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PREFACE 

T h i s  s p e c i e s  p r o f i l e  i s  one o f  a  s e r i e s  on c o a s t a 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 ,  commercia l ,  o r  e c o l o g i c a l  impor tance.  The p r o f i l e s  
a r e  des igned t o  p r a v i d e  c o a s t a 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 ske tch  o f  t h e  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 e n v i  ronmental  r e q u i  r e -  
~ n e n t s  o f  t h e  spec ies  an3 t o  d e s c r i b e  how p o p u l a t i o n s  o f  t h e  spec ies  may be 
expected t o  r e a c t  t o  e n v i  ronmental  changes caused by  c o a s t a 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 ,  eco l  o g i c a l  r o l  e, env i ronmen ta l  
r e q u i r a n e n t s ,  and economic impor tance,  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 i l e s  can be added as t h e y  a r e  prepared.  
T h i s  p r o j e c t  i s  j o i n t l y  p lanned and f i n a n c e d  by  t h e  U.S. Army Corps o f  Eng ineers  
and t h e  U.S. F i s h  and W i l d l  i f e  S e r v i c e .  

Suggest ions  o r  q u e s t i o n s  r e g a r d i n g  t h i s  r e p o r t  shoul d be d i r e c t e d  t o :  

I n f o r m a t i o n  T r a n s f e r  Spec ia l  i s t  
N a t i o n a l  Coasta l  Ecosystems Team 
U.S. F i s h  and W i l d l i f e  S e r v i c e  
NASA-Sl i d e l  1  Computer Compl ex 
1010 Gause Boul eva rd  
Sl i d e l  1  , LA 70458 

U. S. Arrny Eng ineer  Waterways Exper iment  S t a t i o n  
A t t e n t i o n :  WESER 
P o s t  O f f i c e  Box 6 3 1  
V icksburg ,  MS 39180 

T h i s  s e r i e s  shou ld  be r e f e r e n c e d  as f o l l o w s :  

U.S. F i s h  and W i l d l  i f e  Se rv i ce .  1983. Species p r o f i l e s :  l i f e  h i s t o r i e s  and 
env i ronmen ta l  requ i remen ts  o f  c o a s t a l  f i s h e s  and i n v e r t e b r a t e s .  IJ. S. F i s h  
and W i l  d l  i f e  S e r v i c e ,  D i v i s i o n  o f  B i o l o g i c a l  Se rv i ces ,  FWS/OBS-82/11. 
U.S. Army Corps o f  Eng ineers ,  TR EL-82-4. 

T h i s  p r o f i l e  shou ld  be c i t e d  as f o l l o w s :  

Fay, C.W., R.J. Neves, and G.B. Pardue. 1983. Species p r o f i l e s :  1  i f e  h i s t o r i e s  
and env i ronmen ta l  requ i remen ts  o f  c o a s t a l  f i s h e s  and i n v e r t e b r a t e s  (Mid-  
A t l a n t i c )  -- s u r f  clam. U.S. F i s h  and Wi ld1  i f e  S e r v i c e ,  D i v i s i o n  o f  
B i o l  og i c a l  Se rv i ces ,  FWS/OBS-82/11.13. U. S. Army Corps of Eng ineers ,  
TR EL-82-4. 23 pp. 
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Figure 1. Surf clam. 

SURF CLAM 

Sc ien t i f i c  name..  . . . .  Spisu la  solidissima 
P r e f e r r e d  common name. ;". . . . . . .  S u r f  

clam ( F i g u r e  1 )  
O t h e r  common names..  . .  B a r  clam 

(Canada),  hen  clam (Maine),  sea 
clam (Massachusetts) ,  beach clam, 
skimmer clam (Ropes 1980) 

Class. .  . . . . . . . . . . . . . . . . . . . . . . .  B i va l v i a  
O r d e r .  . . . . . . . . . . . . . . . . . . . . .  .Venero ida 
Fami ly .  . . . . . . . . . . . . . . . . . . . . . .  Mac t r idae  

Geographic  range :  G u l f  o f  Maine sou th  
t o  Cape Hat teras,  N o r t h  Caro l ina 
(Wigley a n d  Emery 1968) (see 
F i g u r e  2 f o r  t h e  d i s t r i b u t i o n  o f  
t h e  s u r f  clam i n  t h e  m id -A t l an t i c  

r e g  ion 1 . A much b r o a d e r  
l a t i t ud ina l  range,  f r o m  t h e  sou th -  
e r n  G u l f  o f  S t .  Lawrence t o  t h e  
n o r t h e r n  G u l f  o f  Mexico, was 
g i v e n  i n  M e r r i l l  a n d  Ropes 
(1969), Ropes e t  a l .  (1969), a n d  
Ropes (1980).  Ev idence t h a t  t h e  
popu la t ions  sou th  o f  Cape Hat-  
t e r a s  a r e  ac tua l l y  a  d i s t i n c t  sub -  
species o f  3 .  solidissima, S. s .  
ravaenel l i ,  is  p resen ted  i n  MerrTll  
a n d  Webster (1964) a n d  Jacobsen 
a n d  O l d  (1966).  S u r f  clams a r e  
p redominan t l y  oceanic, most com- 
mon i n  t u r b u l e n t  wa te rs  j u s t  
b e y o n d  t h e  b r e a k e r  zone (Ropes 
1980). Encroachment i n t o  estua-  
r i n e  zones is  p r o b a b l y  l imi ted by 
s a l i n i t y  requ i rements .  
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Figure  2.  M i d - A t l a n t i c  d i s t r i b u t i o n  of t h e  su r f  clam, w i t h  areas o f  r e l a t i v e  abun- 
dance i n d i c a t e d .  I 



MORPHOLOGY/IDENTI FICA-TION AIDS 

Shel ls ova l  t o  t r igona l ,  concen t r i -  
ca l l y  s t r i a t e d  o r  r idged ,  o the rw i se  
w i t h  no  ex te rna l  scu lp tu re ;  gape  
s l i g h t  when shel l  closed; l igament sp i -  
suloid;  complete complement o f  la te ra l  
teeth;  pa l l ia l  s inus  shal low a n d  n o t  
l a r g e r  t h a n  a d d u c t o r  muscle scar  
(Chamber l in  1954). Detai led fami ly  
a n d  gene r i c  morpholog ica l  cha rac te r i s -  
t i c s  a n d  anatomical d raw ings  a r e  g i v e n  
i n  Ropes (1  980) . 

REASON FOR INCLUSION I N  SERIES 

T h e  s u r f  clam commercial f i s h e r y  
has g r o w n  f r o m  a small b a i t  f i s h e r y  
d u r i n g  t h e  yea rs  p r i o r  t o  Wor ld  War I I  
(Ropes e t  al .  1969) t o  one  c o n t r i b u t -  
i n g  71.8% o f  a l l  clam meats used  i n  t h e  
Un i t ed  States between 1970 a n d  1974 
(Ropes 1982). Per  capi ta  consumpt ion 
o f  s u r f  clam meat doub led  between 
1947 a n d  1974 (Ropes 1982). Wi th in  
t h e  m id -A t l an t i c  reg ion,  t h e  s u r f  clam 
is a p a r t i c u l a r l y  impo r tan t  commercial 
clam species because o f  i t s  w ide  d i s -  
t r i b u t i o n  a n d  abundance i n  t h e  
reg ion,  and  because most vessels i n  
t h e  f i s h e r y  a r e  located i n  New Yo rk ,  
New Jersey ,  Delaware, Mary land,  a n d  
V i r g i n i a  (Ropes 1982). 

L IFE HISTORY 

Rep roduc t i ve  Phys io l ogy /S t ra tegy  

S u r f  clams a r e  heterosexual  
(Ropes 1980), t h o u g h  hermaphrod i t i sm 
has been r e p o r t e d  (Ropes 1968a). 
Male a n d  female s u r f  clams a r e  i den t i -  
cal i n  ex te rna l  appearance, a n d  h is to -  
logical  sec t ion ing  a n d  examinat ion o f  
gonads is  t h e  o n l y  s u r e  way  t o  d e t e r -  
mine s u r f  clam gende r  (Ropes e t  al .  
1969). Male a n d  female s u r f  clams 
reach f u l l  sexual  m a t u r i t y  d u r i n g  t h e i r  
second year ,  even  t h o u g h  r i p e  gonads 

a n d  some spawn ing  a c t i v i t y  may o c c u r  
i n  l - y e a r - o l d  clams (Ropes 1979). 
Smallest r e p o r t e d  shel l  l eng th  a t  
m a t u r i t y  was 45 mm (1 .8  inches)  
(Ropes 1980). No observa t ions  on  
f e c u n d i t y  o f  s u r f  clams a r e  avai lable.  

Spawn ing  

S u r f  clam populat ions f r o m  New 
Je rsey  coastal wa te rs  exh ib i t ed  t w o  
annual  spawn ings  i n  1962, 1963, and  
1964 (Ropes 1968b).  These  o c c u r r e d  
f r o m  m i d - J u l y  t o  e a r l y  A u g u s t  a n d  
f r o m  mid-October  t o  e a r l y  November.  
I n  1965, a s i ng le  spawn ing  p e r i o d  
f r o m  mid-September  t o  m id -October  
was obse rved .  T h e  spawn ing  season 
is  p r o b a b l y  ea r l i e r  sou th  o f  New J e r -  
sey, s ince j uven i l e  clams have  been 
f o u n d  i n  N o r t h  Caro l ina wate rs  i n  
A p r i l ,  May, and  J u n e  (Williams a n d  
Po r te r  1971). L i t t l e  is known con-  
c e r n i n g  t h e  spawn ing  season o f  s u r f  
clam popu la t ions  n o r t h  o f  New Y o r k .  

Wi th in  a b e d  o f  clams, spawn ing  
is  p r o b a b l y  a synchronous,  annual  
e v e n t  (Ropes 1968b).  Water tempera-  
t u r e  is  an impo r tan t  f ac to r  i n f l uenc ing  
i n i t i a t i on  a n d  t ime o f  spawn ing  (Ropes 
1980), a n d  may also in f luence  r a t e  o f  
gonadal r i p e n i n g  a n d  number  o f  major 
spawn ing  per iods  p e r  y e a r  (Ropes 
1968b).  A f t e r  eggs and  sperm a r e  
broadcast ,  f e r t i l i za t i on  occu rs  i n  t h e  
w a t e r  column above t h e  spawn ing  b e d  
o f  clams (Murawsk i  a n d  Se rchuk  1981; 
Ropes 1980). 

S u r f  clam eggs a r e  spher ica l  a n d  
average  1 .42  mm (0 .06  i nch )  i n  diame- 
t e r  across t h e  v i t e l l i ne  membrane; t h e  
i n n e r  germinal  ves ic le  averages 0.79 
mm (0.03 i nch )  i n  d iameter  (A l l en  
1953). Severa l  layers  l i e  between t h e  
inv is ib le ,  ou te r ,  j e l l y l i k e  l aye r  a n d  
t h e  germina l  ves ic le  (Ropes 1980). 
Longo (1973) rev iewed t h e  l i t e r a t u r e  
o n  embryogenesis  o f  f e r t i l i z e d  #u r f  
clam eggs .  



L i t t l e  is known concerning t h e  
effects of  water  temperatures on 
development ra te  of  s u r f  clam eggs.  
Fer t i l ized eggs held a t  an average 
water  temperatu r e  of  21.7OC (71 OF) 
( range  18.3' t o  24.g°C o r  65O t o  
77OF) i n  t h e  labora tory  completed f i r s t  
cleavage by 70 min a f t e r  fe r t i l i za t ion  
(Costel lo e t  al . 1957). Trochophore  
larvae began appear ing 9 h r  a f t e r  
fe r t i l i za t ion  (Costello e t  al . 1957; 
Ropes 1980). Fer t i l ized eggs reached 
t h e  ve l iger  la rvae stage i n  72 h r  a t  
14OC (57OF), and i n  28 h r  a t  2Z°C 
(7Z°F) (Loosanoff and Davis 1963). 

Larvae 

Pyramid-shaped, p lanktonic  t rocho-  
pho re  larvae began developing f rom 
swimming gastru lae 9 h r  a f te r  f e r t i l i -  
zation a t  a water  temperature of  
21.7OC (71°F) (Costello e t  a l .  1957; 
Ropes 1980). Ve l iger  larvae ( f i r s t  
appearance o f  b iva lved shel l )  formed 
b y  19 t o  20 h r  a f te r  fer t i l izat ion,  and 
a c i l ia ted velum also appeared a t  t h i s  
t ime (Ropes 1980). The  velum is used 
f o r  propuls ion of  t h e  larvae u n t i l  t h e  
juven i le  o r  "sett lement" phase is 
reached. One day  a f te r  fer t i l izat ion,  
ve l iger  larvae averaged 89 microns (p) 
long and 71 p h igh  (Ropes 1980). 
O the r  repor ted  values f o r  t h e  size o f  
ve l iger  larvae a t  1 day  were ( l eng th  
b y  he igh t )  95 p by 80 p (Sul l ivan 
1948) and  80 p by 65 p (Loosanoff e t  
al. 1966). 

Pedivel iger larvae, a t ransi t ional ,  
"swimming-crawl ing" la rva l  stage w i th  
development of  a foot  f o r  b u r r o w i n g  
( C a r r i k e r  1951), were f i r s t  observed 
18 days a f t e r  fe r t i l i za t ion  a t  21.7OC 
(71°F); by 21 days, near ly  a l l  ve l iger  
larvae had developed t h r o u g h  t h e  
b r i e f  pedivel iger  stage and metamor- 
phosed i n t o  juveni le  clams (complete 
absorpt ion o f  velum, sett lement t o  t h e  
substrate,  and beg inn ing  o f  sedentary 
l i f e  stage) (Ropes 1980). A t  14OC 
(57OF) and 2Z°C (7Z°F), metamorpho- 
sis t o  juveni les was f i r s t  observed 
a f te r  35 and 19 days, respect ive ly .  

Larvae reared a t  t h e  lower tempera- 
t u r e  were s ign i f i can t ly  smaller t h a n  
larvae reared a t  2Z°C (7Z°F) (Loosa- 
no f f  and Davis 1963). 

Detailed descr ipt ions o f  t h e  ana- 
tomical develcpment of  s u r f  clam la r -  
vae f rom t h e  t rochophore  larval  stage 
t h r o u g h  t h e  juveni le  stage are p r o -  
v ided  b y  Ropes (1980). A key  f o r  
i den t i f y i ng  larvae of  23 clam species 
i nhab i t i ng  t h e  Middle At lan t ic  B i g h t  
and  suggest ions f o r  general taxonomic 
separation are g iven i n  Chanley and 
Andrews (1971). Addi t ional  informa- 
t i on  on species separation is available 
i n  Loosanoff and Davis (1963) and 
Loosanoff e t  a l .  (1966). 

Water c u r r e n t s  i n  areas where 
p lank ton ic  s u r f  clam larvae l i ve  are 
important  i n  determin ing eventual pa t -  
t e r n s  of  d i s t r i bu t i on  and settlement 
f o r  developing juveni les (Ropes e t  al. 
1969; Ropes 1980). Dispersal and 
red i s t r i bu t i on  of  s u r f  clams t o  o ther  
areas, t h r o u g h  swimming and c rawl ing  
act iv i t ies and water  cur ren ts ,  occur  
p r imar i l y  d u r i n g  t h e  la rva l  stages. 
Specif ic information, however, on t h e  
in teract ion o f  water  c u r r e n t s  and l a r -  
va l  sett lement pa t te rns  is unavai lable 
(Ropes 1980) . 

Juveni les 

Juven i le  s u r f  clams, w i t h  a well- 
developed foo t  f o r  b u r r o w i n g  and  f u l l y  
absorbed velum, were present  18 days 
a f t e r  fe r t i l i za t ion  a t  21 .7OC (71 OF). 
B y  21 days, al l  clam larvae had meta- 
morphosed in to  juveni les; average size 
was 303 p long by 267 p h igh  (Ropes 
1980). O the r  repor ted  values were 
( l eng th  by he igh t )  270 F( by 245 p 
(Su l l i van  1948) and 263 p b y  245 p 
(Loosanoff e t  a l .  1966). T h e  juveni le  
stage lasts f rom f i r s t  sett lement i n  t h e  
subs t ra te  un t i l  sexual matur i ty ,  which 
may occur  d u r i n g  t h e  second (age 1 +)  
o r  t h i r d  (age 2+) summer o f  l i fe .  

The  ex ten t  o f  juveni le  s u r f  clam 
movement by a locomotion called 



" leaping"  (a p u s h  w i t h  t h e  f oo t  
against  t h e  subs t ra te )  was i nves t i -  
ga ted  by Ropes and Mer r i l l  (1973). A 
y o u n g  s u r f  clam, d i s t u r b e d  f r om i t s  
b u r r o w  b y  t h e  inves t iga to rs  o r  a 
p redator ,  usua l l y  r ebu r rowed  i n  t h e  
same spot .  Leaping was i n f requen t ,  
and  was usua l l y  caused b y  repeated 
d i s tu rbance  o f  t h e  clam i n  i t s  b u r r o w .  
St imul i  r epo r ted  f o r  leaping i n  a 
closely re la ted mactr id ,  Mactra cora l -  
l ina, were  (1) p r o x i m i t y  t o  a p r e d a -  - 
tor ,  (2)  i nab i l i t y  t o  b u r r o w  i n  t h e  
subs t ra te  o f  sett lement, and  (3 )  expo-  
s u r e  t o  a i r  (Anse l l  1969). Ropes a n d  
M e r r i l l  (1973) concluded t h a t  s u r f  clam 
leaping was except ional  and i n f r e -  
quent ,  and  p r o b a b l y  i ns ign i f i can t  i n  
de te rmin ing  t h e i r  overa l l  sett lement 
and  d i s t r i b u t i o n  p a t t e r n s .  V o l u n t a r y  
leaping i .  e. , w i t h  no  d i s tu rbance )  
was neve r  observed .  

Adu l t s  

A d u l t  s u r f  clams spend most o f  
t h e i r  l ives b u r r o w e d  i n  medium t o  
coarse sand and  g rave l  subs t ra tes .  
Since s iphons a re  about  as long  as t h e  
adu l t  clam, b u r i a l  d e p t h  may b e  well 
below t h e  subs t ra te  su r face  (Ropes 
1980). Papil lae f r i n g i n g  t h e  s iphonal  
openings (IUorse 1919) may a id i n  p r e -  
v e n t i n g  sand g ra ins  f r om be ing  d r a w n  
i n t o  t h e  s iphon d u r i n g  resp i ra t ion  a n d  
feed ing  (Ropes and  Mer r i l l  1973). 
Abundance o f  adu l ts  i n  su i tab le sub -  
s t ra tes  ranges f r o m  loose, f a i r l y  
even l y  d i s t r i b u t e d  aggregat ions (Olsen 
1970) t o  localized o r  pa tchy ,  dense 
beds, occasional ly w i t h  i nd i v i dua l s  
close enough i n  t h e  subs t ra te  f o r  
shel ls t o  t ouch  (Wi lbur  1964; Flowers 
1973; Ropes 1980) . 

S u r f  clams were  a dominant spe- 
cies col lected i n  s u r v e y s  of inshore  
ben th i c  fauna f rom southwestern Long 
Is land, New Y o r k  (Steimle a n d  Stone 
1973), and  L i t t l e  Egg Harbor ,  New 
Jersey  (Gar lo  and  Hondo 1973). Most 
s u r f  clam beds  o f  t h e  Middle A t l an t i c  

B i g h t  a re  located f r om t h e  beach zone 
t o  a d e p t h  of 43.9 m (144 f t )  o f f  Long 
Is land, o u t  t o  59.7 m (196 f t )  o f f  New 
Jersey,  f r om 10.1 m t o  65.5 m (33 f t  
t o  215 f t )  o f f  t h e  Delmarva Peninsula, 
and  f r om 8 . 2  m t o  58.8 m (27 f t  t o  
193 f t )  o f f  V i r g i n i a  and  N o r t h  Carol ina 
(Ropes 1979). Inshore  d i s t r i b u t i o n  of 
s u r f  clams, p a r t i c u l a r l y  i n  estuar ine 
zones, is  p robab l y  l imi ted b y  sa l in i t y  
requi rements ( Ropes 1980) (see 
ENVI RONMENTAL REQU I REMENTS - - 
Sal in i ty sec t ion) .  

A d u l t  s u r f  clams r a r e l y  vo lun ta r -  
i l y  vacate t h e i r  bu r rows ,  and  unde r  
na tu ra l  s t imul i  alone, may l i ve  t h e i r  
e n t i r e  l ives i n  a s ing le  b u r r o w .  
Studies b y  A r m s t r o n g  (1965), Ropes 
a n d  Mer r i l l  (1970), and  Ropes and 
Mer r i l l  (1973) repo r ted  l i t t l e  o r  no 
v o l u n t a r y  movement o f  marked  clams 
u n d e r  na tu ra l  cond i t ions .  Oceanic 
storms and water  c u r r e n t s  generated 
o v e r  t h e  ocean f l oo r  may displace s u r f  
clams a considerable d is tance (Yancey 
and Welch 1968), b u t  s u r v i v o r s  o f  t h e  
displacement no t  washed on to  t h e  
beach p r o b a b l y  b u r r o w  a t  o r  near t h e  
s i t e  where  t h e y  se t t le  a f t e r  a s torm 
(Rcpes and  M e r r i l l  1973). 

Determinat ions o f  s u r f  clam lon- 
g e v i t y  have been made f r o m  ind iv idua l  
specimens. T h r e e  records  o f  t h e  o ld -  
es t  s u r f  clams a re  17-year -o ld  speci- 
mens ave rag ing  163 mm (6.41 inches) 
long  (Westman a n d  Bidwel l  1946), 
20-year -o ld  specimens averag ing  147 
mm (5.79 inches)  (Loesch and  Ropes 
1977), and  25-yea r - o l d  specimens 
ave rag ing  164 mm (6.46 inches)  (Jones 
e t  al. 1978). T h e  grea tes t  shell 
l eng th  e v e r  repo r ted  f o r  s u r f  clams 
was a 226-mm (8 .9 - inch)  specimen co l -  
lected o f f sho re  of Point  Pleasant, New 
Jersey,  a t  a d e p t h  o f  21.3 m (70 f t ) .  
T h i s  i nd i v i dua l  was i n  a commercial 
sample o f  10, averag ing  193 mm (7 .6  
inches)  and  r a n g i n g  f r om 178 t o  226 
mm ( 7 . 0  t o  8 . 9  inches) i n  l eng th  
(Ropes and  Ward 1977). 



GROWTH CHARACTERISTICS 

Growth Rates 

I n  laboratory experiments con- 
ducted a t  21.7OC (71 OF), length-by-  
height measurements of vel iger larvae 
shells a t  dai ly ages were 1 day, 89 p 
b y  71 p; 2 days, 89 p b y  76 p; 7 
days, 94 p b y  79 p; 17 days, 213 p 
b y  194 p; and 18 days (beginning of 
pedivel iger stage), 245 p b y  230 p 
( Ropes 1980) . 

A unique situation f o r  s tudy ing 
sur f  clam growth occurred in  a dis-  
crete, newly settled clam bed discov- 
ered in  Chincoteague Inlet,  Virg in ia,  
on 1 October 1964 (Ropes et al. 
1969). Age O+ clams from th is  bed 
averaged 21.1 mm (0.8 inch) in  shell 
length on 28 October 1964. Subse- 
quent samples indicated average shell 
lengths of 42.4 mm (1.7 inches) on 7 
Ju ly  1965 (age 1 ,  68.6 mm (2.7 
inches) on 18 Ju ly  1966 (age 2+), and 
90.5 mm (3.6 inches) on 7 August  
1967 (age 3 + ) .  Dur ing the  winter  of 
1967-68, heavy losses to  predation and 
storm-related mortal i ty  reduced th is  
population below levels necessary f o r  
sampling. Projection of the  data col- 
lected, however, indicated an average 
shell length of 110 mm (4.3 inches) at 
age 4+. 

Prior t o  1975, most determinations 
of age and growth of adul t  su r f  clams 
were made b y  counting and measuring 
radi i  of concentric " r ings"  o r  "r idges" 
commonly observed on the  external 
surface of shells (e.g. ,  Belding 1910; 
Kerswill 1944; Westman and Bidwell 
1946). Growth data from these and 
other studies using the  external aging 
method were summarized b y  Ropes 
(1980). Age and growth techniques 
were ref ined b y  National Marine Fish- 
e r i e i  Service investigators beginning 
in 1975. Shells cu t  along a l ine f rom 
the umbo t o  the  ventral  edge and pol- 
ished revealed dist inct ive marks 
related t o  the external r idges (Ropes 
1980). Greater accuracy i n  measuring 
age and growth was achieved because 

the marks were bet ter  defined than 
the  external r idges. Since develop- 
ment o f  th is technique, studies b y  
Chang et  al.  (1976) and Jones et al. 
(1978) reported age-size relationships 
using cu t  and polished shells (Table 
1 ) .  These data indicate that  sur f  
clams sampled f rom the Ocean C i ty  
area grew faster and l ived longer than 
those collected from Barnegat Bay and 
Point Pleasant areas. Bu t  Ropes 
(1980) noted that  these differences 
may be a funct ion of depth of the  
clam bed and i t s  location wi th respect 
to  shore ( i .e . ,  inshore vs. offshore). 
Both Chang et al. (1976) and Jones et 
a l .  (1978) found that  su r f  clams sam- 
pled f rom relat ively deepwater, o f f -  
shore areas (18.3 t o  28.0 m o r  60 ft 
to  92 ft deep) grew faster and l ived 
longer than those sampled f rom rela- 
t i ve ly  shallow - water, inshore sites 
(11.6 m t o  15.0 m o r  38 ft t o  49 f t ) .  
The influence, however, o f  exploita- 
t ion differences among these popula- 
tions was not considered. 

The most recently developed 
technique f o r  aging su r f  clams i s  
thin-sectioning o f  the  chondrophore 
(located in  the hinge of the clam) 
(Ropes and O'Br ien 1979). Marks on 
the sectioned chondrophore correspond 
t o  those on the cu t  and polished 
shell. This method was apparently 
simpler t o  use and data on growth 
easier t o  collect compared t o  the  
valve-cut t ing technique (Ropes and 
O'Brien 1979). 

Length-Weiqht Relationships 

Shell length ( L  in  mm) to  
drained-meat weight (W in  g )  relation- 
ships f o r  su r f  clam populations of the 
Middle Atlantic B ight  were determined 
b y  Murawski and Serchuk (1981), and 
are presented below f o r  the following 
areas: (1) southern New England, 
(2) New Jersey, (3) Delmarva Penin- 
sula, (4) North Carolina, and (5) all 
areas combined. 



Tab le  1. S u r f  c lam she1 1 l e n g t h  (mm) a t  age ( y r )  f o r  t h r e e  m i d - A t l a n t i c  l o c a t i o n s ,  
de te rm ined  by t h e  cut -and-po l ished-she11 techn ique .  

S h e l l  l e n g t h  (mm) 
Age P o i n t  P leasan t ,  Barnegat  Bay Ocean C i t  , 
( y r )  New Je rseya  New ~ e r s e ~ ~  Mary1 and i: 

aJones e t  a l .  1978. 
b ~ h a n g  e t  a1 . 1976. 

Similar relat ionships f o r  shel l  length  
t o  shel l  he ight ,  shell w id th ,  shel l  
weight ,  to ta l  clam weight ,  and chon- 
d rophore  length were g i ven  i n  Chang 
e t  a l .  (1976). 

Age- Length/Ag- 

Von-Ber ta lan f f y  g rowth  equations 
f o r  (1) age ( t  i n  y r )  t o  shell l e ~ g t h  
( L  i n  mm), (2) age t o  to ta l  l i ve  
we igh t  (W in  g ) ,  and (3) age t o  
d ra ined -meat weight  (W in  g )  were 
determined f o r  Middle At lan t ic  B i g h t  
s u r f  clams (Chang e t  al .  1976) as fo l -  
lows : 

where  values i n  parentheses w i th  
"exp" represent  t h e  exponent  of  e, 
t h e  base o f  na tura l  logari thms. 

THE FISHERY 

Commercial Fisheries 

Compared t o  information available 
on l i f e  h i s to ry  and environmental 
requirements of  s u r f  clams, informa- 
t ion  on f i s h e r y  operations, stock 
assessment, and t r e n d  predic t ion is 
extensive and detai led. Summaries o f  
f i s h e r y  operat ions f o r  1972 (Ropes e t  
al .  1975a), 1973 (Ropes e t  al. 1975b), 
and t h e  per iod  1965 t o  1974 (Ropes 
1982) a re  available. Summaries of  t h e  
geographical d i s t r i bu t i on  of  landings, 
re lat ive abundance o f  exploi table and 










































