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A. Project Summary 
 
The Alaska King Crab Research Rehabilitation and Biology (AKCRRAB) program was formed 
in 2006 with the goal of investigating the feasibility of stock enhancement of Alaskan king crab 
species for the purpose of population rehabilitation. Large-scale larval culture conducted at the 
Alutiiq Pride Shellfish Hatchery from 2007 to 2010 using red (Paralithodes camtschaticus) and 
blue (Paralithodes platypus) king crab has been increasingly successful. In 2007, experiments 
yielded overall survival to the first juvenile stage of less than 1 % for both species (previous to 
the start of this grant). In 2008, production experiments yielded an average of 31% survival to 
the glaucothoe stage and 10% to the first juvenile stage. The vast improvement in survival 
resulted from modifications to the culture process in 2008, including water flow, temperature 
control and nutrition. Research in 2009 and 2010 further refined rearing techniques increasing 
red king crab survival to glaucothoe to over 50% and survival to C1 to 20% in both years, for a 
total production of over 100,000 juveniles in both years. Specific rearing protocols were 
developed to optimize survival. For example, enrichment media proved to be essential in the 
larval diet to produce healthy post-larvae and juveniles, a stocking density of approximately 50 
larvae L-1 is optimal, and water temperature from 8-11°C optimizes larval development by 
decreasing intermolt duration and prevents excess bacteria build-up without reduction in 
survival. Juveniles produced were used in various hatchery nursery experiments and laboratory 
predation experiments. Additionally, genetics research was conducted to understand king crab 
population structure in Alaska and potential genetic issues with population rehabilitation. 
Seventeen samples (n = 845) of red king crab were analyzed to determine population genetic 
structure, including a set of temporal samples for six locations, which cover most of the species 
range in Alaska.  Multiple analyses support a two-region model of spatial genetic differentiation 
in which samples in Southeast Alaska diverge from those in the Gulf of Alaska/Western Alaska 
region.  Low to moderate genetic differentiation exists among samples within regions, with 
greater divergence occurring among samples within Southeast Alaska than among the rest of the 
samples.  Results suggest that any future enhancement efforts will need to account for this 
genetic differentiation when collecting broodstock and releasing individuals.  Additionally, 
female red king crab and their broods were collected from the Bering Sea in 2007 and 2008 and 
genetic techniques were employed to determine whether multiple mating of females occurred.  
We found no evidence of multiple paternity in any brood.  Single paternity in red king crab 
suggests that any future enhancement efforts will require more individuals to create a broodstock 
that contains sufficient genetic diversity, but single paternity may also make it more feasible to 
detect hatchery released individuals in the wild with genetic techniques.  This research gives 
further insight into mass larval culture of king crab in terms of methodology, crab survival, costs 
incurred, and genetic impacts, which are critical to assess the feasibility of stock enhancement 
through aquaculture.  
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B.  Accomplishments 
 
Large-scale red (Paralithodes camtschaticus) and blue (Paralithodes platypus) king crab culture 
was conducted in 2008-2010 at the Alutiiq Pride Shellfish Hatchery in Seward, with the aim to 
develop the technology and evaluate the feasibility of mass rearing juvenile king crab for stock 
enhancement purposes. In combination, we examined king crab population genetics at the 
University of Alaska in Juneau to better understand genetic consequences of potential releases. 
The project is wrapping up and is on schedule as planned.  Specific milestones reached with this 
research during this time period (6-1-2008 to 12-31-2010) include: 
 
1) Successfully acquiring and holding ovigerous female king crab.  
 
2) Maintenance and monitoring of broodstock through hatching. 
 
3) Develop protocols for large-scale larval rearing. 
 
4) Develop protocols for large-scale juvenile rearing. 
 
5) Conduct tagging experiments using red king crab juveniles.  
 
6) Investigate red and blue king crab genetics to better understand potential impacts of stock 
enhancement. 
 
7) Prepare manuscripts for publication.  
 
 
Milestone 1: Broodstock acquisition  
Red king crab broodstock were acquired from Bristol Bay, Alaska by F/V Stormbird in the 
commercial fishery in fall 2008, 2009, and 2010 (Table 1). Blue king crab broodstock were 
acquired from Little Diomede Island, Alaska in spring 2008 by Alaska Sea Grant in cooperation 
with local residents. Blue king crab broodstock were acquired from St Matthew Island as an in-
kind contribution by the commercial fishing fleet. The F/V Zone Five and F/V Destination in the 
commercial fishery in fall 2009 and 2010 (Table 1). Females were shipped to the Alutiiq Pride 
Shellfish Hatchery in Seward, Alaska. 
 
Table 1. Broodstock collection from 2008-2010 for red and blue king crab. 

 
 
Milestone 2: Maintenance and monitoring of ovigerous females through hatching 
Broodstock of both red and blue king crab were successfully maintained in the laboratory. 
Embryos were monitored monthly to monitor bacterial infections, track development, and predict 
hatch dates. Approximately 50 embryos were removed per female and inspected via microscopy 
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under 40 x magnification. Eyespot length and width were recorded for embryos perpendicular to 
the field of view. Yolk % was also recorded as a measure of development. Red king crab 
generally hatch when eyespot length reaches approximately 370 µm. Blue king crab generally 
hatch when eyespot length reaches approximately 410 µm. By measuring the developmental rate, 
trajectories can be used to predict hatch dates. Predicted hatch dates for red and blue king crab 
were accurate within approximately two weeks. Husbandry techniques were developed to 
maintain healthy broodstock for long term holding (several months). System improvements 
including installation of mechanical filtration and a new water chiller were made for holding blue 
king crab broodstock.  
 
Milestone 3: Develop protocols for large-scale larval rearing 
Red king crab 
Production of red king crab juveniles has steadily increased from less than 1,000 in 2007 to over 
100,000 in 2009 and 2010 (Fig.1). Production science trials conducted from 2008-2010 by the 
AKCRRAB project at the Alutiiq Pride Shellfish Hatchery have enabled researchers to develop 
and test larval rearing methods on a hatchery scale. Mean survival of approximately 20% from 
hatch to the first juvenile stage, producing hundreds of thousands of larvae, was achieved in both 
2009 and 2010, suggesting that large scale larval rearing of red king crab for stock enhancement 
is feasible. The approximately 233,000 C1s produced during the first four years of the project 
have been utilized for purposes described here, as well as for activities outside the scope of this 
grant including nursery experiments (Daly et al., 2009), ecological studies (Stoner, 2009; Pirtle 
and Stoner, 2010; Stoner et al., 2010), juvenile growth studies (Westphal, 2011) as well as for 
outreach activities. 
 
Red king crab hatchery-scale culture in 2008 was the first successful production year for 
AKCRRAB. Production scale experiments in 1200 L tanks investigated effects of diet and 
stocking density and yielded overall survival of approximately 31% from Z1 to glaucothoe. Diets 
consisted of enriched San Francisco Bay (SFB) Artemia, and Chaetocerous sp. algae. Highest 
survival in a single production scale tank to glaucothoe was 68%, which yielded 40,800 
glaucothoe. This tank was cultured at a density of 50 larvae L-1, fed enriched SFB Artemia and 
Chaetocerous sp. algae, and treated with EDTA. Overall production yielded over 120,000 
healthy glaucothoe. From these, approximately 35,000 first stage juveniles were produced, which 
were used in juvenile rearing experiments (described below).  
 
Experiments in 2009 and 2010 refined larval rearing techniques and built on the success 
achieved in 2008. Improvements in hatchery infrastructure in 2009 included installing immersion 
heaters in the seawater supply reservoirs, which delivered a constant supply of 8°C and 11°C 
seawater. Hatchery-scale experiments investigated effects of density, diet and water temperature 
to optimize larval growth and survival. Enrichment media proved essential in the larval diet to 
produce healthy glaucothoe and juveniles. Stocking densities of approximately 50 larvae L-1 
provided optimal production. Water temperature from 8-11°C optimized larval development by 
decreasing intermolt duration and preventing excess filamentous bacteria from building-up on 
the larval shell. During 2009, approximately 250,000 glaucothoe were produced in eight 1200 L 
tanks with a mean survival from stocking of Z1 to the glaucothoe stage of 53.3% and a mean 
survival of Z1 to C1 of 21%. The greatest number of glaucothoe produced in a single tank was 
40,000. Approximately 100,000 C1’s were produced and subsequently used in nursery rearing 
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Figure 1. Total red king crab first stage juveniles 
(C1s) produced by AKCRRAB in its first four 
years. 
 

experiments and ecological studies. In 2010, production was even more successful, with 
approximately 300,000 glaucothoe produced in eight 1200 L and twelve 190 L tanks. Mean 
survival from stocking of Z1 to the glaucothoe stage was 50%, and mean survival from Z1 to the 
first juvenile stage was 20%. Approximately 108,000 C1’s were produced and subsequently used 
in nursery rearing experiments and ecological studies in 2010.  
 
 
 
 

 
 
 
 
 
 

Blue king crab 
Successful blue king crab hatchery-scale culture was conducted in 2008; however, the number of 
larvae available for experiments was limited because of a limited availability of broodstock with 
mature embryos.  Blue king crab are on a biennial reproductive cycle, and therefore maintain a 
clutch for two years but only hatch one every other year. Three broodstock released ~50,000 
larvae each. Experiments investigated effects of water temperature on survival and intermolt 
duration. Larvae were reared at ambient (~6.5°C) and warmed seawater (~10°C).  Survival was 
similar between water temperature treatments and had an overall survival of 47% to the 
glaucothoe stage (Fig. 2A); with shorter intermolt duration in tanks with warmer water (Fig. 2B). 
Larvae reared in ambient water took 35 days to reach glaucothoe, while larvae reared in warmer 
water took 25.5 days. Approximately 7,000 first stage juveniles were produced with this 
experiment and were later used in juvenile rearing experiments.  
 



 5 

 
 
 
 
 
With the exception of 2008 experiments, our large-scale culture of blue king crab has been less 
successful. Because many blue king crab fisheries are currently closed to fishing, and blue king 
crab are primarily found in very remote locations, it is logistically difficult to obtain broodstock. 
In our limited production trials in 2009 and 2010, blue king crab larvae experienced high rates of 
mortality. Theories for the high mortality include increased sensitivity to ambient temperatures at 
the hatchery and bacterial infections such as Vibriosis. Generally, filamentous bacteria is 
problematic but its adverse effects can be mitigated by increasing rearing temperature to shorten 
intermolt duration to reduce degree of shell infestation. However, Vibriosis infects the larvae 
internally and is much more problematic once an outbreak occurs. 
 
Post-larval settling behavior 
Once larvae molted from Z4 to glaucothoe (post-larvae), we investigated settling behavior of red 
and blue king crab using a variety of artificial substrates in large-scale production tanks 
including artificial seaweed, strips of burlap, gillnet, and biofilter medium. In all cases, 
considerably more glaucothoe were found on the artificial seaweed. The straight structure of the 
seaweed fronds may promote better attachment than the structure of burlap, biofilter, and gillnet. 
The seaweed is easy to use in a hatchery setting because it is easy to clean and neutrally buoyant. 
We further investigated settling behavior of red king crab glaucothoe by comparing black and 
green artificial seaweed. In all cases, considerably more glaucothoe were found on the black 
seaweed. The black seaweed was “conditioned” and may promote better attachment than the 
“unconditioned” green seaweed.  
 
Milestone 4: Develop protocols for large-scale juvenile rearing 
Successful red king crab larval rearing experiments yielded approximately 233,000 C1s 
produced during the first four years of the project, which have been used in hatchery nursery 
experiments in 2008, 2009, and 2010.  
 
2008 hatchery experiments explored effects of diet, stocking density and substrate on survival 
and growth of juvenile re king crab. Juvenile instars were cultured in nursery grow out containers 
in two phases: (1) C1-C3 juveniles and (2) C3-C6 juveniles. Experiments lasted for 42 and 44 

Figure 2. A) Survival of blue king crab from hatching to the glaucothoe stage when reared 
at 7 and 10°C. B) Intermolt duration of blue king crab larvae when reared at 7 and 10°C. 
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days, respectively, and tested the suitability of various diets, stocking densities and substrates in 
terms of survival rate and growth. The first experiment (C1-C3) compared three diets (Cyclop-
eeze®, enriched Artemia nauplii, or ZeiglerTM shrimp feed), three stocking densities (500 m-2, 
1000 m-2, or 2000 m-2), and two substrates (none or a combination of artificial seaweed, gillnet, 
and mechanical biofilter medium). The second experiment (C3-C6) used a mixed diet and 
compared fully factorial treatments of two stocking densities of 800 m-2 and 1600 m-2 and two 
substrates (as above). No one food produced the highest survival and growth to C3. Cyclop-
eeze® yielded highest survival (62.7%) with low growth. Crabs on shrimp nursery feed had the 
highest wet weight and carapace width but with low survival (44.5%). The highest stocking 
density resulted in a decrease in survival in both experiments. Lower stocking densities of 500 m-

2 and 800 m-2 had relatively high survival of 58.7% and 48.7%, respectively, while the 1600 m-2 
and 2000 m-2 densities had survival of 30.5% and 44.7%, respectively. Growth appeared to be 
inhibited at the highest density (2000 m-2) in the C1 to C3 stages, as crabs at this density were 
smaller and weighed less than at the 500 m-2 or 1000 m-2 density. Complex artificial substrate 
increased survival and reduced growth in both experiments, likely due to reduced cannibalism 
and increased time spent foraging. Among substrate treatments, highest abundances of crabs 
were observed on artificial seaweed, which may more closely resemble preferred natural 
substrate. These results suggest that culturing red king crab juveniles at low to intermediate 
stocking densities with a mixed diet in the presence of artificial substrate provides good survival. 
Intermediate densities may provide for greater production without great loss in survival.  
 
Hatchery experiments were also conducted in 2008 using blue king crab juveniles investigating 
diet and substrate effects. Large-scale experiments tested a diet of Cyclop-eeze® alone compared 
to a mixed diet containing Cyclop-eeze®, enriched Artemia nauplii, or ZeiglerTM shrimp feed 
with and without artificial substrate. Results suggest that cannibalism is less problematic for 
juvenile blue king crabs and a mixed diet with the addition of artificial substrate provides good 
survival. 
 
2009 hatchery experiments explored effects of dietary supplements on juvenile red king crab 
survival and shell coloration. Juvenile red king crab (Paralithodes camtschaticus) exhibit high 
rates of cannibalism which limits juvenile production and hatchery produced juveniles have a 
lighter shell color than their wild counterparts. Potential nutritional deficiencies caused by 
artificial hatchery diets may induce increased cannibalism or result in lighter shell coloration. 
Large-scale production trials investigated effects of dietary supplements on survival, growth, and 
shell coloration of juvenile red king crabs. Natural astaxanthin produced in microalgae 
Haematococcus pluvialis and calcium derived from cuttlebone, the calcareous internal shell of a 
cuttlefish, was supplemented in a control diet of commercial crustacean feeds (Cyclop-eeze®, 
Otohime, enriched Artemia nauplii, and ZeiglerTM shrimp feed). Crabs were reared with a control 
diet, which as supplemented with calcium, astaxanthin, or both at densities of 2000 and 4000 
crabs m-2 for 56 days.  Coloration was determined with digital photography to identify hue 
(shade of color), saturation (amount of hue), and brightness (light vs. dark). Crabs had higher 
survival when fed diets containing astaxanthin suggesting that astaxanthin may provide 
additional nutritional benefits. The astaxanthin diet had survival of 29.6% and the combination 
calcium + astaxanthin diet had a survival of 25.1%, while the control and calcium diets had 
survivals of 15.2% and 15.0% respectively. Crabs were darker (lower hue and brightness values) 
in color when fed diets containing astaxanthin suggesting that red king crab coloration is plastic 
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and that color deficiencies induced by artificial rearing may be alleviated using dietary 
supplements. Calcium supplementation without astaxanthin did not impact survival, growth, or 
coloration suggesting that hatchery-cultured red king crabs may not be calcium limited when fed 
commercially available feeds alone. Results suggested that astaxanthin is likely an important 
dietary component for red king crab and should be included in hatchery rearing protocols to 
maximize production of healthy individuals.  
 
2009 and 2010 hatchery experiments explored effects of size grading on juvenile red king crab 
survival. In addition to cannibalism, hatchery-cultured juvenile red king crabs exhibit extreme 
size variability as growth rates vary and molting patterns are asynchronous. The size variation 
and asynchronous molting exacerbates the cannibalistic mortality as larger individuals likely 
prey on smaller individuals. Two large-scale nursery experiments were conducted to reduce 
cannibalism and increase hatchery production. Crabs were sorted by size (carapace width): size 
classes included “small” (<3.5 mm carapace width), “large” (>3.5 mm carapace width), and 
“ungraded” (approximately 2 to 10 mm carapace width). Crabs were reared using two diets 
consisting of a control diet of commercially available feeds (Cyclop-eeze®, Otohime, enriched 
Artemia nauplii, and ZeiglerTM shrimp feed) and the control diet supplemented with calcium and 
astaxanthin and three stocking densities (400, 900, and 1400 crabs m-2). Size grading increased 
survival of small crabs, while large crabs did not have better survival than ungraded crabs. Diet 
supplements did not increase survival of size graded crabs, however ungraded crabs had higher 
survival when fed astaxanthin and calcium supplements. Small crabs had high survival at all 
stocking densities, while survival of the large and ungraded crabs dramatically decreased with 
increasing stocking density. These results suggest that diet supplements may be unnecessary 
when crabs are sorted by size and that crabs can be reared at high densities at the small sizes. 
Stocking densities must be reduced as crab increase in size due to increased agonistic 
interactions among the larger individuals. 
 
In summary, we learned that cannibalism is the primary limitation in hatchery production of 
juvenile king crabs. Adding artificial substrate, sorting juveniles by size, and reducing densities 
reduces cannibalism and provides better survival. We learned that smaller crabs can be held at 
higher stocking densities, while larger crabs require lower densities to accommodate an 
increasingly agonistic behavior. We also learned that diet can affect survival and health. For 
example, a diet of mixed commercial shrimp feeds supplemented with astaxanthin provided good 
survival and improves shell coloration.  
 
Milestone 5: Conduct tagging experiments 
AKCRRAB biologists conducted tagging experiments in order to develop physical tags that 
could be used in the future to identify hatchery-raised king crab. Experiments tested crab 
survival and retention of tags after molting for a range of juvenile crab sizes (5, 10, and 15 mm 
carapace width) to determine the minimum size juveniles could be effectively tagged. Tagging 
methods included visible elastomers, microwires, and dactyl clipping. The experiment was run 
until all tagged juveniles molted at least once and tag retention could be assessed at one month 
post-molt. The findings suggest that juveniles of 10 mm CW and above can be marked with low 
levels of mortality (<20%) and high one month post-molt tag retention rates (100%) using both 
coded wire tags and visible implant elastomers. Dactyl clipping proved effective only as a 
temporary mark. All dactyl clipped juveniles were clearly distinguishable from their unclipped 
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cohorts at one month post molt. However, partial dactyl regeneration had occurred, with clipped 
dactyls back to 10 to 50% of their normal size at one month post molt. In the five juveniles that 
molted twice over the course of the experiment, dactyl regeneration ranged from 25 to 67% of 
normal size. We speculate after subsequent molts dactyl regeneration will be complete, rendering 
dactyl clipping effective only as a temporary mark detectable for a period of about two to three 
molts post clip.  
 
Milestone 6: Investigate genetics to better understand potential impacts of stock enhancement 
An important element of the AKCRRAB project is evaluating the feasibility of stock 
enhancement of king crab with regards to potential genetic impacts. The main objectives of the 
current research are to (1) determine population structure of red king crab in Alaska with regard 
to unique genetic stocks, effective population sizes and migration rates and (2) determine the 
mating scheme of red king crab (i.e. single vs. multiple paternity). Long term genetic research 
aims to determine a genetic baseline of wild stocks, develop a mass mark with full parental 
genotype, and assess any potential genetic risks of releasing hatchery crabs.  
 
Red king crab genetic population structure 

A total of 845 red king crab samples were collected from eleven locations spanning from 
Southeast Alaska to Norton Sound and temporal samples were collected for Norton Sound, 
Bristol Bay, the Pribilof Islands, Barlow Cove, Gambier Bay, and Deadman Reach (Figure 3).  
Samples from 2008 were collected during Alaska Department of Fish and Game (ADFG) and 
NOAA National Marine Fisheries Service (NMFS) surveys.  Historic muscle tissue samples 
were obtained from the ADFG Gene Conservation Laboratory in Anchorage, Alaska and were 
originally collected from commercial fishing vessels or during stock surveys.  Samples were 
grouped by geographic location and six microsatellite loci were amplified for genetic population 
structure analyses (Figure 3).  Spatial population genetic analyses suggest moderate structuring 
of red king crab populations throughout Alaska, with the greatest differences occurring among 
Southeast Alaska populations and all others.  These results were consistent among pairwise FST 
estimates, homogeneity tests, Bayesian clustering, and principal component analysis.  
Additionally, a higher degree of divergence exists among Southeast Alaska populations than 
among the Gulf of Alaska or Western Alaska collections.  Lower overall genetic diversity was 
observed for the four Southeast Alaska sample collections, as compared to the remaining 
collections.  Estimates of effective population size (Ne) and migration rate (m) proved unreliable.  
High rates of gene flow in multiple directions within regions may explain the lack of reliable 
estimates we observed. 
 
Temporal analysis of genetic structure was conducted for six groups of collections for which 
differences in sample time ranged from 12 to 19 years (Figure 3).  Results suggest stability of 
allele frequencies over time for all but one group, the Deadman Reach population in Southeast 
Alaska.  The observed change in this case is indicative of a recent population bottleneck and 
agrees with observations from field biologists in Southeast Alaska that red king crab have been 
noticeably scarce in Deadman Reach during recent sampling events. 
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Figure 3. Red king crab sample locations and years for spatial and temporal population genetic 
structure analyses. 
 
 
Mating system 
Twenty-four red king crab females and twenty of each female’s offspring from Bristol Bay, 
spanning two years, were genotyped at three microsatellite loci in order to determine if there was 
any evidence of multiple paternity.    Analyses were performed to determine the statistical power 
to detect multiple paternity within a brood based on number of offspring sampled, possible 
paternal genetic contributions, the number of microsatellite markers used and approximate 
frequencies at which alleles at those microsatellite loci appear in the natural population. 
Microsatellite markers employed in the study provide statistical power to detect multiple 
paternity, if it exists, for equal contribution of two males (>99.9% per brood) and skewed male 
reproductive input ratios up to 9:1 (87.20% per brood).  Results suggest that female red king crab 
caught in Bristol Bay in 2007 and 2008 were each mated by a single male, as the brood from no 
single female contained more than two non-maternal alleles at a given locus. 
 
Milestone 7: Preparing manuscripts for publication 
The AKCRRAB program will produce a number of publications describing various components 
of king crab biology including hatchery culture, ecological studies, and genetics research. 
Several articles have been published or are in press, while others are in various stages of 
preparation.  
 
 
C.   Products 
 
Publications 
Manuscripts describing the production scale hatchery rearing experiments and genetic work are 
in various stages of preparation and will be submitted to scientific journals where they will be 
publicly accessible. Several manuscripts have been published or are “in press”. 
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Stram, and D. Woodby (eds.), Biology and Management of Exploited Crab Populations 
under Climate Change. Alaska Sea Grant College Program, AK-SG-10-01, Fairbanks. 
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predator-prey interactions of early juvenile red king crab, Paralithodes camtschaticus. 
Ecology. 
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Swingle, J., Daly, B., Hetrick, J., Eckert, G. in prep. Development of hatchery-scale larval 
rearing techniques for red king crab, Paralithodes camtschaticus. Aquaculture. 
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Westphal, M. in prep 2011. Comparative growth physiology and behavioral ecology of wild-

caught and hatchery-reared juvenile red king crab (Paralithodes camtschaticus) M.Sc. 
thesis. University of Alaska Fairbanks, Fairbanks Alaska. 

 
Experimental animals 
Hatchery raised juvenile red king crabs were sent to Cliff Ryer (NOAA Newport) and Robert 
Foy (NOAA Kodiak) for habitat selection, predation, and ocean acidification experiments. 
Juvenile red king crabs were also used by Ben Daly (Alaska Sea Grant) to conduct experiments 
in Newport, OR investigating effects of conditioning on predation susceptibility. Other hatchery 
raised juvenile red king crabs have been sent to Al Stoner (NOAA Newport), Ginny Eckert 
(UAF Juneau), Sherry Tamone (UAS Juneau), and Jim Swingle (Alaska Sea Grant) for growth, 
survival, habitat selection, and tagging experiments. These studies will help understand how 
hatchery raised crabs may perform in the wild. Genetic samples (tissue, embryo, larval) were 
sent to David Tallmon and Scott Vulstek for king crab genetics research. 
 
Method for predicting larval hatch  
A method was developed to help predict timing of larval release. Based on embryo eye spot 
(length, width) and yolk length measurements we are able to predict hatch date within 
approximately 1-2 weeks. Simple methods to predict larval release of red king crab may be 
useful as a managing tool for researchers and hatchery managers. Predicting hatch timing would 
allow for cost effective preparations as larval food production and infrastructure can be costly to 
maintain.  
 
 
D.   Impacts 
 
Developing technology for successful king crab hatchery rearing is important to Alaska’s long-
term economic development and sustainability. The first step in establishing a successful 
enhancement effort is perfecting strategies for hatching and rearing larval and juvenile king crab 
to a stage where they could be released into the wild and contribute to reversing low wild stock 
abundance in Alaska. Understanding red king crab genetics is critical for assessing genetic 
consequences of potential outplanting. This information will aid policymakers in making 
informed decisions about whether to one day pursue active rehabilitation of depressed wild king 
crab stocks through hatchery enhancement.  
 
Four years of research has allowed for the development of rearing protocols for successful large-
scale cultivation of king crab juveniles. With large-scale cultivation as possibility, policymakers 
can now decide if active rehabilitation of depressed crab stocks through hatchery enhancement 
should be further implemented. The preliminary success and early establishment of hatchery 
technology may inspire investors to contribute to a crab enhancement effort in Alaska.  
 
 
Students Supported: 
 
Benjamin Daly, PhD student, expected graduation: Spring 2012 
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Daly, Benjamin.  Hatchery culture and release strategies for juvenile red king crab (Paralithodes 

camtschaticus): Applications for stock enhancement. PhD in progress 2008-present. 
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Alaska Department of Fish and Game meeting, Juneau, AK, 22 August 2007, Celeste Leroux  
Contributed Talk: Large scale larval culture: Hatchery Setup, Broodstock Collection & 
Care  
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Talk: An Introduction to the Alaska King Crab Research, Rehabilitation & Biology 
Program 



 13 
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Interagency Crab Meeting, Anchorage, AK, December 2008, Ben Daly 
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hatchery-cultured red king crab (Paralithodes camtschaticus) juveniles in Alaska, USA 

Lowell Wakefield Fisheries Symposium, Anchorage, AK, March 2009, Ginny Eckert 
 Contributed Talk: King crab aquaculture in Alaska, USA 
Lowell Wakefield Fisheries Symposium, Anchorage, AK, March 2009, Ben Daly 
 Contributed Talk: Effects of diet, stocking density, and substrate on survival and growth 

of hatchery-cultured red king crab (Paralithodes camtschaticus) juveniles in Alaska, 
USA 

Lowell Wakefield Fisheries Symposium, Anchorage, AK, March 2009, Celeste Leroux 
Contributed Talk: Food for Naught: Findings in Biochemical Analysis of Red and Blue 
King Crab Larvae 

Lowell Wakefield Fisheries Symposium, Anchorage, AK, March 2009, Scott Vulstek 
 Poster: Genetic mating system of red king crab (Paralithodes camtschaticus) in Alaska. 
National Shellfisheries Association Annual Meeting, Savannah, GA, March 2009, Ginny Eckert 
 Contributed Talk: King crab aquaculture in Alaska, USA  
National Shellfisheries Association Annual Meeting, Savannah, GA, March 2009, Ben Daly 
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 Contributed Talk: Hatchery production of red king crab (Paralithodes camtschaticus) 
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Interagency Crab Research Meeting, Anchorage, AK, December 2009, Jodi Pirtle 
 Contributed Talk: A tethering field study to identify predators of early juvenile red king 
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Interagency Crab Research Meeting, Anchorage, AK, December 2009, Ben Daly 
 Contributed Talk: Effects of diet, stocking density, and size grading on growth, survival, 

and coloration of juvenile red king crab (Paralithodes camtschaticus) 
Interagency Crab Research Meeting, Anchorage, AK, December 2009, Miranda Westphal 
 Contributed Talk: Growth physiology of juvenile red king crab, Paralithodes 

camtscaticus 
Interagency Crab Research Meeting, Anchorage, AK, December 2009, Heidi Herter 
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(Paralithodes platypus) from Little Diomede, Alaska  

World Aquaculture 2010 meeting, San Diego, CA, March 2010, Ben Daly 
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king crab (Paralithodes camtschaticus) 
UAF American Fisheries Society Student Symposium, Juneau, AK, April 2010, Scott Vulstek 
 Contributed Talk: Alaskan red king crab (Paralithodes camtschaticus) genetic population 

structure 
UAF American Fisheries Society Student Symposium, Juneau, AK, April 2010, Ben Daly 
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hatchery-cultured juvenile red king crab (Paralithodes camtschaticus) 
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2010, Ben Daly 
 Talk: Recent developments in the Alaska King Crab Research Rehabilitation and Biology 

(AKCRRAB) program 
University of Alaska Fairbanks, Fisheries Department Seminar, October 2010, Ginny L. Eckert 
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ecology 
UAF American Fisheries Society Alaska Chapter Meeting, Juneau, AK, November 2010, Scott 

Vulstek 
 Contributed Talk: Alaskan red king crab (Paralithodes camtschaticus) genetic population 

structure 
UAF American Fisheries Society Alaska Chapter Meeting, Juneau, AK, November 2010, James 

Swingle 
 Contributed Poster: Effects of larval rearing temperature on large-scale production of red 

king crab (Paralithodes camtschaticus) 
UAF American Fisheries Society Alaska Chapter Meeting, Juneau, AK, November 2010, 

Miranda Westphal  
 Contributed Talk: Growth Physiology of Juvenile Red King Crab Paralithodes 

camtschaticus Reared Under Laboratory Conditions 
Interagency Crab Research Meeting, Anchorage, AK, December 2010, Ginny Eckert 
 Contributed Talk: Advances in king crab aquaculture and early life history ecology.  
Interagency Crab Research Meeting, Anchorage, AK, December 2010, Ben Daly 
 Contributed Talk: Evidence for predator-induced behavioral plasticity of juvenile red 

king crab (Paralithodes camtschaticus) 
Interagency Crab Research Meeting, Anchorage, AK, December 2010, Miranda Westphal 
 Contributed Talk: Growth of juvenile red king crab, Paralithoes camtschaticus, in 

Alaska. 
Interagency Crab Research Meeting, Anchorage, AK, December 2010, David Tallmon 
 Contributed Talk: Some population genetic considerations for red king crab management 

in Alaska 
 
 




