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PREFACE 

This species p r o f i l e  i s  one o f  a ser ies  on coasta l  aquat ic  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  spor t ,  commercial , o r  eco log ica l  importance. The p r o f i l e s  
are designed t o  prov ide  coasta l  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch o f  t he  b i o l o g i c a l  c h a r a c t e r i s t i c s  and environmental 
requirements o f  t h e  species and t o  descr ibe how popu la t ions  o f  t h e  species may be 
expected t o  r e a c t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, 1 i f e  h i s t o r y ,  eco log ica l  r o l e ,  environmental 
requirements, and economic importance, i f  app l icab le .  A t h ree - r i ng  b inder  i s  
used f o r  t h i s  se r i es  so t h a t  new p r o f i l e s  can be added as they are  prepared. 
Th is  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. Army Corps o f  Engineers 
and the  U.S. F i sh  and W i l d l i f e  Service. 

Suggestions o r  questions regarding t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
the  f o l l  owing addresses. 

I n fo rma t ion  Trans fer  Special i s t  
Nat ional  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Service 
NASA-Sl i d e l  1 Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U. S. Army Engineer Waterways Experiment S t a t i o n  
A t ten t i on :  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION T A B L E  

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

Mu1 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 l o m e t e r s  (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  1  ograms (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 

g a l l o n s  ( g a l )  
cub ic  f e e t  ( f t3 )  
a c r e - f e e t  

ounces (oz)  
ounces (oz)  
pounds ( l b )  
pounds ( l b )  
s h o r t  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 

g a l  1  ons 
cub ic  f e e t  
acre-  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 
hectares 

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 l o c a l o r i e s  
Cel s i  us degrees 
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Figure  1. P a c i f i c  r a z o r  clam ( f r om F i t c h  1953). 

PACIFIC RAZOR CLAM 

S c i e n t i f i c  name ...... ..Si l  iqua p a t u l a  
(D ixon)  

Common name ........ P a c i f i c  r a z o r  clam 
( F i g u r e  1 )  

Other names ........ Northern r a z o r  clam 
C l  ass ...................... Pel ecypoda 
Order ....................... Veneroida 
Family ..................... .Sol enidae 

Geographic range: Razor clams a re  
found on open sandy beaches from 
Pismo Beach i n  southern Cal i f o r n i a  
t o  the  A leu t i an  I s l ands  i n  Alaska. 
The d i s t r i b u t i o n  i n  t h e  P a c i f i c  
Northwest Region i s  s h w n  i n  F i g u r e  
9 

MORPHOLOGY /IDENTI FICATION A1 DS 

F i t c h  (1953) descr ibed  t h e  r a z o r  
clam as f o l l o w s :  "Elongate s h e l l s ,  
t h i n ,  f l a t  and smooxh; covered w i t h  a  

heavy, glossy, ye1 1  owish p e r i  ostracum, 
a  prominent r i b  ex tend ing  f rom t h e  
umbo t o  t h e  margin on t h e  i n s i d e  of 
t h e  va lve.  Foot l a r g e  and power fu l ,  
never p i  gmented. Siphons r a t  her  sho r t  
and u n i t e d  except  a t  t i p s .  Umbos 
nearer  a n t e r i o r  t han  p o s t e r i o r  end. 
A t t a i n s  a  l e n g t h  o f  seven inches. 
D i f f e r s  f rom t h e  rosy  (Solen rosaceus) 
and s i c k l e  (2. s i c a r i  u s ) a z o r  clams 
and t h e  j a c k - k n i f e  (Tagel us 
c a l i f o r n i  anus) clam by hav ing  a  heavy, 
r a i s e d  r i b  ex tend ing  f rom t h e  umbo t o  
t h e  margin o f  t h e  s h e l l  on t h e  
ins ide."  

Weymout h  and McMi 11 i n  (1  931 ) 
f u r t h e r  d i s t i n g u i s h e d  t h e  r e l a t i v e l y  
nonpigmented S. a t u l a  f rom a  s i m i l a r  
r azo r  clam, 5; a h y  t h e  presence 
o f  "chocol ate-brown" co l  o r a t i o n  on t h e  
f o o t ,  mantle,  and s iphon o f  S. a l t a .  - -  
Di f f e rences  i n  umbo p o s i t i o n ,  growth 
pa t t e rn ,  v a r i  ab i  1  i t y ,  and r i b  d i  rec -  
t i o n  were a l s o  d e t a i l e d .  These same 
c h a r a c t e r i s t i c s  a re  a l s o  used t o  d i s -  
t i n g u i s h  S. p a t u l a  f rom S. s l o a t i  - - - 
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F i g u r e  2. D i s t r i b u t i o n  o f  t h e  P a c i f i c  r a z o r  c lam i n  t h e  P a c i f i c  N o r t h w e s t  
Region. Long Beach, Twin Harbors ,  C o p a l i s  Beach, and Fbcrocks Beach i n  
Washington and C l a t s o p  Beach i n  Oregon a r e  t h e  p r i m a r y  r a z o r  c lam beaches. A l l  
o t h e r s  a r e  o n l y  i n t e r m i t t e n t l y  p o p u l a t e d  t o  much e x t e n t .  



which i s  found i n  s u b t i d a l  areas o n l y  
( H e r t l e i n  1961 ). Quayle (1 962) des- 
c r i b e d  r azo r  c lam s h e l l s  as t h i n  and 
b r i t t l e ;  o l i v e  green i n  youth,  chang- 
i n g  t o  brown w i t h  age. Weymouth e t  
a l .  (1925) noted t h a t  r azo r  clams t h a t  
had never spawned had a " t r a n s l u c e n t  
appearance." Once spawning had 
occurred,  t h e  she1 1 s became ve r y  dark  
and d i d  no t  r ega i  n t r a n s  1 ucence. 

REASON FOR INCLUSION I N  SERIES 

The razo r  clam i s  o f t e n  r e f e r r e d  
t o  as t h e  f i n e s t  food clam a v a i l a b l e  
on P a c i f i c  beaches. It i s  " t he  bas is  
o f  economical l y  impor tan t  comnerc ia l  
and r e c r e a t i o n a l  f i s h e r i e s  th roughou t  
much o f  i t s  range" (Breese and 
Robi nson 1981 ) . Comrnerci a1 f i s h i n g  
f o r  r azo r  clams has e x i s t e d  s i n c e  
b e f o r e  t h e  t u r n  o f  t h e  c e n t u r y  bu t  i s  
now be ing  l a r g e l y  rep laced  by 
r e c r e a t i o n a l  d igg ing .  M i  11 i o n s  o f  
clams a re  taken  annua l l y  f rom 
Washington and Oregon beaches. Th is  
i n c r e a s i n g  p o p u l a r i t y  l e d  Browning 
( 1  980) t o  w r i t e  t h a t  "many Washi ng ton  
r es i den t s ,  as w e l l  as a g rea t  number 
o f  Oregoni ans , cons ide r  r a z o r  c lam 
d i g g i n g  Number One among outdoor  
a c t i v i t i e s . "  

LIFE HISTORY 

S ~ a w n i n a  and Larvae 

I n  t h e  P a c i f i c  Northwest,  r azo r  
clams g e n e r a l l y  spawn i n  l a t e  s p r i n g  
o r  e a r l y  summer. Spawning seasons a re  
p r o g r e s s i v e l y  l a t e r  a t  more n o r t h e r n  
l o c a t i o n s .  On t h e  Alaskan Peninsula,  
f o r  example, spawning may peak as l a t e  
as August (Weymouth e t  a1 . 1925). 
Peak spawning t i m e  f o r  r azo r  clams on 
Washington beaches v a r i e s  f rom mid-May 
th rough  Ju ly .  Whi le t h e  spawning 
season i s  usual  l y  more p r o t r a c t e d ,  
M c M i l l i n  (1924) es t imated  t h a t  98% o f  
t h e  razor-c lam spawn a t  Copa l i s  Beach, 
Washington i n  1923 occur red  over  o n l y  
a 2- t o  4-day p e r i o d  i n  l a t e  May. He 
f u r t h e r  suggested t h a t  t h e  degree o f  

s i  mu1 t a n e i  t y  may be densi ty-dependent . 
V a r i a t i o n s  i n  l o c a l  spawning t imes may 
a l s o  depend on food a v a i l a b i l i t y  
(Breese and Robinson 1981 ) o r  o t he r  
env i ronmenta l  c o n d i t i o n s  (see s e c t i o n  
on Temperature). I n  some popu la t i ons ,  
a second, much sma l l e r  spawning peak 
may occur  i n  l a t e  sumner o r  e a r l y  fa1  1 
(McMi 11 i n  1924). Some spawni ng may 
t a k e  p l a c e  th roughou t  t h e  year .  

Weymout h and McMi 11 i n (1 931 ) 
suggested t h a t  " n e i t h e r  a r t i  f i c i  a1 
p ropaga t ion  nor  c u l t u r e  a re  f eas i b l e . "  
However, t h e  S t a t e  o f  Washi ng ton  has 
been o p e r a t i n g  a r azo r  c lam ha t che ry  
s i nce  1980. Breese and Robinson 
( 1  981 ) s u c c e s s f u l l y  induced spawning 
o f  S. p a t u l a  i n  t h e  l a b o r a t o r y  by 
r a i s i n g  t h e  c o n c e n t r a t i o n  o f  t h e i  r 
food source. t h e  d i n o f l a a e l  l a t e  

d~~~ 

~ s e u d o i  sochry& s aradoxa, t o  2-2.5 
m i l l i o n  c e l l s  p e r m i  5 T - T  i i t e r .  There 
i s  i n t e r e s t  i n  a r t i f i c i a l  propagat ion,  
p a r t i  c u l  a r l y  i n  Was h i  ngton,  because o f  
recen t  losses  o f  n a t u r a l  popu la t i ons  
t o  disease. 

I n d i v i d u a l  r azo r  clams a r e  e i t h e r  
male o r  female r a t h e r  t han  hermaphro- 
d i t i c  w i t h  t h e  sex r a t i o  o f  t h e  a d u l t  
clams be ing  1 t o  1 (N ickerson  1975). 
Eggs and sperm are  broadcast  i n t o  t h e  
water  column where f e r t i  1 i z a t i  on 
occurs. Ovary and t e s t e s  a re  no rma l l y  
r a t h e r  hard f o r  t h e  casual  observer  t o  
d i f f e r e n t i  a te .  However, i n  advanced 
stages o f  development j u s t  p r i o r  , t o  
spawning, eggs a re  g r a n u l a r  and sperm 
a re  ve r y  m i  1 ky  (Weymouth e t  a1 . 1925). 
McMi 11 i n  (1  924) pub1 i s  hed i 11 u s t  r a -  
t i o n s  and photographs o f  severa l  
devel opmental stages. He descr ibed  
f r e e - f l o a t i  ng eggs as "pear shaped, 
w i t h  a wh i t e  spot  i n  t h e  center."  I n  
h i s  observa t ions  of eggs and l a r vae ,  
he noted t h a t  c leavage was complete 
and unequal and t h a t  zygotes soon 
became rounded r a t h e r  t han  pear-  
shaped. Vel i g e r s  were formed w i t h i n  
10 days a t  11-15 "C; by  3 weeks, t hey  
had taken on a "common clam shape" 
i . . ,  round i n  va l ve  view, h e a r t -  
shaped i n  c ross  sec t i on ) .  At 5 weeks, 
a d i s t i n c t  f o o t  had formed b u t  t h e  



e n t i r e  animal was s t i l l  t r a n s p a r e n t .  
A t  8  weeks, t h e  velum was gorle, t h e  
she1 1  had become opaque, arid t h e  c lams 
had begun t o  e longa te .  S e t t i n g  
o c c u r r e d  a t  abou t  10  weeks. Breese 
and Robinson (1981) n o t e d  i n  l a b o r a -  
t o r y  s t u d i e s  ( a t  16.5 OC) t h a t  egg 
d i a m e t e r  averaged s l i g h t l y  o v e r  90 mm. 
W i t h i n  48 h ,  l a r v a e  were s t r a i g h t -  
h i n g e d  and had reached  110mm. 
Metamorphos is ,  a p p a r e n t l y  comparable 
t o  M c M i l l i n 8 s  "common c l a m  shape" 
s t a g e ,  o c c u r r e d  20 t o  25 days a f t e r  
f e r t i l i z a t i o n .  

Weymouth e t  a1 . (1925)  r e p o r t e d  
t h a t  "eggs s i n k  q u i t e  r a p i d l y  and a r e  
n o t  e a s i l y  r a i s e d  by  s u r f  ac t i on . "  
However, McMi 11 i n  (1924) suggested 
t h a t  l a r v a e  were e a s i l y  moved and 
s u b j e c t  t o  r e d i s t r i b u t i o n  o f  " a t  l e a s t  
s e v e r a l  m i l e s  ." Both  McMi 11 an (1  924) 
and Weymouth e t  a1 . (1  925) suggested 
t h a t  l a r v a l  d i s p e r s a l  was l i m i t e d  
because o f  t h e  b r e v i t y  o f  t h e  swimming 
l a r v a l  s t a g e  and t h e  tendency o f  
l a r v a e  t o  remain  i n  t h e  sand. 

Juven i  1  es and A d u l t s  

A f t e r  a  5- t o  16-week l a r v a l  
1  i f e  span, j u v e n i l e  c lams b e g i n  t o  s e t  
( = s e t t l e  o u t )  and d i g  i n t o  t h e  sand. 
Weymouth e t  a1 . (1925)  r e p o r t e d  t h a t  
t h e  d e n s i t y  o f  r a z o r  c lams 1 t o  3  
months a f t e r  s e t t i n g  " i s  sometimes 
enormous on t h e  Washington c o a s t "  w i t h  
d e n s i t i e s  app roach ing  1 5 0 0 / f t  
( 1  6,15O/m ) . Tegel  b e r g  and Magoon 
( 1  969) r e p o r t e d  average s e t t i n g  den- 
s i t i e s  o f  1 , 3 8 5 / f t 2  (14,900/m2) on 
C o p a l i  s  Beach and 3 , 685 / f t 2  
(39,665/m2) on Mocrocks Beach, b o t h  i n  
Washington,  d u r i n g  t h e  summer o f  1966. 
Windrows o f  young clams cove red  t h e  
beaches i n  pa tches  " s e v e r a l  i n c h e s  
deep and s e v e r a l  ac res  i n  e x t e n t  ." 
D e n s i t i e s  f r o m  ze ro  t o  1 0 0 / f t 2  
( 1  ,076/m2) a r e  more common. Bourne 
and Quay le  ( 1  970) reco rded  h i g h e s t  
s e t t i n g  d e n s i t i e s  i n  t h e  l o w e r  one- 
t h i r d  o f  t h e  i n t e r t i d a l  zone i n  f i n e ,  
f i r m ,  damp sand. I n  t h i s  same s tudy ,  
Bourne and Q u a y l e  observed t h a t  young 

clams moved l a t e r a l l y  a l o n g  t h e  s u r -  
f a c e  o f  t h e  sand as f a r  as 30 cm. 
Thus, t h e r e  may be a  1  i m i t e d  amount o f  
d i  r e c t e d  r e d i  s t  r i  b u t i  on o f  j u v e n i  1  es 
a f t e r  s e t t i n g .  R i c k a r d  e t  a l .  (1986) 
h y p o t h e s i z e d  a  complex mechanism 
i nvo l  v i  ng g rowth  and t h e  movement o f  
s u b t i d a l  s e t  c lams o n t o  i n t e r t i d a l  
beaches. Once e s t a b l  i shed ,  j u v e n i l e s  
o v e r  1  i n c h  u s u a l l y  remain  i n  p l a c e  
i n  t h e  upper  few i n c h e s  o f  sand. 

A d u l t  r a z o r  c l  ams a r e  u s u a l l y  
about  1 f o o t  beneath  t h e  s u r f a c e  o f  
t h e  sand ( M c M i l l  i n  1924) and show 
v i r t u a l l y  no 1  a t e r a l  movement (Bourne 
1969).  A1 though 1  a t e r a l  movement i s  
1  i m i t e d ,  r a p i d  v e r t i c a l  m o b i l i t y  i s  
c h a r a c t e r i s t i c  o f  t h e  r a z o r  c lam -- 
as any f i r s t - t i m e  c lam d i g g e r  w i l l  
agree.  V e r t i c a l  movement r a t e s  o f  9  
i nches  t o  1 f o o t  p e r  m i n u t e  have been 
measured (McMi 11 i n  1924; Sch i  nk e t  a1 . 
1983),  b u t  many c lam d i g g e r s  would 
swear t h a t  i t  was more. M c M i l l  i n  
(1  924) r e p o r t e d  one o b s e r v a t i o n  o f  a  
r a z o r  c lam d i g g i n g  t o  a  d e p t h  o f  4  f t ,  
9  i nches .  T h i s  unusual  a b i l i t y  t o  
move so r a p i d l y  t h r o u g h  t h e  sand may 
be a  consequence b o t h  o f  t h e  l i q u i d i t y  
o f  s u b s u r f a c e  sand (see  s e c t i o n  on 
S u b s t r a t e )  and t h e  d i g g i n g  mechanism 
o f  t h e  r a z o r  clam. U n l i k e  t h e  more 
common f l a t t e n e d  f o o t  o f  many c lams, 
t h e  b u r r o w i n g  f o o t  of  t h e  r a z o r  c lam 
b u r r o w i n g  f o o t  i s  " e l  onga te  and n e a r l y  
c y l  i n d r i c a l  " (Weymouth e t  a1 . 1925). 
The f o o t  i s  ex tended down i n t o  t h e  
sand, h y d r a u l  i c a l  l y  expanded t o  s e r v e  
as an anchor,  and t h e  muscles t h e n  
c o n t r a c t e d  t o  p u l l  t h e  c lam downward 
(Weymouth e t  a1 . 1925).  M c M i l l  i n  
( 1  924) a s s o c i a t e d  t h e  e v o l u t i o n  o f  
such m o b i l i t y  w i t h  t h e  i n s t a b i l i t y  and 
t r a n s p o r t  o f  beach sand. 

La rge  r a z o r  c lams a r e  denses t  i n  
t h e  1  ower i n t e r t i  d a l  zone (McMi 11 i n  
1  924; Bourne 1969; Ni cke rson  1975),  
t hough  s u b t i d a l  popu l  a t i o n s  may a1 so 
be s u b s t a n t i  a1 . For  example, t h o u -  
sands o f  pounds o f  r a z o r  c lams have 
been h a r v e s t e d  a t  20-40 f t  i n  A laskan 
waters .  The s t a t u s  o f  s u b t i d a l  
p o p u l a t i o n s  i n  t h e  P a c i f i c  Nor thwest  
































