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By Anna Epelbaum, Ph.D.  and Rostislav Borisov, Ph.D.

Postlarvae, or glaucothoe, have limited abilities and are prone to
cannibalism

The red king crab
(Paralithodes
camtschaticus) is
one of the most
important
commercially
harvested species
of crustaceans, but
a sharp decline of
its stocks in the
North Paci�c
Ocean has been
observed during
recent years.
Therefore, it is
important to not
only reinforce
existing
management
strategies, but also
implement
alternative
approaches such

as stock enhancement through aquaculture. 

Glaucothoes and juvenile crabs preferred a plastic �lament substrate to nylon mesh.

(https://www.aquaculturealliance.org)
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In nature, less than 1 percent of red king crab larvae survive to the postlarval stage. Culture techniques based on
easily controlled and regulated rearing conditions that match the speci�c requirements of each developmental stage
should make it possible to increase overall survival by dozens of times. 

Arti�cial reproduction and subsequent culture followed by the release of early juveniles into the ocean are currently
being considered as a possible way to red king crab stock enhancement. Laboratory culture is also helpful for
improving knowledge on the early development of this species, which in turn assists in the establishment of resource
management strategies. Research groups in several countries – Japan, the United States, Norway, and Russia – have
been working on the improvement of culture methods for red king crabs. 

Postlarvae study
The authors carried out larval culture experiments with red king crabs at the Crustacean Reproduction Laboratory of
the Russian Federal Research Institute of Fisheries and Oceanography from 2002 to 2006. Among the main goals
were to study the basic behavioral patterns of red king crab postlarvae (glaucothoe) and improve culture methods
during different stages of early development. 

The glaucothoes were reared in 80- to 160-l recirculating water tanks. Water temperature was maintained at 10.0 ±
0.5 degrees-C and salinity at 32 ± 0.3 g/l. The behavioral patterns studied included feeding, swimming behavior,
photoresponse, and substrate preference. Photoresponse and substrate preferences were measured in specially
designed and equipped experimental aquariums.

Results
Feeding 
Comparative studies of the functional morphology of the oral appendages and anatomy of the digestive tracts, and
behavioral observations of early life stages of the crabs con�rmed earlier information that glaucothoes do not feed.
They utilize internal lipid reserves accumulated during the larval phase and stored in midgut glands and a section of
the digestive tract. 

Locomotion 
Locomotory behavior changes throughout the postlarval phase. For three days after molting, glaucothoes swim
almost continuously using their pleopod abdominal appendages. Later glaucothoes remain largely inactive. They do
not use pleopods for swimming and can not yet effectively use their walking legs. The reduced mobility of late
glaucothoes likely re�ects physiological changes that precede metamorphosis to the �rst juvenile instar, in which
pleopods are rudimentary and do not function in locomotion.

Photoresponse 
Early glaucothoes showed directionally oriented movement in response to light stimuli. Peak photoresponse in early
glaucothoes was observed at 1.1 × 10  quanta/cm /second, as compared to the other 1.9×10  and 1.3×10
quanta/cm /second light intenstites tested. Late glaucothoes did not respond to light stimuli. 

During mass culture, early glaucothoes tended to form dense groups in more illuminated areas of the tanks. This
increased the probability of them being captured and consumed by highly cannibalistic individuals still at actively
feeding larval stages or those that molted to the �rst juvenile instar, due to the asynchrony of moltings. 

Therefore, blacking out the bottoms of transparent rearing tanks and even illumination of the tanks are recommended
measures to favor even distribution of individuals and reduce the intensity of cannibalism, which is one of the main
causes of mortality in red king crab culture.
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Substrate preference
The substrate for rearing glaucothoes should be nontoxic, have texture that allows the glaucothoes to grab and hold it
easily, and not impede cleaning procedures. The authors tested the suitability of two easy-maintenance arti�cial
substrates: 0.5- × 0.5-mm nylon mesh screens and �at mats of plastic mechanical �lter media. Each substrate was
tested in two positions: horizontal and vertical. 

About 79-84 percent of glaucothoes preferred the horizontally oriented mats of plastic �lament, while horizontal nylon
screens were chosen by 11 to 14 percent of the glaucothoes. The plastic mats provided a high degree of interstitial
space and maximized the volume usage. They thus reduced the intensity of cannibalism and improved the
effectiveness of culture.

Tranplanted crab population continues expansion
The red king crab is a boreal species with a broad distribution range in the North Paci�c Ocean. The species is found
from the Sea of Japan northward into the Sea of Okhotsk and along the shores of the Kamchatka Peninsula. In the
northeast Paci�c, distribution extends northward from the Queen Charlotte Islands of Canada to Norton Sound in the
Bering Sea. 

Through a transplantation project established by the Union of Soviet Socialist Republics in the 1960s, red king crabs
were intentionally introduced into the Barents Sea. The crabs have since formed a viable, self-reproducing population
that is now distributed along the Atlantic coasts of Russia and Norway, from the Geese Bank to the Lofoten Islands.

(Editor’s Note: This article was originally published in the March/April 2007 print edition of the Global Aquaculture
Advocate.)

Red king crab glaucothoes have limited ability to walk.
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Author Andrey Parshin-Chudin holds an adult red king crab. The crabs are an important commercial
species, but stocks have recently declined in the North Paci�c.
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