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PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coasta l  aquat ic  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  spor t ,  commercial , o r  eco log ica l  importance. The p r o f i l e s  
are  designed t o  provide coasta 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 he  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 environmental 
requirements o f  t he  species and t o  descr ibe how popu la t ions  o f  t he  species may be 
expected t o  r e a c t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, l i f e  h i s t o r y ,  eco log ica l  r o l e ,  environmental 
requirements, and economic importance, i f  appl i cab le .  A t h r e e - r i n g  b inder  i s  
used f o r  t h i s  se r i es  so t h a t  new p r o f i l e s  can be added as they  a re  prepared. 
This p r o j e c t  i s  j o i n t l y  planned and f inanced by t h e  U.S. Army Corps o f  Engineers 
and the  U.S. F i sh  and W i l d l i f e  Service. 

Suggestions o r  questions regard ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
the  f o l l  owing addresses. 

In fo rmat ion  Trans fer  S p e c i a l i s t  
Nat ional  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Serv ice 
NASA-Slidell Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

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



CONVERSION TABLE 

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

M u l t i p l y  

m i l l i m e t e r s  (mm) 
cen t ime te rs  (cm) 
meters (m) 
meters (m) 
k i l o m e t e r s  (km) 
k i  1  ometers (km) 

square meters (m2) 
square k i  1  ometers (km2) 
hectares (ha) 

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

m i l l i g r a m s  (mg) 
grams ( g )  
k i  lograms (kg)  
m e t r i c  tons ( t )  
m e t r i c  tons  ( t )  

k i l o c a l o r i e s  ( k c a l )  
C e l s i u s  degrees (OC) 

inches 
inches 
f e e t  ( f t )  
fathoms 
s t a t u t e  m i l e s  (m i )  
n a u t i c a l  m i l e s  (nmi) 

square f e e t  ( f t 2 )  
square m i l e s  (m i2 )  
acres 

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

ounces (oz )  
ounces (oz )  
pounds ( l b )  
pounds ( l b )  
s h o r t  tons  ( t o n )  

B r i t i s h  thermal  u n i t s  (B tu )  
Fahrenhe i t  degrees (OF) 

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

25.40 
2.54 
0.3048 
1.829 
1.609 
1.852 

To Ob ta in  

inches 
inches 
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s t a t u t e  m i l e s  
n a u t i c a l  m i l e s  

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

g a l l o n s  
cub ic  f e e t  
a c r e - 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  
Fahrenhe i t  degrees 

m i  11 ime te rs  
cen t ime te rs  
meters 
meters 
k i  1  ometers 
k i  lometers  

square meters 
square k i  1  ometers 
hec ta res  

l i t e r s  
cub ic  meters 
cub ic  meters 

m i l l i g r a m s  
grams 
k i  1  ograms 
m e t r i c  tons  
m e t r i c  tons  

k i l o c a l o r i e s  
C e l s i u s  degrees 
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F i g u r e  1. Tautog ( t o p )  and cunner (bot tom).  

TAUTOG AND CUNNER 

......... S c i e n t i f i c  name Tautoqa o n i t i s  
P r e f e r r e d  common name .......... .Tautog 

( F i g u r e  1) 
Other  common names ......... . B l a c k f i s h ,  

w h i t e  c h i n  
Class ..................... Oste ich thyes  
Order  ...................... Perc i fo rmes  
Fami ly  ....................... >Labr idae  

......... Sc i  e n t i  f i  c  name. Tau,t.oqol abrus 

Geographic range: Tau tog- -coas ta l  
r e g i o n  o f  Nova S c o t i a  t o  South 
Ca ro l i na ;  abundant f rom Cape Cod 
south t o  t h e  Delaware Capes. Cunner 
- - c o a s t a l  r e g i o n  and o f f s h o r e  banks 
f rom Concept ion Bay, Newfoundland, 
and southwestern G u l f  o f  S t .  
Lawrence, south t o  New Jersey,  and 
o c c a s i o n a l l y  t o  t h e  en t rance  o f  
Chesapeake Bay (B ige l  ow and 
Schroeder 1953; Liem and S c o t t  
1966) ( F i g u r e  2 ) .  

adspersus 
P r e f e r r e d  common name ........... Cunner MORPHOLOGY/IDENTIFICATION AIDS 

(F i gu re  1) 
.......... Other  common names Perch, sea The t a u t o g  and cunner a r e  t h e  

perch,  b l u e  perch,  b e r g a l l  , o n l y  two r e p r e s e n t a t i v e s  o f  1  ab r i dae  
chogset,  choggy a long  t h e  n o r t h e a s t  coas t  o f  t h e  

Class..  .................. .Os te ich thyes  Un i t ed  S ta tes .  They a re  e a s i l y  
Order. .  .................... Pe rc i  formes d i  s t i  ngu i  shed f rom o t h e r  c o - o c c u r r i n g  

..................... Fami ly . .  .Labr idae  f i s h e s  i n  hav ing  a  s i n g l e  l o n g  do r sa l  



Tautog and Cunner 

MILES 

A TLANTIC OCEAN 

F i g u r e  2a .  D i s t r i b u t i o n  o f  Tautog and Cunner i n  Nor th  A t l a n t i c  Region. 
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NEW YORK 

PHILADELPHI 

ATLANTIC OCEAN 

MILES 

K ILOMETERS 

Tautog and Cunner 

F igure  2b. D i s t r i b u t i o n  o f  Tautog and Cunner i n  M i d - A t l a n t i c  Region. 
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f i n ,  v e n t r a l  f i n s  almost d i r e c t l y  
beneath t h e  p e c t o r a l s ,  and a  deep 
caudal peduncle. The a n t e r i o r  p a r t  o f  
t h e  do rsa l  f i n  i s  sp iny ;  t h e  r e s t  i s  
s o f t  rayed. The p o i n t  o f  d i v i s i o n  o f  
sp ines  and s o f t  r ays  i s  n o t  r e a d i l y  
d i s c e r n i b l e .  I n  bo th  species, t h e  
roo f  of t h e  mouth and t h e  pharynx have 
c rush ing  t e e t h  s u i t a b l e  f o r  b reak ing  
and g r i n d i n g  hard-she1 1  ed p rey .  The 
two species d i f f e r  i n  do rsa l  p r o f i l e  
f rom t h e  mouth t o  t h e  base o f  t he  
do rsa l  f i n ;  i t  i s  rounded i n  t h e  
t a u t o g  b u t  r e l a t i v e l y  s t r a i g h t  i n  t h e  
cunner. Also, t h e  caudal peduncle i s  
r e l a t i v e l y  w ide r  and t h e  caudal f i n  
narrower i n  t h e  t a u t o g  t han  i n  t h e  
cunner (B ige l  ow and Schroeder 1953; 
Liem and S c o t t  1966). 

The a d u l t  t a u t o g  i s  b l a c k i s h  b u t  
has a  s l i g h t l y  1  i g h t e r  v e n t r a l  su r face  
and a  l i g h t  t o  w h i t e  ch in .  Juven i l es  
have m o t t l e d  o r  banded s i des  w i t h  
b lack ,  gray,  o r  green pigment.  The 

c o l o r  p a t t e r n s  o f  t h e  cunner a re  
v a r i a b l e ;  d i f f e r e n t  areas a re  m o t t l e d  
brown, red,  green, and b l ue .  Young 
cunner (up t o  10 cm t o t a l  l e n g t h )  
have a  b l ack  spo t  a t  t h e  a n t e r i o r  p a r t  
o f  t he  s o f t  do r sa l  f i n  rays  (Bigelow 
and Schroeder 1953; Liem and Sco t t  
1966). 

The a d u l t  t a u t o g  i s  a l s o  much 
l onge r  t han  t h e  a d u l t  cunner. The 
t a u t o g  reaches a  maximum l e n g t h  o f  92 
cm whereas t h e  cunner has been 
recorded o n l y  up t o  44 cm and 
g e n e r a l l y  does not,  exceed 31 cm 
(Bigelow and Schroeder 1953; Liem and 
S c o t t  1966). 

Eggs, 1  arvae, and pos t l a r vae  o f  
t au tog  and cunner were descr ibed  by 
Kuntz and R a d c l i f f e  (1918) and 
W i l l  iams (1967) : These forms can be 
d i s t i n g u i s h e d  t o  species by 
morpho log ica l  d i f f e rences  (F igures  3 
and 4). 

F i gu re  3. Tautog egg, 1 -day-o ld  2.9 mm F igu re  4. Cunner egg, newly hatched 
l a r v a ,  5 mm l a r v a ,  and 10 mm f r y  ( a f t e r  2.2 mrn l a r v a ,  4.2 mm larva,and 8 mm f r y  
Kuntz and Radcl i f f e  1918). ( a f t e r  Kuntz and R a d c l i f f e  1918). 

4  



REASON FOR INCLUSION IN SERIES 

Both species are widespread along 
t h e  nor theast  coast o f  t he  Uni ted 
States.  (B ige l  ow and Schroeder 1953; 
Liem and Scot t  1966). They are 
abundant i n  areas o f  rock  ree fs ,  
p ie rs ,  and o ther  areas of h i g h - r e l i e f  
h a b i t a t .  Cunner are sometimes 
abundant enough l o c a l l y  i n  rocky p i e r  
h a b i t a t s  t o  exceed t h e  biomass dens i t y  
o f  some t r o p i c a l  r e e f  systems (Sand 
1982). The tau tog supports important  
coas ta l  commerci a1 and rec rea t i ona l  
f i s h e r i e s .  I n  as much as n e i t h e r  
species migrates 1  ong distances,  both 
may be key i n d i c a t o r s  o f  l o c a l  
s t resses i n  t he  coasta l  reg ions  along 
t h e i r  range. 

LIFE HISTORY 

I n  t h e  tautog,  t he  spawning 
season between Cape Sable, Nova 
Scot ia,  and Cape Hat teras,  North 
Carol i na, gene ra l l y  extends from mid- 
May t o  mid-August and peaks i n  June; 
i n  t h e  cunner i n  t he  same region,  i t  
genera l l y  extends from e a r l y  May t o  
l a t e  August, and peaks i n  May-June 
(Col t on  e t  a1 . 1979). Cunner spawn 
i n  p a i r s  o r  groups, depending on 
cond i t i ons  (Wicklund 1970; P o t t l e  and 
Green 1979; P o t t l e  e t  a l .  1981). 
The male cunner i n  Conception Bay, 
Newfound1 and, i s  t e r r i  t f r i a l  , w i t h  a  
t e r r i t o r y  o f  about 50 m . Possession 
o f  a  t e r r i t o r y  i s  necessary f o r  
successful mating. Females may s e l e c t  
males more on t h e  bas is  o f  t h e  males' 
own c h a r a c t e r i s t i c s  (frequency o f  
aggression and cour tsh ip ,  and body 
s i ze )  than on t h e  bas is  o f  qua1 i t i e s  of 
t he  t e r r i t o r i e s  such as s ize .  Male- 
male compet i t ion  may a f f e c t  male 
reproduct ive  success (Marte l  and Green 
1987). Dur ing the  spawning season, 
t e r r i t o r i a l  males s h i f t  t he  major 
per iod  o f  feed ing  from af ternoon t o  
morning and most t e r r i t o r i a l  behavior 
( cou r t sh ip  and aggression) occurs i n  

t h e  af ternoon (Green e t  a l .  1985). 
Large mature tau tog  have been observed 
spawning i n  p a i r s  and i n  groups i n  t he  
1  aboratory (01 1  a  and Samet 1977; 01 1  a  
e t  a l .  1981). Younger sexua l l y  mature 
tau tog  (w i thout  t h e  sexual l y  dimorphic 
mandible) may spawn o n l y  i n  groups 
because small males are unable t o  
compete aggress ive ly  w i t h  1  arger ma1 es 
f o r  females ( O l l a  and Samet 1977). 
Eggs o f  bo th  species are buoyant and 
are genera l l y  conf ined t o  t h e  coasta l  
waters (Bigelow and Schroeder 1953; 
Richards 1959; Croker 1965). 

Fecundity and Eaqs 

Chenoweth (1963) showed t h a t  
f ecund i t y  i s  s i z e  s p e c i f i c  i n  t he  
tau tog.  F i sh  214-678 mm i n  f o r k  l eng th  
(weighing 170-5,207 g  and 3-20 years 
o l d )  conta ined 5,000 t o  673,500 
mature eggs. The model t h a t  descr ibes 
the  number o f  eggs (Y) r e l a t e d  t o  
l eng th  (X) i n  m i l l i m e t e r s  i s  

The r e l a t i o n  o f  number o f  eggs (Y) t o  
weight (X) i n  grams i s  

Tautog eggs have no o i l  g lobule,  
and are genera l l y  1 arger than cunner 
eggs (Kuntz and Radcl i f f e  1918). Egg 
s i z e  va r i es  from year  t o  year; 
repor ted  diameters range from 0.70 t o  
1.14 mm diameter (Richards 1959; 
Chenoweth 1963). Year-to-year 
v a r i a t i o n  i n  repor ted  measurements may 
be expla ined by t ime o f  sampling: 
mean diameters o f  eggs o f  both tau tog 
and cunner gene ra l l y  decrease as 
spawning season progresses. Th is  
decrease i s  a t t r i b u t e d  t o  increas ing  
water temperature (Wi l l iams 1967). 

To t h e  best  o f  my knowledge, t he  
fecund i t y  o f  t h e  cunner has not  been 
inves t iga ted.  

Tautog eggs hatch i n  42-45 hours 
a t  20-22 OC; probably 10-12 hours more 



are  r e q u i r e d  i n  c o l d e r  wate r .  Cunner 
eggs ha tch  w i t h i n  t h e  same pe r i ods  a t  
s im i  1  a r  temperatures (B ige l  ow and 
Schroeder 1953).  

Larvae 

Tautog l a r v a e  a re  about 2.2 mm 
l o n g  a t  ha tch ing ,  and grow t o  about 
3.3 mm i n  96 hours a t  20-22 O C .  A t  
t h i s  l eng th ,  t h e  yo1 k  sac has been 
absorbed and t h e  mouth i s  formed and 
f u n c t i o n a l  . Dorsa l  and anal f i n s  a re  
d i s t i n c t  a t  10 mm. A t  30 mm, t he  f i s h  
show t h e  genera l  morphologica l  
c h a r a c t e r i s t i c s  o f  t h e  a d u l t s .  Most 
pigment c e l l  s  a re  u n i f o r m l y  
d i s t r i b u t e d  over  t h e  t r u n k  o f  t h e  
l a r v a l  f i s h  (Kuntz and Radcl i f f e  
1918). 

Newly hatched cunner a re  2-2.2 mm 
l o n g  and have pigment c e l l s  
d i s t r i b u t e d  u n i f o r m l y  over  t h e  t r u n k .  
By 3  mm, t h e  c e l l s  have mig ra ted  t o  
form a  p a i r  o f  b l a c k  spots  on t he  
do rsa l  and v e n t r a l  s i des  between t he  
base o f  t h e  do rsa l  r ays  and t he  vent .  
The spots  p e r s i s t  u n t i l  t h e  f i s h  reach 
a  l e n g t h  o f  t o  20-25 mm; f i s h  then 
develop t h e  c h a r a c t e r i s t i c  v a r i a b l e  
c o l  o r  p a t t e r n  (Kuntz and Radcl i f f e  
1918; B i g e l  ow and Schroeder 1953). A t  
15 mm, t h e  l a r v a l  f i s h  has t h e  
f e a t u r e s  o f  t h e  a d u l t .  

Juven i l es  and A d u l t s  

Juven i l es  and a d u l t s  o f  bo th  
cunner and t a u t o g  g e n e r a l l y  l i v e  
t oge the r  and depend on cover .  L i k e  
a l l  l a b r i d a e ,  they  a re  a c t i v e  d u r i n g  
t h e  day and become qu iescen t  a t  n i g h t  
(01 1  a  e t  a1 . 1975; Dew 1976). Dur ing  
t h i s  l e t h a r g i c  pe r i od ,  i n d i v i d u a l  f i s h  
r e q u i r e  shel t e r  f o r  p r o t e c t i o n .  
H a b i t a t  can i n c l u d e  rock  r e e f s ,  
r o c k  outcrops,  g rave l ,  ee lg rass  beds, 
and k e l p .  The f u n c t i o n a l  
requi rement  i s  t h a t  i n d i v i d u a l  f i s h  be 
a b l e  t o  remain a longs ide  o r  under an 
o b j e c t  f o r  s h e l t e r  ( O l l a  e t  a l .  1974, 
1975; Dew 1976). S h e l t e r  s i t e s ,  
t h e r e f o r e ,  may become a  l i m i t i n g  

f a c t o r  o f  p o p u l a t i o n  s i z e  w i t h i n  a  
p a r t i c u l a r  h a b i t a t ,  such as a  r o c k  
r e e f  (01 1  a  e t  a1 . 1975), s i nce  a1 1  
s i zes  o f  cunner and j u v e n i l e  t a u t o g  
( l e s s  than  about 250 mm i n  t o t a l  
l e n g t h )  would r e q u i r e  shel t e r  o f  a  
s i m i l a r  s i z e  and type .  I n t e r s p e c i  f i c  
and i n t r a s p e c i f i c  compe t i t i on  f o r  
shel t e r  s i t e s  may occur .  Th i s  
hypo thes is  i s  suppor ted because o t h e r  
r e e f  f i s h e s  a re  l i m i t e d  by shel t e r ;  
i t  i s  one o f  t h e  f a c t o r s  t h a t  l i m i t  
t he  s i z e  and d i v e r s i t y  o f  c o r a l  r e e f  
f i s h  assemblages (e.g. Smith and 
T y l e r  1972).  

Both species a re  a c t i v e  d u r i n g  
t h e  day, when they  occur  i n  l oose  
aggregat ions near shel t e r  s i t e s .  
Cur ren t  v e l o c i t y  can sometimes l i m i t  
t h e  area near  s h e l t e r  s i t e s  where 
t he  f i s h  can fo rage  (Aus te r  1987). 
Tautog a re  g e n e r a l l y  t h e  l e s s  abundant 
species.  J u v e n i l e  tau tog ,  when o f  t he  
same s i z e  as a  p o r t i o n  o f  t he  cunner 
popu la t i on ,  g a i n  a  p r o t e c t i v e  
advantage f rom p reda to r s  by co-  
o c c u r r i n g  w i t h  t h e  numer ica l  l y  
dominant species ( E r l  i c h  and E r l  i c h  
1973; Frank and Legget t  1983; Aus te r  
1984a). 

Foraging i n  bo th  species i nvo l ves  
scan-and-p ick f eed ing  throughout  t h e  
day ( O l l a  e t  a1 . 1975; Dew 1976; 
Aus te r  1987). Cunner fo rage  on a  
v a r i e t y  o f  ben th i c  o r  near-bot tom 
i n v e r t e b r a t e s  (B ige l  ow and Schroeder 
1953; Richards 1963; Chao 1973; O l l a  
e t  a l .  1975; Shumway and S t i ckney  
1975; Sand 1982). Predominant p rey  
species a re  b l u e  mussels ( M v t i l u s  
edul  i s)  , barnac les  (Bal anus spp. ) , 
s o f t  shel  1  c l  ams (b a rena r i a ) ,  
amphipods, shrimps, and smal l  1  obs te rs  
(Homarus ameri canus).  Species and 
s i z e  o f  p rey  v a r i e s  by h a b i t a t ,  
l a t i t u d e ,  and s i z e  c l a s s  o f  f i s h .  

01 l a  e t  a1 . (1975) showed t h a t  
a l though j u v e n i l e  t a u t o g  ( i n  t he  s i z e  
range o f  a d u l t  cunner) feed 
predominant ly  on mussels throughout  
t he  year ,  p rey  p re fe rences  o f  cunner 



s h i f t  s ea sona l l y .  J u v e n i l e s  o f  both 
s p e c i e s  p r e f e r e n t i a l l y  prey on mussels 
dur ing  May and June.  Adult t au tog  d id  
so  throughout  t h e  yea r  (01 1 a e t  a1 . 
1974) .  Cunner p re fe rences  s h i f t  
p r i m a r i l y  t o  i sopods ( Ido t ea  bal t i c a )  
from J u l y  t o  October.  

Cunner and t au tog  move about t o  
va r i ous  degrees  dur ing  t h e  day. Daily 
movements o f  t h e  cunner  and j u v e n i l e  
t au tog  a r e  genera l  l y  w i th in  severa l  
meters  t o  s eve ra l  hundred meters  o f  
t h e i r  noc turna l  s h e l t e r  s i t e  (Green 
1975; O l l a  e t  a l .  1974, 1975, 1979).  
Adult t a u t o g ,  however, commonly move 
away from t h e i r  s h e l t e r  s i t e  dur ing  
t h e  day t o  feed  on mussels  t h a t  mav be 
s eve ra l  hundred meters  away (01 1; e t  
a l .  1974) .  

Cunner and j u v e n i l e  t au tog  
d i s p e r s e  t o  seasonal  h a b i t a t s  dur ing  
summer from perennia l  h a b i t a t s  t h a t  
a r e  occupied year-round by most o f  t h e  
popula t ion  (O l l a  e t  a1 . 1979) .  
Seasonal h a b i t a t s  may be ee l  g r a s s ,  
beds of macro-algae,  o r  mussels .  The 
need t o  d i s p e r s e  may be d r i ven  by 
agg re s s ive  compet i t ion  dur ing  
spawning. I nc r ea se s  i n  aggress ion  
d i r e c t e d  a t  some p a r t  o f  t h e  
popula t ion  may reduce t h e  optimal i t y  
o f  t h e  perennia l  h a b i t a t ,  caus ing  
i nd iv idua l  f i s h  t o  seek  o t h e r  a r e a s  
(01 1 a e t  a1 . 1977, 1979) .  The r e t u r n  
o f  t h e  migra tory  group t o  perennia l  
h a b i t a t s  i n  f a l l  may a l s o  be due t o  
t h e  d e c l i n i n g  o p t i m a l i t y  o f  t hose  
h a b i t a t s .  Ee lg r a s s  and macro-algal 
s t a n d s  a r e  ephemeral h a b i t a t s  a long 
most o f  t h e  range o f  t au tog  and 
cunner .  As t h e  p l a n t s  begin t o  d i e ,  
t h e  h a b i t a t  va lue  dec r ea se s .  The 
migra tory  p o r t i o n  o f  t h e  popula t ion  
shows no p a r t i c u l a r  f i d e l i t y  t o  
perennia l  s i t e s  (O l l a  e t  a l .  1979).  

The f i s h  overwin te r  a t  t h e  
perennia l  s i t e s .  They s e t t l e  i n t o  
i nd iv idua l  she1 t e r s  ( c r e v i c e s ,  along 
rock w a l l s ,  under r o c k s ) ,  when 
tempera tures  reach between 8 and 5 O C ,  
and remain " tempera ture  debi  1 i t a t e d "  
( t o r p i d )  u n t i l  s p r i n g  when wate r  

t empera tures  i n c r e a s e .  Large f i s h  
become t o r p i d  be fo r e  t h e  sma l l e r  
ones;  t h u s ,  t h e  sma l l e r  f i s h  feed  
l onge r .  Almost no feed ing  occurs  
du r ing  t h e  per iod  of t o r p o r  (Green and 
Farwell 1971; O l l a  e t  a l .  1974, 1975, 
1979; Dew 1976) .  

Seasonal movements, appa ren t l y  
d r i v e n  by tempera ture ,  a r e  g r e a t e r  i n  
a d u l t  t au tog .  They occupy inshore  
h a b i t a t s  from Apri l  and May u n t i l  l a t e  
October .  In w i n t e r ,  t hey  g e n e r a l l y  
move t o  deepe r  a r e a s  (25 t o  45 m) 
wi th  complex topography, where they  
may remain i n  t o r p o r  (Cooper 1966; 
O l l a  e t  a1 . 1974) .  In  e a s t e r n  Long 
I s l and  Sound, overwin te r ing  a d u l t s  
have been seen i n  deep c r e v i c e s  of 
rocky r e e f s ,  i n sho re ,  a t  dep th s  o f  
l e s s  than  10 m (Aus te r ,  unpublished 
o b s e r v a t i o n ) .  

GROWTH CHARACTERISTICS 

Cooper (1967) r epo r t ed  t h a t  i n  
t h e  t a u t o g ,  males grow f a s t e r  than  
females  i n  l eng th  ( i  . e .  548 ve r su s  501 
mm average TL a t  age 22) but  s lower i n  
weight ( i . . ,  1 ,716 versus  2 , 0 9 4 g  
average weight  a t  age 20 ) .  The 
models d e s c r i b i n g  t h e  length-weight  
r e l a t i o n s h i p  a r e  

l o g  W = - 4 . 3 5 6 7 0 t  2.77660 l og  L 
(ma1 e s )  

and 

l og  W = - 4 . 8 0 3 5 7  t 3.01607 l og  L 
( females )  

where W = body weight (minus v i s c e r a )  
i n  grams and L = t o t a l  l eng th  i n  
mi 11 ime t e r s .  

Tautog a r e  r e l a t i v e l y  slow 
growing f o r  a heav i l y  sought  s p o r t  
s p e c i e s .  They r e q u i r e  9-10 y e a r s  t o  
reach a weight  o f  2 pounds (907 g ) ,  
depending on sex .  A 4-pound (1,814 g)  
f i s h  i s  about 25 y e a r s  o ld  i f  male, o r  
15 y e a r s  o ld  i f  female. The g r e a t e s t  



recorded age o f  a  t au tog  i s  34 years 
(Cooper 1967). 

Cunner grow cons iderab ly  slower 
than  t au tog  and reach a  maximum age o f  
6 years  (Cooper 1967; Serchuk and Cole 
1974). Dew (1976) descr ibed  t h e  
leng th-we igh t  model f o r  cunner as 

l o g  W = -5.2512 + 3.2169 Log L  

(bo th  sexes).  Th i s  model i s  s i m i l a r  
t o  t h e  one r e p o r t e d  by Serchuk and 
Cole (1974) except t h a t  t h e  authors 
d i d  n o t  use ev i sce ra ted  weights. 
Ne i t he r  r epo r ted  d i f f e r e n c e s  i n  growth 
o f  cunner by sex. 

FISHERY 

Tautog popu la t i ons  n o r t h  o f  Cape 
Cod have never  been l a rge ,  and have 
c o n t r i b u t e d  1  i ttl e  t o  t h e  commerci a1 
o r  r e c r e a t i  onal ca t ch  (B i  ge l  ow and 
Schroeder 1953). South o f  Cape Cod, 
however, t hey  a re  an impor tan t  
r e c r e a t i o n a l  species and suppor t  a  
smal l  commerci a1 f i shery . They are 
p r i m a r i l y  harvested w i t h  hook and l i n e  
and by t r a w l ,  b u t  some a re  caught w i t h  
g i l l  n e t s  and by s p e a r f i s h i n g  (Blake 
and Smith 1984). The r e c r e a t i o n a l  
ca t ch  (Table 1 )  i s  f a r  g r e a t e r  than  
t h e  commercial ca t ch  (Blake and Smith 
1984; Na t i ona l  Mar ine F i s h e r i e s  
Serv ice  1980-1987; Sampson 1981). 
Tautog's slow growth and seasonal s i t e  
t e n a c i t y  may make i t  suscep t i b l e  t o  
o v e r f i  sh ing.  Some coas ta l  s t a t e s  
(Connect icut ,  Rhode I s 1  and, and 
Massachusetts) have r e c e n t l y  
es tab l i shed  a  minimum s i z e  l i m i t  o f  
t au tog  f o r  commerci a1 o r  r e c r e a t i o n a l  
f ishermen. The r e g u l a t i o n s  vary  from 
s t a t e  t o  s t a t e  due t o  v a r i a t i o n s  i n  
f i s h i n g  e f f o r t .  No p l a n  now e x i s t s  
f o r  Federal management o f  t h e  
species.  

The cunner was a  f a v o r i t e  
p a n f i s h  du r i ng  t h e  l a t e  19 th  and e a r l y  
20th c e n t u r i e s  (B ige l  ow and Schroeder 
1953); however, l and ings  were repo r ted  
e r r a t i c a l l y .  It i s  n o t  now w ide l y  

regarded as a  commercial o r  s p o r t  
species, bu t  i s  a  s i g n i f i c a n t  p a r t  o f  
t h e  ca t ch  o f  vaca t i on ing  t o u r i s t s  and 
o t h e r  b a i t  f ishermen a long t h e  shore 
(Serchuk and Frame .1973). No s t a t e  
regu la tes  t h e  l and ings  o f  t h i s  
species. 

ECOLOGICAL ROLE 

Cunner and t au tog  a re  year- round 
r e s i d e n t  members o f  t h e  nearshore f i s h  
assembl age and are 1  ocal  l y  abundant 
i n  t h e i r  p r e f e r r e d  h a b i t a t s .  Sand 
(1982) showed t h a t  t h e  d e n s i t y  o f  
cunner was 3.9 f i  sh/m2 (80 g/m2) i n  an 
area o f  Narraganset t  Bay, Rhode 
I s l and .  These values f o r  d e n s i t y  and 
biomass are  about 10 t imes l a r g e r  than 
those f o r  many temperate demersal f i s h  
assemblages and are  w i t h i n  t h e  range 
o f  t r o p i c a l  r e e f  assembl ages. Cunner 
and t au tog  bo th  prey h e a v i l y  on 
ben th i c  organisms ( O l l a  e t  a l .  1974, 
1975) and t h e  e f f e c t  o f  an i n d i v i d u a l  
t au tog  o r  cunner on ben th i c  prey 
popu la t i ons  i s  equal t o  o r  g r e a t e r  
than  t h a t  o f  o t h e r  i n d i v i d u a l  p redators  
such as gastropods o r  s t a r f i s h  (Sand 
1982). Both species may be d i r e c t  
compet i to rs  w i t h  o t h e r  ben th i c  
p reda to rs  t h a t  p r e f e r  b l ue  mussels as 
prey.  These species i nc l ude  t h e  
commercial l y  impor tan t  American 1  obs te r  
(Wei ss 1970). 

ENVIRONMENTAL REQUIREMENTS 

Temperature 

Cunner become t o r p i d  when 
metabol ism i s  depressed by fa1  1  i n g  
water  temperatures (Haugaard and 
I r v i n g  1943). A t  about 8  OC, t h e  
1  a rges t  f i s h  remain i n  shel t e r  
throughout  t h e  day. As temperature 
decreases f u r t h e r ,  t h e  small  e r  f i  sh 
remain i n  shel t e r s .  As water  
temperatures inc rease  i n  sp r i ng ,  t h e  
t r e n d  reverses,  t h e  smal le r  f i s h  
resuming a c t i v i t y  be fo re  t h e  1  arge 
ones. D i f f e rences  between t h e  1  a rges t  



Table 1. Est imated number ( thousands) o f  t a u t o g  ( t op )  and cunner (bottom) caught 
by mar ine r e c r e a t i o n a l  f ishermen a1 ong t h e  no r t heas t  and mid-At1 a n t i c  coas ts  o f  
t h e  U.S. (adapted f rom Na t i ona l  Mar ine F i s h e r i e s  Serv ice ,  1980-1987). 

Year ME NH MA R I  CT NY N J DE MD V I  TOTAL 

and sma l l es t  f i s h  a re  1 t o  3  weeks i n  
bo th  f a l l  and s p r i n g  (Dew 1976). 

The behav io r  o f  j u v e n i l e  t au tog  
i s  i d e n t i c a l  w i t h  t h a t  o f  cunner 
d u r i n g  decreasing temperatures; t h e  
f i s h  remain i n  t o r p o r  i n  s h e l t e r s  a t  
pe renn ia l  h a b i t a t  s i t e s  throughout  t h e  
w i n t e r  ( O l l a  e t  a1 . 1974). Adu l t s  
m ig ra te  t o  deeper o f f s h o r e  s i t e s  when 
temperatures decrease t o  about 10 OC 
(Cooper 1966; 01 1  a  e t  a1 . 1974). 

Responses o f  t a u t o g  when exposed 
t o  upper subl e t h a l  temperatures (26-32 
OC) i n  t h e  l a b o r a t o r y  i n c l u d e  shel t e r  
seeking d u r i n g  t h e  day, and r e d u c t i o n  
i n  a c t i v i t y ,  aggressiveness, and 
f eed ing  ( O l l a  and Studholme 1975; and 
O l l a  e t  a l .  1978, 1980). The f i s h  

remain c l o s e r  t o  shel  t e r  w h i l e  
s t ressed ,  as t hey  do a t  t h e  lower  
sub1 e t h a l  temperatures.  Dur ing 
pe r i ods  when t h e  f i s h  a re  d e b i l  i t a t e d  
by temperature extremes, s h e l t e r  
seeking - o u t s i d e  t h e  d i e 1  c y c l e  
p r o t e c t s  i n d i v i d u a l s  from preda to rs .  

The she1 t e r - s e e k i n g  s t r e s s  
response i n  bo th  species l i m i t s  t h e  
a b i l i t y  o f  t h e  f i s h  t o  m i g r a t e  when 
t h e  l o c a l  h a b i t a t  i s  under s t r ess .  

H a b i t a t  

Both species r e q u i r e  shel t e r  
s i t e s  a t  n i g h t ,  d u r i n g  which t h e y  r e s t  
o r  a re  t o r p i d .  J u v e n i l e  t a u t o g  and 
cunner o f  a l l  s i z e s  r e q u i r e  ad jacen t  
she l  t e r  d u r i n g  t h e  day as we1 1  ( O l l a  



e t  a l .  1974, 1975). Biogenic habi ta ts  
such as stands of eelgrass or of 
macro-algae are present only 
seasonally and are occupied only in 
summer. The f i sh  return t o  t h e i r  
perenni a1 habi ta t  when seasonal 
habi ta ts  degrade (01 1 a  e t  a1 . 1979). 
Interspeci f i c  and in t raspec i f ic  
competition for  she l te r  s i t e s  may 
1 imit populations of both species. 
Cunner and juvenile tautog l e s s  than 
about 250 mm long require similar 
she l te r  s i t e s  (Olla e t  a l .  1975). 
Individuals of e i t he r  species tha t  
can not compete for  optional she l te r  
are exposed t o  increased r i sk  of 
predation. 

Other Environmental Factors 

Current velocity has been shown 
t o  a f fec t  the small -scale  spat ia l  
d i s t r ibu t ion  and t o  change foraging 
behavior patterns of f i sh  of d i f fe ren t  
s izes  and species, including tautog 
and cunner (Auster 1984b, 1985, 1987). 

Cycl ical  changes in current velocity 
over topographical l y  complex habi ta ts ,  
which are she l te r  s i t e s  fo r  cunner and 
tautog, shif ted the small -scale  
spat ia l  d i s t r ibu t ion  of f i sh  by s ize .  
For exampl e ,  increasing current 
velocity causes increasing minimum 
size  of cunner foraging on surfaces 
exposed t o  the  current.  Fish of 
d i f fe ren t  s izes  within a  species are 
1  imited in t h e i r  maneuverabil i  t y  a t  
spec i f ic  current ve loc i t i es .  Areas 
exposed t o  currents become prey 
refuges for  f i sh  of specif ic  s izes  as 
velocity increases. These areas again 
become avail able, and others 
r e s t r i c t ed ,  as t ida l  current di rect ion 
s h i f t s .  Changes in current speed and 
d i rec t ion ,  resul t ing in concomitant 
small -scale  s h i f t s  in d i s t r ibu t ion ,  
continuously s h i f t  the prey avail able 
t o  predators. This phenomenon may 
provide a  short-term is01 ating 
mechanism for  d i f fe ren t  s izes  of f i sh  
t o  reduce both in te rspec i f ic  and 
in t raspec i f ic  competition in what may 
be a  food-limited system. 
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