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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  organislns, 
p r i n c i p a l l y  f i s h ,  o f  spor t ,  commerci a1 , o r  eco l  o g i c a l  importance. The p r o f i l  es 
a re  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  01 og 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 taxonomy, 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 ,  env i ronmenta l  
requi rements,  and economic importance, 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  
gsed 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 re  prepared. Th is  
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 s h  and W i l d l i f e  Serv ice.  

Suggest ions o r  ques t ions  r e g a r d i n g  t h i s  r e p o r t  should be d i r e c t e d  t o  one 
of t h e  f o l  l o w i n g  addresses. 

I n f o m a t i o n  T r a n s f e r  Spec ia l  i s t  
Na t i ona l  Coastal  Ecosys t ens  Team 
U.S. F i sh  and W i l d l i f e  S e r v i c e  
NASA-Sl i d e l  1 Computer Compl ex 
1010 Gause Boul evard 
S l  i d e l  1 , LA 70458 

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

Met r i c  t o  U.S. Customary 

Mu1 t i p l y  !!L To Obtain 

m i l  1 imeters (mn) 
centimeters ( cm) 
meters (m) 
k i  1 m e t e r s  ( km) 

2 
square meters (m ) 
square k i  1 m e t e r s  ( km2) 
hectares (ha) 

l i t e r s  (1)  
cub ic  meters (m3) 
cubic meters 

m i l l  igrams (mg) 
grams (g)  
ki lograms (k  ) 
m e t r i c  tons t )  
m e t r i c  tons 

9 
k i  1 ocal o r i e s  ( kcal ) 

inches 
inches 
f e e t  
m i l  es 

square f e e t  
square mi les  
acres 

gal 1 ons 
cubic f e e t  
acre- f e e t  

ounces 
ounces 
pounds 
pounds 
s h o r t  tons 
B r i t i s h  thermal u n i t s  

Cel s i us  degrees 1.8(C0) + 32 Fahrenheit degrees 

U.S. Customary t o  Me t r i c  

inches 25.40 
inches 2.54 
fee t  ( f t )  0.3048 
fathoms 1.829 
m i l e s  (mi )  1.609 
nau t i ca l  mi les  ( m i )  1.852 

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

g a l l o n s  ( g a l )  3.785 
cubic f e e t  ( f t 3 )  0.02831 
acre- fee t  1233.0 

ounces (02) 28.35 
pounds ( l b )  0.4536 
s h o r t  tons  ( ton )  0.9072 
B r i t i s h  thermal u n i t s  (Btu)  0.2520 

m i l  1 imeters 
centimeters 
meters 
meters 
k i l  m e t e r s  
k i  1 m e t e r s  

square meters 
hectares 
square k i  1 ometers 

1 i t e r s  
cub ic  meters 
cubic meters 

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

Fahrenheit degrees 0.5556(F0 - 32) Cel s i u s  degrees 
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Figure  1. P in f i sh .  

PINFISH 

S c i e n t i f i c  name, ................ Lagodon 
rhomboides ( L i  nnaeus) 

Preferred common name.. ......... Pi n f  i s h 
Other common names.. . .Bream, p i n  perch, 

sand perch, s a i l o r ' s  choice; Spanish 
name -- chopa espina o r  spined 
bream; Sargo sal6ma; French -- Sar 
saleme; Cajun -- poisson beurre o r  
b u t t e r f i s h  

Class.. ................... .Osteichthyes 
Order.. ..................... Perci formes 
Family ......................... Sparidae 

Geographic range: P i n f i s h  (F igure  1 )  

inhab i  t coasta l  waters from Massa- 
chuset ts  southward t o  F l o r i d a  and 
from Bermuda westward throyghou t the 
Gu l f  o f  Mexico (Hoese and Moore 
1977) t o  the Yucatan Peninsula o f  
Mexico (Burgess 1980) i n c l u d i n  
nor thern  Cuba (Randall e t  a l .  19783 
and Bermuda (Burgess 1980). P i n f i s h  
are r a r e  n o r t h  o f  Mary1 and. Col 1 ec- 
t i o n s  o f  small j uven i l es  i n  Delaware 
es tuar ies  i n d i c a t e  t h a t  they migra te  
from more southern spawning grounds 
(Wang and Kernehan 1979). P i n f i s h  
are common from V i r g i n i a  es tua r ies  
southward (Hi 1 debrand and Cab1 e 
1938), and abundant along the  south 
A t l a n t i c  and Gu l f  o f  Mexico 



coasts o f  t h e  Uni ted States 
(Schimmel 1977). The d i s t r i b u t i o n  
of t h e  p i n f i s h  i n  t h e  nor thern  
Gu l f  o f  Mexico i s  shown i n  F igu re  
2. 

MORPHOLOGY/IDENTIFICATION AIDS 

Dorsal spines X I I ,  s o f t  r ays  11; 
anal spines 111, rays  11; scales 65-70 
i n  l a t e r a l  l i n e ;  10 rows above and 17 
rows below the  l a t e r a l  l i n e  (Hoese and 
Moore 1977). Randal l  e t  a l .  (1978) 
l i s t e d  12 dorsa l  r ays  and 53 t o  68 
scales i n  t h e  l a t e r a l  l i n e .  Body oval  
and compressed. Mouth comparat ive ly  
small, 2.75 t o  3.1 t imes i n  head 
length;  m a x i l l a  reaches o n l y  t o  below 
t h e  a n t e r i o r  margin o f  t h e  eye. Both 
jaws have e i g h t  broad, deeply notched, 
i n c i s o r l i  ke t ee th  a n t e r i o r l y  and have 
2.5 rows o f  m o l a r l i k e  t e e t h  l a t e r a l l y  
(Randal l  e t  a l .  1978). A s i n g l e  small 
fo rward-d i rec ted  spine precedes t h e  12 
spines o f  t he  dorsa l  f i n .  The body i s  
01 ivaceous above; t he  b lu i sh -s  i l v e r  
s ides  have ye l l ow  l o n g i t u d i n a l  s t r i p e s  
broader than t h e  in terspaces.  A dark 
shoulder spot i s  near t h e  o r i g i n  o f  t h e  
l a t e r a l  l i n e .  Six  dark, d i f fused,  
v e r t i c a l  bars mark t h e  body. Anal and 
fo rked  caudal f i n s  are ye l l ow  w i t h  
broad l i g h t - b l u e  margins (Randal 1  e t  
a1 . 1978). A monotypic genus. 

REASONS FOR INCLUSION I N  THE S E R I E S  

The p i n f i s h  i s  an abundant 
es tua r i ne  dependent f i s h  t h a t  u s u a l l y  
i n h a b i t s  vegetated marine bottoms, 
rocky  ree fs ,  j e t t i e s ,  and mangrove 
swamps (Schimmel 1977; Randal l  e t  a l .  
1978; Burgess 1980; Benson 1982). I t 
i s  so abundant and predaceous t h a t  i t  
i s  be l ieved t o  a l t e r  t h e  composit ion of 
es tua r i ne  e p i f  aunal seagrass 
communities (Or th  and Heck 1980; Coen 
e t  a l .  1981; Stoner 1980, 1982). 

Because o f  i t s  small  s ize, t h e  
p i  n f  i sh 1  ack s  widespread appeal 
(Randal l  e t  a l .  1978). I f  prepared 
w h i l e  f resh,  however, t h e  f i s h  i s  

acceptably pa la tab le .  Commerci a1 catch 
s t a t i s t i c s  i nc lude  t h e  p i n f i s h  i n  t h e  
u n c l a s s i f i e d  o r  i n d u s t r i a l  f i s h  
category (Randal l  e t  a l .  1978). 
P i n f i s h  has a  p o t e n t i a l  va lue  as a  
b a i t f i s h  (Breuer 1962; Migda lsk i  and 
F i c h t e r  1976) and i s  preyed upon by 
many species o f  commercial and spo r t  
f i s h e s  (Caldwel l  1957; Breuer 1962; 
Randal l  e t  a l .  1978; Schmidt 1979; 
Benson 1982). According t o  Randal l  e t  
a l .  (1978), i t  i s  a l so  a  p o t e n t i a l  
source o f  f i s h  meal. 

P i n f i  sh have been used ex tens i ve l y  
.as t e s t  f i s h  i n  p e s t i c i d e  bioassays 
(Finucane 1969; P a r r i s h  e t  a l .  1975) 
and phys io log i ca l  experiments 
(McCutcheon 1966; K je l  son and Johnson 
19 76; Burgess 1980). 

LIFE H1:STORY 

Spawning 

The t ime and l o c a t i o n  o f  spawning 
o f  t he  p i n f i s h  descr ibed here are 
i n f e r r e d  by t h e  abundance and 1  ocat  i on 
o f  r i p e  females and newly hatched 
l a r vae  taken by experimental gear near 
t h e  sur face  i n  o f f s h o r e  waters. For 
example, i n  one area o f f  t h e  
M i s s i s s i p p i  coast, t h r e e  la;-ge schools 
o f  more than 1,000 p i n f i s h  each were 
observed near t h e  sur face  i n  waters 
about 38 m deep (Spr inger  1957). A1 1  
females sampled w i t h  a  cas t  ne t  were 
r i p e  and may have been spawning. 
Spawning l o c a t i o n  i s  probably r e l a t e d  
more t o  depth and water temperature 
than t o  d is tance o f f sho re  (Johnson 
1978). Small p i n f i s h  have been 
c o l l e c t e d  i n  January along t h e  Texas 
coast near passes i n  t he  open gu l f  
(Gunter 1945). A1 though spawning 
concent ra t ions  o f  p i n f  i s h  were observed 
o f f  t he  M i s s i s s i p p i  coast i n  w in te r ,  
Christmas and Wal ler  (1973) i n d i c a t e d  
t h a t  spawning the re  peaked i n  t h e  f a l l .  
Most s tud ies  i n  t he  g u l f  have i nd i ca ted  
o f f sho re  spawning i n  t h e  f a l l  and e a r l y  
w in te r  (Gunter 1945; Reid 1954; 
Caldwel l  1957; Christmas and Wal l e r  
1973; K je l  son and Johnson 1976; 





Johnson 1978; Wang and Kernehan 1979; l a r v a e  a re  5  t o  7  mm long  and sp ines  
Burgess 1980). I n  F l o r i d a  coas ta l  beg in  t o  d i f f e r e n t i a t e  when t h e  l a r v a e  
waters, most spawning i s  i n  February a re  8  t o  10 mm long .  The caudal f i n  
through March (Tabb and Manning becomes rounded when t h e  l a r v a e  a re  8  
1961). t o  10 mm, square-ended a t  12 mm, and 

concave a t  14 mm TL. Teeth are formed 
Eggs and Fecund i ty  

Data r e p o r t e d  on p i n f i s h  eggs were 
taken l a r g e l y  f rom eggs s t r i p p e d  f rom 
females i n j e c t e d  w i t h  human c h o r i o n i c  
gonadotropin and f e r t i l i z e d  a r t i f i c a l l y  
w i t h  sperm (Schimmel 1977). The 
d iameter  o f  p i n f i s h  eggs i n  d i f f e r e n t  
samples ranged f rom 0.90 t o  0.93 mm 
(Schimmel 1977) and 0.99 t o  1.05 mm 
(Johnson 1978). The eggs u s u a l l y  have 
a  s i n g l e  o i l  g l o b u l e  and a  ve ry  narrow 
p e r i v i  t e l l i n e  space. I n  t h e  l a b o r a t o r y  
imnature and i n f e r t i l e  eggs sank t o  t h e  
bot tom o f  f i n g e r  bowls (Schimmel 1977); 
whereas, f e r t  i 1  e  eggs were semi buoyant. 
Larvae t h a t  hatched a f t e r  a  48-h 
i ncuba t i on  a t  18°C were 2.3 mm long.  
Eggs w i t h  more t han  one o i l  d r o p l e t  
p resen t  d i d  n o t  ha tch  (Johnson 1978). 

A  15 7-mn l ong  female c o l l e c t e d  i n  
F l o r i d a  i n  l a t e  November con ta ined  an 
es t imated  90,000 eggs (Ca ldwe l l  1957). 
Hansen (1970) es t imated  7,700 t o  39,200 
(average 21,600) eggs i n  e i g h t  p i n f i s h  
111 t o  152 mm standard l e n g t h  (SL).  
Developmental s tages o f  eggs and 
embryos were i 1  l u s t r a t e d  by  Schimmel 
(1977) and Wang and Kernehan (1979).  

Larvae and Post1 arvae 

E a r l y  l a r v a l  s tages o f  p i n f i s h  2.3 
t o  2.9 mrn long,  96 h  a f t e r  emergence 
were descr ibed  and i l l u s t r a t e d  by  
Schimmel (1977). The yo1 k  sac was 
v i s i b l e  24 h  a f t e r  ha t ch ing  and was 
comple te ly  absorbed by t h e  t ime t h e  
l a r v a e  were about  2.7 mm long. The 
mouth began t o  develop a f t e r  96 h, when 
t h e  l a r v a e  were about  3  mn long. 
Various s tages of l a r v a l  development 
f rom 2.3 t o  13 mn l ong  were descr ibed  
by  Hi1 debrand and Cable (1938),  
Johnson (1978), and Wang and Kernehan 
( 19 79) . 

S o f t  r a y s  f i r s t  appear when t h e  

by t h e  t ime t h e  l a r v a e  are 10 mm l o n g  
and sca les  f i r s t  fo rm when t h e  l a r v a e  
a re  15 mm long  (Johnson 1978). 

I n  an e a r l y  s tudy (H i ldebrand  and 
Cable 1938), l a r v a l  p i n f i s h  were 
c o l l e c t e d  f rom October th rough Ap r i  1  
near t h e  su r f ace  o f f s h o r e  f rom 
Beaufor t ,  Nor th Ca ro l i na .  Catches i n  
another  s tudy  (Thayer e t  a l .  1983) were 
g r e a t e r  a t  t h e  su r f ace  a t  n i g h t  than  
d u r i n g  d a y l i g h t .  When t h e  l a r v a e  a re  
about 11 mm long, t hey  beg in  moving 
i n t o  t h e  e s t u a r i e s  (Johnson 1978; Wang 
and Kernehan 1979).  Larvae 11 t o  18 mm 
long  were c o l l e c t e d  f rom December 
through March i n  p l ank ton  tows a t  Dog 
Keys Pass o f f  Horn I s l a n d  i n  t h e  
M i s s i s s i p p i  Sound (Chr is tmas and Wal le r  
1973) and from l a t e  November through 
January near Cedar Key, F l o r i d a  (Re id  
1954). 

Juven i 1  es 

Juveni l e s  (15-100 mm long )  m i g r a t e  
i n t o  e s t u a r i e s  i n  t h e  s p r i n g  and summer 
(Wang and Kernehan 1979). When t h e  
f i s h  a re  16 t o  20 mm long, notched 
i n c i s i f o r m  t e e t h  appear o u t s i d e  a  row 
o f  c o n i c a l  t e e t h  and g r a d u a l l y  rep1 ace 
t h e  con i ca l  t e e t h  (Johnson 1978). When 
t h e  f i s h  a re  30 mm long, t h e  c o l o r  
p a t t e r n  i s  s i m i l a r  t o  t h a t  o f  t h e  
adu l t ,  and when t h e y  a re  about 44 mm 
long, t h e  caudal f i n  becomes more 
deeply  f o r k e d  and t h e  pec to ra l  f i n  
inc reases  d i s p r o p o r t i o n a t e l y  i n  leng th .  
Most p i  n f  i s h  become s e x u a l l y  mature a t  
l eng ths  o f  80 t o  100 mm (Hansen 1970; 
Johnson 1978). 

I n  t he  M i s s i s s i p p i  Sound, f i r s t -  
year  j u v e n i l e s  beg in  t o  m i g r a t e  i n t o  
t h e  e s t u a r i e s  i n  March and i nc rease  i n  
abundance t h e r e  u n t i l  May (Chr is tmas 
and Wal le r  1973). Juven i l e  p i n f i s h  i n  
nor thwest  F l o r i d a  marshes f i r s t  



appeared i n  e s t u a r i e s  . i n  March and 
inc reased  i n  numbers u n t i l  June when 
a1 1 j u v e n i l e s  moved of fshore 
( Z i  l b e r b e r g  1966). J u v e n i l e s  f i r s t  
appeared i n  January i n  t h e  i nsho re  
waters  o f  Cedar Key, F l o r i d a  (Re id  
1954),  and i n  January t o  March, 
j u v e n i l e s  had moved i n t o  Aransas Bay 
and Copano Bay, Texas (Gunter  1945). 

Smal l  j u v e n i  l e s  (20-80 mm long)  
were most abundant i n  vegetated,  
sha l l ow  f l a t s  of e s t u a r i e s  (Re id  1954; 
K i l b y  1955; Reid 1956; Z i l b e r b e r g  1966; 
C la r k  1970; Hansen 1970; Swingle 1971; 
C l  a rk  1974; Johnson 1978). Juveni  l e s  
o c c a s i o n a l l y  have been c o l l e c t e d  i n  
f r esh  waters  (McClane 1964; Randal l  e t  
a l .  1978; Johnson 1978; Burgess 1980). 
Young p i n f i s h  r a r e l y  ven tu re  o u t s i d e  o f  
seagrass-covered h a b i t a t  i n t o  sand 
patches, except  a t  n i g h t ,  when t h e y  
i n h a b i t  open sandy bottoms (S toner  
1979) . 
Adu l t s  

A d u l t  p i  n f  i sh have been r e p o r t e d  
b y  Reid (1954) t o  be abundant i n  
channels and vege ta ted  f l a t s ,  b u t  
Johnson (1978) r e p o r t e d  t h a t  t h e y  
p r e f e r  open water .  I n  c o n t r a s t ,  Odum 
e t  a l .  (1982) r e p o r t e d  t h a t  a d u l t  
p i n f  i s h  p r e f e r  vege ta ted  s u b s t r a t e .  
Accord ing  t o  C la r k  (1974) t r a w l  ca tches  
o f  p i n f i s h  i n  Whitewater Bay, F l o r i d a ,  
were h i g h e s t  a t  n i g h t  when t i d a l  
c u r r e n t s  were low and where aqua t i c  
v e g e t a t i o n  was abundant. P i n f i s h  
s e l e c t  cover  o r  r e s t  on t h e  bo t tom a t  
n i g h t  under o f f  shore p l  at forms near  
Panama City, F l o r i d a  (Has t ings  e t  a l .  
1976), b u t  t hey  a re  free-swimmi ng 
d u r i n g  t h e  day (Ca ldwe l l  1957). 

Accord ing  t o  Ca ldwe l l  (1957) most 
p i n f i s h  i n  F l o r i d a  mature i n  t h e i r  
second year  o f  l i f e  ( t h e  sma l l es t  
matu re  fema le  was 128 mm l ong )  and 
f i r s t  spawn i n  t h e i r  t h i r d  year  (age 
2) ,  b u t  Hansen (1970) observed p i n f i s h  
i n  nor thwes t  F l o r i d a  t h a t  spawned l a t e  
i n  t h e i r  f i r s t  and second yea r  o f  l i f e  
and a l l  mature f i s h  were 110 mm SL o r  
l onge r .  Most p i n f i s h  mature d u r i n g  t h e  

f d l l  o f f s h o r e  spawning m i g r a t i o n  o r  a t  
o f f s h o r e  spawning s i t e s  (Hansen 1970). 

Catches o f  p i n f i s h  w i t h  expe r i -  
menta l  f i s h i n g  gear g i v e  some i dea  o f  
t h e i r  s i z e  range. Those caught i n  g i l l  
ne t s  near  Panama City, F l o r i d a ,  ranged 
f rom 115 t o  240 mm FL and averaged 160 
mm ( P r i s t a s  and T ren t  1978). I n  t r a w l  
samples i n  sha l l ow  water,  o n l y  about 1% 
were l onge r  t han  100 mm SL and none 
exceeded 128 mm SL (Reid 1954). 

M i g r a t i o n  

A f t e r  ha tch ing  i n  o f f shore  waters  
i n  f a l l  and w i n t e r ,  l a r v a l  p i n f i s h  
m i g r a t e  i n t o  the  e s t u a r i e s  where they  
grow i n  t h e  summer (Wang and Kernehan 
1979). La r va l  p i n f i s h  e x h i b i t e d  h igher  
r e l a t i v e  abundance (70%) than  d i u r n a l  
abundance (30%)  accord ing  t o  Thayer e t  
a1 . (1933 ). Juveni 1  es usual  l y  i n h a b i t  
t he  shal  l ow  e s t u a r i e s  b u t  when su r f ace  
water temperatures exceed 3 2OC, most 
seek t he  deeper, c o o l e r  water  o f  
channel s  ( Z i  1  berberg  1966; Cameron 
1969). 

P i n f i s h  m i g r a t e  o u t  o f  t h e  
e s t u a r i e s  i n  l a t e  f a l l  (We ins te in  e t  
a l .  1977, Wang and Kernehan 1979) t o  
t h e i r  spawning grounds where t hey  
congregate (Sp r i nge r  1957; Randal 1  e t  
a l .  1978) i n t o  s i z e  groups (Moe and 
M a r t i n  1965; Hansen 1970; Benson 1982). 
I n  Texas, Gunter (1945) r e p o r t e d  
c a p t u r i n g  p i n f i s h  f rom o f f s h o r e  
waters  o n l y  from November t o  January; 
Cameron (1969) r epo r t ed  t h a t  1  a rge  
p i n f i s h  l e f t  sha l low f l a t s  when wate r  
temperatures dropped below 10°C, where- 
as some j u v e n i l e s  remained inshore .  
Adu l t s  were r e p o r t e d  t o  be abundant i n  
January and February ( Z i l  be rberg  1966) 
and i n  December through February i n  St .  
Andrew Bay, F l o r i d a  ( P r i s t a s  and Tren t  
1978). 

GROWTH CHARACTERISTICS 

P i n f i s h  embryos develop r a p i d l y  i n  
t h e  egg. Yolksac l a r v a e  a re  2.3 mm 
l ong  48  h a f t e r  emergence ( a t  18°C) and 



2.9 mm l ong  when t h e i r  y o l k  sac i s  ab- 
sorbed ( i n  about 96 h )  (Schimmel 1977). 
The l a r v a e  beg in  t o  m i g r a t e  shoreward 
when they  a r e  about 11 mm long  (Johnson 
1978) and grow from 18 mm i n  March t o  
52 mm by June i n  nor thwes t  F l o r i d a  
( Z i  1  berberg  1966). I n  nor thwes t  F l o r -  
i da ,  t h e  d a i l y  growth o f  age 0 p i n f i s h  
was 0.32 mm i n  sp r i ng ,  0.23 mm i n  
sumlner, and 0.1 mm i n  f a l l  (Hansen 
1970). D a i l y  growth o f  age 1 f i s h  was 
0.32 mm i n  t h e  sp r ing ,  0.21 mm i n  t h e  
summer, 0.04 mm i n  t he  f a l l ,  and 0.02 
mm i n  t he  w in te r .  The annual d a i l y  
growth r a t e  was 0.12 mm. The growth 
increment  was 65 t o  110 mm a t  t h e  end 
o f  t h e i r  f i r s t  y e a r  (age 0 ) ;  55 mm a t  
t h e  end o f  t he  second yea r  (age I ) ,  and 
45 mn a t  t h e  end o f  t h e  t h i r d  y e a r  (age 
2).  The annulus formed on sca les  i n  
A p r i l  o f  t h e  second yea r  o f  1  i f e  (age 
1). Age 1 p i n f i s h  i n  Texas were 103 t o  
143 mm l ong  i n  May (Gunter 1945). 

Maximum l e n g t h s  o f  p i n f i s h  
r e p o r t e d  i n  t h e  1 i t e r a t u r e  were 400 mm 
(Randal l  e t  a l .  1978) and 343 mm 
(McClane 1964) ; 365 mm TL i n  Lou is iana  
(Ounham 1972); 330 mm (H i ldebrand  and 
Cable 1938) and 245 mm (Schwartz and 
T y l e r  1970) i n  No r t h  Caro l ina ;  250 mm 
i n  Texas-Louisiana (Hoese and Moore 
1977); and 240 mm FL i n  F l o r i d a  
( P r i  s t a s  and T ren t  1978). Conversion 
f a c t o r s  c a l c u l a t e d  by He1 1 i e r  (1962) 
f r om  100 p i n f i s  h  (44 t o  101 mm SL) were 
s tandard l e n g t h  (SL) = 0.85 f o r k  
leng th ,  and 0.78 t o t a l  l eng th .  

H e l l  i e r  (1962) c a l c u l a t e d  a 
leng th -we igh t  equa t i on  as Log Wt (g )  = 
-4.3734 + 2.9136 Log L(sL), and Cameron 
(1969) c a l c u l a t e d  a leng th -we igh t  
r e l a t i o n s h i p  f o r  135 p i n f i s h  i n  Red f i sh  
Bay, Texas, as Log W t ( g )  = -4.353 + 
2.903 Log L . La rva l  ' p i n f i s h  l e n g t h -  
we 'gh t  re laLTb) lsh ip  was ~t = 0.0089 
~ ~ " ~ ~ ( H o s s  1974). ( 9 )  

THE FISHERY 

Accord ing t o  d e s c r i p t i o n s  o f  t h e  
p i n f i s h  i n  t h e  l i t e r a t u r e ,  t h e  f i s h  has 

. . 
l i t t l e  food  v a l u e  (Schwar tz  and T y l e r  
1970), i s  e d i b l e  when cooked whole 
(Hoese and Moore 1977), o r  has a f i n e  
f l a v o r  (Zim and Schoemaker 1955). 
Anglers  have condemned p i n f  i s h  f o r  
s t e a l i n g  b a i t  from t h e i r  hooks (Chute 
1964; Schwartz and T y l e r  1970; 
M igda l sk i  and F i c h t e r  1976; Hoese and 
Moore 1977). P i n f i s h  caught by ang le rs  
f o r  food  and b a i t  a long  t h e  M i s s i s s i p p i  
coas t  c o n t r i b u t e d  l e s s  than  17% o f  t h e  
t o t a l  ca t ch  i n  a  J u l y  through December 
s p o r t f i s h i n g  survey i n  t h e  M i s s i s s i p p i  
Sound (Jackson 1972).  Most o f  t h e  
p i n f i s h  caught by headboat f ishermen i n  
Texas c o a s t a l  bays and t h e  Gu l f  o f  
Mexico a re  i nc l uded  i n  t h e  s p o r t  c a t c h  
(McEachron and Mat lock  1983).  

P i n f i s h  are n o t  l i s t e d  i n  
commerci a1 f i s h e r y  s t a t i s t i c s  because 
t h e y  a re  combined w i t h  u n c l a s s i f i e d  
spec ies o r  i n d u s t r i a l  f i s h  (Roithmayr 
1965; Dunham 1972). They are caught  
i n c i d e n t a l l y  i n  g i l l  n e t s  ( P r i s t a s  and 
T ren t  1978), trammel nets ,  beach 
seines, t r aps ,  hook and 1 i n e  (Randa l l  
e t  a l .  1978), and purse  se ines i n  t h e  
menhaden f i s h i n g  o f f  t h e  M i s s i s s i p p i  
R i v e r  (Chr is tmas e t  a l .  1960). 
P i n f i s h  y i e l d  a  h i g h  grade o f  o i l  b u t  
few, i f  any, a re  now used f o r  t h a t  
purpose (H i  l debrand  and Cable 1938) . 
G i l l n e t  s e l e c t i v i t y  f o r  p i n f i s h  has 
been r e p o r t e d  f rom St.  Andrew Ba , 
F l o r i d a ,  by T ren t  and P r i s t a s  (19777. 

ECOLOGICAL ROLE 

Food H a b i t s  and P reda t i on  

Known p reda to r s  on p i n f i s h  are 
1 a d y f  i sh (Gunter  1945) , porpo ises  
(Sp r i nge r  1957), spo t t ed  s e a t r o u t  
(Breuer  1962) , a1 1 i g a t o r  gar  (Goodyear 
1967) , and gul  f f l o u n d e r  (Ashton 1980). 
La r va l  p i n f i s h  feed  m a i n l y  on c a l a n o i d  
copepods (S toner  1979). Juveni  1  e  
p i n f i s h  20 t o  80 mm l o n g  s e l e c t i v e l y  
f eed  on amphipods i n  Apalachee Bay, 
F l o r i d a  (Stoner  1979, 1980, 1982). 
P i n f i s h ,  15 t o  19 mm long, i n  t h e  
Newport R i v e r  es tua r y  o f  Nor th  
Caro l ina ,  fed more h e a v i l y  near mid-day 



when t i d a l  c u r r e n t s  were low (K je l son  
and Johnson 1976). I n  1  aborat o r y  
experiments, f eed ing  i n t e n s i t y  was 
g rea tes t  a t  a  water temperature of 
24°C. Feeding stopped a t  temperatures 
above 35" and below 6°C (Peters  e t  a l .  
1973). Stomach evacuat ion t ime  a t  24°C 
was 28 t o  3 7  h  (Peters and Hoss 1974). 
The consumption r a t e  was about 0.05 
c a l o r i e  per  m i l l i g r a m  o f  f i s h  per  day 
(K je l son  and Johnson 1976). 

P i n f i s h  change t h e i r  d i e t  as t hey  
inc rease  i n  s i z e  and t o o t h  s t r u c t u r e  
changes. At 16 t o  20 mm long, when 
notched i n c i s i f o r m  t e e t h  u s u a l l y  appear 
(Johnson 1978), j u v e n i l e  p i n f i s h  fed on 
shrimp, mysids, and amphipods (Car r  and 
Adams 1973). The s e l e c t i o n  o f  
amphipods by p i n f i s h  16 t o  80 mm long  
(SL) appears t o  be a  f u n c t i o n  of 
macrophyte d e n s i t y  (Stoner  1979). The 
f i v e  major  on togenet ic  stages i n  
p i n f i s h  d i e t s  appears t o  be p r i m a r i l y  a  
f u n c t i o n  o f  mouth s i z e  and changes 
i n  i n c i  s i  form tee th .  P i  n f i  sh demon- 
s t r a t e d  p l a n k t i v o r y ,  omnivory, s t r i c t  
ca rn i vo ry ,  and s t r i c t  he rb i vo ry  a t  
d i f f e r e n t  t imes, l oca t i ons ,  and stages 
of development (Stoner  1980). An 
inc rease  i n  mouth w id th  and he igh t  w i t h  
an increase i n  p i n f i s h  body s i z e  
enables p i n f i s h  t o  cap ture  a  l a r g e r  
s i z e  of p rey  (Stoner  1979, 1980). 

The h igh  abundance o f  p i n f i s h  i n  
many inshore  coas ta l  waters and 
e s t u a r i e s  i s  c e r t a i n  t o  have broad 
eco log i ca l  e f f e c t s  on t h e  aquat ic  f l o r a  
and fauna. Pi n f i s h  a r e  numerical l y  
dominant among f i s h  i n  seagrass h a b i t a t  
i n  shal low s u b t i d a l  areas o f  Gulf o f  
Mexico and t h e  southeast A t l a n t i c  coast  
( Stoner 1980) . The i n t e n s i t y  o f  
p i n f i s h  p reda t i on  on amphipods i n  
seagrass communities i n  s p r i n g  and 
summer p robab ly  l i m i t  amphi pod 
abundance there .  The consumption of 
p l a n t  m a t e r i a l  and d e t r i t u s  by p i n f i s h  
(Darnel1 1961; Carr and Adams 1973; 
Adams 1976) c o n t r i b u t e s  t o  t h e  expor t  
o f  o rgan ic  m a t e r i a l s  i n  es tuar ies ,  
especi a1 l y  where ee lg rass  c o n t r i b u t e s  
up t o  64% o f  t h e  t o t a l  p r imary  
p roduc t ion  (Adams 1976). On t h e  bas is  

of r o u t i n e  metabolism, p i n f i s h  use 1.7% 
of t h e  t o t a l  y e a r l y  energy a v a i l a b l e  t o  
secondary consumers i n  t h e  Newport 
R iver  es tua ry  i n  Nor th  Ca ro l i na  (Hoss 
1974). P i n f i s h  a re  va luab le  fo rage f o r  
l a r g e r  f i shes  i n  e s t u a r i e s  (Caldwel l  
1957; Breuer 1962; Schmidt 1979), and 
are useful  as b a i t  (Ca ldwe l l  1957; 
McCl ane 1964; Migda lsk i  and F i c h t e r  
1976; Randal l  e t  a l .  1978). 

Abundance 

P i n f i s h  are repo r ted  t o  rank most 
abundant i n  c o l l e c t i o n s  a t  Cedar Key, 
F l o r i d a  (Reid 1954), second a t  Marco 
Is land ,  south o f  Nap1 es, F l o r i d a  
(Weins te in  e t  a l .  1977), t h i r d  i n  a  
coas ta l  marsh i n  northwest F l o r i d a  
( Z i  l be rbe rg  1966), and f o u r t h  among 
f i s h  i n  S t  Andrew Bay, F l o r i d a  ( P r i s t a s  
and Tren t  1978). I n  t h e  abundance o f  
sp iny-rayed f i s h ,  p i n f i s h  ranked f i r s t  
i n  F l o r i d a  Bay, southwest F l o r i d a  (Tabb 
and Manning 1961), and second i n  
Whitewater Bay, Everg l  ades Nat iona l  
Park, F l o r i d a  (C la rk  1970). Juven i l e  
p i n f i s h  a re  abundant i n  w in te r  and 
e a r l y  s p r i n g  i n  t h e  s u r f  o f  Horn 
Is land,  14 km o f f  t h e  M i s s i s s i p p i  
mainland (Modde and Ross 1981) and i n  
M i s s i s s i p p i ' s  e s t u a r i e s  i n  summer and 
f a l l  (Chr is tmas and Wal ler  1973). 
P i n f i s h  were t h e  11 th  most abundant 
f i s h  i n  marsh and bayou waters 
southeast o f  New Orleans, Lou is iana  
(Rounsefe l l  1964) ; t h e  most abundant 
f i s h  i n  August through October a long 
t h e  Lou is iana  coast  ( P e r r e t  1971) ; 
ranked second most abundant i n  Laguna 
Madre o f  Texas ( H e l l  i e r  1962) ; abundant 
i n  Ro l l ove r  Pass near G i l c h r i s t ,  Texas 
(Reid 1956); and f i f t h  most abundant i n  
Aransas Bay, Texas (Moore 1978). They 
were considered a  major f i s h  species i n  
t h e  Colorado R i ve r  (Texas) Estuary 
(Diener  1973). P i  n f  i sh 1  arvae were 
repo r ted  t o  be scarce and r e s t r i c t e d  t o  
i n l e t s  i n  Tamiahua Lagoon below 
Tampico, Mexico (F lores-Coto e t  a1 . 
1983). Standing stock est imated by 
Naughton and Saloman (1978) p laced t h e  
p i n f i s h  as t h e  second most abundant 
species i n  c e n t r a l  S t .  Andrew Bay, 
F lo r i da ,  where i t  c o n t r i b u t e d  22% o f  



t h e  37.5 kg o f  f i s h  per  hec ta re .  The 
es t imated  biomass o f  p i n f  i s h  i n  Laguna 
Madre, Texas, v a r i e d  f r om  a month ly  
h i g h  o f  30 1 b per  ac re  i n  June t o  a low 
o f  4 1b per  ac re  i n  November t o  January 
(He1 1 i e r  1962). P roduc t ion  es t ima tes  
v a r i e d  f r om  a 9 1b (4 .1  kg) pe r  ac re  
h i g h  i n  June t o  a low o f  0 i n  November. 
No more t han  2% o f  t h e  age 0 p i n f i s h  
s u r v i v e d  f r om  ha t ch i ng  t o  reach  age 1 
i n  t h e  f o l l o w i n g  February ( H e l l  i e r  
1962). 

ENVIRONMENTAL FACTORS 

P o l l u t a n t s  

I n  bioassays, p i n f i s h  were h i g h l y  
s e n s i t i v e  t o  t h e  p e s t i c i d e  An t imyc in  A 
a t  7 ppb (F inucane 1969), as w e l l  as 
PCB's (Hansen e t  a1 . 1971) and m i rex  
(Tagatz 1976). Pet rochemica l  wastes 
f rom a Corpus C h r i s t i  t u r n i n g  b a s i n  
depressed r e s p i r a t o r y  r a t e s  o f  t h e  
p i n f i s h  and caused up t o  10% m o r t a l i t y  
(Wohlschlag and Cameron 1967).  

Diseases and ~ a r a s i  t e s  

St reptococcus sp. i s  t h e  ma jo r  
d i sease  o f   inf fish a1 ons t h e  A1 abama 
and F l  o r i d a  coas t  ( ~ l  umb - e t  a1 . 19 74) . 
Major  p a r a s i t e s  a r e  t h e  isopod 
L i  roneca oval  i s  (Richardson 1905) and 
t h e  haema tozoan Haemogreyari na 
bigemina (Becker 19 70). 

Water T e m ~ e r a t u r e  

P i n f  i s h  i n  e s t u a r i e s  t o l e r a t e  
water  temperatures o f  10°C t o  35°C 
(Table 1 ) .  The upper temperature 
t o l e r a n c e  o f  p i n f i s h  i s  about 33°C 
(Cameron 1969). I n  f a l l ,  p i n f i s h  
mi g r a t e  f r om  e s t u a r i e s  t o  o f f s h o r e  
spawning s i t e s .  Water temperature has 
been suggested as t h e  ma jo r  f a c t o r  
t r i g g e r i n g  emi g r a t i o n  (Johnson 1978). 
Oxygen consumption o f  j u v e n i  l e  and 
a d u l t  p i n f i s h  i n  1 abor a t o r y  
r esp i r ome te r s  inc reases  w i t h  an 
i nc rease  o f  water  temperature from 5' 
t o  30°C, e s p e c i a l l y  above 20°C (Hoss 

1974). Metabol ism i nc reases  w i t h  water 
temperatures up t o  33°C (Cameron 1969; 
Wohlschlag and Cech 1970; Hoss 1974). 
The swimming speed o f  j u v e n i l e  p i n f i s h  
(40 mm) inc reased  up t o  11 t i m e s  t h e i r  
body l e n g t h  per  second i n  r e l a t i o n  t o  
inc reased  tempera tu re  (He t t  1 e r  1977) . 
Food evacua t ion  r a t e s  i n  p i n f i s h  
decreased as water  temperature dec l  i ned  
from 30°C t o  12°C (Pe te r s  e t  a l .  1973); 
a l l  f eed ing .  ceased a t  6°C. P i n f i s h  are 
r e l a t i v e l y  a c t i v e  a t  7.6"C ( H e l l i e r  
1962). Large numbers o f  p i n f i s h  ( 70  t o  
150 mm SL) were k i l l e d  on t h e  eas t  
coas t  o f  F l o r i d a  when s u r f a c e  water  
temperatures dropped t o  4°C (Snelson 
and B rad ley  1979).  Larger  numbers o f  
p i n f i s h  d i e d  d u r i n g  a severe c o l d  s p e l l  
i n  Copano Bay, Texas (Gunter 1941).  
La r va l  p i n f i s h  m o r t a l i t y  i s  h i gh  a t  
temperatures below 4°C i n  Nor th  
C a r o l i n a  (Lewis  and Mann 1971). 
P i n f i s h  stopped f e e d i n g  when water  
temperatures reached 36°C and s u r v i v e d  
o n l y  one day a t  37°C (Pe te r s  e t  a l .  
1973). J u v e n i l e  p i n f i s h  l eave  
nor thwes t  F l o r i d a  marshes b e f o r e  
s u r f a c e  water  tempera tu res  reached 41°C 
i n  June ( Z i  1 berberg  1966). P i n f  i s h  
l a r v a e  w i t hs tood  12°C temperature 
shocks a t  a c c l i m a t i o n  temperatures o f  
5", l o0 ,  15"C, b u t  18°C was f a t a l  (Hoss 
e t  a l .  1974). 

Higher  water  temperatures i nc rease  
e r y t h r o c y t e  abundance and hema toc r i t  i n  
p i n f i s h  (Houston 1973). High 
temperatures inc reased  hemoglobin 
c o n c e n t r a t i o n  and r e d  b lood  c e l l  counts  
b u t  decreased hematocr i  t and mean 
e r y t h r o c y t e  volume (Cameron 1970). 

S a l i n i t y  

P i n f i s h  l i v e  i n  waters  w i t h  
s a l i n i t i e s  as low as 1 p p t  and as h i g h  
as 75 p p t  (He1 1 i e r  1962) and, i n  
F l o r i d a  , some e n t e r  f r eshwa te r  (Burgess 
1980) . I n  t h e  n o r t h e r n  G u l f  o f  
Mexico, p i n f i s h  t o l e r a t e  s a l i n i t i e s  
o f  0 t o  37.5 p p t  (Tab le  1 ) .  No 
r e l a t i o n  was found between s a l i n i t y  o r  
temperatures and t h e  a r r i v a l  o f  
j u v e n i l e  p i n f i s h  i n  e s t u a r i e s  (Hansen 
19 70) ; b u t  a p o s i t i v e  re1 a t i o n  between 



Table 1. Numbers o f  p i n f i s h  captured by exper imenta l  gear i n  waters  o f  d i f f e r e n t  sal  i n i  - 
t i e s  and temperatures. 

Water 
S a l i n i t i e s  temperatures No. Method 01 

( P P ~ )  ( "c )  f i s h  cap tu re  S t a t e  Reference 

S  

S-T 

T-S-L 

T-S 

Zi l b e r b e r g  1966 

Gunter and H a l l  1965 

Swingle 1971 

Christmas and Wal l e r  
197 3 

T  

T-S 

T  

P e r r e t  1971 

P e r r e t  and Cai 1  l o u e t  
1974 

Tarver  and Savoic 
1976 

T 

T- S  

T-S-N 

T-S 

LA 

LA 

TX 

TX 

FL-GA 

NC 

B a r r e t t  e t  a l .  1978 

Juneau 1975 

Gunter 1945 

Cameron 1969 

Swif t  e t  a l .  1977 

Tagatz and Dudley 
1961 

T-P-L Hoss 1974 

a Trawl (T),  Seine (S), L a r v a l  n e t  (L ) ,  Tranmel n e t  (N), and Traps (P). 



' r e c ru i tmen t  o f  p i n f  i s h  and s a l i n i t y  i n  
n o r t h  F l o r i d a  s a l t  marshes was r e p o r t e d  
by  Subrahmanyam and Drake (1975).  
Roessl e r  (1970) r e p o r t e d  a  nega t i ve  
r e l a t i o n  between r a i n f a l l  and c a t c h  o f  
p i n f  i sh .  

J u v e n i l e  p i n f i s h  a re  l e s s  ab l e  t o  
w i t h s t a n d  therma l  shock i f  s a l i n i t y  
a l  so changes, i .e., t hey  s u f f e r e d  f rom 
a  temperature-sa l  i n i  ty s y n e r g i s t i c  
i n t e r a c t i o n  e f f e c t .  For example, a t  a  
s a l i n i t y  of 15 pp t ,  no m o r t a l i t y  was 
r e p o r t e d  f o r  j u v e n i l e s  a f t e r  be ing  
exposed 40 min t o  wa te r  temperature 
inc reased  t o  32OC, bu t  a  m o r t a l i t y  o f  
abou t  20% was observed when t h e  wate r  
temperature was 12OC and t h e  s a l i n i t y  
inc reased  f rom 20  t o  30 p p t  (Hoss e t  
a l .  1974). 

Di  sso lved Oxvaen 

R e s p i r a t i o n  s t u d i e s  on p i n f i s h  
we igh ing  0.013 t o  240 g  r evea led  lower  
r a t e s  o f  oxygen consumption i n  smal l e r  
f i s h  and i n d i c a t e d  t h a t  t h e  r e l a t i o n  
between body s i z e  and r e s p i r a t i o n  r a t e  
depended on t h e  l i f e  h i s t o r y  s tage o f  
t h e  f i s h  (Hoss and Pe te rs  1976). The 
metabol i sm-weight r e g r e s s i o n  (K) f o r  
f i s h  o f  d i f f e r e n t  we igh t  was 0.99 f o r  
f i s h  weigh ing l e s s  than  0.2 g, 0.15 
f o r  f i s h  we igh ing  0  t o  10 g, and 0.73 
f o r  f i s h  above 10 g. Oxygen consump- 
t i o n  r a t e s  were r e l a t e d  a l s o  t o  tem- 
pe ra tu res  and swimming v e l o c i t i e s .  
Oxygen-carrying c a p a c i t y  o f  p i  n f i  sh 
b lood  inc reases  i n  response t o  lowered 
env i ronmenta l  oxygen , inc reased  
exerc ise ,  and fncreased s a l i n i t y  b u t  
does n o t  compensate e n t i r e l y  f o r  t h e  
inc reased  r e s p i r a t o r y  demand caused by 
these  changes (Cameron 1970).  

L i g h t  

Die1 d i s t r i b u t i o n  o f  p i n f i s h  i n  
exper imenta l  cages i n  a  the rma l  
e f f l u e n t  channel was d i r e c t l y  r e l a t e d  
t o  low ambient l i g h t  c o n d i t i o n s  
governed by t h e  t i m e  o f  day and 
t u r b i d i t y  (Romanowsky and Strawn 1979). 
No n o c t u r n a l - d i u r n a l  d i f f e r e n c e s  i n  
ca tches  o f  l a r v a l  p i n f i s h  i n  

exper imenta l  gear were r e p o r t e d  by 
Shenker and Dean (1979) b u t  Thayer e t  
a l .  (1983) caught 70% o f  t h e  p i n f i s h  
l a r v a e  a t  n i g h t .  J u v e n i l e  p i n f i s h  
approached sandy bot tom s u b s t r a t e  o n l y  
a t  n i g h t  (S toner  1979), whereas l a r g e  
p i n f i s h  r e s t e d  a t  n i g h t  i n  cover  and on 
t h e  bot tom a t  o f f s h o r e  p l a t f o r m s  
(Hast ings e t  a l .  1976). P i n f i s h  f e d  
d u r i n g  day1 i g h t  (Wohlschl  ag and Cameron 
1967; Pe te rs  and K j e l s o n  1975); 
j u v e n i l e  p i n f i s h  fed most h e a v i l y  a t  
mid-day ( K j e l s o n  and Johnson 1976). 
P i n f i s h  have been t r a i n e d  t o  r e a c t  
f a s t e r  t o  v i s u a l  s t i m u l i  t han  t o  
a u d i t o r y  s t i m u l i  (Marcuce l l  a  and 
Abramson 1978). Wohlschl ag and Cameron 
(1967) r e p o r t e d  t h a t  p i n f i s h  e x h i b i t e d  
more e x c i t a b i l i t y  and nonlocomotor  
a c t i v i t y  t han  most mar ine  f i s h e s  used 
i n  l a b o r a t o r y  s t ud i es .  

Subs t r a t e  

P i n f  i sh p r e f e r  vege ta ted  bottoms 
i n  Gulf o f  Mexico e s t u a r i e s  and a long  
t h e  southeast  A t l a n t i c  coas t  (Re id  
1954; Gunter and H a l l  1965; Z i l b e r b e r g  
1966; C la rk  1970; Hansen 1970; Coen e t  
a l .  1981). Most f i n - c l i p p e d  p i n f i s h  i n  
mark- recapture s t u d i e s  i n h a b i t e d  g rass  
f l a t s  u n t i l  t h e y  m ig ra ted  o u t  o f  t h e  
es tua r y  i n  l a t e  summer and f a l l  (Hansen 
1970).  P i n f i s h  a re  u s u a l l y  a c t i v e  
fo ragers  and make no at tempt  t o  conceal 
themselves, b u t  can burrow i n t o  sand 
when s t a r t l e d  (Coen e t  a l .  1981). 

The abundance and t y p e  o f  
submerged v e g e t a t i o n  i n  e s t u a r i e s  
depends on bot tom type, t u r b i d i t y ,  
s a l i n i t y ,  water  temperature, bot tom 
slope, and t i d a l  range ( E t z o l d  e t  a l .  
1983). Nea r l y  50% o f  t h e  e s t u a r i n e  
bottoms a long  t h e  sou thern  F l o r i d a  g u l f  
coas t  a re  covered by submerged 
v e g e t a t i o n  which may account f o r  t h e  
h i g h  abundance o f  p i n f i s h  f i s h  t he re .  
The abundance o f  submerged v e g e t a t i o n  
decreases nor thward and covers o n l y  5% 
o f  t h e  bo t tom i n  coas ta l  waters  o f  t h e  
F l o r i d a  panhandle and t h e  n o r t h e r n  g u l f  
coas t  ( E t z o l d  e t  a l .  1983). O f  about 
800,000 acres (32,300 ha) o f  submerged 
e s t u a r i n e  vege ta t i on  a long  n o r t h e r n  



Gulf  o f  Mexico coas t l i ne ,  63% i s  i n  
F l o r i d a  and 31% i n  lower Texas (Linda11 
and Saloman 1977). 

Pressure 

P i n f i s h  e x h i b i t  a  yawn r e a c t i o n  
w i t h i n  0.5 t o  2.0 minutes i n  response 
t o  a  0.5 cm3 volume pressure increase 
(McCutcheon 1966) ; consequently,  they  
can be expected t o  r e a c t  t o  t i d a l  
changes t o  ma in ta in  buoyance d r i f t .  
P i n f i s h  adapted t o  g rad ien t  chambers 
es tab l i shed  a  base re fe rence p o i n t  t o  
which they reacted w i t h i n  0.1 s  t o  
pressure changes of l e s s  than 0.5 cm 
water pressure. I n  thermal e f f l u e n t s  
p i n f i s h  detected and avoided 
supersaturated ( t o t a l  gases) sur f  ace 

waters by seeking deeper waters 
(Romanowsky and Strawn 1979). 

Sound 

When he ld  ou t  o f  t he  water, 
p i n f i s h  make a  scrap ing  sound by 
s l i d i n g  t h e  upper and lower i n c i s o r  
t e e t h  (Burkenroad 1931), bu t  no 
ev i  dence of underwater sounds 
a t t r i b u t a b l e  t o  p i n f i s h  were detected 
by  Breder (1968) i n  Lemon Bay, F l o r i d a .  
P i n f i s h  cou ld  be t r a i n e d  t o  meet 
avoidance c r i t e r i o n  when t r a i n e d  w i t h  
a u d i t o r y  s t  imul i (Marcucel l  a  and 
Abramson 1978). The c r i t i c a l  masking 
r a t i o  f o r  aud i t o r y  ana l ys i s  f a l l s  
w i t h i n  t he  band w id th  measured f o r  
mammals, i n c l u d i n g  man (Fay 1978). 
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serve as forage f o r  camnercial and s p o r t  f ishes.  P i n f i s h  have been ex tens i ve l y  used i n  
p e s t i c i d e  bioassays,  p h y s i o l o g i c a l  experiments, and e c o l o g i c a l  s tud ies .  Adu l ts  and most 
l a r g e  j u v e n i l e s  move o f f s h o r e  i n  l a t e  f a l l .  They spawn o f f s h o r e  du r ing  f a l l  and w i n t e r .  
Semibuoyant eggs hatch a f t e r  48 hours a t  180C. La rva l  p i n f i s h  ( 1 1  mn TL) move i n t o  
e s t u a r i n e  n u r s e r y  grounds soon a f t e r  hatch ing,  where they  feed on ca lano id  copepods. 
J u v e n i l e  p i n f i s h  a re  most abundant i n  seagrass-covered h a b i t a t s  where they feed on amphi- 
~ o d s .  P i n f i s h  change t h e i r  d i e t  as body s i ze  and t o o t h  s t r u c t u r e  changes. Growth 
increments were 65 t o  110 rm, 55 mm, and 45 rn long  a t  t h e  end o f  t h e i r  f i r s t  through t h i r d  
years of l i f e ,  respec t i ve l y .  P i n f i s h  a r e  used f o r  food and b a i t  by ang lers  and a r e  
c a b i n e d  w i t h  u n c l a s s i f i e d  species o r  i n d u s t r i a l  f i s h  i n  commercial f i s h e r i e s  s t a t i s t i c s .  
P in f  i sh i n h a b i t  inshore m t e r s  when temperatures a r e  above 10°C and below 35'C. They a r e  
abundant i n  a  broad range o f  s a l i n i t i e s .  
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As the Nation's principal conservation agency, the Department of the Interior has respon- 
sibility for most of our,nationally owned public lands and natural resources. This includes 
fostering the wisest use of our land and water resources, protecting our fish and wildlife, 
preserving theenvironmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island territories under 
U.S. administration. 




