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PREFACE

This species p ro f i le  is  one o f a se ries  on coasta l aquatic  organisms, 
p r in c ip a l ly  f is h ,  o f s p o rt, commercial, o r eco log ica l importance. The p ro f i le s  
are designed to  provide coasta l managers, engineers, and b io lo g is ts  w ith  a b r ie f  
comprehensive sketch o f the b io lo g ic a l c h a ra c te r is t ic s  and environmental 
requirements o f the species and to  describe how popu la tions o f the species may be 
expected to  react to  environmental changes caused by coasta l development. Each 
p r o f i le  has sections on taxonomy, l i f e  h is to ry , eco log ica l ro le ,  environmental 
requirem ents, and economic importance, i f  app lica b le . A th re e -r in g  b inder is  
used fo r  th is  series so th a t new p ro f i le s  can be added as they are prepared. 
This p ro je c t is  jo in t ly  planned and financed by the U.S. Army Corps o f Engineers 
and the U.S. Fish and W ild l i fe  Service.

Suggestions o r questions regarding th is  re p o rt should be d ire c te d  to  one o f 
the fo llo w in g  addresses.

In fo rm ation  T ransfe r S p e c ia lis t 
National Wetlands Research Center 
U.S. Fish and W ild l i fe  Service 
NASA-SI i del 1 Computer Complex 
1010 Gause Boulevard 
S l id e l l ,  LA 70458

or

U.S. Army Engineer Waterways Experiment S ta tion  
A tte n tio n : WESER-C
Post O ffic e  Box 631 
V icksburg, MS 39180



CONVERSION TABLE

Metric to U.S. Customary

M ultip ly By

millimeters (mm) 0.03937
centimeters (cm) 0.3937
meters (m) 3.281
meters (m) 0.5468
kilometers (km) 0.6214
kilometers (km) 0.5396

square meters (m2) 10.76
square kilometers (km2) 0.3861
hectares (ha) 2.471

lite rs  (1) 
cubic meters (m3) 
cubic meters (m3)

milligrams (mg) 
grams (g) 
kilograms (kg) 
metric tons ( t )  
metric tons ( t )

0.2642
35.31
0.0008110

0.00003527
0.03527
2.205

2205.0
1.102

kilocalories (kcal) 
Celsius degrees (°C)

inches 
inches 
feet ( f t )  
fathoms
statute miles (mi) 
nautical miles (nmi)

square feet ( f t 2) 
square miles (mi2) 
acres

3.968 
1 .8(°C) 32

U.S. Customary to Metric

25.40
2.54
0.3048
1.829
1.609
1.852

0.0929
2.590
0.4047

gallons (gal) 
cubic feet ( f t 3) 
acre-feet

3.785
0.02831

1233.0

ounces (oz) 283.5
ounces (oz) 28.35
pounds ( lb ) 0.4536
pounds ( lb ) .00045
short tons (ton) 0.9072

B ritish  thermal units (Btu) 0.2520
Fahrenheit degrees (°F) 0.5556(°F 32)

To Obtain

inches 
i nches 
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fathoms 
statute miles 
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square feet 
square miles 
acres

gallons 
cubic feet 
acre-feet

ounces 
ounces 
pounds 
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short tons

B ritish  thermal units 
Fahrenheit degrees

mil limeters
centimeters
meters
meters
kilometers
kilometers

square meters 
square kilometers 
hectares

lite rs
cubic meters 
cubic meters

milligrams 
grams 
k i1ograms 
metric tons 
metric tons

ki local o ri es 
Celsius degrees
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Figure 1. A du lt s i lv e r  sea trou t and sand seatrout. (from  F ischer 1978).

SAND SEATROUT AND SILVER SEATROUT

NOMENCLATURE/TAXONOMY/RANGE
Geographical range: Sand seatrou t

S c ie n t i f ic  nam e...........................Cynoscion are endemic to  the G ulf o f Mexico
arenarius Ginsburg (F igure  2 ), and are found from

Preferred common name   Sand southwest F lo r id a  (Roessler 1970) to
sea trou t (F igure  1) the Bay o f Campeche (H ildebrand

Other common names . . . White t ro u t  1955). The range o f the s i lv e r  sea-
S c ie n t i f ic  name ....................  Cynoscion tro u t  (F igure  3) extends from

nothus (Holbrook) Chesapeake Bay to  the Bay o f
P re ferred common name   S ilv e r  Campeche (H ildebrand and Schroeder

sea trou t (F igure  1) 1928; H ildebrand 1955). I t  is
C la s s  Osteichthyes common on the g u lf  coast, the east
O r d e r ............................................Perciformes coast o f F lo r id a , and as fa r  north
Family   Sciaenidae as North C aro lina .
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MORPHOLOGY/IDENTIFICATION AIDS

The fo llo w in g  m orphological descrip ­
t io n s  o f sand sea trou t and s i lv e r  sea­
t ro u t  were given by Guest and Gunter
(1958).

Cynoscion arenarius Ginsburg

Vèrtebrae 25. S o ft anal rays 11, 
sometimes 10 o r 12. Dorsal s o f t  rays 
modal number 26, commonly 25 o r 27.
Total number o f g i l i  rakers usua lly
14 o r 13, but fre q u e n tly  15. The 
usual number o f g i l i  rakers on the
two limbs o f the f i r s t  arch is  4 + 10 
o r 3 + 10. Caudal not emarginate in  
in d iv id u a ls  over 300 mm long, the 
middle rays being somewhat longer. 
Least depth o f caudal peduncle u sua lly  
sh o rte r than snout; 1.57 to  1.82 in
m a x illa ry . Color pa le , w ith o u t w e ll-  
defined spots, ye llo w ish  above, 
s ilv e ry  below, the  center o f the 
scales above leve l o f g i l i  opening 
sometimes having fa in t  ob lique  rows 
o f cloudy areas. Back cloudy in  
young, the cloudy areas tending to  
form in d e f in ite  cross bands.

Cynoscion nothus (Holbrook)

Vertebrae nearly  always 27, ra re ly  
26. Anal s o ft  rays predom inately 9, 
sometimes 8 and in fre q u e n tly  10 in  
specimens from the A t la n t ic  coast. 
Dorsal ra th e r long, the usual number 
o f s o ft  rays 28 or 29, fre q u e n tly  27, 
less fre q u e n tly  30; the number o f 
rays increas ing  in  more northern 
la t itu d e s ,  the mode being 28 in  g u lf  
specimens. Tota l number o f g i l i  
rakers on the f i r s t  arch in  specimens 
30 to  130 mm long have a mode o f 13, 
fre q u e n tly  12 or 14, ra re ly  15. Most 
common number o f g i l i  rakers on f i r s t  
arch 3 + 10. Snout sh o rte r than the 
le a s t depth o f caudal peduncle. 
Caudal peduncle sh o rt, the length o f 
the m a x illa ry  g rea te r than the 
d istance from p o s te r io r end o f 
in s e rt io n  o f dorsal to  base o f caudal 
on m id line . Eye conspicuously la rg e r 
than in  sand sea trou t. Color pa le , 
w ith o u t conspicuous p igm enta tion , the

upper p a r t usua lly  straw o r w alnut, 
the lower p a r t l ig h te r  s i lv e ry ;  some­
times an in d ic a tio n  o f ir re g u la r  rows 
o f fa in t  spots. In  small in d iv id u a ls , 
up to  about 85 mm standard length 
(S L), the upper p a r t is  more o r less 
f a in t ly  clouded, the cloudy areas
tending to  form transverse bands.

Sand sea trou t and s i lv e r  sea trou t 
are sometimes d i f f i c u l t  to  d is tin g u is h  
(Guest and Gunter 1958; Daniels 1977). 
Ginsburg (1929) presented a key to  a id  
the id e n t i f ic a t io n  o f these species. 
Gunter (1945) noted th a t the s i lv e r  
sea trou t has cteno id  sca les, which
make i t  fee i rougher to  the touch
than sand sea trou t.

REASON FOR INCLUSION IN THE SERIES

The sand sea trou t is  one o f the most 
abundant fish es  in  the es tua rine  and 
nearshore waters o f the g u lf  (Gunter 
1945; Christmas and W aller 1973). 
I t  is  a va luab le  re c re a tion a l species 
(M o ffe tt e t a l.  1979) and a major 
component o f the in d u s tr ia l bottom 
f is h e ry  and shrimp bycatch (Roithmayr 
1965; Sheridan e t a l.  1984). Although 
s i lv e r  sea trou t are abundant in  the 
nearshore waters o f the northern G ulf 
o f Mexico (H ildebrand 1954; Moore e t 
a l.  1970), l i t t l e  study o f th is  
species has been done.

LIFE HISTORY 

Spawning

Sand se a trcu t mature a t 140 to  
180 mm to ta l length (TL) as they 
approach age I in  g u lf  waters o f f  
F reeport, T <as (Shlossman and 
Chittenden 19 1). Sheridan e t a l.  
(1984), worki j w ith  specimens taken 
g u lf-w id e , we e able to  d is tin g u is h  
males a t 84 mm SL and females a t 
82 mm. The im aii es t maturing male 
was 129 mm SL and the sm a llest female 
was 140 mm.
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Shlossman and Chittenden (1981) 
id e n t if ie d  two spawning peaks fo r  sand 
sea trou t in  Texas g u lf  waters using 
in fo rm a tion  from gonad development 
stud ies and c o lle c t io n s  o f small f is h  
(20 to  80 mm TL). They proposed a 
f i r s t  spawning peak in  e a r ly  March to  
May (s p r in g ) , and a second in  la te  
summer (August and September).
Sheridan e t a l.  (1984) found m aturing 
and r ip e  f is h  p r im a r ily  during  March 
and A p r i l ,  a lthough r ip e  females were 
taken in  August and mâles during 
October. Other stud ies o f sand sea­
t r o u t  have ind ica ted  a broad period 
o f spawning during  spring  and la te  
summer (Franks e t a l.  1972; Gall away 
and Strawn 1974; M o ffe tt e t a l.  
1979).

Sand sea trou t spawn in  lower
estua rine  environments o r inshore 
g u lf  waters. Shlossman and Chittenden 
(1981) id e n t if ie d  spawning lo ca tion s  
by analyzing length-frequency
grad ien ts from upper estua rine  areas 
(Cedar Bayou, Texas) to  Galveston Bay 
and shallow g u lf  areas; they found 
th a t spawning took place a t depths o f 
7-22 m. Sheridan e t a l.  (1984) 
co lle c te d  a h igher percentage o f r ip e  
and mature f is h  from samples taken in  
56- to  73-m depth s tra ta  (38%) than 
from any o the r (9 to  17 m, 14%; 18 to  
36 m, 15%; 37 to  55 m, 24%; and 79 to  
91 m, 21%). Ripe sand sea trou t were 
co lle c te d  a t depths o f 73-91 m o f f  
M iss iss ip p i by Franks e t a l.  (1972). 
V a ria tio n  in  spawning depths may be 
due to  d iffe re n ce s  in  depths o f habi­
ta ts  o f f  Texas and the M iss iss ip p i 
Delta  (Sheridan e t a l.  1984).

Simmons (1951) and Simmons and Hoese
(1959) found th a t  mature sand sea trou t 
from Aransas Bay migrated in to  the 
g u lf  through Cedar Sayou during 
May-August, and th a t postla rvae  and 
spent adu lts  entered Aransas Bay on 
incoming t id e s . Shlossman and 
Chittenden (1981) noted th a t the 
inshore movement o f young sand sea­
t r o u t ,  in  l ig h t  o f the proposed b i-  
modal spawning, co inc ided w ith  periods 
o f r is in g  sea le ve l in  the northern

g u lf  due to  surface cu rren ts  and pre­
v a il in g  inshore winds. The spawning
s tra teg y  o f sand sea trou t may be to  
take advantage o f th is  phenomenon to  
f a c i l i t a t e  the tra n s p o rt o f eggs
and/or la rvae from inshore g u lf
spawning areas to  estua rine  and g u lf  
nurseries.

DeVries and Chittenden (1982)
reported th a t  s i lv e r  sea trou t mature 
a t 140 to  170 mm SL (age I )  in  g u lf  
waters o f f  Texas; they a lso determined 
th a t females entered e a r ly  develop­
mental stages a t 100, to  135 mm SL. 
Sheridan e t a l.  (1984) were able to  
id e n t ify  males a t 77 mm SL and females 
a t 80 mm, no ting  an SL o f 140 mm fo r  
the sm a llest m aturing female.

DeVries and Chittenden (1982) re p o rt 
th a t spawning o f s i lv e r  sea trou t 
occurs from e a rly  May to  October in  
Texas g u lf  waters and inc ludes two 
peak periods o f spawning a c t iv i t y ,  
one in  sp ring  and another in  la te  
summer. Each year c lass may produce 
th ree  in tra -y e a r coho rts , two o f which 
occur in  la te  summer. In  o the r 
stud ies in  the g u lf  reg ion , r ip e  f is h  
were noted in  mid-May ( M il le r  1965) 
and throughout August (Gunter 1945; 
H ildebrand 1954). Stuck and Perry 
(1981) analyzed surface nekton and 
concurrent bottom tra w l samples to  
determine th a t  spawning o f s i lv e r  
sea trou t in  waters o f f  M iss iss ip p i 
occurred during  la te  summer and f a l l .

S ilv e r  sea trou t from waters o f f  
Georgia a lso appear to  have two 
spawning peaks (Mahood 1974), the 
f i r s t  in  o ffsho re  waters during  
sp ring  and a second c lo se r to  shore 
in  la te  summer and f a l l .

Sheridan e t a l.  (1984) found r ip e  
females on ly in  A p r il and October 
in  c o lle c t io n s  taken throughout the 
northern g u lf  reg ion ; however, 
maturing females were c o lle c te d  from 
March to  A p r il and August to  October, 
and m aturing males from March to  
October. T he ir c a lc u la tio n s  o f the 
gonadal-somatic index (used to
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in d íca te  reproductive  readiness) 
showed l i t t l e  monthly v a r ia t io n ; 
th e re fo re , spawning may begin e a r l ie r  
than May, the month proposed by 
DeVries and Chittenden (1982).

DeVries and Chittenden (1982) 
suggested th a t s i lv e r  sea trou t use a 
mechanism o f egg o r la rv a l tra n sp o rt 
s im ila r  to  th a t discussed by Shlossman 
and Chittenden (1981) fo r  sand sea­
t ro u t .

fe cu n d ity

Sheridan e t a l.  (1984) estimated 
mean fecu n d ity  fo r  sand sea trou t 
(140 to  278 mm SL) to  be 100,990 
eggs, and 73,900 fo r  s i lv e r  seatrou t 
(140 to  256 mm SL). They a lso 
provided the fo llo w in g  re la tio n s h ip s  
between fe cu n d ity  (F) and standard 
length in  mm (SL), w eight in  g (W), 
and ovary weight in  g (0W):

Sand Seatrout

F = -198,665 + 1,480 SL; r 2 = 0.36 
F = -8,917 + 759 W; r 2 = 0.51
F = 32,557 + 7,893 0W; r 2 = 0.53

S ilv e r  Seatrout

F = -362,882 + 2,570 SL; r 2 = 0.76 
F = -52,623 + 1,309 W; r 2 = 0.84
F = 32,539 + 5,662 0W; r 2 = 0.94.

Larvae

Daniels (1977) described sand sea­
t ro u t  1.75 to  8 mm SL taken in  Loui­
siana coasta l w aters, and Stender
(1980) provided data on morphometries, 
m e ris tie s , p igm entation, and d is t r ib u ­
t io n  fo r  la rv a l s i lv e r  sea trou t from 
South C aro lina  waters. Despite th e ir  
common occurrence and importance, the 
e a r ly  l i f e  h is to ry  o f seatrouts from 
gul.f waters has not been adequately 
stud ied . Stuck and Perry (1981)
described the seasonal occurrence
o f la rv a l Cynoscion spp. as p a rt o f
an ich thyop lankton survey o f 
M iss iss ip p i g u lf  waters. They were 
unable to  separate sand and s i lv e r

sea trou t larvae because o f the lim ite d  
data a v a ila b le  on la rv a l id e n t if ic a ­
t io n .

Juven iles

The use o f estuarine  areas as 
nursery grounds by sand sea trou t was 
reported by Shlossman and Chittenden 
(1981). They noted th a t groups
spawned la te r  in  the season returned 
to  es tua ries  during  m id -spring  a fte r  
overw in te ring  in  the g u lf  and stayed 
u n t i l  they re turned to  deeper waters 
to  spawn. The use o f es tua rine  and 
nearshore waters by ju v e n ile  sand sea­
t r o u t  was a lso noted by Gunter (1945) 
and Christmas and W aller (1973). 
Gallaway and Strawn (1974) f i r s t
observed young-o f-the -year f is h  in
Galveston Bay during  A p r il and
continued to  c o lle c t  them u n t i l
September. Im m igration o f ju v e n ile
sand sea trou t (<30 mm SL) in to  
M iss iss ip p i nursery areas began in  
A p r il o r May, and recru itm en t con­
tinued  through the summer and f a l l  
(Warren and S u tte r 1981). Swingle 
(1971) noted th a t young sand sea trou t 
appeared in  Alabama g u lf  waters in  
May and were most abundant in  June.

Juven ile  s i lv e r  sea trou t are taken 
in  the same general v ic in i t y  as adu lts  
o f f  M is s is s ip p i;  the sm a llest speci­
mens (under 28 mm SL) were taken in  
June to  August and October (Christmas 
and W aller 1973). The major r e c ru it ­
ment o f ju v e n ile  f is h  (20 to  80 mm SL) 
in to  nursery areas o f f  M iss iss ip p i 
Sound occurred in  September (W alle r 
and S u tte r 1981). Lengths increased 
to  110 to  160 mm SL by the fo llo w in g  
June. In  Alabama, sm a llest f is h  (33 
to  74 mm SL) were taken in  September 
(Swingle 1971), whereas in  Texas, 
small f is h  were found in  June and 
September to  November (Gunter 1945).

Adults

A du lt sand sea trou t are most abun­
dant in  bays, lagoons, and shallow 
open waters o f the g u l f  (Gunter 1945). 
Ginsburg (1931) reported th a t  sand
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seatrou t were more common in  inner 
bays, sounds, and shallow er o ffsho re  
w aters, w h ile  s i lv e r  sea trou t were 
more abundant fa r th e r  o ffsho re . 
M i l le r  (1965) believed th a t the 
d is t r ib u t io n  o f the two species
overlapped a t water depths o f 5 to  
16 m.

Warren (1981) found sand sea trou t to  
be more than three  times as abundant
in  n ig h t samples as in  daytime
c o lle c t io n s  (taken a t the same loca­
tio n s )  during  May and June in  
M iss iss ip p i Sound. Larger s i lv e r  
sea trou t seem more suscep tib le  to  
tra w lin g  during  the day; few f is h  
longer than 100 mm SL are taken a t 
n ig h t (DeVries and Chittenden 1982).

A du lt s i lv e r  sea trou t are not taken 
o f f  Texas during  w in te r (December to  
March). They reappear in  sp rin g , 
which may in d ic a te  o ffsho re  
overw in te ring  o f the la rg e r f is h  
(DeVries and Chittenden 1982). 
Chittenden and McEachran (1976)
reported th a t la rge  s i lv e r  sea trou t 
(>140 mm) were most abundant in  deep 
g u lf  waters o f f  Texas in  m id-January, 
but M il le r  (1965) found la rg e r f is h  
in  deep water from February to  A p r i l .  
The abundance o f s i lv e r  sea trou t in  
Texas g u lf  waters increased w ith  
d istance from shore (Gunter 1938); 
the f is h  were common a t depths o f
10-20 m ( M il le r  1965) to  a t le a s t 
65 m (H ildebrand 1954).

GROWTH CHARACTERISTICS

Shlossman and Chittenden (1981) 
aged sand sea trou t co lle c te d  from 
Texas by length-frequency ana lys is . 
Fish th a t were spawned in  the spring  
averaged 160 to  190 mm TL a t 6 months 
and 220 to  280 mm a t age I ,  whereas 
those spawned in  la te  summer ranged 
from 120 to  150 mm TL a t 6 months 
and 210 to  250 mm TL a t age I .  These 
mean lengths a t age I  agree w ith  
those o f P erre t and C a illo u e t (1974), 
but exceed those given by Swingle and 
Bland (1974) and Hoese e t a l.  (1968).

Shlossman and Chittenden (1981) a lso 
aged sand sea trou t using scale 
samples. The f i r s t  annulus formed 
from A p r il through November, although 
they noted th a t f is h  spawned in  
sp ring  and la te  summer may form annu li 
a t d if fe re n t  times. Few f is h  examined 
had annul i  (10%); however, the propor­
t io n  o f f is h  having annul i  increased 
w ith  length  (from  8% a t 150 to  199 mm 
TL, to  24% a t 200 to  249 mm, to  52% a t 
250 to  299 mm, to  71% a t >300 mm).

Barger and Johnson (1980), who 
examined o to l i th s ,  sca les, and v e rte ­
brae from sand sea trou t fo r  in d ic a ­
tio n s  o f  a n n u li, found s ig n if ic a n t  
c o rre la tio n s  between f is h  TL in  mm (X) 
and o to l i th  ra d i i  (Y=-1.13 + 0.22X, 
r= 0 .9 ) , and TL(X) and number o f marks 
on o to l i th s  (Y=178.79 + 87.05X,
r=0 .68). The back-ca lcu la ted  mean 
lengths a t annu li on o to l i th s  were
200 mm TL fo r  one annulus and 247 mm 
fo r  two a nnu li.

Maximum s ize  fo r  sand sea trou t in  
Texas g u lf  waters was estim ated to  be 
342 mm TL (Shlossman and Chittenden 
1981), but few f is h  longer than 
300 mm were taken. These re s u lts  
agree w ith  o the r s tud ies in  the g u lf  
(Gunter 1945; Chittenden and
McEachran 1976; Christmas and W aller 
1973; P erre t and C a illo u e t 1974).
Some la rg e r f is h ,  however, have been 
reported fo r  g u l f  waters. Franks e t 
a l.  (1972) and Adkins and Bowman
(1976) found sand sea trou t w ith  to ta l 
lengths o f 425 to  497 mm, w h ile  T rent 
and P ris ta s  (1977) c o lle c te d  f is h  o f 
540 and 590 mm TL in  g i l i  net samples 
from northwest F lo r id a .

The maximum l i f e  span o f sand 
sea trou t was estim ated to  be 1 to  2 
years fo r  f is h  taken w ith  tra w ls  and 
2 to  3 years fo r  those taken w ith  
o the r gears (Shlossman and Chittenden 
1981). Annual m o r ta lity  (A) was 
ca lcu la ted  to  be near 100% 
(A=99.79%).

Several s tud ies in  the g u lf  have 
provided estim ates o f leng th -w e igh t
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re la tio n s h ip s  fo r  sand sea trou t 
(Table 1).

Monthly increase in  to ta l length  
o f  sand sea trou t was g re a te s t during  
Moy to  October (35 mm TL/month) and 
slowest in  w in te r (5-10 mm TL/month), 
according to  Shlossman and Chittenden
(1981). Warren (1981) estim ated a 
weekly summer growth ra te  o f 5.8 mm 
SL fo r  sand sea trou t from M iss iss ip p i 
Sound.

DeVries and Chittenden (1982) aged 
s i lv e r  sea trou t from g u lf  waters o f f  
Texas by length-frequency and scale 
analyses. They found th a t s i lv e r  
sea trou t reached 130 to  190 mm SL a t 
age I ;  f is h  from the dominant f a l l -  
spawned groups averaged 145 to  150 mm 
SL (range 125-170 mm) a t 11 months and

the Mqy-spawned groups averaged 130 
to  190 mm SL a t 11-14 months. These 
values o f length a t age I  agree w ith  
those reported by Chittenden and 
McEachran (1976). Gunter (1945) 
estim ated th a t f is h  75-110 mm SL 
taken in  May were about 1 year o ld . 
DeVries and Chittenden (1982) found 
few annu li on scales they examined. 
Time o f annulus form ation fo r  the 
group spawned in  May was the fo llo w in g
A p r il to  June, a f te r  the f is h  were 130
to  190 mm SL. The time o f annulus 
form ation fo r  f is h  seaward in  August 
o r September was not c le a r , but
p oss ib ly  was A p r il to  June as w e ll. 
The sm allest f is h  w ith  an annulus was 
130 mm SL; the p ro po rtio n  o f f is h  
w ith  annu li increased w ith  length 
(16% a t 150-159 mm SL, 24% a t 
160-169 mm, 60% a t 170-179 mm
and 100% a t >180 mm).

Table 1. Length-weight regression re la tio n s h ip s  fo r  sand sea trou t and s i lv e r  
sea trou t from se lected s tud ies in  the G u lf o f  Mexico. Log transfo rm ations 
were performed on lengths (mm) and weight (g ) ;  the in te rc e p t is  a and the slope 
c o e f f ic ie n t  is  b fo r  the regression .

Species Measurement
Length 

range (mm) Sex a b Locati on

Sand TL - _ Male -5.6609 3.2572 Texas3
Seatrout TL --- Female -5.6325 3.2420 Texas3

TL 40-338 A ll -5.4698 3.1715 Texas.
SL 125-375 Female -5.09429 3.11303 Texas.
SL 135-350 Male -5.12257 3-13121 Texas
SL 16-217 A ll -4.6575 2.9572 M iss iss ip p i
SL 82-310 A ll -4 .46 2.86 NorthernjjGulf

region

S ilv e r SL 26-188 A ll -4.7582 3.0077 Texas0 f
Seatrout SL 14-186 A ll -4.73352 3.00883 M iss iss ip p i

SL 77-280 A ll -4 .63 2.94 Northern^Gulf
region

3Shlossman and Chittenden (1981). 
".M offe tt e t a l.  (1979).
^Warren (1981). 
jjsheridan e t a l.  (1984).
-DeVries and Chittenden (1982). 
Warren e t a l.  (1978).
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Barger and Johnson (1980) examined 
o to l i th s ,  sca les, and vertebrae from 
s i lv e r  sea trou t fo r  in d ic a tio n s  o f 
annulus fo rm ation ; they found th a t the 
re la tio n s h ip  between the number o f 
marks on o to l i th s  and TL in  mm (X) was 
Y=206.00+11.65X (r= 0 .5 5 ). Back-
ca lcu la ted  mean lengths a t annu li on 
o to l i th s  were 160 mm TL a t the f i r s t  
annulus, 207 mm a t the second, and 
216 mm fo r  the th ird .

The maximum s ize  o f 190 nun (SL) fo r  
s i lv e r  sea trou t reported by DeVries 
and Chittenden (1982) concurred w ith  
fin d in g s  o f previous stud ies 
(H ildebrand and Cable 1934; Gunter 
1945; Christmas and W alle r 1973). 
However, Franks e t a l.  (1972) 
c o lle c te d  a specimen o f 315 mm SL 
(380 miji TL) o f f  M iss iss ip p i coastal 
waters.

DeVries and Chittenden (1982) e s t i ­
mated the maximum l i f e  span o f s i lv e r  
sea trou t to  be 1 -1 .5  years, although 
f is h  may l iv e  to  2 years in  the no rth - 
ce n tra l g u lf  reg ion. Annual m o r ta lity  
was ca lcu la te d  to  be 99.83% (Table 1).

Length-weight re la tio n s h ip s  have 
been developed fo r  s i lv e r  sea trou t 
from several areas o f the g u lf  
(Table 1 ).

S ilv e r  sea trou t spawned in  August 
and September grew fa s te s t in  June and 
September, averaging 25 to  30 mm SL/ 
month (DeVries and Chittenden 1982). 
Growth slowed to  5 mm SL/month during 
December to  March, but increased again 
by March through June to  15 to  20 mm 
SL/month. W alle r and S u tte r (1981) 
estimated f a l l  and w in te r growth to  
be approxim ately 10 mm SL/month fo r  
s i lv e r  sea trou t in  M iss iss ip p i w aters, 
acce le ra ting  to  15 mm SL/month as 
water temperatures increased during  
spring.

THE FISHERY

Sand and s i lv e r  sea trou t are among 
the most common species caught in  the

northern G ulf o f Mexico in d u s tr ia l 
bottom f is h e ry  (Roithmayr 1965; 
Warren 1981). Approxim ately 50,000 
m e tric  tons ( t )  o f g roundfish  are 
landed annually  fo r  the production 
o f pet food. In  a d d it io n , about
300,000 t  are harvested and discarded 
by commercial shrimpers from 
Pt. au Fer, Lou is iana, to  Perdido Key, 
F lo r id a , and re c re a tio n a l shrimpers 
take an a d d itio n a l 50,000 t  (Warren 
1981). Commercial land ing s ta t is t ic s  
(Bureau o f Commercial F ish e rie s , 
National Marine F ishe ries  S erv ice) fo r  
sand sea trou t and s i lv e r  sea trou t are 
combined and l is te d  as "w h ite  t r o u t . "  
However, M o ffe tt e t a l.  (1979) l is te d
average landings fo r  Texas, and range
values fo r  F lo r id a , Alabama,
M iss iss ip p i and Louisiana fo r  1952 to  
1974.

The sand sea trou t is  an im portant 
re c re a tion a l species throughout the 
g u lf ;  however, data fo r  the s i lv e r  
sea trou t are lim ite d . Recreational 
landing s ta t is t ic s  fo r  sand sea trou t 
and s i lv e r  sea trou t (1979 on ly ) are 
summarized in  Table 2.

ECOLOGICAL ROLE (food h a b its )

Fish predominate in  the d ie ts  o f 
sand sea trou t from the G u lf o f Mexico 
(Reid 1954, 1955; Reid e t a l.  1956; 
Darnell 1958; Springer and Woodburn 
1960; Sheridan and L iv ings ton  1979; 
and Sheridan 1979). Several in v e s t i­
gators have noted changes in  d ie t  
re la t iv e  to  growth in  length . 
Sheridan (1979) and Sheridan and 
L iv ingston  (1979) found th a t mysid 
shrimp and ca lano id  copepods were the 
main d ie t  o f f is h  less than 40 mm SL 
in  F lo r id a  w aters, bu t f is h  became a 
more im portant p a r t o f the d ie t  as 
sand sea trou t grew la rg e r. They a lso 
noted th a t lo c a tio n  was im portant to  
sand sea trou t d ie t ;  f is h  were h ea v ily  
consumed near passes o f the es tua ry , 
whereas mysidaceans were eaten more 
fre q u e n tly  in  lower s a l in i t y  areas.
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Table 2. Summary o f re c re a tio n a l f is h in g  s ta t is t ic s  fo r  sand and s i lv e r  seatrou t 
in  the  G u lf o f Mexico.

Tota l Percent o f
U.S. catch to ta l catch Catch by G u lf States

Species and (thousands taken from (thousands o f f is h )
tim e frame o f f is h ) G u lf o f Mexico FL AL MS LA TX

Sand Seatrout
Jan-Dee 1979a 6,286 100 926 90 527 2225 2519
Mar-Dee 1981b 11,068 100 6711 — 716 723 2892
Jan-Dec 1982b 4,373 98.7 558 91 405 1891 1374
Jan-Dee 1983e 4,973 100 * 338 869 2532 1235
Jan-Dee 1984e 6,339 99.6 4367 142 430 1133 239
Jan-Dee 1985d 9,509 100 5114 237 1102 1459 1597

S ilv e r  Seatrout
Jan-Dee 1979a 713 25.1 178 — — — —

aU.S. National Marine F ishe ries  Service (1980).
bU.S. National Marine F ishe ries  Service (1985a).
CU.S. National Marine F ishe ries  Service (1985b).
dU.S. National Marine F ishe ries  Service (1986).
* means none reported.
— means less than 30,000 reported ; however, the f ig u re  is  included in  row and 

column to ta ls .

M o ffe tt e t a l.  (1979) found th a t the 
stomachs o f sand sea trou t 45-159 mm 
SL contained 38% crustaceans and
30% f is h ,  whereas those specimens o f 
160-375 mm SL contained 46% f is h  
(m ostly the bay anchovy, Anchoa 
m it c h iH i) .  10% crustaceans, and 1% 
annelids (percentages are frequencies 
o f occurrence in  f is h  w ith  food
item s). O verstree t and Heard (1982) 
examined the stomach contents o f sand 
sea trou t taken from M iss iss ip p i Sound, 
f in d in g  the fo llo w in g  percentages 
o f occurrence ( in  f is h  w ith  food
item s): stomatopods 3%, penaeids 53%,
c a r i deans 7%, and fishes  55% (m ostly 
bay anchovies and g u lf  menhaden, 
B revoo rtia  patronus) . Sheridan e t a l.  
(1984) examined sand sea trou t taken

throughout the northern g u lf  region 
and found th a t f is h  were the prim ary 
food, w ith  the bay anchovy being the 
most fre q u e n tly  u t i l iz e d  species. 
Shrimp were a lso eaten, w ith  
Trachypenaeus and Acetes being most 
commonly observed.

L ite ra tu re  on the feeding hab its  o f 
s i lv e r  sea trou t is  not as extensive 
as th a t fo r  sand sea trou t. Rogers
(1977) found th a t s i lv e r  sea trou t 
from west F lo rid a  and Texas consumed 
(by volume) 56% f is h  and 19% shrimp. 
Rogers a lso  noted a s h i f t  in  d ie t  
from 40% shrimp and 18% mysids fo r  
s i lv e r  sea trou t 26 to  50 mm long, to  
77% f is h  and 8% shrimp fo r  t ro u t  76 
to  175 mm long. O verstree t and Heard
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(1982) reported th a t s i lv e r  sea trou t 
taken from M iss iss ip p i Sound consumed 
83% f is h  and 41% penaeids (values 
in d ic a te  percent occurrence in  f is h  
w ith  food item s). Sheridan e t a l.  
(1984) found f is h  o r shrimp to  be 
the prim ary foods fo r  s i lv e r  sea trou t 
in  the northern g u lf.

ENVIRONMENTAL REQUIREMENTS 

Temperature

Larval and ju v e n ile  sand sea trou t 
have been c o lle c te d  in  water tempera­
tures o f 5 to  35 °C, but most are 
taken a t temperatures above 10 °C 
(Christmas and W aller 1973). Small 
f is h  (le ss  than 20 mm SL) were taken 
most fre q u e n tly  in  M iss iss ip p i a t 
temperatures o f 25 to  30 °C, but
were a lso found a t temperatures as 
low as 15 °C (Warren and S u tte r 1981). 
Copeland and Bechtel (1974), who 
examined catch records o f sand sea­
t ro u t  from g u lf  coast es tua rine  
systems concom itantly w ith  several 
environmental fa c to rs , found a 
temperature range o f 5 to  30 °C;
optimum catches were made a t 20 to  
30 °C. Gall away and Strawn (1974) 
noted th a t most sand sea trou t in  
Galveston Bay were caught a t tempera­
tu res o f 29-32 °C (se ines) and 
25-32 °C ( t ra w ls ) ,  but some were taken 
a t temperatures as high as 40 °C.

A du lt s i lv e r  sea trou t are taken 
between 10 °C (Christmas and W aller 
1973) and 30 °C (Gunter 1945), and 
ju v e n ile s  are taken over the w ider 
range o f 5 to  30 °C (Swingle 1971). 
S ilv e r  sea trou t were caught in  
M iss iss ip p i waters a t temperatures 
between 10 and 30 °C; catches peaked 
a t 25-30 °C (W a lle r and S u tte r 1981).

S a l in i ty

Small sand sea trou t ( le ss  than 20 mm 
SL) were c o lle c te d  in  M iss iss ip p i

waters a t s a l in i t ie s  o f 0-30 ppt 
(Warren and S u tte r 1981). Christmas 
and W aller (1973) found la rv a l and 
ju v e n ile  sand sea trou t in  s a l in i t ie s  
o f 0-26 ppt. Warren and S u tte r (1981) 
reported th a t the h ighest catches o f 
la rg e r young -o f-the -year (20 to  90 mm 
SL) in  M iss iss ip p i waters were a t 
s a l in i t ie s  o f less than 15 p p t, the 
m a jo r ity  being taken in  less than 
10 pp t; la rg e r f is h  (90 to  220 mm SL) 
were most fre q u e n tly  taken in  
s a l in i t ie s  above 15 ppt. A du lt sand 
sea trou t have been taken in  s a l in i t ie s  
up to  45 ppt (Simmons 1957; Roessler
1970).

P re ferred s a l in i t ie s  are h igher 
fo r  s i lv e r  sea trou t areas than fo r  
sand se a tro u t; a d u lt s i lv e r  sea trou t 
have been taken a,t 7.5 ppt (Swingle
1971) to  38.6 ppt (Franks e t a l.
1972), but are most commonly found 
above 25 ppt (Swingle 1971; Warren e t 
a l.  1978).

D issolved Oxygen

In fo rm ation  on re la tio n s h ip s  between 
d isso lved oxygen and sand and s i lv e r  
sea trou t to le rance  o r preferences 
is  scarce. Benson (1982) noted an 
unreferenced study s ta t in g  th a t sand 
sea trou t tend to  avoid water w ith  
less than 4.6 to  5.0 mg/1 o f d isso lved 
oxygen.

Substrate

E arly  l i f e  stages o f sand sea trou t 
p re fe r s o ft  organic bottom (Conner and 
Truesdale 1972), but adu lts  are found 
over most substra tes in  es tua ries  and 
o ffsh o re . Gallaway and Strawn (1974) 
s ta ted  th a t h a b ita t preferences o f 
sand sea trou t inc lude  o y s te r-re e f 
substra tes and water depths g rea te r 
than 1 m.
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