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Propagation:

Shdlfish propaation for the Town of Nantucket, for the year 2006congsted of
mainly oygers, quahogs and scallops Muscongas Bay Aquaculture, of Maine was able
to provideonemillion oyders a thelmm range Several failures of quaog prodation
dueto avibrio occurred & Muscongas, which resulted in the dday of the acquirement of
quahogs Quahogseventudly came from Aqueaculture Research Corpordéion on he
Cape Transects and quadrates of s0ft shel clams and qudnogswere paformed to test the
success of earlier plantings Transects of scallopsand esl grass were paformed ona
large scale, to providea stock and habitat assessment, and will be in aseparate repott.
Grow out of the shdlfish took dace a the Boa House at Brant Point, while collection of
scallop gat took place inthe harbor. $avning cages were also used to increase the
naturd set of scallops as well as a pawning tank a the Boa House. This year atotal of
9 cages were employed. A grant from the State completed the recongruction of hepier
at the Boat House, and the use of asecondflupsy was employed this summer.

Oysters:

Oyster grow outof 1,000,000 aimals @ 1mm was successful with little
mortality. Oysters arrived in late May 5/31, and were grown outinto December, because
of unsasonably warm water temperatures (45% @ the Boa House on 126). The
average Sze rangewas 19-25mm upon elease 11/7 -12/19. Approximately 300,000
sieved well throughoutthe summer attained agreater sze range 30+ mm. A porton of
this larger group vas released at Sesachacha Pond Hither Creek, and & the Old North
Wharf. Also rdeased with these groups were approximately 2,000 individuals tha had
been ove wintered asecondyear. This dlows for smaller younge males and larger
older females to be set in the same location, & a Sze range tha will hopefully escape
predaion. Hopdully these dteswill begin to benefit from bioremediation (the filter
feeding of the shdlfish), which should improvewater quality. This should then increase
the survivability of those oygers, and dlow the establishment of self sugaining reefs;
which will then have theability to st oydersin other locations

Another porton of he large oygers, goproximately 3,000 vere placed in a grow
outcage (30 x 20 xOptthe Boa House to ovewinter. These over wintered oyders
will beused in 2007 to st both male and female oyders a the same time. Following
several years of growth and meturity oyders typically change sexes, frommale to female.
Setting both age groups dlows for the setting of boh ganetes when temperaturesrise.
This should increase the patential for fertilization, initiating anatural setting pro@ss of
propayaion. Hopédully thiswill then begin to buid areprodudive popuktion large
enough b sudain itself, and have an dfect on improving water qudity through
biofiltration.

Another form of stting oyders with shack was employed this summer in
Madaket. Joa bagswere filled with shdl, (dippe shdls were used this summer) then
oyder spa was poure into the shdl bag for growout This form of propaaioniscalled



a Remote SetQ) and allows the oyders to accrete to larger shell, and growout without
settlinginto ft sediments where they would suffocate. The shack dso hépsto prdect
agang predation, urtil the oyders attain alarger Sze. This may proveto bean effective
method of oys$er propagaion in Hither Creek where sediments are thick.

Naturdly occurring sts of oyders are nov bang sen in Sesachacha Pond, &
well as Madaket Harbor (Rersond observations and convesationswith Madaket
Harbormaster). Oyster propagation dforts appear to beworking, however untl
independent reefs are established recruitment will have to be augmented via aquaculture
to enaurethe viability of a self sugaining reef. The paentia for biofiltration is great
because each adult oyger can pump up b 50 gdlonsof water aday. Also, if reefs can be
established in dosed areas now, then they will be able to st remote satellite areas on
ther own. Actingas spavning sanctuaries, these reefs will be able to promgae oyders
in @pen to shdl fishingOareas where they can then be harvested.

Oysters were released prior to the winterization of he Boat House. Thisaso
coincides with falling water temperaturesthat would initiate the peaiod of essation for
shdlfish.

Number and location of oysers released in November and December:

300000 Sesachacha Oyster Reef
40Q000 Ad North Whaf

250,000 Medaket

3,000 Brant Point

3,000Boa Hous Overwinter Cage

agrwNE

Quahogs:

Quahogswere agan orcered from Muscongas Bay Aqueculture of Maine,
however thefirst set of 1 mllion @1 mm acquired a vibrio jus oneweek prior to
shipment in early June A second tting was attempted, with a shipment date closer to
theend of duly. Thisfollowing set also was compromised bythe same bacterial
infection. Thesetypes of losses are na uncommon in agueculture, and ae amog aways
caughtbedore any dsease is passed on b the intended recipient. Only Massachusetts
State gpproved facilities are used for the procurement of shdlfish, and ae required to
pass several tests for disease control.

Typicaly we try to obgin larger quantities of shdlfish which can be purdased at
reduced cogs at smaller sze ranges, then gown outto alarger sze to avoid predaion.
This was not possible this summer, butwe were fortunae to find a State approved
hatchery tha had gock available. Approximately 350,000@ 4-6mm were purdased
from the Aqueculture Research Corporéion or (ARC) on Cpe Cod. Beause of the
mishgps and ddays we did notreceive the quahogsuntl 8/1. Thegrow out proess
continuel foraslong & posible, 0 as to maximize growth throughoutthe summer. The
quahogswere released baween 11/10and 1144 in two areas (Mononoy, and the
Horseshed). These arethetwo largest areas where recreationd fishing for qudnogsis
primarily done



Therelease of the shdlfish was as close to the cessation peiodas posible. This
iswhen temperatures fall, (approximately 45%), beore winter. Thiswill also increase
survival, because this is when many marine species, including predaorsgointo a
dormancy. Thismoreintensve strategy toward propaéaion should prodice shdlfish & a
greater sze, thusreduang predation. Thisthen should hdp maintain a shdlfish
popuktiontha is actively fished. Sizesranged from 6 to18mm with some incdental
mortality, and release a the Boat House from handling.

Number and location of quahogsreleased in November:

1. 200,000 Horseshed
2. 150,000 Mononoy
3. 1,000Brant Point

Soft-Shell Clams:

Soft-shdl clams were notordered this year as the propayation efforts from @2
and O03@penr to have taken off well. Transects and qualrants were limited this year as
moretime was spent on an edl grass and kay scallop gock assessment. An orde in 2007
will beplaced for soft shdl cdlams, 0 as to buffer the continud lossin heavily fished
areas like the mud flats outside Polpis Harbor. The lower habor gpears to beacting
well as a spavning sanduay, asit is dosed to shdl fishing because of fecal coliform
counts, and Division of Marine Fisheries sandads

The planting of ©ft shdl clam seed dso gppears to beworking well as stes are
carefully selected. If 9tes show alack of clams, butan abundance of worms they are left
fallow for a least two years. Thisisto dlow the predator to prey ratio to bdance ou
before plantings If site selection were ignored, then plantingsmay only befeeding the
worms, and aabsin tha area. The monitoring of popuétionsmug continueto be
performed if a healthy popuation, (onethat can be fished geadily, and has the ability to
replenish itself) isto be maintained.

Scallop Spat Collection:

Spat collection for O06vas as poor & the O0Season, with subgantial losses from
imprope boding, and or \anddism. Sa bagson 5 Ines, with 20bags each for a total of
100 baswere st early to late June6/5-6/27. A small line of 9x was aso hung offone
of theflupsy units a the Boat House to check for setting imes and development of larval
scallopsin the habor. Temperatures increased early in the Head of the Harbor (68%o0n
6/5), then lowly warmed into the Lower Harbor to reach (68% on 6/13) & the Boat
House. Temperature fluctuationsoccurred oddly throughouthe summer with regardsto
spawvning regimes. This may have contributed to an early set, from nubadults and 2 yr.
adults. This recruitment was mog likely minimal, because of the limited nurrber of these
age classes present and available to gpawvn. This would however lead to some very large
seed bang produed in the 006 awning sason. A fall spat linewith 20 baswas set
8/24. Find setting emperatures occurred between 95 and 98.



Growing temperatures (45¥% and >) fluctuated well into the winter andthe
following year at some locationsin the Harbor (40%@ Wauwing on 125). Soa
checked from a bag off thefall line does eppear to bein cessation (45% @ Boa House
1/9/07), & there is no apparent shdl growth occurring throughou the winter months
However these higher than nomal temperatures, and emperature flucuaionsmay have
consequences notreadily discernable. For example, acontinued metabolic activity may
cause acertain dress which could result in adecrease in longevity. This may aso
however result in a more sexudly maturegroup of sallopstha would beableto pavn
as von a temperatures reach the spawning zone resulting in larger seed <callopsthat
will be capable of the same. Unfortunately large seed scallopsare often fished on
because they produe a marketable sized meat.

Summer Spat Lines with 20 Bags

Line Date Placed: Location: Date Removed: # Colected: Range

1 6/5 Haul Over Missing Unknown Unknown
2 6/8 Pocomo East 8/23 Cutw/ 78 8-43mm
3 6/14 Quase 8/28 Cutw/ 53 12-50nm
4 6/23 4" Bend Missing Unknown  Unknown
5 6/27 3“ Bend 8/11 Cutw/ 11 8-32mm

Traditiondly there are two pawvning stsin Nantucket Harbor. Thefirst occurs
in the late spring/ early summer when temperatures rise rapidly from 68/ to 72%, and
the second when temperatures fall back through ha range (Belding, 1910) These are
called the summer st, and fdl set. However any temperature fluctuationsthroughthat
range either up or dow may induce additiond spawning events. Thiswill result in wide
range of size groupswith the mgjority beang smewhere in the midde of that range The
fall set occursduring the last temperaturedrop tirough he range mentioned éove
Before temperatures drop furher and eessation (45F) setsin, these fall set (nub) allops
may reach up b 20nmm and commonly have sze ranges beween 3-20mm, with averages
closto 10mm.

Fall Spa Linewith 20 Bags
Line Date Placed: Location: Date Removed: # Colected: Range
1 8124 Pocomo West 10/31 o Boa Houe Cutw/ 1,000 3-15mm

Initial indicationsfrom thefall line represent greater pawning activity at the end
of the season, which can trandate to agreater porton of he biomass beng ofless mature
adults than would be preferred. Itcould dso mean tha water qudity issues are delaying
the spawning of dready mature individuds. However there islimited early spavning
occurring. 9, itismorelikely an issue of the lack of older age classes present; as the
result of intense fishing pressure and retural mortality.



Sexud maturity of the bay scallop plays amajor role as to when goawvning events
may occur. Sallopsover theage of 12 nonthswith sufficient shel height, Szeable body
mass, and well developed gonalswill spavn with the as mentioned temperature
fluctuaion. There may beas many as 6 aye classes of scallopsin the waters of Nantucket
following the Fall set of any given year (see power point presentation O06however only
three of these would have been able to pavn during tha summer season. Two of these
age classes are actively fished, leaving only oneage dass (1% yr. Classic Adults) to
spawn prior to thefall of any gven year.

An age class represents scallopsspawned a different times, from the summer and
fall, overlapping a period of three years. The reprodudive sock a the age of pavning
of this biomass would indude 1* yr. Qassic adults (12-14 months with agrowth ring
between 1 150(30nm) to 2 350(65mm)), poentially Nubs(12-14 nonths, provided
that they have an annual ring > 1/50(10mm)) (Belding,1910). Also capable of spavning
are scallopstha have two growth rings Nub alults (18-20 nonths), and 2" yr. assic
adults (22-24months). The early spawning scallopsthat would areate Classic adults
(scallopswith growth ringshigh ontheir shel) are the 1% and 2 yr. Aassic aduts, and
the Nub adults. Nubswill spawn late, if at dl, depending on sze of growth ring,
maturation of gona, and ime of falling emperatures. This resultsin thecreation of
more Nubs Variationson this modd may occur, dgpendant onthe health of the previous
growps, water qudity conditions and fluctuating emperatures. So, even 1*yr. Classic
Adults with growth ringsin thelower range may spawn late. Resultingin thecreation of
more Nubs or scallopswith growth ringslow on ther shdls near the hinge.

A declinein ga collection an also beexpected when there isa decline in the
overal biomass. The O0BD06 fhing eason havest was the wors on record,
approximately 5,490 bukds. The season prior, 32,500;and five years prior to that there
was an average of goproximately 15,000 lishds landed each year. Nub sallopsare now
beng havested, andthe sharp increase in landings followed byan even harper decline
is now an intense debate. The O0BD07 Bhing season may beworse than the last, and this
could mean tha the biomass has reached a threshold limit for naturd reprodiction. In
orde to increase or even dudain the fishery, hachery raised animals may be required to
strengthen the popuktion. Afisheries closure may adso provesuccessful to restorethe
biomass, however nather of two choiceswould come withou undesired affects. Never
the less some sort of conervation measure should be implemented, such asre-indating
thenubor ring (mnimum growth line) rule bang.

Scallop Seed Relocation:

The Marine Dept. has often worked in the past with fishermen to move large
amounts of scallop seed a the end of the fishing sason. The purpog of this endeavor is
to improveenvironmental condtionsfor the seed, 9 tha spawvning and development are
optima. Thedecisionto do ® is often based on bcation, and deoth in the harbor, as well
as the concentration or number of seed in any given area. The need for rdocation is not
aways necessary. However if there are high mneentrationsin shdlow areas, or aeas of
poor water qudity characteristics, the areas mug beinvestigated with rdocation in mind.
Optimal relocation stes would bein mid harbor aeas, where there is a depth of 8100
andwhere eel grassis presentin concentrationsof 25% or greter. Thistakesinto



congderation conditionsfor pawning pumposes, uch as circulation with respect to larval
retention ime, and environmental condtions such as water temperatureand dissolved
oxygen content. Multiple spawvning stes may also bechosen, dlowing foradivision of
the setting proess; which avoid subject a significant porion ofthe reprodtctive biomass
to any oneadverse environmental or climatological aff ect.

Verbd reports of large numbers of seed were received from several fishermen
during the O03D06ishing season. However spa collection from O0Spawning sason
was low, and dive transects from O06Eawning ason did notreveal any grest quantity
maturing adults prior to the opening of the O08D0Ti shing season. Nor was there seen
any great quantity of shack, or shel from a suppod large set of seed fromthe 05
spawning sason. At the close of the O0BD6 fishing season there were no repotts of
large numbers of seed in dange, or in shdlows that needed rday to deeper water, or
movement from areas with poor growoutconditions Hence no sed relocation was
performed for a the time of the closure of the O0%D06i shing season. In sead planswere
drawn up for asock and hebitat assessment, during which maturing adults would be
collected for the spawning cages for the summer of O06.

Scallop Spawning Cages:

Spawning cages are maintained and monitored from year to year to supplement
the naural spavning biomass of bay scallopsin Nantucket Harbor. Scallopsare known
to pawn in mass, and o the dengty of scallopsin dose proximity should increase the
potential for fertilization. Socking dendties have varied dighty from year to year. An
optima nunber for survival throughthe spavning sason was deermined following the
summer of 003 Themortality rates were very similar between the densties of 30-50
scallopsper tray, 0 the number was increased to 50 ndividuds per tray.

The caging of hese animals is extremely detrimental to their health, decreasing
circulation, increasing nortality; these conditionsalso dday the time paiod of awvning.
Because of this scallopswere collected in dive transects jug prior to the O8 pawning
season o dlow for naurd conditioning, and  reduce theamountof dress the
individuds would besubjected to. The 1% yr. Classic adults, a& or aound 12months of
age were the target age class for this years spawning ages. Colection was carried aut
from the end of May to mid Juneg upto the point where by the scallopswere spavning &
they were bang loaded into thelast cage. Thetemperaturethroughouthe harbor wes
approximately 68°F at thistime, 6/13. Nne cages were completed, each holding 19
individuds, placed onthree traysin bags

Cages 1-8 were taken to Quase based onprior knowedgeof drculation and
environmental conditions with regards to optimum spawning and recruitment conditions
The 9™ Cage because of its condition, (which was probaly dueto the agitation the
animals experienced in the caging proess), was placed off the east sde of Pocomo. This
was doneto avoid disrupting the natural spawning pro@ssin cages 1-8. Mog of these
scallopsat this time had glossy black goreds and we wanted to avoid an unreturdly
initiated partial spawn of sallopsnotyet fully mature. The point of the spavning cages
isto place as many individuals in close proximity to oneanather in orcer to maximize the
incddence of fertilization, and bokter the naturd recruitment proaess and there by
increase the biomass as awhole.



On 8/ the cages were ingected to dean the bags of biofouling, remove dead or
dying sallops and collect ore individud from each cage for histology. Usudly only a
visud gonald ingpection is done bu thisyear Val Hall and her team of internswere
equippeal with a Microtome machine. This alowed them to peform amicro-cross-
dissection histology of hegorads Also paformed to test for gpavning activity, was a
gonald smear, or gaining proess peafected by Dr. Sephen Estabrooks also & the
Nantucket Marine Biological Laboraory, a.k.a the Boat House. For thistest one scallop
was taken from each cage duiing theingection. The histology pioved the scallopshad
ripened, and were pawning. Mortality was very low at this point in time, and averaged
only oneindividud per bag, equd to three pe cage. Husthe onefor dissection,
mortality by 84 equaesto only 3%.

Total Mortality and Deployment Time Period:

Cage# Deployed Retrieved Alive Dead Sippd %Mortality
1 5/30 1013 69 81 10 60%
2 6/1 1013 111 39 9 31%
3 6/1 1016 67 83 9 61%
4 6/6 1019 71 79 7 57%
5 6/9 1023 89 61 2 41%
6 6/12 10/26 72 78 14 62%
7 6/12 10/26 70 80 6 57%
8 6/12 10/31 76 74 1 4%
9 6/13 1012 75 75 7 54%

* 9% Mortality indudes the nunmber of individuds with dipped hinges, butdoes not
indudethe scallopsused for histologcal dissection.

The average mortality in the spawning cages for the O06esason wes on he high
end,52%); inddentally harbor emperatures reached 8C°F for thefirst two weeks of
Augug. Thiswould beespecially na god for acaged group of €allopsthat was
recovering fram the spavning pro@ss. This total mortality is also based upon date
retrieval, enauring that dl scallopsin the cages would have had a chanceto pavn. A
gross dissection was performed on te surviving sallops Of interest, was that notall
scallopsshowed sgnsof having completely spent gonals as referenced to byther color
on agonald indicies chart. Modly these scallopscame from the group known as dippeal
hingescallops which had suffered some gress from the caging pracess.

A decrease in mortality in the future would mog likely be atained if the scallops
are released from the cages shortly after spavning. The 8/4 ingoection srowed vey little
mortality, and the ensuing dssectionsshowed adefinite incidence of spavning. A
release of the cage scallopsin the future, following atwo month peaiod of progr
spawvning Eemperature, should decrease mortality in the spawning cages. Thisin
conjundion with an, as late as collection date as possible should maximize the spawning
potential, with ou negaively affecting the biomass.



The spawning poentia of aQGcallop cageOhas never been measured, bt it must
greatly contribute to the overall biomass of any given aea when deployed progerly.
Spawning cages will continue to be used in the futurein orde to enhance the fecundty of
the naural popubtion. However the over wintering proess for these cages will be
discontinued, asit is derimental to the health of the animals. The locationsfor
deployment will be based on water qudity, habitat viability, and drculation. Thetiming
of deployment will be based upon veter temperature, and maturity of the ageclass being
utilized for the proaess.
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