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PREFACE 

This species profile is one of a series on coastal aquatic organisms, 
principal ly fish, of sport, commercial, or ecological importance. The profiles 
are designed to provide coastal managers, engineers, and biologists with a brief 
comprehensive sketch of the biological characteristics and environmental 
requirements of the species and to describe how populations of the species may be 
expected to react to environmental changes caused by coastal development. Each 
profile has sections on taxonomy, 1 ife history, ecological role, environmental 
requirements, and economic importance, if appl icable. A three-ri ng binder is 
used for this series so that new profiles can be added as they are prepared. 
This project is jointly planned and financed by the U. S. Army Corps of Engineers 
and the U.S. Fish and Wildlife Service. 

Suggestions or questions regarding this report should be directed to one of 
the following addresses. 

Information Transfer Specialist 
National Wetlands Research Center 
U.S. Fish and Wildlife Service 
NASA-Slidell Computer Complex 
1010 Gause Boulevard 
Slidell, LA 70458 

U.S. Army Engineer Waterways Experiment Station 
Attention: WESER-C 
Post Office Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

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

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 l o m e t e r s  (km) 

square meters  (m2) 10.76 
square k i l o m e t e r s  (km2) 0 .3861 
hec ta res  (ha) 2 .471 

l i t e r s  (1 )  
c u b i c  meters (m3) 
c u b i c  meters  (m3) 

m i l l i g r a m s  (mg) 
grams (g)  
k i  1  ograms (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 )  
Cel s  i us degrees ( O C )  

inches 
inches 
f e e t  ( f t )  
fathoms 
s t a t u t e  m i l e s  (mi )  
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  (mi2)  
acres 

ga l  1  ons ( g a l  ) 
c u b i c  f e e t  ( f t3 )  
a c r e - f  e e t  

ounces (oz)  
ounces (oz )  
pounds ( l b )  
pounds ( l b )  
s h o r t  t ons  ( 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 O b t a i n  

inches 
inches 
f e e t  
fathoms 
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 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 ons  

B r i t i s h  thermal  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  
meters  
meters 
k i  1  ometers 
k i  1  ometers 

square meters 
square k i l o m e t e r s  
hec ta res  

1  i t e r s  
c u b i c  meters  
c u b i c  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. i l a l e  A t l a n t i c  marsh f i d d l e r  (carapace l e n g t h  12 mm) 
(Crane 1975).  A. Dorsa l  view. B. F r o n t a l  view. 

ATLAKTIC riARSH FlDDLER 

S c i e n t i f i c  name ............. Uca pugnax - 
(Smi th )  

P r e f e r r e d  common name ......... A t l a n t i c  
marsh f i d d l e r  ( F i g u r e  1 )  

Other  common names ............. C a l l i n g  
c r a b ,  f i d d l e r  c r a b ,  f i d a l e r ,  rnud 
f i a d l e r  ( i u i l l i a m s  1984), mud f i d d l e r  
c rab  ( k h e e l e r  1Y7b), marsh f i d d l e r  
c rab  (Ward e t  a1 . 1976).  

Class ........................ Crustacea 
Order ......................... Decapoda 

Fami ly  ...................... Ocypodidae 
Geographic range and h a b i t a t :  Estu-  

a r i n e  i n t e r t i d a l  m a r s h e s  f r o m  
Provincetown, MA, t o  Daytona Beach, 
FL. ( F i g u r e  2 )  (Crane 1975; W i l l i ams  
1984).  

MORPHOLOGY/IDEhTIFICATIOK AIDS 

Crabs be long ing  t o  t h e  genus Uca 
are moderate t o  l a r g e  i n  s i ze .  The 
t h r e e  s p e c i e s  common t o  t h e  M id -  
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NORTH CAROLIN 

Figure 2. D i s t r i b u t i o n  o f  t he  A t l a n t i c  marsh f i d d l e r  along the M id -A t l an t i c  coast. 



A t l a n t i c  r e g i o n  a r e  U c a  p u g n a x  
( ~ t l  a n t i c  n l a r s h  f i a d l e r r i l .  - lninax - 
( r e a - j o i n t e a  f i a d l e r ) ,  a n d  d .  
p u g i l  a t o r  ( sand  f i d d l e r )  . The c a r a -  
p a c e  o f  t h e  A t l a n t i c  marsh f i d a l e r  
male  averages 15 mm l o n g  X 23 mm wiae; 
t h a t  o f  t h e  f e m a l e  averages 13 mrn l o n g  
X 18 mrrl w ide ( W i l l i a m s  1984) ( F i g u r e  
1 ) .  

I n  l i f e ,  t h e  A t l a n t i c  m a r s h  
f i a d l e r  i s  m o s t l y  brown ( w i t h  some 
p a l e  g r a y  i n  t h e  g i l l  r e g i o n s ) .  The 
a n t e r i o r  p a r t  o f  t h e  c a r a p a c e  and 
e y e s t a l  k s  r a n g e  f r o m  b l u e  t o  b l u e -  
g r e e n  ( C r a n e  1 9 7 5 ;  W i l l  iams 1984) .  
There  a re  no p u r p l e  o r  r e a  s p o t s  as 
a r e  f o u n d  on  o t h e r  f i d d l e r s .  The 
f r o n t a l  r e g i o n  i s  about  two-sevenths  
o f  t h e  b o d y  w i d t h ,  w i t h  s l e n d e r  
e y e s t a l k s  ( F i g u r e  1 )  ( W i l l i a m s  1984) .  
T h e  d o r s a l  c a r a p a c e  i s  f l a t t e n e d  
r a t h e r  t h a n  convex as i n  o t h e r  c r a b s  
( B a r n w e l l  and Thurn~an 1984) .  A t  t h e  
i n t e r s e c t i o n  o f  t h e  f r o n t  and l a t e r a l  
edge; o f  t h e  d o r s a l  carapace,  t h e r e  i s  
a  sha rp  a n g l e  ( F i g u r e  1).  

S p e c i f i c  i d e n t i f i c a t i o n  cha rac -  
t e r i s t i c s  a r e  u s u a l l y  a e s c r i p t i v e  o f  
t h e  rnale and o f t e n  r e f e r  t o  t h e  m a j o r  
c h e l i p e a  ( l a r g e  c l a w )  ( F i g u r e  3 ) .  I n  
t h e  A t l a n t i c  marsh f i d d l e r ,  t h e  m a j o r  
c h e l  i p e a  ranges  f r o m  a  d u l l  y e l  l o w i s h  
o r a n g e  t o  y e 1  l o w - w h i t e .  I n  males,  
j o i n t s  o f  t h e  r l ia jo r  c h e l i p e d  have a 
y e 1  l o w  o r  y e 1  l o w - b r o w n  b o r d e r  
( W i l l i a m s  1965) .  I n  t h e  n o r t h e r n  p a r t  
o f  t h e  r a n g e ,  i i n g e r s  o f  t h e  m a j o r  
c h e l  i p e d  a r e  n e a r l y  a l w d y s  w h i t e  
( C r a n e  1 9 7 5 ) .  These  s t r u c t u r e s  i n  
fema les  a r e  c o l o r e d  l e s s  s t r o n g l y  t h a n  
males  (Crane  1975) .  

T h e  m i n o r  ( s m a l l e r )  c h e l a  i s  
w h i t e .  The o t h e r  a p p e n d a g e s - - t h e  
w a l k i n g  l e g s - - a r e  u s u a l l y  d a r k  and may 
be banded (Crane  1975; W i l l  iams 1984) .  
A  p a t c h  o f  r o w s  o r  p a i r e d  rows o f  
dense v e l v e t y  pubescence, as w e l l  as 
spa rse  rows o f  s t i f f  h a i r s ,  a r e  on t h e  
v e n t r a l  s u r f a c e  o f  t h e  merus ( t h e  l o n g  
s e c t  i o n  o f  t h e  appendage c l o s e s t  t o  
t h e  b o d y )  o f  t h e  s e c o n d  and t h i r d  
w a l k i n g  l e g s  (Crane  1975) .  The mera l  

F i g u r e  3. I n n e r  s i d e  o f  t h e  l a r g e r  
c h e l i p e a  o f  t h e  ma les  o f  t h r e e  s p e c i e s  
o t  f i d a l e r  c r a b s  comlnon on t h e  Mid-  
A t l a n t i c  c o a s t :  A .  Ucarn i r lax ;  6. IJ. -. 

0 .  p u g i l a t o r  ( 20  mi?) p u a n a x .  C .  - 
( ~ i l l i m s  19b5 1 .  

s u r f a c e  o f  t h e  s e c o n d  m a x i 1  l i p e d  
u s u a l  1  y  h a s  U - 7 5  s p o o n - t i p p e d  h a i r s  
( K i  11 i ams 1984) .  

T h e  1  a r g e  c l a w  o f  t h e  rna les  
o c c u r s  dbout  e q u a l l y  on t h e  r i g h t  o r  
on  t h e  l e f t  o f  t h e  A t l a n t i c  lnarsn 
f i d d l e r  ( C r a n e  1 9 7 5 ) .  The w e i g h t  
r e 1  a t i o n s h i p  o f  t h e  l a r g e  c h e l i p e a  
r a n g e s  f r o m  2% t o  0 5 %  o f  t h e  body 
we1 g h t  ( H u x l e y  1927) .  Females have 
two s m a l l  c n e l a  t h a t  a r e  equa l  i n  s i z e  
and a r e  c o l o r e d  s i m i l a r l y  t o  males, 
b u t  t n e  c o l o r  i s  l e s s  v i v i d  ( k i l l i a m s  
1984) . 



REASON FOR INCLUSIOk IN SERIES 

F i d d l e r  crabs a re  t h e  most abun- 
dant  and conspicuous i n v e r t e b r a t e s  i n  
many s a l t  marshes (Montague 1980). 
They are p robab ly  t h e  most thorough ly  
s tud ied  o f  t h e  shore crabs i n  Nor th  
America (Barnwel l  and Thurman 1984). 
A1 though t h e r e  are 15 species along 
t h e  North American coast,  t h e  A t l a n t i c  
marsh f i d d l e r  i s  t h e  o n l y  one enaemic 
t o  t h e  temperate M i d - A t l a n t i c  coas t  o f  
t h e  Un i ted  States ( M i l  l e r  and Vernberg 
1968; Barnwel l  and Thurman 1984). The 
A t 1  a n t i c  marsh  f i d d l e r ,  r e d - j o i n t e d  
f i d d l e r ,  and t h e  sand f i d d l e r  a re  t h e  
t h r e e  major  species on t h i s  coas t  and 
make up t he  g rea tes t  animal i n v e r t e -  
b r a t e  biomass i n  t h e  s a l t  marsh i n t e r -  
t i d a l  zone (Teal  1962; Bason and Frey  
1977). The A t l a n t i c  marsh f i d d l e r  i s  
t h e  most  abundant  o f  t h e s e  (Crane 
1975). 

The eco log i ca l  i n f l u e n c e  o f  f i d -  
d l e r  crabs i n  t h e  s a l t  marsh i s  l a rge .  
T h e i r  a c t i v i t i e s  and byproducts can 
s i g n i f i c a n t l y  i n f l u e n c e  t h e  t r a n s f e r  
o f  e n e r g y  and n u t r i e n t s  w i t h i n  t h e  
marsh ecosystem (Montague 1980; Dai be r  
1982). The s e n s i t i v i t y  o f  these crabs 
t o  p o l l u t a n t s  and t h e i r  r o l e  i n  t he  
b a l  ance o f  t h e  s a l  t marsh ecosystem, 
a re  major  reasons f o r  t h e  i n c l u s i o n  o f  
t h e  A t l a n t i c  marsh  f i d d l e r  i n  t h i s  
ser ies .  

Fo r  f u r t h e r  i n fo rma t i on  on t he  
A t l a n t i c  marsh f i d d l e r  as w e l l  as 
o t h e r  s p e c i e s  o f  - Uca i n  t h e  H i d -  
A t l a n t i c  r e g i o n ,  t he  reader  i s  r e -  
f e r r e d  t o  s e l e c t e d  l e n g t h y  r e v i e w  
a r t i c l e s  and books by Crane (1975), 
Powers (1977), iqontague (1980), Daiber  
(1982), Barnwel l  and Thurman (1984), 
and h i  11 i ams (1984). 

LIFE HISTORY 

Mat i ng 

Courtsh ip o f  the  A t l a n t i c  marsh 
f i d d l e r  c o n s i s t s  o f  a  s e r i e s  o f  v i s u a l  

and  a c o u s t i c a l  d i s p l a y s  and were 
e x t e n s i v e l y  s tud ied  and charac te r ized  
b y  Crane (1943, 1975). V isual  and 
acous t i ca l  s i gna l s  rep1  ace t h e  stan- 
dard chemical communications o f  most 
a q u a t i c  c r u s t a c e a n s  ( B l i s s  1968; 
Salmon and Atsaides 1968b). 

Usual  l y  i n  precopul a t o r y  behav- 
i o r ,  male f i d d l e r  crabs d i s p l a y  a h i gh  
i n t e n s i t y  waving o f  t h e  major  che l i ped  
and produce acous t i ca l  s i g n a l s  (Pearse 
1912, 1914; Crane 1943); however, male 
A t 1  a n t i c  marsh  f i d d l e r s  o f t e n  have 
l e t h a r g i c  d i sp lays .  Acous t ica l  d i s -  
p l ays  b y  males a re  produced by  v i b r a t -  
i n g  and stamping o f  t h e  wa lk ing  l e g s  
on t h e  subs t ra te  (Salmon 1967; Salmon 
and Atsaides 1968 a, b ) .  The waving 
o f  t h e  l a r g e  c l a w  can  be  seen a t  
cons iderab le  d i s tances  and i s  weakly 
c i r c u l a r  and ve ry  j e r k y  (Crane 1975). 
D i sp lay ing  males a re  n o t  bleached i n  
c o l o r  d u r i n g  mat ing t o  t h e  e x t e n t  
shown b y  males o f  o t h e r  species of  
f i d d l e r s ,  b u t  t h e  m a j o r  c h e l  i p e d  
l i g h t e n s  t o  l i g h t  brown o r  y e l l o w  
(Crane 1975). Nocturnal  r ep roduc t i ve  
b e h a v i o r ,  i n c l u d i n g  acous t i ca l  d i s -  
p lays ,  o f  t h e  A t l a n t i c  marsh f i d d l e r  
i n  t h e  southern p a r t  o f  i t s  geographic 
range ,  has been r e p o r t e d  i n  Salmon 
(1965). 

A f t e r  these c o u r t s h i p  d i sp lays ,  
t h e  female u s u a l l y  f o l l o w s  t h e  male t o  
h i s  burrow t o  mate (Crane 1975). A l -  
t hough  h e r d i n g  ( t h e  male p h y s i c a l l y  
maneuvering t h e  female t o  h i s  burrow) 
i s  found i n  o t h e r  species o f  f i d d l e r  
c r a b s ,  i t  i s  se ldom seen i n  t h e  
At1 a n t i c  marsh f i d d l e r  (Salmon 1967). 
Copu la t ion  u s u a l l y  takes  p lace  i n  t h e  
burrow, b u t  has been observed on t h e  
s u r f a c e  o f  t h e  marsh i n  nature;  i n  
c a p t i v i t y ,  mat ing  has been observed 
underwater (Her rnk ind  1968a). U n l i k e  
mating i n  some o t h e r  crabs, f i d d l e r s  
mate w h i l e  t h e  e x o s k e l e t o n  o f  t h e  
f e m a l e  i s  i n  a h a r d e n e d  s t a t e  
( H a r t n o l l  1969; Crane 1975). 



Larvae 

The f e r t i l i z e d  eggs a re  c a r r i e d  
o n  t h e  abdomen o f  female i n t e r m o l t  
A t l a n t i c  marsh  f i d d l e r s  u n t i l  t hey  
h a t c h  and a r e  r e l e a s e d .  DeCoursey 
(1979) found c l u t c h e s  (eggs pe r  c rab)  
o f  1,500 t o  94,000 eggs. Other r e -  
p o r t s  o f  t h e  A t l a n t i c  marsh f i d d l e r  
c l u t c h e s  range f rom 4,500 t o  23,700 
(Shanho l tze r  1973).  The s i z e  o f  t h e  
c l u t c h ,  commohly known as t h e  sponge, 
i s  p robab l y  r e l a t e d  t o  t h e  s i z e  o f  t h e  
female (Gray 1942). 

Ovigerous females have been ob- 
served a long t h e  eas te rn  U. S. coas t -  
l i n e  beg inn ing  i n  A p r i l  i n  F l o r i d a  and 
i n  J u l y  and Augus t  a t  Woods Hole, 
Massachusetts (Pearse 1914), and New 
J e r s e y  ( C r a n e  1943) .  Crane (1943) 
suggested t h a t  t h e r e  a re  two b reed ing  
seasons i n  New York--one i n  J u l y  and 
one i n  14ugust. Spawning pe r i ods  a re  
ex tended- -May  t o  Sep tember - - i n  t h e  
lower  l a t i t u d e s  (Crane 1975).  

DeCoursey (1979)  found t h a t  eggs 
hatched, over  a p e r i o d  o f  2  hours. The 
l a r v a e  were re l eased  ( w i t h  t h e  a i d  o f  
abdominal c o n t r a c t i o n s )  i n  phase w i t h  
t h e  noc tu rna l  h i g h  t i d e .  I n  labora-  
t o r y  experiments, i s01  ated females r e -  
leasea t h e i r  l a r v a e  i n  synchrony w i t h  
those  females i n  t h e  w i l d  (DeCoursey 
1979).  khee le r  (1978) found t h a t  1  ar -  
v a l  r e l e a s e  co inc i ded  w i t h  t h e  l u n a r  
c y c l e  i n  t h e  Delaware Bay, and t h a t  
t h e  k t 1  a n t i c  marsh f i d d l e r  re leased  
l a r v a e  d u r i n g  t h e  s p r i n g  and neap 
t i d e s .  It i s  hypothesized t h a t  t h e  
synchrony w i t h  t h e  n o c t u r a l  h i g h  t i d e  
maximum a1 lows min imal  exposure o f  t h e  
o v i g e r o u s  f e m a l e s  t o  p r e d a t i o n  and 
p r o v i d e s  t h e  zoeae w i t h  a f a v o r a b l e  
t i d a l  c u r r e n t  upon which t o  be swept 
f rom t h e  marsh i n t o  t h e  coas ta l  waters 
(Crane 1975; DeCoursey 1979; C h r i s t y  
1982; Salmon e t  a1 . 1986). C h r i s t y  
( 1 9 8 2 )  concluoed t h a t  t h e  t i m i n g  o f  
t h e  r e l e a s e  o f  zoeae p robab ly  i s  a  
response t o  s e l e c t i v e  pressures t h a t  
cause l a r v a l  m o r t a l i t y  such as l e t h a l  
h i g h  tempera tu re ,  low s a l i n i t y ,  and 
p reda t i on  b y  p l  ank t  i vo res .  

A f t e r  h a t c h i n g ,  t h e  p l a n k t o n i c  
l a r v a e  o f  t h e  A t l a n t i c  marsh f i d d l e r  
pass th rough f i v e  zoeal s tages (each 
l a s t i n g  f rom 7 days t o  a month) and 
one mega lops  s t a g e  o f  4  days t o  a 
month  (Hyman 1920, 1922; Her rnk ind  
1968a). Most pub1 i shed i n fo rma t  i o n  on 
l a r v a l  and  p o s t l a r v a l  s t a g e s  o f  
f i d d l e r  c r a b s  i s  on sand f i d d l e r s  
( H e r r n k i n d  1 9 6 8 a ) ;  h o w e v e r ,  t h e  
A t l a n t i c  marsh  f i d d l e r  l a r v a e  a r e  
s i m i l a r  i n  most r espec t s  t o  those  o f  
sand f i d d l e r  l a r v a e  though t hey  a re  
smal l e r  (Hyman 1920).  The zoeae o f  
a l l  t h r e e  A t l a n t i c  spec ies  o f  f i d d l e r  
c rabs  a re  ca rn i vo rous .  

The zoeae o f  t h e  t h r e e  common 
M i d - A t l a n t i c  f i d d l e r s  make up a s i g -  
n i f i c a n t  p o r t i o n  o f  t h e  e s t u a r i n e  
p lankton;  f o r  example, Sand i f e r  (1973) 
found zoeae o f  f i a d l e r  crabs t o  be t h e  
most abundant l a r v a l  decapods i n  t h e  
C h e s a p e a k e  Bay ,  r e a c h i n g  numbers 
g r e a t e r  t h a n  100  p e r  c u b i c  m e t e r  
p l ank ton  tow. Larvae i n  t h i s  bay were 
p r e s e n t  f r om June  t o  October, w i t h  
peak abundance i n  J u l y .  I n  Delaware 
es tua r i es ,  t h e  zoeal s tages l a s t e d  15 
days a t  25 OC and 25 p p t  s a l i n i t y ,  and 
t h e  megalops s tage  l a s t e d  12.5 days 
(Wheeler 1978).  

The d i s t r i b u t i o n  o f  zoeae appear- 
ed t o  be s t r a t i f i e d  i n  t h e  water  c o l -  
umn, and s u r f a c e  waters were p r e f e r r e d  
b y  f i r s t  and second s t a g e  zoeae. 
T h i r d  s tage  zoeae were found i n  i n t e r -  
mediate depths, and f o u r t h  and f i f t h  
s tages were i n  g r e a t e r  depths (Hyman 
1920, 1922).  

Metamorphosis and Juven i l es  

iblegalops l a r v a e  o f  t h e  A t l a n t i c  
marsh  f i d d l e r  metamorphose i n t o  t h e  
f i r s t  c rab  s tage  ( l a s t i n g  f rom 3 t o  4 
d a y s )  and s e t t l e  t o  t h e  substratum 
(Hyman 1920, 1922).  The second crab 
s tage l a s t s  4 t o  5 days and t h e  t h i r d  
s tage l a s t s  7 days (Hynan 1920, 1922; 
H e r r n k i n d  1 9 7 2 ) .  k ' h i l e  i n  t h e s e  
stages t h e  c rabs  a re  weak, c l i n g  t o  
































