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PREFACE 

Th is  species p r o f i l e  i s  one o f  a s e r i e s  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l l y  f i s h ,  o f  s p o r t ,  commercial, o r  e c o l o g i c a l  importance. The p r o f i l e s  
a re  designed t o  p r o v i d e  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 ske tch  o f  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and envi ronmenta l  
requi rements o f  t he  species and t o  descr ibe  how popu la t i ons  o f  t h e  species may be 
expected t o  r e a c t  t o  env i ronmenta l  changes caused by coas ta l  development. 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  a p p l i c a b l e .  A t h r e e - r i n g  b i n d e r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s  can be added as t hey  a r e  prepared. 
Th i s  p r o j e c t  i s  j o i n t l y  p lanned 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  rega rd ing  t h i s  r e p o r t  shou ld  be d i r e c t e d  t o  one of 
the  f o l l o w i n g  addresses. 

I n f o r m a t i o n  T rans fe r  S p e c i a l i s t  
Na t i ona l  Coastal  Ecosystems Team 
U.S. F i s h  and W i l d l i f e  Se rv i ce  
NASA-Sl ide l l  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 t e n t i o n :  WESER-C 
Post  O f f i c e  Box 631 
Vicksburg,  MS 39180 



CONVERSION T A B L E  

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) 
c e n t i m e t e r s  (cm) 
meters  (m) 
me te rs  (m)  
k i l o m e t e r s  (km) 
k i l o m e t e r s  (km) 

square me te rs  (m2) 
square k i  l ome te rs  (km2) 
h e c t a r e s  (ha )  

l i t e r s  ( 1 )  
c u b i c  me te rs  (m3) 
c u b i c  me te rs  (m3) 

mi 11 ig rams (mg) 
grams ( g )  
k i l o g r a m s  (kg)  
m e t r i c  t o n s  ( t )  
m e t r i c  t o n s  (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) 

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

i nches  25.40 
i nches  2 .54 
f e e t  ( f t )  0 .3048 
fathoms 1 .829 
s t a t u t e  m i l e s  (mi )  1.609 
n a u t i c a l  m i l e s  (nmi )  1 .852  

square  f e e t  ( f t 2 )  0.0929 
square  m i l e s  ( m i 2 )  2.590 
ac res  0.4047 

g a l l o n s  ( g a l )  3 .785 
c u b i c  f e e t  ( f t 3 )  0.02831 
a c r e - f e e t  1233.0 

ounces ( o z )  28350.0 
ounces ( o z )  28.35 
pounds ( l b )  0 .4536 
pounds ( l b )  0.00045 
s h o r t  t ons  ( t o n )  0 .9072 

B r i t i s h  t h e r m a l  u n i t s  ( B t u )  0 .2520 
F a h r e n h e i t  degrees (OF) 0.5556 (OF - 32) 

To O b t a i n  

i n c h e s  
i n c h e s  
f e e t  
fathoms 
s t a t u t e  mi  1 es 
n a u t i c a l  m i l e s  

squa re  f e e t  
squa re  m i l e s  
a c r e s  

g a l  1  ons 
c u b i c  f e e t  
a c r e - f e e t  

ounces 
ounces 
pounds 
pounds 
s h o r t  t o n s  

B r i t i s h  t he rma l  u n i t s  
F a h r e n h e i t  degrees 

m i l l i m e t e r s  
c e n t i m e t e r s  
me te rs  
me te rs  
k i l o m e t e r s  
k i l o m e t e r s  

square  me te rs  
square  k i  1  ometers  
h e c t a r e s  

1  i t e r s  
c u b i c  me te rs  
c u b i c  me te rs  

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

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. At1 a n t i c  tomcod (Microgadus tomcod). 

S c i e n t i f i c  name . . . . . . . . . . .  Microgadus 
tomcod (Wal baum) 

P r e f e r r e d  common name . . . . . . .  A t l a n t i c  
tomcod (F i gu re  1) 

Other  common name . . . . . . . . . .  F r o s t f i s h  
Class . . . . . . . . . . . . . . . . . . .  Os te ich thyes  
Order . . . . . . . . . . . . . . . . . . . . .  Gadiformes 
Fami ly  . . . . . . . . . . . . . . . . . . . . . . .  Gadidae 

Geographic range: Coastal  waters  o f  
t h e  nor thwes t  A t l a n t i c  f rom sou thern  
Labrador and n o r t h e r n  Newfoundland 
t o  V i r g i n i a  (F i gu re  2). Gene ra l l y  
o c c u r r i n g  i n  b r a c k i s h  wa te r  b u t  
o c c a s i o n a l l y  i n  f r eshwa te r  (B ige low 
and Schroeder 1953; Leim and S c o t t  
1966). 

M O R P H O L O G Y / I D E N T I F I C A T I O N  A I D S  

B ige low and Schroeder (1953) and 
Leim and S c o t t  (1966) p rov i ded  
complete d e s c r i p t i o n s  o f  t h e  A t l a n t i c  
tomcod and guides f o r  i t s  d i f f e r e n -  
t i a t i o n  f rom o t h e r  spec ies.  A t l a n t i c  
tomcod g e n e r a l l y  have t h e  same body 
p l a n  as t h e  much l a r g e r  A t l a n t i c  
cod (Gadus - - morhua). The body i s  

e longa ted ,  and t h e  upper jaw p r o j e c t s  
p a s t  t h e  lower  jaw. There i s  a  
barbe l  on t h e  ch i n .  D i f f e r e n c e s  i n  
severa l  key e x t e r n a l  cha rac te r s  
a1 low easy d i f f e r e n t i a t i o n :  The 
second rays  o f  t h e  v e n t r a l  f i n s  o f  
t h e  tomcod a re  long ,  narrow, and 
t a p e r i n g  ( t h e  tapered  p o r t i o n  i s  
as l ong  as t h e  r e s t  o f  t h e  f i n ) ,  
whereas those o f  t h e  cod a re  s h o r t e r ,  
broad, and rounded ( t h e  f i l a m e n t  i s  
one-quar te r  t h e  l e n g t h  o f  t h e  f i n ) .  
The caudal f i n  o f  t h e  tomcod i s  
rounded, i n  c o n t r a s t  t o  t h e  squa r i sh  
f i n  o f  t h e  cod. C o l o r a t i o n  o f  t h e  
tomcod i s  o l i v e ,  o l i ve -b rown,  o r  
muddy green, w i t h  some y e l l o w  on 
t h e  do r sa l  su r f ace ;  lower  l a t e r a l  
su r faces  have a  more y e l l o w i s h  cas t ,  
e s p e c i a l l y  i n  l a r g e r  f i s h ;  do r sa l  
f i n s  a re  m o t t l e d  w i t h  dark  spo ts  
o r  b l o t ches ;  and t h e  b e l l y  i s  g ray  
o r  ye l l ow -wh i t e  and t h e  marg in  o f  
t h e  anal  f i n  i s  o l i v e .  

Booth (1967) and Hardy (1978) 
p rov i ded  d e s c r i p t i o n s  o f  t h e  
development o f  eggs and l a r v a e ,  
which can be d i s t i n g u i s h e d  f rom 
o t h e r  spec ies on t h e  b a s i s  o f  
morphology. 



I 
I 

1 CANADA 

I 
I 

I 

W I 

C o a s t a l  d i s t r i b u t i o n  

M I L E S  

0 50 100 
I 

0 50  100 

K I L O M E T E R S  

ATLANTIC OCEAN 

F igu re  2. Coasta l  d i s t r i b u t i o n  o f  t h e  A t l a n t i c  tomcod (Microgadus tomcod) i n  t h e  
No r t h  A t l a n t i c  reg ion .  
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REASON FOR INCLUSION I N  SERIES s u b s t r a t e  ( B i g e l o w  and Shroeder  1953; 
Dew and Hecht  1976). 

A l t a n t i c  tomcod a r e  w idesp read  
a l o n g  c o a s t a l  r e g i o n s  o f  t h e  n o r t h -  
e a s t e r n  c o a s t  o f  t h e  U.S. They a r e  
abundant i n  e s t u a r i n e  h a b i t a t s  such as 
r i v e r  mouths and s a l t  marshes. These 
same h a b i t a t s  a r e  s u b j e c t  t o  a w ide  
v a r i e t y  o f  human sources o f  d i s t u r -  
bance. 

LIFE HISTORY 

Spawning 

A l t h o u g h  t h e  range o f  t h e  tomcod 
ex tends  s o u t h  t o  V i r g i n i a ,  no spawning 
has been r e p o r t e d  i n  e s t u a r i e s  s o u t h  
o f  t h e  Hudson R i v e r  (DeSylva e t  a l .  
1962; Schwar tz  1964; Massmann 1975);  
however, spawning o c c u r s  i n  many 
e s t u a r i e s  i n  t h e  n o r t h e r n  p a r t  o f  t h e  
range. N o r t h  o f  t h e  Hudson R i v e r ,  
tomcod spawn f r o m  November t o  F e b r u a r y  
w i t h  a peck i n  January  (V ladykov 1955; 
Pearcy  and R i c h a r d s  1962; Howe 1971; 
Dew and Hecht  1976; A b l e  1978).  
Spawning o c c u r s  i n  s h a l l o w  w a t e r s  o f  
e s t u a r i e s  o r  s t ream mouths,  i n  s a l t ,  
b r a c k i s h ,  o r  f r e s h w a t e r  ( N i c h o l s  and 
B r e d e r  1926; B i g e l o w  and Schroeder  
1953).  

F e c u n d i t y  and Eggs 

Females 170 t o  340 mm l o n g  
p roduce  an average o f  20,000 eggs 
w i t h i n  a range o f  6,000 t o  30,000 
(Schaner and Sherman 1960).  N i c h o l  s 
and B reder  (1926) r e p o r t e d  t h a t  
average f e c u n d i t y  was 25,000 eggs 
(maximum 44,000). 

The eggs o f  A t l a n t i c  tomcod a r e  
l a r g e ,  a p p r o x i m a t e l y  1 .5  mm i n  d i a -  
me te r ,  and have a l a r g e  o i l  g l o b u l e .  
They s i n k  t o  t h e  b o t t o m  a f t e r  spawning 
and adhere i n  masses t o  a v a i l a b l e  

S a l i n i t y  a f f e c t s  f e r t i l i z a t i o n ,  
development,  and subsequent  h a t c h i n g  
success.  Sperm m o t i  1 i t y  i s  g r e a t e s t  
a t  l ow  s a l i n i t i e s  (Boo th  1967);  hence 
f e r t i l i z a t i o n  success i s  a l s o  h i g h e s t  
a t  l o w  s a l i n i t y .  Eggs g e n e r a l l y  o c c u r  
and deve lop  m o s t l y  i n  f r e s h w a t e r ,  due 
t o  s t ream f l o w  c h a r a c t e r i s t i c s  a t  t h e  
heads o f  e s t u a r i e s ;  seawater  i n t r u s i o n  
o c c u r s  o n l y  a t  ex t reme h i g h  t i d e s .  
Normal deve lopment  does n o t  o c c u r  
when eggs a r e  c o n t i n u o u s l y  exposed t o  
s a l i n i t i e s  o f  30 p p t  o r  h i g h e r  
( P e t e r s o n  e t  a l .  1980) .  Boo th  (1967) 
found  t h a t  t h e  p e r c e n t a g e  o f  eggs t h a t  
deve loped  t o  t h e  b l a s t u l a  s t a g e  was 
h i g h e s t  when s a l  i n i t i e s  ranged f r o m  
0 t o  15  p p t .  

I n c u b a t i o n  t i m e  i s  a p p r o x i m a t e l y  
30 days a t  6 . 1  O C  and 24 days a t  
4 . 4  O C  ( B i g e l o w  and Schroeder  1953).  
P e t e r s o n  e t  a l .  (1980) demons t ra ted  
t h a t  t i m e  t o  h a t c h i n g  decreases as 
s a l i n i t y  i n c r e a s e s  (up t o  30 p p t ) .  
F o r  example, a t  t empera tu res  between 
a p p r o x i m a t e l y  4 and 9 O C ,  median t i m e s  
o f  h a t c h i n g  were reduced  f r o m  53 days 
a t  0 p p t  t o  38 days a t  30 p p t  ( a t  30 
p p t  deve lopment  was abnormal ) .  

Larvae 

At1  a n t i c  tomcod 1 a r v a e  became 
p h o t o p o s i t i v e  w i t h i n  24 h a f t e r  
h a t c h i n g ,  and swim t o  t h e  s u r f a c e  
t o  i n f l a t e  t h e  swim b l a d d e r  by  
g u l p i n g  a i r .  Larvae a r e  t r a n s p o r t e d  
seaward as  w a t e r  t empera tu res  
b e g i n  t o  i n c r e a s e  (Pe te rson  e t  a l .  
1980).  

Larvae a r e  most abundant i n  t h e  
w a t e r  column i n  e a r l y  March i n  
s o u t h e r n  New England (Boo th  1967; 
Howe 1971). They a r e  g e n e r a l l y  f ound  
n e a r  b o t t o m  i n  t h e  ( l o w  s a l i n i t y )  
upper  reaches o f  e s t u a r i e s  (Pearcy  
and R i c h a r d s  1962; Howe 1971). 
T h i s  d i s t r i b u t i o n  p a t t e r n  wou ld  



f a c i l i t a t e  r e t e n t i o n  o f  l a r v a e  i n  
t h e  es tua ry ,  s i nce  downstream move- 
ment i s  reduced near  bot tom and 
upstream t i d a l  movement i s  enhanced 
i n  t h i s  area. No p e l a g i c  l a r v a e  more 
t han  12 mm i n  t o t a l  l e n g t h  (TL) have 
been c o l  l e c t e d  (Booth 1967), 
r e f  1  e c t i  ng t h e  change t o  b e n t h i c  
h a b i t s .  A l l  f i n s  a re  formed when 
t he  l a r v a e  reach about  10mm TL 
(Booth 1967); t h e  r e s u l t i n g  g r e a t e r  
mot i  1  i t y  a1 lows inc reased d i r e c t i o n a l  
movement. 

Juven i l es  and Adu l t s  

Young-of- the-year remain i n  t h e  
es tua ry  where t hey  were hatched d u r i n g  
t h e  succeeding summer months (Bigelow 
and Schroeder 1953), and a re  
r e s t r i c t e d  by wate r  o f  r e l a t i v e l y  low 
s a l i n i t y .  For  example, no j u v e n i l e s  
were found i n  wate r  o f  l e s s  than  10 
p p t  s a l i n i t y  o r  a t  temperatures above 
26 O C  i n  t h e  Weweantic R i ve r  Estuary,  
Massachusetts (Howe 1971). 

The d i e t  o f  j u v e n i l e  tomcod i n  
t h e  Hudson R i ve r ,  New York, s h i f t e d  
as s i z e  inc reased (Grabe 1978). 
Pr imary p rey  i tems o f  young-of - the-  
yea r  i n  May and June were copepods 
and smal l  amphipods. As t o t a l  l e n g t h  
reached 80-90 mm, p rey  s h i f t e d  toward 
l a r g e r  i n d i v i d u a l s  and species o f  
amphipods and mysids. The s h i f t  was 
p robab ly  n o t  due t o  s h i f t s  i n  
d e n s i t i e s  o f  p rey  species,  as t h e  
copepod p o p u l a t i o n  increased and 
amphipod p o p u l a t i o n  decreased d u r i n g  
t h i s  p e r i o d  (Table 1). 

Conversely,  Howe (1971) found 
t h a t  tomcod i n  t h e  Weweantic R i ve r  
Es tuary  preyed on species i n  d i r e c t  
~ r o ~ o r t i o n  t o  t h e i r  a v a i l a b i  1  i t v .  
 he;/ f ed  p r i n c i p a l  l~ on crustacean;. 

' the' "shrimp Crangon 
septemspinosa (68% o f  t o t a l  i tems)  and 
amphipods. Other  p rey  i nc l uded  po l y -  
chaete worms, smal l  mo l lusks ,  and 
f i s h .  

Table 1. Importance va lues ( impor- 
tance >= (% composi t ion x  % occur-  
rence) ') o f  copepods , amphi pods, and 
t h e  mysid Neomysis americana i n  
stomachs o f  June and J u l y  A t l a n t i c  
tomcod pooled by 10-mm l e n g t h  i n t e r -  
v a l s  (adapted from Grabe 1978). 

Length No. 
i n t e r v a l  o f  Cope- Amphi- Neomysis 

(mm) f i s h  pods pods americana 

GROWTH CHARACTERISTICS 

Howe (1971) determined growth 
c h a r a c t e r i s t i c s  o f  tomcod i n  t h e  We- 
weant ic  R i ve r  Estuary,  Massachusetts. 
Age was determined from bo th  scales 
and o t o l  i ths .  The r e l a t i o n  between 
sca le  r a d i u s  and t o t a l  body l e n g t h  f o r  
bo th  sexes was descr ibed  by t h e  model: 

where L = t o t a l  l e n g t h  (mm) and R = 
sca le  r ad ius  (mm) when magn i f ied  43 
t imes.  Maximum t o t a l  l e n g t h  was 
317 mm and maximum age was 3 years .  
Table 2 descr ibes  t h e  age- length 
r e l a t i o n  i n  t h e  popu la t i on .  Growth o f  
young-of - the-year  was r a p i d  from June 
t o  m id -Ju ly ,  and then  decreased. F i s h  
were about 90 mm by t h e i r  f i r s t  
September, and t h e  l a r g e r  j u v e n i l e s  
were more than  100 mm l ong  by e a r l y  
fa1 1. 

Warfe l  and Merriman (1944) 
r epo r t ed  young-of - the-year  tomcod from 
New Haven, Connec t i cu t ,  t o  be 35-47 mm 
on June 25. N i cho l s  and Breder (1926) 
and Bigelow and Schroeder (1953) 
r epo r t ed  young-of - the-year  tomcod i n  



T a b l e  2.  Age c o m p o s i t i o n  by  t o t a l  
l e n g t h s  o f  A t l a n t i c  tomcod c o l l e c t e d  
f r o m  Weweantic R i v e r ,  1966-67 ( f r o m  
Howe 1971). 

Age g roup  
T o t a l  T o t a l  ( e n t i r e  s a m ~ l e  
l e n g t h  no. o f  i n c l  uded) 
(mm> f i s h  0  I I 1  I 1 1  

s o u t h e r n  New England were 63-77 mm 
l o n g  i n  f a 1  1. These v a l u e s  agree 
w i t h  t h e  g r o w t h  found i n  t h e  more 
n o r t h e r n  p o p u l a t i o n s  i n  Massachuset ts  
by  Howe (1971).  

Tomcod may grow l a r g e r  d u r i n g  
t h e i r  f i r s t  y e a r  i n  s o u t h e r n  New 
England t h a n  t h o s e  i n  t h e  Canadian 
M a r i t i m e s .  Leim and S c o t t  (1966) 
r e p o r t e d  t h a t  young-o f - the -yea r  f i s h  
reached o n l y  57 mm by  August,  a l t h o u g h  
t h e y  a l s o  r e p o r t e d  t h e  l o n g e s t  tomcod 
a t  330 mm. 

The model d e s c r i b i n g  t h e  r e l a t i o n  
between l e n g t h  and w e i g h t  f o l l o w s :  

l o g  W(g) = 5.1087 + 3.032 l o g  L(mm) 

where r = 0.995 f o r  b o t h  sexes (Howe 
1971).  No s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  between sexes were found.  

Growth r a t e s  o f  tomcod a r e  
h i g h e s t  f rom January ,  Feb rua ry ,  o r  
March ( a c c o r d i n g  t o  r e g i o n )  t h r o u g h  
J u l y .  Feed ing i s  h e a v i e s t  a f t e r  t h e  
f i s h  spawn, as w a t e r  t empera tu res  
i ncrease  (Howe 1971).  

FISHERY 

Tomcod were a  l o c a l  l y  i m p o r t a n t  
commercial  t a r g e t  spec ies  i n  n o r t h e r n  
e s t u a r i e s  d u r i n g  t h e  1 8 0 0 ' s .  S t o r e r  
(1839) r e p o r t e d  t h a t  t h e y  were l o c a l l y  
abundant nea r  Bos ton ,  where 2,000 b u  
were l anded  a n n u a l l y  a t  Watertown. 
Goode (1888) r e p o r t e d  t h a t  10,000 l b  
were l anded  annual  l y  f r o m  t h e  Char les  
R i v e r ,  where t h e y  were marke ted  as 
"London t r o u t "  and c o n s i d e r e d  a  
d e l i c a c y .  The impor tance  o f  t h e  
commercial  tomcod f i s h e r y  d e c l  i ned 
a l o n g  t h e  New England c o a s t  d u r i n g  t h e  
p a s t  c e n t u r y .  There  have been no 
c a t c h  s t a t i s t i c s  f o r  t h i s  s p e c i e s  i n  
New England s i n c e  s m a l l  amounts were 
l anded  a t  P o i n t  J u d i t h  i n  1957 and 
r e p o r t e d  by  Edwards (1958).  Leim and 
S c o t t  (1966) r e p o r t e d  t h a t  tomcod a r e  
t a k e n  i n c i d e n t a l l y  i n  t h e  s m e l t  t r a p  
f i s h e r y  i n  Canada, and a r e  sometimes 
c a u g h t  by  hand l i n e  and hoop n e t .  
They a r e  a l s o  t a k e n  i n  a  w i n t e r  i c e  
f i s h e r y  i n  t h e  S t .  Lawrence R i v e r .  
One m i l l i o n  pounds, w o r t h  $26,000, 
were l anded  i n  t h e  Canadian A t l a n t i c  
a r e a  i n  1962. Tomcod a r e  now t h e  
t a r g e t  o f  a  w i n t e r  s p o r t  f i s h e r y  a l o n g  
t h e  New England c o a s t .  

ECOLOGICAL ROLE 

A t l a n t i c  tomcod f e e d  p r i n c i p a l l y  
on s m a l l  c r u s t a c e a n s  and t o  a  l e s s e r  
e x t e n t  on p o l y c h a e t e  worms, m o l l  usks ,  
and f i s h  ( B i g e l o w  and Schroeder  1953; 
Howe 1971; Grabe 1978, 1980).  

L i t t l e  i s  known a b o u t  p r e d a t i o n  
on tomcod by  p i s c i v o r o u s  f i s h e s .  A  
s t u d y  by  Dew and Hecht  (1976) i n  t h e  
Hudson R i v e r ,  New York ,  sugges ted  t h a t  
y e a r 1  i ng s t r i p e d  bass,  Morone 
s a x a t i  1  i s ,  s e l e c t i v e l y  p r e y  on tomcod 
d u r i n g  summer, when o t h e r  p r e y  s p e c i e s  
o f  s u i t a b l e  s i z e  e .  j u v e n i l e  
h e r r i n g s )  a r e  n o t  a v a i l a b l e .  Tomcod 
may s e r v e  as an a l t e r n a t e  p r e y  s p e c i e s  
f o r  s t r i p e d  bass d u r i n g  y e a r s  when 
t h e i r  p r i m a r y  p r e y ,  t h e  bay anchovy 
(Anchoa m i t c h i l l i ) ,  i s  sca rce .  I n  
some r i v e r - e s t u a r i  ne sys tems,  t h e  



tomcod may be an a l t e r n a t e  p rey  
resource  c r i t i c a l  t o  t h e  con t inuous  
p r o d u c t i o n  o f  s t r i p e d  bass. 

ENVIRONMENTAL REQUIREMENTS 

Temperature 

Coasta l  , e s t u a r i n e ,  and r i v e r i  ne 
wa te r  temperatures a l ong  t h e  no r t heas t  
coas t  va r y  over  a  wide range. Howe 
(1971) found no f i s h  a t  wa te r  
temperatures h i g h e r  than  26 O C .  

Kel  l o g g  e t  a l .  (1978) determined t h a t  
t h e  upper l e t h a l  temperature o f  tomcod 
eggs was 6.6 O C .  Tomcod have been 
found a t  temperatures as low as 
-1 .2  O C  (Gordon e t  a l .  1962); 
g l y c o p r o t e i n s  t h a t  depress t h e  
f r e e z i n g  p o i n t  enable t h e  f i s h  t o  
avo i d  f r e e z i n g  ( F l e t c h e r  e t  a l .  1982). 

Sal i n i  t y  

I n  t h e  Hudson R i ve r ,  Dew and 
Hecht (1976) found t h e  d e n s i t i e s  o f  

l a r v a e  and j u v e n i l e s  t o  be h i g h e s t  
w i t h i n  a  s a l i n i t y  range o f  4.5 t o  
8 .7  p p t ;  t h e  t o t a l  range was 1 . 5  t o  
10 .0  pp t .  Howe (1971) found 
young-of - the-year  i n  areas w i t h  
s a l i n i t y  h i g h e r  t han  10 .0  pp t .  
J u v e n i l e s  and a d u l t s  have been found 
a t  a1 1 s a l i n i t i e s  f rom f u l l - s t r e n g t h  
seawater t o  f r eshwa te r ,  i n  bays and 
e s t u a r i e s  (B ige low and Schroeder 1953; 
Leim and S c o t t  1966). 

H a b i t a t  

Tomcod a re  found a t  t h e  h i g h  t i d e  
mark o f  s a l  tmarshes and mudf 1  a t s  
( D u t i l  e t  a l .  1982), i n  ee lg rass  beds 
(Howe 1971), and t o  an approximate 
maximum depth o f  6 m  i n  bays, 
e s t u a r i e s ,  and coas ta l  waters  w i t h i n  
about  1 . 6  km o f  shore (B ige low and 
Schroeder 1953). Tomcod are a l s o  
r e p o r t e d  t o  ascend r i v e r s  we1 1 beyond 
t h e  f u r t h e s t  p o i n t  o f  seawater 
i n t r u s i o n  (B ige low and Schroeder 1953; 
Leim and S c o t t  1966). 
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a r e  designed t o  a s s i s t  i n  environmental  impact assessment. The A t l a n t i c  tomcod 
(Microgadus tomcod) i s  o f  r e g i o n a l  importance i n  a w i n t e r  r e c r e a t i o n a l  s p o r t  f i s h e r y .  
Tomcod a r e  widespread a long coas ta l  reg ions  o f  t h e  no r theas t  coast  o f  t h e  U n i t e d  
Sta tes .  They a re  abundant i n  e s t u a r i n e  h a b i t a t s  such as r i v e r  mouths and sal tmarshes,  
and thus  a r e  s u b j e c t  t o  a wide v a r i e t y  o f  anthropogenic sources o f  d is turbance.  
Tomcod spawn from November t o  March. Young-of-the-year remain i n  the  es tua ry  where 
they  were spawned d u r i n g  succeeding summer months. Adu l t s  1 i v e  i n  f u l l - s t r e n g t h  
seawater t o  f reshwater ,  b u t  eggs and l a r v a e  have narrower s a l i n i t y  requirements.  
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As the Nation's principal conservation agency, the Department of 
the Interior has responsibility 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 the environmental and cultural values of our 
national parks and historical places, and providing for the enjoy- 
ment of life through outdoor recreation. The Department assesses 
our energy and mineral resources and works to assure that their 
development is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American Indian reservation 
communities and for people who live in island territories under U.S. 
administration. 
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