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PREFACE 

This species p r o f i l e  i s  one of a  ser ies  on coasta l  aquat ic  organisms, 
p r i n c i p a l l y  f i sh ,  o f  sport ,  commerci a1 , o r  eco log ica l  importance. The p r o f i l  es 
are designed t o  prov ide  coastal managers, engineers, and b i o l o g i s t s  w i t h  a  b r i e f  
comprehensive sketch o f  the b i  01 og i c a l  c h a r a c t e r i s t i c s  and environmental requ i re -  
ments o f  t he  species and t o  descr ibe how populat ions o f  t he  species may be 
expected to reac t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, 1  i f e  h i s t o r y ,  ecol og ica l  ro le ,  env i  ronmental 
requirements, and economic importance, i f  appl i c a b l  e. A t h ree - r i ng  b inder  i s  
used f o r  t h i s  ser ies  so t h a t  new p r o f i l e s  can be added as they a re  prepared. This 
p r o j e c t  i s  j o i n t l y  planned and financed by t h e  U.S. Army Corps o f  Engineers and 
the  U.S. F ish and W i l d l i f e  Service. 

A h a b i t a t  s u i t a b i l i t y  index model o f  the  red  drum i s  under prepara t ion  
(Buckley, i n  press). 

Suggestions o r  quest ions regarding t h i s  r e p o r t  should be d i r e c t e d  t o  one 
of the  f o l  1  owing addresses. 

In fo rmat ion  Trans fer  Special i s t  
Nat ional  Coastal Ecosys terns Team 
U.S. F ish and W i l d l i f e  Serv ice 
NASA-Sl i d e l  1  Compu t e r  Compl ex 
1010 Gause Boulevard 
Sl  i d e l  1  , LA 70458 

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



CONVERSION TABLE 

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

Mu1 t i p l y  !?Y To Obta in  

m i l  1  ime te rs  (mn) 
cent imeters  (an) 
meters (m) 
k i  1  ometers ( km) 

square meters (mL) 10.76 
square k i  1  m e t e r s  (km2) 0.3861 
hec ta res  (ha)  2.471 

inches 
inches 
f e e t  
m i l  es 

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

1 i t e r s  ( 1 ) 0.2642 gal  1  ons 
cub i c  meters (m3) 35.31 cub i c  f e e t  
cub i c  meters 0.00081 10 acre- f e e t  

m i l  1  igrams (mg) 0.00003527 ounces 
grams ( g )  0.03527 ounces 
k i lograms ( k  ) 9 2.205 pounds 
m e t r i c  tons t )  2205.0 pounds 
m e t r i c  tons 1.102 s h o r t  tons 
k i  1 ocal  o r i  es ( kcal  ) 3.968 B r i t i s h  thermal u n i t s  

Ce ls ius  degrees 1,8("C) + 32 Fahrenhe i t  degrees 

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

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

square f e e t  ! f t 2 )  
ac res 2 
square m i l e s  (mi ) 

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

ounces ( o z )  28.35 
pounds ( I b )  0.4536 
s h o r t  tons  ( t o n )  0.9072 
B r i t i s h  thermal u n i t s  ( B t u )  0.2520 

m i l  1  imeters 
cent imeters 
meters 
meters 
k i l  ometers 
k i  1  ometers 

square meters 
hectares 
square k i  1  ometers 

1 i t e r s  
cub i c  meters 
cub ic  meters 

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

Fahrenhei t  degrees 0.5556("F - 32) Ce ls ius  degrees 
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Figure  1. Red drum. 

RED DRUM 

NOMENCLATURE/TAXONOMY/RANGE MORPHOLOGY/IDENTI FICATION AIDS 

S c i e n t i f i c  name ............ S c i a e n z  
o c e l l  a tus  ( L i  nnaeus) 

P re fe r red  common name ....... Red drum 
( F i g u r e  1 )  

Other  common names ......... Redf i sh . 
channel bass (Hoese and Moore 1977) 

Class ................... Oste ichthyes 
Order .................... Perc i formes 
Fami ly  .................... Sciaenidae 

Geographic range: The red  drum 
i s  d i s t r i b u t e d  from t h e  
G u l f  o f  Maine t o  Tuxpan, 
Mexico. It i s  r a r e  n o r t h  
o f  New Jersey and most 
abundant i n  t h e  coas ta l  
waters o f  eas te rn  F l o r i d a  
and t h e  G u l f  S ta tes .  
Grea tes t  concent ra t ions  a re  
i n  Lou is iana  and Texas 
(F i gu re  2 ) .  

The r e d  drum has 11 spines on t h e  
do rsa l  f i n  ( t h e  1 1 t h  i s  separate f rom 
t h e  f i r s t  l o ) ,  and 23-25 s o f t  
rays .  The anal f i n  has two spines and 
8-9 s o f t  rays .  The number o f  sca les  
i n  t h e  l a t e r a l  l i n e ,  which extends t o  
t h e  p o s t e r i o r  margin o f  t h e  caudal 
f i n ,  ranges from 45 t o  50. G i l l  
r a ke rs  ,. r a t h e r  s h o r t  and s lender ,  
number 5-6 above and 7-8 below on t h e  
f i r s t  g i l l  a rch  (Hoese and Hoore 
1977). 

General body c o l o r  i n  young red  
drum i s  s i l v e r y ;  o l d e r  f i s h  become 
coppery brown o r  reddish.  The species 
i s  charac te r i zed  by one (sometimes 
more) l a r g e  b l ack  spo t  near t h e  base 
o f  t h e  caudal f i n  above t h e  l a t e r a l  
l i n e  (Hoese and Moore 1977).  





REASON FOR INCLUSIOIV IN  THE SERIES 

The red drum i s  one o f  t h e  most 
impor tan t  s p o r t  and commercial coas ta l  
species i n  t h e  G u l f  o f  Mexico. Spor t  
f i s h i n g  i s  best  d u r i n g  t h e  sp r i ng  and 
f a l l  m i g r a t i o n  runs. A u t h o r i t i e s  i n  
t h e  G u l f  S ta tes  a r e  concerned w i t h  t h e  
d e c l i n e  i n  t h e  abundance o f  red drum. 
For example, Texas has c losed  i t s  
coas ta l  waters t o  commercial f i s h i n g  
f o r  r e d  drum and o t h e r  G u l f  S ta tes  a r e  
cons ide r i ng  s im i  1  a r  management. 

LIFE HISTORY 

Spawning 

Red drum spawn i n  l a t e  summer and 
f a l l .  Dur ing  t h i s  p e r i o d  t hey  
m ig ra te  ou t  o f  es tua r i es  and lagoons 
and move i n t o  deeper water  near  t h e  
mouths o f  bays and i n l e t s  where t hey  
spawn (Pearson 1928; Simmons and 
Breuer  1962; Johnson 1978; P e r r e t  e t  
a l .  1980). Spawning a l s o  takes p l ace  
on t h e  g u l f  s i d e  o f  t h e  b a r r i e r  
i s l a n d s  i n  t h e  M i s s i s s i p p i  Sound 
( P e r r e t  e t  a1 . 1980).  

Most red  drum i n  t h e  Gul f  o f  
Mexico spawn f rom mid-August t o  
December. On t h e  west coast  of 
F l o r i d a ,  spawniqg begins i n  September 
and peaks i n  October (Yokel 1966). 
Along t h e  Alabama coast ,  r e d  drum 
spawning begins i n  mid-August, peaks 
f rom m i  d-September th rough October,  
and con t inues  th rough December (Pe r re t  
e t  a l .  1980). I n  M i s s i s s i p p i ,  r e d  
drum spawn f rom September t o  November. 

The spawning behav io r  o f  t h e  red  
drum i n  c a p t i v i t y  was descr ibed by  
Guest and Lasswel l  (1978). Drumming 
sounds produced by mature ma1 es began 
near  dusk. Males increased t h e i r  
drumming i n t e n s i t y  as t hey  swam c l o s e  
t o  females near t h e  bottom of t h e  
tank .  Each female t h a t  was ready t o  
spawn was a t tended by  severa l  males 
t h a t  nudged t h e  fema le 's  abdomen. One 
spawning episode t ook  p l ace  when t h r e e  
males nudged a female upward and 

re leased  m i l t  as t h e  female re leased  
her  eggs. The drumming and nudging 
peaked between 2130 and 2140 h r .  

Red drum eggs a re  sphe r i ca l  and 
c o n t a i n  1 ( r a r e l y  up t o  6)  c o l o r l e s s  
o i l  d r o p l e t s  (Johnson e t  a l .  1977). 
The chor ion  o f  t h e  egg i s  c l e a r  and 
unsculptured;  egg d iameter  ranges f rom 
0.80 t o  0.98 mm and t h e  p e r i v i t e l l i n e  
space i s  u s u a l l y  l e s s  than 2% o f  egg 
diameter;  o i l  d r o p l e t  diameters range 
f rom 0.22 t o  0.36 mm. 

Labora to ry  s t ud ies  by Hol t e t  a1 . 
(1981) revea led  t h a t  t h e  optimum 
combinat ion o f  temperature and 
s a l i n i t y  f o r  ha tch ing  and l a r v a l  
s u r v i v a l  was 25°C and 30 p p t .  H igher  
temperatures and lower  s a l  i n i t i e s  
u s u a l l y  decreased ha t ch ing  suocess. 
Eggs f l o a t e d  a t  s a l i n i t i e s  o f  25 p p t  
and h igher ,  b u t  sank when s a l i n i t i e s  
dropped below 20 p p t  ( H o l t  e t  a1 . 
1981). I n  a s tudy  i n  Mob i l e  Bay 
(Mar ley 1983), r e d  drum eggs were 
c a r r i e d  i n t o  bays by h i gh  s a l i n i t y  
t i d a l  cu r ren t s .  Such t r a n s p o r t  o f  
eggs i s  u n l i k e l y  d u r i n g  pe r i ods  of 
h i g h  f reshwater  i n f l o w .  

Y 01 k-Sac Larvae 

The yo1 k-sac l a r v a e  o f  red drum 
a r e  4-6 mm long  t o t a l  l e n g t h  (TL) .  
(A1 1 leng ths  i n  t h i s  r e p o r t  a r e  t o t a l  
1  engths unless i n d i c a t e d  o the rw i se ) .  
The dorsa l  and v e n t r a l  f i n  f o l d s  a r e  
cont inuous w i t h  t h e  we1 1 -devel oped 
caudal f i n .  The pec to ra l  and p e l v i c  
f i n s  a r e  underdeveloped, and t h e  
do rsa l  and anal  f i n  rays a r e  
i n d i s t i n c t .  Large numbers o f  brown 
chromatophores a r e  l oca ted  a long t h e  
base o f  t h e  anal f i n  and sma l l e r  
groups a r e  a t  t h e  base o f  t h e  dorsa l  
f i n s  (Pearson 1928). I n f o r m a t i o n  on 
t h e  ecology o f  red  drum yo1 k-sac 
l a r v a e  i s  scarce. 



Post larvae 

Pos t l a rva l  red drum (7  mm long) 
r e t a i n  a small p o r t i o n  o f  the  ven t ra l  
f i n  f o ld  between the  vent and anal 
f i n .  Chromatophores appear on t h e  
head and along the body. Red drum 
10 mm long a re  h e a v i l y  pigmented; when 
they reach 25 mm long, c o l o r  pa t te rns  
appear. The ground c o l o r  o f  t he  post-  
l a r vae  i s  s i  l ve ry ,  and a row o f  f i v e  
t o  seven brown b lo tches l i e s  along the  
l a t e r a l  l i n e .  Scales and t e e t h  a re  
present  (Pearson 1928). 

Pos tl arvae 1 i ve among seagrasses 
and wetlands (Pearson 1928; M i l es  
1950; Bass and Avau l t  1975; H o l t  e t  
a1 . 1983). I n  Louisiana, post1 arvae 
were c o l l e c t e d  over hard sand and s o f t  
mud bottoms (Bass and Avau l t  1975). 
Post larvae may l i v e  i n  open waters 
on l y  du r i ng  low t i d e  and move back 
i n t o  cordgrass marsh a t  h igh  t i d e .  I n  
F lo r i da ,  pos t l a rvae  were most abundant 
a long the  edges o f  meadows o f  
seagrass--par t i  cu l  a r l y  shoal grass 
(Ho l t  e t  a l .  1983). Patchy seagrass 
meadows prov ide  more edges f o r  feeding 
and cover than do continuous meadows. 

The su rv i va l  o f  pos t la rvae about 
two weeks o ld  was lowest a t  20°C and 
h ighest  a t  25°C. Growth r a t e s  o f  
post larvae increased w i t h  increases i n  
s a l i n i t y  (up t o  30 p p t )  and tempera- 
t u r e  (up t o  25°C). 

Juveni 1 es 

Juven i le  red drum (15 t o  300 
mm long) tend t o  migra te  from pr imary 
bays, which open t o  t he  sea, i n t o  
secondary bays which open i n t o  pr imary 
bays. I n  October 1927, small juve- 
n i l e s  ( 1 1  t o  24 mm long)  were abundant 
i n s i d e  Aransas Pass, Texas, bu t  the 
numbers decreased by mid-November 
(Pearson 1928). Small juven i  1 es were 
more abundant i n  primary bays i n  
October and i n  secondary bays i n  
November (Mi 1 es 1950). I n  January, 
red drum (50 mm long) inhab i ted  both 
primary and secondary bays (Mi les  

1950). When 85 t o  100 mm long, they 
repopulated the  deeper waters o f  t h e  
pr imary bays (Mi les  1950). 

Juven i le  red drum i n  Texas i n -  
h a b i t  t he  es tuar ies  f o r  6 months o r  
longer (Per re t  e t  a l .  1980). I n  A p r i l  
o f  years when s a l i n i t y  was 40 t o  50 
ppt, schools o f  j uven i l es  (100 t o  
150 mm long)  concentrated i n  boat 
basins, q u i e t  waters near s p o i l  banks, 
and i n  shal low i s o l a t e d  marshlands 
(Simmons and Breuer 1962). I n  years 
when s a l i n i t i e s  were lower, j uven i l es  
were scat tered among grassy areas i n  
es tuar ies  (Pearson 1928). School s o f  
j u v e n i l e  red drum began t o  d isperse i n  
May; no concentrat ions were observed 
by June. The breakup o f  t h e  schools 
co inc ided w i t h  a movement o f  some 
young f i s h  i n t o  the  G u l f  o f  Mexico 
(Simmons and Breuer 1962). Juveni 1 e 
and a d u l t  r ed  drum a l so  moved i n t o  t h e  
G u l f  o f  Mexico o r  deeper waters i n  o r  
near passes i n  w i n t e r  (Yokel 1966). 

Adu l ts  

Most red drum mature a t  lengths 
o f  305 t o  750 mm when they a r e  4 t o  5 
years o l d  (Pearson 1928). Gunter 
(1950) caught one r i p e  f i s h  425 mm 
long. I n  t he  upper Laguna Madre, 
Texas, M i l e s  (1950) reported r i p e  
males 500 mm long and r i p e  females 
about 550 mm long. Red drum i n  
Alabama were mature when 305 t o  381 mm 
long, and i n  M iss i ss ipp i ,  f i s h  320 mm 
t o  395 mm long were mature (Per re t  e t  
a l .  1980). 

I n  mar i cu l t u re  i n  F lo r ida ,  
i n d i v i d u a l  female red  drum have pro- 
duced from 20,000 t o  2 m i l  l i o n  eggs 
per spawn (Roberts e t  a l .  1978). I n  
Texas, red drum t h a t  spawned i n  tanks 
produced an average o f  1.2 m i l  l i o n  
eggs per spawn (Lasswell  e t  a l .  1977). 

Adu l t  red drum i n  t h e  Gul f  of 
Mexico tend t o  t r a v e l  i n  schools c lose  
t o  shore u n t i l  summer when some move 
i n t o  es tuar ies  (Pearson 1928) ; how- 
ever, some o f  the  l a r g e r  f i s h  remain 



i n  t he  open Gu l f  o f  Mexico year round 
(Simmons and Breuer 1962). 

GROWTH CHARACTERISTICS 

Red drum grow f a s t  i n  e a r l y  l i f e .  
I n  Texas, r e d  drum i n  c u l t u r e  reached 
5 .1  mm TL i n  t h e i r  f i r s t  12 days o f  
l i f e  (Johnson e t  a l .  1977). I n  t he  
lower Ocklockonee River ,  F lo r i da ,  
j u v e n i l e  r e d  drum were 7 1  mm standard 
l eng th  (SL) i n  March (Joseph and 
Yerger 1956), 109 mm i n  Apr i  1, 147 mm 
i n  May, and 216 mm i n  June (Pa r r i sh  
1968). I n  t he  Everglades Nat iona l  
Park, F l o r i d a ,  they  grew 20 mm (TL) 
per  month du r ing  t h e  f a l l  and w i n t e r  
and were about 83 mm long by March 
(Roessler 1967). 

Ages and growth ra tes  o f  a d u l t  
r e d  drum have been est imated by 
scales, o t o l i t h s ,  l e n g t h  frequency, 
and tagging. Standard lengths (mm) 
o f  red  drum i n  a marsh impoundment i n  
South Carol ina,  as est imated by 
reading o t o l  i ths ,  were as f o l l  ows: 
Age I, 365; 11, 486; 111, 610; I V Y  
690; V, 710; V I ,  746; and V I I ,  710 
(Thei 1 i ng and Loyacano 1976). 

I n  Texas, Pearson (19 28) reported 
t h a t  t h e  est imated average lengths of 
f i s h  o f  ages I t o  I11 were as fo l lows:  
Age I, 300; 11, 530; and 111, 630 mm 
(TL). Simmons and Breuer (1962) 
repor ted  ca l  c u l  a ted  growth o f  r e d  drum 
from Texas f o r  ages I t o  I11 as 
fo l lows:  I, 325; 11, 540; and 111, 
760 mm. Growth was slow i n  spr ing ,  
r a p i d  through e a r l y  and mid-summer, 
and slow a t  t he  end o f  summer. I n  
F lo r i da ,  the  growth r a t e s  o f  r e d  drum 
from 1961 t o  1965 ranged from 0.04 t o  
0.66 mm per  day (Table 1). 

The f o l  lowing mean standard 
lengths i n  mm o f  red  drum o f  d i f f e r e n t  
age groups from M i s s i s s i p p i  waters 
were reported by Etzo ld  and Christmas 
(1979): Age I, 340; 11, 540; 111, 
640; I V Y  750; and V, 840. 

From a c o l l e c t i o n  o f  62 red  drum 
(96 t o  1012 mm long) caught i n  
Chandeleur Sound i n  Louis iana and t h e  
M iss i ss ipp i  Sound i n  M iss i ss ipp i ,  t h e  
f o l l o w i n g  Von B e r t a l a n f f y  growth 
equation was determined from age 
determinat ion by o t o l  i ths  (Rohr 1978) : 

Table 1. Lengths and growth o f  red drum tagged and recaptured a f t e r  var ious 
i n t e r v a l s  i n  F l o r i d a  (Pe r re t  e t  a l .  1980). 

Length Period o f  Growth 
a t  tagging Growth growth per  day 

(mm) (mm) (days) (mm) 
Source 

Topp (1963) 
Beaumariage and W i t t i c h  (1966) 
Beaumariage ( 1964) 
Beaumariage (1964) 
Beaumariage (1964 
Beaumariage (1964 1 
I n g l e  e t  a1 . (1962) 
Topp (1963) 
Beaumariage and W i t t i c h  (1966) 
Beaumariage (1964) 
Beaumariage (1964) 
Beaumariage and W i t t i c h  (1966) 



L = 950 mm [I-2.72 -0 '37 ( t  + 0.30)] 
where L = t o t a l  l eng th  and 
t = growth i n t e r v a l  i n  years. 

The length-weight  r e l a t i o n s  f o r  
red  drum from Louis iana and Texas were 
s i m i l a r  (Table 2)  except f o r  t he  
r e l a t i o n  repor ted  by Bass and Avau l t  
(1975), who examined smal ler ,  f a s t e r  
growing f i s h .  

The r e l a t i o n  between t o t a l  length  
and standard l eng th  f o r  8,982 
red drum from Texas ranging from 
67 t o  185 mm (SL) was TL = 12.87 + 
1.77 SL (Harr ington e t  a l .  1979). A 
s i m i l a r  r e l a t i o n  f o r  47 red  drum from 
Texas (253 t o  411 mm SL) was 
TL = 25.19 + 1.13 SL (Luebke 1973). 

THE FISHERY 

The Commercial F ishery  

I n  1971-1981 commercial 1 andi ngs 
of red drum from the  F l o r i d a  g u l f  
coast, A1 abama, M iss i ss ipp i ,  
Louisiana, and Texas increased and 
peaked i n  1973-1978, and general l y  
decreased t h e r e a f t e r  (Tab1 e 3). West 
F l o r i d a  showed the  l e a s t  change from 
1971 t o  1976. The Texas landings 
dec l ined sharp ly  from 1975 t o  1978; 
commercial f i s h i n g  f o r  r e d  drum i n  
Texas was banned i n  1979. Alabama 
commercial landings peaked i n  1973, 
dec l ined u n t i l  1977, recovered some- 
what i n  1978 and 1979, and reached a 
low i n  1981. M i s s i s s i p p i ' s  commercial 
r e d  drum catch peaked i n  1978, 
decreased i n  1980, bu t  increased i n  
1981. 

Lou is iana 's  commercial landings 
o f  red  drum, u s u a l l y  t he  h ighest  o f  
t h e  Gu l f  States, increased gradual l y  
t o  a peak o f  2 m i l  1  i o n  1b i n  1976 and 
then decreased t o  a 1 ow o f  0.7 m i  1 1 i o n  
l b  i n  1980. 

The gear used t o  catch red drum 
var ies  by s ta te ,  bu t  inc ludes g i l l  
nets, trammel nets, haul seines, hand 
l i n e s ,  t r o l l  l i n e s ,  long l ines ,  and 

o t t e r  t r a w l s  (Table 4 ) .  The trammel 
ne t  was the  most common gear used i n  
1974. Long1 ines  were used p r i m a r i l y  
i n  Texas. 

Red drum a re  f i shed commercial ly 
i n  t h e  Gul f  of Mexico year round, bu t  
most landings are made i n  September t o  
February. No Gu l f  o f  Mexico Sta te  has 
a product ion  l i m i t .  The minimum l e g a l  
t o t a l  lengths i n  1982 were F lo r i da ,  12 
inches; M i s s i s s i p p i ,  14.3 inches; 
Louisiana, 16 inches, Alabama, no 
1 i m i t ;  and Texas had no commercial 
f i s h i n g  (Louis iana Department o f  Wild- 
l i f e  and F i she r ies  1983). 

Because o f  decreasing catches, the  
r e d  drum commercial and s p o r t  f i s h -  
e r i e s  i n  the  G u l f  States a re  under- 
going eva lua t i on  w i t h i n  t he  contex t  o f  
resource p lann ing  and management. 

Sport  F ishery 

Red drum f u r n i s h  one o f  the  l a r -  
gest s p o r t  f i s h e r i e s  along t h e  Gul f  o f  
Mexico coast. The est imated spo r t  
catches o f  red  drun f o r  1974 and 1975 
(Table 5 )  showed t h a t  Louis iana had 
the l a r g e s t  catch (26.4 m i l l i o n  I b ) ,  
and Texas the  second l a r g e s t  (15.1 
m i l l i o n  l b ) .  Gu l f  S ta te  s p o r t  catches 
by season a re  shown i n  Table 6. 

I n  Vermi l ion Bay, Louisiana, the  
catches o f  red drum were l a r g e s t  i n  
October i n  1977 (Juneau and P o l l a r d  
1981). I n  1978, the  ca tch  was h ighest  
i n  March, Apr i  1 , and May and i n August 
and September. I n  1979, h ighest  
monthly catches were i n  August and 
September. A comparison o f  t he  spo r t  
catch o f  r e d  drum w i t h  t he  number o f  
1 icenses s o l d  i n  1964, 1965, 1970, and 
1975 i n  Louis iana shows t h a t  t he  catch 
increased 98% whereas 1 i cense sales 
increased by o n l y  46% (Table 7). 

I n  Alabama, Wade (1977) evaluated 
the  catches o f  red  drum of fshore,  
inshore,  from a p i e r ,  and from shore. 
The catch was h igher  i n  the  inshore 
than i n  t he  o f fshore  f i she ry  bu t  t he  
bes t  f i s h i n g  was a t  a p i e r  on Dauphin 
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Table 4. Gu l f  o f  Mexico commercial catch o f  red  drum (thousands o f  pounds) i n  
1974 by type o f  gear and Sta te  (Nat ional  Marine F isher ies  Serv ice Computer Data 
Base, Southeast F i she r ies  Center, Miami, FL). 

Gear Type 

Trammel ne t  
Long1 i ne 
Runaround g i  11 ne t  
Haul seine 
Staked g i  11 he t  
Hand 1  i n e  
Shrimp t raw l  
F ish t raw l  
T r o l l  l i n e  

TX Total  Percent 

Table 5. Estimated average annual Table 7. Louisiana spo r t  catch o f  red  
spo r t  catch of red drum i n  Gu l f  o f  drum and average ca tch  pe r  l i cense  
Mexico States f o r  1974 and 1975 s o l d  i n  se lec ted years (Adkins e t  a l .  
(Nat ional  Marine F isher ies  Serv ice 19791. -- . -,- 
Computer Data Base, Southeast Fisher- 
i e s  Center, Miami , FL) . Thousands Thousands Average 

S ta te  Thousands o f  pounds 
- 

A1 abama 
F l o r i d a  
M i s s i s s i p p i  
Louis iana 
Texas 

o f  o f  catch per  
Years pounds 1  icenses 1  icense (1 b) 

1964 342 80 4 
1965 1,425 8 8  16 
1970 9,926 129 7 7 
1975 26,369 150 176 

Table 6. Mean weight  ( I b )  o f  red drum 
taken by spo r t  f ishermen i n  1979 from 
States along the G u l f  o f  Mexico dur ing  
w in te r  (December-February), sp r i ng  
(March-May) , summer ( June-Augus t )  , and 
fa1 1  (September-November) ; from Per re t  
e t  a l .  (1980). 

Season 

Sta te  Winter Spr ing Summer Fa1 1  Mean 

AL 2.88 22.50 5.50 7.43 9.58 
F  L  4.56 4.26 5.10 5.07 4.75 
MS 1.00 11.10 2.00 1.67 3.94 
LA 2.71 2.05 1.67 2.58 2.25 
TX 1.33 2.33 2.00 2.40 2.02 
A1 1  2.50 8.45 3.25 3.83 4.51 

I s l and ,  A1 abama. The l a r g e s t  shore 
catches were from Mobile Bay and 
Dauphin Is land.  The l a r g e s t  number o f  
red  drum usua l l y  were caught by 
fishermen i n  p r i v a t e  boats. 

The peak spo r t  catch of red drum 
i n  B i l o x i  Bay, M i s s i s s i p p i ,  and 
M iss i ss ipp i  Sound was i n  September and 
December (Jackson 1972). Throughout 
t he  year o f  1970, the  red  drum catch  
was on l y  1.2% o f  the  t o t a l  s p o r t  f i s h  
catch. 

ECOLOGICAL ROLE 

Red drum are  major predators i n  
es tuar ies  bu t  t h e i r  r o l e  as prey has 
no t  been documented. I n  Louis iana the  



dominant foods by frequency o f  occur- 
rence i n  568 j u v e n i l e  red drum (10 t o  
183 mm l ong  TL) s tud ied  by Bass and 
Avau l t  (1975) were as f o l l ows :  (10 mm, 
Copepoda (100%) ; 10-49 mm, Mys idacea 
(18 t o  67%); 50-69 mm, f i s h  (31  t o  
57%); 70-99 mm, Decapoda (22-60%); 
100-109 mm, Mysidacea (38%) ; 
110-119 mm, Decapoda (66%) ; 
120-149 mm, f i s h  (52%); 150-159 mm, 
Decapoda (63%);  160-169mm, f i s h  
(29%) ; and 170-179 mm, Decapoda (33%). 
I n  Texas, M i l e s  (1950) repor ted  t h a t  
t h e  major  food i t em o f  130 j u v e n i l e  
r ed  drum (40  t o  127 mm TL) cons is ted  
o f  u n i d e n t i f i e d '  shrimp (39.2%); 
Pal  aemonetes sp. (11.5%) ; Penaeidae 

10.1%)- u n i d e n t i f i e d  f i s h  (11.6%); 
!nd u n i i e n t i f i e d  crabs (7.7%). 

An e a r l i e r  food study (Pearson 
1928) o f  236 j u v e n i l e  r e d  drum (10  t o  
68 mm) i n  Texas by s i z e  groups showed 
t h e  f 01 1 owing percentages o f  food by 
volume: 6-16 mm--52% shrimp, 20% 
f i s h ,  6% crabs; 17-30 mm--83% shrimp, 
2% f i s h ,  10% crabs; 31-46 mm--79% 
shrimp, 2% crabs; and 47-68 mm--48% 
f i sh ,  and 50% crabs. 

Juven i l e  red drum feed n i g h t  and 
day (Bass and Avau l t  1975). Small 
j u v e n i l e s  (20 t o  30 mm long )  fed  
du r i ng  t h e  day and n i g h t  b u t  a t e  a 
g r e a t e r  v a r i e t y  o f  organisms du r i ng  
t h e  day. Larger  j u v e n i l e s  (65 t o  

85 mm long)  predominant ly  f e d  on grass 
shrimp (Palaemonetes p u g i o )  du r i ng  t h e  
day, whereas spo t  (Leiostomus 
xanthurus)  was t h e  major  food a t  
n i g h t .  

Juven i l e  red  drum (15 t o  50 mm 
long)  se lec ted  mysids, even a f t e r  
mysid abundance decl ined 41% (Bass and 
Avaul t 1975). When mysids decl  i ned  
f rom 72% t o  4% o f  t h e  organisms i n  
b o t t a n  samples, t h e  f i s h  f ed  on o t h e r  
organisms . 

A d u l t  red drum feed p r i m a r i l y  on 
f i s h ,  shrimp, and crabs (Tab le  8 ) .  
Fish, p r i m a r i l y  menhaden ( B r e v o o r t i a )  
and anchovies (Anchoa), a r e  most 
impor tan t  i n  t h e  w i n t e r  and spr ing ,  
w h i l e  crabs and shrimp a re  impor tan t  
i n  t h e  summer and f a l l  (Boothby and 
Avaul t 1971). 

I n  M i s s i s s i p p i ,  t h e  percent  
f requenc ies  o f  occurrence o f  d i f f e r e n t  
foods o f  r e d  drum (190 t o  780 mm SL) 
were as f o l l ows :  penaeid shrimp, 
40.4; c a l l i n e c t i d  crabs,  54.8; and 
f i s h ,  43.3 (Overs t ree t  and Heard 
1978). The percent  occurrence o f  food 
i tems by season was: Penaeids (53.3%) 
i n  w i n t e r ;  C a l l i n e c t e s  sp. (70.6%) i n  
spr ing ;  C a l l i n e c t e s  sp. (65.4%) i n  
summer; and f i s h  (50.0%) i n  f a l l .  
Shrimp, crabs,  and f i s h  a l s o  made up 
t h e  major foods o f  1,197 r e d  drum f rom 
Texas (Simmons and Breuer 1962). 

Table 8. Seasonal food h a b i t s  o f  349 a d u l t  r e d  drum (250-932 mm long)  i n  
Lou is iana  (Boothby and Avaul t 1971). 

Frequency o f  Major  food  and pe rcen t  ( i n  
occurrence (%) Vol ume (%) parentheses) of t o t a l  volume 

Season F i sh  Crustacea F ish  Crustacea F ish  Crustacea 

Win te r  81 5 0 55 39 Menhaden (16)  Bl  uecrab (23)  
Spr ing  83 5 5 54 38 Anchovy (10)  Bluecrab (20)  
Summer 86 89 34 5 9 Inshore  1 i z a r d a  Penaeid shrimp (22)  
Fa1 1 6 5 81 28 6 5 Anchovy ( 4 )  Penaeid shrimp (32)  

a Synodus foeteus.  



ENVIRONMENTAL REQUIREMENTS 

Temperature and Sal i n i  t y  

M ig ra t i on ,  spawning, and growth 
o f  red drum a r e  a f f ec ted  by water  
temperature and s a l i n i t y .  J u v e n i l e  
red  drum movement ou t  o f  t h e  es tua r i es  
appears t o  be t r i g g e r e d  by t h e  
decrease i n  f a1  1  temperatures. When 
bays and i n l e t s  wann i n  spr ing ,  t h e  
f i s h  m ig ra te  f rom t h e  G u l f  o f  Mexico 
i n t o  t h e  bays. Red drum t o l e r a t e  a  
wide temperature range (2' t o  37.5' C) 
(Table 9) ,  b u t  sudden f reezes  cause 
mass m o r t a l i t i e s  (Gunter 1941 ; Gunter 
and H i1  debrand 1951). A  temperature- 
s a l i n i t y  graph showing r e l a t i v e  abun- 
dance o f  smal l  (120 mm TL) r ed  drum on 
t h e  M i s s i s s i p p i  coas t  had a  major  peak 
a t  25'C and 35 p p t  and a  sma l l e r  peak 

a t  25°C and 30 p p t  (Loman 1978). From 
l a b o r a t o r y  s tud ies ,  H o l t  e t  a1 . (1981) 
found t h e  bes t  cond i t i ons  f o r  ha tch ing  
and 24-h s u r v i v a l  o f  l a r v a l  r e d  
drum were 25'C and 30 p p t .  Tempera- 
t u r e  was a  s u b s t a n t i a l  f a c t o r  
i n  2  week s u r v i v a l  o f  l a r vae ,  
and growth of l a r v a e  was f a s t e r  
a t  25' t o  30°C than a t  20°C. 

Red drum have been c o l l e c t e d  a t  
s a l i n i t i e s  o f  0.14 t o  50.0 p p t  (Table 
10) .  They have been s u c c e s s f u l l y  
acc l  imated t o  f reshwater  (Lasswel l  e t  
a l .  1977). I n  years  when s a l i n i t i e c  
were as h i gh  as 40 t o  50 pp t ,  juve-  
n i l e s  were found o n l y  i n  smal l  s loughs 
and boa t  s l i p s ;  i n  years  o f  lower  
s a l i n i t i e s ,  t h e  j u v e n i l e s  were 
sca t t e red  over  grassy f l a t s  a long t h e  
Texas coast .  Red drum eggs f l o a t e d  i n  

Table 9. Loca t ions  and water  temperatures a t  which r e d  drum have been 
c o l l e c t e d  by va r i ous  i n v e s t i g a t o r s .  

To ta l  l eng ths  Temperature 
S t a t e  (mm) ("C) Source 

Lou i s i ana  15 - 375 5.0 - 37.5 P e r r e t  (1971) 
Lou is iana  220 - 350 15.3 - 30.5 B a r r e t t  e t  a l .  (1978) 
Lou i s i ana  352 - 712 14.3 - 30.7 Juneau (1975) 
Lou i s i ana  60 - 430 15.0 - 34.9 Tarver  & Savoie (1976) 
F l o r i d a  - - -- 16.1 - 26.7 Roessler  (1970) 
F l o r i d a  70 - 120 2  1 Tabb and Manning (1961) 
Texas - - - - 2-33 Simmons & Breuer  (1962) 

Table 10. Loca t ions  and s a l i n i t i e s  a t  which r e d  drum have been c o l l e c t e d  by 
va r i ous  i n v e s t i g a t o r s .  

To ta l  leng ths  S a l i n i t y  
S t a t e  (mm> ( P P ~ )  Source 

F l o r i d a  
F l o r i d a  
F l o r i d a  
Texas 
Lou is iana  
Lou is iana  
Lou is iana  
Lou is iana  

Tabb and Manning 
Roessler  
Gunter and H a l l  
Simmons and Breuer  
Tarver  and Savoie 
Juneau 
P e r r e t  
B a r r e t t  e t  a l .  



s a l i n i t i e s  near 25 p p t  and g rea te r ,  
bu t  sank i n  lower s a l i n i t i e s  ( H o l t  e t  
a l .  1981). Th is  f a c t o r  may i n f l u e n c e  
egg s u r v i v a l ,  s i nce  eggs t h a t  s i n k  t o  
t h e  bottom may become covered w i t h  
s i l t  and d ie .  

D i  ssol  ved Oxygen 

There i s  l i t t l e  i n fo rma t i on  on 
t h e  oxygen requirements o f  red  drum; 
however, low oxygen i n  lower Laguna 
Madre, Texas, i s  known t o  have caused 
a f i s h  k i l l  t h a t  inc luded red  drum 
(Mi 1 es 1950). 

Subs t ra te  

Small red drum (5-7 mm) t h a t  are 
c a r r i e d  i n t o  pr imary bays from t h e  

Gulf  of Mexico move i n t o  seagrass 
areas, e. g. , common widgeonweed 
(Pearson 1928; Simmons and Breuer 
1962; M i l e s  1950). 'The pr imary  f a c t o r  
i n  i n f l uenc ing  t he  abundance o f  smal l  
(6  t o  27 mm) red drum i n  seagrass 
meadows i n  F l o r i d a  was t h e  edge 
e f f e c t .  More red drum were found a t  
t he  edges o f  seagrass meadows than  i n  
t h e  seagrass meadows themselves. 
Seagrass prov ides h a b i t a t  f o r  food, 
and p r o t e c t i o n  f rom predators .  I n  
Lou is iana  es tuar ies ,  however, pos t -  
l a r v a l  and j u v e n i l e  red drum a re  
c o l l e c t e d  a t  low t i d e  over  sand and 
mud bottoms (Bass and Avau l t  1975). 
A t  h i g h  t i d e  t hey  moved i n t o  smal l  
cordgrass wetlands. 
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