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PREFACE 

Th is  species p r o f i l e  i s  one o f  a s e r i e s  on coasta l  aqua t i c  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spo r t ,  commercial, o r  eco log i ca l  importance. The p r o f i l e s  
a re  designed t o  p rov ide  coas ta 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  of 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 environmental 
requirements o f  t h e  species and t o  descr ibe  how popu la t i ons  o f  t h e  species may be 
expected t o  r e a c t  t o  environmental changes caused by coas ta l  development. Each 
p r o f i l e  has sec t ions  on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, i f  appl i cab le .  A t h r e e - r i  ng b inde 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 they  a r e  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 t h e  U.S. F i s h  and W i l d l i f e  Service. 

Suggestions o r  quest ions rega rd ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
t he  f o l l  owing addresses. 
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CONVERSION TABLE 

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

m i l  1 i n e t e r s  (mn) 
cen t imete rs  (an) 
meters (m) 
k i  1  ometers ( km) 

2 
square mete rs  (m ) 10.76 
square k i  1  m e t e r s  ( km2) 0.3861 
hec ta res  ( h a )  2.471 

l i t e r s  ( 1 )  
c u b i c  mete rs  (m3) 
cub ic  ~ n e t e r s  

m i l  1  igrams (mg) 0.00003527 
grams ( 9 )  0.03527 
k i logra lns ( k  ) 2.205 
m e t r i c  tons q t )  2205.0 
m e t r i c  tons 1.102 
k i  1  ocal o r i e s  ( kca l  ) 3.968 

To Obta in  

inches  
inches 
f e e t  
m i l  es 

square f e e t  
square n i l  es 
acres 

gal 1  ons 
c u b i c  f e e t  
ac re - fee t  

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

Cel s i u s  degrees 1.8(OC) + 32 Fahrenhe i t  degrees 

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

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

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

ga l  1  ons ( gal ) 
cub ic  f e e t  ( f t 3 )  
a c r e - f e e t  

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

m i l  1  imete rs  
cen t imete rs  
meters 
meters 
k i l  ometers 
k i  1  oae te rs  

square meters 
hec ta res  
square k i l  ometers 

1 i t e r s  
c u b i c  meters 
cubic  meters 

grams 
k i l  ograms 
m e t r i c  tons 
k i  1  ocal o r i  es 

Fahrenhe i t  degrees 0.5556("F - 32) C e l s i u s  degrees 
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Figure 1. Sea scallop (Placo~ecten rnaqel lanicus). 

SEA SCALLOP 

NOME NC LATUR E/TAXONOMY /RANGE 

S c i e n t i f i c  name ...... Placopecten 
magel 1  a n i  cus (Gmel i n) ... Pre fe r r ed  common name Sea s c a l l o p  
( F i g u r e  1 )  

Other  common names ... A t l a n t i c  deep 
sea s c a l l o p ,  g i a n t  s c a l l o p ,  ocean 
s c a l l o p ,  smooth s c a l l o p  ..................... Phylum Mo l l usca  ...................... Class R i v a l v i a  

Order ..................... Pterioida ................... Fami ly  P e c t i n i d a e  

Geographica l  range: The sea s c a l  l o p  
i n h a b i t s  A t l a n t i c  c o a s t a l  wa te rs  
f r o m  t h e  G u l f  of S t .  Lawrence  
(Posgay 1957) t o  Cape Ha t t e ras ,  

N o r t h  C a r o l i n a  ( P o r t e r  1974 ) .  
Sea s c a l l o p s  a r e  most abundant on 
Georges Rank and t h e  Mid-At1 a n t i c  
s h e l f ,  and l e s s  abundant a l ong  
t h e  c o a s t  of  Ma ine ,  t h e  Bay of 
Fundy, and t h e  Gul f  o f  S t .  
Lawrence (MacKenzie 1979). No r t h  
of Cape Cod, t h e  sea s c a l l o p  
l i v e s  j u s t  be l ow  t h e  l o w  t i d e  
mark and, on occas ion,  i n t e r -  
t i d a l l y  a l ong  t h e  coas t  of Maine 
(MacKenzie 1979).  South of Cape 
Cod, i t  i s  r e s t r i c t e d  t o  deeper, 
c o o l e r  wa te rs .  Sea s c a l  l ops  
r a r e l y  occupy waters  deeper t h a n  
110  m  (Posgay  1 9 7 9 ) .  S c a l l o p s  
a  r e  comnerci a1 l y  ha r ves ted  over  
t h e i r  e n t i r e  range (see F i g u r e  2 
f o r  t h e  No r t h  A t l a n t i c  r e g i o n  
d i s t r i b u t i o n  of the  sea sca l lop) .  
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Figure 2. Coastal distribution of the sea scallop (Placopecten magellanicus). 



MORPHOLOGY/IDENTIFICATION AIDS REASON FOR INCLUSION I N  SERIES 

The f o l l o w i n g  i s  summarized f r o m  
MacKenzi e  (1979). 

A d u l t  

The she l  1  o f  t h e  a d u l t  sea 
s c a l l o p  i s  l a r g e ,  12.5 t o  20.0 cm 
long,  s u b c i r c u l a r ,  and compressed. 
( L e n g t h  i s  d e f i n e d  as t h e  f a r t h e s t  
d i s t a n c e  across t h e  s h e l l  on a  l i n e  
p a r a l l e l  t o  t h e  h i n g e  l i n e .  He igh t  i s  
t h e  f a r t h e s t  d i s t a n c e  across t h e  s h e l l  
p e r p e n d i c u l a r  t o  t h e  h i n g e  l i n e .  
Width i s  t h e  d i s t a n c e  f r o m  t h e  t o p  t o  
t h e  bo t tom across both she l  1s.) The 
two va lves  a r e  subequal,  h inged  
d o r s a l l y ,  and meet a l ong  t h e  v e n t r a l  
marg in ,  except  f o r  a  sma l l  gap between 
them near t h e  d o r s a l  h i n g e  l i n e .  The 
r i g h t  v a l v e  r e s t s  on t h e  bottom. 
R a d i a l  r i b s  a r e  p r e s e n t  a l o n g  w i t h  
c o n c e n t r i c  1  amel 1  ae o r  growth 1  i nes . 
T h i s  s c u l p t u r i n g  i s  more prominent  on 
t h e  l e f t  v a l v e .  The  l e f t  v a l v e  i s  
u s u a l l y  reddish-brown i n  c o l o r  bu t  may 
be l a v e n d e r  o r  y e l l o w .  The  r i g h t  
v a l v e  i s  p a l e  cream o r  w h i t e .  The 
w i n g s  on t h e  l e f t  v a l v e  a r e  n e a r l y  
equal ;  t h e  wings on t h e  r i g h t  v a l v e  
d i f f e r  i n  t h a t  t h e  a n t e r i o r  w ing  
con ta i ns  a  byssal  notch. The i n n e r  
s u r f a c e  i s  l u s t r o u s  and smooth w i t h  
d i s t i n c t  adduc to r  muscle and p a l  1  i a l  
scars  (roughened areas may be p resen t  
due t o  s e c r e t i o n s  l a i d  down t o  r e p a i r  
damage f r o m  b o r i n g  organisms) .  The 
adduc to r  m s c l e  s c a r  i s  l o c a t e d  
s l i g h t l y  p o s t e r i o r  and d o r s a l  t o  t h e  
c e n t e r  o f  t h e  va lves  and i s  s l i g h t l y  
l a r g e r  on t h e  l e f t  va lve.  

J u v e n i l e  

Most j u v e n i l e  sea s c a l l o p s ,  5  mm 
l o n g  and l a r g e r ,  resemble t h e  a d u l t s .  
The va lves a r e  h i g h e r  t h a n  long ,  w i t h  
a  l e s s  n o t i c e a b l e  gap near  t h e  do r sa l  
h i n g e - l i n e .  The s c u l p t u r i n g  i s  more 
pronounced on t h e  l e f t  va lve ;  r a d i a l  
1  i n e s  a r e  l a c k i n g  on t h e  r i g h t  va lve.  
The adduc to r  muscle s c a r  i s  w e l l  o f f  
cen te r .  

The sea s c a l l o p  suppo r t s  one o f  
t h e  most v a l u a b l e  s h e l l f i s h e r i e s  
(second o n l y  t o  t h e  American l o b s t e r  
i n  1982) a l ong  t h e  U n i t e d  S t a t e s  
e a s t e r n  seaboard. I n  1982, 21.3 
m i l l i o n  pounds o f  shucked sea s c a l l o p s  
wor th  $78.1 mi 11 i o n  were 1  anded i n  t h e  
U n i t e d  S ta tes  (Thompson 1983).  No r t h  
of Cape Cod, sea s c a l l o p s  a r e  h i g h l y  
va lued  by scuba d i ve r s .  

I n  some waters ,  sea s c a l l o p s  a r e  
commonly ove r f i shed  and t hose  near  
i n d u s t r i a l  cen te r s  a r e  exposed t o  
contaminants .  L i t t l e  i s  known about 
t h e  l i f e  h i s t o r y  and env i ronmenta l  
requi rements of t h e  sea s c a l l o p .  

LIFE HISTORY 

Spawning 

Sea s c a l l o p s  i n  P o r t  au P o r t  Bay, 
Newf oundl  and, reach sexual  m a t u r i t y  
and spawn f o r  t h e  f i r s t  t i m e  a t  age 1, 
j u s t  a f t e r  t h e  f o r m a t i o n  o f  t h e  f i r s t  
growth r i n g  (Naidu 1969). Sexes a r e  
u s u a l l y  separate.  Examples o f  
excep t i ons  a r e  two hermaphrodi tes 
among about 3,000 s c a l  1  ops exami ned 
from Georges Bank wate rs  ( M e r r i l l  and 
B u r c h  1960 )  and 42 o f  a b o u t  3,000 
examined f r o m  P o r t  au P o r t  Bay, 
Newfoundland (Naidu 1970). I n  1975, 
t h e  s e x  r a t i o  r e p o r t e d  f o r  Georges 
Bank i n  1975 was 1:1, bu t  t h e  r a t i o  
f o r  t h e  M i d d l e  A t l a n t i c  s h e l f  was 1.4 
males t o  1 fema le  (MacKenzie e t  a l .  
1978).  

Spawning season occurs l a t e r  as 
one moves f r o m  sou th  t o  n o r t h  and has 
been r e p o r t e d  as J u l y  a l o n g  N o r t h  
C a r o l i n a  and V i  r g i  n i  a  coasts  (Serchuk 
e t  a l .  1969), as l a t e  J u l y  t o  
mid-August o f f s h o r e  on t h e  she l  f 
(MacKenzie e t  a l .  1978), as l a t e  
September near  t h e  I s l e s  o f  Shoals,  
New Hampshire ( C u l l  i ney 1974), and 
l a t e  September o r  e a r l y  October  i n  
t h e  Georges Bank a r e a  (Posgay and 
Norman 1958). Two spawning seasons 



were r e p o r t e d  f o r  P o r t  au P o r t  Bay, 
Newfoundland: a  sma l l  one i n  e a r l y  
summer and a much l a r g e r  one l a s t i n g  
f rom l a t e  August t o  October (Naidu 
1970). The tempera tu re  d u r i n g  
spawning a1 so v a r i e s  among 1 oca t i ons .  
I n  1966, s c a l l o p s  spawned i n  P o r t  au 
P o r t  Bay as temperatures f e l l  f rom 
1 6 . 1  t o  4.2 OC (Naidu 1970). I n  1973, 
s c a l l o p s  spawned when t h e  wate r  tem- 
p e r a t u r e  was 1 4  OC i n  t h e  I s l e s  o f  
Shoals waters,  and 10 OC i n  t h e  l ab -  
o r a t o r y  ( C u l l i n e y  1974). I n  1975, 
spawning temperatures ranged f rom 9 t o  
11.2 OC i n  Georges Bank wate rs  and 
f rom 6.5 t o  11 OC i n  M idd le  A t l a n t i c  
s h e l f  waters (MacKenzie e t  a l .  1978). 
The d u r a t i o n  o f  t h e  spawning season 
has been r e p o r t e d  t o  be as s h o r t  as 
1 week i n  Georges Bank wate rs  (Posgay 
1979) and as l o n g  as 5 weeks i n  P o r t  
au P o r t  Bay (Naidu 1970). 

Fecund i ty  and Eggs 

A female .sca l lop re l eases  as many 
as one m i l l i o n  eggs a y e a r .  The 
l a r g e r  t h e  female t h e  more eggs 
produced (MacKenzie 1979). The eggs 
a r e  f e r t i l i z e d  i n  t h e  wate r  a f t e r  mass 
spawning. Spawning i n  t h e  f a l l  may be 
t r i g g e r e d  by a r i s e  i n  bo t tom wa te r  
temperature t h a t  f o l l o w s  t h e  breakdown 
o f  t h e  t he rmoc l i ne  (Posgay 1979). 
D i c k i e  (1955) a t t r i b u t e s  t h e  onset  o f  
spawning t o  t i d a l  c yc l es ,  and Naidu 
(1970) observed t h a t  spawning u s u a l l y  
co inc ides  w i t h  s t r o n g  onshore winds 
and rough seas. Naidu p o s t u l a t e s  t h a t  
spawning may be i n i t i a t e d  by p ro longed 
exposure t o  p h y s i c a l  shocks. 

Sea s c a l l o p  eggs a r e  64 microns 
i n  d i a m e t e r  and p i n k  and brown i n  
c o l o r .  I n  t h e  l abo ra to r y ,  t h e  eggs 
ha tch  w i t h i n  30 t o  40 hours of 
f e r t i l i z a t i o n  a t  1 5  O C  and 32 p p t  
s a l f n i t y  ( C u l l i n e y  1974). The eggs 
and l a r v a e  a r e  p l a n k t o n i c  ( M e r r i  11 
1961). 

Larvae 

L i t t l e  i s  known about t h e  l e n g t h  
of t h e  p l a n k t o n i c  l a r v a l  s t age  o f  t h e  
sea s c a l  lop .  The f o l l o w i n g  observa- 
t i  ons were drawn from 1 abora to ry  
s t u d i e s  by C u l l i n e y  (1974) .  T h i r t y  t o  
40 hours  a f t e r  spawning, sea s c a l l o p  
embryos ha tch  i n t o  m o t i l e  c i l i a t e d  
g a s t r u l a e  t h a t  average 69 microns l o n g  
and 63 microns h i gh .  By t h e  f o u r t h  
day, t h e  young s c a l l o p s  become t y p i c a l  
she1 l e d  s t r a i g h t - h i n g e  ve l  i gers t h a t  
average 105 microns l o n g  and 82 
microns h i gh .  Development takes  p l a c e  
a t  wa te r  temperatures f r o m  12 "C t o  18 
"C. By 13 days, t h e  l a r v a e  reach a 
l e n g t h  o f  175 microns and a h e i g h t  o f  
150 microns. 

On t h e  23rd  day of development, 
t y p i c a l  b i  va l  ve v e l  i ger eyespots 
appear and, by t h e  28th day, over  50% 
o f  t h e  l a r v a e  possess  a f u n c t i o n a l  
f o o t  c h a r a c t e r i s t i c  of t h e  p r e s e t t l  i ng 
p e d i v e l i g e r  s tage.  P e d i v e l i g e r  l a r v a e  
a r e  a b o u t  279 m i c r o n s  l o n g  and 242 
microns h i g h  . 

S c a l l o p  l a r v a e  remain p l a n k t o n i c  
f o r  over  a month a f t e r  h a t c h i n g  
(Posgay 1979). The f i r s t  s p a t f a l l  o f  
laboratory-spawned 1 arvae was 35 days 
a f t e r  h a t c h i n g  ( C u l l  i ney  1974).  
P l a n k t o n i c  s c a l l o p  l a r v a e  i n  t h e  sea 
may be t r a n s p o r t e d  ou t  of t h e  spawning 
a rea  by predominant c u r r e n t s  (Posgay 
1979). T h i s  o b s e r v a t i o n  l e d  Posgay 
(1979) t o  p o s t u l a t e  t h a t  none of t h e  
l a r g e  No r th  A t1  a n t i c  s c a l l o p  
p o p u l a t i o n s  ( w i t h  t h e  excep t i on  o f  t h e  
Georges Bank p o p u l a t i o n )  a re  s e l f  
popu la ted  by t h e i r  own l a r v a e  and 
spa t .  F o r  example, s p a t f a l l  on t h e  
C o n t i n e n t a l  She l f  o p p o s i t e  Chesapeake 
Bay may come f r o m  l a r v a e  spawned f r om 
s c a l l o p s  on t h e  C o n t i n e n t a l  She l f  
oppos i t e  Delaware Bay. T h i s  area, i n  
t u r n ,  may r e c e i v e  i t s  s p a t f a l l  f r o m  
s c a l l o p s  on  t h e  s h e l f  o p p o s i t e  t h e  
mouth o f  t h e  Hudson R i ve r ,  which may 
be popu la ted  by l a r v a e  escap ing  f rom 
Georges Bank. Georges Bank has a 



sem ipe rs i s t en t  gy re  t h a t  p robab l y  
r e t a i n s  most l a r v a e  produced t h e r e ;  
consequent ly,  sea s c a l l o p  popu la t i ons  
on Georges Bank migh t  be s e l f  
r epopu la t i ng .  Based on spa t  s e t t l i n g  
behav io r  observed i n  t h e  1  abora to ry ,  
p e d i v e l  i g e r s  develop a  t h i c k  s t r o n g  
byssus and c raw l  around e x t e n s i v e l y  i n  
search o f  a  ha rd  s u r f a c e  f o r  
attachment ( C u l l  i ney 1974). The spa t  
a t t a c h  themselves t o  t h e  unders ide  o f  
s h e l l  fragments and o t h e r  s o l i d  
m a t e r i a l s  on t h e  bottom. Th i s  
b e h a v i o r  may p r o t e c t  t h e  s p a t  f r o m  
ep i  b e n t h i c  p reda to r s ,  such as crabs. 
Once at tached,  t h e  ped i  v e l  i gers beg in  
metamorphosis i n t o  t h e  a d u l t  form. 
The l a r v a e  a re  a b l e  t o  de lay  
metamorphosis f o r  up t o  1 month w h i l e  
search ing  f o r  a p p r o p r i a t e  s u b s t r a t e  
(Cu 11 i ney 1974). 

Recause s c a l l o p  spa t  a t t a c h  t o  
n a v i g a t i o n  buoys 1  ocated o n l y  i n  areas 
o f  t h e  buoys t h a t  were f r e e  of o t h e r  
mol lusks ,  Me r r i  11 and Edwards (1976) 
concluded t h a t  s c a l l o p s  do no t  compete 
w e l l  w i t h  t h e  o t h e r  mo l lusks  f o r  f o o d  
o r  space. Young sca l  l ops  f r e q u e n t l y  
s e t t l e  on t h e  bryzoan, Geme l l e r i a  
(Bai r d  1953). I t  i s  b e l i e v e d  t h a t  sea 
s c a l  lops  p r e f e r  s h e l l  fragments and 
o t h e r  animals f o r  s e t t i n g  because 
young s c a l l o p s  a re  unab le  t o  s u r v i v e  
on s h i f t i n g  sand bottoms ( M e r r i l l  and 
Edwards 1976). 

Adu 1  t 

Young a d u l t s  l a r g e r  t h a n  10  mm 
l o n g  detach f r o m  t h e  e p i b e n t h i c  
s u b s t r a t e  and s e t t l e  on t h e  b o t t o m  
(Dow 1969). Scal  l ops  a r e  r e1  a t  i v e l y  
a c t i v e  u n t i l  t hey  a r e  about 8  cm long,  
swimmi ng i n  response t o  d is tu rbances  
such  as p r e d a t i o n  ( B a i  r d  1 9 5 4 )  and 
commercial d redg ing  (Caddy 1968). 

S c a l l o p s  swim by r a p i d l y  c l o s i n g  
t h e  va lves and f o r c i n g  wate r  th rough 
p o r t s  s i t u a t e d  on t h e  wings. Swimning 
s c a l l o p s  move th rough t h e  wate r  w i t h  
t h e  h i n g e  a f t .  Each c o n t r a c t i o n  moves 
t h e  s c a l l o p  about 125 cm (Posgay 

1950). Some move a t  ground speeds o f  
67 cm/sec f o r  d i s t a n c e s  up  t o  4  m  
(Caddy 1968),  and, w h i l e  swimming, 
s c a l l o p s  may be c a r r i e d  l o n g  d is tances  
by cu r ren t s .  Cu r ren t s  may be a  means 
o f  m i g r a t i o n  f o r  s m a l l e r  s c a l l o p s  
(Bai  r d  1954). 

L a r g e  a d u l t  s c a l l o p s  ( > 9  cm 
l o n g )  do n o t  m ig ra te  ( B a i r d  1954; 
Caddy 1968; Posgay 1981). Large 
s c a l l o p s  a re  recessed i n  t h e  sediment 
and do no t  u s u a l l y  move un less  
p h y s i c a l l y  d i s t u r b e d  (Caddy 1968). 

THE FISHERY 

The U.S. commercial s c a l l o p  
f i s h e r y  began i n  1884 w i t h  t h e  
d i scove ry  o f  seve ra l  nearshore s c a l l o p  
beds near  Mount Dese r t  I s l a n d ,  Maine 
(Smi th 1891 ) . The U.S. f i s h e r y  
operated on a  sma l l  s c a l e  u n t i l  t h e  
1930 's  when t h e  l a r g e  s c a l l o p  beds o f  
Georges Bank began t o  be h e a v i l y  ex- 
p l o i t e d .  Canadian f i shermen en te red  
t h e  Georges Bank s c a l l o p  f i s h e r y  i n  
t h e  mid 19501s,  and by t h e  mid 1960's  
t h e y  took more s c a l l o p s  t han  t h e  U.S. 
f i shermen (Serchuk e t  a l .  1969). I n  
t h o s e  y e a r s  t h e  U.S. s c a l l o p  f l e e t  
concent ra ted  on t h e  s c a l l o p  s tocks  o f  
t h e  M i d - A t l a n t i c  she1 f (Posgay 1968). 

Sca l1  ops reach a  commerc ia l ly  
a t t r a c t i v e  s i z e  i n  t h e i r  f i f t h  o r  
s i x t h  y e a r  o f  l i f e  when t h e y  comprise 
over  90% o f  t h e  land ings  (Posgay 
1982). The success o r  f a i l u r e  o f  a  
p a r t i c u l a r  y e a r  c l ass  can have a  major  
e f f e c t  on t h e  commercial ca t ch  5  t o  
6  years  l a t e r .  F l u c t u a t i n g  yea r - c l ass  
s t r e n g t h s  p robab l y  account f o r  t h e  
l a r g e  f l u c t u a t i o n s  i n  t h e  q u a n t i t y  o f  
s c a l l o p s  landed from one y e a r  t o  t h e  
nex t  (Tab le  1). 

The U.S. l and ings  o f  sea s c a l l o p  
meats i n  1982 were 9,693 m e t r i c  t ons  
va lued a t  $78.1 m i l l i o n .  Canada, t h e  
o n l y  o t h e r  coun t r y  t o  e x t e n s i v e l y  
ga the r  ha rves t  s c a l l o p s  w i t h i n  t h e  
U.S. F i s h e r y  Conserva t ion  Zone i n  



Table 1. U. S. and Canadian sea sca l lop  landings (metr ic tons o f  
meat) from Canada and the  northeast  U.S. coast,  1887-1982 
(source: In te rna t iona l  Commission f o r  North A t l a n t i c  F isher ies:  
Subarea 5 and S t a t i s t i c a l  Area 6).  

Year 

1887 a 
1888 
1889 
1892 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1916 
1919 
1921 
1924 
1926 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1937 
1938 
1939 
1940 
1941 
1942 

USA Year USA Canada Tota l  

a Data for  1877-1977 taken from Serchuk e t  a l .  (1979). 
b ~ a t a  f o r  1978-82 taken from Thompson (1980, 1981, 1982, 1983). 



1982, landed 4,312.4 m e t r i c  tons 
(Thompson 1983 ) .  Over  75% o f  a l l  
s ca l l ops  landed i n  t h e  Un i t ed  S ta tes  
i n  1982 were  l a n d e d  i n  New E n g l a n d  
s ta tes ,  and most o f  those were landed 
i n  Massachusetts (Tab le  2).  

The sea s c a l l o p  i s  gathered 
commerc ia l ly  over i t s  e n t i r e  range, 
wherever i t s  abundance i s  s u f f i c i e n t l y  
h i g h .  Ma ine  i s  t h e  o n l y  S t a t e  ( o r  
Prov ince)  t h a t  imposes a season 
(November 1 t o  A p r i l  14) i n  i t s  
t e r r i t o r i a l  waters.  

operated from vessels i n  Georges Bank 
and M i d - A t l a n t i c  She l f  waters a re  
about  3-4 m wide (MacKenzie 1979). I n  
some i nsho re  waters  i n  Maine and 
Canada, where t h e  bot tom i s  g r a v e l l y  
and rocky,  dredges 1-1.3 m wide a r e  
towed as s i n g l e s ,  doubles, o r  
t r i p l e s .  Caddy (1968) observed 
dredge e f f i c i e n c y  and found t h a t  
dredges a r e  more e f f i c i e n t  i n  
c a p t u r i n g  t h e  l a rge ,  l e s s  a c t i v e  
s c a l l o p s  and l e s s  e f f i c i e n t  i n  
c a p t u r i n g  t h e  smal l  e r ,  more a c t i v e  
sca l  lops .  

Sca l lops  a re  u s u a l l y  f i s h e d  w i t h  I n  rocky nearshore areas, scuba 
dredges. Dredge s i z e  and t y p e  va r i es  d i v e r s  gather  sca l l ops  commerc ia l ly  
w i t h  l o c a l i t y .  Sca 1 1 op dredges (Walton 1979). The ca tch  i s  s o l d  t o  

Table 2. Sea s c a l l o p  l and ings  ( i n  thousands o f  pounds and thousands 
o f  do1 l a r s )  and p r i c e  p e r  pound f o r  t h e  New England Sta tes ,  1977-82 
(Nat iona l  Mar ine F i s h e r i e s  Serv ice,  unpubl. data).  

Year 
S t a t e  73 /7 1978 1979 1980 1981 1982 

Connect icut  
l b  9 4 94 198 - - 5 0 
Do1 l a r s  160 160 493 - - 250 
P r i c e / l  b $1.70 $1.70 $2.49 - - $5 .OO 

Maine 
l b  39 5 908 1,163 - 3,734 1,733 
Do1 1 a rs  7 54 2,246 3,878 - 15,095 6,810 
Pr ice11 b $1.91 $2.47 $3.33 - $4.04 $3.93 

Massachusetts 
l b  16,322 16,141 14,114 11,799 14,453 13,762 
Do1 1 ars 27,240 40,931 47,908 47,313 59,213 49,112 
P r i  c e l l  b $1.65 $2.54 $3.39 $4.01 $4.10 $3.57 

New Hampshire 
l b  - - 6 0 49 - - 
Do1 1 ars - - 196 200 - - 
Pr ice11 b - - $3.27 $4.08 - - 

Rhode I s l a n d  
l b  100 355 764 1,815 - 318 

- D o l l a r s  157 974 2,703 6,892 - 1,075 
Pr ice11 b $1.57 $2.74 $3.54 $3.80 - $3.38 



l o c a l  r e s t a u r a n t s  and t o u r i s t s  bu t  no 
ca tch  da ta  a re  r epo r t ed .  Scuba d i v e r s  
a re  s u b j e c t  t o  t h e  same open season 
(November 1 t o  A p r i l  14) as commercial 
f ishermen.  

GROWTH CHARACTER1 STICS 

The age and growth r a t e  o f  
s c a l l o p s  a r e  c a l c u l a t e d  by r e a d i n g  
annual r i n g s  formed on t h e  s h e l l  i n  
e a r l y  s p r i n g  (Posgay 1979),  o r  
e m p i r i c a l l y  by t agg ing ,  r e l e a s i n g ,  and 
r e c a p t u r i n g  1  i v e  s c a l l o p s  ( M e r r i l l  e t  
a l .  1966 ) .  The f i r s t  i d e n t i f i a b l e  
r i n g  i s  formed when t h e  s c a l l o p  i s  1.5 
yea rs  o l d  and about 20 mm long. The 
f i r s t  a c t u a l  r i n g  i s  formed when t h e  
s c a l l o p  i s  0.5 y e a r  o l d  and about 7 mm 
l o n g  bu t  t h i s  r i n g  i s  weak and r a p i d l y  
wears o f f  (Posgay 1979).  Growth i n  
t h e  f i r s t  seve ra l  years  i s  r ap id .  
Retween t h e  3 rd  and 5 th  yea rs  o f  1  i f e ,  
t h e  h e i g h t  o f  t h e  s c a l l o p  inc reases  
about 50% t o  80% and meat we igh t  
increases up t o  400%. Sca l lops  i n  age 
group 7  p r o v i d e  maximum y i e l d s  o f  
rneat p e r  s c a l l o p  i n  t h e  w a t e r s  o f  
Georges Bank and t h e  M i d - A t l a n t i c  
s h e l f  (MacKenzie 1979). A f t e r  age 8, 
t h e  annual growth increment  f a l l s  t o  
l e s s  t h a n  10% p e r  y e a r  (Serchuk e t  a l .  
1969). The age-hei g h t  re1  a t i o n s h i p  o f  
t h e  sea s c a l l o p  f o r  t h e  coas t  o f  Maine 
(Dow 1969) i s  as f o l l o w s :  

Age ( y e a r )  He igh t  (mm) 
0.5 2  

These average h e i g h t s  o f  s c a l l o p s  t h e  
same age a r e  s l i g h t l y  s m a l l e r  t h a n  
' those  repo r t ed  by Serchuk e t  a l .  
(1969) f o r  Georges Bank, t h e  G u l f  o f  
Maine, and t h e  M i d - A t l a n t i c  s h e l f .  

POPULATION DYNAMICS 

L i t t l e  i s  known about t h e  d e n s i t y  
and d i s t r i b u t i o n  o f  p l a n k t o n i c  sea 
s c a l l o p  l a r vae .  The abundance of 
j u v e n i l e s  has been es t ima ted  by 
sampl ing  s p a t f a l l s  (Larsen  and Lee 
1978) and by c a l c u l a t i n g  j u v e n i l e  
d e n s i t i e s  on n a v i g a t i o n  buoys ( M e r r i  11 
and Edwards 1976). Samples of 
s p a t f a l l s  f r om t h e  Nantucket  Shoals 
1  i g h t s h i p  buoy revea led  a  j u v e n i l e  
s c a l  1  op d e n s i t y  o f  392/m2. Scal  1  ops 
ranged i n  h e i g h t  f r om 0.5 mm ( j u s t  
s e t t l e d )  t o  13.2 mm (about  one y e a r  
o l d )  a c c o r d i n g  t o  M e r r i l l  and Edwards 
(1976). I n  c o n t r a s t ,  a  5-minute t ow  
w i t h  a  s c a l l o p  dredge ove r  t h e  sub- 
s t r a t e  below t h e  buoy c o l l e c t e d  o n l y  
7  a d u l t  s ca l l ops .  The es t ima ted  spa t  
d e n s i t y  a t  Georges Bank i n  February 
o f  1977 ranged f r om 2  t o  123/m2. I n  
May, t h e  d e n s i t y  was about  2 t o  63 
spat/m2. 

The percentages o f  a d u l t  s c a l  1  ops 
a t  d i f f e r e n t  d e p t h s  ( T a b l e  3 )  w e r e  
determined f r o m  samples f r o m  144 
s t a t i o n s  i n  t h e  Georges Bank wate rs  i n  
1975, and 57 s t a t i o n s  on t h e  M idd le  
A t l a n t i c  s h e l f  (MacKenzie e t  a l .  
1978). 

T a b l e  3. The  p e r c e n t a g e  o f  a d u l t  
s c a l l o p s  a t  d i f f e r e n t  depths, 
ad jus ted  t o  equal  sampl ing  i n t e n s i t y ,  
f o r  Georges Bank and M idd le  A t l a n t i c  
s h e l f  waters i n  1975. 

Sampling area Depths (m) Percentage 

Georges Bank 37 t o  50 13 
51 t o  75 54 
76 t o  100 33 

M idd le  A t l a n t i c  
s h e l f  31 t o  50 2  5  

51 t o  75 7  5  
76 t o  80 (0.5 



I n  1960, t h e  d e n s i t y  o f  a d u l t  
s c a l l o p s  was about 1 p e r  square meter 
f o r  t h e  274 km2 n o r t h e r n  edge o f  
Georges Bank (Caddy 1971). The 
p o p u l a t i o n  es t ima te  was about  270 
m i l l  i on .  S c a l l o p  d e n s i t y  v a r i e s  w i t h  
subs t ra te .  I n  1967, i n  t h e  Northum- 
b e r l a n d  S t r a i t  o f  t h e  G u l f  o f  S t .  Law- 
rence,  es t ima ted  d e n s i t i e s  were 4.2 
a d u l t  s ca l  lops/m2 on sandy bot toms and 
1. 4/m2 on mud bottoms. 

An equat ion  f o r  e s t i m a t i n g  
n a t u r a l  m o r t a l i t y  was proposed by 
D i c k i e  (1955). H i s  method i s  based on 
t h e  obse rva t i on  t h a t  t h e  two va lves 
( c l appe rs )  o f  dead s c a l l o p s  remain 
a t tached f o r  a known p e r i o d  ( M e r r i l l  
and Posgay 1964). N a t u r a l  m o r t a l i t y  
i s  computed by t h e  equat ion :  

C i s  t h e  number o f  p a i r s  o f  a t t a c h e d  
c l appe rs  i n  t h e  sample, L i s  t h e  
number o f  l i v e  s c a l l o p s  i n  t h e  sample, 
and t i s  t h e  average t i m e  i n  weeks 
t h a t  t h e  c l appe rs  remai n at tached.  
From t h i s  equa t ion ,  M e r r i l l  and Pos- 
gay (1964) o b t a i n e d  an ins tan taneous  
n a t u r a l  m o r t a l i t y  o f  0.1045 f o r  
Georges Bank sca l l ops .  Th i s  va l ue  
t r a n s l a t e s  i n t o  an annual n a t u r a l  
p h y s i o l o g i c a l  m o r t a l i t y  o f  9.9%. 

ECOLOGICAL ROLE 

Feeding H a b i t s  

L a r v a l  s c a l l o p s  were r a i s e d  on a 
d i e t  o f  t h e  p h y t ~ ~ l a n k t e r ,  I s o c h r y s i s  
gal bana , a t  concent r a t i o n s  r a n g i  ng 
f r o m  5,000 t o  50,000 c e l l s / m l  
( C u l l i n e y  1974). Spat were r a i s e d  on 
a m i x t u r e  of I. galbana and Chroso- 
monas s a l i n a  at a c o n c e n t r a t i o n  o f  
about l ~ c e l l s / m l .  A d u l t  s c a l l o p s  
a re  f i l t e r  feeders,  f e e d i n g  on p l ank -  
t o n  and o rgan i c  d e t r i t u s  (MacKenzie 
1979). A d u l t s  have been kep t  a1 i v e  on 
a d i e t  o f  t h e  d i a t o m  Phaeodac t  l u m  
t r i c o r n u t u m  (Bourne 1964- 

P reda t i on  

A l i s t  o f  known p reda to r s  o f  
l a r v a l  sea s c a l l o p s  i nc l udes  a wide 
v a r i e t y  o f  p 1 a n k t i  vores (MacKenzie 
1979). The major  n a t u r a l  p reda to r s  o f  
j u v e n i l e  and a d u l t  s c a l l o p s  a r e  as 
f o l  lows: rock crab, Cancer i r r o r a t u s ,  
l o b s t e r ,  Homarus ameri canus v d  
Jamieson 1979; Jamieson e t  a l .  1982), 
s t a r f i s h ,  A s t e r i a s  v u l g a r i s  (Caddy 
1968, 1973; D i c k i e  and Medcof 1963; 
Dow 1969; Medcof and Bourne 1964), 
and Crossas te r  papposus (Medcof and 
Bourne 1964), moonsnai 1 , Luna t i a  
heros ( D i c k i e  and Medcof 19- 
bu r row ing  anemone, Cer ian theo  s i  s 
ameri  canus (MacKenzi e 1 9 n T j 3 d k  
cod, Gadus morhua, Ameri can p l a i c e ,  
H i  o Z o i d e s  l a t e s s o i d e s ,  and 
-i s h  , b s  1 upus 
(Medcof and Bourne 1964). 

Acco rd ing  t o  Caddy (1968, 1973), 
s c a l l o p s  t h a t  had been i n j u r e d  by 
commercial d rag  opera t ions  a r e  preyed 
upon by seve ra l  species of qround 
f i s h ,  e.g. t h e  s c u l ~ i n s ,  ~ ~ o x o c e p h a l u s  
sp., and t h e  w i n t e r  f l ounde r .  
Pseudopl euronectes americanus. ~ a b :  
o r a t o r y  s t u d i e s  show t h a t  j u v e n i l e  
l o b s t e r s  p rey  on s c a l l o p s  l a r g e r  t han  
themselves, and t h a t  p rey  s i z e  tends 
t o  i nc rease  w i t h  t h e  s i z e  o f  t h e  pred-  
a t o r  ( E l n e r  and Jamieson 1979). 
Because  of t h e  l a r g e  s i z e  o f  a d u l t  
s c a l l o p s ,  rock crabs and l o b s t e r s  f eed  
more on  t h e  s m a l l e r ,  more abundant  
j u v e n i  l e  s c a l  lops  (Jamieson e t  a1 . 
1982). 

Symbiosis 

A f o rm  o f  commensalism has been 
r e p o r t e d  between t h e  sea s c a l l o p  and 
t h e  j u v e n i l e  r e d  hake Uro h c i s  chuss 
(Goode 1884). Smal l  h + k ~  
12 cm) l i v e  i n s i d e  t h e  mant le  c a v i t i e s  
o f  sea s c a l l o p s  (Wig ley and Theroux 
1971). Sca l l ops  l e s s  t h a n  110 mm h i g h  
appa ren t l y  a r e  t o o  sma l l ,  and s c a l l o p s  
l onge r  t han  300 mm a r e  t o o  l a r g e  t o  
harbor  j u v e n i l e  hake (Wig ley and 
Theroux 1971; Garman 1983)-  Hake 



l a r g e r  t h a n  300 mm seem t o  r e q u i r e  
t h i g m o t a c t i c  s e c u r i t y  and l i v e  o u t s i d e  
t h e  s c a l l o p s  b u t  t o u c h i n g  them. The 
impor tance o f  t h i s  a s s o c i a t i o n  i s  n o t  
c l e a r l y  understood, b u t  it may have 
some b i o l o g i c a l  b e n e f i t s  t o  one o r  
b o t h  species (Garman 1983). 

ENVIRONMENTAL REQUIREMENTS 

Sea s c a l  1  ops spawn a t  
temperatures between 14 and 16 O C  i n  
New Hampshire, and between 10 and 
15 O C  i n  t h e  l a b o r a t o r y  ( C u l l i n e y  
1974). Sca l l ops  spawn i n  Newfoundland 
a t  temperatures between 4.2 and 
16.1 O C  (Naidu 1970). Spawning may be 
t r i g g e r e d  by a r a p i d  drop i n  tempera- 
t u r e  i n  t h e  f a 1  1 (Posgay  1979 ) .  A 
s t r o n g  c o r r e l a t i o n  ( r  = 0.8) has been 
found between t h e  tempera tu re  a t  t h e  
t i m e  o f  spawning and commercial 
l and ings  6 yea rs  l a t e r  (Dow 1971; 
S u t c l i f f e  e t  a l .  1977; Caddy 1979).  
Th is  c o r r e l a t i o n  i s  s t r o n g  ev idence 
t h a t  wa te r  temperature i s  a  dominant 
f a c t o r  i n  de te rm in i ng  spawning success 
and y e a r  c l ass  abundance. Excess i  v e l y  
low summer temperature may de lay  o r  
even p reven t  spawning and l a r v a l  
development (Medcof and Bourne 1964). 

L i t t l e  i s  known about t h e  
impor tance of wa te r  tempera tu re  on 
l a r v a l  s u r v i v a l  and development. 
Larvae r a i s e d  under l a b o r a t o r y  
c o n d i t i o n s  grew w e l l  a t  a  tempera tu re  
o f  15 "C, b u t  few s u r v i v e d  a t  19 O C  

(Cu 11 i ney 1974). 

The h i g h  l e t h a l  tempera tu re  f o r  
a d u l t  sea s c a l l o p s  ranges f r om 20 t o  
24 OC, depending on t h e  a c c l i m a t i o n  
tempera tu re  ( D i c k i e  1958; Posgay 
1953 ) .  The 20 O C  i s o t h e r m  l a r g e l y  
determines t h e  sou thern  d i s t r i b u t i o n  
o f  sea s c a l l o p s  (MacKenzie 1979).  A 
sudden r i s e  i n  wa te r  tempera tu re  over  
s c a l l o p  beds can induce  mass 
m o r t a l i t y .  ( M e r r i  11 and Posgay 1964). 
The optimum tempera tu re  f o r  t h e  growth 
o f  a d u l t  sea s c a l l o p s  i s  10 "C. 
Growth r a t e s  drop 5% a t  8 OC and 20% 
a t  12 O C .  Mean annual temperatures 
f o r  Georges Bank waters range from 8" 
t o  12 OC ( M e r r i l l  e t  a l .  1961). 

S a l i n i t y  

Sea s c a l l o p s  u s u a l l y  i n h a b i t  
wa te rs  w i t h  s a l i n i t i e s  c h a r a c t e r i s t i c  
of oceanic  waters (MacKenzie 1979).  
S a l i n i t y  t o l e rances  o f  a d u l t  sea 
s c a l l o p s  have n o t  been s tud ied ,  bu t  
C u l l  i ney (1974) examined t h e  e f f e c t s  
o f  d i f f e r e n t  s a l i n i t i e s  on s c a l l o p  
l a r v a e  by moving l a r v a e  from sea wa te r  
(32 p p t  s a l i n i t y )  i n t o  wate r  o f  t h e  
t e s t  s a l i n i t y .  Larvae exposed t o  a 
s a l i n i t y  o f  10.5 p p t  f o r  42 h 
showed p ro l onged  shock, b u t  b y  t h e  
end o f  t h e  exper iment  were moving 
about  v i g o r o u s l y .  A s a l i n i t y  o f  16.9 
p p t  produced an i n i t i a l  shock b u t  
1  a rvae  recove red  q u i c k l y  ( w i t h i n  2 
h). J u v e n i l e s  exposed t o  a s a l i n i t y  
o f  2 1  p p t  a c t e d  norma l l y .  These 
s t u d i e s  i n d i  c a t e  t h a t  s c a l  1  op 1 arvae 
a r e  somewhat e u r y h a l i n e  and may be 
a b l e  t o  s u r v i v e  i n  some e s t u a r i e s .  
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s c a l l o p s  occur i n  New England, p r i n c i p a l l y  i n  Massachusetts. Sca l l ops  a r e  
c o l l e c t e d  by commercial dredges and scuba d i v e r s .  A wide v a r i e t y  o f  animals 
p rey  on s c a l l o p s ,  and p r e d a t i o n  by seve ra l  spec ies  o f  f i s h e s  may inc rease  
f o l  l ow ing  i n j u r i e s  caused by commercial dredges. 
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TAKE PRIDE 
in Amerzcd 

DEPARTMENT OF THE IWTERIOR 
U.S. FISH AND Wl lDL lA SERVICE 

As the Nation's principal conservation agency. the Department of the Interior has respon- 
sibility for most of our .nationally owned public lands and natural resources. This includes 
fostering the wisest use of our land and water resourcm, protecting our fish and wildlife, 
preserving thsenvironmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for paople who live in island territories under 
U.S. administration. 




