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A s y s  teia f o r  c o n t i n u o u s  2roduct  Ion  of l a r v a e  froiii mature ( n 0 1 1 o v i g e r ~ ~ u s )  t e a a l e  s kron ",is commercial 
f i s h e r y  nas  been deve lo?ea .  Looseer  l a i v a e  ? a i e  bee 8 ha tched  a?d r e a r e d  on a year-round b a s l s  i n  t h e  S t .  
Andreds L o b s t e r  Culeiirk I ' a c z l i t y  f o r  nedrhy a decade .  For m s t  of t h i s  p e r i o d ,  wl ld-caught  p r e o v i g e r o u s  
feo la ies  have oren  u s e d ,  and e s p  p r o d u c t i o n  f r o a  huch lelnalet  rias c o n s ~ s t e n t l y  been about  "352, wirh  85% o i  t h e  
r e s u l t r n g  o v i g e r o u s  ferndies h a t c h r n p  ,according en dn e s t a b l l s i i e d  s c h e d u l e ,  Produrt ' ion of l a r v a e  from c u l c u r s d  
s t o c k  nas been ac io inpi i sned  f o r  "Lne f i r q t  t r ine,  asounLing  t o  21% of of our  1 9 3  p r o d u c t r o n .  

L s r v a l  p r o d u c t i o n  from f e m a l e s  spawniiig 1 x 4  Clie I ? b o r a t o r y  can  be scnedi , led o v e r  a 12-ao p e r i o d  by i io id ing  
t h e  f e m a l e s  on s p e c i f i c  t e m p e r a t u r e  regrra-s to  r e g u l a t e  t h e  r a t e  or  ernoryonir development and ha tchxng "iime, 
F i e x i b i l l t y  i n  s c l e d u l a n g  i s  o b t a i n e d  t .1 rougn adjusr.nerir of t e m p e r a t u r e  s c h e d u l e s  a d  a n  a p p r o p r m t e  mix of 
s r z e s  of m a t e r n a l  females, 

About 200 a a e u r e ,  c u l t u r e d  i , o s t e r s ,  grown r a p l d l r  i n  a h igh  d e n s i t y  c u l t  l r e  s y s r r m ,  were s e i e c t e d  a s  
b r o o d s t o c b  f o r  t h e  development of d o m e b t i c a t e d  s t r a i n s ,  L a b s c e r s  grown a t  c o n a t a n t  20°C show poor 
r e p r o d i i c t ~ w e  per formance ,  o n l y  a b o u t  5% o f  mature  c u l t u r e d  Eem-leq ex t r t ide  e g g s  and c u l t u r e d   lea have 
Lnmited sperm a r ~ d  % p e r - n a t q h o r e  a roduct ;c r , ,  Howevir ,  environlaei i tai  m n l ~ u l a t i o n  tian i n c r e a s e d  f e c u n d r t y  I n  
b o t h  sexes. .  l i i semznat lon  problems s u c h  ab impotence i n  rodlev and unobserved m o l t s  by f e m a l e s  a r e  be ing  
c i r c u m u e n t e d  w i t h  e i e c t r o e j a c u i a t i o n  a r d  a r t3f :c :a i  iriseminateor, r e c h n r q u e s .  Sperm cad o f t e n  be o b t a i n e d  from 
i m p o t e n l  hut  g e n e i r e a l l y  v a ~ u a b i e  riiales f o r  li16emina: i o n  of n a r d - s h e l l  f e m a l e s .  

Our L a c i l t j  law CJuLarnb more t n ~ n  ti tiiouaaod b e i o i ~ d  g e * e r s t i o n  I o b s t r r s  d e r i v e d  iroii? c u l t u r e d  p a r e n t s  
s e L e c t e d  t r o n  t h o  t t iousands of anlmalfi  a t c h e d  and r t sa red  t o  m t u r i t y  under i n t e n s i v e  c u l t u r e  cor.di tFons.  
These  L o o s t e r s  r e p r e s e n t  Zhe f r r s t  s ~ ~ n b f i c a n t  d e p a r t u r e  from t h e  u s e  or  * l i d  s t o c k  f u r  l o b s t e r  c u l t u r e  
p u r p o s e s ,  and a r e  t h e  i i r s t  s t e p  toward d e v e ~ ~ p m e n t  o t  a  domescrea ted  strain. 

dadcy ,  S .  L., and D. E.  Axken, 1384.  Broods tock  management f o r  year-round p r o d u c t i o n  of l a r v a e  f o r  c u l t u r e  
o f  t..ie American i o b s t e r .  Can, reci i .  Rep. F i b n ,  Aquat. \ c i s  1272: i F i  i ?L p, 

OP 3 mr3 au ? o l n r  on s y s t k n e  pobr L ,  uruducr lo l i  i o n t l q u t  de r a i v e s  2 p a r t i r  de t e m e l l e s  m a t u r e s  (non 
o i r g G r e s )  p rovenant  de l a  piSche c o r n ~ i i e r ~ i a l e .  11 y a m l n t e i i a n t  p resquc  d i x  ans  que  i f o n  f a i t  6cLore et qhe 
l b o  6 i 2 v e  d e s  l a r v e 5  de homard 3 L b a n 6 e  i q s g u e  aux I n s t i i i i a t l o n s  de c u l h r e  du h o ~ a r d  de S t .  Andrews, 
Penciatlt l a  p l ~ t i  grai ide p a r t i e  de r e t t r  p & r l o d e ,  a n  a a . t L i F s Q  deb fehne~aeb  pr8-ovigiires c d y t u r 6 e s  a a l s  la 
n a t u r e ,  La p r o d u c t ~ o n  d i a e u f s  b l e s t  m ~ n L e n u i .  coristaqiment a u r  e r lv i rons  de 33 %, e t  85 X d e  c e s  f e m e i l e s  
devei~ueii o v r g l r a s  o.it donnF: I ~ e u  i deg i c i s u s o ~ s  crfoz, un ~ a r z n d r i e r  pc&d&trrminiS- Nous avoris r6iiiiai yaur l a  
p r e m i 2 r e  f o i s  2 p r o d u i r r  d e s  1 a r v e s  3 p a r t l r  du s ioc l ,  c u l t i v i ; .  La quant l t i i .  p r o d u i t e  r e p r e s e n t e  2 1  X d e  n o t r e  
p r o d u c t i o n  pour 1963. 

La p r a d u c t r o n  de i a r v e s  2 partir de f e n e l l a s  q d i  s e  r e p x o d u i s e n r  en l a b o r a t c i i r e  p e u d t r e  r e g l e e  s u r  une 
p 6 r i o d e  d e  1 2  mors en in3latenaii t  l e s  F e n e l l e i  dane de-7 c o n d r t i o n s  a e  "imp6ratuure b len  2rGcxse q u i  a g i s s @ n t  s u r  
l a  v l r e s s e  du d i ~ e l o p p a % e n t  e m b r y o , ~ i ~ a i r e  e t  s i i r  Le m-(sent de b % c l o s l o o .  On peut  o b t e n r r  m e  c e r t a i r r e  
f l e n i b r i i i 6  e r r  u a d ~ f t a n t  l e s  r 6 g i n e s  dc  zeeinp6rarure pi en a s s u r a n t  tan in6iange a p ? r o o r i &  sin fe rne i ies  d e  t a i i L e s  
o l f f G r e n t e s ,  

tiiluiron 200 hornards n a t u r e s  q u i  ont it6 ~ u l t i v e s  e t  q u i  o n t  connu una r r o i s s a n c e  r a 2 i d e  a a n s  un sys tec le  
d e  c u l r u r t i  de d e r l s l t 6  & l e v &  onc ?it.& c h o i s k q  coiaicie s t o c k  d e  r e p r o d u c t r a n  3 o i ~ r  i k b t e n t i o n  de souches  
domestrquties.  Les homards 8 l e v 6 s  2 unr ~ e t n p 6 r a t u i e  o n s t a r l t e  d e  20 "C o n t  un p i s t r e  rendemeat du poknt de vue 
d e  l a  r e p r o d u c t i o n ,  e n l r r o u  5 4 s e u l e a e n i  d e  f e r n e l l e i  q a t u r e s  Blev6es  onL pondu d e s  oeui-s e t  Les & i e s  
v r b s e n t e n t  une prodt ic t lon  l i r n l t s e  d e  SGerne e t  de spermaiophares .  T o u t e f o i s ,  g rBce  aux w n i p u l a t t o n s  
d,i n l l i e u ,  on est parvti lu $ z c c r o f c r e  La t 6 c o n d i t B  c5ez i e s  deux s e x e s ,  1,es GroblSnes d i ~ m s 8 m i n a t i o n  t e l l e s  
i5 i repurssanc% chez l e  m%le e t  l e s  tnrics r a t 6 e s  chez  la f c - ~ ~ e i l r  o n i  &tQ r 6 s o i u s  p a r  Ces t e c h n i q u e s  
d ' G l e c t r o G j a c u l a t i o n  e t  d s i n s 6 m i ~ a t l o n  a r t i f ~ c i e l l e .  Souven; on, p u t  o b t e n i r  du sperroe chez  d e s  o g l e s  
i m p u i s s a n t s ,  n a i s  g6n6t iquement  a p t e s ,  pour i ' i i i s 6 r a r i ~ a t i o n  d e s  fe rne l lea  2 c a r a p a c e  r r g i d e .  

".is ins :a i , a t ions  cnmpternt naigi tenant  pLus de m ~ l l e  homzrds de s ~ r o i r d e  $Pn&rat -on  p r w e n a n t  de -parents  
& i e v & s  en c u l t u r e  c h o r s i s  parmi i e s  m l l l i e r s  d e  hormroa 6 ~ 1 0 s  e r  53evQs jusqu% m t u r n . 6  dans  d e s  c o n d ~ t i o n s  
d e  c ~ , l L e r e  r n t e n s l v e ,  Ces hornards reprPse~l re in*  l a  p r e n i a r e  t e n t a t i g e  i m p o r t a n t e  pour 6 v i t e r  l ' u t x i l i s a t r o n  d e s  
s t o c k s  qauvdbes 2 d e s  L ~ n s  de c u l t u r e  du  homzrd ec e i z n s t i t u e ~ ~ l :  i e  premxer pas  v e r s  l a  p r o d u c t i o n  d 'ui ie  souche  
dowes t i q u g e .  



I n  d i e  Las t  decade ,  many b i o l o g i c a l  a i d  
e n g i n e e r r n g  proolems t h a t  o r i g i n a l l y  confzoir ted 
l o b s t e r  c u l t u r i s t s  have been e l i m r n a c e d .  However, 
p r o g r e s s  i n  broods tock  management h a s  been slow. 
4l thougi1 c o n t r o l  of r e p r o d u c t  t o n  is  an e s s e n t i a l  
e l e m e n t  of g e n e t i c  s t u d i e s  and s e l e c t 1  ve breeding  
f o r  s t r a i n  improvement and d o r n e s t i c a t i o c ,  t h e  
r e p r o d u c t i v e  b i o l o g y  of l o b s t e r s  has  heen p o o r l y  
u n d e r s t o o d .  Only r e c e n t l y  have we a c h i e v e d  a n  
u n d e r s t a n d i n g  of t h e  r e p r o d i i c t i v e  c y c l e  s u f i - i c i e x t  
t o  d e t e r m i n e  m a t u r a t i o n ,  c o n t r o l  mat lng ,  p r e a i c t  egg 
ex t rwsdon and i n f l u e n c e  brooding  s u c c e s s  and 
h a t c h i n g  t i m e s  (Aiken  and baddy 1 9 8 0 a , b , c , d ,  1982;  
A i c e n  e t  a l .  198L; Waddy and Aiken 1981,  1 9 8 4 ) .  As 
a  r e s u l t ,  s o l ~ t i o n s  a r e  a v a i l a b l e  f o r  many of t h e  
b r o o d s t o c k  problems kha i  nave been d e s c r i b e d  
r e c e n t l y  (Hedgecork 1983; Hedgecock et a l .  1978;  
R i c h a r d s  and W i c ~ i n s  1979, Schuur  e t  ai. 1976; 
T a l b o t  e t  d l .  1 9 8 4 ;  Van O l s t  e t  a l ,  1980). 

i ,obs te r  c u l t u r i s t s  have r e p o r t e d  d i f f i c u i t y  
o o t a i n r n g  a  h ~ g \  l n c l d e n c e  of egg e x t r u s i o n  and 
s u c c e s s f u l  e g g  a t t a c h n e i ~ t  from f e m a l e s  in c a p t i v i t y  
(Hedgecock 1983; T a l b a t  e t  a l e  1984) ,  and have had 
t o  r e l y  or: w i l d  caught  o v r g e r o u s  feff ialcs f o r  l a r v a l  
p r o d u c t i o n .  S l n c e  ? a s s e s s i o n  and s a l e  of o v i g e r o u s  
l o b b t e r s  a r e  p r o b l b i t e d  i n  t h e  Canadian  and b.S. 
f i s h e r y ,  tire i m p o s s i b ~ l i r y  of t n i s  approach  is 
o b v i o u s .  FQen i f  p o s s e s s i o n  of o v l g e r o u s  f e - a l e s  
were p e r m i t t e d ,  l a r g e - s c a l e  removal of  o v i $ e r o u s  
L o b s t e r s  would g e n e r a t e  s t r o n g  r e s i s t a n c e  among 
f i s h e r m e n ,  e s p e c i d l l j  i n  d r e s s  where s t o c k s  a r e  
u n s t a b l e  o r  d e c ~ i n l n g ,  

We h a v e  w i n t a i n e d  a  p i l o t - s c a l e  l o ~ s t e r  
c u l t h r e  f a c i i i t y  f o r  10 y r  and hdve deve loped  
methods f o r  h a t c h i n g  Larvae year-round t o  keep  t h e  
f a c i l r t y  I n  c o n s t a n t  ~ r o d u c t i o n .  L a r v a l  p r o d u c t ~ o n  
I n  t h e  e a r l y  s t a g e s  of c h i s  p r o j e c c  came e x c I u s l v e l y  
f rom iigigerolzs females  ootarcled from Lne t ~ s i ~ e r y .  
Wirn t h e s e  f e m a l e s ,  t e c h n ~ q u e s  were deve loped  f o r  
a c c e l e r a t i n g  and r e t a r d i n g  embryo d e v e i a p n e n t  s o  
t h a t  f ~ r s t - s t a g e  l a r v a e  c o u l d  be o b t d ~ n e d  r e l i a b l y  
r n  a l l  xolr ths or  t h e  j e a r ,  E v e n t u a l l y  t h e  supply  of 
o v i g e r o u s  females  wa5 supplemented  ~81th and 
g r a d ~ a l l y  r e p l a c e d  by r e p e a t - s p a ~ n e r s  m a i n t a ~ n e d  r n  
t h e  s y s c e n .  A meiiiod f o r  1 d e l . t i f y l n g  m a t u r e ,  
p r e o v l g e r o u s   ema ales was deve loped  (Alken and kaddy 
1982) wnich made ~t p o s s i b l e  t o  p u r c h a s e  b a r r e n  but  
p r e o v i g e r o u s  females  froin t h e  commercial  c a t c h  i n  
t h e  s p r i n g ,  o b t a l i i  new e g g s  t h a t  s a s e  summer v r t h  a  
minlliium r n v e s  tment i n  r a r e ,  terrnrllairin& o u r  
d e p e ~ i d e n c e  an i h e  commercial  f i s h e r y  as a  s o u r c e  of 
o v i d e r o u s  f e m a l e s .  

The u l t i m a t e  o b j e c t i v e  of b roods tock  management 
r s  t h e  development of a  c l o s e d  c u l t u r e  sys tem 
u t i l i z i n g  o n l y  c u l c u r e d  s t o c k .  I n  t h i s  way, 
d e s i r a b l e  c u l t u r e  t r a i t s  s u c h  a s  r a p i d  growth ,  
e f f i c l e n t  food c o n v e r s i o n ,  s o c i a l  t o l e r a n c e  and 
d i s e a s e  r e s i s t a n c e  can be g e n e t i c a l l y  errhanced. 
P r o g r e s s  Is b e i n g  made r n  t h i s  direction a s  w e l l ,  
We have 200 c u i t ~ s r e d  b r o o d s t o c k  males  and f e m a l e s  
t h a t  have been  s e l e c t e d  f r o a  t h e  thousands  r a i s e d  
t h r o u g h  t h e  sys tem and a r e  r e a r i n g  s e v e r a l  thousand  
of  t h e i r  o f f s p r i n g .  T e c h n ~ q u e s  of e l e c t r o -  
e j a c u l a t i o n  and a r t r f ~ c i a i  i n s e m i n a t i o n  of ~ n t e r r n o l t  
f e m a l e s  have been deve loped  r e c e n t l y  ( A i ~ e n  e t  d l ,  

1484)  t h a t  h e l p  s i m p l i f y  t h e  s e l e c t i v e  b r e e d i n g  
p r o c e s s .  

i he  t ~ i i o w i n g  d e s c r i b e s  t \ e  b a s i c  e l e m e n t s  of a  
p roven  sys tem f o r  c o n t i n u o u s  p r o d u c t i o n  of s e e d  
s t a c k  from mature f n o n o v i g e r o u s )  f e m a l e s  o b t a i n e d  
I r o n  t h e  commerciai  r i s h e r y .  T'ne approach  is very  
d i i t e r e n t  from t h a t  d e s c r i b e d  by Hedgecock ( ~ 9 8 3 )  
and is, i n  o u r  o p i n i o n ,  s i m p l e r  and more r e l i a b l e .  
W s i k  t h i s  method we o b t a i n  a  h i g h e r  i n c i d e n c e  of egg 
e x t r u s i o n  and l a r v a l  h a t c h i n g  t h a n  was r e p o r t e d  by 
Hedgecock and have s o l v e d  one of t h e  major problems 
he i d e n t i f i e d  - c i f f i c u l t y  o b t a i n i n g  gear-round 
product  i o n  of l a r v a e .  

BROODSTOCK. MANAGEHENT STRATEGIES 

US& OF WILD STUCK 

F o r  a t  l e a s t  a  few y e a r s ,  brood s t o c k  f o r  new 
l o o s r e r  c d l t u r e  p r o j e c t s  w i l l  have t o  come from w i l d  
s t o c k s  s imply  because domes t i c d t e d  stocsks a r e  n o t  
a v a i l a b l e .  There  a r e  two b a s i c  s t r a t e g i e s  i i lvolved 
i n  t h e  irse of w i l d  s t o c k :  o b t a i n  o v i g e r o u s  f e m a l e s  
fcom t h e  f i s h e r y - ,  o r  o b t a i n  p r e o v i g e r o u s  f e m a l e s  aild 
h a i d  t h e n  d n t i l  eggs a r e  e x t r u d e d .  Each of t h e s e  ~n  
t u r n  y i e l d s  a  second p a i r  of o p t i o n s :  sel l  t h e  
female  once  h e r  eggs  have ha tched  o r  r e t a i n  n e r  f o r  
f u t u r e  egg production, Each of t h e s e  a p p r o a c h e s  h a s  
l e g a l  and economic r a m i f i c a t i o n s  t h a t  w i l l  d i f f e r  
from one o p e r a t i o n  t o  a n o t h e r  and t h e r e f o r e  s h o u l d  
be  c o n s i d e r e d  c a r e f u l l y  b e f o r e  a  p a r t i c u l a r  approach  
i s  adopted .  

Ovlgerous  Females - - 
I n  most a r e a s  I t  is  d i f f i c u l t  t o  o b t a i n  

o v r g e r o u s  females  l e g a l l y  from tlie c o ~ r n e r c i a l  
f  i q h e r y -  I n  r e a l i t y ,  a n  o v i g e r o u s  female  removed 
from tlie g rounds  a week o r  a  month a f t e r  e x t r u s i o n  
r e p r e s e n t s  no g r e a t e r  l o s s  t o  t h e  f i s h e r y  t h a n  a 
preou ' igerous  female rnught a  week o r  a  s o n t h  b e f o r e  
e x t r u s i o n .  But o v i g e r o u s  females  a r e  p r o t e c t e d  by 
law, and p e r m i t s  co t a k e  them f o r  c u l t u r e  pur2oses  
a r c  d x f f i c u i c  t o  o b t a i n .  I n  a r e a s  such  a s  t h e  Bay 
of Oundy, where l o b s t e r s  a r e  impounded i n  l a r g e  
t i d a l  e n c l o s u r e s ,  females  c a p t u r e a  zn t n e  
p r e o v l g e r o u s  s t a t e  o f t e n  e x t r u d e  e g g s  i n  t h e  
impoundment. Although t h e s e  females  a r e  a  p o r e n t i a l  
s o i i r c e  f o r  mA+%.;r-i~-pu<poses we have found a  h i g h  
l n c i d e n c e  obf k mong such a n i m a l s  and we no 
l o n g e r  purchase  l o b s t e r s  t h a t  have been h e l d  i n  any  
o t h e r  f a c i l i t y .  

Ovlgerous  fernales can  be o b t a i n e d  from t h e  
f l s n e r y  w i t h  e i t h e r  new ("lack" o r  o l d  ( ' b r o w n ' )  
e g g s ,  depending on l o c a l e  and s e a s o n  of y e a r .  S i n c e  
f e i m l e b  f r o a  d i f f e r e n t  a r e a s  of t h e  f i s h e r y  spawn a t  
d l t f e r e n t  t zmes ,  t h e  v a r i o u s  f i s h e r i e s  o f f e r  c o n s i d -  
e r a b l e  l a t i t u d e  f o r  s e l e c t i o n .  Old e g g s  can  o n l y  be 
used  f o r  l a r v a l  p r o d u c t ~ o n  r n  t h e  s p r l n g  and e a r l y  
summer. Development of new eggs  o b t a i n e d  d u r l n g  
summer and f a l l  cbn be a c c e l e r a t e d  o r  r e t a r d e d  w i t h  
t e m p e r a t u r e  a c c o r d i n g  t o  t h e  r e l a t i o n s h i p s  d e s c r i b e d  
by P e r k i n s  (1972) s o  t h a t  h a t c h l n g  w i l l  o c c u r  
t h r o u g h o u t  t h e  w i n t e r  aild tile f o l l o w i n g  s p r i n g ,  
summer and autumn. As might  be e x p e c t e d ,  t h e  months 
f rom October  t o  J a n u a r y  a r e  t h e  most difficult i n  
whlcn t o  s u s t a i n  h a t c h i n g  of l a r v a e .  F a i l u r e s  o c c u r  
f rom a v a r i e t y  of c a u s e s  ( f e m a l e  d e a t h ,  egg  l o s s ,  
d r s e a s e ,  p r e d a t i o n  by neinerteans,  p r e m t d r e  wlt  of 
t h e  f e m P e j  which seem t o  be e x a c e r b a t e d  by t h e  
pro longed  abnormal t e m p e r a t u r e  exposure  r e q u i r e d  t o  
i n d u c e  h a t c h i n g  d u r i n g  t h i s  p e r i o d ,  



P r e o a i g e r o u s  Females - 

P r e o v i g e r o u s  n a t u r e  temal e s  can b e  p u r i h a s e d  
froin t"r eornnerc ia t  f i s h e r y  w i t h  I#, l c g a i  
c o m p l i c a t i o n s ,  and h e l d  la a  c u l t u r e  sjsLem u: . t r i  
e g g s  a r e  e x t r u d e d ,  T h r s  approach has  Secn a t t e n p t e d  
r n  C a L i t o r n i a  w i t h  females  c a p t u r e d  i n  t h e  autumn 
a f t e r  mating, w i ~ h  e x t r u s i o n  r a t e s  of 50-802 
(Hedgecock 1983,  Hedgecock e t  a l .  1478, Schuur e i  
a l .  1975 ,  Van O l s t  e t  d l .  t i )RD),  b u t  such Fernalps 
u s u a l l y  w l l l  n o t  e x t r u d e  e g g s  b i i t ~ l  t h e  foi lowizig 
sizoiiter, and must t h e r e f o r e  hc main ta ined  t o r  rmny 
u n p r a d u c t  l v e  'mi i ths .  

An a l t e r n a t i v e  is  t o  p u r c l i ~ ~ s e  females  111 t h e  
s p r i n g ,  b e f o r e  t h e  spawning s e a s o n ,  on  t h e  
a s s u m ~ t i o n  t h a t  ttlo-e not  c a r r y r n g  egg.; arcA 
g r e o v i g e r o u s  and .*'rll spedn w i t h l n  a  month o r  two* 
Females o f f e r e d  f o r  b a l e  o f c e n  r n c l u d e  n s r g n l f ~ c a n t  
p r o p o r t i o n  of rmmaturc one.; and o t h e r s  from ~ 1 i i c l 1  
t h e  e g g s  have been l o s t  f o r  a  v a r i e t y  of r e a s o n s .  
Sur t i  f e m a l e s  w i l l  n o t  spew? f o r  ai lot l icr  y e a r  and 
u n l e s s  t i l ey  c a n  he i d e n t i f l e d  and e l i m i n a t e d ,  tiilc, 
a p p r o a c h  xilakes ~ i t i l e  ecil~ioinic q e n s e .  

F o r t u n a t e l y ,  r n r  e t ~ e o p o d i t e  cement g i a n d s  a r e  
e x c z l l e i ~ t  l n d ~ c a t o r  of ov,*ry ci i i idi t  LOII and we 

have r e c e n t l y  d e s c r i b e d  a  t e c h n i q u e  f o r  p r e d r r  t  an 
o f  egg  e x ~ r i i s i o n ,  u s i n g  t h e s e  g la i lds  (Atken and 
Waddy 1982) .  FIltii th :  s n e t h o d ,  p r e o v r ~ e r o u s  females  
c a n  be e a s i l y  s e l e c t e d  from t h e  commercial  c a t c h  i n  
t h e  s p r i n g  and need o n l y  be h e l d  fo r  1-2 mo b e f o r e  
e g g s  a r e  e x t r u d e d .  Advai~ri.d cemenr glatld deve ldp-  
:Bent ( s t a g e s  3 a ~ d  4 1 ,  ~ n d l c a t r v e  of ~ l n s e n d r n g  
o v l p o s i t i o n ,  1s obvsous oa? g r o s s  exaiir~ilnt io r r  w i t h  
t h e  u n a i d e d  eye .  

We r o u t i n e l y  o b t a i n  prt tovigerou;  ier iralrs  L? 

l a t e  Yay o r  e a r l y  J u n e  trois  t h e  s o u t h e r n  Goif of 
S s .  Lawrence,  f o r  e&g e x t r u s i a ~ i  i a  J u l y .  By s i m p l y  
m a i n i a i n i r i g  t h e s e  females  ar l o c a l  s e a w a t e r  
t e m p e r a t u r e  and p k o t o p c r r o a ,  e x t r u s i o i l  w i 1  L occi ir  
b e t d e c n  l a t e  J u a e  rind iri-id-August, w i t h  80% 9 f  
f e m a l e s  spa-mrng  d u r i n g  t h e  first 3 wk of J u l y .  

Tnese l o b s t e r s  <rrth 8C-90 uim ti, and c a r r y  sn  a v e r a g e  
of dri30 eggs  * Usliig  his metltod, ve obtain an 
e x t r u i ~ o n  r d i p  of 4 6 / .  I t  shoii ld 3e noted t h a t  
E e t a a l - ~  very c l o w  c ~ .  spawning w ~ l F  r e s o r o  t n r i r  
o v a r y  r f  exposed t o  t i e  i t r e s s  o i  h a n d l i n g  and 
s ~ l ~ p p ~ n g .  We have had no " r o b i e a  w l t n  f e ~ m l e s  
c a p t u r e d  and t r a n s p r t e d  6-8 wk ahedd oE predicted 
r x t r n i r o n  t i m c ,  whcria.r up t o  30/ ,  of t h o s e  o b t a i n e d  
w i t  in i  I 2 w k  of s ,>aw~i i i~g  have r e a c t e d  ~ ~ L I I  ~ n a s s r u e  
n v a r ;  ill r e s o r 2 r i o r i .  $0 the o n i j  c ,>ns : rnrn t  a p p e a r s  
t o  be t i ~ c  r e q u i r r i c e n t  i i i a t  p r e o v i g e l o u s  f e m a l e s  be 
c a p t u r e d  and s h i p p e d  a t  l e a s t  d motlt!> b e l n r e  
ovlpo51 t ion, 

A:;suming 4% of riic p r e o v i g e r o u s  f e w a l e s  
s e l e c t e d  from tlie f i s h e r y  f a i l  t n  spawn s u c c e s s -  
f u l l y ,  and 16% o f  t i l e  r e s u l t i n g  o v i g e r o u s  s t o c k  w i l l  
not h a i c ' i ~  o : ~  s c h e d u l e  ( F i g ,  I), a  c u l t u r e  f a c i l i t y  
using t h i s  system should  o b t a i n  a i> j rox i ina te ly  20% 
more t h a n  t h e  c a l c u l a t e d  number of brood females  t o  
s u s t a i , ~  t h e  sysceiil, and s c h e d u l e  tire e x t r a s  f o r  t h e  
d i f f i c u l t  autumn and e a r l y  w i n t e r  p e r i o d .  

T ,  d e t e r m i n e  h o w  r r l ~ a b i y  year-rodnd l a r v a l  
p r o d u c t i o n  c o a l d  ue  o b i d r n c d  LII a c i i l t u r e  f a c i l r t y  
b e  ~mpieioeoLeii a  r i g ~ d  p r o d u c t i o n  s c h e d u l e  o v e r  a 
6-yr r i-r lod.  Newly spawiaed i-males were a s s t g n e d  t o  
a  s r i i e d u l e  d e s i d n e d  to ) l e l d  ~ 6 0 0  f o u r t h  s t a g e  
l o b s t e r s  e v e r y  i ion th .  Tor i h i s  e . ; a l u a t i o n ,  
i c d r v ~ c i i i a l  t e m p e r a t u r e  ~~~~~~~~~~s were no t  a l t e r e d  
o n c e  slSt, ar:d no a t t e m p t  was ~ i a d e  t o  compensate f o r  
deaLn,  d i s e a s e  o r  rucchairical f a i l u r e  by br lngr i lg  I n  
a i l d l i l o n a b  fe rsa les .  S u c c e s s  In meesing l a r v a l  
p r o d u r t r o n  s c h e d u l e s  between I976 and 1982 1s shown 
I n  PI&. 2 .  

1 1 1  t h e  f r r % i  ) y r  of o p e r e t l o i i ,  we lidd 
d ~ f i - r c t l t y  ,neetriig p r o d u c t i o n  l e v e l s  FKOLI  O c t o b e r  
t l i r o i ~ g r  Ju , iuary .  By def  l o n g  tile p r o b l e m  t n a t  
1 r ~ u 1 , ~ r i y  o c c u r r e d  dut i n g  Li~e autumn and w l i l t e r ,  we 
w e l e  a b l e  t o  compecsdle bur Li-ie.o by sc: :edul~iig 
a d d i t i , ) n a i  terndies f o r  i h i s  t ~ a e  an.1, s i n c e  1 9 7 4 ,  
nave v l r t u a l l y  e l  r q l n a t e d  tLat  per rod  of  losl l a r v a l  
prodti. r 10~1. 
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F rg .  1. Suinmary of r e s u l t s  f r o n  122 c i r g e r o t r s  ieaaiz.; scheduled  t o  hatct i  l a r v a e  
o r e r  a  35 rno p e r i o d  I n  a  c r a l t u r e  f a c i l i t y .  



MONTHS 

F i g .  2 .  S u c c e s s  i n  mzering Larva l  p r o d u c t i o n  
s c h e d u l e s  i n  tile Lobster C u l t u r e  F a c i l i t y  from 
1976-1982, u s i n g  t h e  methods d e s c r i b e d  i n  t h i s  
p a p e r .  T a r g e t  l e v e l  of 100% i s  i i i O 0  f o u r t I i  s t a g e  
l a r v a e  produced eacii monrh . 

Repeat  Spawners 

Because of t h e  'extended r e p r o d u r t i v e  c y c l e  ( 2  
y r )  and  c o s t  of tioldiilg s p a c e ,  i t  is seldoin 
a d v i s a b l e  t o  r e t a i n  a n i i d  teinale a f t e r  tier eggs  
have  h a t c h e d .  However, t h e  o c c a s i o n a l  female ( o r  
h e r  o f f s p r i n g )  w i l l  d i s p l a y  d e s i r a b l e  c u l t u r e  
c h a r a c r e r i s t i c s  and i t  may be wort11 r e t a i n i n g  t h e  
Eeinale f o r  f u t u r e  l a r v a l  p r o d u c t i o n .  

'The must ~ f i e c t i v e  w.iy t o  accompiisl i  t i t i s ;  LS t o  
r e t u r n  t h e  f e a d l e  t o  tile i ~ q i i r v a l e i ~ t  o i  ari p,art Coas t  
w a t e r  t e m p e r a t u r e  arrd p t i o t o p e r ~ o d  c y c i r .  Molt i t lg 
w i l l  o c c u r  a f L e r  t1.e eggs  have ha tched  ririi-l Ciie 
feioale r a n  riien be ~ i i s e m r i i a t e d  n a t u r a l l y  o r  
a r t i E l c i a i l y  jillkeri e t  a l .  1 9 8 4 ) .  

Most fernale i o o s t z r s  sgawr between J u l y  and 
September of a l t e r n a t e  y e a r s  r l t l i  ' na tch lng ,  m o l t i n g  
and  mat ing  o r c u r r l n i ;  during t h e  Lntervenlng  summer, 
More t h a n  98L o f  # r i d  females  in o u r  f a c ~ l i t y  a d h e r e  
t o  an a l t e r n a t e  y-nr molt  a n d  egg extrusion p a t t e r n .  
Under our  l t x a 1  e ? v . i r o i ~ n e n t a l  coridi t ~ o n s ,  a b o u t  90% 
o f  egg e x t r t i s r o n s  iroro W I  Ld t e i r a l e s  o c c u r  d u r ~ n g  
. iuly  and ,  I L  t n e s e  o v i g e r o u s  females  d r e  raa ln ta lned  
u n d e r  Local s e a b a r e r  t e m p e r a t u r e ,  h a t c h l n g  o c c u r s  
t h e  Eollowlng sumaer,  

i t  is signli Ficai l t  t h a t  rei)roduct  ive  c y r i p s  
r e p o r i e d  f o r  American i o b s t e r s  inai i l tained under 
c o r t d i t i o r ~ s  nori l i  of Saii F r a n c i s c o ,  C a l i f o r n i a ,  
d i f f e r  from t i iosc d e s c r i b e d  h e r e  (liedgecock 1983; 
Nelsoii e t  a l .  1 9 8 3 ) .  They d e s c r i b e  a n  i r r e g u l a r  
c y c l e  i n  which n io l t ing  o c c u r s  more f r e q u e n t l y  than  
spawniiig and orle i n  which t h e r e  is a  pronounced l a c k  
of  s e , + s o n a l i t y  i n  r e p r o d u c t i v e  e v e n t s  witli egg 
e x t r u s i o n  o c c u r r i n g  from F e b r u a r y  t o  December. As 
w e l l ,  many of t h e  females  do not  e x t r u d e  eggs  w i t h i n  
e v e r y  mol t  c y c l e ,  p roducing  ' a n o v u l a t o r y  m o l t s ' .  
T h i s  i s  a  r e p r o d u c t i v e  c y c l e  t h a t  we itrive n o t  
observed  under o u r  l o c a l  t e m p e r a t u r e  c o n d i t i o n s  but 
is one t h a t  becoiues common whei? wi ld  females  a r e  
e x i m o c d t o  abnormal tei i iperature reg imes ,  p a r t i c u -  
l a r l y  one wi th  w i n t e r  t rrnperatclres above 8-10°C 
(Wnddy and A l  keir 1984 3 .  'TI~c.se d i  t fe rc i lces  cioj>haeize 
t l ie  e l  t e c t  of v a r i e d  e n v i r o n m e n t a l  c o n d i t i o n s  on 
l o b s t e r  r e p r o d u c t i v e  c y c l e s .  

Both Hedgecock (1983)  arid T a i b o t  e t  a l .  ( 1 4 8 4 )  
have round tile p r o d u c t ~ o n  or  eggs  and l a r v a e  t o  w 
ext re ine ly  low trom labora tory-spawned f e m a l e s ,  egk 
l o s s  .atnountlilg Lo 7 0 1  o f  spawned eggs .  T t r ~ s  
c o n t r d z t s  wi th  t h e  '304 s u ~ c e s s f ~ i i  h a t c h ~ n g  we have 
o b t a i i i e d  troin 4 0 3  c n n t r ~ l l e d  mat ~ n g s  i n  o u r  f a c i i ~ t y  
( F i g .  3 ) .  The r e a s o n s  i o r  t h e  d i t r e r e i r c e s  a r e  no t  
e a s i l y  d e t c r i n i i ~ e d .  One p o s s l b i l l i y  1s t e m p e r a t u r e .  
inli?lntliil w r n t e r  t e m p e r a t u r e s  rn t l i e i r  l a b o r a t o r l e . ;  
a r e  a i  l e d s t  10°C hxgher t h a n  t h e  O0C r e a c h e d  i n  o u r  
f a c l l l r y  i n  l a t e  k l n t e r .  I n  contro: led t e m p e r a t u r e  
s t i l d l r +  on females  wlrll e s t d b i r i 1 , e d  r e p r o d u c t i v e  
c y c l e \ ,  we tound tile incrde i lce  of egg e x t r l i s l o n  t o  
be reduced by about  7 5 X  when wnLer temperature was 
n o t  a l lowed t o  d r o p  below 1 5 ° C  I n  * I n t e r ,  by a l m o s t  
50% when mlnlinum t e m p e r a t u r e  was 1 2 ° C  and a  1UL 
r e d u c t i o n  when tile miiilmum tempera tor t .  bas 7'C 
(baddy and Alken 1 9 8 4 ) .  We have a i s o  tound t h a t  
Eemalr+ main ta l i l ed  a t  o t i i e r  t h a n  n o r n a l  t e m p e r a t u r e s  
d u r i n g  o v a r i a n  development > u f f e r  h i g h e r  r a t e s  o i  
egg  l o s s  tiran t i iose lreld under l o c a l  s e a w a t e r  
t e m p e r a t u r e s .  

F o r  t i lesf  r e a s o n s ,  and tsie f a i t  t h a t  l l t t l e  1s 
known &out  t h e  ~ n t e r r e L a t ~ o i i s l ~ i p s  *mong teinper- 
a t u r e ,  p h o t o p e r t o d ,  ovdry  deve lopment ,  o v i p o s ~ r i o n ,  
and a&:, a t tac t in len t ,  we recommeird i n a t  brood s t o c k  be 
r e t u r n e d ,  a i t e r  i i a t c h i n g ,  t o  a  p h o t o p e r t ~ d  and 
tr iu2tlrdture regime c l o s e  t o  t h a t  occurring I n  t n e  
l o b s t e r ' s  n a t u r a l  r a n g e ,  p a r t ~ c u l a r l y  t h a t  w r n t e r  
t e n p e r ' l t u r e  be reduced t o  l e s s  t h a n  5°C. I n  o u r  
a r e a ,  Lhe p e r i o d  of low te rapera ture  P a s t s  f o r  4.5-5 
?no fro11 mld-Decemb1.r l i r l t r l  l a t e  A p r l l  o r  e a r i y  Eiay 
( F i g .  4 ) .  L t  woiild he b c r i e f l c ~ a 2  i f  t h e  l e n g t h  of 
t h e  c o l d  per lod  could  S t  reduced somewiiat n l t h  a  
s i i g h c l y  a c c e l e r d i e c  y e a r .  Our p r e l ~ m r n a r y  
experlirient., ~ n d l c a t e d  that  3 ino of  Low t e m p e r d t ~ r e  
were  a d e q u a t e  (Alsei i  atid daddy 1976), b u t  t h e  f u l l  
e f f e c i i  of a compressed year  have n o t  been 
d e t e r m i n e d  and a t  p r e s e n t  ce  do no t  progose ,ts use 
f o r  rou txne  p r o d u c t r o n .  

At i n i s  p o l n t  we would [lot recoinmenc r e p e a t  
spawners  a s  a method Ear s u ? p l y r n g  a l l  tk~e l a r v a e  
r e q u i r e d  by a f a c i l i t y  because  t h e  a l t e r n a t e - y e a r  
r e p r o d u c t i v e  ~ y c l e  r e q u i r e s  t h a t  more t h a n  t w i c e  a s  
many females  be m a ~ n t a i n e d  a s  would o t h e r w i s e  be 
r e q u i r e d ,  and an a d d l t ~ o n a l  s t o c k  of males must a l s o  
be ~ n a i n t a i n e d  io r  mat lag .  rit p r e s e n t ,  &tie most 
e e o t ~ o m ~ c a l l y  . i i~ahLc metiiod is t o  purchase  h e a i t i i y  
p r e o v r g e r o u s  fernales directly from t h e  f l s h e r y  each 
s p r i n g ,  o b t a i n  both c lxr rus i sn  and h a t c h i n g  r n  t h e  
f a c i l i t y ,  and t h e n  s e l l  t h e  f e m a l e s .  



NOT FERTILIZED 
(6%) 

- .  r l g .  3.  R e s u l t s  of 403 c o n t r o l L c d  m t x n g s  d l t h  broods tock  females  r e t a i n e d  f o r  a  
a second c y c l e  of l a r v a l  p r o d u c t i o n  o v e r  a  7-yr p e r i o d ,  

r e p r o d u c t i o n  i n  c u l t u r e d  l o b s t e r s  can  be 
c o n t r o l l e d .  

R e p r o d u c t i v e  c y c l e s  of c u l t u r e d  f e m a l e s  r e a r e d  
ai. constaili: 2U°C a r e  t y p i c a l  of those  d e s c r r h e d  f o r  

14 wild Lemales under  s i q i l a r  t e m p e r a t u r e  c o n d l t ~ o n s .  
Spawnlng is  r a r e ,  m o l t s  o c c a r  e v e r y  4-12 mo and 

12 oocyce  r e s o r p t i o n  is common. Only about  5% of - 
U f e m a l e s  e x t r u d e  egg.; i n  c o n s t a n t  20°6 and 
% 70 u n r o n L r o l i e d  p h o t o p e r i o d  (Waddy and Aiken 1 9 8 4 ) .  
U1 
n 8 
3 Oae of t h e  problems caused b] c o n s t a n t  h rgh  
i- 

2 temper r t u r e  is ~ n c r e a s e d  rnoltln,: Crequency. 

W Const  i~i: LD'C ~einpera t i i r i ;  d e c r e d s e s  t h e  i n t e r m o l t  
a 
Z a% 

t ime  i I nrattlrib female5 froto L yr t o  a s  l i t t l e  ~ t s  4 
w c o ,  Because o i  s h o r t e n e d  ~ s ~ t c r m o l i  rlanes, t h e  
2 p r e c l s e  p h a s l n g  of inolt dnd ~ e p r o d u i t l v e  c y c l e s  'las 

l i t t l e  chance of occurring. i n d l c a ~ i o n s  a r e  t h a t  
0 p h o t o p e r i o d  i n  autumn indy be t n e  s y n c h r o i ~ r z e r  of 

J F M A M J J A S O N D  t i n a l  ? i t e l l o g e n e s l s  and r g g  e x l r u s i a n .  Bur 
MONII-IS whdtevcr  t h e  ~ n d u r t l v e  e v e n t ,  I L  1s e f i e c t r v e  o n l j  

a t  c c r ~ a i n  w l t  i t ao ,es .  Preinolt  e v e n t s  and f i n a l  
v i t e i l o g e n c s z s  ari. rnco i>pat ib le  ( A ~ k e n  and haddy 
19763 i o  t h e  induci.1011 of v l i e l  i o g e r ~ e s i s  must o c c u r  
p r s o r  io 130. Under c u l t u r e  c o i i d ~ t r o n s  (2U°C) 
t1.e o c  (-a- ~ o c ~ a l  fernale d o e 6  e x t r u d e  e g g s ,  suyges  "rng 
t i le  c o i - t c i d e n c i  of .in i n d u c t  i ~ e  c n v ~ r o n m e n t a l  e v e n t  
w i t h  t i l e  a p p r u p r l a t e  molt and r e p r o d o c r i v e  s t a g e .  
Timing of molt  atid r e p r o d u c t i o n  1s r a r e l y  a  problem 
w i t h  female l o b s t e r s  h e l d  i n  b a s t  Codst s e a w a t e r  
t e m p e r a t u r e s .  idow' w l n t v r  t e m p e r a t u r e  a p p e a r s  t o  
s y n c l i r i n i z e  t h e  mol; and r e p r o d u c t i v e  c y c l e s  s o  
o v s r r i n  m a t u r a t i o n  can proceed without 

i n t e r f t ; r e n c e .  

P ig .  4 ,  Annual c y c l e  of s e a w a t e r  t e m p e r a t u r e  a t  St, 
Andrews, N.B. Curve is  mr,sn :wnt!lly a v e r a g e  o v e r  a  
4-yr p e r i o d .  

l o b s t e r s  ha tched  ana r e a r e d  r n  a  c u l t u r e  $)s tem 
a r e  s i i b j e c t  t o  s e v e r e  s e l e c t i o n  p r e s s u r e .  Those 
t h a t  surir lviz and grow r a p i d i y  t o  i m t n r r t y  car2 be 
c o i l s l d e r e d  b e t t e r  a d a p t e d  t o  c u l t u r e  cond Itlni-is .tnd 
1t seeins r e a s o n a b l e  t o  e x p e c t  t h a t  some of t h i s  
tendeiic-y ruward s u r g l v d l  ,+.id growLIi under c u l i u r c  
c o n d i t i o n s  is h e r i t a b l e .  I t  is t i i e r e f o r e  importaci t  
t h a t  methods be deve loped  f o r  o b t a i n i n g  progeny from 
l o b s t e r s  t h a t  have reached  m a t u r i t y  i n  a  c u l t u r e  
s y s  tem. Me have been a d d r e s s i n g  t h e  problems of 
o b t a i n i n g  eggs  and sperm from c u l t u r e d  l o b s t e r s  f o r  
t h e  p a s t  5 y r  arid now have rnore t h a n  200 m a t u r e  
c u l t u r e d  b r o o d s t o c k  a n i m a l s  i n  o u r  f a c i l i t y ,  
s e l e c t e d  frorn t h e  thousands  r e a r e d  t h r o u g h  tire 
s y s t e m ,  These c u l t u r e d  l o b s t e r s  have t o l e r a t e d  
c o n f i n e m e n t ,  r e s i s t e d  d i s e a s e  and have grown r a p i d l y  
r n  a  h i g h  d e n s i t y  h o l d i n g  sy-stem, F u t u r e  p r o g r e s s  
In s t r a i n  development w i l l  depend on tile e x t e n t  

b u r  p r e s e n t  s t ra te1 ;y  f o r  iridximizlng l a r v a l  
p roduct  ron Croi.~ i u l r i i r e u  i t o c k  1s t o  t r a r l i f e r  
m a i u r t ~ - s i z e d  w l p s  and iemaies  to a t e m p e r a t u r e  and 
p h o t o p ~  r ~ o d  r t ig~iae  c l o s e  L o  r i i a t e x p e r ~ e n c e d  by aid 
popul?Llons .  ' ,ondi t ion l  i g  bo th  males and females  r n  
a G * l i ~ t e r '  envzro i lmei~ta i  r tgzme where t h e  temper- 
dLure  d r o p s  belaw 5 O L  t o r  4-5 mo I n c r e a s e s  t h e  
f e c u n d ~ t y  of bo th  s e x e s ,  and pre l rmznary  d a t a  
indicate t h a t  egg p r o d u c ~ i o n  by c u l t u r e d  f e m a l e s  may 
approach  t h a t  of w r l ~  s t o c k  a l t e r  t h r e e  s e a s o n a l  
c y c l e s  (Fig. 5 ) .  

cgg a r t a c h m e r ~ t  and i q c u n a t r o n  s u c c e s s  a r e  n o t  
as  g r e a t  -in cu l tor tad  f e n a l e s  ,as 111 l a b o r a t o r y - h e l d  
w t l d  teinales.  Oniy h3X o l  c u l t u r e d  t e m a l e s  r e t a z n e d  
rnore rlraii an nscirnared 7 5 X  o f  i n e l r  eggs  t o  h a t c h  
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F i g .  5. E f t e c t  of t r a n s i e r r l n g  mature  c u l t u r e d  
f e m a i e s  t o  n l o c a l  t e l e p e r a t u r e  and photoper iod  
regime.  A t t e r  3 yr  under ambient  r o n d i t i o r ~ s  egg 
e x t r u s i o n  approaches  t h a t  o b t a i n e d  w i t h  d i l d  s t o c k .  

(Waddy and Aiken,  i n  p r e p . ) ,  A s l l n i i a r  d e g r e e  of  
egg  l o b s  has becn ~ b t a i n e d  witla w i l d  e m a l e s  exposed 
t o  h:gh w i n t e r  t e m p e r a t u r e s .  

C e s p l t e  t h e  problems i;r p roducing  s e e d  s t o c k  
froin c u l t u r e d  L o b s t e r s ,  p r o g r e s s  has  been 
I m p r e s s i v e .  A s  recent13  a s  1981, f e r t i l i z e d  eggs 
had not  becn o b t a i n e d  from a r u i t u r e d  f e m a l e .  
Dur ing  1983,  2 i X  of o u r  f o u r t h  s t a g e  l a r v a l  
r e q u i r e ~ a e i ~ t s  were produced by c u l t u r e d  p a r e n t a l  
s t o c k .  There  l a r v a e  a r e  t h e  f i r s t  r e p o r t e d  from 
c u l  t u r e - c u l r u r e  c r o s s e s  and r e p r e s e n t  t h e  beginning 
o f  a d o m e s t i c a t e d  s t r a i n  of American l o b s t e r s .  

R e c o g n i z i n g  H a t i i r i t y  -- -- - - - - 

Females n u s t  oe mated r f  t i r e r r  L l r s i  egg mass 
i s  t o  be f e r t r i e ,  ac,d inost s u c c e s s f u l  mnatings o c c u r  
i m m e c r a t e i y  fo l iowl i lg  mol t .  S i n c e  l o b s t e r s  o l  a 
mature  srzr a r e  u s u a l i y  lield i n d r v r d u a l i y ,  r t  L S  

I m p o r t a n t  c h a t  o n s e t  of m a t u r l t y  be recugrt lzed s o  
t h a t  Eeraaler can be mated. 

Body s r z e  1s not  a  r e i r a b l e  i n d i c a t o r  of 
m a t u r i t y  s l n c e  females can  iimcrlre o v e r  a  wide range  
of  s i z e s .  However, t h e  'Maturity I n d e x ' ,  o r  r a t i o  
o f  abdomrnal  wri ir t~ t o  c a r a p a c e  leilgtti 1s rec isonably  
u s e f u l  (A-ikeri and Waddy 1 9 8 0 a ) .  With t h i ~  s i inp le  
d e t e r m i n a t i o n ,  matur ing  feinales i n  t i le  c u l t u r e  
s y s t e m  car? be identified and moved t o  c o n d l t k o n s  
s u i t a b l e  f o r  mating and ovary  deve lopment .  

Even more u s e f u l  a s  a n  i n d i c a t o r  of rnarur i ty  
a r e  t h e  cement g l a n d s  on the plcopod ~ i l d o p ~ d i t ~ .  
These  cement g l a n d s  wax and wane w i t h  o v a r i a n  
deve lopment ,  and tile p r e s e n c e  of w e l l  deve loped  
g l a i i c s  oti GI n o ~ ~ o ~ ~ i p e r o u s  female  is c o n c l u s i v e  
e v i d e n c e  of m a t i l r i t y  artd iinpendlng o v i p o s i t  i o n .  
% e l l  deve loped  cement g l a n d s  can  be e a s i l y  d e t e c t e d  
o n  tile p r e o v i g e r o u s  female and a t  t t l i s  t ime  she  c a n  
be  ~ n s e m i i l a t e d  a r t i f i c i a l l y  Cf h e r  pre r i ious  molt  was 
m i s s e d ,  

Male maturx ty  1s more d ~ f t i c u l t  t o  a s q e s s ,  
a i thougi?  tile c r u s h e r  propus  i'tdex ( C P L )  ha?, proven 

usef i t1  f o r  wild iiiales ~ C ~ I K P I I  iiid ijaddy 19806). 
B e ~ a t : > e  of t h e  reduced c rua i ie r  i-law d c w l o p m e n t  i n  
many ~ n d r ~ ~ l d u a l  l j - r e a r e d  i;ialr\, t h e  rnetnod ~s 
l ~ r o i t ~ ~ d  a %  a i k t u r r t y  ,nde~ Car ct,lti>riad s w i e s .  A t  
p r e s e t i t  t i re re  is no r e i l a b l e  way t o  d e t e r m i n e  
rnarur i ty  of most c u l t u r e d  mal.=s e x c e p t  by s p e r m -  
tophor-e product  LO:> and inatin& r a p a b r l l  t y .  Thxs 
p r e s e n t s  a  major problem Lo t h e  b r e e d i n g  program ds 
t h e r e  may be i o i l s ~ d e r a b l e  v a z i a t i o n  I n  s i z e  a c  f ~ r s t  
m a t u r l t y .  

C o n t r o l l e d  Matrng - --- -- - - -- 

I r t t e r m o l t  inat ing occasionally o c c u r s  i l a t u r a i l y  
( A i k e ~ l  and Waddy 1 9 8 0 a , b ,  llunl~am and b k l n n e r - J a c o b s  
1 9 7 8 ) ,  b u t  tile s t r n u l u s  f o r  i r  1s clot known, and 
r e s u l t s  have becn u n p r e d ~ c t a b l e .  To e n s u r e  n a t u r a l  
mat ing  t h e  make and lemale  must be t o g e t h e r  d u r r n g  
o r  s l l o r t l y  a f t e r  t h e  lemale  mol t .  Some w i l d  inale 
l o b s t e r s  h e l d  for inorti t i i a i ~  a y e a r  under  l a b o r a t o r y  
c o n d i t i o n s  h c o f i ~ e  lznpoteiit (A:ken et a l .  L984j and 
prove  u s e l e s s  For inat lng.  \Je have fo!~nd t h a t  ~f  
mat ing  d o e s  iiot t a k e  p l a c e  w i t t ~ r n  15 nln, ~t r s  
e x p e d i e n t  t o  s u b s t l t u t r  a n o t h e r  na le .  If c o p u l a t r o i i  
1s not  observed  d i r e c t l y ,  t h e  p r e s e n c e  o r  a b s e n c e  of 
a spermatophore  i n  t h e  s e m l n a l  r e c e p t a c l e  can  be 
d e t e r m i n e d .  Immediately a f t e r  m a t i n g ,  a p o r t l o n  o r  
i i le  s j iermatopilorr  is o l t e n  v i s i b l e  e x t e r n a l l y .  Zf 
t h i s  IS no t  t h e  c a s e ,  ttie seermatopliore can  be s e e n  
by g e n t l y  openlng  tile r e c e p t a c l e  w i t h  ' b a r r a q u e r '  
t o r c e p s  o r ,  once tlie spermatopnore  IS  hardened ,  i r r  
c a n  bc d e t e c t e d  by g e n t l y  probrng  t h e  r e c e p t a c l e .  

Fiolted l o b s t e r s  inay not be d e t e c t e d  I n  
l n d i v r d u a l  c o n t a r n e r s  i n  a .arge c u l t u r e  i a c i i i t y .  
I f  tile fe rna le ' s  b r i e f  r e c e p t  ~ v e  p e r r o d  h a s  p a s s e d ,  
up t o  2 y r  w i l l  e l a p s e  b e f o r e  t h e  o p p o r t u n i t y  f o r  
mat ing  i s  a g a r n  p r e s e n t e d .  To a i l e v l a t e  t h i s  
problem we r e c e i i t l y  p e r f e c t e d  e l e c t r o e j a c u l a t i o n  and 
artificial i n s e n ~ n a t i o n  t e c h n i q u e s  (Aiken  e t  a l .  
1 9 8 4 ) .  Sperm can  o f t e n  be o b t a ~ n e d  f r o =  impoten t  
o u t  g e n e t i c a l L y  v a l u a b l e  males and used t o  
i n s e m ~ n a t e  i n t e r m o l t  females .  

50  f a r ,  w.e have ildd two l n s t a l i c e s  of  s u ~ c e s s f u l  
f e r t l l l z a t i o n ,  a t t a c h ~ n e i i t  and h a t c h ~ n g  of e$gs from 
a r t i f i c i a l  i n s e m l o a t i o n s .  The c u l t u r e d  f e m a l e s ,  
i n s e ~ i ~ a t e d  ,it w ) l t  s t a g e  Cq, e s t a b l i s h  t n e  
E e a s i h l l l t y  of t h e  technique. We ~3ow have 120 
c u l t u r e d  female5 i i l a t  art: a r i i  t r c r a i l y  1nsemrndLed 
and ,<re due t o  +j,awit tlexi iumincr. These females  
ranged i n  molt i t a g e  fro111 A t o  C4 a t  insewln- 
a t l o o  and t h e  r e s u l t s  s i iould g i v e  a n  r n d ~ c a t ~ o n  of 
i h e  p o t e n t i a l  of a r t 1  t i c i a l  l n s e i n l n a t i o n  f o r  
; e r t i l l z l n g  post ioolt  and I n t e r m i t  females .  

i n f l u e n c e  o t  Tempera ture  -- - - 

The c u l t u r e  t e m p e r a t u r e  i n  most facilities is 
malnt,rined a t  20-22'6 t o  promote r a p i d  growth .  At 
t h e s e  t e m p e r a t u r e s  some females  r i l l  r e a c h  m a t u r i t y  
when l e s s  t h a n  6 0  rnm c a r a p a c e  l e n g t h  and when 
approxr ina te ly  18 mo of a g e .  

i i n i o r t u n a t e l y ,  more t tmn 95% o f  females  ne ld  a t  
c o n s t a n t  2 O 0 C  r e s o r b  t h e i r  o o c y t e s  r n s t e a d  of  
e x t r u d i n g  eggs  (Waddy and Xlken 19841- O t h e r  work 
~ n d i c a t e s  t h a t  a  p e r l o d  of ' w i n t e r  t e m p e r a t u r e '  
c o n d r i l o n i n g  1.5 e s s e n t i a l  f o r  ovary  development and 
normal l n c r d e n c e  of spawning,  b o t h  i n  w l l d  and 
c u l t u r e d  s t o c k .  E l e v a t e d  w l n t e r  t e m p e r a t u r e  above 
8-10°C d l s r u p t 5  t h e  normal c y c l ~ c  r e l a t r o n s f - i l p  
betwetxn mol t ing  nod egg extrusion and g e n e r a l l y  
l e a d s  t o  ~ n c r e a s e d  r a t e s  of o o l t ~ r i g  and a reduced  
i n c i d ~ n c e  of spawnrng jWaddy and Aiken 1984).  
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Because of t h e s e  r e s u l t s ,  r t  i s  essential t o  r e t u r n  
p o t e n t i a l  b r o o d s t o c k  r o  a  normal environmental c y c l e  
a f t e r  t h e  p u b e r t a l  mol t .  

As e l l  a s  rha  probien? with egg  e x t r u s i o n ,  male  
f e c u n a i t y  is a l so  a d v e r s e l y  a f f e c t e d  by c o n s t a n t  
h i g h  te rnperacures .  C u l t u r e d  males  a t  c o n s t a n t  LD5C 
produce few spermatophorea ,  and t i iose  t h a t  a c e  
produced  are o f t e n  t o o  s m a l l  t o  be impian ted  o r  e l s e  
l a c k  a  sperm t u b e .  Once t h e s e  c u l t u r e d  males are 
t r a n s f e r r e d  t o  c o n d z t i o i ~ s  of ambient  t e m p e r a t u r e  and 
p h o t o p e r z o d ,  s p e r n a t o p h o r e  and sperm p r o d u c t i o n  
i n c r e a s e  t o  =ore  a c c e p t a b l e  l e v e l s  (Aiken e t  a l ,  
1984). Hold ing  c o n d r t ~ o n s  a l s o  a p p e a r  t o  i n f l u e n c e  
s p e m a t n p h o r e  p r o d u c t i o n  a s  m a l e s  r e c e n t l y  b r o u g h t  
f rom t h e  wi ld  r a u r r n e l y  produce r a r e  t h a n  t w i c e  t h e  
namber of  spermatophores  t h a n  males  t h a t  have been 
l a b o r a t o r y - h e l d  Eo; more t h a n  a  y e a r  i n  i n d i v i d u a l  
h o l d i n g  (Aiken e t  e l ,  1984).  

I n f l u e n c e  of P h o t o p e r i o d  -- 
Although Hedgecock ( i 983)  and  lveLson et a3 .  

(1983) mainLain t h a t  p h o t o p e r i o d  is a n  e f f e c t i v e  
means of r e g u l a t i n g  t h e  t i s e  of o v i p o s l t i o n ,  o u r  
r e s u l t s  r n d i c a t e  t h e  s i t u a t i o n  is not  t h a t  s t r a i g h t -  
f o r w a r d .  While t h e y  found t h a t  a n  a r t i f i c i a l  
e x t e n s i o n  of w i n t e r  l r g n t i n g  c o n n i t i o n s  a l l o w s  t h e  
s c h e d u l i n g  of spawning f o r  l a t e  f a l l  ana w i n t e r ,  o u r  
r e s u l t s  a r e  d i a m e t r i c  t o  t h i s .  3 e  conducted  two 
e x p e r i m e n t s  i n v o l v i n g  d i r e c t i o n  of  change ,  a b s o l u t e  
l e n g t h  and  t;me of o n s e t  of s p r i n g  photophase  and 
found no e f f e c t  of s p r i n g  p h o t o p e r i o d  on t h e  o n s e t  
of kina3 v l t e l l o g e n e s i s  3r t i m i n g  of egg e x t r n s l o n  
( ~ i k e n  and Naddy, i n  prep . ) .  One c r i t i c a l  d i f f e r -  
e n c e  between r h e  e x p e r i m e n t s  h e r e  and Ixr C a l i f o r n i a  
i s  w a t e r  t e m p e r a t u r e .  Oar e x p e r i m e n t s  i n  which 
m a t u r e  females  were exposed t o  e l e v a t e d  w i n t e r  
t e a p e r a t a r e s  (Waddy and 4 i k e n  1984) produced 
r e p r o d u c r i v e  c y c l e s  s i m i l a r  t o  t h o s e  o b t a i n e d  a t  
Bodega Bay and i n d i c a t e  t h e i r  results a r e  confounded 
by h i g h  l o c a l  t e m p e r a t u r e s  and t h a t  f i r m  c o n e i u s i o n s  
o n  p l to iuper iod  e f f e c t s  should  nol. he d c m n  w i t h o u t  
t u r t h e s  r e p l i c a t i o n .  But i t  is c l e a r  t i l a t ,  under  
o u r  l o c a l  envi ro i rmenta l  c o n o i t i o n s ,  t ime  of spawning 
c a n n o t  be manipula ted  w i t h  s p r i n g  p h o t o p e r i o d .  
however,  we do not  r u l e  o a t  a  p h o t o p e r i o d i c  
t n f l a e a c e  and f e e l  t h a t  it might  be a  f a c t o r  p r i o r  
t o  t h e  win:er s o l s t i c e  of t h e  y e a r  p r e c e d ~ n g  egg  
e x t r u s i o n .  Exper i i sen is  a r e  under  way t h a t  may h e l p  
d e f i n e  t h e  r o l e  of autumn phocoper iod .  I n  a d d i t i o n ,  
r e c e n t  g r e l i r n i n a r y  work i d i c a t e s  t h a t  s p r i n g  
p b o t o p c r i o d ,  w h i l e  no t  a f f e c t i n g  egg e x t r u s i o n ,  d o e s  
h a v e  a n  e f f e c t  on tile t i m i n g  of t h e  mol t  t h a t  o c c a r s  
i n  t h e  y e a r  p r i o r  t o  spawning.  Females exposed t o  
t o  s h o r t  days t h r ~ ~ t g h o u t  r h e  w i n t e r ,  s p r i n g ,  and 
summer molted much i a t e r  zn t h e  y e a r  "Ian normal and 
some d i d  not  a o i t  a t  a l l .  Al though t h e s e  r e s u l t s  
* r e  n o t  d e f i n i t i v e ,  t h e y  i n d i c a t e  t h a t  inore work 
needs  t o  be done on t h e  e f f e c t s  of p h o t o p e r i o d  on 
r e p r o d u c t i v e  and m o l t i n g  c y c l e s . .  

iiOLDTNG FACILITIES 

Tempera ture  G o n i G  -- 

T h r e e  t e m p e r a t u r e s  were used iii t h e  b r o o d s t o c k  
s y s t e n :  l o c a l  s e a w a t e r  (0-14aC),  s r a n d a r d  c u l t u r e  
t e m p e r a t u r e  ( 2 O 0 6 ) ,  ' c d d ' ( ( 2 - 4 ° C ) .  Cold temper- 
a t u r e  was o b t a i n e d  w i i l l  i n d i v i d u a l  r e f r i g e r a t i o n  
u n i r s  a s  d e s c r i b e d  below, C u l t u r e  t e m p e r a t u r e  of 

w a t e r  (30°C; w i t 1 1  a  p 

Low Tempera ture  Tanks 

Embryonic d e v e l ~ p m e ~ l t  was p r o t r a c t f a  by h o l d i n g  
o v i g e r o u a  f e m a l e s  a t  2 - 4 " L .  remales  were ne ld  i n  
i n d i v i d u a l  compartmeilts i n  t r a y s  s t a c k e d  v e r t z c a l l y  
i n  an  i n s u l a t e d  FRP wel l  a p p r o x i m a t e l y  7 5  x 75  x 135 
om d e e p  ( F i g .  7 j. 

' r later  was r e c i r c u l a t e d  w l t h i n  t h e  w e l l  by a n  
a i r l i f t  punp and r e t r i d e r a t e d  w i t h  a model Dl-100 
Mlri-0-Cool ( F r i g i d  U n i ~ s  Znc , )  modi f ied  t o  punp 
r e i r h g e r a n t  th rough Lb mrn f l e x i b l e  UPC h o s e  3 m t o  a 
p a l r  of 1 5  rn t i t a n i u m  c o i l s  i n  t h e  bottom of t h e  
w e l l ,  New s e a w a t e r  a t  l o c a l  t e m p e r a t u r e  was added 
c o i ~ t ~ n u o u s l y  a t  0 - 3  t i rn ln .  

S t a n d a r d  Brood Tanks - -- 

Females *ere  h e l d  a t  Local  s e a w a t e r  t e m p e r a t u r e  
o r  a t  20°C i n  s i n g l e  o r  m u l t i p l e  compartment brood 
ta i iks  i n  which w a t e r  f low of 2 i l m i n  was d i r e c t e d  
a l o n g  t h e  f l o o r .  Tanks were c o n s t r u c e d  of 2 cn 
plywood w i t h  t h r e e  c o a t s  of epoxy p a i n t ,  The f r o n t  
f d i e  of t h e  t a n k  w a s  12 mil c l e a r  a c r y l i c  p l a s t i c  t o  
f a c i l i t a t e  ~ b s e r v a e i o n  (Fig. 8 ) .  

H a t c h i n g  T a e  

At l a t e  s t a g e s  of embryonic development 
o v r g e r o ~ s  f e m a l e s  were t r a n s f e r r e d  from brood t a n k s  
t o  h a t c h i n g  t a n k s .  kfi-Luent  ~n  t h e s e  r a n k s  was 
d i r e c t e d  t h r o u g h  a s c r e e n e d  baskex t h a t  removed and 
c o : l c e o t r a t e d  ha tched  S t a g e  T l a r v a e  ( F i g .  9 ) .  
L a r v a e  c o l l e c t e d  i n  t h i s  way were t r a n s f e r r e d  t o  
s t n n d a r d  40-2 Hughes p l a n k t o n k r e i s e l s  (Hughes e t  a l .  
1 9 7 4 ) .  

CUNTKGL OF It4TCHLWG TIME 

8gg development r a t e  v a r i e s  a c c o r d i n g  t o  
ter loperature,  s a l i n i t y ,  age  of t n e  eggs ,  t e m p e r a t u r e  
h i i t o r y ,  h e a l t h  of t h e  e g g s ,  and o t h e r  c o n d i t i o n s .  
We have found Lhe P e r k l n s  I n d e x  ( P e r k i n s  1972)  c a n  
be used t o  p r e d r c t  h a t c h i n g  t ime w i t l ~ i n  i; d a s  much 
a s  5 wk i n  advance  m e i l  h e a l t h y  edgs  a r e  h e l d  a t  
c o n s t a n t  t e m p e r a t u r e s .  Eggs t h a t  a r e  h e l d  f o r  
e x t e n d e d  p e r i o d s  a t  less t h a n  5OC w i l l  h a t c h  7-10 d 
e a r l i e r  t h a n  p r e d i c t e d  from r h e  P e r k i n s  I n d e x .  Eggs 
t h a t  .become i n f e c t e d  w i t h  t h e  m i c r o b i a l  e p i b i o n t ,  
L e u c o t h r i x ,  d i l l  sometimes h a t c h  c o n s r d e r a b l y  l a t e r  
t i ran p r e d i c t e d  f r o a  ttne P e r k i n s  Index .  The 
p r o c e d u r e  f o r  r e g u l a t i n g  embryonic development r a t e  
arm h a t c h i n g  t ime ~ F c h  t e m p e r a t u r e  1s a 8  f o i l o w s  
(F1g. LO). 



Solar P a n e l s  
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F i g .  6 .  Schematic ot  system used Lo r,arse seawater I coin l o c  il 0 - 1 4 O C  t o  2L1°C for  lobster  cul ture 
a t  the Biological S t a t  ion, S t .  Anclcews , N.E. 



Insulated Gover 

F I ~ .  7 .  bow Lernperaiure r e c i r c u i a t i o ~ ~  t a t ~ k s  f u r  r l e l a y ~ n g  embryonic devcloplnei~t  on o v ~ g e r o u s  
f e m a l e  l o b s t e r s .  A. View of t io ld ins  t r d y s ,  ~ n s u l l t e d  t a n k s  and r e f r i g e r a t ~ o n  sys te ta  ror 
m a i n t a i n i n g  w a t e r  a t  2-4°C. B.  SchernaLlc of w a t e r  c ~ r c u l a t i o n  i n  tile t a n k s .  Arrows ~ a d ~ c a t e  
d i r e c t i o n  and r e l a t l v e  propor t io r :  of f low. A s m a l l .  q u a n t i t y  of new w a t e r  1s added c o n t l n u o u s i y .  



F1g. 8. Stand,lrd brood tanks fo r  I to id lng  oviderous female \ .  Varrous srze5 ind comjartineilt 
conflguraLions e x l s t  b u t  AIL 1nrorpr)r i t < >  the basi r  featuri2., of c : e ~ r  a c r y l r c  troll t  S a n e i ,  
l ami i~a f  flow of water a long t a n k  I) ) t i i x a  (1 1 iristrair:d I n  boLtorn s e c t  ran)  and F l u s i l l  ng-cleaning 
a c t i o n  act ivated hy removable s t andp ipe .  



R e m o v a b l e  
Holding 

Compar tment  
i 

/\ 1 Effluent 

Fig. 3. Hatching tank f o r  coLlecting first stage L,irvae. dater flow czrrrrs hatchea larvae from 
t he  koldlng compartments to the screened basket &ere they dre retain& until transferred to 
planktonkreisels. 

Ji11 Aug S e p  O c t  Nov Dec  Jan F e b  Mar Apr May Jun Jul Aug Sep O c ;  
I l l l l i i i i i i l i  I ! !  

Plg. LO. Procedure tor year-round productror~ of l o b i i e r  larva<. ternales with i~ewly 
spawned eggs are held at Local sezwater temperature (heavy irne) or l n  water cooled 
to 4 5 ° C  (dashed line) and trairsferred to L O C G  acioril~ng to estlm~ltes made w i i i i  inii 
Perkins Index. Larval symbols lndicate h a t c i i i ~ i g  In i l ~ e  approprrate a o n r i i s .  



( a )  To f ~ b k ?  l a r v a e  i n  mid-:o-late October  - 
fei i iales t h a t  spawn i n  l a t e  .!tine o r  e a r l y  
J u l y  a r e  h e l d  a t  2 0 ° C  u n t i l  ttie eggs  
h a t c h .  

( 0 1  o&-L%~~n l a r v a e  ern_ Xovember t&r_o_u&h J* 
- o u l g e r o u s  feioale5 a r e  h e l d  a t  Local 
s e a k a t e r  t e m p e r a i u r e  unr i l  tire a p o r i ~ p r l a t e  
t ime  .AS e s t r m a t e d  from t h e  P e r k i n s  Lndex 
and tlteit he ld  aL 2 0 ° C  u n t i l  h a t c h i n g .  

( c )  T_o_ o b t a l n  i a r v a e  f rom August througj: 
October  of t h e  fo i lowlf ig  y e a r  - o u l g e r o u s  -- - - - - -- 
f e m a l e s  ~ L C  h e l d  ,st l o c a l  s e a w a t e r  
t e m p e r a t u r e  t n r o t g h  dutumil and w l n t e r ,  t h e n  
a t  2-4OC u n t l i  t h e  P e r k l n s  I n d e x  indicates 
t h e y  ~ h o u l d  be t r d i l s r e r r e d  t o  20°C t o  
o b t a i n  natcl i i i ig a t  t h e  a p p r o p r i a t e  t ime.  

With o u r  l o c a l  s e a w a t e r  t e m p e r a t u r e  t h i s  metilod 
r e q u i r e s  0i1I.y f a c i l i t i e s  t o  c o o l  w a t e r  t o  2-4"C,  i n  
a d d i t i o n  t o  koca? s e a w a t e r  aiid normal s y s t e m  c u l t u r e  
t e m p e r a t u r e  (20-22°C) .  f e i n p e r a t u r e  below 5'C c a n  he 
o b t a i n e d  w i t h  an o r d i n a r y  s e a w a t e r  r e E r i g e r a t i o n  
syscem and r e q u i r e s  no e x p e n s i v e  t e m p e r a t u r e  mixing 
c a p a b i l i t y .  I n  i o c ; i i i t i e s  where l o c a l  s e a w a t e r  
t e m p e r a c u r e  ;s d i f f e r e n t  frorn c h a t  s'nowi! i n  F ig .  4 ,  
some adjustiiierrt to  tire development s c h e d u l e  w i l l  be 
n e c e s s a r y ,  

Larvae rail be ob ta i r -ed  rroin Septewber  th rough 
Decembe: orily by maxiinum d c ~ e l e r a t ~ o n  o r  ruaximum 
r e t a r d a L i o r ,  of e ~ n b r y o n r c  deve lo ixne i~ t .  Botlr a r e  
e x t r e m e  ci ,ald~t  Ions  ? iiai r o i i t r t h u t e  t o  reduced 
i u c c e s s  111 pruaucii ig l a r v a e  d u r r n g  t t ~ e s e  inontl~s.  
Development is n o % t  e a s i l y  r e t a r d e d  i n  new e g g s ,  a s  
t h o s e  c l o s e  t o  h a t r i r ~ i i g  w l l l  d e v e l o p  s l o w l y  even at 
tempera:eres L~iner  t h a n  >"C. SLtt iougi~ r e t a r d a t  ron 
1s nvsL ~ u c c ~ s s f ~ ~ l  3.n e ' i r l y  S t a g e s ,  E L  cail be used 
a t  any clmp i o r  p r o i o n g r n g  deveiopiueilt trme. We 
recommend cinac a s r r a t e g y  be  chosen  and ttlerl be 
s t r  . c i l y  aal lerea t o  f o r  each  feinale.  I n c r e a s e d  
m a n i p u l a t ~ o n s  and t e ~ o p e r d t u r c  changes i n c r e a s e  t h e  
r i s k  of feiriiip d e a c l ~  o r  eg? l o s s .  Both methods 
( a c c e i r - . r d i ~ o n  and r e ~ d r i ? a t i o i ~ )  t o  produce  l a r v a e  
d u r i n g  t h e  auctii9ii s l lould be employed t o  improve t h e  
c h a n c e s  of h ~ t c h l n g  c u c c e s s  d u r ~ n g  t h i s  d i f f i c u l t  
p e r i o d .  n d d a l t l o n ,  15-LOX iacre t h a n  t h e  
requrr-gncrrt o f  f e m a l e s  s h o u l d  be s c h e d u l e d  f o r  t l i l s  
t i m e  1)<31-  LO^ . 

Coritinuous c u l t u r e  r e q t i i r e s  t i ra t  l a r v a e  be 
produced a t  r e g u l a r  i n t e r v a l s ,  and i n  s p e c i f i c  
q u a n t i t i e s .  P r v d a c c i o n  t h a t  exceeds  tile c a r r y i n g  
c a p a c i t y  of t h e  l a r v a l  s y s t e m  is was ted .  
I n s u f f i c i e n t  p r o d u c t i o n  r e s u l t s  i n  poor u t i l i z a -  
t i o n  of rlie f a c i l i t i e s  and a n  uneven f l o w  of l a r v a e  
t h r o u g h  tlie s y s t e a .  

T l n e  o i  I~atcl:, a s  discussed above ,  c a n  be 
c o i l t r o l l e l  by t e m p e r a t u r e ,  b u t  iiiimber of eggs  1s a  
f u n c t i o n  of t e n a l e  body sLze.  Because of t h e  
l o g a r ~ r h m l c  r - l a t i o n s i r i p  between s i z e  and f e c u n t l r t y ,  
one fetnaLe l o o s t e r  o t  L/iO mm c a r a p a c e  l e n g t h  c a n  
produce  f i v e  t l ines a s  many eggs  a s  one female  of 80 
mm c a r d p a c e  l e n g t h .  S i n c e  one l a r g e  female  can be 
housed rn a  s m a l l e r  a r e a  t h a n  f l u e  s m a l l  f e m a l e s ,  
and  r e q u l r P 5  l e s i  f o o d ,  l t  might a p p e a r  s e n s l b l e  t o  
r e l y  on a  few i a r g e  females  f o r  l a r v a l  p r o d u c t i o n .  
I ~ n f n r i u r i a t e l y ,  trie l o s s  1s a l s o  p r o p o r t i o n a t e l y  
g r e a t e r  L i  a  l a r g e  temale  d l e s  o r  l o s e s  h e r  eggs 
( T a b l e  i ) .  

A v a r i e t y  of v a l u e s  e x i s t  f o r  l o b s t e r  f e c u n d i c y  
(Aiken and Waddy 1980a) .  We have found t h a t  
P e r k i n s '  f i 8 7 i )  f e c u n d i t y  v a l u e s  g e n e r a l l y  a r e  
w i t h i n  10-20X o f  tlie a c t u a l  number of f i r s t  s t a g e  
ia i -vae  i n  our  systein,  and I s  s u f f i c i e n t  to  p e r m i t  
tile, type  of rnaiiipulat ion d e s c r i b e d  h e r e .  

An e s t i m a t e  of i h e  r e q u i r e d  s i z e  of b r o o d s t o c k  
f o r  comtnerciai c u l t i l r r  ra;: be made u s i n g  tile f i g u r e s  
o b t a i n e d  i n  our  l a b o r a t o r y  o v e r  tile p a s t  i O  y r .  
As:+uming 50% m o r t a l i t y  dur i i ig  bo th  l a r v a l  and 
j u v e i ~ i l e  s t a g e s ,  4 m i l l i o n  f i r s t  s t a g e  l a r v a e  must 
be ha tched  each y e a r  t o  proaucc 1 m i l l i o n  market  
l < ; h s t e r s  on a  cont inu i .ng  b a s i s  ( F i g .  11). Depending 
iipi)tl t h e  s i z e  of b roods tock  females  chosen ( T a b l e  
I ) ,  t i le  number of females  needed t o  produce 4 
m i i l i o n  l a r v a e  can  be e s t i m a t e d .  

Aiso  of inajor c o i i s i d e r a t i o n  i s  the  s i z e  of t h e  
b r o o d s t o c k  f a c i l i t y .  Because of the  October  t o  
O c t o b e r  h a t c h i n g  schedi i le  f o r  each y e a r ' s  egg 
p r o d u c t i o n ,  s h e r e  is an o v e r l a p  of 5-6 a o  (Xay- 
O c t o b e r )  wiiel~ hrooosrock  f o r  2 y r  ruust be 
mai n t a i n e d .  T h i s  ineans a L2-50% i n c r e a s e  in t h e  
ntiinber of c u b i c l e s  r e q u i r e o  f o r  b roods tock .  For 
b r o o d s t o c k  of 80 nlin c a r a p a c e  Length,  989 c u b i c l e s  
a r e  needed,  whereas f o r  140 iom females  o n l y  171 
c u b i c l e s  a r e  r e q u i r e d  (Table  i ) .  

I t  1s iuost ,)rudetlt t o  i n a ~ n t a r n  a n  a s s o r t m e n t  of 
s r l e s .  I f  a d l s a s t e r  k i  11s u e v e r a l  s n a l i  fe tna les  
s c h e d u l e d  t o  produce i .1  i u b s e q u e n ~  a o n t h s ,  1s 1s 
p o s s l b l e  t o  C i L l  the b r r a c i  by d c c e l e r a t r n , :  a  l a r g e  
fe ina le .  I f  rile iiorrnai c a p d c r t y  of tile l a r v a l  s y s t e m  
is  t e m p o r a r l i y  reduced ,  l a r v a l  o u t p u t  can be 
a d j u s t e d  by a c c e l e r d t l n g  s m a l l  females  and r e t a r d ~ n g  
l a r g e r  ones .  Tiir key t o  t i i i i  i s  a  proper  b lend  of 
t e m p e r a t u r e  m n i p u l a t  1on ano t e c u n d i t y .  

LOSS OF EGGS 

Extruded e g g s  a r e  a t t a c h e d  by some i l l - d e f i n e d  
p r o c e s s  t o  t h e  lion-piurnase s e t a e  of t h e  p leopods  and 
v e i r t r a l  abdomi i l a l  s t e r n a .  Attaciimerit is u s u a l l y  
s e c u r e ,  b u t  o c c a s i o n a l l y  a:; e n t i r e  egg rrass be 
l o s t  b e f o r e  izatciring. I n  t h e  w i l d ,  n a t u r a l  
a t t r i t i o n  of eggs c a r r i e d  by o f t s h o r e  females  h a s  
becn e s t i m a t e d  a t  362 (iJeerkins 197L). ' f i e r e  a r e  
many c a u s e s  t o r  e x c e s s i v e  egg l o s s ,  and d i s e a s e ,  
par=isiLLsm and u n f a v o r a b l e  s o c i a l  c o n d i t i o n s  a r e  
most eommorrly c i t e d .  A f e c  c a u s e s  a r e  r e l a r i v e l y  
common and can s e r i o u s l y  u p s e t  a  p r o d u c t i o n  s r h e d u i e  
u n l e s s  recognized  and c u r i t r o l l e d  . F o r t u n a t e l y  egg 
l o s s  is a  minor problem i n  o u r  sys tem.  Wild females  
t h a t  s u c c e s s f u l l y  e x t r u d e  eggs w i l l  a lmos t  a lways  
i l a tch  t h e i r  f i l l 1  brood.  ?-here is a  g r e a t e r  
i n c i d e n c e  of egg l o s s  among c u l t u r e d  females  but  t h e  
d a t a  on t h i s  a r e  s t i l l  very  meager .  

High ~ n c r d e n e e  c , f  poor l d h e s l o n  a.12 edg l o s s  
among females  h e l d  a t  c u l t u r e  f a c r l ~ t ~ e s  i n  
C a l i f o r n i a  (tieagecock. 1983, T a l b o t  e t  a l .  1984) 
s u g g e s t s  c h e r e  inay be eqvi ro i rmenta i  r a c t o r s  l n v o l v e d  
i n  egg r e t e n t i o n  Ine  f n c t  t h a t  our  c u l t u r e d  
l o b s t e r s  r e t a r n  fewer e g g s  tiiar, wl ld  ones a l s o  
s u p p o r t s  r$:%. P r e o v i g e r o u s  i e ~ n a l e s  i n  our E d c l l l t y  
a r e  w ~ n t a r n e d  under s lmulaced  Local p r i o t o ~ e r i o d  and 
l o i a l  s e a w a t e r  t e m p e r d t u r e ,  and egg a t t a c n m e n t  1s 
h l g i l l y  s u c c e s s f u l .  

U n f e r t i l i z e d  Cggs - - -- 

U n f e r t ~ i i z e d  eggs  e i t h e r  MIII  no t  a t t a c h  a t  a l l  
o r  w i l l  a t t a c h  and be l o s t  .in succeea i r lg  weeks. 
Th1.i. can  be a problem wher p r e o v i d e r o u s  females  a r e  



T a b l e  1. S i z e  of b roods tock  r e 5 b i r e d  t o  produce 4 m i l l l o i i  f i r s t - s t a g e  l a r v a e  per  
y e a r .  

Thousands Number of Number of humh-r of Ndmber oi  P e r c e n t a g e  of 
CL of ~ i r s t -  female.; females  ~ r e o v i ~ e r o u s  brt lodstock y e a r s  hatch 

(mm) s t a g e  l a r v a e  h a t c h r n g  s c h e d u l e d  fenitales c r rh ic les  p e r  female 

4 Million Market Lobsters 

e 
50% Mortalif y 

I 

2 Million Fourth Stage Larvae + 
60% Mortality 

I 

4 UEi%Jsn First Stage Larvae 

570 Hatching $? 
Q 

85% Hatching 

4 
618 Bvigerous 9 

4 
95% Spawning 

4 
7 3 0 Prsovlgeraus Q 

9 85  Hatching Q 

e 
85% Hatching 

0 
" 5  Bvlgersus 9 

4 
95% Spawning 

4 
285 Preovigerous 9 

F i g .  II. Number of p r e o v i g e r o u s  b r o o d s t o c k  females  t o  be o ~ t a i n e d  a n n u a l l y  
from t h e  f i s h e r y  t o  s u p p l y  a commercial  c u l t u r e  f a c i l i t y  producing  a m i l l i o n  
market  L o b s t e r s  (0 .45 kg) p e r  y e a r .  Data a r e  g i v e n  f o r  two s i z e s  of 
b r o o d s t a c k  f e m a l e s .  



o b t a r ~ l e d  from s t o c k s  ~ ~ t i l  a  s r g n  ~ r d n t  p r o p o r t i o n  
ot unvacrd females  ( s e e  Krouse 1 9 7 3 ) .  T h r s  
c o n d r t r o n  c a n  oe r d e n t i i l e d  i n  p r e Q v i s p r o u s  f e m a l e s  
L j  g e ~ t l y  probrng  t i ~ e  seo t ina l  r e c e p r s c l e .  a n  
l n s e m r n a t e d  remale h a s  a  ;perm v lug  t h a t  b l o c k s  t h e  
e n t r a a c e  L O  t b e  r e c e p t a c l e ,  and an un insemina ted  
fesnale d o e s  n o t .  Extruded e g g s  t h a t  a r e  ~ n s e c c i r e l y  
a t t a c ~ e d  can  be examLned i n x c r o s c o p ~ c a l l y  f o r  tile 
c l e a v a g e  p lane-  r n a l c a t i v e  of embryonrc deve lopment .  

Hedgerock (1983) s u g g e s t s  t h a t  egg l o s s  maj be 
due  t o  Low o r  s e a s o n a l  L e r t r i i c y  of male L o b s t e r s .  
We have not  foilild t h r s  t o  be a  problem with wi ld  
m a l e s ,  b u t  ci l l tureci  maies ,  ~ a r L ~ c u l a r l y  t l iose a t  
2 0 ° C ,  o f t e n  proauce  s ~ e r m a t o p h o r e s  d e v o ~ d  of sperm. 
T h e s e  have been o b w r v e d  a t  e l e c t r o e j a c u l a t f o n  b u t  
~t 1s n o t  mown whetlier such  a  male would mate 
q a t u r a l  i y  o r  no t .  T h i s  is not  a  problem w i t h  wrid 
inales dqd h a s  n o t  t e e n  a  f a c t o r  w i t h  n a t b r a l  lnatrngs 
o f  wi ld  s t o c k  ( F i g .  4 ) .  

M i c r o p r e d a t o r s  

I n  197b we iound Large nLimbers oC nzmer teans  
( P s e u d o c a r c ~ n o n e m e r t e s  licmarkj on t n e  egg maus of a  
w i l d  o b ~ i g e r o u s  female  i n  o u r  c u l t u r e  f a c r l ~ t y  (Arken 
e t  a i .  1983)- T h l s  nemertean can d e s t r o y  t h e  e g g s  
o f  both che i m e r r r a r  and b u i o p e a n  l o b s t e r s  (ii. 
g a m m a r ~ ~ s )  and r n f e s t a t i o n  c a n  o c c u r  a t  any tTme - 
d u r  ii12 t h e  year - long  I n c u b a t i o n  p e r i o d .  P. hornari 
1s found or? l o b s t e r s  thoughout  CanadIan ~ a r i t i r n e  
v a i e r s  *ita* t h e  l l rghes t  p r e v a l e n c e  i n  t h e  Bay of 
r b n d y  around i,rai-ifi hlair411 j l .  B r a t t t y ,  u n p u b l i s n e d )  . 

l n f e s t a t i o n  on o v i g e r o u s  females  can  proceed  i n  
two ways: e i r i i e r  rile e g g  mass i s  t o t a l l y  d e s t r o y e d  
by nemer teans  cons;iii.,i~-ig l o b s t e r  egg y o l k  o r  t h e  
fernale l o b s t e r  hy g r a d u a l l y  reinoving h e r  
e n t i r e  egg mass. Iil e i t h e r  c a s e ,  t h e  r e s u l t  is 
t o t a l  d e s t r i i c t i o n  of t h e  l o b s t e r  eggs .  The o n l y  
t i n e  t h e  l o b s t e r ' s  eggs  s u r v i v e  long enough f o r  
l a r v a e  t o  tratch is wheil t h e  i n f e s t a t i o n  o c c u r s  
s u f f i c i c n t i y  lacc i n  t h c  i n c u b a t i o n  p e r i o d  s o  t h e r e  
is  iiot t ime  f o r  a l l  t h e  eggs t o  be consumed. We 
have  been f o r t u n a t e  i n  k e e p i n g  t h e  nemertean 
c o n f i n e d  t o  w i l d  s t o c k  but  o u r  r e c e n t  d i s c o v e r y  t h a t  
t h e  nemcr teans  caii k i l l  l o b s t e r s  by t o t a l l y  
d e s t r o y i i i g  rile g i i i s  i f  t h e y  a r e  d e n i e d  a c c e s s  t o  
l o b s t e r  e g g s  makes tile problem f o r  l o b s t e r  
c u l t i r r l s t s  even  g r e a t e r .  

D i s e a s e s  

A number oi d l s e a s e s  a r e  knorun t o  a f f e c t  
L o b s t e r  e g g s  ( f 5 ) r  revrews s e e  F i s h e r  e t  a l .  1978; 
Rosemark ;id ConbLin 1983; Sxnderinann 1977) .  
M r c r o o i a i  e p r b r o n r s  such  a s  - t e u c o t h r l x  a r e  
, > a r t ~ : i l l a r i j  t roubiesome because  development of t h e  
r n f e c t i o n  I S  ~ t ~ h a n c e d  a t  Leraperatures (20-22°C)  u s e d  
L o  e c c e l e r a t e  embryo deve lopment ,  and c a n  t r a n s f e r  
t o  t h e  i a r v d  a t  ha tc l l lng .  L e u c o t n r r x  i n f e c t i o n s  can  - -- - 
k>roiong  embryo development by a s  much a s  6 wk at 
L O o ( , ,  and ca.1 c a u s e  r o t a 1  egg m o r t a l i t y .  t e u c o t h r i x  
c a n  5- c o n t r o l l e d  w i t 1 1  i~eomycirl ( F i s h e r  e t  a l .  
197ti), and we iiave had good s u c c e s s  w i t h  a  1-3 min 
d i p  of :he feioale abdoinen and a t t a c h e d  eggs  i n  a  
5-10 ppt  s o l u t l o n  of t h e  commercial i o d o p h o r e ,  
Mesdodyne. T h r s  t r e a t m e i l i ,  o n c e  o r  t w i c e  a  week a t  
20°C ac~d l e s s  f r e q u t n t l y  a t  lower t e m p e r a t u r e s ,  
r e s t o r e s  n iaormai r a t e  9: embryo development dnd 
permi- h'aich w i t h  apparently normal l a r v a l  
v i a b i l i t y .  Harper  and T a l b o t  (1984) h a ~ e  descrxbed  
o t h e r  b a c t e r i a  on l o b s t e r  e g g s  but  c o u l d  f i n d  no 
c o r r e l a t i o n  between d e g r e e  of i n f e c t ~ o n  and egg 
l o s s .  

S h e l l  d i s e a s e  can  bc a problem, p a r t i c u l a r l y  
w i i h  v a l u a b l e  c u l r u r e d  brood s t o c k .  We have found 
t i i a t  Wescodyne a p p l i e d  f i i l l  s t r e n g t h  t o  t h e  a f f e c t e d  
a r e a  a p p e a r s  t o  l i n i i t  t h e  s p r e a d  of t h e  d i s e a s e .  

The l a r v a l  p r o d u i t l o n  ne thoos  described i n  t n e  
p r e c e d i n g  s e c t i o n s  were deve loped  d u r r n g  a  aecdde  of 
o p e r a t i o n  of a  s m a l l  I n t e g r a t e d  l o b s t e r  c ~ r l t u r e  
fat  l i r t y  i n  w h ~ c h  year-round montilly p r o a u c t i o n  of 
l a r v a l  l o b s t e r 5  was ot  paramount Importance.  
Hedgecock (19831, i n  a  r e c e n t  rev lew of s e e d s t o c k  
product  ron inetboas f o r  the  :merrcan l o b s t e r ,  saxd 
" P r e s e n t l y ,  t e c h n i q u e 5  t o r  t r u l y  c o n t r n u o u s  
pr i iduc t ion  of l a r v a e  a r e  no t  a v a i l a b l e  .. .". M e  
d i s a g r e e .  I n  c h i s  r e p o r t  we have d e s c r r b e a  a  
t e c h n i q u e  we h3ve been r e f ~ n i n g  t o r  6 y r  and w l t h  
whrcii we now o b t a l n  c o n t r n a o u s  i a r v - l  p r o d u c t i o n ,  

I n  t h e  method pro2oseo i y  iiecigecocn (1983 j ,  

pi io toper rod ,  no t  temperature., LS used t o  ~ n d i l c e  
v l t e l l o g e i 1 e s i s .  T h i s  r e q u i r e s  t h a t  remales be h e l d  
f o r  a  c o n s i d e r d b i e  t ime  h e f o r e  egg extrusion, and 
t h a t  exppilsrve lloldxng s p a c e  t h e r e f o r e  be o c c ~ p ~ e d  
t h r o u g h o u t  t n e  preovr$erous  , )e r Iod .  4 t  t h e  trine t n e  
pa,>er was w r l t t e r i  tiedgecock ?ad c a r r i e d  o n l y  ~9 
fe.nales througk a l l  t h r e e  s t e p s  of t h e  proposed 
metnod,  and o n l y  60L o f  t h e s e  itad spawned., i n  t h e  
meiirod we d e s c r i b e  h c r e  519 u r e o v i g e r o u s  females  
have been p r o ~ p s b e d  and 962 have spawned 
s u c c e s s f u l l y  wrth i n r n ~ m a l  requi rement  f o r  h o l a i n g  
f a c i l d t l e s  and main tenance  p r i o r  t o  spawning.  

Hedgecock and c o i l e a g u e s  ( s e e  h e l s o n  e t  a i ,  
1983) have drsrnlsseu' t e inpera ture  a s  a  s i g n r f l c a n i  
fac  t o r  rti t h e  ~ n d u c t  ion  and s y n c h r o n l z a t r o n  of 
v i t e l l o g e n e s l s  and s p a w n ~ n g  ( '  ... t e m p e r a t u r e  is n o t  
t l ie  f a c t o r  c o n t r o l l i n g  o v r p o s l t  i o n '  - heagecock 
1983). I n  a  commentary on broods tock  problems i n  
l o b s t e r  c u l t u r e  Nedgecock (1983) n o t e d  t h a t  o n l y  
aoilut  h a l f  at  t h e  female5 t h a t  s u c c e s s t - u l l y  l a y  eggs 
111 t h e l r  Labora tory  c a r r y  t h o s e  eggs th rough t o  
hatching, axid i n  uia-ty of t h o s e  t h e  c i u t c h  s ~ z e  lo 

reduced  t o  on;) a  tew hunared eggs  by t h e  end of 
e ~ u h r y o n i c  d e v e l o p i n ~ . i t ,  w i l d  and r e t a i n e d  b r o o d s t o c k  
t h l t  spawn ril our  sys tem c o i t s i s t r n t l y  c a r r y  a  f u l i  
coii~pieme!-t u t  egg5  L I I L G U ~ I I  t o  1rdtci1~ii.g. We Lee1 iiie 
d l i f e r r n c e  is In t h e  temperacure  regimes used a t  o u r  
r e 5 p e c t i v e  l a b o r a t o r i e s .  h e  use  4-5 n o  of d i q t e r  
t e m g e r a t u r e  l e s s  titan 5 ° C  t o  s y n c h r o n i z e  v i t e i l o -  
g e n e s i s  and spawning,  whereas they  use a  rnucil h l g n e r  
w l n t e r  t e m p e r a t u r e  and r e l y  on p h o t o p e r i o d  c o n t r o l  
t o  synchronize v i t e l l o g e n e s ~ s  and spawniag,  

l a  Hedgecock" (1983) o s i n l o n ,  '... r e p r o -  
d u ~  t l v e  e v e n t s  cat1 be c o n t r o l l e d  and s c n e d u l e d  w i t h  
remarkable  a r c h r a c y  u s i n g  p h o t o p e r r o d ' .  Exper iments  
we have conducted  i u g g e s t  t h a t  p r e c i s e  c o n t r o l  c a n  
o n l y  be aci i ieved when both  $notoper iod  and 
rei i iperature ar.; combiried , and t n a t  a s  w l n t e r  
t e i i p e r a t u u r  i n c r e a s e s  above a p p r o x i m a t e l y  6-7°C t h e  
p r i A c i s l o n  d e c l ~ n e s  and t h e  l ~ c i d e n c e  of r e p r o d u c t i \ i e  
f a i l u r e  i n c r e a s e s ,  We s u s p e c t  t h e  probiems t h a c  
Ketigecock and and c o l l e a g u e s  rlave e n c o u n t e r e d  u s i n g  
w r i d  l o b s i e r s  a s  b r o o d s t o c k  r e s u l t  from. t h e i r  use of 
w i n t e r  t e m p e r a t u r e  above t h l s  minlinum. 

R o u t i ~ e  p r o d u c t ~ o n  of seed stocs. :or c u l t u r e  o t  r 
t l ~ e  Anerxcan Lobs te r  r s  now p o s s i o ~ e  s l t h  boch wxld / 
and e u l t u r e d  s t o c k s .  P r e o v i g e r o u s  wzid f e ~ n a i e s  can  
be s e l e c t e d ,  oii t h e  basis of ceiilent g land  s t a g e ,  
f r i m  tile commercial  f i s h e r y  ln t h e  s p r i n g  and b r l l  



prodrice eggs  i n  1-2 mo under ambient c o n d i t i o n s .  
These  o v i g e r o u s  females  can be p l a c e d  ?n a  
t e m p e r a t u r *  reginfie t h a t  w i l l  r e g u l a t e  emoryonic 
development and e n s u r e  on-schedule p r o d ~ c t l i ~ i t  of 
l a r v a e  a!! montlls of t h e  y e a r .  I n  tile 10 y r  we b v e  
been  u s l u g  t h i s  sys tem,  egg e x t r ~ ~ s ; o n ,  f e r t j l i z a t i o n  
and s r iccesszu i  a t r a r h m e n t  ' lave o c c u r r e d  r n  95% of 
t e m a i e s .  O f  t h o s e  a s s i g n e d  t o  a  year-round 
p r o d u c t i o n  s i * h e d u l e ,  85FI i ~ a v e  produced l a r v a e  a t  t h e  
s c h e d u l e d  t i f i e .  

Piethods f o r  t h e  c o n t i n u o u s  p r o d u c t i o n  of l a r v a e  
f rom broodscock  r a i s e d  t o  m a t u r i t y  i n  a  c u l t u r e  
s y s t e m  a r e  n o t  y e t  a c a i l a h l e ,  a l t t i o u g h  c o n s i d e r a b l e  
p r o g r e s s  h a s  been made. I n  t h e  i n t e r i m ,  wi ld  
b r o o d s t o c k  w i l l  have t o  be used .  The mechod we have 
d e s r r i h p d  h e r e  p p r m i t s  year-round p r o d u c t i o n  of  
l a r v a l  l o b s t e r s  f rom b r o o d s t o c k  o b t a i n e d  t h o o g i ~  t h e  
commerc ia l  f i s h e r y  w i t h o a t  t h e  u s u a l  l e g a l  o r  s o c i a l  
c o m p l i c a t i o n s .  
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