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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 applicable. A three-ring 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 foll owing addresses. 

Information Transfer Specialist 
National Coastal Ecosystems Team 
U.S. Fish and Wildlife Service 
NASA-Sl idel 1 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 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  1  ometers (km) 
k i  1  ometers (km) 

square meters ( m 2 )  
square k i  lometers  (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 l og rams (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 )  
Ce ls ius  degrees ( O C )  

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 i 2 )  
acres 

ga l  l 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 Obta in  

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 

ga l  1  ons 
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 l l i m e t e r s  
cen t ime te rs  
meters 
meters 
k i  1  ometers 
k i  1  ometers 

square meters 
square k i  1  ometers 
hec ta res  

1  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  1  oca l  o r i  es 
C e l s i u s  degrees 



CONTENTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PREFACE iii . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CONVERSION FACTORS i v  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIGURES v i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACKNOWLEDGFIENTS v i i  

NOMENCLATURE/TAXONOMY/RANGE . . . . . . . . . .  
MORPHOLOGY/ IDENTIFICATION AIDS . . . . . . . .  
REASON FOR INCLUSION IN  SERIES . . . . . . . .  
LIFE HISTORY . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Spawni ng 

Eggs and Larvae . . . . . . . . . . . . . . .  
Post1 arvae and Recru i tment  . . . . . . . . .  
M a t u r i t y  and L i f e  Span . . . . . . . . . . .  

GROWTH CHARACTERISTICS . . . . . . . . . . . .  
COMMERCIAL/SPORT FISHERIES . . . . . . . . . .  

Common L i  t t l e n e c k  Clam F i she ry  i n  Washington 
I n t e r t i d a l  Ha rves t i ng  . . . . . . . . . . .  
S u b t i d a l  H a r v e s t i n g  . . . . . . . . . . . .  
I n d u s t r y  Problenls and Cons t r a i n t s  . . . . . .  
Common L i  t t l e n e c k  Clam F i she ry  i n  Oregon . . . . . . . . . . . . . . . . . . . .  AQUACULTURE 

ECOLOGICAL ROLE . . . . . . . . . . . . . . . .  
Food and Feeding H a b i t s  . . . . . . . . . . .  
Paras i t es  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Preda t i on  

ENVIRONMENTAL REQUIREMENTS . . . . . . . . . .  
Temperature and Sal  i n i  ty . . . . . . . . . .  
Subs t ra te  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Depth 
Other Env i ronmenta l  Fac to r s  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LITERATURE CITED 19 



FIGURES 

Number Page 

. . . . . . . . . . . . . . . . . . . . . . . . .  1. Common 1  i t t l e n e c k  clam 1 
2. D i s t r i b u t i o n  o f  common l i t t l e n e c k  c lam a long  t h e  P a c i f i c  Nor thwest  

coas ta l  r e g i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
3. Length and h e i g h t  re1  a t i o n s h i p  o f  common 1  i t t l e n e c k  clams c o l l e c t e d  

i n  Galena Bay, Alaska . . . . . . . . . . . . . . . . . . . . . . . . .  3 
4. Ages and cor respond ing  s h e l l  l eng ths  o f  common l i t t l e n e c k  clams f rom 

f i v e  l o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
5. Landings o f  common l i t t l e n e c k ,  Mani la,  and b u t t e r  clams i n  Washington 

S ta te ,  1955-85 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  
6. Frequency o f  occurrence o f  common l i t t l e n e c k  and b u t t e r  clams by 

t i d e  l e v e l  i n  Simpson Bay, Alaska . . . . . . . . . . . . . . . . . . .  16 



ACKNOWLEDGMENTS 

Special apprec ia t ion  i s  extended t o  N e i l  Bourne o f  the  P a c i f i c  B i o l o g i c a l  
S t a t i o n  i n  Nanaimo, B.C., Lynn Goodwin o f  t he  Washington Sta te  Department o f  
F isher ies ,  W i l l i a m  N. Shaw o f  the Humboldt S ta te  U n i v e r s i t y  i n  Ca l i f o rn ia ,  and 
Howard Feder and A.J. Paul o f  t he  U n i v e r s i t y  o f  Alaska f o r  t h e i r  reviews and 
he1 p f u l  comments t o  t h i s  manuscript. 



Figure 1. Common l i t t l e n e c k  clam (a )  w i t h  geometric c o l o r  pat tern,  (b )  w i thou t  
geometric c o l o r  p a t t e r n  ( f rom Quay1 e  and Bourne 1972 1. 

COMMON LITTLENECK CLAM 

NOMENCLATURE/TAXONOMY/RANGE MORPHOLOGY/IDENTIFICATION AIDS 

S c i e n t i f i c  name ........... Protothaca 
stami nea ( Conrad 1837 

P re fe r red  common name ......... C o m n  
li t t l e n e c k  clam (F igure  1 )  

Other common names.. ........ .Native 
li t t l e n e c k  clam, rock cock1 e, bay 
cockle, hardshe l l  clam, Tomales Bay 
cockle, rock clam, r i bbed  carpet  
she1 1  , steamer clam. 

Class .................... Pelecypoda 
Order ..................... Veneroida 
Family ..................... Veneridae 

Geographic range: A1 eu t i an  Is lands,  
Alaska, south t o  Cape San Lucas, 
Baja Cal i fo rn ia ,  Mexico; commer- 
c i a l l y  abundant on ly  n o r t h  o f  
Oregon. I n  Washington, extensive 
i n t e r t i d a l  and sub t i da l  clam stocks 
are found i n  Puget Sound, Hood 
Canal, Grays Harbor, and Wi l lapa 
Bay. The species i s  r e l a t i v e l y  
scarce i n  Oregon ; T i  11 amook, 
Yaquina, and Coos Bays are the  most 
p roduct i  ve areas ( F i  gure 2  1. 

Conrad (1837) f i r s t  described the  
common 1  i t t l e n e c k  clam as fo l lows:  
She1 1  suboval o r  suborbicular ,  convex, 
w i t h  numerous crowded r a d i a t i n g  s t r i a e  
and f i n e r  concent r ic  l i n e s ,  more d i s -  
t i n c t  on the  a n t e r i o r  s ide  and 
p o s t e r i o r  ex t remi ty ;  1  igament margin 
nea r l y  para1 l e l  w i t h  the  base; c o l o r  
var iegated w i t h  y e l l o w  and brown, and 
w i t h  brown angular spots; ca rd ina l  
t e e t h  compressed; s inus o f  p a l l i a l  
impression profound; mean s i ze  (mm) : 
leng th  50, he igh t  42, diameter 30. 

The f o l l o w i n g  desc r i p t i on  was 
ex t rac ted  from F i t c h  (1953). The 
s h e l l  i s  oval and has i n f l a t e d  valves 
ornamented by we1 1- def ined, r a d i a t i n g  
r i b s  and l e s s  prominent concent r ic  
r idges.  The 1  unul e  ( a  heart-shaped 
impression a n t e r i o r  t o  t he  umbo) i s  
o f t e n  on ly  f a i n t l y  def ined. The 
ven t ra l  margin i s  s l i g h t l y  crenulated. 
The p a l l  i a l  s inus ( a  U-shaped indenta- 
t i o n )  extends s l i g h t l y  more than 
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Figure  2. D i s t r i b u t i o n  o f  the  common l i t t l e n e c k  clam along the  Pac i f i c  
.Northwest coastal  region. 



ha1 fway t o  t he  a n t e r i o r  adductor  
muscle. Co lo r  i s  h i g h l y  va r i ab le ,  
y e l l o w i s h  gray o r  gray i f  i n  sloughs 
and bays; specimens c o l l e c t e d  a long  
the open coas t  a re  o f t e n  w h i t i s h  w i t h  
geometr ic p a t t e r n s  o f  wavy brown l i n e s  
o r  b l o t ches  on s ides.  The common 
l i t t l e n e c k  c lam a t t a i n s  a maximum 
l e n g t h  o f  6.4 cm. I t  d i f f e r s  f rom 
chione clams (Chione spp. and 
Japanese 1 i ttl e n e c k c l  ams (Tapes 
j apon i ca )  i n  hav ing  a p a l l i a l  s inus  
t h a t  extends more than hal fway t o  the  
a n t e r i o r  adductor  muscle, and f rom the  
rough-si  ded c lam [ Protothaca 
l a c i n i a t a  1 and th in-she1 l e d  1 i t t l e n e c k  
c l a n  ( P .  tener r ima 1 i n  hav ing  r a d i a t -  
i n g  r i 6 s  t h a t  a re  more prominent  than 
concen t r i c  r i dges .  

The h inge 1 igament i s  ex te rna l .  
The i n t e r i o r  su r face  i s  smooth and 
wh i t e  and has a c renu la ted  i n t e r n a l  
v e n t r a l  margin (Quay le  and Bourne 
1972 1. Shape d i f f e r s  w ide l y  i n  
d i f f e r e n t  l o c a l  i t i e s :  some clams a re  
l ong  and narrow and o the rs  a re  s h o r t  
and broad; t h e  she1 1s a re  t h i n  and 
f l a t  i n  some, and t h i c k  and s t r o n g l y  
convex i n  o t h e r s  (F raser  and Snii t h  
1928 ) . The l e n g t h  and h e i g h t  
re1 a t i o n s h i p  f o r  common 1 i t t l e n e c k  
clams a t  Galena Bay, Alaska, i s  shown 
i n  F i g u r e  3. 

REASON FGR INCLUSION IN SERIES 

The common l i t t l e n e c k  clam i s  one 
o f  t he  most w ide l y  d i s t r i b u t e d  
ha rdshe l l  clams a long  t h e  e n t i r e  coas t  
of t he  Nor thwest  reg ion,  o c c u r r i n g  
espec ia l  l y  i n  we1 1 -she1 t e r e d  areas and 
e s t u a r i e s  such as Puget Sound, Grays 
Harbor, and W i  11 apa Bay. Because t he  
common l i t t l e n e c k  c lam i s  f a i r l y  
numerous and i t s  h a b i t a t  i s  e a s i l y  
access ib le ,  i t  i s  impo r tan t  as bo th  a 
commercial and a r e c r e a t i o n a l  species. 

L i k e  o the r  n a t u r a l  resources, 
common 1 i t t l e n e c k  clams are  s u b j e c t  t o  
man-made problems, such as o v e r f i s h -  
i n s ,  water  p o l l u t i o n ,  and l o s s  o f  
h a b i t a t  due t o  i n t e n s i v e  development 
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Length (rnrn) 

F i g u r e  3. Length and h e i g h t  r e l a -  
t i o n s h i p  of common l i t t l e n e c k  clams 
c o l l e c t e d  i n  Galena Bay, Alaska (Feder 
and Paul 1973).  

o f  coas ta l  areas. Some o f  these 
i n t e r f e r e n c e s  a r e  c r i t i c a l  t o  t h e  
ex i s t ence  o f  t h e  clams. S t a t i s t i c s  
a l ready  show t h a t  t he  q u a n t i t y  landed 
i n  t h e  U.S. P a c i f i c  Nor thwest  (wh ich  
does n o t  i n c l u d e  Alaska)  i s  decreasing 
each y e a r  and t h e  e f f o r t  needed t o  
ha rves t  t he  clams i s  inc reas ing .  

LIFE HISTORY 

Spawning 

Al though sexes a re  separate i n  
t h e  common 1 i t t l e n e c k  c lam (Quay le  
19431, i t  i s  n o t  uncommon t o  f i n d  
hermaphrod i t i c  i n d i v i d u a l s  (F raser  and 
Smith 19281. Time o f  spawning v a r i e s  
th roughout  i t s  range, depending 
l a r g e l y  on water  temperature. A 
shor tened spawning p e r i o d  i s  charac- 
t e r i s t i c  o f  clams a t  t h e  no r t he rn  and 
southern l i m i t s  o f  t h e i r  range, and 
appears t o  be p r i m a r i l y  a  temperature- 
r e l a t e d  phenomenon (Feder e t  a l .  
1979 I .  



E a r l y  s t u d i e s  i n  B r i t i s h  Columbia 
r e p o r t e d  t h a t  these clams are plump 
and f i r m  d u r i n g  t h e  l a t e  s p r i n g  and 
summer months, b u t  t h i n  and wate ry  
d u r i n g  t h e  e a r l y  months o f  t h e  yea r .  
Also, spawning occurs i n  February and 
March and no s i g n  o f  spawning i s  found 
d u r i n g  summer (F rase r  and Smi th  1928). 
However, l a t e r  s t u d i e s  conducted i n  
Ladysmi t h  Harbor,  B r i t i s h  Columbia, 
n o t i c e d  t h a t  t h e  t ubu les  o f  t h e  ovary 
were f i l l e d  w i t h  f o l l i c u l a r  c e l l s  i n  
December and January (Quay1 e  1943 1. 
I n  B r i t i s h  Columbia, most clams spawn 
i n  l a t e  s p r i n g  b u t  some spawn 
s p o r a d i c a l l y  th roughou t  t h e  summer 
(Quayle and Bourne 1972). 

I n  Sou thcen t ra l  A1 aska, spawning 
s t a r t s  i n  l a t e  May whgn t h e  wate r  
temperature i s  about  8  C. I n  P r i nce  
W i l l  iam Sound, A1 aska, h i s t o l o g i c a l  
examinat ion o f  females throughout  t h e  
r e p r o d u c t i v e  c y c l e  i n d i c a t e s  a  s i n g l e  
annual spawning p e r i o d  t h a t  may l a s t  
f o r  4  months. Males appear r i p e  
th roughou t  most o f  t h e  y e a r  (Feder 
e t  a1 . 1979). Spawning begins i n  l a t e  
May t o  mid-June and con t i nues  i n t o  
September (N ickerson  1977).  I n  
summer, when wate r  temperature 
f l u c t u a t i o n s  a r e  u s u a l l y  ex tens ive ,  
two pe r i ods  o f  h i g h  temperature and 
two cor respond ing  spawning peaks can 
be expected. 

Du r i ng  spawning, eggs and sperm 
are  d ischarged  th rough  t h e  i n h a l a n t  
s iphon (Quay le  and Bourne 1972) and 
niass f e r t i l i z a t i o n  takes p l ace  i n  t h e  
open water .  

Eggs and Larvae 

A f t e r  f e r t i l i z a t i o n ,  t h e  eggs 
d i v i d e  r a p i d l y  and embryos develop t o  
t rochopbore l a r v a e  ( 60  t o  80 vm) about 
12 hours l a t e r  (Quay le  and Bourne 
1972 1. The v e l  i g e r  ( s t r a i  h t - h i nge  B s tage )  develops i n  t h e  n e x t  4  hours. 
A  c i l i a t e d  velum develops t h a t  he l ps  
t h e  l a r v a  swim and m a i n t a i n  i t s e l f  i n  
t h e  upper wa te r  column. Larvae feed  
on phy top lank ton  and a r e  about  0.15 mm 

l o n g  a f t e r  1 week. The v e l  i g e r  devel -  
ops an umbo on i t s  prod issoconch 
( s h e l l )  and may reach a  l e n g t h  o f  0.26 
t o  0.28 mm i n  2  weeks (Shaw 1985). 
The umboned l a r v a e  a re  r a t h e r  e a s i l y  
i d e n t i f i e d  by t h e i r  shape and t h e  
ye1 low v e n t r a l  margin o f  t h e  s h e l l  
(Quay le  and Bourne 1972 1. 

Depending on food  supp ly  and 
temperature, t h e  p l a n k t o n i c  1  a r v a l  
s tage g e n e r a l l y  l a s t s  about  3 weeks 
(Quay le  and Bourne 1972 1. B reed ing  
success o r  f a i l u r e  i s  f r e q u e n t l y  
determined d u r i n g  t h i s  c r i t i c a l  l a r v a l  
s tage (Quay le  and Bourne 1972 1. The 
l a r v a e  a re  a t  t h e  mercy o f  c u r r e n t s  
and may be c a r r i e d  away f rom s e t t l i n g  
areas and consequent ly  d ie .  P r i o r  t o  
metamorphosis, t h e  ve l  i ger  develops a  
f o o t ,  moves t o  t h e  bottom, and 
searches f o r  a  s u i t a b l e  su r f ace  on 
which t o  s e t t l e .  Once such su r f ace  i s  
found, t h e  1  a rva  undergoes metamorpho- 
s i s  and a t t aches  i t s e l f  t o  t he  su r f ace  
by s e c r e t i n g  byssa l  threads.  

Pos t l a r vae  and Recru i tment  

When t h e  l a r v a e  s e t t l e  they a re  
c a l l e d  spat .  A t  s p a t t i n g ,  cons i de rab le  
anatomica l  changes occur,  and 1  a r v a l  
organs such as t h e  velum a re  l o s t  
(Quay le  and Bourne 1972). The 
post1 a rvae  a re  ep i f auna l  , and 
m o r t a l i t y  may be h i g h  (Paul and Feder 
1973 1.  M o r t a l i t y  i s  h i g h e s t  d u r i n g  o r  
a t  t h e  end o f  t h e  f i r s t  y e a r  a f t e r  
se t t l ement ,  e s p e c i a l l y  i n  w i n t e r  
(Schmidt  and Warme 1969).  U n l i k e  t h e  
b u t t e r  c l  am, Sax i  domus wy which remains ~ e r m a n e n t l y  a t  t e  s i t e  
o f  se t t l ement ,  ' a  young cbmmon 1  i t t l e -  
neck c lam can use i t s  f o o t  t o  c raw l  t o  
a  new l o c a t i o n  (Shaw 1985). 

The e x t e n t  o f  annual r e c r u i t m e n t  
o f  common l i t t l e n e c k  clams v a r i e s  
g r e a t l y  between areas. Peterson 

1975) r e p o r t e d  t h a t  v a r i a t i o n  i n  
r e c r u i t m e n t  was h i ghe r  f o r  common 
l i t t l e n e c k  c lam than o t h e r  c lam 
spec ies c o l l e c t e d  d u r i n g  10 sampl i n g  
pe r i ods  over  a  3-year pe r i od .  



Experimental  l y  inc reased adul t densi -  
t i e s  had no s i g n i f i c a n t  e f f e c t  on 
r e c r u i t m e n t  i n  sand, b u t  reduced 
r e c r u i t m e n t  as much as 60% i n  mud. I n  
P r i nce  W i l l i a m  Sound, Alaska, the  
c l am 's  n o r t h e r n  1  i m i  t, rec ru i tmen t  was 
e r r a t i c  and 1  i ttl e  r e c r u i t m e n t  
occur red  f rom 1967 t o  1971, probably  
because spawning o r  r ec ru i tmen t  
c o n d i t i o n s  were poor (Paul and Feder 
1973; Paul e t  a l .  1976a). 

M a t u r i t y  and L i f e  Span 

Male and female common 1  i t t l e n e c k  
clams were n e a r l y  equal i n  number and 
no app rec iab le  sex - re l a ted  d i f f e r e n c e  
was apparent  i n  t h e i r  s i z e  o r  growth 
r a t e  a t  any t ime [F rase r  and Smith 
1928). I n  Sidney, B r i t i s h  Columbia, 
the  sex o f  clams under 1-year-o ld  
cou ld  n o t  be d i s t i n g u i s h e d  by 
examinat ion o f  t h e i r  gonads. H a l f  o f  
the 2 -year -o ld  clams were s t i l l  
immature. H a l f  o f  t he  clams spawned 
f o r  t h e  f i r s t  t ime a t  t he  end o f  t he  
second y e a r  a t  a  l e n g t h  o f  about 
25 m, and most spawned a t  t h e  end o f  
t he  t h i r d  yea r  when about 35 mm long.  
S ize  seemed t o  have much t o  do w i t h  
t he  t ime  o f  m a t u r i t y .  A t  beaches 
where d e n s i t y  was h i g h  and growth was 
slow, m a t u r i t y  was o f t e n  delayed 
(Fraser  and Smith 1928). 

A t  Ladysmi t h  Harbor, B r i t i s h  
Columbia, sexual d i f f e r e n t i a t i o n  was 
apparent when clams were 15 t o  35 nnn 
long, o r  d u r i n g  t h e i r  2nd o r  3 r d  yea r  
o f  l i f e  (Quay le  1943). Mature clams 
were usual  l y  22 t o  35 nnn long.  I n  
P r i nce  W i l l i a m  Sound, Alaska, t h e  
youngest s e x u a l l y  mature clam c o l -  
l e c t e d  was 3  years  o l d  and 13 mm l o n g  
(Nickerson 1977). 

Shaw (1985) summarized t he  l i f e  
span of t h e  common l i t t l e n e c k  clam, 
which v a r i e s  a t  d i f f e r e n t  1  ocat ions.  
The maximum l i f e  span i n  years,  
lengths,  l o c a t i o n ,  and sources o f  
i n f o rma t i on  f o l l o w :  13 yea rs  (62  mm), 
Porpoise I s l and ,  Alaska (Paul e t  a l .  
1976b); 10 yea rs  (54 t o  63 mn), 

B r i t i s h  Columbia (F raser  and Smith 
1928; Quayle and Bourne 1972); 16 
yea rs  (42  t o  50 mm), 01 son Bay, P r i n c e  
W i l l i a m  Sound, Alaska (Paul e t  a l .  
1976a); 15 yea rs  (48 t o  50 mn), Galena 
Bay, P r i n c e  W i l l i a m  Sound, A laska 
(Paul and Feder 1973; Nickerson 1977); 
and 7  yea rs  (37 mn), blugu Lagoon, 
C a l i f o r n i a  (Schmidt and Warme 1969). 

GROWTH CHARACTERISTICS 

Growth o f  t he  common l i t t l e n e c k  
clam v a r i e s  throughout  i t s  range and 
may change f rom yea r  t o  yea r  (F raser  
and Smith 1928). Even w i t h i n  a  g i ven  
area, t he  growth r a t e  may d i f f e r  i n  
ad jacen t  bays. I n  general ,  beaches 
s i t u a t e d  near s t r ong  t i d a l  c u r r e n t s  
a re  those most f avo rab le  f o r  growth, 
and those a t  t he  head o f  q u i e t  bays 
a r e  t he  poo res t  (Smi th 1928 1. 

F rase r  and Smith (1928) no ted  
t h a t  t h e  r a t e  o f  growth was a f f e c t e d  
l e s s  by t h e  composi t ion o f  a  beach 
than  by i t s  p o s i t i o n  i n  r e l a t i o n  t o  
t i d a l  c u r r e n t s  and exposure t o  o r  
p r o t e c t i o n  f rom storms (which a r e  
r e l a t e d  t o  t h e  e x t e n t  and constancy o f  
t he  food  supp ly ) .  However, on some 
beaches which were more exposed t o  
storms and covered w i t h  s h e l l  o r  
gravel ,  s t r o n g  t i d a l  c u r r e n t  and waves 
moved t h e  su r f ace  subs t ra te  r epea ted l y  
and impa i red  growth. They a l s o  
n o t i c e d  t h a t  young clams on these 
exposed beaches grew much s lower  than  
t h e  l a r g e  clams. Growth was s lower  i n  
young clams because they were unable 
t o  burrow down very f a r  below t h e  
su r f ace  t o  g e t  away f rom the  
d is tu rbance  caused by t h e  s u r f .  
A1 though such exposed p laces  m igh t  be 
good i n  food  supply, i n  t h e  e a r l y  
yea rs  t h e  d is tu rbances  more than 
counterbalance t h i s  advantage. 

I n  Mugu Lagoon, C a l i f o r n i a ,  
growth r a t e  o f  common l i t t l e n e c k  clams 
was c o n s i s t e n t l y  depressed a t  e x p e r i -  
mental l y  induced h i g h  d e n s i t i e s .  
L i n e a r  growth d e c l i n e d  more i n  mud 



than i n  sand as dens i ty  o f  the  animals 
increased (Peterson 1982 1. 

I n  Alaska, clams a t  t he  h igher 
t i d a l  l e v e l s  had the  f a s t e r  growth 
ra tes  (Nickerson 1977); however, a t  
K i k e t  Is land,  Washington, growth was 
f a s t e s t  near mean lower low water and 
slower a t  t he  h igher and lower t i d a l  
leve ls .  Growth was a l so  b e t t e r  on the  
no r th  s ide  of the  i s l a n d  than on the  
south s ide  a t  the  same t i d a l  l e v e l .  
Several hydrographic features,  such as 
a h igher and more s tab le  regime o f  
temperature and s a l i n i t y  on the no r th  
side, may account f o r  t he  b e t t e r  
growth r a t e  there  (Houghton 1977). 

The growth o f  the  common 
l i t t l e n e c k  clams a t  d i f f e r e n t  
l oca t i ons  i s  shown i n  Figure 4. She l l  
lengths ,  t ime needed i n  years, loca-  
t i o n ,  and source o f  i n fo rma t ion  
fo l low:  30 mm (8  t o  10 years), Galena 
Bay, Pr ince Wi l l i am Sound, Alaska 
(Feder and Paul 1973); 30 mm (4 t o  5 
years) ,  Porpoise I s l and ,  southeast 
Alaska (Paul e t  a l .  1976b); 37 mm (3.5 
t o  4 years) and 63 mm (10 years) ,  
B r i t i s h  Col umbia (Quayle and Bourne 
1972; Glude 1978); 38 mm (4 t o  6 
years) ,  Washington; and 37 mm (3.5 
years) ,  Oregon (Lukas 1973); 38 nun (7 
years) ,  Mugu Lagoon, Cal i f o r n i a  (Frey 
1971). 

Annual shel 1 r i n g s  can be evalu- 
ated as an aging t o o l  by marking the 
s h e l l  and then recover ing  the  clams 
f o r  examination a t  a l a t e r  date (Paul 
and Feder 1973). Rings are much 
c lose r  together when growth slows i n  
w in te r  because o f  reduced food 
avai l a b i  1 i t y  and lowered metabol ism. 
However, d i  sturbance checks are o f t e n  
present  i n  clams south o f  Alaska and 
sometimes make read ing o f  annual r i n g s  
d i  f f  i cu l  t (Fraser and Smith 1928 1. 

Berta (1976) and Hughes and 
C l  ausen (1980) expressed caut ion  about 
aging common 1 i t t l eneck  clams by shel 1 

Mugu Lagoon, CA 
Porpoise Island, AK 
Galena Bay, AK 
Victoria, BC 
Strait of Georgia, BC 

Age (years) 

Figure  4. Ages and corresponding 
s h e l l  lengths (mm) o f  t he  common 
1 i t t l e n e c k  clam from Porpoise Is land,  
southeast Alaska; Galena Bay, Pr ince 
Wi l l i am Sound, Alaska; V i c t o r i a ,  
B r i t i s h  Columbia, Canada (Paul e t  a l .  
1976b) ; S t r a i t  o f  Georgia, B r i t i s h  
Columbia, Canada (Quay1 e and Bourne 
1972 1; and Mugu Lagoon, C a l i f o r n i a  
(Schmidt and Warme 1965). ( taken from 
Shaw 1985.) 

r ings .  They observed excessive va r i a -  
t i o n  i n  r i n g  pat te rns  between speci -  
mens i n  the  same popu la t ion  from 
Newport Bay, Oregon. Peterson and 
Ambrose (1983) discovered t h a t  i n  
muddy-sand hab i ta t ,  one a d d i t i o n a l  
growth l i n e  appeared dur ing  the  f i n a l  
12 months f o r  each common 1 i t t l eneck  
clam, a f i n d i n g  cons i s ten t  w i t h  the 
hypothesis t h a t  s t rong growth 1 i nes 
are annual. I n  clean-sand hab i ta t ,  
however, a1 1 common 1 i ttl eneck clams 
have more added growth l i n e s  than 
would be expected from the numbers o f  
add i t i ona l  years o f  growth. The e x t r a  
1 ines  are probably disturbance checks. 
They suggested t h a t  more sand movement 
occurs i n  c lean sand than i n  muddy- 
sand hab i ta t ,  and t h a t  t h i s  add i t i ona l  
movement 1 eads d i r e c t l y  o r  i n d i r e c t l y  
t o  depos i t ion  o f  ex t ra  d is turbance 
checks i n  the shel 1. 



COMMERCIAL AND SPORT FISHERIES 

Even though the P a c i f i c  Coast 
clam i n d u s t r y  i s  small, about 1% o f  
the t o t a l  U.S. catch, i t  i s  an 
important  p a r t  o f  the  he r i t age  o f  many 
coasta l  communities and i s  a  f a c t o r  i n  
the economies o f  some r u r a l  areas. O f  
the annual commercial catch o f  clams, 
about 95% comes from Washington and 
most o f  the  r e s t  from Alaska. 
Washington's leadersh ip  i n  the P a c i f i c  
Coast clam i n d u s t r y  may be a t t r i b u t e d  
t o  a  number o f  fac tors ,  b u t  perhaps 
most important  i s  the abundance o f  
sui  tab1 e  and unpol 1  uted clam hab i ta ts .  
Oregon and C a l i f o r n i a  l ack  l a r g e  bays, 
estuar ies,  and coasta l  clam h a b i t a t s  
necessary f o r  s i g n i f i c a n t  clam 
product ion.  Recreat ional  clam har- 
ves t i ng  accounts f o r  most clam 
product ion  i n  those States. A1 though 
clams are abundant a long the extensive 
coast1 i n e  o f  Alaska, harves t  i s  
r e s t r i c t e d  by p a r a l y t i c  she1 1  f i s h  
poisoning (po i  son from t o x i c  phyto- 
plankton, Gon aul ax spp. , accumulated -5- by f i l t e r - f e e  i n g  she l l f i shes ,  harm- 
l ess  t o  the animal b u t  f a t a l  t o  
humans 1 and c e r t a i n  socio-economic 
f a c t o r s  (Schink e t  a1 . 1983 1. 

I n  the  e a r l y  19001s, common 
1  i t t l e n e c k  and b u t t e r  clams were the  
most impor tan t  commercial species i n  
Puget Sound, Washington (K inca id  1919; 
N igh t i nga le  1927 1. Common 1  i t t l eneck  
clams are  the  smal les t  o f  the commer- 
c i a l  species, average market s i z e  
being about 51 mn ( 2  inches).  They 
are  a l s o  commercially impor tan t  i n  
B r i t i s h  Columbia (Amos 1966). The 
U.S. ca tch  a long the  west coas t  i n  
1963 was about 214,400 pounds o f  meats 
worth about $107,000. I n  B r i t i s h  
Columbia, annual commercial 1  andings 
ranged from 21,300 t o  521,900 pounds 
i n  1951-1969 (Quayle and Bourne 1972). 
Many f a c t o r s  d i r e c t l y  o r  i n d i r e c t l y  
a f f e c t  the product ion and o v e r a l l  man- 
agement o f  clam stocks along the  west 
coast: water q u a l i t y ,  c e r t i f i c a t i o n  o f  
clam beds, management o f  a v a i l a b l e  
stocks, p a r a l y t i c  s h e l l f i s h  poisoning, 
commercial versus rec rea t i ona l  har- 

vest, marketing, t r anspo r ta t i on ,  
encroachment o f  man, and o thers  
(Schink e t  a1 1983). 

Common L i t t l e n e c k  Clam F ishery  i n  
Washington 

I n  Washington, p ro tec ted es tuar -  
i e s  a long Puget Sound, Grays Harbor, 
and Wi l lapa Bay support ex tens ive  
i n t e r t i d a l  and sub t i da l  stocks o f  
common 1  i t t l eneck  clams. I n  add i t i on ,  
there  i s  a  t r a d i t i o n  o f  p r i v a t e  owner- 
sh ip  o f  i n t e r t i d a l  beaches and p r i v a t e  
l eas ing  o f  State-owned sub t i da l  1  and 
t h a t  provides a  favorab le  environment 
f o r  commercial harvest.  

The annual product ion o f  hard- 
s h e l l  clams (which i nc lude  common 
l i t t l e n e c k  clam; Manila clam. 
Venerupi s  japonica; b u t t e r  clam, 
Saxi domus gi  gan teus ; cockle, 
C l  inocardium n u t t a l  li ; and horse clam, 
Tresus n u t t a l l  i ; b u t  n o t  geoducks, 
Pano e  enerosa) f rom Washington's 
z l h b e a c h e s ,  once the  major 
source o f  the commercial supply, 
dec l ined gradua l ly  a f t e r  1940. Pub1 i c  
beaches were heav i l y  dug du r ing  the  
depression of t he  1930's, and 
subsequent l ack  o f  major s e t t i n g  
reduced the standing stock. I n  
add i t i on ,  fewer people harvested clams 
du r ing  and a f t e r  World War I 1  because 
employment oppo r tun i t i es  i n  o the r  
businesses improved. Dur ing the 
19408s, the accelerated purchase o f  
t i d e l  ands by p r i v a t e  c i t i z e n s  
e f f e c t i v e l y  e l  iminated many t i d e l  ands 
as p u b l i c  clam harves t ing  areas 
(Schink e t  a l .  1983). 

I n  general, t o t a l  p roduct ion  o f  
hard-she1 1  clams from p r i v a t e l y  and 
pub1 i c l y  owned beaches remained 
r e l a t i v e l y  s tab le  a t  1 t o  2  m i l l i o n  
pounds per year  from the beginning o f  
t h i s  century t o  1975. 'The annual 
p roduct ion  o f  common 1  i t t l eneck  clams 
dec l ined from about 1 m i l l i o n  pounds 
i n  the  l a t e  1950's t o  500,000 t o  
600,000 pounds i n  the  l a t e  1970's 
(F igure  5) .  I t s  l ead ing  p o s i t i o n  has 
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F i g u r e  5. Landings of t h e  common l i t t l e n e c k ,  Mani la ,  and b u t t e r  clams i n  
Washington S ta te ,  1955-85 (updated from Schink e t  a1 . 1983) 

been rep l aced  by t h e  i n c r e a s i n g  
p roduc t i on  o f  Mani 1  a  clams f rom 
p r i v a t e  farms, (Schink e t  a1 . 1983; 
Washington S t a t e  Department o f  
F i s h e r i e s  1984) . 

Most common 1  i t t l e n e c k  clams a r e  
s o l d  f resh ,  unshucked, t o  who lesa le  
f i s h  houses. The p r i c e  t o  t h e  
producer  f o r  h a r d s h e l l  clams (mos t l y  
common li t t l e n e c k  and Man i l a )  was 
about $1  pe r  pound i n  1980 (Schink 
e t  a1 . 1983).  Common 1  i t t l e n e c k  clams 
a re  f r e q u e n t l y  p l aced  i n  c l e a n  s a l t -  
wa te r  a f t e r  they  a r e  harvested,  so 
t h a t  sand and mud a r e  purged f rom t h e  
g i l l s  and v i s ce ra  be fo re  these clams 
a re  eaten. S p e c i a l l y  designed s i n k  
f l o a t s  a r e  used f o r  t h e  p u r g i n g  
ope ra t i on  (Schink e t  a l .  1983). 

Common l i t t l e n e c k  clams a r e  a b l e  
t o  c l o s e  t h e i r  va lves  t i g h t l y  when 
exposed t o  a i r ,  thus  p reven t i ng  l o s s  
o f  l i q u i d  over  t h e i r  s o f t  p a r t s .  I f  
k e p t  a t  l ow temperatures, they may 
s a f e l y  be k e p t  o u t  o f  wa te r  f o r  
severa l  days and be t r a n s p o r t e d  f r e s h  
over  l o n g  d i s t ances  (Quay le  and Bourne 
1972).  

The market  f o r  common 1  i t t l e n e c k  
clams i s  expected t o  remain favorab le ,  
b u t  supply  w i l l  depend on a  number o f  
f a c t o r s .  These i n c l u d e  r e p r o d u c t i v e  
success i n  c l  am-produci ng areas t h a t  
have a  h i s t o r y  o f  marked v a r i a t i o n  i n  
s e t t i n g ,  con t i nued  p reven t i on  o f  
p o l l u t i o n  i n  p r o d u c t i v e  i n t e r t i d a l  
beaches, and con t i nued  p roduc t i on  i n  
s u b t i d a l  areas. Common 1  i t t l e n e c k  and 


































