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RED SNAPPER IN FLORIDA WATERS 1 /

Rena Barco Futch /  Gerard E. Bruger 2/ 
Marine Research Laboratory 

F lo r ida  Department o f N a tu ra l  Resources 
S t. Petersburg, F lo r ida

ABSTRACT

Inves t iga t ions  o f  the l i f e  h is to ry  o f  red snapper, Lutianus campechanus» 
were conducted in  the Gulf o f  Mexico o f f  the west coast o f  F lo r ida  from 1972 
to 1975. Catches from party  boats f is h in g  west o f  Clearwater Beach, Fia. a t 
depths o f 15-30 fathoms were sampled re g u la r ly .

Two hundred and fo r t y  f i s h  were used in  age and growth analyses. Ages, 
derived from o t o l i t h  examination, ranged from 1 to  5 years, but ages greater 
than 20 years can be expected. Annul i  are formed on o to l i t h s  a t  a time co in ­
c id ing  w ith  spawning season. Sexual dimorphism is  not apparent in  the 
length-weight re la t io n sh ip ,a n d  the equation fo r  th is  re la t io n s h ip  is  Log W = 
2.99420 Log FL -  4.77239. Back-calculated fo rk  lengths are cons is ten t w ith  
data from tagging and other s tud ies .

Red snapper are o p p o r tu n is t ic ,  polyphagous feeders, o ften consuming items 
not associated w ith  re e f- typ e  environments.

Sexual m a tu r ity  is  reached a t  2+ years, and spawning occurs from Ju ly  
through October. Spawning apparently does not occur w ith in  our study area.

Data on the f is h e ry  are presented and show th a t  a large proportion  o f 
immature f is h  are being caught.

1 / C ontr ibu tion  No. 275, F lo r ida  Department o f  Natural Resources, Marine 
Research Laboratory, S t. Petersburg, FL 33701.

2 / Co-authors.

165



INTRODUCTION

The red snapper, Lutjanus campechanus (Poey), has been the o b je c t o f 
an intense commercial f is h e ry  in the Culi o f o r  over a century. In
a d d it io n ,  the number o f  pa rty  boats and spo rt fishermen seeking th is  h igh ly  
regarded food f is h  have increased in  rece Declines in  com m erc ia l
production have caused concern aboul o f th is  va luable resource
since a t  le a s t 1935. Since 1965, ■ landings in  F lo r ida  and
the Gulf S tates, commercial p r o c  n . ' over 35% (F ig . 1).

Although l i t e r a t u r e  concerning red > abundant, l i t t l e  emphasis
has been placed on the l i f e  h is t t  s species u n t i l  recent
years. Most papers have d e a lt  \ has remained v i r t u a l l y
unchanged fo r  100 years , ; i  ng i t s  e f f ic ie n c y .
Other papers presented a t  th i  5 more extensive data on
the present f is h e ry .

Camber (1955) presented l im i te d  r.r e rg !:h-weight re la t io n s h ip s ,  
s ize  a t m a tu r ity ,  sex r a t io s ,  food hab spawning o f  red snapper from
Campeche Bank. Dawson (1963) ca lcu la ted  leng th-w e igh t re la t io n s h ip s  o f 
ju v e n i le  red snapper from the n o r t i  f Mexico. L im ited data on
snapper movement and growth, deduced were given by Topp
(1963), Beaumariage (1964, 1969), Beaumari and W i t t i ch (1966), and Moe 
(1966). Perhaps the most extensive t ork has been done by Moseley
(1965, 1966) and Bradley and Bryan \ along the Texas coast. However,
few b io lo g ic a l  data are a va ila b le  i - : s tocks, which support the
la rg e s t  red snapper f is h e ry  among the (P ig. 1). Therefore, the
F lo r ida  Department o f  Natural Reso ^search Laboratory (FDNR/MRL)
i n i t i a t e d  a program in  September 1 age, growth, reproduction,
and food habits  o f  a p o r t io n  c ' stocks.

METHODS AND MATERr

At the ou tse t o f  th is  program, we sampled catches from party
boats f is h in g  an area west o f Clea-'v- Let ’ a. (F ig . 2 ). During the
. f i r s t  16 months, we were able to  carcasses o f  f i l l e t e d  f is h .
In 1974 we weighed and measured who" co lle c te d  th e i r
carcasses. Reproductive data wer< is h ,  unless otherwise
in d ica te d ; age and growth anted only fo r  whole f i s h .  From a l l
whole f i s h  we measured s tandard, fo r k ,  and to ta l  lengths (SL, FL, TL) in  
m il l im e te rs  (mm) according to L a g le r 's  (1952) methods. Weights were measured 
to  the nearest 5 grams ( g ) . O to l i th s  snd stomach? were excised and
re ta ined  fo r  analyses. O to l i th s  us« * age evaluations were washed in
water and stored in  g ly c e r in  from the time o f  c o l le c t io n  u n t i l  eva lua tion .
A l l  o t o l i t h  r a d i i  were measured from »oint to the most p o s te r io r
p o in t  o f the o t o l i t h .  They were in v e s t ig a to r  and a th i r d
time by j o i n t  e f f o r t  to  reso lve pr ¡es. Any o t o l i t h  readings
not agreed upon by both in v e s t ig a to rs  were not used in  fu r th e r  analyses. One 
reading was made approximately 6 n iths before the second reading; the j o i n t  
reading was made 1 year a f te r  the f i r s t .  ; found th a t  g rea tes t c l a r i t y  was 
achieved when o to l i t h s  were s to re  le a s t  1 yea r, p re fe rab ly  longer.
Gonads were f ix e d  whole, most i i Davidsc i 1 s f i x a t i v e  and some in  B ou in 's
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f i x a t i v e .  Midsection pieces were dehydrated, c leared, embedded in  p a ra f f in ,  
sectioned a t 6 microns (um), and sta ined w ith  Harris  hematoxylin /eosin  Y. 
Analysis o f  reproductive status fo l low s  Moe (1969), except fo r  our grouping 
o f  immature and re s t in g  stages. In a d d it io n ,  we designated a category fo r  
" r ip e "  gonads, ind ica ted  by the presence o f  mature oocytes.

RESULTS AND DISCUSSION

AGE AND GROWTH

Of 240 sets o f  o to l i t h s  examined, 200 sets (83.3%)were readable, and 
agreement could not be reached on the remainder (16.7%). To demonstrate 
p ro p o r t io n a l i ty  between o to l i t h  radius and fo rk  length , a regression l in e  
was f i t t e d  to the 240 data p a irs .  This re la t io n s h ip  is  g iven by the equation 
Y = 8.3187 X -67.0435, where Y is  FL and X is  o to l i t h  radius in  ocu la r micro­
meter u n its  (1 omu = 0.0815 mm). The ca lcu la ted  c o r re la t io n  c o e f f ic ie n t  is  
s u f f i c i e n t l y  high ( r  = 0.9047) to demonstrate p ro p o r t io n a l i ty  between the 
variab les  ( o to l i t h  radius range, 35-78 omu).

From 200 le g ib le  sets o f  o t o l i t h s ,  we aged snapper from I to V years.
We c o lle c te d  f is h  considerably la rg e r  and presumably o ld e r ,  but t h e i r  
o to l i t h s  were i l l e g ib l e .

The formation o f  annul i  on hard parts o f  f is h  a t a s p e c i f ic  time o f  
year is  a c r i te r io n  th a t  must be s a t is f ie d  before an aging technique is  con­
sidered v a l id  (Van Oosten, 1929). Hypotheses concerning annulus formation 
in  f ishes in h a b it in g  t ro p ic a l  waters are varied (Chevey, 1933; Menon, 1953; 
Voss, 1953, Voss, 1954; Clancey, 1956; de Sylva, 1963; Beardsley, 1967; Moe, 
1969; Beaumariage, 1973; Bruger, 1974). Although data were l im i te d ,  Moseley 
concluded th a t  red snapper formed annul i during the spawning season.

Marginal increments on aging s tru c tu re s  have been w ide ly used to show 
time o f  annulus formation in many f ishes (Tabb, 1961; de Sylva, 1963; Moe, 
1969; Beaumariage, 1973). Table 1 presents these data f o r  red snapper 
c o l le c te d  during 1974 and shows th a t  snapper form annul i  from June to 
October, a time co inc id ing  w ith  t h e i r  spawning season. However, spawning 
would not account f o r  annulus formation in  age I f i s h ,  which are apparently 
s t i l l  immature (see Reproduction s e c t io n ) .

Table 2 presents back-ca lcu la ted  fo rk  lengths o f  ages I-V  derived from 
200 sets o f  o t o l i t h  readings. Lengths were ca lcu la ted  using the d i re c t  pro­
p o rt ion  method described by Van Oosten (1929) and the equation F la =Ra(FLc )>

~~^c
where FLa = ca lcu la ted  fo rk  length a t  any yea r, Ra = o t o l i t h  radius to any 
annulus, FLC = fo rk  length a t capture, and Rc = o to l i t h  radius a t capture. 
There is  a wide range o f  s ize  w ith in  a p a r t ic u la r  age. This has also been 
observed in  length frequency-age data by Moseley (1965) and can be expected 
fo r  a f is h  which has a p ro trac ted  spawning season.

Analyses o f j_. campechanus (Moseley, 1965) and i t s  c lose ly  a l l ie d  
congener _L. purpureus Poey (Mênezes and Geste ira , 1974) ind ica te  th a t the
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Table 1. Monthly Marginal Increments from Red Snapper O to l i th s .

Month Number
Mean

Increment
(omu)

Range
(omu)

Standard
Deviation

(omu)

Jan. 32 11.47 6-17 3.62
Feb. 19 9.53 6-16 3.39:
Mar. 20 10.50 5-20 3.33
Apr. 18 11.56 6-18 4.30
May 16 10.44 6-15 2.87
June 14 7.07 0-18 5.40
July 16 2.44 0-15 4.43
Aug. 11 3.55 0-11 3.45
Sept. 5 2.80 0- 5 2.17
Oct. 17 2.82 0-11 2.79
Nov. 14 5.00 3-14 1.52
Dec. 5 7.25 5-11 2.87

Table 2. Back-calculated Fork Lengths o f  Red Snapper, Ages I through V.

Age
Mean FL 

a t Capture 
(mm)

Number I I I
Annul us 

I I I
(mm)

IV V

1 242 6 200
I I 389 83 147 306
I I I 415 83 130 286 373
IV 459 27 129 285 375 444
V 523 1 112 291 366 441 516

Number o f
back-ca lcu la t ions 200 200 194 i n 28 1

Grand mean back-calcu la ted
fo rk  length (mm) 139 294 373 444 516

Average annual increment (mm) 139 155 79 71 72

Range o f  back-ca lcu la ted 79- 218- 255- 373-
fo rk  lengths (mm) 250 396 493 558

Standard dev ia tion (mm) 33.3 34.1 37.3 48.4
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f i r s t  annulus does not form u n t i l  m a tu r ity  and spawning, a t  an age o f 2+ 
years. However, both studies were based on ages obtained from scale readings. 
Growth ra te  data reported by Moseley (1965), Bradley and Bryan (1973), and 
unpublished data c i te d  by Bradley and Bryan suggest th a t  mean growth during 
the f i r s t  year is  approximately 200 mm SL. This compares favorab ly  w ith  our 
back-calcu la ted data (Table 2).

Ontogenetic and seasonal inshore -o ffshore  movement (Moseley, 1965) and 
non-random sampling (caused by hook s ize) may have con tr ibu ted  to  "Rosa Lee's 
phenomenon" (Tesch, 1968) apparent in  our back-ca lcu la ted data. Fishing is  
done o ffsh o re , and uniform hook size is  probably s e le c t iv e  f o r  the fa s te r  
growing, age I f i s h ;  slower growing, sm alle r f is h  e i th e r  are not in  the same 
area o r  simply cannot b i te  the hook. As these f is h  are re c ru i te d  in to  the 
f is h e ry ,  they create a wide s ize  range w ith in  age groups, thus inducing "Rosa 
Lee's phenomenon." Despite the fa c t  th a t  th is  fa c to r  is  apparent in  our 
b ack-ca lcu la t ions , we fee i th a t the aforementioned growth ra te s ,  from other 
studies and from our work, show th a t an age I f i s h  (w ith  annulus) w i l l  be 
approximately 200 mm.

Our ca lcu la ted  annual increments between ages I I  and V are cons is ten t 
w ith  data from tag re turns and w ith  data from Moseley (1965) and Bradley and 
Bryan (1973).

Data from red snapper re turns compiled from Topp (1963), Beaumariage 
(1964, 1969), and Beaumariage and W it t ic h  (1966) y ie ld  a mean annual growth 
o f 78.0 mm TL and 62.6 mm SL fo r  f i s h  205-419 mm SL a t  time o f  re lease. In 
a d d it io n ,  we have one re tu rn  o f  a snapper a t l i b e r t y  1 day less than 10 years 
(Table 3 ). Growth averaged 44.4 mm TL per year; a large p o rt ion  o f  th is  
growth probably occurred in  the f i r s t  3 o r 4 years fo l lo w in g  release.

Table 3. Data fo r  One Long-Term Red Snapper Tag Recovery.

Date SL (mm) TL (mm)

Release 20 Ju ly  1962 238 291
Recapture 19 Ju ly  1972 620 735

Total growth 382 444
Mean growth per year 38.2 44.4

Length-weight re la t io n sh ip s  were ca lcu la ted  from 240 f is h  ranging from 
228 to  676 mm FL (8„98-26061 inches) and from 495 to  5^75 g (1.09-11.41 lb ) .  
N in e ty - f iv e  males, 118 females, and 27 f is h  o f  undetermined sex were used in 
the c a lc u la t io n s .  Sexes were considered separa te ly  to  evaluate possib le ' 
dimorphism. The equations are:

Males: W=1.54728xl0“ 5FL3 ,00777 or Log W=3.00777 Log FL -  4.81043;
Females: W=1.37477x10"5FL3‘ o r  Log W=3.02834 Log FL -  4.86177.

At the oC = 0.05 le v e l ,  there was no s ig n i f i c a n t  d if fe re nce  between males and 
females (Table 4 ) .  Therefore, sexes' were combined and th is  re la t io n s h ip  can 
be expressed by the equation W = 1.68892xn0-5 FL2’ 9 ' o r Log W = 2.99420 
Log FL -  4.77239 (F ig .  3) fo r  f is h  ranging from 200 to  676 mm FL.
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Table 4. S ta t is t ic a l  Comparison o f Male and Female Red Snapper Length-Weight 
Regression Lines.

Residual variances: 26187.1933 Males
24279.1866 Females

f .05 (ca lcu la te d )  98,116 d f  = 1.0786 n .s .
(tabu la ted) 120,120 d f  = 1.43 1 /

Slopes (b) Males: 3.00777
Females: 3.02834

t .05 (ca lcu la ted ) -  d f  = 0.17219 n .s .
(tabu la ted) co d f = 1.96

Elevations :

f .05 (ca lcu la ted ) 1,210 d f  = 0.1688 n .s .
(tabu la ted) 1, oo d f  = 3.84

}_/ Two-ta iled F - te s t  from Snedecor and Cochran (1967).

Table 5. Comparison o f  Length-Weight Relationships o f  Red Snapper Less Than 
300 mm.

Camber (1955)
Juvenile  Adult 

W=1.614xlO~5FL3 *01 W=2.98xl0"5FL2*917

Dawson (1963)
Juven ile  

W=1.1715x10 TL

Futch/Bruger

A 1  1- 5  2 9 9
W=1.6889x10 SFL •

0.26
e>

0.51 0.26
2.10 3.12 2.06
7.11 8.98 6.95

16.90 19.01 16.40
33.08 33.99 32.08
57.27 54.66 55.37
91.09 104.03 81.67 87.84

136.15 153.58 115.65 131.02
216.54 157.19 186.43
294.45 206.83 255.57
388.82 265.12 339.98
501.16 332.58 441.16
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Camber's (1955) leng th -w e igh t re la t io n sh ip s  fo r  f i s h  between 290 and 
750 mm FL produce h igher weights f o r  a given length than does our equation 
(F ig .  3 ). However, Cambe** sampled f is h  p r im a r i ly  from Campeche Bank.

Camber (1955) also presented a length-weight re la t io n s h ip  fo r  ju v e n i le  
red snapper o f  90-190 nm FL and Dawson (1963) gave a re la t io n s h ip  fo r  252 
juven iles, from the northern G u lf,rang ing  from 37 to  354 mm TL (on ly  31
specimens were la rg e r  than 155 mm TL). These data, when compared w ith  an
e x tra p o la t io n  o f  our leng th -w e igh t re la t io n s h ip  to  inc lude f is h  less than 
200 mm FL, are s im i la r  (Table 5) up to  approximately 150 mm, where weights 
from Camber's and Dawson's equations begin to d iverge. Both Camber and 
Dawson f e l t  th a t  a change in  growth ra te  occurred when f is h  reached 155 mm TL 
and 160 mm FL, re sp e c t iv e ly .  Our equation may, th e re fo re ,  be more represen­
ta t i v e  o f  snapper growth over a g reater size range.

The re la t io n sh ip s  o f standard to  fo rk  and fo rk  to  to ta l  lengths are 
h ig h ly  co rre la ted  and can be expressed by the equations:

FL = 1.1585 SL + 13.2697 ( r  = 0.9981, N = 21) and
TL = 1.0678 FL + 3,4637 ( r  = 0.9975, N = 100).

FOOD HABITS

Moseley (1965) and Bradley and Bryan (1973) gave e x ce lle n t accounts o f  
food habits  o f  ju v e n i le  and a d u lt  red snapper from the northwestern G u lf o f 
Mexico.

Previous stud ies o f  red snapper food habits  have been hampered by stomach 
eversión when f is h  ascend from the depths (Stearns, 1884; Adams and Kendall, 
1891; Camber, 1955; Moseley, 1965; Bradley and Bryan, 1973). This was also 
ev iden t in  our study, as 117 o f  213 stomachs examined were empty o r everted. 
Table 6 l i s t s  items found in  stomachs. Forty o f  96 stomachs w ith  food con­
ta ined only b a i t .  Fish and squid b a i t  were equa lly  represented (26 contained 
one or the o the r, e x c lu s iv e ly ,  and 14 contained bo th ) , in d ic a t in g  th a t  snapper 
have no preference fo r  e i th e r  b a i t .

Camber (1955), Moseley (1965), and Bradley and Bryan (1973) found th a t 
f is h  cons t itu ted  a m a jo r i ty  o f  the a d u lt  snapper d ie t .  Although inve rteb ra tes  
were represented s l i g h t l y  more than f is h  in  our samples, th is  was probably due 
to f is h  being more thoroughly digested before stomachs were examined. Dietary 
items va r ied , in d ic a t in g  th a t  red snapper are polyphagous and o p p o r tu n is t ic  
(Moseley, 1965; Bradley and Bryan, 1973). Most inve rteb ra tes  encountered are 
sand-shell dwellers (W il l iam s, 1965; Lyons, 1970; D. K. Camp, pers. comm. 3 / ) .  
One hemichordate worm encountered is  probably o f  the class Enteropneusta, 
described by Barnes (1968) as shallow water in h a b ita n ts ,  some l i v i n g  under

3 / David K. Camp, F lo r ida  Department o f  Natural Resources, Marine Research 
Laboratory, S t. Petersburg, FL 33701, pers. comm.
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Table 6. Items Found in  the Stomachs o f  Red Snapper.

Item Number

Mollusca
Gastropoda

Tonnidae
Tonna galea ( L i n n e ) .................................................................................... 1 1 /

Pelecypoda
Cardiidae

Laevicardium pictum (Ravenel) ........................................................... 1 2 /
Arthropoda

Crustacea 12
Stomatopoda ................................................................................................................  3

S q u il l id a e
S q u il la  de cep tr ix  M a n n in g ....................................................................3
S q u il la  rugosa Bigelow .......................................................................  1

Decapoda
Penaeidae

Trachypeneus s i  mi 1 i  s ( Smi t h ) ................................................................1
Alpheidae ....................................................................................................  2
Paiinuridae

Scylla rus chacei Holthu is  ...............................................................  1
Leucos i idae

I l ia ca n th a  intermedia Miers .............................................................  1
Raninidae

Raninoides.......... sp.........................................................................................1
M a j i d a e .......................................................................................................   3
Portunidae ....................................................................................................  4

Portunus sp..................................................................................................... 1
Goneplaci dae

Prionoplax a t la n t ic a  Kendall .............................................................  1
Hemichordata ......................................................................................................................... 1
Chordata 

Vertebrata 
Angui11 i formes

Ophichthidae ......................................................................................  1
Clupeiformes

Clupeidae ....................................................................................................  2
Gasterosteiformes

Syngnathidae ......................................................................................  1
Péri c i formes

Serranidae
Diplectrum formosum (L in n e ) ......................................................................2

Fish re m a in s ............................................................................................................................26
Fish b a i t  o n l y ........................................................................................................................13
Squid b a i t  o n l y ................................................................................................................... 13
Both f is h  and squid b a i t  o n l y .................................................................................. 14
U n id e n t i f ia b le  remains ....................................................................................................  3
T7 Larval stage.
2/ In g u l le t  o f  f is h  w ith  everted stomach.
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stones and s h e l ls ,  but many common species burrowing in  mud and sand. Presence 
o f  the la rva  o f  the gastropod Tonna galea suggests water-column feeding.
None o f  the food organisms encountered are ob lig a te  rock d w e lle rs , though 
party  boat captains f is h  p r im a r i ly  on rock ledges or o the r areas o f  high r e l i e f .  
One capta in  noted, however, th a t  a "sand bar" w ith  a "show" o f  f i s h  on the 
fathometer almost always y ie lded  snapper.

Most accounts c la s s i fy in g  snapper hab ita ts  have emphasized hard, rocky 
bottoms or ree fs . Smiley (1885:92) quoted Mr. S ilas  Stearns o f  Pensacola,
F ia . as saying, " In  any pa rt o f  the northern Gulf o f  Mexico where there is  a 
rock coral o r gravel there is  a c e r ta in ty  o f  there being red snappers. Some­
times there are kinds o f  food on s h e l ly  bottoms which a t t r a c t  the snappers." 
Ja rv is  (1935) ind ica ted  th a t snapper are on ly  caught in  narrowly re s t r ic te d  
areas o f  favorable bottom, usua lly  depressions or g u l l ie s  on coral or rock 
bottoms. He a t t r ib u te d  th is  r e s t r i c t i o n  to the fa c t  th a t  food m ateria l fo r  
snappers (mainly crustaceans and small f ishe s )  s e t t le s  more abundantly in  
these spots than in  surrounding areas. Camber (1955:28) reported th a t  most 
animals found in  snapper stomachs in h a b it  corál reefs " . . .w here  red snappers 
presumably feed ."  Other researchers (Moe, 1963; Carpenter, 1965) mentioned 
th a t  hard bottoms and rocky reefs are p r im a ry  h a b ita ts ,  w ith  areas o f  high 
r e l i e f  producing the best catches ; b u t  fishermen also reported catches o f 
snappers from areas o f  mud and sand bottoms. Moseley (1965:19) c i te d  several 
reports  o f  stomach contents, no ting  th a t  many food organisms are sand dwellers. 
He concluded, " . . . r e d  snappers are probably not as confined to reefs or rocky 
areas as p rev ious ly  be lieved ."  Sand and she ll  o r mud bottoms ty p i f ie d  8 o f  12 
loca t ion s  where snappers were caught o f f  southwest F lo r ida  (Adams and Kendall, 
1891). G. B. Smith (pers. comm.) £ /  noted while  SCUBA d iv ing  th a t  red snapper 
congregate over rocky bottom, but w i l l  feed up to  500-1000 f t  away, thereby 
exp la in in g  the presence o f  sand-shell dwellers in  snapper d ie ts .

REPRODUCTION

Slides o f  559 gonads were analyzed ( re s u l ts  are summarized in  Figures 4 
and 5 ) ,  gonadal a c t i v i t y  presented in  Table 7 was derived from examining the 
t is su e  from only those whole f i s h  c o n tr ib u t in g  le g ib le  o to l i t h s  to the age 
a n a lys is .  Spawning appears to  occur from Ju ly  through October, w ith  a peak 
in  August-September. Males show considerably more gonadal maturation during a 
g rea te r pa r t o f  the year than females. Spawning, th e re fo re ,  must be c o in c i ­
dent w ith  the time th a t  females are in  r ipe  c o n d it io n , Ju ly  through October 
(F ig .  5 ) .  Ripe females are more in d ic a t iv e  o f  spawning time than spent 
females, since the spent s ta te  may p e rs is t  fo r  several weeks a f te r  actual 
spawning. Adams and Kendall (1891) found no developing gonads between 15 
February and 10 A p r i l  o f f  southwest F lo r id a .  Ja rv is  (1935) dressed 100 red 
snapper from Campeche Bank on 3 November and found p a r t i a l l y  developed m i l t  
or roe in  each. Snapper from Campeche Bank purported ly  spawn between ea r ly  
Ju ly  and mid-September, w ith  a peak in  July-August (Camber, 1955). Moseley

4/ Gregory B. Smith, F lo r ida  Department o f  Natural Resources, Marine Research 
Laboratory, S t. Petersburg, FL 33701, pers. comm.
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¡able 7. Gonadal A c t i v i t y  o f  Red Snapper a t Each Age L í

Gonadal Condition
Age Sex Number Resting A c t ive ^ /  Ripe Spent

I Male 2 2

I I Male 34 18 8 1 7
Female 47 41 6

I I I Male 39 15 15 6 3
Female 44 30 9 3 2

IV Male 10 2 7 1
Female 17 8 6 2 1

V Male 1 1

1/ Six f is h  which were accurate ly  aged could not be used in  ana lys is . 
2/ "A c tive " (Moe, 1969) re fe rs  to  developing gonads.

(1965) reported th a t snapper spawn o f f  Texas from e a r ly  June through mid- 
September. Yet, Bradley and Bryan (1973) believed th a t the presence o f  small 
snapper (34-70 mm SL) o f f  Texas in  January, March, June through October, and 
December suggests a more pro trac ted  spawning season. In  May, June, J u ly ,  
September, and November, they noted snapper gonads were developing, most r i p ­
ening in  June and Ju ly  and a lesser number r ipen ing  in  November. Baughman 
(1943:214) noted a large female L_. b la ck fo rd i i  (=L. campechanus) " f u l l  o f  
p a r t ly  developed spawn" caught o f f  Texas on 3 May.

Paucity o f age I in d iv id u a ls  and preponderance o f  in d iv id u a ls  ages 11-V in  
re s t in g  cond it ion  make i t  d i f f i c u l t  to  determine exact age o f  m a tu r ity .  
Nevertheless, an increase in  gonadal a c t i v i t y  o f  age I I I  f i s h ,  compared to  
age I I  f is h  (Table 7 ) ,  ind ica tes  th a t  m a tu r ity  is  probably reached a f te r  the 
second year (a g e l l+ ) .  The 194 in d iv id u a ls  presented in  Table 7 appear to  be 
rep resen ta tive , w ith  regard to gonadal development, o f  a l l  in d iv id u a ls  shown 
in  Figures 4 and 5. This estimate o f  m a tu r ity  compares favorab ly  w ith  
Camber's (1955) conclusion th a t m a tu r ity  is  a tta ined  a t approximately 300-320 
mm FL and w ith  Moseleys (1965) statement th a t  a sudden change in  cond it ion  
fa c to r  a t  190-300 mm SL re f le c ts  a tta inm ent o f  sexual m a tu r i ty .  In a d d it io n ,
Moseley's (1965) work on j_. campechanus and th a t  by Menezes and Gesteira
(1974) on the c lo s e ly  a l l ie d  species, L_. purpureus Poey, subs tan tia te  the age 
o f m a tu r ity  and f i r s t  spawning as 2+ years.

Reports o f  d e f in i te  spawning loca t ions  o f  red snapper are few. Moe
(1963) described two areas south o f  Panama C ity ,  F ia . in  13-16 fathoms where 
snapper formed large schools and, when caught, released eggs or m i l t  on the 
deck w ithou t external pressure. These areas had been fished  fo r  only a few
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years, so l i t t l e  was known about the frequency o f  th is  occurrence. Moseley 
(1965) hypothesized th a t red snapper u t i l i z e  s im i la r  areas o f f  Texas. The 
intense f is h in g  pressure o f the Clearwater Beach party  boats which f is h  in ­
shore o f 30 fathoms and the s c a rc ity  o f  ac tive  (developing) and r ipe  females 
in  our c o l le c t io n  ind ica te  tha t red snapper do not spawn in  the area we 
stud ied.

The h is to lo g ic a l  examination to which the gonadal t issue  was subjected in 
our study is  a more precise technique than the gross examination or cond it ion  
fa c to r  used by o ther authors. Our study was concentrated in  an area which has 
not been o f c lass ica l concern; however, the re su lts  o f our work compare fa vo r­
ably w ith those conducted in other areas.

THE FISHERY

Ten major processors o f  red snapper from Sarasota to Port Richey, F ia . ,  
were contacted to  determine the approximate number o f commercial snapper 
boats now engaged in  the f is h e ry  in  th is  area. There are a minimum o f 116 
boats from Sarasota, Manatee, P in e l la s ,  and Pasco Counties now f is h in g  between 
the Dry Tortugas and Panama C ity  a t depths o f  10-100 fathoms. Moe (1963) 
reported only 61 boats in  these counties; th e re fo re ,  the number o f  commercial 
boats has increased by a t le a s t 90% in 12 years. During th is  period ,the  ex­
boat p rice  o f  snapper has increased a t le a s t 300% (Carpenter, 1965,and personal 
obse rva t ion ) .

Methods o f  f is h in g  have not changed appreciably since Moe's (1963) ex­
cel le n t  account.

Sarasota, S t. Petersburg, and Clearwater a l l  have party boat f is h e r ie s  
approximately the same size as reported by Moe (1963). Newer boats, however, 
are la rg e r ,  fa s te r ,  and capable o f f is h in g  productive areas fa r th e r  o ffsho re .

The large increase in  the number o f  p r iva te  boats capable o f t ra v e l in g  
the distances required to  catch snapper has created an add it iona l pressure on 
the resources. The number o f  p r iva te  boats th a t  a c tu a l ly  do f is h  fo r  snapper 
is  not known, but many sport-caught f is h  end up on the commercial market 
(personal observa tions).

SUMMARY AND CONCLUSIONS

(1) Commercial red snapper production has dec lined , e sp e c ia l ly  since the peak- 
production year o f 1965, despite constant or increased e f f o r t .

(2) Increased pressure by the spo rt f ish e ry  (pa rty  boat and p r iv a te )  is  e v i ­
dent. The magnitude o f th is  pressure is  not known. Therefore, the 
decline in  commercial production may be due in  pa rt to competit ion from 
spo rt fishermen, even though some percentage o f  the sport catch reaches 
the commercial market.

(3) A large p roport ion  o f  the to ta l  red snapper production (commercial and 
sport)  consists o f  f i s h  which have not reached sexual m a tu r ity  and,
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the re fo re , cannot perpetuate the species. Further eva lua tion  o f  th is  
f in d ing  is  recommended a n d , i f  necessary, appropria te  measures should be 
taken to insure continued a v a i l a b i l i t y  o f  th is  resource.

(4 )  Examination o f  240 o t o l i t h  pa irs  produced 200 sets (83.3%) su ita b le  fo r
age and growth eva lua tions . Ages I-V are represented; o to lo ths  from
o lder f is h  were not le g ib le .  However, tag re turns and in frequen t examples 
o f  excep t io n a lly  large f is h  ind ica te  th a t ages greater than 20 years may 
be a tta ined .

(5) Annuli are formed ye a r ly  a t a time co inc id ing  w ith  spawning season. Other 
fac tors  may also in f luence  annulus form ation; th e re fo re ,  a cause and 
e f fe c t  re la t io n s h ip  is  not im p lied . Proportiona l growth between o to l i t h  
radius and f is h  length is  apparent.

(6) Back-calculated growth rates computed fo r  ages I-V are cons is ten t w ith
estimates from tagging and other s tud ies.

(7) The equation W = 1.68892xl0_5FL2’ 99420 expresses the length-weight 
re la t io n s h ip  o f  red snapper. No sexual dimorphism was ev ident.

(8) Red snapper are o p p o r tu n is t ic ,  polyphagous feeders, o ften  fo rag ing  up to 
1,000 f t  away from reefs and consuming food items not associated w ith  a 
ree f-type  environment.

(9) Spawning occurs from Ju ly  through October, w ith  a peak in  August-September. 
There is  no evidence th a t f is h  spawn w ith in  the study area; th e re fo re ,  a 
spawning m igra tion  is  ind ica ted .

(10) Our work and tha t o f o ther authors ind ica te  th a t  sexual m a tu r ity  is  
reached a t an age o f 2+ years.
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