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PREFACE 

Th i s  spec ies p r o f i l e  i s  one o f  a  s e r i e s  on coas ta l  a q u a t i c  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spo r t ,  commerci a1 , o r  e c o l o g i c a l  importance. The p r o f i l  es 
a r e  designed t o  p rov i de  coas ta l  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  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and env i ronmenta l  r e q u i r e -  
ments o f  t h e  spec ies and t o  d e s c r i b e  how popu la t i ons  o f  t h e  spec ies  may be 
expected t o  r e a c t  t o  env i ronmenta l  changes caused by coas ta l  devel opment. Each 
p r o f i l e  has sec t i ons  on taxonany, 1  i f e  h i s t o r y ,  e c o l o g i c a l  r o l e ,  e n v i  ronmental  
requi rements,  and economic impor tance,  i f  appl i c a b l  e. A  t h r e e - r i n g  b i n d e r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s  can be added as t hey  a r e  prepared. Th i s  
p r o j e c t  i s  j o i n t l y  planned and f inanced  by t h e  U.S. Army Corps o f  Engineers and 
t h e  U.S. F i sh  and W i l d l i f e  Serv ice.  

Suggest ions o r  ques t i ons  r e g a r d i n g  t h i s  r e p o r t  shou ld  be d i r e c t e d  t o  one 
o f  t h e  f o l l  owing addresses. 
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CONVERSION TABLE 

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

Mu1 t i p l y  & To Obtain 

mi 11 imeters (m) 
cent imeters ( an) 
meters (m) 
k i  1 m e t e r s  ( km) 

2 
square meters (m ) 10.76 
square k i  1 m e t e r s  ( km2) 0.3861 
hec tares  (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 ic  meters (m3) 35.31 cub ic  f e e t  
cub ic  meters 0.0008110 acre- f e e t  

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

Cel s i u s  degrees 1.8("C) + 32 Fahrenhei t degrees 

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

inches 
inches 
f e e t  ( f t )  
f a  thorns 
m i l e s  ( m i )  
nau t i ca l  m i les  ( m i )  

square f e e t  ( f t 2 )  
acres 2 
square m i l e s  (mi ) 

ga l l ons  ( g a l )  3.785 
cubic f e e t  ( f t 3 )  0.02831 
acre- f e e t  1233.0 

ounces (oz )  28.35 
pounds ( l 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 

Fahrenhei t  degrees 0.5556("F - 32) 

m i l  1 imeters 
cent imeters 
meters 
meters 
k i  1 ometers 
k i  1 m e t e r s  

square meters 
hectares 
square k i  1 ometers 

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

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

Ce ls ius  degrees 
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Figure 1 . White mu1 1 e t .  

WHITE MULLET 

S c i e n t i f i c  name . . . . .  Mugil  curema 
Valenciennes, 1836 

Pre fer red  common name . . White m u l l e t  
(F igure 1) 

Other common names . . .  S i l v e r  mu1 l e t  
Class . . . . . . . . . .  Osteichthyes 
Order . . . . . . . . . .  Perciformes 
Family . . . . . . . . . . .  Mugi l idae 

The wh i te  m u l l e t  and s t r i p e d  
m u l l e t  are e a s i l y  separated taxonomic- 
a l l y .  The wh i te  m u l l e t  has 9 anal 
rays and the  pec to ra l  f i n  lengths are 
77%-84% o f  t h e  head lengths;  t he  
s t r i p e d  mu1 l e t  has 8 anal rays  and t h e  
pec to ra l  f i n s  are 66%-74% o f  t h e  head 
1 ength. 

REASON FOR INCLUSION IN  SERIES 

Geographic range: A t l a n t i c  and East- The wh i te  mu1 l e t ,  t he  second most 
e rn  P a c i f i c ;  i n  the  Western A t l a n t i c  comnon species o f  the  fam i l y  Mugi l idae 
from Canada t o  Uruguay; a d u l t s  r a r e  i n  F l o r i d a  waters, c o n s t i t u t e s  a mea- 
no r th  o f  F l o r i d a  (F igure  2) .  surable p ropo r t i on  o f  the  comnercial 

MORPHOLOGY/IDENTIFICATION A I D S  

Dorsal f i n  I V  + I spines, 8 rays; 
anal f i n  I11 spines, 9 rays (11, 10 i n  
j uven i l es ) .  L a t e r a l  1 i n e  sca le  count 
33-39 (usua l l y  38-39). Anal and sec- 
ond dorsal  f i n s  scaled; o r i g i n  o f  
f i r s t  dorsal  f i n  midway between middle 
o f  caudal base and t i p  o f  snout; cau- 
dal  f i n  o f t e n  has dark p o s t e r i o r  
border; s ides o f  body s i l v e r y  w i thou t  
conspicuous s t r i p e s  ; back b l  ue o r  
01 ive ;  go ld  spot on operc le  u s u a l l y  
apparent; adipose eye1 i d  present  
(Hoese and Moore 1977; Rivas 1980). 

mu1 l e t  catch, and i s  a popular  b a i t -  
f i s h  i n  t he  spo r t  f i s h e r y  f o r  b i l l -  
f i sh .  Because wh i te  m u l l e t  feed p r i -  
m a r i l y  on l i v i n g  and dead vegetable 
mat te r ,  as do the  more numerous 
s t r i p e d  mu1 1 e t  (Mygi 1 cephal us), they 
are eco loq ica l  l v  i m ~ o r t a n t  as ~ r i m a r v  
consumers - i n  "the ' food chains of 
coasta l  and es tuar ine  waters. 

LIFE HISTORY 

Spawni ng_ 

I n  1954, a school o f  thousands o f  
spawning wh i te  m u l l e t  was observed 
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Figure 2. D i s t r i b u t i o n  o f  wh i t e  m u l l e t  i n  t h e  South F l o r i d a  Region. 



a t  n i g h t  on the  sur face i n  about 60 m 
o f  water o f f  south F l o r i d a  (Anderson 
1957). Eggs and e a r l y  l a r vae  were 
c o l l e c t e d  near t h e  sur face from t h a t  
depth ou t  t o  t he  a x i s  o f  t he  G u l f  
Stream and northward t o  North 
Carol ina.  Eggs have been c o l l e c t e d  i n  
B i  scayne Bay (Houde e t  a1 . 1976). On 
the  bas is  o f  t he  d i s t r i b u t i o n  o f  l a r -  
vae, Anderson ( 1957 ) concl uded t h a t  
wh i te  mu1 1 e t  i n  F l  o r i  da spawn p r i  mari - 
l y  from A p r i l  through June (extremes, 
March through September). Based on 
gonad devel opment, Mef f o r d  (1955 ) 
assumed t h a t  wh i te  mu1 l e t  spawn from 
A p r i l  through June. I n  t he  Gu l f  o f  
Mexico o f f  Texas, Moore (1974) c o l -  
l e c t e d  wh i te  m u l l e t  w i t h  gonads i n  
post-spawning c o n d i t i o n  i n  1 a te  spr ing  
and e a r l y  fa1 1 , b u t  no t  i n  t he  summer, 
and suggested the  p o s s i b i l i t y  o f  an 
i n t e r r u p t e d  spawning season o r  two 
popul a t i  ons t h a t  spawn a t  d i  f f e r e n t  
times. Two spawning seasons, summer 
and w in te r ,  were repor ted  f o r  Cuban 
waters (A1 varez-Lajonchere 1976 1. 

Un fe r t i  1 i zed wh i te  mu1 1 e t  eggs 
average 0.82 mn i n  diameter. The s h e l l  
has a f i n e l y  etched o r  scratched ap- 
pearance, t he  yo1 k i s  an opaque mass 
w i t h  1 i t t l e  o r  no p e r i v i t e l l  i n e  space, 
and the re  i s  a pa le  ye1 low o i l  g lobu le  
averaging 0.03 mn i n  diameter atop the  
yo1 k mass. Soon a f t e r  f e r t i  1 i z a t i  on 
the  egg increases t o  an average diam- 
e t e r  o f  0.90 mn. Dimensions o f  t he  
egg and o i l  g lobu le  are r e l a t i v e l y  
constant  u n t i l  t h e  egg hatches 40-42 h 
a f t e r  f e r t i  1 i z a t i  on (Anderson 1957). 
Alvarez-Lajonchere (1976) presented 
the  f o l l o w i n g  fecund i t y  equat ion f o r  
Cuban wh i te  m u l l e t ,  where F = number 
of eggs and W = weight  i n  grams: F = 
959.54439W-102947.552. 

Larvae and J uveni 1 es ------ 
Newly hatched l a rvae  l a c k  a 

mouth, f i n s ,  and eye pigment. About 
32 h a f t e r  hatching, when t h e  l a rvae  
are  about 2.6 mm long ( a l l  lengths are  
t o t a l  lengths [TL] unless otherwise 
ind ica ted) ,  t he  pec to ra l  f i n  buds 
begin t o  appear and the  mouth forms. 

F u l l  complements o f  f i n  rays  i n  anal 
and both dorsal  f i n s  charac ter ize  l a r -  
vae 5.3 mm long, and the  two spines 
and ten  rays a re  d i s c e r n i b l e  i n  the  
anal f i n  o f  la rvae about 14.5 mm long. 
Larvae r e t a i n  t he  "11, 10" anal f i n  
u n t i l  about 30-40 mm long, when they 
may be considered j uven i l es ;  t h e  "111, 
9" anal f i n  i s  t h e r e a f t e r  re ta ined  
through m a t u r i t y  (Anderson 1957 ). 
Laboratory-reared f i s h  were 36 mn l ong 
36 days a f t e r  hatching (Houde e t  a l .  
1976 1. Larvae begin appearing inshore 
along beaches and i n  es tua r ies  when 
about 25 mn long and 28 days o l d  
(Anderson 1957 1. By t h e  end o f  t h e i r  
f i r s t  year, j u v e n i l e s  probably reach a 
l eng th  o f  200 mn standard 1 ength (SL) , 
and become sexua l ly  mature. Young 
wh i te  mu1 l e t  c a r r i e d  no r th  by the  Gu l f  
Stream have been repor ted  as f a r  no r th  
as Canada (A1 varez-Lajonchere 1976 1. 

Juven i les  en te r  the  es tua r ies  and 
l i v e  i n  t he  i nne r  marshes f o r  t he  
summer o f  t h e i r  f i r s t  year; they 
emigrate seaward when water tempera- 
t u res  begin dropping i n  t he  f a l l .  
Young mu1 l e t  along the  A t l a n t i c  coas t  
migra te  southward t o  F l o r i d a  o r  f u r -  
t h e r  i n  t h e  f a l l .  Juven i les  become 
scarce along t h e  coast  o f  Texas a f t e r  
October (Moore 1974) and along 
Georgia' s coast  a f t e r  mid-December 
(Anderson 1957 ) . Imni g rants  from 
Georgia probably migra te  t o  inshore 
waters o f  F l o r i d a ,  and t h e  Texas mul- 
l e t  probably migra te  t o  Mexican wa- 
t e r s ,  where they res ide  u n t i l  t h e  
f o l  1 owing s p r i  ng . 
Adul ts  

A f t e r  t h e i  r f i  r s t  year, wh i te  
m u l l e t  are r a r e l y  c o l l e c t e d  no r th  o f  
F l o r i d a  (Anderson 1957 ) . Ma1 es taken 
from a school o f  spawning f i s h  o f f  
t he  south F l o r i d a  coast  averaged 
189 mm SL; females averaged 209 mm 
SL (Anderson 1957). A p o s i t i v e  
c o r r e l a t i o n  between l eng th  and the  
percentage o f  mu1 l e t  t h a t  a re  mature 
i s  i l l u s t r a t e d  i n  F igure  3. The 
average 1 ength o f  wh i te  mu1 l e t  
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Figure  3. The cumulat ive percent  o f  
mature wh i te  m u l l e t  f o r  each l eng th  
group (Mefford 1955). 

caught by commercial f ishermen i n  
F l o r i d a  was about 250 m SL, and the  
maximum was about 350 mn SL (Mefford 
1955). Males i n  Cuban waters g r e a t l y  
outnumber females a t  1 engths shor te r  
than 31 cm FL. There were no sexual 
d i  f ferences i n  the  length-wei ght  re1 a- 
t i o n s h i p  (Alvarez-Lajonchere 1976). 
I n  F lo r i da ,  Mef fo rd  (1955) repor ted  a 
sex r a t i o  o f  about 1:l. It i s  l i k e l y  
t h a t  wh i te  m u l l e t  along the  g u l f  and 
A t l a n t i c  coasts are  separate popula- 
t i o n s  (Rivas 1980 ). 

GROWTH CHARACTERISTICS 

Usi ng 1 arvae and juven i  1 es c o l -  
1 ected i n  Georgia by se i  n i  ng, Anderson 
(1957) est imated a growth r a t e  o f  
about 17 mn per month. Richards and 
Castagna ( 1976 1, us ing  s i  mi 1 a r  mater i  - 
a1 from V i r g i n i a ,  est imated the  growth 
r a t e s  t o  be 17.5-19.5 rrm f o r  each 
half-month o f  t he  summer, o r  more than 
doubl e Anderson' s  val  ue. The growth 
r a t e  o f  17 mn per  month over 1 year 
appears t o  correspond w e l l  t o  the  s i z e  
a t  t h a t  age, b u t  i t  i s  a l so  poss ib le  
f o r  a h igher summer growth r a t e  and a 
much slower w in te r  growth r a t e  t o  
r e s u l t  i n  t he  same s i z e  a t  1 year. 
Using 1 ength-weight data from Mefford 
(1955) and assuming a l eng th  o f  200 
mrn a t  age I, Richards and Castagna 
( 1976 ) devel oped the  f o l  1 owing growth 
equations: 

where Lt = f o r k  l e n g t h  i n  mn, t = t ime 
i n  years, and W t  = weight  i n  grams. 
For each o f  t he  f i r s t  5 years, t h e  
f i r s t  equat ion y i e l d s  f o r k  lengths o f  
203, 288, 327, 345, and 353 mm, and 
t h e  second y i e l d s  weights o f  98, 303, 
454, 537, and 578 g. Alvarez- 
Lajonchere (1976), a t tempt ing  t o  age 
wh i te  m u l l e t  by dorsa l  spine 
sect ions,  est imated t h e  f o l  lowing 
f o r k  lengths f o r  Cuban m u l l e t  a t  ages 
one through four ,  respec t i ve l y :  232, 
285, 333, and 364 mm. He a l so  
repor ted  a length-weight  equat ion o f  
W = 0.0330 L2*738.  The length-weight  
r e l a t i o n s h i p  o f  wh i te  m u l l e t  i n  
F l o r i d a  i s  i l l u s t r a t e d  i n  F igure  4. 

FORK LENGTH (mm) 
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Figure 4. Length-weight r e l a t i o n s h i p s  
f o r  wh i te  m u l l e t  i n  F lo r i da .  A = 
absolute values, B = loglo values 
(from Mefford 1955). 



THE FISHERY 

White mu1 l e t  are no t  h i g h l y  
p r i z e d  as food, b u t  they are valuable 
as b a i t  i n  t he  b i l l f i s h  spo r t  f i she ry .  
Most f ishermen i n  cha r te r  boats 
purchase mu1 l e t  f o r  b a i t ,  b u t  some use 
castnets t o  catch t h e i r  own. 

I n  F lo r i da ,  most o f  t he  commer- 
c i a l  wh i te  m u l l e t  a re  taken by the  
s t r i p e d  mu1 l e t  f i she ry .  I n  years when 
the  wh i te  mu1 1  e t  are unusual l y  abun- 
dant ,  the  catch i s  sor ted  by species; 
b u t  apparent ly  some fishermen and 
r e t a i l e r s  do no t  always separate the  
two species a t  t h e  market. The data 
f o r  wh i te  m u l l e t  landings from 1958 t o  
1981 are g iven i n  Table 1. 

The gears used most o f t e n  t o  
catch wh i te  mu1 1  e t  and s t r i p e d  mu1 l e t  
are trammel nets, g i l l  nets, and 
seines. See the  Species P r o f i l e  f o r  
s t r i p e d  m u l l e t  (Mu i 1  cephalus) f o r  a  
b r i e f  descr i   tio on 41~ o t h e s e e t s  and 
t h e i r  use. There are  no regu la t i ons  
o r  c losed seasons on wh i te  mbl l  e t .  

ECOLOGICAL ROLE 

Data on the  food and feeding 
h a b i t s  o f  wh i te  mu1 l e t  a re  scarce. 
White and s t r i p e d  mu1 l e t  o f t e n  feed on 
the  same food a t  t h e  same t imes and 
places. Larva l  wh i te  and s t r i p e d  
m u l l e t  feed and t h r i v e  on microcrusta-  
ceans. Houde e t  a l .  (1976) repor ted  
t h a t  a  c u l t u r e  o f  wh i te  m u l l e t  l a r vae  
t h r i v e d  on copepod n a u p l i i  and 
copepodi tes .  As 1  arvae grow, t h e i r  
i n g e s t i o n  o f  bottom sediments, 
d e t r i t u s  , and algae increases. Juve- 
n i l e s  do no t  usua l l y  feed on micro- 
crustaceans b u t  j uven i l es  (35-80 mm 
lonq TL) o f  bo th  species may feed on 
d i  no f l age l  1  ates such as ~ r ~ ~ t o ~ e r i d i  n- 
ium sp. (Odum 1968); 1  i ke adu l t s ,  they  - 
r e l y  on t r i t u r a t i o n  i n  t h e i r  n izzard-  
l i k e ,  p y l o r i c  stomachs t o  break down 
food p a r t i c l e s .  The stomach contents 
o f  bo th  j u v e n i l e  and a d u l t  wh i te  and 
s t r i p e d  m u l l e t  i n  Texas were very 
s i m i l a r ,  both i n  the  i tems present  
(sediment p a r t i c l e s ,  d e t r i t u s ,  

Table 1. Annual landings (pounds) o f  
wh i te  m u l l e t  i n  F l o r i d a ,  1958-81. 
(1958-76 data from F l o r i d a  Dep. o f  
Natural  Resources; 1977-81 data  from 
Nat ional  Marine F ishery  Service.) 

Coast 
-- 

Year East  West Combined 
- 

1,138,328 
817,025 
601,964 
655,586 
540,241 
724,485 
586,798 
893,130 
862,129 

1,306,877 
1,334,233 
1,018,763 

823,352 
866,196 
600,658 
806,436 

1,185,964 
843,730 

1,042,780 

diatoms, green a1 gae, and b l  ue-green 
algae) and i n  t he  propor t ions  o f  each 
i t em (Moore 1974). 

I n fo rma t ion  on predat ion  and 
compet i t ion  t h a t  speci f i  ca l  l y  concerns 
wh i te  m u l l e t  i s  scarce, b u t  i n  one 
instance Richards and Castagna (1  976 
repor ted  co l  1  e c t i  ng juven i  1  es w i t h  
i n j u r i e s  probably susta ined dur ing  
a t tacks  by predators  such as weakfish 
(Cynoscion r e  a l i s ) ,  b l  u e f i  sh 
( ~ t ~  s a l t ~ h  and red  drum 

I n  F l o r i d a ,  
o f  adu l t s  are p i sc i vo -  

rous f i s h  and b i rds .  No evidence f o r  
i n t e r s p e c i f i c  compet i t ion  ex i s t s .  



ENVIRONMENTAL REQUIREMENTS Sal i n i  t y  

Temperature 

White m u l l e t  have been co l  l e c t e d  
a t  water temperatures o f  19 t o  3 6 ' ~  i n  
Texas (Moore 1974), 20.1 t o  31 . ~ O C  i n  
V i  r g i  n i  a  (Richards and Castagna 1976), 
and 19.5 t o  35.4Oc i n  F l o r i d a  ( K i l b y  
1955). The species i s  t r o p i c a l l y  
adapted (Moore 1974 1, and experimental 
evidence suggests a  h igh ( 2 8 ' ~  o r  
somewhat g rea te r )  optimum tem era ture  
f o r  wh i te  m u l l e t  (Moore 1973 P . The 
decreasing water temperatures i n  1  a te  
f a l l  may induce juven i l es  t o  emigrate 
from estuar ies  no r th  o f  F lo r i da ,  bu t  
changes i n  photoperiod have no t  been 
r u l e d  ou t  as important  s t i m u l i  
(Anderson 1957 ) . 

On the peninsular  g u l f  coast  o f  
F lo r i da ,  K i  l b y  (1955) repor ted catch- 
i n g  j u v e n i l e  wh i te  m u l l e t  i n  s a l i n i -  
t i e s  ranging from 4 t o  25 ppt. I n  a  
study i n  Texas, wh i te  m u l l e t  adu l ts  
were abundant on ly  i n  s a l i n i t i e s  o f  25 
t o  36 pp t  (Moore 1974). Few enter  
brack ish  waters i n  the northern Gu l f  
o f  Mexico. However, I have c o l l e c t e d  
a d u l t  wh i te  mu1 l e t  from freshwater i n  
Crys ta l  River ,  F l o r i d a  (unpubl . data). 

Relevant data on the e f f e c t s  o f  
d isso lved oxygen, substrate,  depth, 
currents,  d i  seases, and paras i tes  on 
wh i te  m u l l e t  are sore ly  lacking.  
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