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PREFACE

Each year the National Shellfisheries Association holds an annual meeting at which time
scientist, government officials, and resource managers participate in discussions about shellfish.
The participants come from around the nation. In 1994, the meeting was held in Charleston,
South Carolina. ‘ ‘ o “ B . :

“This proceedings document contains articles from the presentations of the Shellfish Stock
Enhancement Session. It was compiled from submissions from each author. ‘The final
compilation and editing was done by James Woodley of EPA and Gef Flimlin of NJ Sea Grant.
Additional copies can be obtained by from James Woodley, Oceans and Coastal Protection
Division, USEPA 4504F, 401 M St., SW, Washington, DC 20460.
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 CHAPTER 1

HISTORY AND CURRENT STATUS OF NEW YORK STATE
SHELLFISH ENHAN CEMENT

~ Gregg Rivara, Cornell Ceoperative EXtension,*369'0 Cedar, Beach Réad, Southold,lNY 11971.

. As early as 1825 shellfish seed were transplanted into New York Clty waters from N
Chesapeake Bay. From these early efforts Long Island Municipalities have utilized techniques to -
increase the population of harvestable shellfish. Seed planting, spawner sanctuaries, agreements
with private mariculture firms, public and private relays, predator control and management areas
are used towards this end. Although many of these methods are not critically evaluated they ~
remain politically and publicly popular in most towns. Resource enhancement strategies used in
the marine district of New York State will be summanzed and quantified. In addition, a new '
method for evenly dlspersmg hard clam seed usmg a modlfied agncultural seed planter will be

described. * , . :

Introduction’i ' .o _ IR v

.Five types of shellﬁsh enhancement methods are or have been used ‘on Long Island..
“These are: seed plantmg/shell planting, relays/depuration, spawner sanctuaries/spawner relays o
-predator control and a special case, the Green Seal bay scallop restoration. All twelve towns in
Nassau and Suffolk Counties have attempted at least one of these strategies in order to increase
‘the number of shellﬁsh available to residents.

Although most of these programs are polmcally and socially popular thelr cost
effectiveness is largely unknown.’ Only two towns perform annual hard clam sufveys in part to ‘
'determine how much of a contribution cultured shellfish make to the fishery. Without at least
qualitative proof that these programs are worthy of continued funding by mumc1paht1es their
- ‘future is in doubt, espec1ally in hght of taxpayer unrest and the desue to downsize government

Seed Plantmg/Shell Plantmg
As early as 1825 private transplants of oyster seed to New York were common. Seed was

purchased from the Chesapeake Bay area and moved to New York City waters or Great South
. Bay. By the middle of the 19th century oystermen wanted more control over culnvated beds and

Office of Water 7 o S Océans and Coastal 'Prolecﬁon Division
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Brookhaven Town in Suﬂolk County granted the ﬁrst lease in New York State Tn 1881,
probably due to pressure from wild oyster harvesters, Brookhaven seeded oysters on public

- bottom. This was New York's first public aquaculture project. During the latter half of the 1800's
the rift between the fishermen and cultivators became known as "The Oyster Wars". This period
saw private concerns take over almost all the underwater lands on the South Shore and East End
of Long Island. Some of today's baymen are still hostile to private mariculture firms due largely
to how their predecessors were nearly forced off the bays by monopolistic practices of a few
large firms in the late 1800'

In 1909 the first recorded pnvate transplant of 50 000 bushels of Massachusetts hard
clam seed resulted in a 4:1 return. The first quarter of the twentieth century saw experimentation
wrth artxﬁclal propagatlon of oysters and hard clams. Wells and Glancy, two oystermen, were
' the first to artificially spawn oysters in 1923. By 1926 Wells was spawning and setting both o
oysters and clams in his Oyster Bay hatchery; by the early thirties Glancy was able to grow hard-
clams from egg to 25 millimeters at the Bluepomts Company in West Sayvﬂle

During 1955 56 New York State planted about 5, 000 clams a small number by today's
standards although the first public hard clam seeding project in New York. The late '50's and
'60's were a time of great strides in hatchery technology. In 1958 the Bluepoints Company
started an expenmental hatchery in West Sayville (South Shore) followed in 1962 by F. M.
Flower and Sons in Bayville (North Shore). In 1968 the notata shell marker was first used to
identify hatchery-reared clams. In 1970 Long Island Oyster Farms opened a state-of-the-art
oyster hatchery on the discharge lagoon of a large oil-fired power plant on Long Island Sound.
The heated effluent of the lagoon was used to increase growth rates of clams and oysters pnor to
plantmg until 1991; the hatchery was closed in 1982 ‘

. . Public seed programs became more sophlstlcated in the 1970's and '80's. Ishp Town was
the ﬁrst to undertake a truly modern clam seed program in 1975. In 1986 Islip built the first
municipal hatchery/nursery, primarily for hard clam production. East Hampton built their public
hatchery/nursery at Montauk with partial funding from New York State in 1989. This came at a
time when the bay scallop population was at very a low level due to brown tide and commercial
. fishermen were banned from selling striped bass due to high PCB levels. The hatchery raises
hard clams, oysters and bay scallops and is the largest in square footage of any town ‘
hatchery/nursery. Southold Town contracted with Cornell Cooperative Extension in 1991 to
operate a hatchery/nursery at the Cornell-operated marine lab located in Southold. Note that all
three of these fac111t1es were not purpose-bmlt but were modlﬁed from other uses.

During the mid 1980‘s research on plantmg strategres versus predatlon was undertaken It
was clear that evenly-dlspersed clam seed had a better chance of surv1v1ng predation by foraging
crabs (New York's most voracious shellfish predator) than seed that was planted in clumps. In
1989, with funding from New York State, a hard clam seed planter was developed from a

Office of Water “ | 2 ‘ Occans and Coastal Protection Division
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modified corn planter The planter was shown to evenly dxsperse clam seed onto the bottom with .

. little damage to the seed. It has been used by Towns in Suffolk County to plant millions of clam -
_ seed over many acres. This strategy should result in more clams surviving to be recrulted into
- the ﬁshery while preventmg "bonanza" harvests of high densrty plants by harvesters

Summary of Long Island Town Modern Seed Plantmg Act1v1t1es- 1993

Town | Date Program Started = 1993 Total Planted (thousands) r
Babylon . 1978 . 1,000
. Brookhaven o 1978 ' R 2,000
- East Hampton | - 1981 , 10,000
Huntington ' 1981 .. ‘ , L e
- Islip 1975 e ~ 40,000
Oyster Bay - .. 1982 | - 600
Riverhead - : 1984 , : s 1,000
. Shelter Island .|, 1981 = R - 250
Smithtown o - 1980 S .- 200
- Southampton 1979 ' ‘ 100
‘Southold - 3 1982 ] , 800
Table 1
. Relays/Depuratlon'

~ An obvrous method of enhancmg the number of shellﬁsh that are marketable ina owen
- area is to enable fishers to harvest shellfish from areas that have been closed to shellfishing. Th1s '
" is allowed in three ways: relaying, depuration and conditional/seasonal harvest areas: Under
supervision, many bushels of hard clams, oysters and soft clams have been harvested from
closed areas in New York State smce the 1920' o

Due to outbreaks of dlseases related to eatingraw shellfish, New York Staté started ,
sanitary inspections in 1913. Most of the suspect areas were around New York City, where raw

. sewage was being dumped into the rivers surrounding Manhattan. The first chlorination plants

were opened in the early 1920's. These were outfitted with tanks so that harvesters might store
products without it becoming contaminated as was the case with “floating", where bushels of
shellfish were simply hung over the side of a boat or dock. F loating is still illegal in New York.
In order to coordinate sampling programs in producer states, the National Shellfish Sanitation

- Program (NSSP) was founded in 1925. The last chlorination pla.nt was shut down in 1932,
probably due to lack of efficiency of such plants - v

Office of Water - S 3 o Oceans and Coastal Protection Division
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True depuratron, an intensive method of mlcroblologrcally cleansing, started on a pilot
séale in 1941. Chlorine was used as the cleansing agent. In 1964 the State used ultraviolet light
in depuration studies and a demonstratron plant was built on Long Island in 1971. The required -
penod for depuratxon is 48 hours and there are guxdehnes in the NSSP with respect to tank size,
numbers of shellfrsh per gallon temperature flow rate and other parameters to ensure depuration
takes place The first commercial plant was opened on Staten Island in 1979 but closed four
yéars later due to management problems and lack of a steady clam supply. In 1993 a small plant

on Long Island was operatmg at test capacity, but was closed in early 1994.

‘ Relaymg is an extens1ve process which in New York requlres the relayer or transplanter
to place shellfish on approved lots (on the bottom or off-bottom in cages) for a minimum of 21
days. Unlike depuration, which can be conducted year-round relaymg is limited to warmer
months (generally April through October) and relaying cannot start until the receiving (clean)
waters have reached 10 C for one week. In 1938 the first 1,500 bushels of clams were relayed
from Staten Island to Brookhaven Town. Intra-town relays were popular durmg the 1960's and
70's until Baymen pressure in the late 70's ended most of these. The problem, say some
ﬁshermen, was that when the clams are removed, there is no broodstock left to create set. They
also felt that relaying and depuration (especially with clams from Long Island rather than New
York City) took the pressure off polltlcrans and regulators to clean up waters. ‘

In 1964 the transplants from western Long Island Sound were harvested by mechamcal
(hydraulic dredges) means and all the clams went to public lands for the benefit of all permit
. holders. By 1993 70% of the 58,000 bushels of transplanted clams were hand-harvested and 97%
went to private relayers. Relayed clams in the early 1990's represented between 25 and 33% of
total hard clam landings in New York, and this by a very small portron of licensed commerc1a1
diggers. :

“ Seasonal and conditional openings allow baymen to gain access to shellfish resources
during certain periods. In the case of seasonal openings, where water quality improves during the
fall and winter months, harvesting is allowed during this time. Conditional areas open only when
there is no rainfall of a certain amount, depending on the hydrography of the site. After a rain
event exceeding this minimum, the area is closed for a set period, again depending on what past
bacteriological samples have shown. Both seasonal and conditional openings may be limited not
only by the State Department of Environmental Conservatlon ‘but also by each town's shellfish
ma.nagement authonty

$pawner Sanctuaries/Spawner Relays:
These two techniques attempt to increase the number of larvae in the water and hence the

number of juveniles that will be recruited mto the fishery. Sanctuaries, which were started in
1938 are simply areas where large nurnbers of broodstock shellfish are placed In New York,

Office of Water ‘ 4 Oceans and Coastal Protection Division
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most work has been done with the hard clam. Chowder clams are used due to their low cost and
- high fecundity. They are also low in value so are inexpensive (on a per piece basis) and do not
attract poachers. The theory is that a high fertilization rate will occur due to males and females
in close proximity. Beginning in 1963 relays were performed for the same reason, but spawners
from cooler waters were brought in so that they would spawn out of sync with local populations.
It is thought that this stretches out the spawning season, increasing the chances of a successful - .
set. Despite years-of trying, including hydrodynamic models to place broodstock in areas to
target their larvae to productive areas, sanctuaries are still unproven due to negative or non-
existent evaluations. Reasons for failure include the fact that even 4 sanctuary with hundreds of
~ bushels of spawners has a minuscule egg output compared to the native broodstock. Despite this
seemingly ineffective management method, it is still popular, probably because it is inexpensive
and appears to be making a positive impact. The special case of a total lack of broodstock, such
as the bay scallop recruitment failure in the mid 1980's in the Peconic Bays is where spawner
. sanctuaries have been shown to work. o " T :

- Predator Control: )

Predation on bivalve shellfish is thought to be the primary limiting factor with respect to
recruitment. Most techniques to control predation were developed by commercial firms, some
have been attempted by municipal enhancement programs. In 1912, New York State made the .
destruction of shellfish predators mandatory by law. While the law does not cover some -
~ crusteacea (e.g. lobster, blue crab), it is still a part of the environmental conservation law, though

not strictly enforced. - AR ' ‘ B L :

- - Starfish mops were first used during the 1930's. This control method entangles the stars
in mop-like drags. The animals are removed by dipping the mop in either a brine solution or hot
water contained in a tank on an oyster boat's deck. Smaller vessels have been used, especially in -
reseeding efforts. In these cases the stars are hand-picked off the mop. Even with a large oyster
boat hauling two dredges, the work of clearing a large area of stars is time-consuming. In the
late 1930's Butler Flower of F.M. Flower and Sons Company in Oyster Bay used quicklime to
control starfish. This innovation 'is still used today by some commercial firms when an outbreak
. of stars is found. : ' ' - R | -

During the 1940's Butler Flower developed his suction dredge. Working like a huge
- vacuum, the dredge head removes a layer of bottom. The resultant slurry is pumped on board
and the predators are picked out while water, sediment and shell goes overboard. This device
requires a large vessel with a large pump and is used primarily for prepping grounds for
‘planting. - , : - S '

In 1960' poisons were used to control crabs. Fish heads ‘soaked in pesticides ‘Were strung
along the shellfish lot. Thankfully the technique was short-lived due to its high cost and the -

Office of Water S - '+ Oceans and Coastal Protection Division
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potential for toxin accumulation in shellfish. Another, more passive approach that was successful
in Virginia was attempted in New York in 1983. The placement of aggregate (e.g. bluestone)
over seed clams was shown in Virginia to protect small clams from crab predation. A similar
trial in New.York failed to protect seed clams. It was thought that while the most abundant crab

in Virginia is the blue crab, smaller mud crabs do the most damage on small seed clams in New
York. The stone was actually providing the mud crabs a refuge from their predators along with a

free lunch nearby.

During the early 1980's work was progressing in Virginia and later in New York on
biological control methods. One animal found to protect clam seed was the oyster toadfish,
Opanus tau. A 1986 study in Smithtown Bay using tethered and fenced-in toadfish was
inconclusive. During the same period, a project examined differences in hard clam survival due
16 subsurface versis surface planting, and high versus low density plants. While planting clams
under the substrate had no effect on survival, low density plants had better survival after two
weeks than high density plants. Foraging crabs will eat more clams in a given time period if they

~ are close in proximity to each other. It is not just density, but how evenly-dispersed they are.-

This information was used in designing a hard clam seed planter. Modified from 2 corn
planter, the clam planter was tested in.1989 as a better way to plant clams. Hand-broadcasting
seed clams results in "clumpy" distribution. Results of the planter trials showed even dispersal of
the seed with little damage. It was tested in both municipal settings, where a low density plant is
desirable (large acreage to cover, Tittle or no predation control) as well as a commercial planting
which was much higher in density (smaller acreage, predation control). No long term trials have
been performed, where the actual survival over years is monitored and compared with hand-
planted clams. | ' .

Green Seal Bay Scallop Rato‘x"aﬁ_dn‘:

 This is a special case of shellfish enhancement, made necessary by the appearance and
perseverance of the "brown tide", a bloom of algae that is poor food for bivalve shellfish,
especially larvae. First seen in 1985, the blooms caused recruitment failure of bay scallops in
inost of the Flanders-Peconic-Gardiners Bay system. Beginning the next year, a group of
commercial fishermen along with university and extension personnel with a combination of
state, county and local funding restocked areas with hatchery-reared stock. Many of the plantings
either died from predation or subsequent brown tide events and by 1988, the commercial fishery
had crashed, going from a 32 million pre-bloom value to only $2,000.

- In 1989, genetic work on juvenile scallops showed 25% of these were genetically similar
to the 1988 hatchery stock that was planted. By 1990, recruitment was up and there was some
signs of recovery. A Polydora (mud-blister worm) infestation along with another summer of
brown tide céius‘efl mortalities in 1991. During 1992 and 1993 (non-brown tide years) a slowly-

Office of Water 6 Oceans and Coastal Protection Division
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ﬂ1mprovmg commercial fishery was seen from east to West Over six million bay scallops were
- planted over the life of this project; much was learned about plantmg these shellfish. It was the
- first time in New York State that hatchery—reared broodstock was used to assist m rev1tahzmg a .
shellﬁshery :

Recommendatlons for New York’s shellfish enhancement programs
There is a need to critically evaluate present programs both town and state-ﬁmded
' Although once universally politically popular, some programs are under fire for being
© inefficient, ineffective or both. Only two out of twelve towns have an annual shellfish ¢ census,

. which provides critical information to evaluate such programs as seed planting and spawner

sanctuaries. Funds must be targeted to what works best ina glven area, rather than the "shotgun"
- approach of many present programs . .

: TA facﬂlty exists on north-central Long Island Where heated effluent is available for -
shellfish culture during the late fall through late spring period. The Northport Power Station is'a
large, four unit oil/gas fired plant that was designed with a shellfish farming component.
Unfortunately, a fire in 1991 destroyed the entire environmental center where shellfish nursery

. culture was taking place. A coalition of Long Island Towns have approached the plant's owner, -

the Long Island Lighting Company about utilizing the site. Negotiations are ongoing. The
effluent lagoon would complement mumcrpal hatchery productlon by allowmg late (fall) spawns
‘and "runts” to grow to a large plantmg size by summer. = : .

Relay sites in western Long Island Sound and around New York Clty are under heavy
harvest pressure. The New York State Department of Environmental Conservation recently
~completed a Generic Environmental Impact Statement for the relay program. Mention is made
- there of "sustainable harvests", and the old theory of reducing shellfish populations as much as -
possible in closed areas is no longer espoused. Along those lines, public depuration should be o
explored. While private depuratlon in'New York has experienced failure, a pubhc plant witha
larger supply base and some government support could work '

The clam seed planter needs to be evaluated and fine-tuned so that its use may be
1ncreased especially among Long Island Towns growing millions of hard clams each year. In
addition, the need is still strong to educate the general public, commercial and recreational
shellfishers, regulators and pohcy makers through one-on-one meetings, baymen/advisory
committee meetings, fishermen’s forums, newsletters and mass media; Only in thls way can the
B sclence and art of shellﬁsh enhancement evolve in New York :

!
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CHAPTER 2

SETTLEMENT AND RECRUITMENT OF BAY SCALLOPS
ARGOPECT EN IRRADIANS (LAMARCK 1819), TO ARTIFICIAL
SPAT COLLECTORS IN THE WESTPORT RIVER ESTUARY

WESTPORT, MASSACHUSETTS
Karin A. Tammi', Scott J. Soares2 Wayne Turner® and Michael A. Rlce

In January 1993, The Waterworks Group 1mt1ated the Bay Scallop Restoration Project as |

~ an attempt to restore the once prohﬁc bay scallop population within the Westport River Estuary

in Massachusetts. This project is a multi-phased endeavor aimed at better understanding

* recruitment failures of both natural stocks and introduced seed of Argopecten irradians. The

main objective of this project is to assess juvenile recruitment (survival to > 4 mm) to artificial
spat collectors placed in historically producnve scallop beds and within close proximity to adult
spawner rafts. Spat collectors (2 to 4 mm plastic-mesh bags) containing monofilament were
suspended on 28 to 35-meter floating long lines at 9 locations in the Westport River. A total of
1400 spat collectors were sequentially deployed on 89 long lines from June to August 1993 to
determine the timing of peak settlement and recruitment at each study site. The 1993 harvest
yielded 4000 scallops of varying shell heights ranging from 4 to 60 mm, with an overall mean of
36.9 mm. The vanablhty in shell helght was related to the soaking time of the spat collectors
wh1ch ranged from 68 to 152 days The most productlve long hnes were located in the vicinity
of Corey's Island, Horseneck Channel and Canoe Rock. The greatest recruitment was observed
at Corey's Island which yielded 1882 scallops averaging 6.1 scallops per collector, with
individual long lines harvesting 18.2 scallops per collector.. This study indicates that 4.
irradians will settle on artificial spat collectors contaJmng monoﬁlament which may offer an
aItematlve tool for resource management and stock enhancement

Introduction

The bay écallop, Argopecten irradians is an e‘conomioally‘ importantu bivalve harvested

¥

lDepartxnent of Fisheries, Animal and Veterinary Science, University of Rhode Island,
Kingston, Rhode Island, - - 02881 . .

’SRPEDD 88 Broadway, Taunton , Ma 02780

3Water Works Group P 0. Box 197 Westport Pomt Ma 02791

Office of Water | - ‘ 8 ) ‘- Oceans and Coastal Protection Division ‘




NSA1994Proceedings' o Chapten

commercxally and for recreation in coastal commumtres along the Atlantlc and Gulf coasts of the
“United States. The total supply of bay scallop meat for the United States between 1983 and 1992
showed a gradual decrease in the annual harvest. In 1983, 2,338,000 Ibs of meat were landed -
- compared to 356,000 Ibs in 1992. Comparing recent landing records with 1991, the 1992 season
decreased by 82,000 Ibs (O'Bannon and Holliday, 1993). These nationwide landmgs indicate a
notable decrease in bay scallop stocks within the last decade which needs to'be addressed.
Historically, Massachusetts has been the leading producer of bay scallops for New England and
the nation. Belding (1910) reported that commercial scalloping began in 1872 in Massachusetts.
. The most abundant scallop beds were found along the south shore of Cape Cod, Buzzards Bay,
" Martha's Vineyard and Nantucket. Matthiessen (1992) reported that between 1951- 1960

Massachusetts landed an impressive on average 915,000 1bs of bay scallops annually. However,

between 1981- 1990, Massachusetts landed 23% fewer scallops from the earlier decade. Since
Matthlessen s (1992) review, bay scallop harvests have declined further in the 1990'

: Recrultment Failures

, Sporadic recrultment failures have always been- reported along the Atlantic coast, with

~ stocks constantly wavering from year to year (Belding, 1910). A precise cause for the
recruitment failure is not known, but evidence suggests that a number of factors are to blame

such as nuisance algal blooms (Bricelj et al., 1987; Summerson and Peterson., 1990; Tettelbach

and Wenczel, 1991 ), poor water quality (Stewart et al., 1981), industrial waste (Beaumont et al.,

1987), fishing pressure (MacFarlane, 1991), envrronmental conditions (Gaines and Ross,1983;

Tettelbach and Auster, 1985), habitat loss (Stauffer, 1937; Cottam and Addy, 1947, Marshall,

- 1960; Fay etal., 1983) and predation (Peterson et al.,1989; Prescott 1990 Pohle etal, 1991)

In general, it is beheved that sporadrc recnutment and dechnmg stocks are related to the

bay scallop's life span of 20 to 26 months in New England (Belding, 1910 Gutsell, 1931;
Roberts, 1978) and 12 to 16 months in the mid-Atlantic (Castagna, 1975). This short life span
coupled with the previously mentioned factors are responsible for the decline in scallop -
“harvests. - After consecutive years of poor recruitment, spawning stocks are reduced, thereby
adversely affecting the fishery over time. Most coastal communities are unable to rebound
‘without some type of management intervention. As a result, many communities implement
- reseeding or transplanting programs to enhance the natural stocks (Bums 1990; Tettelbach and
Wenczel, 1991). The most common practice is to purchase aquaculture seed from hatcheries.
Yet, hatchery reared seed may not survive well when transplanted or reseeded into the estuary
prior to the winter season. Consequently, seed purchased to rebuild stocks may not live to

~ spawn (Tettlebach et al.,1990).. Furthermore, the avarlablhty of seed at affordable prices is often -

a limiting factor in implementing a reseedmg program 'in some small coastal commumues
(Sherman ‘pers. com. )(thure I )
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Methods Availabie for Coastal Communities to
Enhance Bay Scallop Stocks

RESEEDING
Purchase seed - © Shellfish | - | Artificial Spat °
Aquaculture Propagation Areas | Collectors

Figure 1.

Stock Enhancement: Artiﬁcial Spat Colléction |

Asa consequence of fluctuatmg scallop stocks many countnes such as Japan Tasmania,
New Zealand and Canada have devised various schemes to enhance natural stock. Methods such
as reseedlng, artificial propagation and artificial spat collectors have been mcorporated into
management plans. The collection of natural seed with artificial spat collectors, in addition to
reseeding, has effectively resulted in stabilizing the scallop fishery. The artificial spat collectors
have not been commercially utilized in the United States, but are widely used in Japan (Ito and
Byakuno, 1989), Tasmania, New Zealand (Bull, 1989), and Canada (Cropp, 1989 ) as part of
~ their overall scallop management program . In addmon countries such as Mex1co (Verdugo and

| Ofﬁce of Water - 10 Oceans and Coastal Protection Division
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Caceres-Martinez, 1991), Scotland (Fraser 1991) Yugoslav1a (Margus 1991) and Ireland

(Burnell, 1991) are utilizing artificial spat collectors to study scallop populations and to assess
 the potential for establishing a commercial fishery. With the advent of the artificial spat -
collector, Japan has maintained a commercial scallop fishery by collecting scallop seed in areas
which had lost eelgrass beds (Ito and Byakuno, 1989 Ito, 1991)

Artificial spat collectors of s1mrlar des1gns have only been used for expenmental
purposes in the United States. In North Carolina, Ambrose et al. (1992) used artificial spat
collectors of various colors and different surface size to determine factois influencing scallop
recruitment to the artificial collector. ‘Researchers on Nantucket Island, Massachusetts collected
'over 40,000 scallop spat from 90 collectors placed in early July. After reaching 10 to 20mm, the
- scallops were transferred to larger floating cages. Once the scallops reached 40 to 50mm in shell
helght, scallops were redlstnbuted onto the shellﬁsh beds (Kelly and Sisson, 1983)

, Nevertheless very few New England coastal communities have attempted to utilize.
artificial spat collectors to investigate the settlement and recruitment of bay scallops to artificial -
. substrate or as part of a management strategy for long-term stock assessment and enhancement.

‘ Westport Estuary

The Westport vaer estuary harbors one of the most productlve shellfishenes in
Massachusetts (Fiske et al, 1968) Histoncally, Westport has always enjoyed successful bay
scallop harvests, rarely experiencing large fluctuations in scallop stock (Figures 2 and 3). In
1985, Westport harvested a.record 66,000 bushels of scallops which produced $ 2.5 million for
the local economy (Westport Annual Town Report, 1985). However, since the 1985 harvest,

. only meager amounts of scallops have been harvested. The recent decline in. this once prolific
resource questions the feasibility of future commercial scalloping in Westport. Furthermore, the
harvesting of clams, quahogs and oysters have been drastically reduced due to shellfish bed
closures from fecal pollution. The lack of a successful bay scallop set coupled with shellfish
closures have hurt the local and regional economy in southern New England. Faced with the

. decline in scallop stocks, other methods of stock enhancement are needed to malntam bay

' scallopmg : : .

‘ The purpose of this research isto mvestlgate settlement and recruitment of bay scallops
' to artificial spat collectors at various study sites throughout the Westport River estuary. The
' goal of the Bay Scallop Restoration Project is to collect sufficient numbers of juvenile spat to be
placed in protective grow-out rafts at propagation areas in the estuary. The juvenile spat
collected from artificial collectors will be used as spawning stock. This preliminary research
- provides insight into the feasibility of implementing artificial spat collectors and spawner rafts as
long-term enhancement tools that could help restore bay scallop stocks in the Westport estuary.
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Material and Methods

During the summer of 1993, spatlines cop’fainin}g 20 to 25 individual spatvcol‘leétors were
deployed at 9 study sites within the Westport Estuary (Figure 4). Artificial spat collectors .

Office of Water , ' ‘ 13 :

Oceans and Coastal Protection Division




NSA 1994 Proceedings o o ' Chapter2

consisted of (Zmm - 4mm) 50 lb plastic mesh onion bags ﬁlled with monoﬁlament (Figure 5)
Spat collectors were weighted in order to maintain a vertical soakmg position. Horizontal
spatlines 28 - 35 meters long were sequentially deployed between June and August 1993. Each
spatline was color coded by date to aid in the determination of soaking time. A total of 89
spatlines and 1,400 spat collectors were deployed into both branches of the Westport River.
Spatlines were strategically located within close proximity to adult scallops held in spawner rafts
and in the vicinity of historic scallop beds seen in Figure 2. Each raft contained approximately
300 sexually mature adult scallops. Spatlines and collectors were refrieved in September and
October 1993. Spat collectors were opened and several quantitative and qualitative variables
were analyzed from each collector, noting the location and time. Juvenile scallops were counted
and shell height (mm) was measured with hand held calipers (0.05 mm) precision. Fouling and
predatory orgamsms were also 1dent1ﬁed
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Results and Diseussion', '
_Spat Settlement

" Settlement of Sc:allops to artificial spat collectors was successful in the summer of 1993.
A summary of each site is shown in Table 1. Of the 4,002 scallops collected, Corey s Island
 displayed the highest recruitment of any study site, harvesting a total of 1,882 in 19 spatlines.
The average number of scallops/collector for this location was 6.1 (Figure 6). Individual spat
collectors deployed in July averaged 18.1 scallops/collector with the greatest overall recruitment
of 32 scallops in one collector. The second best collection site was Horseneck Channel which
harvested a total of 621 scallops averaging 2.16 scallops/collector Canoe Rock also displayed
favorable recruitment harvesting 491 scallops/collector and averaging 2.58 scallops/collector In

 general, the highest recruitment values were observed at Corey's Island, Canoe Rock, Hick's

Cove and Horseneck Channel spatlines deployed on July 4th and July 18th (Figure 7). The :
analysis of the individual spatlines deployed at Corey s Island showed that July 4th had greater
recruitment than July 18th (Figure 8).

In summary, during the summer of 1993, bay scallop spawmng in the Westport Estuary
may have occurred during late June and m1d-July Maximum recruitment estimates were
observed for those spatlines deployed the week of July 4th and July 18th with Corey's Island
representing the best study site, having the highest total recruitment value of 1882 scallops.

SUmmaryof Westport River Research

Resuits of Summer 1943
v T MEAN MEAN | RANGE
| 1 s TOTAL - -
LOCATIONS SPATLINES | SCALLops | SCALLOPS | SHELL | OF
DEPLOYED | HARVESTED PER HEIGHT | SOAKIN
: YED | HARVE! COLLECTOR | (mm) | GTiME
CANOE ROCK 12 /i 2.58 371 | 108 - 152
COREYS ISLAND 19 1882 6 25 | 75-114
HICK'S COVE 5 341 3.04 322 | 93-400
HORSENECK CH. 9 621 2.16 ~ 298 | 89-118
JUG ROCK 6 131 151 | 268 58
MASQUESATCH |3 — 33 T 5.65 30.7 122
RAM ISLAND 5 183 , 3.21 315 | 88
SOUTHARD SHORE 16 158 | 0.62 304 | 93-100
SPEAKING ROCK 3 163 3.01 25.1 80

TOTALS 88 4002 - NA 36.9 mm | 68 - 152

Table1
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Recruitment of Bay Scallops to Artificial Substrate
in The Westport River
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Recruitment of Bay Scallops to Spatlmes in the Westport
Estuary Deployed from June to August
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drowth Measurements

The _]uvemle scallops harvested from the collectors ranged from 4to 60 mm in shell
height, with an overall average of 36.9 mm. The difference in shell heights related to the soaking

time of the long lines which ranged from 68 to 152 days. Canoe Rock dlsplayed the largest

shell helght averagmg 37 1 mm with the longest soaking time of 152 days, whereas Corey 5.
Island averaged 25 mm scallops with 2 maximum soaking time of 114 days (Table 1.). A
frequency distribution of spatlines deployed at Corey's Island exhibited a difference with respect -

o to the size classes observed. Spatlines deployed on the northwest side of Corey's Island were
‘smialler than the scallops collected from the northeast spathnes However, northwest spatlines

were deployed on July 18th, one week shorter than the northeast spatlines which may explain for
the dlfference in shell helght (Fzgure 8)

Lastly, normahzatwn of the shell helght measurements was conducted in order make a
companson of poss1b1e scallop growth at each study site. Scallop heights were normalized to a
soaking time of 89 days. The 89 period represented the modal soaking time observed for al
spatlines. As a result, the mean shell height for all locations using the 89 days was
approximately 30.2 mm (Figure 9.). Jug Rock dlsplayed the largest scallop height
approximately 34 mm. The Masquesatch study area displayed-a lower value which may relate to
havmg 3 spatlmes and harvestmg only 32 scallops w1th great vanatlon in size.

Normahzmg of growth measurements only suggests p0551ble growth potentlal and not an
actual growth rate of scallops within at the study sites. Since individual growth rates and
settlement times vary in estuary systems, determining these factors becomes difficult without
larval sampling and marking individual spats for growth monitoring.

 Office of Water 18 Oceans and Coastal Protection Division
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Bay Scallop Shell Heiéhts in Westport River
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Fouling Index

A fouling index was created to access the ' clea.nhness" of the artificial spat collector
Collectors were rated on a scale of 1 to 5, with 1 representing a clean bag and 5 a heavily fouled
bag. Collectors were closely examined with respect to this index. Spatlines and collectors with
longer soaking time were heavily fouled and givena rating of 5. A majority of the spat collectors
from Canoe Rock, Corey's Island and Horseneck Channel had soaking times over 100 days. As
a result, these collectors were glven ratmgs ranging from 3 to 5. The remalmng locations
(displayed a variety of ratings from 1to 5. The Jug Rock study site had the cleanest collectors
averaging 2.5 rel