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PREFACE 

Th is  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  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  es 
a r e  designed t o  p rov i de  coas ta l  managers, eng ineers ,  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 o g 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  development. Each 
p r o f i l e  has s e c t i o n s  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  
requ i 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  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f  il es can be added as t hey  a re  prepared. Th i s  
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. A n y  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 i ons  r e g a r d i n g  t h i s  r e p o r t  shou ld  be d i r e c t e d  t o  one 
o f  t h e  f o l  1 owing addresses. 

I n f o r m a t i o n  T rans fe r  Spec ia l  i s t  
Na t i ona l  Coastal  Ecosys tems Team 
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CONVERSION TABLE 

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

Mu1 t i p l y  & To Obta in  

m i l  1  ime te rs  (m) 
cent imeters  (an) 
meters (m) 
k i  1  ometers ( km) 

2 
square meters (m ) 10.76 
square k i  1  m e t e r s  ( km2) 0.3861 
hec ta res  (ha )  2.471 

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

inches 
inches 
f e e t  
m i  1  es 

square f e e t  
square m i l es  
acres 

gal 1  ons 
cub i c  f e e t  
acre- f e e t  

m i l  1  igrams (mg) 0.00003527 ounces 
grams ( g )  0.03527 ounces 
k i l  ograms ( k g )  2.205 pounds 
m e t r i c  tons ( t )  2205.0 pounds 
m e t r i c  tons 1.102 s h o r t  tons 
k i  1  ocal o r i e s  ( kca l  ) 3.968 B r i t i s h  thermal u n i t s  

Cel s i u s  degrees 1 . 8 ( " ~ )  + 32 Fahrenhei t degrees 

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

inches 25.40 
inches 2.54 
f e e t  ( f t )  0.3048 
fathoms 1.829 
m i l e s  ( m i )  1.609 
n a u t i c a l  m i l es  ( m i )  1.852 

square f e e t  ( f t 2 )  
ac res 2 square m i l e s  (mi ) 

ga l  1  ons ( g a l  ) 
cub i c  f e e t  ( f t 3 )  
acre- f e e t  

m i l  1  imeters  
cen t imeters  
meters 
meters 
k i l  ometers 
k i  1  ometers 

square meters 
hectares 
square k i l  ometers 

3.785 1 i t e r s  
0.02831 c u b i c  meters 

1233.0 cubic  meters 

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

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

Fahrenhei t  degrees 0.5556("F - 32) Ce ls ius  degrees 
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F igu re  1. Common rang ia .  

COMMON R A N G I A  

& 

S c i e n t i f i c  name . . . . . . . . . . . . . . . . .  Rangia 
cuneata (Gray) (F igure  1) 

Pre fe r red  common name ........... Common 
r a n g i a  (Andrews 1971; Fotheringham 
and Brunenmeister 1975) 

Other common names . ........... Brack ish  
water  clam, Lou is iana  road clam 

Class . . ........... .............Molluscs 
Order. . . . . . . . . . . . . . . . .  Eulamell  i b r a n c h i a  
Fami ly  . . . . . . . . . . . . . . . . . . . . . . . .  Mactr idae 

P o s t e r i o r  

per ios t racum 
s inus  l i n e  

Geographic range: The common rang ia  i s  
found a lonq t h e  Gul f  o f  Mexico coas t  
(F igure  2 ) - f rom nor thwest  F l o r i d a  t o  
Laguna de Terminos, Campeche, Mexico 
( D a l l  1894; Andrews 1971; Ruiz 1975), 
and a long t h e  A t l a n t i c  coast  as f a r  
n o r t h  as Maryland ( P f i  tzenmeyer and 
Drobeck 1964; Gal lagher  and Wel ls  
1969; Hopkins and Andrews 1970) and 

New Jersey (Woodburn 1962). Before 
1956, l i v i n g  common r a n g i a  had n o t  
been c o l l e c t e d  a long  t h e  A t l a n t i c  
coast  (We1 1  s  1961) p robab ly  because 
e a r l i e r  sampling i n  b rack i sh  water  
areas had been inadequate. Common 
r a n g i a  i n h a b i t  low s a l i n i t y  ( 0  t o  18 
p p t )  e s t u a r i n e  h a b i t a t s  (Parker 1966; 
Christmas 1973; Hopkins e t  a l .  1973; 
Swingle and Bland 1974). 

Geol og i ca l  l y ,  t h e  common rang i  a  
has been found i n  Pl iocene depos i ts  
i n  t he  Carol i nas  and F l o r i d a  and i n  
P le is tocene depos i ts  i n  Chesapeake 
Bay and t h e  Potomac R iver ,  t h e  Caro- 
l i n a s ,  F l o r i d a ,  t h e  e n t i r e  n o r t h  
coast  o f  t h e  G u l f  o f  Mexico (F igure  
2),  and t h e  n o r t h  coast  o f  South 
America (Conrad 1840; D a l l  1894; 
Maury 1920; Richards 1939). 





MORPHOLOGY1 IDENTIFICATION A1 DS 

The f o l l o w i n g  d e s c r i p t i o n  o f  
common r a n g i a  i s  taken  f rom Abbot t  
(1954) and Andrews (1971, 1981). 
A d u l t s  range f rom 2.5 t o  6.0 cm i n  
l eng th .  The va lves  are o b l i q u e l y  
ovate, t h i c k ,  and heavy (F i gu re  1 ) .  
The e x t e r i o r  of t h e  s h e l l  i s  covered 
w i t h  a  s t rong ,  r a t h e r  smooth 
per ios t racum t h a t  ranges f rom l i g h t  
brown t o  g r a y i s h  brown t o  b lack .  The 
umbones are prominent and a re  near t h e  
a n t e r i o r  end. The s h e l l  i n t e r i o r  i s  
g l o s s y  w h i t e  w i t h  a  b lue-g ray  t i n g e .  
The p a l l  i a l  s i nus  i s  smal l  b u t  
d i s t i n c t .  The p o s t e r i o r  l a t e r a l  t o o t h  
i s  long  (F i gu re  1 ) .  D a l l  (1894) 
ment ions t h a t  most o f  t h e  v a r i a b i l i t y  
i n  fo rm i s  r e l a t e d  t o  t h e  d i f f e r e n c e s  
i n  t h e  h e i g h t  o f  t h e  umbones and t h e  
shape o f  t h e  p o s t e r i o r  marg in o f  t h e  
she1 1. Rangi a cuneata var.  nasutus 
( D a l l  1 8 9 4 ) s b e T i e v e d  t o 7 Z - T  
r o s t r a t e  fo rm o f  R .  cuneata (Abbot t  * 1954) and may b  c o i i T ' E 5  w i t h  a  
c l o s e l y  r e 1  a ted  species, t h e  brown 
r a n g i a  (Rangia f i e x u o s a  [Conrad]). 
The b r o w n r a n q i a  i s  2 . 5  t o  4.0 cm lona  
and resembles an e longa te  comma;; 
rang ia ;  however, brown r a n g i a  can be 
e a s i l y  separated f rom common r a n g i a  by  
t h e  s h o r t  p o s t e r i o r  l a t e r a l  t o o t h  and 
t h e  nondi s t i n c t  p a l  1  i a1 s inus.  Brown 
r a n g i  a  i s  found from Lou is iana  t o  Texas 
and Vera Cruz, Mexico (Andrews 1971), 
b u t  i s  much l e s s  common than  t h e  common 
r a n g i  a. 

REASOIVS FOR IIVCLUSION I N  SERIES 

The common r a n g i  a  i s  an impor tan t  
component o f  es tua r i ne  ecosystems 
(Parker  1959; Odum 1967; Odum and 
Copeland 1969; Copeland e t  a l .  1974) 
account ing ,  f o r  example, f o r  n e a r l y  95% 
o f  t h e  b e n t h i c  biomass i n  t h e  James 
R i ve r  Estuary,  V i  r g i  n i  a  (Cai n  1975). 
I n  low s a l i n i t y  e s t u a r i n e  areas common 
r a n g i a  f u n c t i o n s  as a  l i n k  between p r i -  
mary producers and secondary consumers. 
As a  non -se lec t i ve  f i l t e r  feeder ,  
r a n g i a  t rans fo rms l a r g e  q u a n t i t i e s  o f  * p l a n t  d e t r i t u s  and phy top lank ton  i n t o  
clam biomass (Darnel  1  1958; Olsen 1972, 

1973, 1976a; Hoese 1973).  I n  t u rn ,  
t h i s  biomass i s  consumed by  f i s h e s ,  
crustaceans, and ducks (Su t t kus  e t  a l .  
1954; Darnel1 1958; Gunter and S h e l l  
1958; Harmon 1962; Nor th C a r o l i n a  
Bureau o f  Spor t  F i s h e r i e s  and W i l d l i f e  
1965; O'Heeron 1966; Cain 1972; Tarver  
and Dugas 1973).  The s h e l l s  p rov i de  
ha rd  subs t ra te  f o r  ep i f auna l  at tachment 
(Hoese 1973). 

The common r a n g i a  was a  food i t e m  
o f  p r e h i s t o r i c  I n d i a n s  ( M c I n t i r e  1958) 
anu it i s  s t i l l  o c c a s i o n a l l y  canned and 
eaten i n  New Jersey, Texas, Nor th  
Caro l ina,  and Mexico ( S i n g l e y  1893; 
Woodburn 1962; Wass and Haven 1970; 
U. S. Department o f  Commerce 1971). 
Economical ly, common r a n g i  a  i s  more 
impor tan t  as a  source o f  s h e l l s  f o r  
road b u i l d i n g  and i n  t h e  manufacture o f  
many i n d u s t r i  a1 p roduc ts  (Tarver  and 
Dugas 1973; Swingle and Bland 1974; 
Arndt  1976).  Much o f  t h i s  s h e l l  
m a t e r i a l  i s  dredged f rom b u r i e d  
depos i t s  i n  es tua r i es .  

LIFE HISTORY 

The r e p r o d u c t i v e  c y c l e  and 
envi ronmenta l  c o n d i t i o n s  necessary f o r  
spawning are w e l l  known f o r  common 
rang ia .  The r e p r o d u c t i v e  c y c l e  was 
s tud ied  i n  Lou i s i ana  b y  Fa i rbanks  
(1963), i n  V i r g i n i a  by  Cain (1975), 
i n  F l o r i d a  by Olsen (1976b), and i n  
Campeche, Mexico by Rogers and 
Garcia-Cubas (1981).  Most r a n g i a  
spawned f rom March t o  May and f rom l a t e  
summer t o  November i n  Lou i s i ana  and 
f rom February t o  June and September t o  
November i n  Mexico. I n  bo th  areas, 
spawning may be cont inuous.  

I n  V i r g i n i a ,  gametogenesis began 
i n  e a r l y  A p r i l  and con t inued  th roughout  
t h e  summer; gametes were r i p e  f rom May 
through November. Gametogenesis was 
i n i t i a t e d  when water temperature 
r ose  t o  15"C, and spawning was 
i n i t i a t e d  by  a  r a p i d  inc rease  o r  
decrease i n  s a l i n i t y  (Cain 1975). I n  
upstream areas o f  t h e  James R iver ,  
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c o l l e c t e d  i n  Lou i s i ana  (Tab le  I ) ,  t o  
es t ima tes  o f  growth r a t e  (Fa i rbanks  
1963; Wolfe and Petteway 1968), t h e  
average l i f e  span i s  about 4  t o  5  
years.  A  clam of t h e  maximum expected 
l e n g t h  of 75 mm, r e p o r t e d  by Wolfe and 
Petteway (1968) i n  Chesapeake Bay, 
would be 10 years  o l d .  Hopkins e t  a l .  
(1973) es t ima ted  a  maximum l i f e  span o f  
15 years.  

GROWTH CHARACTERISTICS 

Growth Rate 

Annual growth increments o f  common 
r a n g i a  i n  t h e  Gu l f  o f  Mexico a re  
r e p o r t e d  t o  v a r y  from 0  t o  20 mm 
(Fa i rbanks  1963; Gooch 1971; Tarver  and 
Dugas 1973).  Annual growth increments, 
es t ima ted  f o r  t h e  f i r s t  3  years  o f  l i f e  
f o r  two p o p u l a t i o n s  i n  Lake 
P o n t c h a r t r a i n ,  Lou is iana ,  were 15 t o  20 rn 

mm, 5  t o  9  m, and 4  t o  5  mm, 
r e s p e c t i v e l y  (Fa i rbanks  1963).  From 
mean h e i g h t  d a t a  f o r  clams c o l l e c t e d  i n  
Lake Pon t cha r t r a i n ,  Tarver  and Dugas 
(1973) r e p o r t e d  as much as 7.2 m 
growth i n  a  2-month pe r i od .  Th i s  r a p i d  
growth appeared t o  be r e l a t e d  t o  warm 
temperatures.  Annual growth r a t e s  have 
been r e p o r t e d  t o  range f r om  0  t o  9.7 mm 
f o r  V e r m i l i o n  Bay, Lou i s i ana  (Gooch 
1971) and t o  be 3  mm i n  T r i n i t y  Bay, 
Texas (Bedi nger  1974).  Wolfe and 
Petteway (1968) c a l c u l  a ted  t h e  
f o l  l ow ing  von B e r t a l  a n f f y  growth cu rve  
f o r  a  common r a n g i a  p o p u l a t i o n  i n  t h e  
T r e n t  R i v e r  h  Ca ro l i na :  L  = 75.62 
(1-0.995 e  -0.BP65t) The l a r g e s t  
p r e d i c t e d  l e n g t h  o f  75.6 mm would 
r ep resen t  10 yea rs  o f  growth. 

S i ze  - 
Maximum l e n g t h  r e p o r t e d  was 94 mm 

f o r  a  common r a n g i  a  f rom Grand Gos i e r  
I s l a n d ,  L o u i s i a n a  (H.D. Hoese, Univ .  

Table 1. Range o f  l eng ths  (mm) o r  h e i g h t s  (mm) o f  common r a n g i a  examined i n  
f ou r  areas o f  Lou is iana .  

Area Length He igh t  References 

Lake Pon t cha r t r a i n ,  LA 38-42 ( a d u l t s )  --- Fa i rbanks  

--- (1963) 
1-8 ( j u v e n i  1  es)  

--- 28 Tarver  (1972) 

28-44 Tarver  & 
Dugas (1973) 

Lake Maurepas, LA --- 26 Tarver  (1972) 

25-27 Tarver  & 
Dugas (1973) 

Ve rm i l i on  Bay, LA 31-61 
.-- Gooch (1971) 

Sabine Lake - * Atcha fa l aya  Bay, LA 28-57 --- Hoese (1973) 



Southwestern La. ; pers .  comm. ) . Mean 
s i z e s  ( l eng th ,  a n t e r i o r  t o  p o s t e r i o r ;  
he igh t ,  umbo t o  v e n t r a l  marg in)  
r epo r t ed  f rom o t h e r  Lou i s i ana  e s t u a r i e s  
are shown i n  Tab le  1. Parker (1960) 
and Hoese (1973) r epo r t ed  t h a t  t h e  
l a r g e s t  clams we.re found i n  t h e  lower 
s a l i n i t y  areas o f  e s t u a r i e s ,  whereas, 
Tarver  and Dugas (1973) found t h a t  clam 
s i z e  inc reased w i t h  s a l i n i t y .  I n  
V i r g i n i a ,  Cain (1972) noted t h a t  clams 
l i v i n g  i n  sand were t y p i c a l l y  l a r g e r  
than  those  l i v i n g  i n  mud. 

THE FISHERY 

The foremost  commercial va lue  of 
common r a n g i a  i s  i n  t h e  use o f  f o s s i l  
s h e l l s  f o r  road  b u i l d i n g  m a t e r i a l ,  
o y s t e r  c u l t c h ,  and as a  source of 
ca lc ium carbonate f o r  t h e  manufacture 
o f  g lass,  chemicals,  ch icken  and c a t t l e  
feed, wal lboard,  and a g r i c u l t u r a l  1  ime 
(Tarver  and Dugas 1973; Swingle and 
Bland 1974; Arndt  1976). Clam s h e l l s  
a re  harves ted  by l a r g e  commercial 
hydrau l  i c  dredges. By f a r  t h e  l a r g e s t  
concen t ra t i ons  o f  l i v i n g  clams are 
along t h e  Lou i s i ana  coast.  The minimum 
s tand ing  c rop  o f  clams es t imated  t o  be 
between t h e  A tcha fa laya  R i v e r  and 
Sabine Lake, Louis iana,  was between 24 
b i l l i o n  and 48 b i l l i o n  clams (Hoese 
1973). Because o f  t h e  r e l a t i v e l y  s low 
growth r a t e  o f  rang ia ,  Hoese (1973) 
suggested t h a t  no more than  5% o f  t h e  
l i v i n g  clam p o p u l a t i o n  should be 
harves ted  annual l y  i f  c u r r e n t  
p roduc t i on  o f  f o s s i l  s h e l l s  i s  t o  be 
mai n t a i  ned; however, a t  an annual 
r e c r u i t m e n t  o f  5% (Fai rbanks 1963) t he  
es t imated  s h e l l  depos i t s  i n  Lake 
P o n t c h a r t r a i n  would be n e a r l y  exhausted 
i n  35 years ;  a t  3% Tarver  and Dugas 
(1973) es t imated  d e p l e t i o n  i n  18 years.  

The po ten t  i a1 sources o f  common 
r a n g i a  s h e l l  along t h e  g u l f  coast  have 
been 1  i s t e d  by Arndt (1976).  I n  Texas, 
s h e l l  occurs i n  t h e  upper reaches o f  
San Anton io  Bay, Nueces and Lavaca 
Bays, Galveston Bay, T r i n i t y  Bay, and 
Sabine Lake. I n  Louis iana,  depos i t s  

extend f rom P o i n t  au Fer  (A t cha fa l  aya 
Bay) west t o  t h e  Texas border ,  
Calcas ieu and Sabine Lakes, and Lake 
Pon tcha r t r a i n .  I n  M i s s i s s i p p i ,  clams 
l i v e  i n  t h e  Pear l  R i v e r  Es tuary  and 
M i s s i s s i p p i  Sound; i n  Alabama, i n  upper 
Mob i l e  Bay; and i n  F l o r i d a  i n  
Choctawhatchee Bay, Tampa Bay, t h e  
Caloosahatch ie R i v e r  (Arnd t  1976), and 
t h e  upper reaches o f  C h a r l o t t e  Harbor 
(Woodburn 1962). 

The Lou is iana  W i l d l i f e  and 
F i s h e r i e s  Commission (1968) es t ima ted  a  
s ta tew ide  p roduc t i on  o f  about 5  m i l l i o n  
c u b i c  yards o f  clam s h e l l  i n  1968 
compared w i t h  300,000 c u b i c  yards 
annua l l y  i n  t h e  mid-1930's.  The 
maximum annual harves t  o f  s h e l l  i n  t h e  
g u l f  S ta tes  was 21.2 m i l l i o n  t ons  i n  
1967 compared w i t h  468,000 t ons  i n  1912 
(Arnd t  1976). O f  t h e  m a t e r i a l  dredged 
i n  1967, an es t imated  12.2 m i l l i o n  tons  
was used i n  c o n s t r u c t i o n  and t h e  
remainder f o r  road  base, aspha l t  f i l l ,  
p o u l t r y  g r i t ,  c a t t l e  roughage, f i l t e r  
m a t e r i a l ,  and w h i t i n g  (p igment) .  

Na t i ve  Americans used common 
r a n g i a  as food, as evidenced from s h e l l  
depos i t s  i n  I n d i a n  middens along t h e  
gu l f  coast  (S ing ley  1893; McInt i r e  
1958). The canning of r a n g i a  i n  Texas 
under t h e  name o f  " l i t t l e  neck clams" 
b y  t h e  Givens Oyster  Company was 
r e p o r t e d  by  S ing ley  (1893).  Rangi a  
were a l so  canned a t  Cape May, New 
Jersey (Woodburn 1962) and i n  No r th  
C a r o l i n a  (U.S. Department o f  Commerce 
1971). Rangia have been c o l l e c t e d  and 
consumed f r om t h e  Potomac Creek o f  t h e  
Potomac R iver ,  Mary1 and ( P f  i tzenmeyer 
and Drobeck 1964), t o  Mexico where Wass 
and Haven (1970) r epo r t ed  t h a t  t h i s  
clam was served w i t h  r i c e  as " P a e l l a  a  
va lenc ianna"  i n  r es tau ran t s .  The 
p o t e n t i a l  use o f  t h i s  clam as food, 
however, i s  seve re l y  l i m i t e d  by 
con tamina t ion  o f  1  arge p o t e n t i a l  
sources b y  p o l  l u t  i o n  (Chr is tmas 1973; 
Swingle and Bland 1974). Rangia a re  
a l s o  used as b a i t  f o r  b l u e  crabs 
(Godcharl es and Jaap 1973). 



ECCILOGICAL ROLE 

Trophic  Level  

Common r a n g i a  serve t o  l i n k  
p r ima ry  producers and secondary 
consumers i n  e s t u a r i n e  areas. Rangia 
are non -se lec t i ve  f i l t e r  feeders  
(Darnel  1  1958; Olsen 1976a) i n g e s t i n g  
1  arge q u a n t i t i e s  o f  d e t r i t u s  and 
phytoplankton.  Darnel1 (1958) r e p o r t e d  
t h a t  gu t  con ten ts  con ta ined  70% 
u n i d e n t i f i a b l e  d e t r i t u s ,  10% sand, 17% 
a1 g  ae ( p o s s i b l y  Anabaena o r  
M i c r o c y s t i s )  as w e l l  as t r a c e s  o f  
diatoms, f o ram in i f e ra ,  and vascu la r  
p l  ant ma te r i  a1 . Olsen (1976a) r e p o r t e d  
48 species o f  phy top lank ton  f rom 
stomach con ten ts  o f  common r a n g i  a, 
a l though a  l a r g e  p o r t i o n  o f  t h e  
m a t e r i a l  i nges ted  was d e t r i t u s  (46 t o  
81%, depending on t i d a l  c o n d i t i o n s ) .  

m Predato rs  and Pa ras i t es  

Common r a n g i a  are preyed upon by  
f i s h ,  crustaceans, mol lusks,  and ducks 
(Table 2; Su t tkus  e t  a l .  1954; Darnel1 
1958; Gunter and S h e l l  1958; Harmon 
1962; Nor th C a r o l i n a  Bureau o f  Spor t  
F i s h e r i e s  and W i l d l i f e  1965; OIHeeron 
1966; Cain 1972; Tarver  and Dugas 
1973). I n  add i t i on ,  moon s h e l l  s n a i l s  
( P o l i n i c e s  spp.) may be p reda to r s  as 
suggested by  d r i l l  ho les  i n  r a n g i a  
she1 1s (Hoese 1973).  Common r a n g i  a  are 
abundant i n  t h e  d i e t s  o f  b l u e  c a t f i s h ,  
f reshwater  drum, spot, b l  ack drum, 
r i v e r  shrimp, and b l u e  c rab  i n  Lake 
Pon tcha r t r a i n ,  Lou i s i ana  (Darnel1 1958, 
1961).  The sma l le r  r a n g i a  are 
sub jec ted  t o  t h e  g r e a t e s t  p r e d a t i o n  
pressure.  Clams as l a r g e  as 40 mm 
( l e n g t h  o r  h e i g h t ) ,  however, are eaten 
by f i s h e s  such as sheepshead and b lack  
drum (Darnel1 1958; Tarver  and Dugas 
1973). A  p o t e n t i a l  group o f  p reda to r s  
n o t  mentioned by t h e  above au thors  a re  
t h e  ctenophores ( e .  Mnemioposis) 
which sometime appear i n  tremendous 
numbers a t  c e r t a i n  t imes  o f  t h e  yea r  * (M. W. LaSal 1  e, pers .  observ. ). Cteno- 
phores can cause mass m o r t a l i t y  o f  

1  arvae i f  c o i n c i d e n t a l  w i t h  r a n g i  a  
spawning. 

The common r a n g i a  i s  p a r a s i t i z e d  
by  1  arvae o f  f e l  l o d i s t o m a t i d  trematodes 
(Fai rbanks 1963). Cerc ar  i ae and 
sporocys ts  o f  t h i s  p a r a s i t e  a re  found 
i n  t h e  gonadal t i s s u e ,  g i v i n g  i t  an 
orange c o l o r a t i o n  and e f f e c t i n g  
c a s t r a t i o n .  Only l a r g e  clams are 
i n f e c t e d .  

P o t e n t i  a1 compe t i t o r s  o f  common 
r a n g i a  may be reduced b y  t h e  wide 
range o f  s a l i n i t i e s  t o l e r a t e d  b y  t h i s  
clam (Odum 1967).  Pol ymesoda 
c a r o l  i n i a n a  has f eed ing  h a b i t s  
i d e n t i c a l  t o  those o f  r a n g i a  (Olsen 
1973, 1976a), b u t  i s  s p a t i a l l y  
separated f rom rangia;  i t  i s  found 
p r i m a r i l y  i n  i n t e r t i d a l  areas o r  i n  
smal l  numbers i n  t h e  sha l low nearshore 
s u b t i d a l  areas. I n  c o n t r a s t ,  r a n g i a  
l i v e  l a r g e l y  i n  t h e  s u b t i d a l  zone. 
Other  p o t e n t i a l  compet i to rs  a re  
appa ren t l y  n o t  adapted t o  f l u c t u a t i n g  
s a l i n i t i e s .  

S p a t i a l  D i s t r i b u t i o n  

Common r a n g i  a  a re  p r i m a r i l y  
r e s t r i c t e d  t o  low s a l i n i t y  ( <  19 p p t )  
e s t u a r i e s  (Maury 1920; P u l l e y  1952; 
Parker  1955, 1956, 1960; Moore 1961; 
Parker  1966; Odum 1967; Christmas 1973; 
Hoese 1973; Hopkins 1970; Hopkins e t  
a l .  1973; Swingle and Bland 1974). 
Rangi a  have been r e p o r t e d  f rom areas as 
f a r  as 25 m i l e s  upstream i n  d e l t a  
r i v e r s  (Swi ng le  and Bland 1974), bu t  
most p r e f e r  s a l i n i t i e s  o f  5  t o  15 pp t .  
Tarver  and Dugas (1973) found t h a t  
concen t ra t i ons  o f  clams were h i ghes t  
ad jacen t  t o  a  p o t e n t i a l  source o f  f r e s h  
o r  s a l t  water, which may be r e l a t e d  t o  
t h e  need f o r  s a l i n i t y  shock r e q u i r e d  
f o r  spawning (Cai n  1973). 
Concent ra t ions  o f  clams were g r e a t e s t  
around t h e  p e r i p h e r y  o f  Lake 
P o n t c h a r t r a i n  and Lake Maurepas (Tarver  
1972; Dugas e t  a l .  1974).  D ispers ion  
of adu l t  clams i s  commonly clumped 



Table 2. Reported p reda to r s  o f  a d u l t  and j u v e n i l e  common rang ia .  

Species!common name Adu l t s  Juveni 1  es References 
(<5 mm) 

Aythya a f f i n i s  -- l e s s e r  scaup duck 
Aythya marila-- g r e a t e r  scaup duck 

=is -- r ing-necked duck 
A n a s u b r i p e s  --  American b l a c k  duck 
Anas p l atyrhynchos -- ma1 1  a rd  
m r a  jamaicensis  - -  ruddy  duck 
-is sabina - -  A t l a n t i c  s t i n g r a y  
Lepisosteus productus -- spo t t ed  gar  
Lepisosteus s p a t u l a  -- a l l i g a t o r  ga r  
Le i sos teus  osseus -- n o r t h e r n  longnose gar  
h e p m m  -- g i z z a r d  Shad 
Anchoa m i t c h i l  l i  -- southern bav anchovv 
A r i u s f a i s  -- <ea c a t f i s h  
~ u ~ u r c a t u s  - -  b l u e  c a t f i s h  
Ap lod ino tus  grunniens -- f reshwater  drum 
Leiostomus xanthurus -- soot . - r - 

M ic ro  o  onias.  undulatus -- A t l a n t i c  c roaker  
-1% --  b l a c k  drum X - - . . . -. - - . - . . . . - . .~ -. . -. 

7 rchosar  us robatocephalus -- sheepshead X 
aqo on r om o ides  -- p i n f i s h  &I 

~ a r a l i c h t h y s  l e t hos t i gma  -- southern f l ounde r  
Cvnoscion a renar ius  -- sand sea t rou t  " 
Thasmodes bosquianus -- s t r i p e d  b lenny 
Penaeus s e t i t e r u s  -- wh i t e  shr imo ~- - ~- 

Racrobrachium ohione -- r i v e r  shr;m~ 
- a m - -  b l u e  crab 
R h i t h r o ~ a n o ~ e u s h a r r i s i i  -- mud crab , ~, -~ ~ 

T h a i s  haemastoma --  o~vs te r  d r i l l  
E l X i c e s  spp. -- moon s h e l l  ( p o s s i b l e )  

References: ( 1 )  Su t tkus  e t  a l .  (1954); ( 2 )  Darnel1 (1958); ( 3 )  Gunter and She l l  
(1958); (4) Harmon (1962); (5) No r th  C a r o l i n a  Bureau o f  Spor t  F i s h e r i e s  and 
Wi ld1 i f e  (1965); (6) OIHeeron (1966); (7) Cain (1972); (8) Hoese (1973) 

whereas j u v e n i l e s  may be d i s t r i b u t e d  818/m2 i n  Lake Maurepas, L o u i s i  an 
more u n i f o r m l y  (Fa i rbanks  1963). (Tarver  and Dugas 1973), and 238/m 9 

i n  Ve rm i l i on  Bay, Lou is iana .  Average 
d e n s i t y  o f  clams f r om sha l low water  

Dens i t y  areas between t h e  A tcha f  1  aya R i ve r  and 
Sabi e  Lake was l lll f o r  adu l ts ,  ! The d e n s i t y  o f  clams v a r i e s  14/m f o r  j u v e n i l e  clams > 10 mm, and 

g r e a t l y  ( f o r  reasons d iscussed l a t e r ) .  28/m2 f o r  j u v e n i l e  clams < 10 m 
The h i ghes t  d e n s i t y  o f  a d u l t  clams was (Hoese 1973). D e n s i t i e s  as h i gh  as c. 



129/m2 were r e p o r t e d  i n  Texas bays 
(Odum 1967). A  mean d e n s i t y  o f  
250/m2 was r e p o r t e d  i n  t h e  Nueces 
R iver ,  Texas (Hopkins and Andrews 
1970).  I n  Lake Pon t cha r t r a i n ,  
Louis iana,  mean d e n s i t i e s  ranged from 
2.7 t o  311T2 f o r  l a r g e  clams and 1807 
t o  18881111 f o r  j u v e n i l e s  (Fa i rbanks  
1963). 

ENVIRONMENTAL REQUIREMENTS 

A  combina t ion  o f  low s a l i n i t y ,  
h i gh  t u r b i d i t y ,  and a  s u b s t r a t e  o f  
sand, mud, and vege ta t i on  appears t o  be 
t h e  most f avo rab le  h a b i t a t  f o r  t h e  
common r a n g i a  (Tarver  1972).  T h i s  clam 
may be one of t h e  few f r eshwa te r  clams 
t o  become e s t a b l i s h e d  i n  b r a c k i s h  water 
(Ladd 1951).  Conversely,  Remane and 
Schl i e p e r  (1971) cons idered  comnon 
r a n g i a  as be l ong ing  t o  a  mar ine  group 
t h a t  has become adapted t o  b r a c k i s h  
water . 

Temper a t  u re  

Winter  k i l l s  i n  t h e  sha l low wate rs  
o f  Chesapeake Bay suggest t h a t  common 
r a n g i a  had reached i t s  l i m i t  o f  
temperature t o l e r a n c e  t h e r e  (Gal 1  agher 
and Wel l s  1969).  Cain (1975) r e p o r t e d  
t h a t  water  tempera tu re  was t h e  most 
impo r t  ant  f a c t o r  s t  imul  a t  i ng 
gametogenesis. He a l s o  s t a t e d  t h a t  t h e  
p l a n k t o n i c  e x i s t e n c e  of l a r v a e  i s  
g r e a t l y  extended by  low temperature.  

Sal i n i  t y  

Common r a n g i a  are concen t ra ted  i n  
areas where s a l i n i t y  seldom exceeds 18 
p p t  (Maury 1920; P u l l e y  1952; Parker  
1956, 1960; Mogre 1961; Parker  1966; 
Odum 1967; Godcharles and Jaap 1973; 
Hoese 1973; Swingle and Bland 1974). 
Tarver  and Dugas (1973) r e p o r t e d  a  
nega t i ve  c o r r e l a t i o n  ( r  = 0.71) between 
d e n s i t y  of clams and s a l i n i t y  and a  
p o s i t i v e  c o r r e l a t i o n  ( r  = 0.81) between 
clam h e i g h t  and s a l i n i t y  ( 0  t o  6  p p t ) .  
Godcharles and Jaap (1973) found a  

g r e a t e r  number o f  s i z e  c l asses  and 
l a r g e r  clams a t  low s a l i n i t i e s  ( 0  t o  
2  p p t )  t h a n  a t  h i ghe r  ones i n  F l o r i d a  
and suggested t h a t  t h i s  range was 
op t ima l .  

Common r a n g i a  have developed phys- 
i o l o g i c a l  responses t o  t h e  f r equen t  and 
sudden s a l  i n i  t y  changes p resen t  i n  many 
e s t u a r i e s .  Common r a n g i a  i s  an 
osmoconformer a t  s a l i n i t i e s  g r e a t e r  
t han  10 p p t ,  and an osmoregulator  a t  
1  ower s a l  i n i  t i e s  (Bedford and Anderson 
1972a,b; O t t o  and P ie r ce  1981a,b). A  
number o f  amino a c i d s  ( i n c l u d i n g  
a l a n i n e ,  g l y c i n e ,  g l  u tamic and 
a s p a r t i c )  a re  concen t ra ted  a t  h i gh  
s a l i n i t i e s  sugges t ing  t h a t  an amino 
a c i d  poo l  i s  used f o r  osmoregu la t ion  
(Simpson e t  a l .  1959; A l l e n  and Awapara 
1960; A l l e n  1961; Anderson and Bed fo rd  
1973; Anderson 1975). 

Temperature and Sal i n i t y  

Cain (1972, 1973, 1974) t e s t e d  t h e  
combined e f f e c t s  o f  temperature ( 8  t o  
32°C) and s a l i n i t y  ( 0  t o  20 p p t )  on 
embryos and l a r v a e  o f  common rang ia .  
Embryos f a i l e d  t o  develop a t  0  p p t  
s a l i n i t y .  The optimum c o n d i t i o n s  f o r  
embryos were temperatures o f  18  t o  2g°C 
and s a l i n i t i e s  o f  6 t o  10 p p t .  

Larvae s u r v i v e d  a t  a1 1  
combinat ions of temperature and 
s a l i n i t y  t e s t e d  (except  a t  0  p p t ) .  
They t o l e r a t e  temperatures o f  8  t o  32°C 
and s a l i n i t i e s  o f  2  t o  20 pp t .  Growth 
o f  l a r v a e  was bes t  a t  h i g h  s a l i n i t y  (10 
t o  20 p p t )  and h i g h  tempera tu re  (20 t o  
32°C). S t r a i g h t - h i n g e d  1  arvae were 
f ound  t o  be more t o l e r a n t  t han  embryos 
t o  extremes o f  temperature and 
s a l  i n i t y .  

Oxygen 

Common r a n g i  a  can w i t hs tand  anox ic  
c o n d i t i o n s  as r e p o r t e d  b y  Chen and 
Awapara (1969) i n  s t u d i e s  of 
g l y c o l y s i s ;  however, r a n g i a  a re  
i n t o l e r a n t  o f  exposure t o  a i r  (Olsen 
1976b). 



Subst ra te  

Common r a n g i a  are found i n  a wide 
range of so f t  subs t ra tes  i n  t h e  
nor thern  Gulf of Mexico. Tenore e t  
a l .  (19681, who s tud ied  t h e  e f f e c t s  o f  
c lay ,  s i l t ,  and sand subs t ra tes  on t h e  
common rang ia ,  found c l a y  and s i l t  t o  be 
unfavorable, whereas Cai n (1975) 
commonly found clams i n  s i l t y - c l a y  
sediments. Parker (1966) found clams 
on sand, s i l t ,  and c l a y  sediments where 
these c o n s t i t u e n t s  d i d  no t  exceed 80, 
30, and 65%, r e s p e c t i v e l y .  Few clams 
were c o l l e c t e d  from hard sand o r  c l a y  
bottoms i n  Lou is iana (Tarver  1972) o r  
i n  Alabama (Swingle and Bland 1974). 
I n  Louisiana, t h e  numbers o f  common 
r a n g i a  were h ighes t  i n  a m ix tu re  o f  
sand, mud, and vegeta t ion  (Tarver  
1972), whereas i n  A1 abama, dense 
popu la t ions  1 i v e d  i n  compacted sandy- 
c l a y  areas (Swingle and Bland 1974). 
I n  F l o r i d a ,  common rang ia  were 
c o l  1 ec ted  from s o f t  mud (Godcharl es 
and Jaap 1973; Woodburn 1962), b u t  i n  
Georgia, clams were found i n  mud o r  
s o f t  mud-sand combinat ions (Godwin 
1968). 

The importance o f  o rgan ic  mat te r  
i n  t h e  sediment t o  common r a n g i a  i s  
no t  c l ea r .  Fai rbanks (1963), who found 
t h e  l a r g e s t  d e n s i t i e s  o f  r ang ia  i n  
h i g h l y  o rgan ic  sediments i n  Lake 
Pon tcha r t ra i  n , Louis iana , suggested 
t h e  1 arge amounts o f  associated 
b a c t e r i a  helped t o  a t t r a c t  and support 
clams. High organ ic  content  i n  
sediments was a l so  f avo rab le  f o r  r a n g i a  
i n  Vermi 1 i o n  Bay, Lou is iana (Gooch 
1971). However, no c o r r e l a t i o n  e x i s t e d  
between t h e  abundance o f  common r a n g i a  
and t h e  percentage o f  organic ma t te r  i n  
t h e  sediment a t  l e v e l s  below 10% (Hoese 
1973). Few clams were found i n  
sediments w i t h  more than  10% organ ic  
ma t te r  i n  Lou is iana (Hoese 1973) and 
Alabama (Swingle and Bland 1974). 
M o r t a l i t y  o f  r a n g i a  can r e s u l t  f rom 
s h e l l  erosion, which can be acce le ra ted  
i n  h i g h l y  aerated sediments i n  which 
carbonic ac ids  a re  re leased (Tarver  and 
Dugas 1973). 

The subs t ra te  of some coas ta l  
waters i s  ma in l y  s h e l l s  which are o f t e n  
dredged commercial ly.  For example, t h e  
common r a n g i a  makes up much of t h e  hard 
subs t ra te  o f  Lake Pon tcha r t ra in  i n  
Louis iana.  The e f f e c t s  of s h e l l  
dredging on t h e  subs t ra te  and benthos 
are t o o  complex and c o n t r o v e r s i a l  t o  
d iscuss i n  t h i s  p r o f i l e .  See Dugas e t  
a1. (1974), Tay lo r  (1978), S i ko ra  e t  
a l .  (1981), and S ikora  and S i ko ra  
(1982). 

The h ighes t  concent ra t ion  of clams 
along t h e  g u l f  coast has been 
associated w i t h  shal low water areas 
l e s s  than 6 m deep (Tarver  1972; Hoese 
1973; Godcharles and Jaap 1973; Tarver 
and Dugas 1973; Dugas e t  a l .  1974). 
Tarver  and Dugas (1973) observed a 
general  decrease i n  d e n s i t y  as depth 
increased from 2.5 t o  4.6 m. 

E f f e c t s  o f  P o l l u t i o n  

Common r a n g i a  are known t o  
concentrate chemicals such as kepone. 
Lunsford (1981) repo r ted  t h a t  peak 
kepone l e v e l s  i n  common r a n g i a  du r i ng  
summer, i n  t h e  James R ive r  Estuary, 
were r e 1  ated t o  increased met abol i sm 
and feed ing  r a t e .  The concen t ra t i on  o f  
kepone was 2 t o  4 t imes g rea te r  i n  
r a n g i a  than i n  t h e  water column 
(Lunsford and Blem 1982). The key 
f a c t o r s  a f f e c t i n g  kepone uptake were 
water temperature, d i sso l ved  oxygen 
concentrat ion,  1 i p i d  index of c l  am 
t i ssue ,  t u r b i d i t y ,  kepone concen t ra t i on  
i n  t h e  water, and t h e  d u r a t i o n  of 
exposure (Lunsf o rd  and Blem 1982). 
Kepone i s  adsorbed by p a r t i c u l a t e  
mat ter ,  which enhances i t s  uptake by 
f i l t e r  feeders such as comnon rangia.  
Uptake o f  o i l  r e l a t e d  products such as 
benzopyrene, naphthalenes, and var ious  
aromatic hydrocarbons has a l so  been 
repo r ted  (Cox 1974; Nef f  e t  a l .  1976). 
A1 1 o f  these compounds were accumulated 
p r i m a r i l y  i n  t h e  v i s c e r a  and f a t  bodies 
o f  clams under d i r e c t  exposure and most 
were read i  l y  r e 1  eased when c l  ams were 



re tu rned  t o  c lean water. Low l e v e l s  of The e f fec ts  o f  low concent ra t ions  of 
these contaminants, however, were contaminants on common rang ia  are no t  
r e t a i n e d  by t h e  clams i n  each case. known. 
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no r the rn  Gu l f  of Mexico. The popu la t i on  d e n s i t y  o f  rang ia  may exceed 1000 clams/m2. 
Rangia spawn between March and November, f o l l o w i n g  a sudden r i s e  'or  f a 1  1 o f  sal  i n i t y  
o f  5 t o  10 ppt .  Juven i l e  clams develop r a p i d l y ,  s e t t l i n g  a f t e r  about 7 days. 
Juven i l es  t o l e r a t e  s a l i n i t y  and temperature extremes o f  2 t o  20 p p t  and 8 t o  32 "C. 
The growth r a t e  o f  clams ranges from zero  t o  20 mm per year  depending on cond i t i ons .  
Clams may l i v e  15 yea rs  o r  more, a t t a i n i n g  a maximum l e n g t h  o f  about 94 mm. Rangia 
are  found i n  a wide range o f  subs t ra te  from sand t o  s o f t  mud. Rangia are f i l t e r  
feeders,  i n g e s t i n g  l a r g e  amounts o f  d e t r i t u s  and phytoplankton,  and a re  t h e  prey o f  a 
l a r g e  number o f  f i s h ,  crustaceans, mol lusks ,  and ducks. Deposits o f  f o s s i l  s h e l l  
m a t e r i a l  a re  dredged f o r  a number o f  i n d u s t r i a l  purposes. 

Estuar ies  
Clams 
Dredging 

b. IdentlRenlOp.n.Endad Terms 

Common rang i  a L i  f e  h i  s t o r y  
Rangia cuneata Trophic ecology 
Sal i n i  ty requirements Popu la t i on  d e n s i t y  
Spawni ng h a b i t s  

C. COUTl Fialdltmup 

1L Avallablllty Statamant 

Unl i m i  t e d  

Sea ANSI-239.18) OCTIONAL FORM 272 (4-71 
(Forrmrly NTIS-35) 
D.par(ment ol Commarca 

19. kcurbty Class (Th~s RewrO 

Unc lass i f i ed  
20. Suur'  %F13rn*Fd 

21. No. of Paacs 

16 -- 
P. ?rice 









. REGION 1 
- - Reejonal Director 

u.5. Fish and Wildlife Service 
Lloyd Five Hundred Building, Suite 1692 
500 N.E. Multnomah Street 
Portland, Oregon 97232 

REGION 4 
Regional Director 
U.S. Fish and Wildlife Service 
Richard B. Russell Building 
75 Spring Street, S.W. 
Atlanta, Georgia 30303 

REGION 2 REGION 3 
Regional Director Regional Director 
U.S. Fish and Wildlife Service U.S. Fish and Wildlife Service 
P.O. Box 1306 Federal Building, Fort Snelling 
Albuquerque, New Mexico 87 103 Twin Cities, Minnesota 55 I l l  

REGION 5 REGION 6 
Regional Director Regional Director 
U.S. Fish and Wildlife Service U.S. Fish and Wildlife Service 
One Gateway Center P.O. Box 25486 
Newton Corner, Massachusetts 02 158 ,Denver Federal Center 

Denver, Colorado 80225 

REGION 7 
Regional Director 
U.S. Fish and Wildlife Service 
101 1 E. Tudor Road 
Anchorage, Alaska 99503 



------a 

7 OF THE ....-..-. 
U.S. FISH AND WILDLIFE SERVICE 

As the Nation's principal consewation agency, the Department of the Interior has mpon- 
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 park  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. 




