
MFR PAPER 1073 

Rotation of harvest 
techniques might boost 
bay scallop production . 

The Bay Scallop 
Makes Its 
Bed of Seagrass 

GORDON W. THAYER and 

HARVEY H. STUART 

Gordon W. Thayer is leader of 
the Ecosystem Structure and 
Function Task of the Ecology 
Division at the Atlantic Estu
arine Fisheries Center, NMFS, 
NOAA, Beaufort, NC 28516, 
and Harvey H. Stuart is a gradu
ate student at North Carolina 
State University, Raleigh, NC 
27607. 

PHILLIPS ISLAND 

o , 

ATLANTIC OCEAN 

Scale 

1 , 
Miles 

2 INLET 
, 

Figure 1.- Diagram of the Beaufort-Morehead City , N.C. araa showing th e location of the Newport 
River estuary and Phillips Island . 

ABSTRACT 

Th e hay scallop, Argopecten irrad ians , an ill1porr(l/lI cOllllllercial organislI1 
ill eiglu A tlalltic coast Sillies, is II lOst of tell fOllnd associllled with seagra.I'\. 
III North Carolilla th ere have beell nllIJ7erOUS occasions when one or lIlore 
years of good scallop hMl'est have been folloH'ed hy sel'eral years of poor 
harvest, the lIlost recellt heing 1970-1972 . COlllll1ercial dredging and trawling 
for sca llops and fish in shallolV estuaries disrupt the \'egewtion and bOIlOll1, 
and this lI1ay ill1pede the regrowth of the grass to which larval bay scallops 
lIIwch . Prelill1inary daw ore presented which show that cOlllll1ercial dredging 
does significa!7lly d ecrease hot h scallop and grass dellsity, and it is suggested 
tlllll an l1lwl or hienl1ial rowtion of scallop ha/'\'estillg techniqlles lI1ight increase 
sca llop prodllctil'ity. 
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he ba} scallop. Ar ~ope('/ el/ irradi
l l/ll , has a ",ide di tributio n a lo ng 
the Atl a ntic a nd Gu lf coasts of o rth 
A menca ( as try. 1963. 1970) ",here 
It Inh abit bays . o und . and e tuarie 
(Gut ell. 1930). In the e area it is 
mos t o ft en fo und ass ociated wi th ee l
gras . Z OI(e((l /l llIl'I l/ lI. or o ther sea
grasses. Th e bay scall o p i importan t 
commercla ll ] in M assachusetts . Rh ode 
Island . o nnecti cut . ew York. ew 
J crse] . VI rgi ni a . o rth C arol ina. and 
Fl o rid a. 

In th e 42 yea rs fo r which da ta o n 
comm ercial la ndin g of ba] sca ll o p 
In o rth Carolin a a re a \ ail able (sta
II ti cal ur\ eys "' ere not made in a ll 
year l. the comm ercia l harves t ha 
Au ctu ated co nsiderabl y both in pound 
o f meat la nded and th e d ollar va lue 
of the landl ngs !Table I). D uri ng 

Table 1.-Production and value of commercial 
ba y scallop catches in North Carolina (Carte ret 
and Ons low Counties). Table taken from p . 444 
of the North Carolina Commercial Fishery 
Statistics Landings 1880-1970, Vol. 2. Data 
for 1971 and 1972 were provided by Statistics 
and Market News Division , NMFS, Beaufort , NC 
28516 

Thou- Thou - Thou- Thou-
sand sand sand sand 

Date Pou nds Dollars Date Pounds Dollars 

t880 16 1952 254 126 
1890 18 1 1953 65 33 
1897 118 6 1954 72 26 
1902 13 1 1955 78 39 
1918 423 32 1956 125 63 
1923 554 46 1957 109 37 
1927 835 120 1958 169 58 
1928 1394 126 1959 128 51 
1929 686 38 1960 69 27 
1930 432 54 1961 106 42 
1931 495 50 1962 168 67 
1932 91 6 1963 32 1 122 
1934 36 5 1964 340 173 
1936 99 14 1965 379 196 
1937 62 12 1966 399 184 
1938 30 8 1967 387 2 11 
'939 33 6 1968 639 402 
1940 34 4 1969 6 13 383 
1945 22 8 1970 130 91 
t950 72 38 197 1 60 42 
195 1 183 96 1972 128 110 

1')hc'- 1964 thl! harvest a \ e raged 
W2.()()() but thl' d roppl!d Il1 $8 1.000 

dUring 1470-1972 In o rt h Ca rolina 
llnl~ ( .Irtl!ret an d o n ... 1 0\\ counti e~ 

.It:t:l'unt tllr the to ta l comml!rc lal land -
Ing ... 

(Jllhdl (1l),O) .., ugge,ted th a t the 
.""''''.II Il'n ne t\\ l!e n ba~ .., .:a ll o p, a nd 
,e.lgr.l t:, .111"'l!'" In r a rt bl!ca u..,e the 
gr.l.., rrll\ IJ l! .I n "b,Hl!- t: Jl111ent ,ur-

face for th e attachm ent of the scall o p 
pos t-veli ge r larval ta ge . Later, the 
organisms detach . grow to ad ult size, 
reproduce within one o r two yea rs 
and th en a re harvested or die . This 
as oci ati o n a lso was recognized in th e 
193 0 's whe n pro no unced decreases in 
abundance of bay scall ops were ob
ser ved fo ll owi ng t he disappearance of 
eelgrass a lo ng th e At lan ti c coast of 

orth Ameri ca (Stauffer. 1937 ; Dreyer 
a nd Castl e. 194 1; Ma rshall. 1947). The 
larvae a re not so le ly dependent upo n 
submerged vegeta ti o n si nce they wi ll 
settl e upo n sess il e anima ls and she ll s. 
Ki rby -Smith ( 1970). however. noted 
th at o nl y th ose la rvae settlin g on rela
tively sta bl e ee lgrass beds appear to 
fo rm reproductive ly ignificant popu
la ti o ns in orth C arolina , wh ereas 
Ma rsh all ( 1947) fou nd that the Niantic 
Ri ver estuary in Connecticut has suit
ab le su bstra te for their attachment in 
the a b ence o f eel grass and oth er sub
merged grasses. 

Th e acti viti e o f comm ercia l fi sher
men usi ng bott o m trawls in th e bays, 

sounds. a nd estuaries frequently con
Aict with th e succe s of eelgrass and 
thus. bay sca llops . In o rth Caro lin a 
where bay scallo ps ge nerall y occur in 
conjunction with eelgrass. sca llops a re 
harvested by bar dredges (50 pounds 
maximum dredge weight) and hand 
ra kes . Bot h method tend to uproot 
the grass. but th e former does so over 
a la rge a rea . Intense com merc ia l 
dredging and trawling for scall ops and 
fi shes di rupt the vegetat io n a nd bot
tom a nd may impede th e rees tab lish
ment of the ee lgrass for th e att ach
ment of the post-veliger la r va l stage 
of the bay scall op . This acti vit y tirs 
the substrate a nd promotes oxida
tion of the sediments so that recoloni
zation by eelgrass and by ca l lops 
may be reduced (Wolfe. T hayer , and 
Wi lli ams . 1972) . 

Si nce 1889, there have been numer
ous occasions when o ne or mo re year 
of good bay ca llop harvest in North 
Carolina have been followed by sever
al years of poor harvest . th e most 
recent bei ng 1970- 1972 (Table I) . 

Table 2.-Number of bay scallops/m2 and dry weight of eelgrass (grams 1m2) collected from an 
area of an eelgrass bed in the Newport River estuary where there had been commercial raking for 
bay scallops between December 3 and 17, 1973. Results for three samples on each date are shown . 

Date 

J un 25 Jul 11 Ju l25 Aug 8 Aug 22 Sep 27 Oct 31 Nov 20 Dec 19 Jan 16 

Number 48 32 24 36 44 12 0 12 16 12 
of 36 12 32 28 24 48 28 16 16 16 
scallops 28 8 16 32 28 12 16 24 20 20 

Average fo r June-Novembe r = 24 .8/ m2 
Average for December-January = 16.7/ m2 

Dry 3020 247 2 1952 168 .0 248 .4 84 .0 6.4 71 .6 62.4 78.2 
weight 240 .0 275 .2 293 .6 224 .0 258 .4 154 .0 56.8 169 .2 229 .6 196.4 
o f grass 2604 2872 293 .6 2644 280 .0 109.6 58 .8 177 .6 120 .0 156.6 
Ave rage fo r J une-November = 196.9 g/m2 
Average fo r Decembe r-January = 14<> .5 g/m2 

Table 3.- Number of bay scallops/m2 and dry weight of eelgrass (grams/m 2) collected from an 
area of an eelgrass bed in the Newport River estuary where there had been both hand raking and 
dredging for sca llops between December 3 and 17, 1973. Results for two samples on each date are 
shown . 

Date 

Jun 25 Jul 11 Jul 25 Au g 8 Aug 22 Sep 27 Oct 31 Nov 20 Dec 19 Jan 16 

Numbe r 16 24 16 44 32 20 0 24 8 
o f 
sca llops 4 20 12 20 36 8 24 16 0 0 

Av erage for June-November = 195/ m2 
Average ror December -January = 301m2 

Dry 213 .2 1824 259 .6 254 0 2788 80 .8 396 143.2 58.8 53.2 
weight 
of grass 1884 2296 193.6 2252 1956 54 4 61 .2 153 2 125 .2 80 .8 
Averag e for June-November = 1720 91m 2 
Ave rage l or December -January = 79 .5 g/m2 
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BAY SCALLOP 

Relative sizes 01 the bay , sea and calico 
scallops are indicated above . Though gourmets 
prize the bay scallop , the larger sea scallop 
is more often served . The calico scallop is 
regarded as " underutilized ." 

Usuall y. the poor ha rvests have been 
associ a ted wi th poor c ro ps of ee lgrass. 
which in some insta nces may have 
result ed in part fr om low sa liniti es 
aft e r hurri canes in th e a rea ( 1954-
1956; 1960- 196 1). Ho weve r, since th e 
major hurri cane season is durin g sum 
mer and fa ll . and th e scallo p season 
traditi o na ll y d oes not beg in until De
ce mber . hurrica nes sho uld influence 
the succeedin g year's eelgrass c rop 
and scall op harvest. Therefo re. some 
other fact or or fac to rs must have been 
responsible fo r th e poo r scall o p ha r
vests duri ng 1953 and 1960. as well 
as th e poor harvests of 1970- 1972 
when North C a rolin a ex peri e nced o nl y 
minor hurri can e disturbance. 

Since 1969. personnel at th e Atl an
tic Estu arine Fish eri es Center . NMFS. 
Beaufort. N .C. . ha ve been stud yin g 
an eelgrass bed in the Newport Riv er 
estuary (Fig. I) to ide ntify the speci es 

SEA SCALLOP CALICO SCALLOP 
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of the com muni ty and to meas ure 
th eir abundance a nd bio mass. We also 
a re dete r minin g th e movement o f 
energy and materi a ls th rough the com
munit y (Thayer . Ad ams, and LaC roix, 
In press). A ltho ugh bay scall o ps were 
presen t in this a rea throughout th e 
study. th ey were not an impo rt ant 
part of t he communit y before 1973. 
Poss ible reaso ns for th is are th at: ( I) 
th e eelgrass bed is re la tively new (it 
has on ly been a permanent fea tu re 
since 1968); (2) th e bed is the o nl y 
o ne in th e N ewpo rt River estua ry; 
and (3) grass a nd sca ll op beds nea rest 
to th e New port Ri ver are approx i
mately a mil e away. In additi on , 
Ada ms ( 1974) has shown th a t youn g 
scallo ps a re food fo r pin fis h. box fi sh, 
and toadfis h , a ll of which a re present 
in grass beds. Quanti ta ti ve coll ecti o ns 
of o rga ni sms a nd eelgrass made dur
in g summ er of 1973 indi cated th at 
bay sca ll ops were a very im portant 
part of th e commu nity. Scall oping 
season opened in Nort h Carolina on 
December 3, 1973. and during Decem-
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ber 3, 5 , 10, and 17, a number of 
commercia l fi shermen harvested scal
lops f ro m the a rea. T his enabled us 
to estim ate th e effec t of commercia l 
harvestin g techniques o n both scall op 
and eelgrass abundance. 

Dredgers worked th e eelgrass bed 
on onl y o ne mo rnin g and thi s was 
limited to one a rea of th e bed. whereas 
ra kin g occurred througho ut the bed 
during th e four d ays o f scalloping. 
We estim ated th e d redgi ng occur red 
for 2 ma n-hou rs and raki ng for 6 
man-ho urs. O u r data suggest th at the 
small amou nt of t ime spent dredgi ng 
o ne area of the bed had a signi fica nt 
in fl uence on the abundance of both 
grass and scall o ps. whereas raki ng 
did not. 

Table 2 shows th e results o f ou r 
coll ections in the area of the grass 
bed subjected o nl y to raking . The 
number of scallops varied from 0 to 

44/ m2 before the openi ng of the sea
son and averaged 24.8/m2, whereas 
after the estimated 6 man-hours of 
harvest effort. scall o p densi ty ra nged 



from 12 to 201m2 and averaged 16.71 
m2 . Grass density decreased from an 
average of 196.9 gra ms dry weig htl 
m2 between June a nd N ovember to a 
mean of 140.5 g/ m2 in December a nd 
January. a d ec rease of 56.4 gj m2 . 

Statistical analyse (ana lys is of vari 
ance and He ts for coll ections with 
unequal sample s izes) indicated no 
significant difference between sca ll o p 
o r grass densit y in the raked area 
before and after the openi ng of sca ll op 
eason. 

The area that had been subjected to 
both com mercial raki ng and dred gin g 
activities . even th ough the latter was 
estimated at o nl y 2 m an-h o urs. showed 
a statistica ll y significant decrease in 
both scal lo p and eelgrass ab undance . 
Durin g the period June through No
vember 1973. sca llop density ra nged 
from 0 to 441m2 and averaged 19.51 
m2 • whereas afte r th e opening of th e 
season on December 3. densi ti es 
ranged from 0-8/m2 and averaged 
3.0/m2 (Table 3). Eelgrass dens ity 
decreased fro m an average of 172 
grams dry we ight/m 2 between Jun e 
and November to 79.5 gjm2 during 
Decem ber and J an uary. Thus. there 
had been a dec line of 16.5 sca ll o ps/ 
m2 a nd 92.5 grams of eelgrass/m2 

during commerci a l harvest by both 
dredgi ng and raking in this a rea. 

The combined activi ty of commer
cial harvest by raking and dredging 
reduced both the sca llop populati o n 
and the substrate (ee lgrass) upo n 
which larval scallops are dependent 
for attachment. to a much greate r 
extent th an did rak ing alone . The 
information suggests dredgi ng does 
the great er damage. Although thumb
nai I Sized scallops ( 1-3 c m hell size) 
were present throughout the bed prior 
to the open ing of the scallop seaso n, 
th e} were not abunda nt, averaging 
~ 5/m2 for the bed . There was an 
Increase In abun dance in mid-Decem
her In both areas. but In samples col
lected dUring J anuary. thumb nail 
\ca ll ops were fo u nd o nl yi n the a rea 
\uhlectcd to raking a nd not in th e 
area \\ hl ch had been ubjected to 
hoth ra kin g a nd dred ging. 

Low grass a bunda nce a nd resultant 
poor sca ll o p harvest (H . Davis and K . 
H arris , Sta ti sti cs and Market New 
Divisio n , NMFS, Beaufort , NC 28516, 
pers . comm .) ma y be due to repeated 
dred gin g and uprooting of the grass 
resu lting in ox ida ti o n of th e sediments 
whi ch impedes regrowth of th e gras 
to which the larval sca llo ps attac h. 
These preliminary data should be fo l
lowed by suppl emental inform ati o n o n 
rates of recovery and repo pul ati o n 
by grass and sca ll ops in areas dredged . 
It seems clear, however, th at repeated 
dredging in successive yea rs will in
hibit grass a nd sca ll o p production. 
Th is leads to th e conclus io n that 
sca ll op productivity mi ght be increased 
by an annual o r biennial rotati o n of 
the type of harvesting techniqu e per
mitt ed in a particular a rea. Po rti o ns 
of estuaries, sounds, and bays could 
be restricted to harvest by rakin g for 
a peri od of o ne to two yea rs while 
the remaining portions would be open 
to dredging. Following thi s period 
the restrictio ns wou ld be reversed to 
promote recovery of th e area subject
ed to dredging. 

T he State of N o rth Carolin a has 
recognized the va lue of our resea rch 
efforts o n ee lgrass commu nities and 
by proclamati on has e tablished th e 
eelgras bed in th e Newport Ri ve r 
estuary as a State-Federal resea rch 
preserve. W e pl an coopera tive effo rts 
between th e Atl anti c Estu a rin e Fish
eries Cente r and the Bi ology Section 
of the N orth Carolina Di vis io n of 
Commercial and Sports Fisheries, 
Morehead Ci ty, N. c., to stud y th e 
dependency of ma ny comm ercia l and 
noncommercial, but ecologica ll y im
portant , o rganisms in seag rass beds 
in the Beaufort , N . c. , area. 
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