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ABSTRACT

Fewer than two dozen pe rt inen t studies have been published on the biology 
o f  snappers and groupers as re la ted  to f ishe ry  management requirements.
Almost h a l f  o f th is  research was based on tagging programs which described 
migratory patterns. There has been only one major e f f o r t  on the basic l i f e  
h is to ry  o f  red grouper (Epinephelus morio) and two investiga tions on red 
snapper ( Lutjanus campechanus) l i f e  h is to ry . This paucity o f  data exemplifies 
the need fo r  s im ila r  l i f e  h is to ry  stud ies, i f  sound management po lic ie s  are to 
be adopted in assuring maximum sustained y ie ld .

1/ Contribution No. 270, Florida Department o f Natural Resources, Marine 
Research Laboratory, St. Petersburg, FL 33701.



Twelve years ago in a b r ie f  note describing length-weight re la tionships 
o f young red snapper (Lutjanus campechanus) from the northern Gulf o f Mexico, 
Charles Dawson began his te x t  by chiding f ishe ry  b io lo g is ts  fo r  neglecting to 
gather s u f f ic ie n t  b io log ica l information to adequately manage the f ishery  fo r  
th is  extremely valuable species. Today, in  Pensacola, F ia . ,  the b irthp lace 
125 years ago o f th is  important Gulf f is h e ry ,  we may f i n a l l y  examine what yet 
needs to be known.

Dr. Dawson's admonishments were not unheeded. Two years la te r ,  in 1965, 
Frank Moseley presented a master's thesis to the Univers ity  o f Texas facu lty  
on the biology o f red snapper in the northwestern Gulf o f  Mexico. That same 
year, Martin Moe began a con tr ibu tion  to the l i f e  h is to ry  of red grouper 
(Epinephelus morio) fo r  the (then) Florida Board o f Conservation, which also 
eventually f u l f i l l e d  p a rt ia l  requirements o f a master's degree at the 
Univers ity  o f  South F lorida. Previously, most o f the b io log ica l research on 
snappers and groupers was confined to contribu tions from a series of tagging 
studies conducted in  Florida with assistance from the S ch litz  Brewing Company 
and from scattered ecological surveys, such as John Bardach's observations on 
Bermuda reef f is h  movement and Springer and McErlean's s im ila r  studies at Key 
Largo in the Florida Keys. These tagging s tud ies, as well as e a r l ie r  surveys 
of the actual f ish e r ie s  and gear development work, did not address key 
aspects o f  the biology o f groupers and snappers. Thus, these studies did not 
supply v i ta l  information required to support management recommendations, 
should the f ish e r ie s  need such regula tion.

Even w ith Moe's contributions to red grouper l i f e  h is to ry , Moseley1 s work 
on red snapper l i f e  h is to ry , and Bradley and Bryan's investiga tion  o f  red 
snapper and associated fishes and crustaceans trawled o f f  Texas in 1970-72, 
we wonder whether there is  s u f f ic ie n t  b io log ica l information to co rrec t ly  
manage the stocks. The la t t e r  work (conducted by the Texas Parks and W i ld l i fe  
Department w ith  PL 88-309 funds from the National Marine Fisheries Service, 
NOAA), one other short con tr ibu tion  to the age o f sexual succession in proto- 
gynously hermaphroditic gag (Mycteroperca m icro lep is ) by McErlean and Smith 
in 1964, and current work on red snapper age, growth, and reproduction (by 
Florida Department o f Natural Resources b io lo g is ts )  are ju s t  beginning to 
answer some o f the fo llow ing f ishe ry  management questions:

1) HOW LONG DO THE FISH LIVE; HOW FAST DO THEY GROW; AND WHAT AGE 
CLASSES ARE VULNERABLE'TO THE FISHERIES?

* Red grouper can l iv e  as long as 30 years, but th e ir  e ffe c t ive  
f ishab le  l i f e  span is  17 years. Growth rates of male and female 
red grouper have been th e o re t ic a l ly  established fo r  ages 1-15. 
Males reach a s l ig h t ly  la rger u lt im ate length than do females, 
but the rate o f  growth fo r  each sex is  believed to be s im i la r .  •

*  Gag have te n ta t iv e ly  been described as a tta in ing  18 cm standard 
length (SL) w ith in  the f i r s t  year and subsequently growing from 
8 to  10 cm SL per year, up to age 6. Eventual age has not been 
established and theore tica l growth has not been determined.
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*  Red snapper may l iv e  at least 9-11 years, but ne ither 
th e i r  e f fe c t iv e  f ishable l i f e  span nor theore tica l growth 
rates have been adequately determined. Western Gulf of 
Mexico red snapper were estimated to achieve 20-25 cm SL 
w ith in  a year and to grow from 6 to 9 cm per year, up to 
th e ir  fourth  "spawning period." Analysis o f measurements 
at recapture o f  tagged red snapper revealed tha t such an 
estimated growth rate appears reasonable.

2) WHEN DO THE FISH BECOME SEXUALLY MATURE; WHAT IS THE 
FECUNDITY OF FISH OF THE PRINCIPAL SPAWNING AGES?

*  Red grouper, protogynously hermaphroditic, undergo sexual 
t ra n s i t io n  from female to male between ages 5-10 years at
a rate o f  approximately 15% per year. Males are reproductive- 
ly  s ig n i f ic a n t  in the population a f te r  10 years.. Females are 
mature (capable o f spawning) between ages 4-6 but, in  terms 
o f fecund ity , achieve th e i r  greatest reproductive potentia l 
when they reach 8-12 years o f  age.

*  Gag, also protogynously hermaphroditic, mature as females 
during th e i r  4th or 5th year and transform in to  males at 
approximately age 10 or 11.

* Red snapper have been thought to mature w ith in  only one year, 
but th is  has yet to be v e r i f ie d .

3) WHERE, WHEN, AND HOW OFTEN DO THEY SPAWN?

* Gonadal a c t iv i t y  o f rea grouper was evident in t issue
co llec t ions  made in  January and February, as well as in October
and November samples. Correlated w ith the photoperiod, the January- 
February gonadal a c t iv i t y  culminated in la te  spring spawning, 
while the October-November a c t iv i t y  regressed in to  a "res t ing  
sta te" by December. No h is to log ica l evidence was found to suggest 
ind iv idua l f ish  spawned more than once each year. Spawning occurs 
p r in c ip a l ly  during April and May. O ff the F lorida west coast, 
spawning is  thought to  occur in  13-15 fathoms.

*  Gag are in  spawning condition from January through March, and 
spawners are believed to be confined to the commercially 
exp lo itab le  stocks from deeper water o f f  west F lorida.

* Gonadal a c t iv i t y  o f red snapper has been observed in  tissue
co llec t io ns  from specimens captured as early  as June and as
la te  as November, from depths greater than 20 fathoms o f f
Tarpon Springs, Fia. Spawning is  thought to occur several times 
throughout the summer, p r in c ip a l ly  during July through September. 
Two spawning areas have been observed during July and August by 
commercial fishermen. These areas are in  10-20 fathoms, due 
south o f  Panama C ity ,  F ia .,  over a f i rm  sand bottom o f gentle
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gradient and l i t t l e  r e l ie f .  This agrees with observations 
o f f  Texas, where spawning a c t iv i t ie s  over level bottom w ith in  
20 fathoms have also been reported. Red snapper apparently 
spawn in  the western Gulf o f Mexico (and o f f  Campeche) from 
June (or July) through September, w ith a peak occurring in 
July and August. 'rA second spawning during " f a l l "  o f f  Texas 
has also been postulated.

4) WHERE ARE THE LARVAE AND JUVENILES DISTRIBUTED -SPECIFICALLY,
DO THEY REQUIRE CRITICAL ECOLOGICAL NICHES?

* L i t t l e  is  known o f the d is t r ib u t io n ,  or even o f descrip tive 
characters o f  red snapper, red grouper, or gag larvae.

*  Red grouper are thought to leave the plankton to become 
benthic at about 20-25 mm SL. Juveniles are dispersed in 
low densities over hard' bottom in depths o f  at leas t 20 
fathoms, where they display c ryp t ic  behavior and are thus 
inaccessible to most co lle c t in g  gear.

*  Juvenile gag have a s im ila r  d is t r ib u t io n  but extend, 
especia lly  during summer, even fa r th e r  in to  sheltered, 
saline bays and coastal lagoons, where they inhab it 
Thalassia grass f la ts  or congregate near rock p i le s .  They 
are often taken with other fishes inc iden ta l to b a i t  shrimp 
trawled from grass f la ts  along F lo r ida 's  central west coast.

* Juvenile red snapper have been captured o f f  Texas over smooth
bottom which is  regu la r ly  trawled fo r  shrimp. I t  is  
generally thought tha t as red snapper grow o lder, they seek
deeper water, although some evidence ind icates juveniles 
subsequently return to shallower water during spring and 
summer a f te r  the f i r s t  w in te r 's  emigration from such areas.

5) WHAT IS THE DISTRIBUTION OF JUVENILES RELATIVE TO THE FISHERY; 
WHAT CAUSES SUCH A DISTRIBUTION?

* Red grouper from 1 to 6 years old (less than 50 cm SL) inhab it
nearshore reefs and h is to r ic a l ly  have been the mainstay o f the 
central west Florida coastal party boat f ish e ry . Larger, 
o lder f is h  have comprised the commercial catch from deeper 
water fa r th e r offshore. Moe cautioned tha t since long - l ived , 
slow-growing fishes are more susceptible to population 
reduction through f ish in g  pressure than s h o r t- l iv e d , fast-growing 
f ishes , constant and in te n s i f ie d  removal o f  newly recru ited
year classes could hinder maintenance o f  s u f f ic ie n t  numbers of 
large f is h  needed to maintain the reproductive v ia b i l i t y  o f the 
resource.

*  Gag fo llow  the same pattern as red grouper, d isp laying an even 
greater va r ia t io n  in  d is t r ib u t io n  during th e i r  l i f e  span.
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Unfortunately, sp e c if ic  de ta ils  are not as well known as 
they are fo r  red grouper.

*  Red snapper juveniles,up to about 15 cm fork  length (FL), 
tha t seasonally inhab it smooth bottom during summer have 
been read ily  captured with shrimp traw ls . Young red 
snapper o f a s im ila r  size have also been collected with 
hook and l in e  over smooth bottom o f f  F lo rida , where they 
appear to forage in  compact schools. The young red snapper do 
not remain long in  one spot, but d e f in i te ly  re turn to the 
same v ic in i t y  in  subsequent summers, as evidenced by tag 
returns.

The stomach contents o f  juven ile  red snapper captured 
in  shallow water ind icate they are opportun is t ic  feeders. 
Invertebrates (shrimps, crabs, and squids) constitu te  a 
substantia l portion o f th e i r  d ie t ,  w ith even tunicates 
being included ( probably by accident) due to sheer 
a v a i la b i l i t y  ra ther than d e s i ra b i l i t y .  Stomach eversión o f 
la rger f is h  from deeper waters, due p r in c ip a l ly  to f ish in g  
methods, hinders accurate d ie t comparisons. Seasonal 
changes in  benthic macrofauna with the onset o f w in ter 
undoubtedly influence the assumed movement o f  red snapper 
in to  deeper water (greater than 15 fathoms) fo llow ing 
summer forages. The predominance o f  squids and mud- 
burrowing shrimps in the stomachs o f young red snapper is  
evidence o f  nocturnal feeding behavior.

6) WHAT ARE THE GENERAL MOVEMENT PATTERNS OF EXPLOITABLE FISH 
STOCKS; WHAT IS THEIR AVAILABILITY TO THE FISHERY; AND HOW 
IS THIS RELATED TO THE REPRODUCTIVE OR RECRUITMENT PATTERNS 
OF THE SPECIES?

* Red grouper move offshore from the shallower reef environments 
as they a t ta in  sexual maturity at about 40 cm SL (age 5). 
Commercial fishermen report seasonal movement o f  the species 
in deeper, offshore water (15-50 fathoms); extensive movement 
is  also v e r i f ie d  by tag re turns, although d is t in c t  patterns 
are not known. Young red grouper do not move during th e ir  
residence at nearshore reefs.

*  Black grouper (Mycteroperca bonaci) tagged and released at inshore 
patch reefs in  the Florida Keys also displayed strong home-reef 
s p e c i f ic i t y .  Even a hurricane fa i le d  to d is rup t th e ir  residence 
during that study. This seems to be common w ith serranids, 
judging from s im ila r  resu lts  in Bermuda tagging studies. When 
ind iv idua l Nassau grouper (Epinephelus s t r ia tu s ) and red hind
(E_. gu tta tus) were transported to other reefs in the v ic in i t y ,  
they a l l  returned to th e i r  o r ig ina l re e f. Extensive tagging o f 
young gag at nearshore reefs o f f  the Florida west coast yielded 
the same evidence o f  tenacious reef s p e c i f ic i t y .
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* Red snapper also d e f in i te ly  show spe c if ic  reef residency. 
This is  indicated by seasonal returns to summer forage 
areas, as well as d is t in c t  congregation at reefs in deeper 
water. The only extensive movement seen in red snapper 
tagged in  the northern Gulf o f  Mexico occurred among f is h  
released a t reefs in water deeper than 15 fathoms. I t  is 
unknown whether such movement was forage-motivated or 
whether i t  occurred in response to reproductive s t im u li .  
Again, movement was only notable when the f is h  began 
l iv in g  in  deeper, offshore areas a f te r  leaving the shallower 
reefs, where they did not move appreciably.
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