
m−2. (C) Survival with and without artificial substrate. Error bars are ± 1 standard error.



Fig. 2.  Red king crab. (A) Carapace width of C3 when fed Cyclop-eezeTM, ZeiglerTM shrimp feed, and frozen 
enriched Artemia as diets. (B) Carapace width when reared at stocking densities of 500 m−2, 1,000 
m−2, and 2,000 m−2. (C) Carapace width when reared with and without substrate. (D) Wet weight when 
fed Cyclop-eeze™, ZeiglerTM shrimp feed, and frozen enriched Artemia as diets. (E) Wet weight when 
reared at stocking densities of 500 m−2, 1,000 m−2, and 2,000 m−2. (F) Wet weight when reared with 
and without substrate. Error bars are ± 1 standard error.



Fig. 3.  Red king crab. (A) Survival from C3 to C6 at 
stocking densities of 800 m−2 and 1,600 m−2. 
(B) Survival from C3 to C6 with and without 
artificial substrate. Error bars are ± 1 standard 
error.



Fig. 4.  Red king crab. (A) Carapace width when reared at stocking densities of 800 m−2 and 1,600 m−2. 
(B) Carapace width when reared with and without artificial substrate. (C) Wet weight when reared 
at stocking densities of 800 m−2 and 1,600 m−2. (D) Wet weight when reared with and without 
substrate. Error bars are ± 1 standard error.



Fig. 5.  Blue king crab survival when reared with and 
without artificial substrate. Solid circles () indicate 
mixed feed (Cyclop-eezeTM, ZeiglerTM shrimp feed, 
and frozen enriched Artemia); and open circles (
) indicate Cyclop-eezeTM only. Error bars are ± 1 

standard error.



Fig. 6.  Blue king crab. (A) Carapace width when fed mixed feed (Cyclop-eezeTM, ZeiglerTM shrimp 
feed, frozen enriched Artemia) and Cyclop-eezeTM only as diets. (B) Carapace width 
when reared with and without artificial substrate. (C) Wet weight when fed mixed feed 
(Cyclop-eezeTM, ZeiglerTM shrimp feed, frozen enriched Artemia) and Cyclop-eezeTM only 
as diets. (D) Wet weight when reared with and without artificial substrate. Error bars 
are ± 1 standard error.


