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ABSTRACT 

The fecundity of female king crabs, collected in Kachemak Bay, Alaska, in July, 
1967, increased with carapace length, but egg length did not. For crabs of the 
same size, the mean number of eggs carried Wa8 significantly greater than for 
crabs in a similar study in Kachemak Bay in July, 1960. 

INTRODUCTION 

The U. S. Bureau of Commercial Fisheries 
Biological Laboratory, Auke Bay, Alaska, has 
started a long-term study of the reproduction of 
the commercially important king crab, Paralith• 
odes camtschatica (Tilesius), in Kachemak Bay 
off Cook Inlet, Alaska. Female king crabs spawn 
in early spring and carry the developing embryos 
on their pleopods for about one year. It is ex• 
pected that during this time fecundity (the num
ber of eggs or developing embryos) will decrease. 
Therefore, fecundity ls being determined periodical
ly during the year to measure this decrease. These 
data will be used to derive equations for estimat• 
ing the average fecundity of the population at 
each sample date and to predict the probable num
ber of larvae that would result. 

Although many authors have reported on the 
number of eggs carried by the king crab, only 
Sato (1958), Bright, Durham, and Knudsen (1960) 
and Rodin I determined the number of eggs over 
the entire size range of ovigerous crabs. Sato 
based his studies on king crabs from the North 
Pacific Ocean off Nemuro, Japan; Rodin used 
king crabs from the Bering Sea; and Bright et al. 
did their research on king crabs collected in July 
in Kachemak Bay - the same area and time of 
year that I sampled. 

1 Rodin, V. E. 1966. Soviet works of 1965 on the 
distribution of Kamchatka crab supply conditions 
Paralithodes camtschatica (Tilesius) in the south
eastern part of the Bering Sea. (unpublished 
manuscript) 
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In this report I describe the relation of fecundity 
and egg length to the carapace length of female 
king crabs collected July 14-25, 1967, in Kachemak 
Bay. These data are compared with the findings 
of Bright et al. (1960) to determine any changes 
in these relations in 1960 and 1967. 

SAMPLE COLLECTION AND TREATMENT 

Crabs were taken in pots similar to those used 
in the commercial king crab fishery. The pots 
were set 30 to 40 m deep and were usually checked 
every other day. Carapace lengths (posterior 
margin of the right eye socket to the mid-point of 
the posterior margin of the carapace) of ovigerous 
crabs were measured to the nearest 0.1 mm. To 
ensure representation of all sizes of ovigerous 
crabs, 90 were selected on the basis of their cara
pace length over a range of 98 to 175 mm. The 
egg masses, with the pleopods attached, were re
moved from the females by excising the pleopods 
at their base and placed in plastic bags. 

The number of eggs in each mass was deter
mined in the laboratory by sampling. Each egg 
mass was weighed (after blotting) to an accuracy 
of +0.0lg, and a sample of eggs (about 5 per cent 
of the total weight of each mass) was removed, 
weighed, and counted. The count-weight ratio was 
used to estimate the total number of eggs in the 
mass. For counting, the eggs in each sample were 
separated from the hairs of the pleopods by soak
Ing the sample in a saturated solution of sea water 
and sodium hydroxide for about 24 hours, and 
then rinsed several times in 10 per cent formalin. 
Repeated counting of several samples indicated a 
counting error of 0.08 per cent. 
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FIG. 1. Estimates of fecundity of 90 king crabs collected in Kachemak Bay in July, 1967 and a computed 
linear regression of fecundity on carapace length. 

RELATION OF NUMBER AND SIZE OF EGGS 
TO CARAPACE LENGTH 

In general, fecundity increased as carapace 
length increased. There was a wide range in the 
number of eggs carried by crabs of any given 
carapace length, and this range increased with 
carapace length (Fig. 1) . The greatest range was 
in crabs whose carapace lengths were between 150 
and 170 mm. Females in this size group had 25,0:lO 
to 390,000 eggs. To describe the relation of 
fecundity to carapace length, I computed a linear 
regression of fecundity (Y) on carapace length 
(X): 

/\ 
Y = -247,400 + 3,318.SX 

The cause of the wide range in fecundity is un• 
known, but it is possible that an exceptionally low 
number of eggs results when a female mates with 
a less than fully capable male. Powell and Nick• 
erson (1965) found that, although a male king 
crab can mate successfully with at least five 
females, it may not be capable of fertilizing all 
the eggs of subsequent females. This inability inay 
result in many unfertilized eggs, which do not ad
here to the pleopod hairs. This possibility has an 
important bearing on the king crab fishery, be
cause only males are harvested. 

To compare my estimates of numbers of eggs 
with those of Bright et al. (1960), who presented 
their data as the mean number of eggs for each 



62 

U) 

~1.00 
II.I 
IL. 
0 
::c 0.95 
1-
(!) 

z 
~0.90 
z 
<( 
II.I 
:E 

EVAN B. HAYNES 

X=0.97 MM 

100 110 120 130 140 150 160 170 
CARAPACE LENGTH OF CRAB (MM) 

FIG. 2. Relation of mean length of 50 eggs to carapace length for 31 female king crabs collected in 
Kachemak Bay in Jul'JI, 1961. 

10-mm size class of crab, I computed a linear re
gression of the number of eggs (Y) on carapace 
length (X) for their data. Analysis of covariance 
was used to compare the regression coefficients 
and adjusted means of the two groups of data. 
At the 1-per cent level the regression coefficients 
were not significantly different (F = 5.336; 
94 d.f.), but the adjusted mean number of eggs 
in my study was significantly greater - by about 
11,000 eggs (F= 751.6; 95 d.f.) - than that cal
culated from the data of Bright et al. (1960). 

The lengths of 50 unpreserved eggs from each 
of 31 crabs were measured (with an ocular micro
meter) to determine if the size of the eggs in
creased with the size of the crab (Fig. 2). The 
mean egg lengths varied among the crabs but 
could not be related to carapace length. The mean 
length of 1,550 eggs measured in my study was 

0.97 mm - almost the same as the mean of 0.98 
mm calculated from measurements of 480 eggs 
by Bright et al. (1960). 
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