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In  recen t m o n th s  groups ranging in co m p os i t ion  from  com m ercial fishermen 
to  representatives o f  national governm ents  have been intensely discussing 
exis ting and  p roposed  regulation o f  fisheries for Panulirus argus, the m os t  valu
able o f  the  w estern  A tlantic  spiny lobsters . These dialogues illustrate th a t  an 
u nd ers tan d ing  o f  th e  biology o f  an exp lo i ted  fish s to ck  is indispensable in eval
u a t ing  m an age m en t concepts.  Thus it is t im ely  to  sum m arize  exis ting knowledge 
o f  lo bs te r  b io logy , how  this insight was ob ta ined ,  and w hat remains to be 
learned.

Diverse and  in ternat ional sources have c o n tr ib u te d  to our  p resent knowledge, 
b u t  I will focus chiefly on  highlights o f  research accom plished in Florida. Organi
za tions such as the  Florida Board o f  Conservat ion  (n o w  the Florida D epartm en t 
o f  N atu ra l  Resources),  the University o f  Miami, the National Marine Fisheries 
Service (fo rm er ly  the  Bureau o f  C omm ercial Fisheries),  the University o f  Florida 
Sea G ran t Program, Florida State  University , and the N ational Park Service have 
all c o n tr ib u te d  to  the biology o f  larval, postlarval, juvenile, and adult segments 
o f  F lorida  lobs te r  populations .

Im p o r ta n t  to assessment o f  the popu la t ion  dynam ics o f  any  species is the 
m an n e r  in which young  or larvae are p ro du ced  and u lt im ate ly  recruited in to  the 
ad u lt  s tock .  This in fo rm ation  was initially determ ined  for Florida lobsters 
th rough  research co n d uc te d  from 1917 through 1920 by C raw ford  and De 
S m id t  a t  the  old Bureau o f  Fisheries Biological S ta t ion  at Key West. Lobster 
c o p u la t io n  and  fertilization were observed and fecundity  o f  lobsters 76-m m  to 
100-mm carapace length was est im ated  to  be from 50 0 ,00 0  to  7 0 0 ,0 0 0  eggs, 
respectively. Only females greater than 76-mm carapace length bore  eggs. 
A lthough  the  flat, spider-like larvae were ha tch e d ,  rearing was unsuccessful, the 
researchers f inding that “ the short em b ry on ic  developm ent may predict a long 
larval life which m ay render artificial p ropagation a very difficult p rob lem .”  This 
is still the  p rim ary  obstacle that has co n fo u n d ed  all a t tem p ts  to rear Florida 
spiny lo bs te r  larvae to the juvenile stage.

Research at Key West provided the im petus  for the first legislation pro tec ting  
F lorida  lobs te r  stocks. Beginning in 1920, commercial harvesting o f  lobsters was 
p ro h ib i ted  from  the first day  o f  March to the first day  o f  June each year in an

1 T h i s  is c o n t r i b u t i o n  n u m b e r  2 6 7  o f  t h e  f l o r i d a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s  Ma r i n e  
R e s e a r c h  L a b o r a t o r y .
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effort  to  conserve b ro o d  stock . Despite th is  dem o ns tra t ion  o f  p rom ising p o te n 
tial o f  Key West lobs te r  investigations, the  facility was all b u t  ab a n d o n ed  after  
1920.

In 1944 ,  S m i th ,  D awson, and Idyll o f  th e  University o f  Miami began co m p re 
hensive lobs te r  studies for the  Florida B oard  o f  Conservation . This research was 
supp lem en ted  by m a jo r  co n tr ibu t ions  to  larval and  postlarval biology by  Lewis 
in  the  early  1950s. As is true for o ther  palinurids,  larvae were show n to  drif t  in 
th e  p lan k to n  fo r  periods o f  6 m on ths  o r  longer before  developing in to  po s t
larvae. Thus, larvae h a tch e d  f rom  Florida s tocks  were p ro bab ly  carried elsewhere 
by currents ,  leaving rec ru i tm en t  to  F lo r ida  principally fro m  C aribbean sources.

During the  early  1960s, there was a n o th e r  great upsurge in research on  larval 
lobsters and the i r  m e th o d  o f  recru itm en t.  The Florida Board  o f  Conservation, 
th rough  the  w o rk  o f  Ingle, Sims, and W itham , fu r th e r  d em on s tra ted  year- round  
tr an sp o r t  o f  larvae to  Florida via the Y u ca tan  and Florida C urren ts .  Significant 
re ten tion  o f  larvae spawned from F lo r ida  lobsters was again show n to  be 
unlikely, as extensive p lank ton  sampling from  the  Florida Keys to  S tu a r t  p ro 
duced  few larvae in in te rm ed ia te  stages o f  developm ent.  Most larvae taken  were 
e i ther  new ly h a tc h e d ,  or were late stage specimens. Principal influxes were at 
nigh t on flood tides. Cultivation o f  larvae again proved fu tile ,  ind ica ting  th a t  
developm ent m ig h t  p roceed  only in oceanic  o ffshore waters.

A lthough  n o t  readily jus tif ied  from  a rep len ishm ent basis, p ro tec t io n  o f  egg- 
bearing  female F lo r ida  lobsters (requested  by the  fishing in d u s t ry )  does give the 
resource a respite from  harvesting and is u n d o u b ted ly  beneficial.  One o f  the 
principal benefits  is as a regulatory  exam ple  for responsible C aribbean lobster  
m anag em en t  program s. Also, a small percen tage  o f  F lorida-spawned larvae may 
survive to  replenish e ither Caribbean s tocks  or our own stocks th rough  entrain- 
m en t  in fo r tu i tously  cycling currents.

Prospects fo r  fu r th e r  successful exp lo ra t io n  o f  spiny lobs te r  larval b iology are 
n o t  encouraging. D eductions regarding leng th  o f  the  developm enta l  period ,  fac
tors th a t  trigger m etam o rp ho s is ,  re la tionships to b rood  s tock  densi ty ,  m o r ta l i ty ,  
places o f  origin, t r a n spo r t  routes ,  fate o f  Florida spaw ned  larvae, and larval 
behavior, all m u s t  be based on exam ina t ions  o f  larvae o f  kn ow n  species iden ti ty .  
M ethods for id en t if ica t ion  are cu rren tly  unreliable. A bewildering variety o f  
larval developm enta l  stages o f  at least th ree  similar species o f  Panulirus can be 
present in p lan k to n  samples, mitigating against positive iden t if ica t ion  o f  speci
mens. Cult ivation o f  larvae o f  know n paren tage  to de te rm ine  characteristic  
species m o rph o log y  has y e t  to  be achieved. Some hope fo r  n ew  unders tand ing  o f  
larval biology does how ever  exis t in th e  form  o f  studies on  larval t ransport  
p resen tly  being c o m p le ted  by  the  N ationa l Marine Fisheries Service S ou theas t  
Fisheries Center.

A lthough  progress on larval studies m a y  have reached an  impasse, the  o u tlo o k  
is b r igh t for increased  unders tand ing  o f  b iology o f  the postlarval stage. In the 
early 1950s, re c ru i tm en t  o f  postlarvae a n d  m orpho logy  o f  early  juveniles were 
first descr ibed. U n fo r tu n a te ly ,  a n o th e r  decade  passed before  these investigations,
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G row th  slows, p robab ly  n o t  exceeding an increase o f  15-mm in carapace length  
per year. A pprox im ate ly  3 years w ou ld  th us  be required for a postlarval lobs ter 
to reach the  m in im u m  legal exp lo i tab le  carapace length  o f  76  m m .

The effects o f  fishing pressure on  the  s truc tu re  o f  juvenile and adult  stocks 
have been an im p o r ta n t  c o m p o n e n t  o f  lo bs te r  research in Florida since the  late 
1940s. However, inad equ a te  fund ing  generally p revented  the  sampling o f  all 
fishery areas to  acquire an accura te  de te rm in a tion  o f  age groups with in  the 
explo i ted  p o pu la t ion .  Nevertheless, valuable observations have been  m ade .  The 
m os t  no tab le  o f  these are th a t  in recent years , a l though to ta l  annual landings 
have rem ained  con s tan t ,  fishing pressure has caused a decline in the  average 
individual size o f  lobsters landed . These observations ind icate  th a t  the tradit ional 
inshore fishery in F lorida  is p roduc ing  the m a x im u m  sustainable yield. Lobster 
m easurem en ts  m ade  in the  late 1940s b y  Dawson and Idyll and in the early 
1960s by R ob inson  and Dimitri ou  b o th  show ed m odes  at a b o u t  82 -m m  carapace 
leng th  and  on ly  ra ther  gradual' decreases in abundance  o f  larger lobsters . Mea
surem ents  recen tly  m ade b y  W arner and b y  Davis show th a t  the  m od e  has 
decreased to  b e tw een  65 to  75 -m m  carapace length and th a t  abundance  o f  
lobsters larger th an  76 m m  now  declines m u c h  m ore  sharply. In add it ion ,  m ost 
o f  the  female lo bs te r  p o pu la t ion  n o w  being harves ted  is th o u g h t  to  be comprised 
o f  size groups th a t  have n o t  y e t  h ad  the  first chance to  reproduce. These studies 
also indicate  th a t  lobs ters  generally d o n ’t becom e vulnerable to  the  trap  fishery 
until they  have reached carapace lengths greater than  60  mm. Therefore ,  addi
tional lobs ter sam pling techniques m u s t  be used to gain a realistic p ic ture  o f  the 
entire  p op u la t io n  s truc ture .

One very im p o r ta n t  aspect o f  lobs te r  biology th a t  has been a lm ost com plete ly  
ignored to  date  is assessment o f  lo bs te r  stocks in deeper waters or in  o th e r  areas 
peripheral to  the  trad it ional inshore fishery. Lobsters have been fo u n d  b enea th  
the Florida S traits ,  on  the  co n t in en ta l  shelf  as far n o r th  as the Carolinas, and on 
the West F lo r ida’ shelf.  However,  the d is tr ibu tion  and com m ercial p o ten t ia l  o f  
stocks in such areas have y e t  to  be de term ined .  These stocks are o f  in te res t  n o t  
only for es tab lishm ent o f  alternative fisheries, b u t  also for the  in fo rm at io n  they  
m ight provide concern ing  lob s te r  g row th ,  m igra t ion , rec ru itm en t,  and in te r
action  with inshore  popu la t ions .  F lorida  D epar tm en t  o f  N atura l  Resources 
Executive D irector,  H arm on  Shields, recently  in i t ia ted  an ex p lo ra to ry  lobs ter  
fishing pro jec t  to  provide answers to  some o f  these questions.

An area exceeding 2 ,0 0 0  square miles n o r th  o f  Dry Tortugas has ju s t  been 
surveyed. B o t to m  top o g rap h y  along  the 50-fa thom  curve showing fea tures  which 
could harbor  unfished  lobs te r  popula t ions  comprise over h a lf  o f  this vast area. 
Side scan sonar surveillance o f  the  sediments c o n du c te d  by the  University o f  
S o u th  Florida m ar ine  geologist Dr. T hom as Pyle const i tu tes  the initial phase o f  
this w ork . The n e x t  cruise o f  D N R ’s R V Hernán Cortez will utilize traps and an 
u n d erw a te r  T V  camera provided by  the  National Marine Fisheries Service Miami 
L abora to ry  to  in tensify  the search  over similar promising b o t to m s  fo r  fishable 
stocks o f  lobsters.
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w hich had been  begun b y  Lewis a t  Miami, were resumed. W itham, w ork ing  for 
the F lorida  Board o f  Conservation, devised a f loating artificial substra te  which 
ap p ro x im a ted  the  m a t ted  vegetation in w hich  postlarvae were know n to  hide. 
This innova tion  greatly facili tated collec tion  o f  postlarvae. By 1970, Witham, 
Sw eat,  and o thers  had found  th a t  free sw im ming transparen t postlarvae are 
recruited  th ro u g h o u t  the year in to  inshore nursery  grounds , such as the  Indian 
River and F lorida  Bay, chiefly  at night during  the  in terval be tw een  the new 
m o o n  and first q uarte r  m oon.

The relationship o f  re c ru i tm en t  to  subsequen t lobs te r  abundance,  specific 
env ironm enta l  factors determ in ing  success o f  postlarval recru itm en t,  and the 
relationships b e tw een  egg or larval p ro d u c t io n  and postlarval abundance  still 
need  clarif ication. Research is being in i t ia ted  n ow  b y  the  F lorida  D epar tm en t  of 
N atu ra l  Resources,  with financial assistance from  the National Marine Fisheries 
Service Federal Aid Office, to  address some o f  these po in ts .  I f  true insight in to  
rec ru i tm en t  can be realized, this in fo rm at io n  could  be applied to forecasting 
changes in abundance  o f  adult s tock  as well as to  enhancing  nursery  ground 
survival o f postlarvae and juvenile spiny lobster.

A lthough  some o f  the principal e lem ents  o f  lobs ter  behavior ,  g row th ,  and 
m igration were kn ow n  by 1950, subsequen t research has been  d irec ted  at resolv
ing these subjects in greater detail.  U nderw ater  s tu d y  o f  lobster  behavior by 
scuba diving has developed in to  a powerful n ew  tool for this e ffo r t .  These in situ 
observations have produced  new  insight in to  lobs te r  m ig ra to ry  pa tte rns  and have 
show n th a t  trap  sampling o f  the s truc tu re  o f  lobs te r  popula t ions  m ay  o ften  be 
misleading. Previous tagging studies ind ica ted  th a t  lobsters cou ld  travel up  to 
100 miles fro m  the point o f  release. However,  m ore  recen t taggings, coupled  
w ith  u n d erw a te r  observations such as those o f  Davis and H errnk ind ,  revealed 
th a t  m o s t  lobsters roam over ra ther  small h om e  ranges and  seldom undertake  
m ore  th an  local seasonal migrations.

Also essential to unders tand ing  lobs te r  po pu la t ion  dynam ics  is a th o rough  
know ledge o f  g row th  and the rela tion  be tw een  age and lob s te r  size. Success in 
ob ta in ing  this in fo rm ation  has been  h indered .  G row th  c an n o t  y e t  be accurately  
ded uced  from  the  progression o f  m od a l  size frequencies because separa tion  of 
th e  po pu la t io n  in to  groups o f  k n o w n  age is difficult.  Possible year  roun d  recru it
m e n t ,  differential g row th o f  juvenile groups recruited a t  d if feren t seasons, and 
varia tion  in g ro w th  o f  individual lobs ters  m a y  p erm it several age groups to 
com prise  specific size classes. Past tagging studies have also been ineffectual in 
providing g ro w th  in form ation  because to o  few recaptures were available for 
rem easurem en t.  G row th  o f  captive lobs ters  should n o t  be considered  represen
tative o f  g row th  o f  wild popu la t ions ,  so our  p resent est im ates  o f  lobs te r  g row th 
m us t  be  ex trapo la ted .

M o n th ly  carapace length  increases o f  juvenile lobsters average 3 .0  to  5 .0 mm 
fo r  th e  first year  o f  life after postlarval recru itm ent.  Then, at carapace lengths o f  
4 0  to  50 m m , these juveniles leave the nursery  grounds for deeper waters .
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