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PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coas ta l  aquat ic  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spo 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  coas ta 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 o f  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 he  species and t o  descr ibe how popu la t ions  o f  the  species may be 
expected t o  r e a c t  t o  environmental changes caused by coas ta 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 ica l  r o l e ,  environmental 
requirements, and economic importance, i f  appl i c a b l  e. A t h r e e - r i n g  b inder  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 are  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 he  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  ques t ions  regard 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 
the  f o l l  owing addresses. 

I n fo rma t i on  Trans fer  S p e c i a l i s t  
Nat iona l  Coastal Ecosystems Team 
U.S. F i s h  and W i l d l i f e  Serv ice 
NASA-Slidell Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U. S. Army Engineer Waterways Experiment S t a t i o n  
A t ten t i on :  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION T A B L E  

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

m i l  1  i m e t e r s  (mi) 
cen t imete rs  (an) 
meters  (m) 
k i  1  m e t e r s  ( km) 

2 
square m e t e r s  (m ) 10.76 
square k i  1  m e t e r s  (Ian2) 0.3861 
hec ta res  (ha)  2.471 

l i t e r s  ( 1 )  
c u b i c  mete rs  (m3) 
c u b i c  meters 

To O b t a i n  

inches  
inches 
f e e t  
m i l  es 

square f e e t  
square m i l e s  
acres 

gal  1  ons 
c u b i c  f e e t  
a c r e - f e e t  

m i l l  igrams (mg) 0.00003527 ounces 
grams (g )  0.03527 ounces 
k i log rams ( k  ) 2.205 pounds 
m e t r i c  tons 7 t )  2205.0 pounds 
m e t r i c  tons  1.102 s h o r t  t o n s  
k i  1  ocal o r i  es ( kca l  ) 3.968 B r i t i s h  thermal  u n i t s  

Cel s i u s  degrees 1.8("C) + 32 Fahrenhe i t  degrees 

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

inches 25.40 
inches 2.54 
f e e t  ( f t )  0.3048 
f a  thoms 1.829 
m i l e s  (m i )  1.609 
n a u t i c a l  m i l e s  (m i )  1.852 

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

ga l  1  ons ( g a l  ) 
cub ic  f e e t  ( f t 3 )  
a c r e - f e e t  

ounces (oz )  25.35 
pounds ( l b )  0.4536 
s h o r t  t o n s  ( t o n )  0.9072 
B r i t i s h  thermal u n i  t s  ( B t u )  0.2520 

m i l  1  i m e t e r s  
c e n t i m e t e r s  
meters 
meters 
k i l o m e t e r s  
k i  1 ometers 

square mete rs  
hectares 
square k i  1  ometers 

1  i t e r s  
c u b i c  mete rs  
cub ic  meters 

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

Fahrenhe i t  degrees 0.5556("F - 32) C e l s i u s  degrees 
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Figure  1. Spiny l obs te r .  

SPINY LOBSTER 

S c i e n t i f i c  name ............. Panul i rus 
i n t e r r u p t u s  (Randal 1  ) 

Pre fer red  common name. .. Spiny l o b s t e r  
(F igure 1) 

Other common names.. ... .Rock l obs te r ,  
r ed  l o b s t e r  

Class ..................... Malacostraca 
Order ......................... Decapoda 
Family ...................... P a l i n u r i d a  

Gu l f  o f  Cal i f o r n i a  (Duf fy  1973). 
This l o b s t e r  i s  most abundant i n  t h e  
coasta l  waters o f  c e n t r a l  Baja 
Cal i f o r n i a  (Lindberg 1955; Johnson 
1960). The southern range o f  t h e  
spiny l o b s t e r  over laps t h e  nor thern  
range o f  t he  p i n t o  l o b s t e r ,  - P. 
i n f  l a t u s  ( W i  1  son 1947). 

MORPHOLOGY/IDENTIFICATION AIDS 

Geographic range: Coastal waters o f  The peduncle of t he  antennules 
t h e  P a c i f i c  Southwest, from Monterey i s  s l i g h t l y  longer than t h a t  o f  t he  
Bay, C a l i f o r n i a ,  t o  Magdalena Bay on antennae; f i r s t  segment about as long 
the  west s i de  o f  South Baja as the  next  two; f l a g e l l a  longer than 
Ca l i f o rn ia ,  Mexico (Figure 2). A t he  peduncle, t h e  ou te r  setose on one 
r e l a t i v e l y  i s o l a t e d  popu la t ion  s ide  except near t he  base. Peduncle 
i n h a b i t s  t he  nor thern  waters o f  t h e  of t he  antennae armed w i t h  sho r t ,  
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F igu re  2. D i s t r i b u t i o n  o f  the sp iny  l o b s t e r  a long the  
C a l i f o r n i a  coast.  Map taken f rom Bureau o f  Marine F i she r i es  
( 1949). 

s t o u t  sp ines,  f l a g e l  l a  sp inu lous ,  
compressed a t  t h e  base, and exceeding 
t h e  body i n  leng th .  Abdominal 
segments f u rn i shed  w i t h  a p a i r  o f  
t r ansve rse  do rsa l  setose s u l c i  , which 
do n o t  meet a t  t h e  m i d l i n e  except  
i n d i s t i n c t l y  on t h e  s i x t h  segment. 
Carapace leng ths  t o  60.9 cm (Schmi t t  
1921). 

Color i n  l i f e :  Walking l e g  
v i  t t ~ t e  a1 t e r n a t e l y  r e d  and 
01 i vaceous. Color w ide l y  var ied,  
r ang ing  from almost b lack  through 
shades o f  dark mahogany and redd i sh  
pu rp l e  t o  l i g h t  red.  Larva l  stages, 
o r  phyllosomas (F igu re  31 ,  are 
cha rac te r i zed  by t h e i r  t ransparen t  

dorsoven t ra l  l y  f l a t t e n e d  bodies and 
long f r a g i l e  legs  (Johnson 1956).  

REASON FOR INCLUSION I N  SERIES 

The sp iny  l o b s t e r  a long t he  
southern C a l i f o r n i a  coast  suppor ts  a 
val  uable commercial and s p o r t  f i s h e r y .  
I n  t he  e a r l y  19701s, l o b s t e r  abundance 
dec l  i ned  sharp ly- -as t h e  f i s h e r y  
increased,  l o c a l  s tocks  d e c l i n e d  and 
t h e  f i s h e r y  spread t o  more d i s t a n t  
grounds (Odemar e t  a l .  1975). I n  
a d d i t i o n  t o  heavy f i s h i n g  pressure,  
t h e  l o s s  o f  l o b s t e r  h a b i t a t  f rom 
coas ta l  development and severe f i s h i n g  
r e s t r i c t i o n s  have lowered commercial 
p roduc t ion .  Inasmuch as 1 obs te r s  1 i ve 
i n  rocky  coas ta l  waters,  any change i n  



F i g u r e  3. Staqe I (A) of Panu l i r us  i n t e r r u p t u s  phyl losoma hatched i n  an 
aquarium: a l ,  f i r s t  antenna; a2, second antenna; cs, coxa l  sp ine;  en, endopod; 
ex, exopod; mxp, t h i r d  m a x i l l i p e d ;  p l ,  p2, p3, f i r s t ,  second, and t h i r d  leqs .  
Stage X I  ( 8 )  o f  P a n u l i r u s  i n t e r r u p t u s  phy l  losoma ( f rom Johnson 1956).  

t h e  env i ronment  by humans would eqqs i s  completed i n  9 t o  10 weeks. 
p robab l y  reduce l o b s t e r  abundance. The eqqs, c o r a l  r ed  when f i r s t  

re leased,  chanae t o  deep maroon b e f o r e  
LIFE HISTORY ha tch inq .  

Spawninq La r va l  Staqe 

The s p i n y  l o b s t e r  spawns f rom 
March t o  August, b u t  p r i m a r i l y  f rom 
May th rough  J u l y  ( A l l e n  1916). Mat ina  
t akes  p l a c e  i n  wa te r  50 t o  100 ft 
deep, f rom December throuqh March. 
The male depos i t s  a t a r - l i k e  
spermatophore on t h e  sternum of t h e  
female. The female t h e n  moves i nsho re  
( t o  wa te r  l e s s  t han  30 f t  deep) and 
ex t rudes  50,000 t o  800,000 eqqs. They 
3 re  f e r t i l  i zed by sperm re l eased  f r om  
t h e  spermatophore and become a t t ached  
t o  her  pleopods. Development o f  t h e  

The l a r v a e  pass throuqh 11 
p e l a q i c  phy l  losoma staaes (Johnson 
1956). The body of t h e  l a r v a  i s  
h i q h l  y t r anspa ren t  and d o r s o v e n t r a l l  y 
compressed. Accord ina t o  Johnson 
(19561, t h e  body l e n q t h  of t h e  l a r v a  
i s  about 1.4 m a t  Staqe I (F iqu re  3A) 
and about 29 mm a t  Staqe X I  ( F i q u r e  
38).  Less than  3% of t h e  l a r v a e  l i v e  
t o  reach  Staqe X I  (Johnson 1956).  I n  
sou thern  Cal i f o r n i a ,  espec i a l  l y  i n  t h e  
Channel I s 1  ands area, seasonal 
development o f  coun te r cu r ren t s ,  qyres, 



and eddies may be e s s e n t i a l  f o r  
successful  i n sho re  r e c r u i t m e n t  because 
t h e y  o f f s e t  t h e  southward and seaward 
d r i f t  caused by  t h e  C a l i f o r n i a  Cur ren t  
(Johnson 1960). 

Phyl losome 1 arvae a re  ex t remely  
d i f f i c u l t  t o  r e a r  i n  c a p t i v i t y .  High 
m o r t a l i t i e s  are probably  due t o  
n u t r i e n t  d e f i c i e n c i e s  (Dexter  1972). 
A l though Dexter  (1972) was ab le  t o  
r a i s e  l o b s t e r  o n l y  t o  Stage V I ,  he 
es t imated  t h a t  i t  would t ake  5 months 
f o r  t h e  l a r v a e  t o  reach  Staqe X I  i n  
t h e  l abo ra to r y .  I n  t h e  open sea i t  
takes 7 t o  9 months f o r  t h e  l a r v a e  t o  
reach  Staqe X I  (Johnson 1956). 

Post1 arvae and Juveni  l e s  

A t  Stage X I  t he  phyllosomas 
metamorphose t o  t he  pueru lus stage. 
The animal i s  s t i l l  t r anspa ren t  b u t  
s t r u c t u r a l l y  s i m i l a r  t o  t h e  adu l t ,  
except  t h a t  t h e  second antennae a re  
t h r e e  t imes  t h e  body l e n g t h  (Johnson 
1956). The pueru lus  s tage  l a s t s  about 
2.5 months. The p u e r u l i  e x h i b i t  a  
s t r ong  p o s i t i v e  p h o t o t a c t i c  response 
and can be l u r e d  t o  a b r i g h t  under- 
water  l i q h t  a t  n i g h t  ( S e r f l  i n g  and 
Ford 1975a). Pueru l  i a re  commonly 
found i n  f l o a t i n g  h a b i t a t s  c o n s i s t i n g  
l a r g e l y  of su r f  grass, Phyl lospad ix  
t o r r e y i .  The i n f l u x  and se t t l emen t  t o  
t h e  bot tom o f  p u e r u l i  l a r v a e  i n  
inshore  waters a re  cont inuous f rom May 
throuqh September. L i t t l e  i s  known 
about t h e i r  food h a b i t s  (F rey  1971). 
Once s e t t l e d  on t h e  bottom, t he  
p u e r u l i  become f u l l y  pigmented i n  6 t o  
8 days. They m o l t  i n  9  t o  11 days and 
become ben th i c  j uven i l es .  

Spiny l o b s t e r s  have been 
s u c c e s s f u l l y  c u l t u r e d  f rom pueru l  i 
throuqh t h e  j u v e n i l e  s tages i n  water  
temperatures o f  22 and 28 OC (Se r f  1  i ng 
and Ford 1975b). The average month ly  
inc rease  i n  carapace l e n g t h  was 3.3 mn 
a t  22 O C  and 4.5 n a t  28 OC. ( A l l  
l enq ths  r e f e r  t o  carapace lenq ths  
unless o therw ise  i nd i ca ted .  ) These 
qrowth ra tes ,  under c o n t r o l  1  ed 
cond i t i ons ,  were about two t o  t h r e e  

t imes q r e a t e r  than those  est imated f o r  
p u e r u l i  i n  southern C a l i f o r n i a  coas ta l  
waters. Apparen t l y  t h e  h i ghe r  water  
temperatures i n  t h e  experiment 
increased m o l t i n g  r a t e s .  

Aquacul ture o f  l o b s t e r s  under 
c o n t r o l  l e d  water  temperatures may be 
f e a s i b l e  i f  enough p u e r u l i  o r  pos t -  
pueru l  us stages cou ld  be l oca ted  and 
removed w i t h o u t  s e r i o u s l y  reduc ing  t h e  
abundance o f  n a t u r a l  popu la t ions .  It 
may be p o s s i b l e  t o  c u l t u r e  p u e r u l i  (7  
mm carapace l eng th ,  CL) t o  l e g a l  s i z e  
(83 mm) i n  about 2  years  a t  28 OC, and 
3 years  a t  22 O C  ( S e r f l  i n g  and Ford  
1975b). I n  c o n t r a s t ,  i t  takes 7 years  
f o r  l o b s t e r s  t o  reach l e g a l  s i z e  i n  
southern C a l i f o r n i a  coas ta l  waters. 
Because of t h e  r e l a t i v e  s c a r c i t y  o f  
pueru l  i i n  these  waters, however, 
a t tempts t o  cap tu re  adequate numbers 
f o r  c u l t u r e  would no t  be p r a c t i c a l  
( S e r f l i n g  and Ford 1975a). 

M a t u r i t y  and L i f e  Span 

About 50% o f  t h e  females 66 mm ' 

l ong  and about 90% o f  those 69 mn l ong  
o r  longer  a r e  s e x u a l l y  mature. The 
sma l l es t  b e r r i e d  female was 63 mn l ong  
and was 6 years  o l d .  Age a t  sexual 
m a t u r i t y  u s u a l l y  i s  3  t o  6 years f o r  
males and 5 t o  9 years f o r  females. 

The sexes o f  sp i ny  l o b s t e r s  and 
t h e  m a t u r i t y  o f  females can be 
d i s t i n g u i s h e d  by anatomical 
c h a r a c t e r i s t i c s .  The g e n i t a l  o r i f  i c e  
i s  a t  t h e  base o f  t h e  t h i r d  p a i r  o f  
pereiopods i n  t h e  female bu t  a t  t h e  
base o f  t h e  f i f t h  p a i r  i n  t he  male. 
Mature femal es a re  recognized by t h e  
smal l  che la  a t  t h e  extreme end o f  t he  
f i f t h  pereiopod and by enlarged 
pleopods w i t h  rod-1 i k e  endopodites 
bear ing  f i l a m e n t s  f o r  t h e  attachment 
o f  eggs (L indberg  1955). 

The 1 i f e  span of mature sp iny  
l o b s t e r s  i s  d i f f i c u l t  t o  determine 
because a l l  hard body p a r t s  a r e  shed 
p e r i o d i c a l  l y .  



GROWTH CHARACTERISTICS 

Al though t h e  aqe and qrowth o f  
a d u l t s  has no t  been accu ra te l y  
determined, i t  i s  known t h a t  t h e  
carapace l e n q t h  of j u v e n i l e s  increases 
about 3.1 mn a f t e r  each mo l t .  
Juven i l es  reach 24 mn a f t e r  1 year  and 
44 mn a f t e r  2  years. Leqa l - s i ze  
animals (83 mn lonq)  m o l t  once a year  
(Backus 1960). 

A f t e r  s e t t l i n q  t o  t h e  bottom, 
males qrowinq a t  averaqe r a t e s  reach 
t h e  minimum l e q a l  l e n q t h  a f t e r  7  t o  10 
years and females a f t e r  12 years. 

I n  one s tudy (Odemar e t  a l .  
19751, annual qrowth increments ranqed 
f rom 4.8 t o  1.3 mn f o r  females 50 t o  
about 104 mm lonq, and f rom 5.6 t o  1.5 
rrm f o r  males 50 t o  112.5 mn long. 
These measurements i n d i c a t e  t h a t  males 
grow f a s t e r  t han  females (Odemar e t  
a l .  1975). 

I n  another s tudy ( M i t c h e l l  e t  
a l .  19691, however, t he  l e n a t h  of 
males increased from 51 t o  88 mn i n  10 
mo l ts ,  an annual increment o f  3.7 mn, 
whereas females increased f rom 56 t o  
91 mn i n  e i q h t  mol ts ,  an annual 
increment o f  4.4 mn. These da ta  
i n d i c a t e  t h a t  females qrew f a s t e r  than  
males. 

The d i f f e r e n c e s  i n  qrowth 
between t h e  two sexes as determined i n  
t h e  two s t u d i e s  ( M i t c h e l l  e t  a l .  1969; 
Odemar e t  a l .  1975) c o u l d  have been 
caused by sampl ing b i a s  o r  maybe by 
r e a l  d i f f e r e n c e s .  

COMMERCIAL AND SPORT FISHERIES 

Commercial F i s h e r i e s  

Most sp i ny  l o b s t e r s  landed i n  
t h e  Un i t ed  S ta tes  ( a  d i f f e r e n t  
species, P. a r  us )  come f rom F l o r i d a  P waters. I n  982, t o t a l  U.S. land inqs  
of sp i ny  l o b s t e r s  was 6.4 m i l l i o n  
pounds valued a t  $16.2 m i l l  ion. 
F l o r i d a ' s  ca t ch  was 5.8 m i l l i o n  
pounds, o r  91% o f  t h e  t o t a l ;  these 

land inqs  were wo r th  $14.1 m i l l i o n ,  o r  
87% of t h e  t o t a l  (Thompson 1983).  

A l thouqh C a l i f o r n i a ' s  land inqs  
a re  r e l a t i v e l y  smal l ,  t he  sp iny  
l o b s t e r  i s  an impor tan t  commercial 
species i n  southern Cal i f o r n i a .  

A r eco rd  of t he  commercial 
l and inqs  i n  C a l i f o r n i a  f rom 1916 t o  
1982 (Table 1) shows t h a t  t h e  annual 
ca t ch  was r e l a t i v e l y  s t a b l e  from 1916 
t o  1945 (Bureau of Marine F i s h e r i e s  
1949), averaqinq s l i q h t l y  over  300,000 
pounds. From 1946 t o  1956, t h e  
averaqe annual ca tch  was 775,000 
I b .  A f t e r  1956 t h e  ca t ch  d e c l i n e d  
t o  a low of 190,000 l b  i n  1974. 
The d e c l i n e  was a t t r i b u t e d  t o  t h r e e  
f a c t o r s  (Odemar e t  a l .  1975):  ( 1 )  
i l l e q a l  t a k i n q  o f  unders ized l o b s t e r s ;  
( 2 )  inc rease  i n  t h e  s p o r t  ca tch ;  and 
( 3 )  l o s s  o f  h a b i t a t  due t o  
env i ronmenta l  change, l a r g e l y  caused 
by urban coas ta l  development. 

The commercial ca t ch  o f  sp i ny  
l o b s t e r s  was 560.966 pounds i n  1978 
and annual catches f rom 1979 t o  1982 
exceeded 300,000 1 b. The es t imated  
1982 c a t c h  was 600,000 1b va lued a t  
$2.1 m i l l i o n .  The reasons f o r  t h e  
sudden inc rease  i n  annual c a t c h  a r e  
unc lear .  

The Cal i f o r n i  a  commerci a1 
f i s h i n q  qrounds f o r  sp iny  l o b s t e r s  
extend f rom P o i n t  Argue110 i n  southern 
C a l i f o r n i a ,  sou th  th rough t h e  Channel 
I s l a n d s  t o  t h e  Mexican border  (F i gu re  
2). F i s h i n g  i s  a t  depths of 2  t o  55 
m, o r  wherever rocky  bottoms o r  k e l p  
beds a r e  abundant. Accord ing t o  
Odemar e t  a l .  (1975), a l ong  t h e  
Ca1 i f o r n i a  coas t  t h e r e  a re  about 
81,000 acres o f  l o b s t e r  h a b i t a t ,  90% 
o f  which i s  f i shed  cammerc ia l ly .  

Lobs te rs  a re  cauqht i n  
r ec tanqu la r ,  box-1 i ke  t r a p s  covered 
w i t h  11-qaqe w i r e  mesh. Each t r a p  i s  
buoyed ( w i t h  pe rm i t  number) f o r  
r e t r i e v a l .  The t r a p s  a r e  l i f t e d  every  
24 t o  48 h a long  t h e  main land coast ,  
and every  48 t o  96 h around t h e  



Table 1. Year ly  land inqs  (1b)  o f  
sp iny  l o b s t e r  i n  C a l i f o r n i a ,  1916-82 
(Du f f y  1973; Odemar e t  a1 . 1975; 
Thompson 1983). 

Year 1b Year 1b 

i s l ands .  F i s h i n g  i s  conducted mos t l y  
f rom s k i f f s  6  m l o n g  o r  l ess ,  a l though 
a  few o f  t h e  boats (9%) a re  l onge r  
t han  9  m (Odemar e t  a1 . 1975). 

Lobs te r  t r a p s  must have an 
escape p o r t  51 mm i n  diameter t h a t  
a l lows  smal l  l o b s t e r s  t o  escape. The 
ca t ch  r a t i o  of i l l e g a l  and l e g a l  s i zed  

1  obs te rs  i n  1973-74, be fo re  t he  
i n t r o d u c t i o n  o f  t h e  escape po r t ,  was 
5.4: l .  For 1976-77, when t h e  escape 
p o r t  was mandatory, t h e  r a t i o  dropped 
t o  0.8: 1 (Odemar e t  a l .  1975). 

I n  C a l i f o r n i a ,  up t o  19,000 
t r a p s  a re  f i s h e d  annua l l y  bu t  l e s s  
than 5,000 a re  used a t  any one t ime. 
Most f ishermen s e t  about 100 t raps ,  
a l thouqh a  few s e t  as many as 500 
t r a p s  (Odemar e t  a1 . 1975). 

The l o b s t e r  business i s  p a r t l y  
dependent on t h e  avai  1  ab i  1  i t y  o f  b a i t  
f o r  t h e  t raps .  I n  r e c e n t  years, over 
300 t ons  o f  b a i t  have been used per  
season. Small f i s h  o r  t he  heads and 
frames o f  b o n i t o  and anchovy a re  used 
f o r  b a i t .  Black abalone a re  used as 
b a i t  i n  t h e  Channel I s lands .  

The f i s h i n q  season begins on t h e  
f i r s t  Wednesday i n  October and extends 
throuqh t h e  f i r s t  Wednesday a f t e r  
March 15. F i sh i nq  i n t e n s i t y  and ca t ch  
a re  h i qhes t  i n  t h e  e a r l y  p a r t  o f  t h e  
season. About 36% o f  t h e  l o b s t e r s  a re  
cauqht i n  October alone, compared w i t h  
o n l y  6% i n  March. The major  l o b s t e r  
boat  land inqs  a re  between Enc in i  t a s  
and San Dieqo and amonq t h e  San 
Clemente Is lands .  About 60% o f  t h e  
annual ca t ch  i n  t h e  1973-74 season was 
landed i n  these areas (Odemar e t  a l . ,  
1975). 

A f t e r  capture, l i v e  l o b s t e r s  a re  
h e l d  i n  " l i v e "  boxes and anchored i n  
k e l p  beds u n t i l  a  l oad  i s  obta ined.  
The c a t c h  i s  s o l d  ma in ly  t o  wholesale 
dea le rs ,  who a l s o  supply  t h e  b a i t  
(Odemar e t  a1 . 1975). 

Lobster  f ishermen s e l l  about 81% 
of t h e i r  ca t ch  t o  wholesalers ,  9% t o  
r es tau ran t s ,  and 7% t o  p r i v a t e  
p a r t i e s ;  3% a re  r e t a i n e d  f o r  t h e i r  own 
use. Lobsters  a re  marketed a l i v e  o r  
f rozen.  They can be s a f e l y  shipped 
a1 i v e  i n  c r a t e s  f o r  as l ong  as 24 h 
a f t e r  pack ing (Odemar e t  a l .  1975). 

Commercial f i s h i n g  f o r  l o b s t e r s  
has i t s  ~ r o b l e m s .  I n  some areas, 



p a r t i c u l a r l y  t h e  San Clemente I s l ands ,  
p r e d a t i o n  by t h e  C a l i f o r n i a  sheepshead 
(Senicossyphus p u l c h e r )  i s  severe, and 
f r equen t  s e r v i c i n g  of t r a p s  (po ts )  i s  
necessary t o  reduce l o s s  (Odemar e t  
a l .  1975). Traps a r e  robbed by 
boa te rs ,  su r f e r s ,  and o t h e r  f ishermen. 
The l a r g e - s c a l e  c a t c h  and sa le  o f  
unders ize  l o b s t e r s  have been a major  
f a c t o r  i n  t h e  d e c l i n e  o f  l o b s t e r  
abundance f o r  many years .  A l though a 
2 - i nch  escape p o r t  i s  r e q u i r e d  i n  t h e  
po t s ,  many unders ized  l o b s t e r s  a r e  
s t i l l  cauqht and kep t .  Never the less,  
i t  has been recommended t h a t  t he  p o r t  
be increased t o  1-7/8 inches x  3-7/8 
inches (Odemar e t  a l .  1975).  Because 
po t s  o f t e n  a re  l o s t  a t  sea, many 
t rapped l o b s t e r s  a re  l o s t .  Traps 
should have an area t h a t  s e l f -  
d e s t r u c t s  so t h a t  l o b s t e r s  can 
e v e n t u a l l y  escape f r om l o s t  pots .  

Spor t  F i s h e r i e s  

Sportsmen o f t e n  seek sp iny  
l o b s t e r s  and sometimes take  l a r q e  
numbers o f  them. Al thouqh t h e r e  a re  
few da ta  on t h e  s p o r t  catch,  i t  may 
equal h a l f  o f  t h e  commercial ca t ch  
(Frey 1971 1. 

Most l o b s t e r s  a re  taken by s k i n  
d i v e r s  and scuba d i ve r s ,  a l thouqh some 
sportsmen use hoop nets. Many 
f ishermen ca t ch  "shor ts1 '  (unders ized  
l o b s t e r s )  and cook and e a t  them b e f o r e  
r e t u r n i n g  t o  t h e  mainland. 

Many people f i s h  o f f  p a r t y  boats  
and t h e  number o f  d i v e r  days from 
these boats has been inc reas ing .  
There were 275 d i v e r  days (one person 
f i s h i n g  f o r  5 h) i n  t h e  1958-59 
l o b s t e r  season b u t  15,871 i n  t h e  
1973-74 season (Odemar e t  a l .  1975). 
There i s  a  c l e a r  need f o r  b e t t e r  
s t a t i s t i c s  on t h e  annual s p o r t  catch.  

ECOLOGICAL ROLE 

The f eed inq  h a b i t s  o f  sp i ny  
l o b s t e r s  chanqe as they  grow and 

mature. As l a r v a e  they  feed on 
p l  ankton, a1 thouqh t h e  taxonomic 
qroups i n  t h e i r  d i e t  a re  unknown. I n  
t h e  l abo ra to r y ,  l o b s t e r  l a r v a e  can be 
r a i s e d  up t o  t h e  s i x t h  phyl losome 
us inq  Ar temia n a u p l i i  f o r  food. 
Successfu l  r e a r i n q  o f  sp i ny  l o b s t e r s  
throuqh a l l  l a r v a l  staqes w i l l  be 
p o s s i b l e  o n l y  a f t e r  s u i t a b l e  foods a re  
found (Dexter  1972). 

For j u v e n i l e  sp i ny  l obs te r s ,  t h e  
most common foods a re  mol lusks,  alqae, 
sponqes, hydro ids,  po l  ychaetes, 
crustaceans,  and sea u r ch ins .  I n  t h e  
l a b o r a t o r y ,  j u v e n i l e s  were success- 
f u l l y  ma in ta ined  t o  t h e  pueru lus  s tage  
on d i ced  t r immings o f  abalone 
(Se r f  1  i ng and Ford 1975b). When 
a v a i l a b l e ,  squ id ,  f i s h  f l e s h ,  j u v e n i l e  
c rabs ,  and l i m p e t s  were a l s o  used f o r  
food  i n  t h e  l a b o r a t o r y .  

Mature animals are omnivorous 
and p r i m a r i  1  y  scavenqers. They feed  
a t  n i g h t  by combing th rough clumps o f  
bushy alqae, d i q q i n q  i n  s o f t  
sediments, or  f eed inq  on at tached 
orqanisms. Be fo re  dawn they  r e t u r n  t o  
t he  same ree f  or  den, where they  have 
been known t o  s t a y  as lonq  as 10 
months (L indberg  1955). 

The behavior  o f  sp i ny  l o b s t e r s  
becomes more s p e c i f i c  as t hey  qrow 
f r om phyl losome l a r vae  t o  adu l t s .  
A l thouqh spawninq occurs i n  deep 
waters, t h e  l a r v a e  s e t t l e  o u t  i n  t he  
sha l low coas ta l  waters. As j u v e n i l e s  
they  l i v e  under t he  p r o t e c t i o n  of 
p l a n t  cover such as s u r f  qrass, 
southern sea palms, bushy brown alqae, 
and la rqe-b laded  brown alqae. As 
a d u l t s  t hey  l i v e  i n  c rev i ces  o r  dens. 
Up t o  severa l  hundred 1 obs t e r s  
sometimes l i v e  i n  one den (Engle 
1979). 

The s p i n y  l o b s t e r  has a number 
o f  p reda to rs ,  ma in l y  octopuses 
(Pycnopodia SP. 1, Cal i f o r n i  a  
sheephead, cabezon (Scorpaeni chthys 
marmoratus 1, k e l p  bass, sharks, and 
moray ee ls .  P reda t i on  on younq 



l o b s t e r s  i s  common b u t  i s  n e q l i q i b l e  
on a d u l t s  (Engle 1979). 

A  p o t e n t i a l  danger t o  t h e  s p i n y  
l o b s t e r  i s  t he  sea o t t e r  (Enhydra 
l u t r i s ) .  Now d i s t r i b u t e d  i n  coas ta l  
waters f rom Av i l a ,  San L u i s  Obispo 
County, t o  Ano Nuevo, San Mateo 
County, i t  i s  r a p i d l y  expanding i t s  
ranqe. S tud ies  on t h e  e f f ec t s  of sea 
o t t e r s  f o r a q i n q  on i nsho re  macro- 
i n v e r t e b r a t e s  have shown t h a t  i n  some 
areas o t t e r s  reduce t h e  abundance o f  
such animals as abalone, crabs, clams, 
and sea u r ch ins  t o  l e v e l s  so low t h a t  
s p o r t  and commercial f i s h i n q  f o r  these  
species i s  no l onge r  p r a c t i c e d  (Odemar 
e t  a1 . 1975). 

The m e r i t  of i n t r o d u c i n q  t he  
American l o b s t e r  (Homarus americanus) 
i n  southern Cal i f o r n i a  c o a s t a l  waters 
was considered b y  K reko r i an  e t  a l .  
(1974). They t h e o r i  zed t h a t  because 
o f  t h e  dominant behav io ra l  i n t e r a c t i o n  
o f  t he  American l o b s t e r  over  t h e  s p i n y  
l o b s t e r  i n  t he  l abo ra to r y ,  s i m i l a r  
behavior  cou ld  be expected i n  t h e i r  
n a t u r a l  h a b i t a t .  The authors con- 
c luded t h a t  i t  would n o t  be adv isab le  
t o  i n t r oduce  American l o b s t e r s  i n t o  
southern C a l i f o r n i a  waters. 

ENVIRONMENTAL REQUIREMENTS 

Usefu l  s t ud ies  on t h e  env i ron-  
mental  requi rements of the  sp iny  
l o b s t e r  a re  scarce. S tud ies  o f  growth 
r e 1  a ted  t o  temperature (Se r f  1  i n g  and 
Ford 1975b) have been r e s t r i c t e d  t o  
t h e  l abo ra to r y .  S e r f l i n g  and Ford 
(1975a) found qrowth i n  t h e  l a b o r a t o r y  
a t  temperatures between 22 and 28 O C  

t o  be t h r e e  t imes f a s t e r  than i n  
southern Cal i f o r n i a  coas ta l  waters 
where temperatures f l u c t u a t e  between 
15 and 22 O C .  Other major  s t ud ies  on 
env i ronmenta l  requi rements i n  r ecen t  

years i n c l u d e  t he  h a b i t a t  o f  t h e  
pueru l  us 1  a r v a l  s taqe (Se r f  1  i n q  and 
Ford 1975a; Enqle 1979). 

Since C a l i f o r n i a  i s  on t h e  no r -  
t h e r n  f r i n g e  o f  t he  sp iny  l o b s t e r  
range, dens i t y -  independent c o n d i t i o n s  
(e.g. , c u r r e n t  p a t t e r n s  and 
temperature extremes) a f f e c t i n g  
r e c r u i t m e n t  and j uven i  1  e  s u r v i v a l  
p robab ly  a r e  more l i m i t i n g  than  i n  
more sou thern  coas ta l  waters. Because 
o f  t h e  i n c r e a s i n g  f i s h i n g  p ressure  on 
a  s t e a d i l y  d e c l i n i n g  s t o c k  o f  sp i ny  
l o b s t e r s ,  i t  i s  becoming i n c r e a s i n g l y  
u rgen t  t h a t  t h e  e c o l o g i c a l  
requi rements o f  t h e  pue ru l  us and 
j u v e n i l e  stages be s tud ied .  On t h e  
bas i s  o f  such i n f o rma t i on ,  i t  may be 
p o s s i b l e  t o  p r o t e c t  o r  enhance t h e  
n a t u r a l  h a b i t a t  o f  t h e  l o b s t e r s  d u r i n g  
t h e i r  e a r l y  l i f e  stages. 

Pue ru l i  f i r s t  en te r  coas ta l .  
waters near  San Diego i n  May and' 
con t i nue  t o  appear r e q u l  a r l y  through 
September. The i r  movement has no 
apparent r e l a t i o n s h i p  t o  l u n a r  o r  tem- 
pe ra tu re  cyc les  (Ser f1  i n g  and Ford 
1975a). The importance o f  s u r f  g rass  
as a  nu rse ry  f o r  j u v e n i l e  l o b s t e r s  i n  
southern C a l i f o r n i a  i s  c l e a r l y  appar- 
en t  ( S e r f l i n q  and Ford 1975a; Engle 
1979) and t h e  d i s t u rbance  o r  des t ruc -  
t i o n  of i t  cou ld  s e r i o u s l y  decrease 
1  o b s t e r  abundance. 

Because of i t s  h i g h  p r i c e  and 
h i g h  demand, t h e  sp iny  l o b s t e r  i s  a  
1  i k e l y  candidate f o r  exper imenta l  
ma r i cu l  tu re ;  b u t  j udg ing  by  t h e  p re -  
sen t  knowledge o f  t h i s  species, p ros -  
pec ts  a re  poor.  The l o b s t e r  has a  
l o n g  and compl icated l a r v a l  l i f e .  The 
food  requi rements f o r  some l a r v a e  
stages a r e  no t  known, t h e  g row th  r a t e  
i s  slow, and l a rge -sca le  c o l  l e c t i o n s  
o f  pueru l  i f o r  m a r i c u l t u r e  and 
r e s t o c k i n g  a re  no t  l i k e l y  t o  be made 
( S e r f l i n g  and Ford 1975b). 
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