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PREFACE 

Th is  species p r o f i l e  i s  one o f  a s e r i e s  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  s p o r t ,  commercial, o r  eco log i ca l  importance. The p r o f i  l e s  
a re  designed t o  p rov ide  coasta l  managers, engineers,  and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch of t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and environmental 
requirements o f  t h e  species and t o  descr ibe  how popu la t i ons  o f  t h e  species may be 
expected t o  r e a c t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sec t ions  on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, if app l i cab le .  A t h r e e - r i n g  b inde r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s  can be added as they  a r e  prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced by t h e  U. S. Army Corps o f  Engineers 
and t h e  U.S. F i s h  and W i l d l i f e  Serv ice.  

Suggestions o r  quest ions rega rd ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
t he  f o l l  owing addresses. 
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CONVERSION TABLE 

MeBric t o  U.S. Custanary 

EL1 t i p l y  

m i l l  imete rs  (mn) 
cent imeters (cm) 
meters (m) 
k i  1  ometers ( km) 

2 
square meters (m ) 
square k i  1  m e t e r s  ( km2) 
hectares (ha)  

l i t e r s  ( 1 )  
cub ic  ineters (m3) 
cub ic  meters 

m i l  1  igrams (mg) 
grams ( g )  
k i lograms ( kg )  
m e t r i c  tons ( t )  
m e t r i c  tons 
k i  1  ocal o r i e s  ( kca l  ) 

Ce ls ius  degrees 

inches 
inches 
f e e t  ( f t )  
fathoms 
m i l e s  (m i )  
nau t i ca l  m i les  (rani) 

square f e e t  ( f t 2 )  
acres 2 
square m i l e s  (mi ) 

!& To Obta in  

inches 
inches 
f ee t  
m i l  es 

square f e e t  
square i n i l  es 
acres 

gal 1  ons 
cub i c  f e e t  
acre- f e e t  

0.00003527 ounces 
0.03527 ounces 
2.205 pounds 

2205.0 pounds 
1.102 s h o r t  tons 
3.968 B r i t i s h  thermal u n i t s  

1 . 8 ( ' ~ )  + 32 Fahrenhe i t  degrees 

U.S. Customary t o  M e t r i c  

gal  1  ons ( gal ) 3.785 
cubic  f e e t  ( f t 3 )  0.02831 
ac re - f ee t  1233.0 

ounces (02)  28.35 
pounds ( l b )  0.4536 
s h o r t  t ons  ( t o n )  0.9072 
B r i t i s h  thermal u n i t s  (B tu )  0.2520 

m i l  1  imete rs  
cen t imeters  
meters 
meters 
k i l ome te r s  
k i  1  one te rs  

square meters 
hectares 
square k i l ome te r s  

1 i t e r s  
cub i c  meters 
c u b i t  meters 

grains 
k i  1  og rams 
m e t r i c  tons 
k i  1  ocal o r i  es 

Fahrenhei t  degrees 0.5556("F - 32) Ce ls ius  degrees 
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Figure  1. Dungeness crab. 

DUNGENESS CRAB 

S c i e n t i f i c  name . . .  Cancer magister  
Dana 

Pre fer red common name . .Dungeness 
crab (Figure 1) 

Other common names . . .  P a c i f i c  e d i b l e  
crab, e d i b l e  crab, market crab, 
commercial crab 

Class . . . . . . . . . .  .Crustacea 
Order . . . . . . . . . . . .  Decapoda 
I n f r a o r d e r  . . . . . . . .  .Brachyura 
Family . . . . . . . . . .  .Cancridae 

Geographic range: Coastal waters 
a long t h e  west coast  o f  Nor th  
American from Unalaska I s l a n d  i n  
the  n o r t h  t o  Mexico i n  t h e  south 

(Schmi tt 1921 ; MacKay 1943; B u t l e r  
1961a; Mayer 1973). The species 
ranges from t h e  i n t e r t i d a l  zone t o  a 
depth o f  a t  l e a s t  98 fathoms and 
i n h a b i t s  subst ra tes  o f  mud, mud w i t h  
eelgrass (Zostera sp.) and sand 
(Schmi tt 1921; B u t l e r  1956; B u t l e r  
1961a; Stevens 1982). The d i s t r i -  
b u t i o n  o f  t h e  Dungeness crab i n  t h e  
P a c i f i c  Northwest and t h e  p o r t s  o f  
major commercial 1 andings are  shown 
i n  F igure  2. 

MORPHOLOGY/IDENTIFICATION AIDS 

Dorsal and v e n t r a l  anatomy o f  a 
Cancer crab i s  shown i n  Warner (1977). 
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Figure 2. Distribution of the Dungeness crab in the Pacific Northwest. 



The f o l  low ing morphol ogy and i d e n t i  fi- 
c a t i o n  a ids  were taken from Rudy and 
Rudy (1979). Size ( type specimen): 
carapace 120.7 mm l ong  x 177.8 mm 
wide. Color :  beige t o  l i g h t  brown 
w i t h  b l u e  t r i m  and hue, darkes t  
a n t e r i o r l y ,  o f t e n  1 i g h t  orange be1 ow, 
sometimes 1 i g h t  gray-purple below; 
i nne r  s ides o f  a n t e r i o r  f e e t  and hands 
crimson, f i n g e r s  n o t  dark. Eyes: 
eyes ta l  ks sho r t ,  o r b i t s  smal l .  
Antennae: antennul es f o l d e d  1 ength- 
wise: antenna1 f l a g e l  l a  sho r t ,  more o r  
1 ess ha i r y .  Carapace: b road ly  oval  , 
uneven b u t  n o t  h i g h l y  sculptured;  
granular .  Widest a t  1 0 t h  too th ,  no 
rostrum. F ron ta l  area: narrow w i t h  
f i v e  unequal t ee th ,  n o t  markedly 
produced beyond o u t e r  o r b i t a l  angles ; 
middle t o o t h  1 arges t ,  more advanced 
than o u t e r  p a i r ;  o u t e r  p a i r  form i n n e r  
angles o f  o r b i t .  Teeth: (antero-  
1 a t e r a l  ) ten,  count ing  o r b i t a l  t oo th ;  
w ides t  a t  1 0 t h  too th ,  which i s  l a r g e  
and p r o j e c t i n g ;  a1 1 t e e t h  po in ted ,  
w i t h  a n t e r i o r  separat ions.  Postero- 
l a t e r a l  margins: unbroken, e n t i  r e ,  
w i thou t  t ee th ,  meets a n t e r o - l a t e r a l  
margin w i t h  d i s t i n c t  angle. Abdomen: 
narrow i n  male, broad i n  female 
(Figure 3). Chel ipeds: f i n g e r s  n o t  
dark; dac ty l  spinous on upper sur face;  

f i x e d .  f i n g e r  much d e f l  exed; hand 
(propodus) w i t h  s i x  c a r i  neae on upper 
ou te r  sur face;  w r i s t  (carpus) w i t h  
s t rong  i n n e r  spine. Wal k i n g  legs: 
rough above; broad and f l a t  (espe- 
c i a l  l y  propodus and d a c t y l  us o f  1 a s t  
p a i r ) .  

Juveni 1 es: a n t e r o - l a t e r a l  and 
p o s t e r o - l a t e r a l  margins meet a t  a 
d i s t i n c t  angle; carapace w ides t  a t  
1 0 t h  too th ;  postero-1 a t e r a l  margi n 
e n t i r e ;  carpus o f  che l i ped  w i t h  
s i n g l e  spine above, f i n g e r s  l i g h t  
colored;  carapace n o t  as broad as 
adu l t s .  

The r e d  rock  crab,  Cancer pro- 
ductus, a l s o  has 10 an te ro - l a te ra l  
t e e t h ;  f r o n t a l  t e e t h  a re  subequal 
(no t  equal) and t h e  f r o n t a l  area' i s  
markedly pronounced beyond ou te r  
o r b i t a l  angles. Chel i ped  f i n g e r s  are  
b lack ;  carapace i s  w ides t  a t  e i g h t h  
antero-1 a t e r a l  too th .  

The rock  crab.  Cancer 
antennar i  us, 1 i ke C. productus, i s  
dark  r e d  w i t h  b lack - t i pped  chelae, i s  
w ides t  a t  t h e  e i g h t h  too th ,  b u t  i s  
red-spot ted  on i t s  v e n t r a l  surface. 
Cancer oregonensi s (Oregon Cancer 

F igure  3. Abdominal d i f f e r e n c e s  between female ( l e f t )  and male ( r i g h t )  Dungeness 
crabs. Only males, which possess a s lender  abdomen, may be kept  by s p o r t  and 
commercial crabbers. 
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crab) i s  a small ,  oval crab w i t h  12 
teeth.  Both cancer g r a c i l i s  and 
Cancer j o r d a n i  , two r a t h e r  uncommon 
species, have n ine teeth.  I d e n t i f i -  
c a t i o n  keys t o  the genus Cancer were 
prepared by Koz lo f f  (1974) and Car l  t o n  
and Kur is  (1975). 

REASON FOR INCLUSION I N  SERIES 

The Dungeness crab supports a 
valuable commercial and spor t  f i s h e r y  
along t h e  west coast  o f  the Uni ted 
States. It occupies eco log ica l  niches 
i n  both marine and es tuar ine waters 
and i s  important  as both  predator  and 
prey a t  a l l  l i f e  stages. Recent 
s tud ies  on the environmental 
consequences o f  dredging i n  es tua r ies  
have es tab l  i shed a s t rong  probabi 1 i ty 
t h a t  the Dungeness crab popu la t ion i s  
l i k e l y  t o  be se r ious ly  reduced by 
h a b i t a t  a1 t e r a t i o n  from dredging 
unless proper precaut ions are  taken t o  
reduce losses (Armstrong e t  a l .  1982; 
Stevens and Armstrong 1984). The loss  
o f  v i t a 1  es tuar ine h a b i t a t  cou ld  
s i g n i f i c a n t l y  reduce recru i tment  t o  
the  o f f  shore f i s h e r y  (Armstrong and 
Gunderson 1985). 

LIFE HISTORY 

Mat ing 

Dungeness crabs mate from A p r i l  
t o  September i n  B r i t i s h  Columbia 
(MacKay 1942; B u t l e r  1956), most ly i n  
March and A p r i l  (David Armstrong, 
Un ive rs i t y  o f  Washington, pers. comm. ) 
b u t  sometimes i n  May and June i n  
Washington (Cleaver 1949), and March 
t o  J u l y  i n  C a l i f o r n i a  (Poole and 
Gotshal l  1965). Mating usua l l y  occurs 
i n  o f f sho re  locat ions.  Premolt female 
crabs are  located by a d u l t  males f o r  
mating, poss ib l y  through a pheromonal 
homing system s i m i l a r  t o  those used by 
o ther  crab species (Knudsen 1964; 
Edwards 1966; H a r t n o l l  1969). The 
female i s  he ld  by t h e  male i n  a 
premating embrace up t o  7 days p r i o r  
t o  her mo l t i ng  (Snow and Nei lsen 

1966). Approximately 1 h a f t e r  
m o l t i n g  o f  the  female i s  completed, 
mating between the  hardshel l  male and 
s o f t s h e l l  female occurs. Mating 
invo lves the  i n s e r t i o n  o f  the  male 
gonopods i n t o  t h e  spermathecae o f  the  
female and the  depos i t i on  o f  spermato- 
phores. Fol  lowing copu la t ion,  the  
female may be embraced again by the 
male f o r  a p e r i o d  o f  up t o  2 days. 
Both pre-  and postmating embraces may 
serve t o  p r o t e c t  t h e  female from 
predat ion,  wh i le  i n s u r i n g  t h e  mating 
success o f  t h e  male by guarding the  
female aga ins t  o ther  males (Snow and 
Nei lsen 1966). The spermatophores 
deposi ted by the male i n  the  
spermathecae conta in  sperm t h a t  are 
v i a b l e  f o r  many months (MacKay 
1942), and which may remain v i a b l e  
through m o l t i n g  u n t i l  a second egg 
ex t rus ion  (Orcu t t  1978). Eggs are 
n o t  f e r t i l i z e d  u n t i l  ex t rus ion,  a t  
which t ime they are  at tached t o  the  
female pleopod setae and are c a r r i e d  
beneath t h e  abdominal f 1 ap (MacKay 
1942; Wi ld  1983; Stevens 1982). Eggs 
hatch i n  60 t o  120 days. 

Eggs and Fecundity 

Eggs are  extruded from September 
t o  February i n  B r i t i s h  Columbia 
(MacKay 1942; B u t l e r  1956), October t o  
December i n  Washington (Cleaver 1949; 
Mayer 1973), October t o  March i n  
Oregon (Waldrom 1958), and September 
t o  November i n  C a l i f o r n i a  (Orcut t  e t  
a l .  1976; Wi ld  1983). An egg mass may 
con ta in  from one t o  two m i l l i o n  eggs 
(Wi ld 1983), and a female may produce 
up t o  f i v e  m i l l i o n  eggs i n  th ree  o r  
f o u r  broods du r ing  her l i f e t i m e  
(MacKay 1942). Eggs are  pa le  wh i te  t o  
orange a t  ex t rus ion,  becoming progres- 
s i v e l y  darker i n  c o l o r  as they develop 
(MacKay 1942; C l  eaver 1949). 

Water temperatures and changes 
i n  water temperatures have consid- 
erab le  i n f l uence  on t h e  r a t e  o f  
egg development and m o r t a l i t y  a f t e r  
f e r t i  1 i z a t i o n  and spawning. When 
temperatures r i s e ,  t h e  r a t e  o f  egg 
development a l so  r i s e s ,  b u t  so does 



the r a t e  o f  mor ta l i t y .  I n  laboratory  
t es t s  (Wi ld 1983) eggs he ld  a t  9.4 OC 

hatched i n  123 days and a t  16.7 OC 

they hatched i n  64 days. A t  10 OC,  

685,000 larvae were produced per egg 
mass, whereas a t  16.7 OC,  14,000 l a r -  
vae were produced per egg mass. I n  
Simi 1 k Bay, Washington, egg m o r t a l i t y  
a t  15 OC was serious; a major increase 
i n  m o r t a l i t i e s  was t r iggered  by a 
water temperature increase from 10 OC 

t o  12 OC (Mayer 1973). 

Ep ib i o t i c  f ou l i ng  o f  Dungeness 
crab eggs has been l i n ked  t o  increased 
egg m o r t a l i t y  because o f  mechanical 
in ter ference w i t h  hatching and oxygen 
consumption (Fisher 1976; Fisher and 
Wickham 1976, 1977). Waters w i t h  high 
and r i s i n g  n u t r i e n t  l eve ls  caused 
increased fou l ing.  Egg predat ion by a 
nemertean worm, Carci nonemertes c- 
rans i s  thought t o  enhance the fou l -  
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i n g  o f  eggs through the 1 i be ra t i on  o f  
yo1 k dur ing feeding and by i t s  own 
defecat ion (wickham 1979a, 1979b). I n  
coastal waters near San Francisco, the 
estimated average annual m o r t a l i t y  
caused by predat ion o f  the worm on 
Dungeness crab was over 55% i n  1974-79 
when worm dens i t i es  were about 14 per 
1,000 eggs (Wickham 1979b). 

Eggs mature i n  about 2 t o  3 
months (Cleaver 1949; Orcut t  1978; 
Wi ld 1983). The hatching season 
commonly shortens from nor th  t o  south 
along the P a c i f i c  coast. Eggs hatch 
i n  coastal waters from December t o  
June i n  B r i t i s h  Columbia (but consid- 
erably l a t e r  i n  Queen Char lo t te  
Is lands) (MacKay 1942; But1 e r  1956), 
January t o  A p r i l  i n  Washington 
(Cleaver 1949; Armstrong e t  a l .  1981), 
December t o  A p r i l  i n  Oregon (Reed 
1969; Lough 1976), January t o  ea r l y  
March i n northern Cal i f o r n i a  ( W i  1 d 
1983), and l a t e  December t o  ea r l y  
February i n  cent ra l  Cal i f o r n i a  ( W i  1 d 
1983). 

Larvae 

Larvae emerge as prezoeae and 
mol t  t o  zoeae w i t h i n  about 1 h 

(Buchanan and Milleman 1969). The 
durat ion o f  the prezoeal per iod and 
the transformat ion t o  zoeae vary w i t h  
sal  i n i  t y  (Buchanan and M i  11 eman 1969). 

The larvae progress through f i v e  
zoeal stages before mol t ing i n t o  
megalopae (Figure 4; Poole 1966; Reed 
1969; Lough 1976). Zoeae f i r s t  appear 
w i t h i n  a distance o f  5-16 km from 
shore (Lough 1976; Orcut t  1977; R e i l l y  
1983a). Offshore movement and 
d i s t r i b u t i o n  o f  larvae probably i s  
regulated by a va r i e t y  o f  fac tors  
inc lud ing  depth, l a t i t u d e ,  tempera- 
tu re ,  s a l i n i t y  and ocean currents 
(Rei l  l y  1983a, 1985). Using mu1 t i p l e  
regression, the most important 
independent va r iab le  t h a t  d i s t r i b u t i o n  
o f fshore i s  co r re la ted  w i t h  i s  depth 
(Rei l  l y  1983a, 1985). D i s t r i b u t i o n  i s  
dependent upon the l a r v a l  stage and 
the larvae show a die1 pa t te rn  o f  
v e r t i c a l  d i s t r i b u t i o n ;  they are near 
the surface a t  n i gh t  ( R e i l l y  1983a, 
1985). There i s  considerable o f fshore 
movement o f  1 arvae t h a t  occurs dur ing 
the zoeal stages; the larvae appear t o  
be transported seaward from the  onset 
o f  hatchi  ng (Rei 1 1 y 1983a). 

The megalops (advanced) stage o f  
the Dungeness crab i s  found from May 
t o  September o f f  the coast o f  B r i t i s h  
Columbia. I n  Washington waters, the 
megalops f i r s t  appear i n  A p r i l  ; abun- 
dance peaks i n  May through June. I n  
Oregon waters, they are most abundant 
i n  A p r i l  and May (MacKay 1942; Cleaver 
1949; Bu t l e r  1956; Lough 1976; Stevens 
1982). This t rend  o f  abundance i nd i -  
cates 1 arva l  development begins 1 a te r  
proceeding from south t o  north. O f f  
Oregon, megalops are ca r r i ed  w i t h i n  1 
km o f  shore by t i d a l  cur rents  and by 
sel  f -propul  s ion (Lough 1976). 
Megalopae o f t en  are abundant on the 
hydrozoan Velel  l a  ve l e l  l a ,  when they 
are scarce o r  absent elsewhere i n  the 
water column (Wickham 1979c; Stevens 
and Armstrong 1985). W i  ckham (1979~)  
suggested t h a t  V. v e l e l l a  a ids i n  the 
movement and d i  ctri bu t ion  o f  mega1 ops , 
and poss ib ly  provides a food source 
and p ro tec t ion  from predation. 



Egg from 
female 

larval crab 
Figure 4. L i f e  cyc le  stages o f  t h e  Dungeness crab: zoea, megolops, p o s t l a r v a  
( j uven i l e ) ,  and adu l t .  

Larvae e a t  bo th  zooplankton and 
phytoplankton, b u t  zooplankton i s  most 
important  (Lough 1976). The 1 arvae 
capture food items w i t h  t h e  na ta to ry  
h a i r s  o f  t h e i r  max i l l i peds ,  and s i z e  
o f  food i s  a s e l e c t i o n  f a c t o r  (Lough 
1976; Armstrong e t  a1 . 1981 ). 

In format ion  on l a r v a l  p redators  
and p reda t ion  r a t e s  i s  scarce. Zoeae 
a re  thought t o  be consumed by numerous 
types o f  p l  a n k t i  vores (Stevens 1982) ; 
megalopae a re  preyed upon by many 
f ishes,  i n c l u d i n g  coho salmon 
(Oncorhynchus k isu tch)  and chinook 

salmon (0. tshawytscha), according t o  
O r c u t t  e t  a l .  (1976) and R e i l l v  
(1983b). Heavy p reda t ion  by s a l m h  
may have caused the  dec l i ne  o f  t he  
Dungeness crab catch  i n  the  San 
Franc i  sco Bay area (Rei 1 l y  1983b). 
There appears t o  be a d i r e c t  
re1  a t i o n s h i p  between coho salmon 
hatchery product ion  i n  Oregon and the  
magnitude o f  p reda t ion  on the  
mega1 opae i n  Cal i f o r n i a  waters (Rei 1 l y  
(1983b). I n  a study o f  food hab i t s ,  
t he  combined stomachs o f  e i g h t  coho 
salmon contained 1,061 mega1 ops 
(Orcu t t  1977); i n  a separate study 



(MacKay 1942) up t o  1,500 megalopae 
were r e p o r t e d l y  removed from a s i n g l e  
f i s h .  Pr ince and Gotsha l l  (1976) 
found Dungeness c rab megalops and 
i n s t a r s ,  t h e  stages between p o s t l a r v a l  
mol ts ,  t o  be t h e  most impor tan t  food 
i tems - o f  copper roc  k f  i i h  (Sebastes 
c a u r i  nus) i n  no r the rn  Cal i f o r n i a '  s 
Humbol d t  Bay. 

The abundance o f  a yea r  c lass  
depends p r i m a r i l y  on l a r v a l  s u r v i v a l  
t o  metamorphosis (Peterson 1973; 
Wickham e t  a l .  1976; McKelvey e t  a l .  
1980). Natura l  1 a r v a l  mor ta l  i ty  i s  
p robab ly  h igh  because o f  a combination 
o f  p redat ion ,  excess ive ly  h igh  o r  low 
water temperatures and f l u c t u a t i o n s ,  
a s c a r c i t y  o r  low q u a l i t y  o f  food, and 
cu r ren ts  a f f e c t i n g  d i s t r i b u t i o n  (Lough 
1976; Armstrong 1983). 

Juveni 1 es 

Most mega1 opae m o l t  i n t o  
j u v e n i l e s  i n  August o f f  t h e  coast  o f  
B r i t i s h  Columbia (Figure 4; MacKay 
1942; B u t l e r  1956), and i n  Apri l -May 
o f f  t h e  coasts of bo th  Oregon (Lough 
1976) and Washington (Stevens 1982). 
A f t e r  mol t ing ,  t h e  j u v e n i l e s  a re  
found i n  shal low coasta l  waters and 
es tua r ies ,  and l a r g e  numbers l i v e  
among ee l  grass (Zostera sp. ) o r  o the r  
aquat ic  vege ta t i on  t h a t  p rov ides  
p r o t e c t i o n  and subst ra te ,  and harbors 
food organisms f o r  e a r l y  i n s t a r s  
( B u t l e r  1956; O r c u t t  e t  a l .  1975; 
Stevens and Armstrong 1984, 1985). 
Recently, s h e l l s  o f  b i v a l v e s  such as 

a rena r ia  and Crassostrea g igas  
have been documented as verv  i m ~ o r t a n t  
h a b i t a t  f o r  young Dungeness' crabs 
(Armstrong and Gunderson 1985). I n  
c e n t r a l  Cal i f o r n i a  t he re  i s  evidence 
t h a t  movement o f  p o s t l a r v a l  Dungeness 
crabs i n t o  t h e  es tua r ies  takes p lace  
i n  May and June v i a  bottom cu r ren ts ,  
where they  s tay  f o r  11-15 months 
(Tasto 1983). Juven i les  a re  common i n  
es tuar ies ,  w h i l e  subadul ts  and a d u l t s  
a re  common o f fshore .  The importance 
o f  es tua r ies  t o  j u v e n i l e  Dungeness 
crabs has been discussed i n  d e t a i l  by 
Armstrong and Gunderson (1985) and 

Stevens and Armstrong (1985). 
Dungeness crab t a g  recovery data i n  
C a l i f o r n i a  show a r e g u l a r  p a t t e r n  o f  
movement o f  j u v e n i l e  crabs o u t  o f  
es tua r ies  and a random movement o f  
a d u l t  crabs i n  t h e  ocean ( C o l l i e r  
1983). Stevens and Armstrong (1985) 
noted t h a t  a l though mat ing may occur 
i n  t h e  estuary,  spawning takes p lace 
o f f sho re ,  which would be a major 
reason f o r  a d u l t s '  moving o u t  o f  the  
estuary.  

Juven i les  m o l t  11 o r  12 t imes 
p r i o r  t o  sexual m a t u r i t y  ( B u t l e r  1960, 
1961b). Carapace w i d t h  a t  t h e  f i r s t  
i n s t a r  v a r i e s  from about 5 mm t o  
g rea te r  than 8.5 mm (Cleaver 1949; 
Waldrom 1958; B u t l e r  1960, 1961b; 
Poole 1967). A f t e r  1 year  o f  growth 
beyond hatching,  most crabs i n  Bodega 
Bay, C a l i f o r n i a ,  a re  i n  t h e i r  8 th ,  
9 th ,  o r  1 0 t h  i n s t a r  (Poole 1967). By 
comparison, crabs from Grays Harbor, 
Washington, o n l y  a t t a i n  t h e  s i x t h  o r  
seventh i n s t a r  by t h e  end o f  t h e i r  
f i r s t  yea r  o f  l i f e  (Stevens and 
Armstrong 1984). Carapace w i d t h  (CW) 
a f t e r  t he  f i r s t  year  averages 44 mm i n  
Grays Harbor, w h i l e  t h e  range i s  63-94 
mm i n  Bodega Bay (Poole 1967; Stevens 
e t  a l .  1982). The crabs mature a f t e r  
about 2 years  ( B u t l e r  1961b) a t  
carapace w id ths  o f  about 116 mm f o r  
males and 100 mm f o r  females ( B u t l e r  
1960). 

The d i e t  o f  j u v e n i l e  crabs 
cons i s t s  l a r g e l y  o f  f i s h ,  mollusks, 
and crustaceans ( B u t l e r  1954; Gotsha l l  
1977; Stevens 1982). I n  Grays Harbor, 
Washington, fi r s t - y e a r  j uven i  1 es 
(60 mm CW feed p r i m a r i l y  on small  - 
m o l l  usks and crustaceans. Second- 
yea r  crabs, 61-100 mm CW, feed on 
f i s h  and p r e f e r  shrimp (Crangon spp. ; 
Stevens e t  a l .  1982). F i s h  a l s o  are  
impor tan t  t o  no r the rn  C a l i f o r n i a  crabs 
< 100 mm CW accord ing  t o  Gotsha l l  
(1977), b u t  B u t l e r  (1954) repor ted  
t h a t  crustaceans were t h e  pr imary  food 
among crabs o f  t h i s  s i z e  i n  t h e  Queen 
C h a r l o t t e  I s l ands ,  B r i t i s h  Columbia. 
Cannibal ism among Dungeness crabs has 
been noted by var ious  authors (MacKay 


































