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PREFACE 

This species p r o f i l e  i s  one o f  a ser ies on coastal aquatic organisms, 
p r i n c i p a l l y  f i sh ,  o f  sport, commercial, o r  ecological importance. The p r o f i l e s  
are designed t o  provide coastal managers, engineers, and b i o l og i s t s  w i t h  a b r i e f  
comprehensive sketch o f  the b io log ica l  character is t ics  and environmental 
requirements o f  the species and t o  describe how populations o f  the species may be 
expected t o  react  t o  environmental changes caused by coastal development. Each 
p r o f i l e  has sections on taxonomy, 1 i f e  h is tory ,  ecological ro le ,  environmental 
requirements, and economic importance, i f  applicable. A three-r ing binder i s  
used f o r  t h i s  ser ies so t h a t  new p r o f i l e s  can be added as they are prepared. 
This p ro jec t  i s  j o i n t l y  planned and financed by the U.S. Army Corps o f  Engineers 
and the U.S. F ish and W i l d l i f e  Service. 

Suggestions o r  questions regarding t h i s  repor t  should be d i rected t o  one of 
the f o l  1 owing addresses. 

Informat ion Transfer Spec ia l i s t  
National Coastal Ecosystems Team 
U.S. F ish  and W i l d l i f e  Service 
NASA-Sl i d e l l  Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U. S. Army Engi neer Waterways Experiment Stat ion 
Attent ion:  WESER-C 
Post O f f i ce  Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

Met r ic  t o  U.S. Custmary 

Mu1 t i p l y  & To Obtain 

m i l  1 lmeters (mn) 
centimeters (an) 
meters (m) 
k i  1 m e t e r s  ( km) 

2 
square meters (m ) 
square k i  1 m e t e r s  ( km2) 
hectares (ha) 

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

m i l  1 igrams [mg) 
grams (g) 
ki lograms (k  ) 
me t r i c  tons r t )  
me t r i c  tons 
k i  1 ocal o r i es  (kcal  ) 

Inches 
Inches 
f e e t  
m i l  es 

square f e e t  
square m i les  
acres 

gal 1 ons 
cubic f e e t  
acre-feet  

ounces 
ounces 
pounds 
pounds 
sho r t  tons 
B r i t i s h  thermal u n i t s  

Cel s ius  degrees 1.8(OC) + 32 Fahrenheit degrees 

U.S. Customary t o  Met r ic  

inches 25.40 
Inches 2.54 
f e e t  ( f  t )  0.3048 
fathoms 1.829 
m i l e s  (mi)  1.609 
naut ica l  mi les  ( m i )  1.852 

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

gal  1 ons ( gal ) 
cubic feet  ( f t 3 )  
acre-feet  

ounces (02) 28.35 
pounds ( l b )  0.4536 
sho r t  tons ( ton)  0.9072 
B r i t i s h  thermal u n i t s  (Btu) 0.2520 

m i l  1 imeters 
centimeters 
meters 
meters 
k i  1 m e t e r s  
k i  1 m e t e r s  

square meters 
hectares 
square k i l  m e t e r s  

1 i t e r s  
cub ic  meters 
cubic meters 

grams 
k i  1 ograms 
met r ic  tons 
k i  1 ocal o r i  es 

Fahrenheit degrees 0.5556(OF - 32) Celsius degrees 
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Figure  1. Canmon l i t t l e n e c k  clam. 

COMMON LITTLENECK CLAM 

S c i e n t i f i c  name ............ Protothaca 
staminea (Conrad) 

Preferred common name .......... Common 
l i t t l e n e c k  clam (Figure 1 )  

Other common names ............ Nat ive  
l i t t l e n e c k  clam, rock bay 
cockle, hardshel l  c l  am, Tomales Bay 
cockle, rock clam, r ibbed carpet  
she1 1, steamer 

Class ..................... Pelecypoda 
Order ...................... Veneroida 
Family ..................... Vener idae 

Geographic range: A leut ian  Islands, 
Alaska, south t o  Cape San Lucas, 
Baja Ca l i fo rn ia ,  Mexico; commer- 
c i a l l y  abundant on ly  no r th  o f  
Oregon. I n  Ca l i f o rn ia ,  t he  
coastal  waters near San Onofre, 
San Diego County (Figure 21, 

probably are  the  most product ive  
area for  clams i n  C a l i f o r n i a  
(Frey 1971 1. Other concentrat ions 
are near Ma1 ibu  Point  and San 
Mateo Po in t  south o f  San Cle- 
mente, Cal i f o r n i a ,  and Bodega and 
Tanales Bays no r th  o f  San Fran- 
cisco. The clam i s  r e l a t i v e l y  
scarce i n  northern Cal i f o r n i  a. 

MORPHOLOGY/IDENTIFICATION AIDS 

The f o l  lowing descr ip t ions  are 
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-defined, r a d i a t i n g  
r i b s  and less  prominent, concentr ic  
r idges.  Lunule (heart-shaped impres- 
s ion  a n t e r i o r  t o  umbo) o f t e n  i s  on l y  
f a i n t l y  defined. The ven t ra l  margin 
i s  s l i g h t l y  crenulated. The pa l  1 i a l  
s inus (U-shaped indenta t ion)  extends 
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Figure  2. D i s t r i b u t i o n  o f  t he  l i t t l e n e c k  clam along the  C a l i f o r n i a  coast. 
Greatest  recorded abundance i s  a t  San Onofre, San Diego County (Frey 1971). 



s l i g h t l y  more than h a l f  way t o  
a n t e r i o r  adductor muscle. Color  i s  
h i g h l y  var iab le :  ye1 lowish  grey o r  
grey i f  i n  sloughs and bays; o f t e n  
w h i t i s h  w i t h  geometr ic pa t te rns  o f  
wavy brown l i n e s  o r  b lotches on s ides 
o f  specimens along t h e  open coast. 
The clam a t t a i n s  a l eng th  o f  6.4 cm. 
It d i f f e r s  from chione clams (Chione 
spp. ) and Japanese 1 i t t l e n e c k  clams 
(Tapes japonica)  i n  having a p a l l i a l  
sinus extending more than h a l f  way t o  
the  a n t e r i o r  adductor muscle, and from 
the  rough-sided clam (Protothaca 
l a c i n i a t a )  and th in -she l l ed  l i t t l e n e c k  
clam (2. tenerr ima) i n  having 
r a d i a t i n g  r i b s  more prominent than 
concent r ic  r idges .  

REASON FOR INCLUSION I N  SERIES 

The l i t t l e n e c k  clam, r e l a t i v e l y  
common i n  bays and es tuar ies  and i n  
cobble patches along the  coast o f  
Ca l i f o rn ia ,  supports an important  
spor t  she1 1 f i s h e r y .  

Because the  li t t l e n e c k  clam 
l i v e s  i n  shal low bays w i t h  mud and 
sand bottoms, the h a b i t a t  o f  t h i s  
species i n  C a l i f o r n i a  i s  e s p e c i a l l y  
vulnerable t o  degradation because o f  
harbor development, dredging, and 
p o l l u t i o n .  For example, the waters o f  
San Francisco Bay are so p o l l u t e d  i n  
some areas t h a t  depurat ion i s  
necessary before these and other  clams 
can be eaten ( R i t c h i e  1977). 

The Japanese li t t l e n e c k  clam, 
apparent ly  in t roduced w i t h  shipments 
o f  P a c i f i c  oys ter  seed, i s  r a p i d l y  
rep lac ing  the  common li t t l e n e c k  clam 
i n  San Francisco and Tomales Bays 
(Smith and Kato 1979; J.T. Car ls ton,  
W i l l i a m  College, Mass., pers. comm.). 
A h a b i t a t  s u i t a b i l i t y  index model o f  
t h e  l i t t l e n e c k  clam a l so  has been 
prepared by t h e  U.S. F i s h  and W i l d l i f e  
Serv ice (Rodnick and L i  1983). 

LIFE HISTORY 

The sexes o f  the  common 
li t t l e n e c k  clam are separate (Quayle 
1943). The t ime o f  spawning va r i es  
throughout i t s  range, depending 
l a r g e l y  on water temperature. E a r l y  
s tud ies  i n  B r i t i s h  Columbia repo r t  
spawning i n  January (Fraser 1929) and 
i n  February and March (Fraser and 
Smith 1928). On Wood Is land,  B r i t i s h  
Columbia, t he  tubules of t he  ovary are 
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. 
The growth o f  gametes reaches a peak 
i n  March and spawning begins i n  A p r i l .  
Few spawn l a t e r  than September. The 
male spawning cyc le  p a r a l l e l s  t h a t  of 
t he  female, but  f o r  unknown reasons 
lags behind t h a t  o f  the  female by 
about 1 month. I n  B r i t i s h  Columbia, 
most clams spawn i n  l a t e  spr ing  but  
some may spawn o f f  and on throughout 
t h e  summer (Quayle and Bourne 1972). 

I n  Alaska, spawning s t a r t s  i n  
mid-Julyowhen the  water temperature i s  
about 8 C (Glude 1978). I n  Pr ince 
W i  11 iam Sound, Alaska, spawning begins 
i n  l a t e  May t o  mid-June and continues 
i n t o  September (Nickerson 1977). I n  
summer, water temperature f 1 uc tuat ions  
are unusual ly  strong, so the re  may be 
two per iods o f  h igh temperature and 
two corresponding spawning peaks. I n  
a warmer than normal year, on ly  one 
temperature and spawning peak may be 
expected. 

I n  Mugu Lagoon, Cal i f o r n i  a, 
Peterson (1982 repor ted  t h a t  June 
marks the  beginning of the  season o f  
gamete release. He a lso  observed t h a t  
Protothaca' s gonad weight dec l ined 
sharply between June and December, 
i n d i c a t i n g  spawning between June and 
December. From s tud ies  conducted by 
Peterson and Quammen (19821, it 
appears t h a t  i n i t i a l  s e t t i n g  may occur 
as e a r l y  as mid-Apr i l .  

During spawning, the  eggs and 
sperm are discharged through the  



siphon (Quayle and Bourne 1972) and 
mass f e r t i l i z a t i o n  takes place i n  the  
open water. 

Eqqs and Larval  Staqes 

The embryos develop i n t o  a 
trochophore 1 a rva l  stage (60-80 vm) 
about 12 h a f t e r  f e r t i  1 i z a t i o n  (Quayle 
and Bourne 1972). The v e l i g e r  
(s t ra igh t -h inge stage) develops i n  the  
next  24 h. A c i l  i a t e d  velum develops 
and helps t h e  l a r v a  swim and main ta in  
i t s e l f  i n  the  upper p a r t  o f  t he  water 
column. Larvae feed on phytoplankton 
and are about 0.15 mm long a f t e r  1 
week. The v e l i g e r s  develop an umbo 
(prodissoconch) and may reach a l eng th  
o f  0.26 t o  0.28 mm i n  2 weeks. Fraser 
(1929) found la rvae up t o  0.5 mm long 
i n  B r i t i s h  Columbia, P r i o r  t o  
metamorphosis, t he  ve l  i g e r s  develop a 
f o o t  and an eye spot, move t o  t h e  
bottom, and search f o r  a s u i t a b l e  
surface on which t o  s e t t l e .  Once a 
s u i t a b l e  sur face i s  found, the  la rvae 
undergo metamorphosis and a t tach  t o  
the  surface by sec re t i ng  byssal 
threads. Depending on food supply and 
temperature, t he  p lank ton ic  1 a rva l  
stage genera l l y  l a s t s  about 3 weeks 
(Quayle and Bourne 1972). 

The l a r v a l  stage i s  a c r i t i c a l  
one and breeding success o r  f a i l u r e  i s  
f requen t l y  determined a t  t h i s  t ime 
(Quayle and Bourne 1972). Larvae are 
a t  the  mercy o f  cur rents  and may be 
c a r r i e d  away from s e t t l i n g  areas and 
per ish.  

Post la rvae and Recruitment 

Post larvae are epi faunal  and 
m o r t a l i t y  may be h igh (Paul and Feder 
1973). A f t e r  sett lement, m o r t a l i t y  i s  
h ighest  dur ing  o r  a t  the  end o f  the 
f i r s t  year (Schmidt and Warme 1969). 
Highest m o r t a l i t y  i s  i n  the w in ter .  

I n  Mugu Lagoon, Ca l i f o rn ia ,  
clams t h a t  had set  i n  mid-Apr i l  i n  
sand were 7.6 n long by mid-June 
whereas those i n  mud were 8.3 nm long 
by  mid-June (Peterson 1982). Un l ike  

the  Washington clams, Saxidomus, which 
remain permanently a t  s i t e  o f  
sett lement, young li t t l eneck  clams can 
crawl, us ing t h e i r  foot ,  t o  other 
areas. 

The extent  of annual recru i tment  
o f  1 i t t l eneck  clams var ies  g r e a t l y  
between areas. Peterson (1975 found 
t h a t  Protothaca had the highest  
variance i n  numbers o f  a l l  species 
c o l l e c t e d  i n  10 sampling per iods  over 
a 3-year per iod,  suggesting a h igh  
v a r i a b i l i t y  i n  recrui tment.  I n  sand, 
experimental 1 y increased adu l t  
dens i t i es  had no s i g n i f i c a n t  e f f e c t  on 
recru i tment  , whereas i n  mud, h i  gh 
adu l t  dens i t i es  reduced recru i tment  up 
t o  60%. I n  Pr ince Wi l l iam Sound, 
Alaska, the clam's northern l i m i t ,  
recru i tment  was e r r a t i c  and the re  was 
1 i t t l e  recru i tment  from 1967 t o  1971, 
probably due t o  poor spawning 
cond i t ions  (Paul and Feder 1973; Paul 
e t  a l .  1976a). 

W i t v  and Life-- 

The on ly  data on m a t u r i t y  are 
from nor th  P a c i f i c  populat ions. A t  
Woods I s 1  and, 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 mm l ong o r  dur ing  t h e i r  second 
o r  t h i r d  year o f  1 i f e  (Quayle 1943). 
Mature clams were usua l l y  22 t o  35 mn 
long. At  P r i  nce W i  11 i am Sound, 
Alaska, t he  youngest sexual mature 
clam was 3 years o l d  and 13 mn long 
(Nickerson 1977). I n  B r i t i s h  
Columbia, Fraser and Smith (1928) 
found some mature 2-year-old clams ; 
about one-half  of the  clams spawned 
f o r  the  f i r s t  t ime a t  t he  end of t he  
second year o f  l i f e  (25 mn long). 

The l i f e  span o f  the  l i t t l e n e c k  
clam var ies  among d i f f e r e n t  locat ions .  
The i r  l i f e  span i n  years, t h e i r  
lengths, t h e i r  locat ion,  and the 
authors are as fo l lows:  13 years 
(62 mn), Porpoise Island, Alaska (Paul 
e t  a l .  1976b); 10 years (54 t o  63 mn), 
B r i t i s h  Columbia, Canada (Frager and 
Smith 1928; Quayle and Bourne 1972); 
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16 years (42 t o  50 mn), Olson Bay, 
Pr ince Wi l l iam Sound, Alaska (Paul e t  
a l .  1976a); 15 years, Galena Bay, 
Pr ince Wi l l i am Sound, Alaska (Paul and 
Feder 1973; Nickerson 1977); and 7 
years, Mugu Lagoon, Cal i f o r n i  a 
(Schmidt and Warme 1969). 

GROWTH CHARACTERISTICS 

Some s c i e n t i s t s  be1 ieve  t h a t  
1 i t t l eneck  c l  ams can be accura te ly  
aged by count ing the  r i n g s  on the  
s h e l l  (see F igure  1) .  The r i n g s  are 
much c lose r  together when growth slows 
i n  the  w in ter  because o f  low 
metabolism. Hughes and Clausen 
(19801, however, expressed caut ion  
about aging 1 i t t l e n e c k  clams by she1 1 
r ings .  They observed excessive 
v a r i a t i o n  i n  r i n g  pa t te rns  among 
specimens i n  the  same popu la t ion  f rom 
Newport Bay, Oregon. Fraser and Smith 
(1928) a l so  repor ted t h a t  any 
disturbance t h a t  i n t e r r u p t s  growth can 
cause r i n g  formation. Rings can be 
evaluated as an aging t o o l  by marking 
t h e  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). 

The growth o f  l i t t l e n e c k  clams 
var ies  throughout i t s  range. Growth 
curves are ava i l ab le  f o r  clam popula- 
t i o n s  from Alaska, B r i t i s h  Columbia, 
and C a l i f o r n i a  (Figure 3 )  and f o r  an 
experimental p l o t  i n  Oregon (Figure 
4). I n  Pr ince Wi l l i am Sound, 
Alaska, clams reach t h e  marketable 
length  o f  30 mm i n  8 years (Feder and 
Paul 1973; Paul and Feder 1973), b u t  
a t  Porpoise Is land,  southeast Alaska, 
clams reach t h i s  l eng th  i n  4 t o  5 
years (Paul e t  a l .  1976b). I n  waters 
near Sidney, B r i t i s h  Columbia, t h e  
range o f  l eng th  o f  the  clams f o r  each 
year  o f  l i f e  was as fo l lows:  1 s t  
year, 11-17 nun; 2nd year, 22-33 mm; 
3 rd  year, 36-51 mm; 4 t h  year, 37-51 
mm; 5 t h  year, 43-55 mm; 6 t h  year, 
44-57 mm; 7 t h  year, 47-60 mm; 8 t h  
year, 49-61 mm; 9 t h  year, 51-62 mm; 
and 10 th  year, 54-63 mm (Fraser and 
Smith 1928). The authors repor ted 
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Figure 3. Ages and corresponding 
she l l  lengths (mm) o f  the common 
l i t t l e n e c k  clam from (A) Porpoise 
Island, southeast Alaska; (B) Galena 
Bay, Pr ince W i l l  iam Sound, Alaska; 
(C) V ic to r i a ,  B r i t i s h  Columbia, Canada 
(Paul e t  a l .  1976b); (D)  S t r a i t  o f  
Georgia, B r i t i s h  Columbia, Canada 
(Quayle and Bourne 1972); and (E)  Mugu 
Lagoon, C a l i f o r n i a  (Schmidt and Warme 
1969). 

6 12 18 24 30 36 42 
Time (months) 

Figure 4. Growth curve o f  l i t t l e n e c k  
clams planted i n  an a r t i f i c i a l  sub- 
s t r a t e  p l o t ,  Yaquina Bay, Oregon 
(Lukas 1973) over a per iod o f  38 
months (Sept. 30, 1 9 7 0 - ~ p r i l  12, 
1973). 



wide d i f fe rences i n  growth ra tes  among 
the  years. 

I n  Mugu Lagoon, Ca l i f o rn ia ,  t he  
growth r a t e  o f  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  experi  - 
menta l ly  induced high i n t r a s p e c i f i c  
dens i t ies .  I n  mud the clam's l i n e a r  
growth decl ined more than i n  sand as 
i n t r a s p e c i f i c  dens i ty  increased 
(Peterson 1982). I n  Alaska, clams at  
t he  higher t i d e  l eve ls  had the best 
growth (Nickerson 1977). A t  K i ke t  
I s1  and, Washington, however, the best 
growth was near mean lower low water 
and less  r a p i d  a t  higher and lower 
t i d e  leve ls .  Growth was b e t t e r  on the  
nor th  s ide o f  the  i s land  because o f  
more s tab le  water temperatures and 
sal  i n i  t i e s  (Houghton 1977). 

I n  B r i t i s h  Columbia l i t t l e n e c k  
clams are 37 mn long i n  3.5 t o  4 years 
and 63 mn long i n  10 years (Glude 
1978). I n  the  Sta te  o f  Washington, it 
takes 4 t o  6 years f o r  clams t o  reach 
commercial length  (1.5 inches). I n  
Oregon, clams planted on a r t i f i c i a l  
subst ra te  (Figure 4 )  were 37 mn long 
i n  42 months (Lukas 1973). I n  
Ca l i f o rn ia ,  clams reach lega l  s i ze  
(1.5 inches) i n  2 years (Frey 1971), 
a1 though i n  Mugu Lagoon (Figure 3) i t 
appears t o  take up t o  7 years t o  reach 
lega l  size. 

COMMERCIAL AND SPORT FISHERIES 

L i t t l e n e c k  clams are of 
commercial importance on ly  i n  B r i t i s h  
Columbia and Washington (Amos 1966). 
The U.S. catch on the  west coast i n  
1963 produced 214,400 1b o f  meat worth 
$107,194. I n  B r i t i s h  Columbia, t he  
annual commerci a1 1 andi ngs ranged from 
21,300 t o  521,900 1b i n  1951-1969 
(Quayle and Bourne 1972). Clams are  
e i t h e r  dug w i t h  long- t ined rakes o r  
w i t h  a hydrau l ic  clam dredge. As many 
as 2,500 clams per  hour can be 
c o l l e c t e d  by a clam dredge i n  areas o f  
h igh  dens i ty  (Nickerson 1977). The 
clams are marketed f resh  f o r  steaming 
as fa r  south as San Francisco. 

I n  C a l i f o r n i a  the re  was 
commercial d igg ing p r i o r  t o  World War 
11, b u t  now most o f  t he  beds have been 
overexplo i ted and on ly  spo r t  clamming 
i s  permitted. San Francisco Bay i s  
t h e  on ly  l a r g e  area i n  C a l i f o r n i a  w i t h  
s u f f i c i e n t  clam abundance t o  support a 
commercial f i s h e r y  ( R i t c h i e  19771, but  
because o f  po l l u t i on ,  a l l  clams from 
San Francisco Bay would have t o  be 
depurated before sale. Because of 
d a i l y  catch l i m i t  o f  50 clams, a can- 
mercia l  f i s h e r y  i s  u n l i k e l y  t o  devel- 
op. L i t t l e n e c k  clams are no t  harvested 
i n  Prince W i l l  iam Sound o r  e l  sewhere 
i n  Alaska as a consequence of pa ra l y t -  
i c  s h e l l f i s h  poison o f  PSP (Anonymous 
1974). Eat ing s h e l l f i s h  t h a t  have 
consumed la rge  amounts o f  the poison- 
producing microscopic d i  noflagel l a t e  
Gonyaulax ca tene l la  can cause ser ious 
i l l n e s s  (N ish i tan i  and Chew 1983). 

Sport clamming i n  C a l i f o r n i a  i s  
done by  hand w i t h  a rake or  shovel 
(Frey 1971). Clam d igg ing tends t o  be 
concentrated i n  the i n t e r t i d a l  areas 
p r i m a r i l y  dur ing  low t ide .  F i f t y  
clams y i e l d  about 1.5 l b  of ed ib le  
meat. 

The major problem o f  the  spor t  
clam f i s h e r y  i n  C a l i f o r n i a  i s  the  
discharge o f  sewage and animal wastes 
i n t o  es tuar ies  and nearshore marine 
waters ( R i t c h i e  1977). Although the re  
i s  a coastwide warning o f  t he  dangers 
of p a r a l y t i c  s h e l l f i s h  poison frm May 
1 t o  October 31, the  poison i s  not  a 
problem. 

AQUACULTURE 

L i t t l e n e c k  clams are not  
cu l tu red on the west coast. R i t c h i e  
( 1977 concluded t h a t  clam farming 
should be permi t t e d  i n  C a l i f o r n i a  o n l y  
i n  those areas where no other endemic 
species o f  clams are present. Cu l tu re  
under these r e s t r i c t i o n s  would i nvo l ve  
some form o f  beach r e h a b i l i t a t i o n  
and/or the  p l a n t i n g  o f  hatchery- 
produced seed. I n  many areas, 
res idents  might ob jec t  t o  us ing  p u b l i c  



lands fo r  p r i v a t e  benef i t  ( R i t c h i e  
1977). As a r e s u l t  of s t r i n g e n t  S ta te  
laws (e.g., 50 clam l i m i t l d a y )  and 
economic considerat ions,  t he  p o t e n t i  a1 
fo r  l i t t l e n e c k  clam c u l t u r e  i n  
C a l i f o r n i a  i s  low. 

ECOLOGICAL ROLE 

The l i t t l e n e c k  clam i s  a 
suspension feeder, co l  l e c t i n g  
every th ing  i n  t he  p lankton small 
enough t o  be ingested (Schmidt and 
Warme 1969). The s i z e  of p a r t i c l e  
ingested i s  c o n t r o l l e d  by the  s i z e  of 
the  mouth opening o r  t h e  l i f e  stage. 

7 os t l a rvae  can feed on l y  on 
p a r t i c  es under 10 v m  i n  diameter, 
p r i m a r i l y  ben th i c  diatoms and perhaps 
sediment b a c t e r i a  (Peterson 1982). 
Because most l i t t l e n e c k  clams l i v e  i n  
t h e  i n t e r t i d a l  zone, most feed ing  i s  
a t  h igh t i d e .  

Unl i ke many species o f  clams, 
l i t t l e n e c k s  can move by  us ing  t h e i r  
f o o t  (Peterson 1982) and reburrow 
(Quayle and Bourne 1972). Clams i n  
h e a v i l y  populated areas may move t o  
l ess  densely populated areas, and 
clams exposed by dredging can reburrow 
a f t e r  dredging i s  completed. Over 88% 
o f  t he  clams less  than l ega l  s i z e  
reburrowed i n  both " s o f t "  and "hard" 
bottoms a f t e r  exposure (Quayle and 
Bourne 1972). Feder and Paul (1973) 
demonstrated t h e  1 i t t l e n e c k ' s  a b i l  i t y  
t o  reburrow through a mark and 
recapture study. 

Ep izo ic  growth on l i t t l e n e c k  
clams i s  rare;  and Peterson (1982) 
s ta ted  t h a t  f o u l i n g  organisms are 
e i t h e r  scraped off  i n  reburrowi  ng o r  
a re  smothered. No epidemic disease 
has been found i n  l i t t l e n e c k  clams 
(Quayle and Bourne 1972). Two species 
o f  t e t r a p h y l l i d i a n  cestodes were found 
i n  l i t t l e n e c k  clams i n  Humboldt Bay, 
Ca l i f o rn ia ,  and l i t t l e n e c k  clams o f t e n  
conta ined l a r g e  numbers of l a r v a l  
tapeworms (Sparks and Chew 1966; 
Warner and Katkansky 1969). These 

pa ras i t es  are  k i l l e d  by cooking and 
cannot i n f e c t  humans even when a l i v e .  

The l i t t l e n e c k  clam has many 
predators. I n  Mugu Lagoon, 
Cal i f o r n i a ,  Peterson ( 1982) observed 
f a t a l  i t i e s  caused by the  snai 1 
Pol i nices  r e c l  usianus and the  crab 
Cancer anthonvi . L i t t l e n e c k  clams - - -  

m a k e p  1 6 % e  d i e t  o f  t he  octopus 
O c t o ~ u s  d o f l e i n i  (Hartwick e t  a l .  
1981). The clams eaten were 15 t o  
70 m long, bu t  most were 40 t o  50 mn 
long. The i n t e n s i t y  o f  p redat ion  was 
r e l a t e d  t o  d is tance between the  den of 
the  octopus and the  gravel  beaches 
where the  clams l i v e d .  

Two carnivorous aas t ro~ods.  
F o r r e r i a  be l che r i  and - sha;kyu; 
fest ivus,  prey on l i t t l e n e c k  clams 
(Schmidt and Warme 1969). Sea s t a r s  
( ~ y c n o p o d ~  he1 i anthoi  des) prey on 
1- i t t l enec  clams i n  Pr ince W i l l  iam 
Sound, Alaska (Paul and Feder 1975). 
The sea o t t e r  (Enhvdra l u t r i s )  a l so  i s  
a major p redator  of clams (Feder and 
Paul, U n i v e r s i t y  of Alaska; pers. 
comm. 1. Other predators are 
polychaetes, f ishes,  and ducks (Quayle 
and Bourne 1972). Small f i s h e s  have 
been found t o  n i p  on t h e  siphons o f  
l i t t l e n e c k  clams, reducing clam 
growth (Peterson and Quammen 1982). 

I n  t ransp lan t  experiments i n  
Mugu Lagoon, Cal i f o r n i  a, t h e  deep- 
dwe l l i ng  b i v a l  ve Sanau ino lar ia  
n u t t a l l  ii has no d i s c e r n i b l e  i n f l uence  
on the  shal low-dwel l ing l i t t l e n e c k  
clam (Peterson and Andre 1980). 

ENVIRONMENTAL REQUIREMENTS 

Larval  1 i t t l e n e c k  clams normal ly  
l i v e  i n  a r e l a t i v e l y  narrow range o f  
temperature and sa l  i n i  ty .  Near 
Newport, Oregon, t he  optimum water 
temperature range i s  10 t o  15 OC and 
the  optimum s a l i n i t y  range i s  27 t o  
32 pp t  (Phi bbs 1971). Adul t  
1 i t t l e n e c k  clams can wi thstand water 



temperatures from near f reez ing t o  
25 OC, and the s a l i n i t y  tolerance f o r  
adul ts ranges from about 20 ppt or 
less, t o  3 0 p p t  i n  Prince Wil l iam 
Sound, Alaska (61 ude 1978). 

Substrate 

L i t t l eneck  clams l i v e  i n  the 
coarse, sand t o  mud sediments o f  bays, 
sloughs and estuar ies i n  Ca l i f o rn i a  
(F i t ch  1953). On the open coast, they 
l i v e  i n  near ly any area where there 
are rocky po in ts  o r  reefs  made up of 
small cobbles over coarse sand. I n  
southeastern and south-central Alaska, 
l i t t l e n e c k  clams are comnon on sandy 
gravel beaches. I n  some coastal 
waters o f  Cal i forn ia ,  there are wide 
f luc tua t ions  i n  clam abundance because 
heavy runo f f  from creeks causes 
extensive sanding-in o f  cobble beaches 
which decimates clam habi ta t  (Frey 
1971). L i t t l eneck  clam populations in 
those areas tha t  have undergone 
sanding-in may requi re  as many as 5 
years t o  recover (Frey 1971 1. 

L i t t l eneck  clams l i v e  o f ten  on 
small beaches tha t  ex i s t  i n  pockets on 
rocky shorelines, or  i n  small patches 
of  la rger  beaches (Fraser and Smith 
1928). The best beaches f o r  l i t t l e -  
neck clams are those w i th  coarse sand 
o r  f i ne  ravel  mixed w i t h  mud. stones, 
or she1 !' s. Apparently l i t t l e n e c k  
clams do poor ly i n  f ine sand. 

Depth 

L i t t l eneck  clams are most 
abundant i n  the lower par t  of  the 
i n t e r t i d a l  zone and sub t i da l l y  t o  a 
depth of 3 m  (Glude 1978). Maximum 
burrowing depth i s  about 15 cm. 
Quayle and Bourne (1972) observed 
l i t t l e n e c k  clams from the lower three 

quarters of  the i n t e r t i d a l  zone down 
t o  a depth of 13 m. They stated t ha t  
clams burrow down t o  a maximum depth 
o f  16 cm. I n  Alaska, clams l i v e  i n  
the 1.5 t o  1.0 m t i d a l  range (Paul e t  
a1 . 1976a; Nickerson 1977). 

Other Environmental Factors 

Heavy metals have been 
concentrated i n  li tt leneck clams 
because long- 1 i ved sedentary animals 
common 1 y concentrate such 
contaminants. L i t t l eneck  clams are 
h igh ly  sens i t ive  t o  copper which i s  
used i n  an t i f ou l i ng  boat paints 
(Roesi j ad i  1980a, 1980b). A 15% 
mor ta l i t y  of  clams was reported a t  
copper concentrations o f  7 and 18 pg/l 
a f t e r  30 days o f  exposure. A t  39 and 
82 pg/l, mo r ta l i t y  was 86% and 97%, 
respect ively,  a f t e r  30 days of  
exposure. Copper concentrates i n  the 
g i l l s  and d isrupts  regula t ion of  
c e l l u l a r  sodium and potassium. 

The uptake o f  heavy metals i n  
l i t t l e n e c k  clams has been monitored i n  
Elkhorn Slough, Ca l i fo rn ia  (Graham 
1972). She1 1 concentrations (ppm dry 
weight) were as fo l lows: Ag, 5.8; Cd, 
2.9; C r ,  6 . 7 ;  Cu, 11.5; Mn, 16.8; Pb, 
<9.0; and Zn, 9.2. The quan t i t i es  
(ppm) i n  the clam meat were as 
fol lows: Ag, <1.0; Cd, 5.7; Cr ,  <1.5; 
Cu, 7.5; Mn, 11.5; Pb, 5.2; and Zn, 
67.7. The quant i t ies  o f  heavy metals 
i n  the l i t t l e n e c k  clam general ly were 
lower than those i n  other s h e l l f i s h  i n  
Cal i f o r n i  a. Crabs consumed more clams 
from o i l e d  than from unoiled sand 
because clams do not burrow as deep i n  
o i l ed  sand (Pearson e t  a1 . 1981). 
Slow reburrowing i n  o i l ed  sand also 
led t o  increased predation. Small 
clams are far  more vulnerable t o  crab 
predation than large ones, 
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