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Preface

i

" This document is intended. to 'réspo‘ﬁd toda
- growing demand for information on intensive, off
‘bottom aquaculture of the eastern oyster,
: 'Cr;f;ssostrea virginica, in Virginia and
{| neighboring coastal states. ‘During the early 1990’s,
as the epithet of the wzld oyster fishery in the region
_was being written, mte'rest in alternative approaches
 to culture oysters grew considerably. At the time of
this writing, we estimate that over 200 separate
offhottom oyster culture operations are underway
within Vn'gmla Many of the individuals involved
are gardene'rs gmwmg just enough for personal
consumptwn or marketmg through cooperatives.
Others have backgmunds as tradttwnal watermen,
Still others are more broadly mvolued in shellﬁsh
aquaculture
_ This publication rep'resents an attempt to
partially fu Ifill the requests from oyste'r gardeners
for mfo'rmatwn on appmaches towards cultunng
oysters. ' ' ’
The approach described here 'reﬂects a strategy
" which we have been deve[opmg and refining over
the pas' "8_3rea'rs Itis nelther complete nor excluswe
: ted'--:'ow' ds 'th "cu twre of C. Vfrgmtca

*_Historical Perspective

by

The demise of Virginia’s oyster fishery has

‘been over 100 ye:;{s in. the makihg. :The

initiation of this decline had as much to do

~with the development of the steam canning
process in the 1870’s as it did with the presently -

faslnonable excuses of pollution and disease. ‘
This process ‘made possible the wholesale over
exploitation which ult_lmately_ led to reduction
rof»‘p\op.ulations below that capable of coping”
with natural threats or sustaining a fishery.
Duri'ng the past few decades, oyster
populations in Virginia have been particularly
hard hit by the sustained presence.of two
parasite-induced diseases (MSX [caused by
Haplosporidium nelsoni] and Dermo [caused by

Perkinsus marinus]). These protozoan parasites

have been found at record high levels in recent
years; Dermo has now spread to all public

oyster beds in Virginia and accounts for 70 to
90% mortality in most (Burreson and Ragone
Calvo, 1996). Recovery of the traamonal
fishery would appear :to depend upon a
significant abatement of the disease problg-m
coupled with improved water quality and

- alterations of management practices. There is
"httle eVIdence that all of these will oceur in .

Contrary. to popular accounts these:-
diseases are not caused by viruses, but rather-
by single-celled protozoa. The causitive agent

“of MSX is Hap_lospoﬁciium nelsoni; Dermo results®
" from infections by Perkinsus marinus, Neithier . .
parasite is harmful to humans and no threatis:
-posed by consuming shellfish infected with .- -

either parasite. P. marinus is enderfic to the

area and Dermo discase has likely afflicted:

S
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T i N . ) ..
oyster populations’ for a long time.

'progfams at VIMS and

'Reeent‘

“ molecular evidence suggests, however, that H.

nelsoni may have been introduced to the region

-~

within the past half century. -

- Both parasites thrive in salmmes above
15%o and exhibit lowered virulence at lower
salinities.
climinated from its host, while P. marinus

‘persists at lower salinities but d(g_es_ not reach -

pathogemc intensities.

New infections of both H. nelsom and P.
marinus generally occur during warmer months
with the peak period for new Dermo infecﬁ_ohs

_generally occurring in August and early

September in Virginia (Burreson and Ragone

Calvo, 1996). MSX infections can arise from

May through September, yet the life cycle of

H. nelsoni and the. mode of infection remain

- unknown. S -

Overview of the Strategy

Growing oysters in the presence of these -

diseases requires an integrated strategy which
emphasizes (1) brood stock selectmn (2)
management around disease and (3) rapid
growth to Karvest size. All too oftén attempts
to cultute oysters have: focused on just one of
these components to the exclusion of others,
for instance, the development of a “super”
T diseasé resistant oyster ot -a parttcular
containment system for holdmg oysters off the -
bottom. '

Brood stock ae[ect:on The development
of oyster stocks with dual resistance to’ both
Dermo and MSX has been the focusof research
)}{utgers University.
While Tecent’ progress has been made toward

. .
_ this goal, it is -unlikely that a fully re51stant

oyster will ever be developed. A more realistic

scenatio is that continuing small improvements

Below about 10%0 H. nelsoni is-_;

in the disease _tdlerence of ’OVI-'StE:’t stocks will
improve the success of integrated approaches
to oyster culture. . .

~ The most 1mp0rtant pomt for the oyster
gardener with respect to brood stock selection
is to ensure seed is purchased from a hatchery

_Wthll has used Dermo-tolerant animals as

spawning stock. By this we mean oysters which’

-, come from high salinity, disease endemic areas.
- We generall‘y find that offsprmg from such.

oysters can survive one summet Of exXposure

" to Dermo. ‘In contrast, oysters produced from

Al

stocks which have had little historical exposure

. to Perkinsus marinus (e.g., those from low salinity

regions of Virginia and north of Delaware Bay) .
generallyare very susceptible to the dlsease and
seldom tolerate even light exposures.

Selected lines of oysters with a high degree
of res1stance to MSX have been developed
over the past 35 years at Rutgers University;
unfortunately, these stocks initially proved to
be highly susceptible to Dermo and slow
growing, Current selective breeding efforts at

- VIMS and Rutgers are further developing these

stocks to be more Dermo tolerant and faster -

growing. Within the next few years we expect
that brood stocks from these programs will be
avallable to commercial hatcheries for the _

production of seed.
Managmg around dfsease The second
component of our strategy 7 for culturing oysters

is to manage around. the diseases. One

approach to doing this is spatial. Below 10%o0

salinity Haplosporidium nelsoni does not persist -

- and, while Perkinsus marinus can survive at these

_salinities, it does not cause mortality, Raising

¢ . . e
oysters throughout the entire growing cycle in

low salinity can be an effective means of
avoiding disease, but it results in a very watery

tasting oyster which is genetally regarded as
. less desn‘able T

N



" single exposure dtiring the culture cycle

‘_ Highlights of the stra’te"gy:'

* Purchase disease-free—seecf
- produced from the best -
available brood stock;

~» Select a good growing site;

.*_Protect oysters from predators
with appropriate meshes;

* Keep meshes clean and
unobstructed;

* Harvest oysters as soon as
they are large enough.

A temporal approach to ‘managing around’

diseases, particularly Dermo, can be effective.

In Virginia, late July through early September 7
is the period during wh1ch new infections.of

P. marinus generally occur and existing

infections intensify. By avoiding expostire to
the pathogen during the early stage of seed
productiof, it is possible to limit oysters to;a
As
noted above, this level of exposure is generally
" not sufficient to catise mortal_lty in hardy oyster
'sfpck‘s. The two means by which a seed
producer may avoid disease exposure is to
spawn oysters in late June or early July (so that
*the seed do not go into overboard: nurséries
until the major disease threat has passed) or
to move earlier spawned seed into dlseaee—_free
(usually low salinity) nursery areas. -

* For the oyster gardener, it is important'to-

- ensure that the seed you purchase is dlseabe

. . free at the time of the purchase and that they"
‘were produced from the best available brood
stocks. A final aspect of temporal dlsease_

- management is to harvest oysters before they -

; enter their secondgsummer when P. marinus

-infections are hkely tormtenmfy and the oystets
succumb to Dermo. It is better to eat a 214
inch oystet in April than to wait a few months
forit to grow larger and lose it to-disease.
Grow them fast!- The third component of
the strategy is rapid growth to harvest size. This
has generally been achieved in off-bottom
culture, in which oysters are suspended above
the bottom in bags or floats. The principal-
behind this approach is that both the quantity
cand quaiify of the food -available to the oyster
is improved, w’heri_ suspended in the water
column. Unfort'u'narl:ely, there are no strict |
~ puidelines with respect to the best pos.ition in-
the water columi to place the oysters. Often
raising the. oysters as little as 6 inches above
the bottom is sufficient to reduce the amount -
of suspended sediments which they must filter
and improve their growth rates, but
| performance is very site specific and depends
in‘large measure on the bottom type. :

Opyster ‘growth rates are-also dependent
upon salinity. Below 10%eo oyster growth rates
are generally reduced compared to higher

- salinities; some stocks show intermediate
growth rates at salinities between 10 - 20%0
and highest.growth_rates at high salinities, but
that may be-a function of heritage.

The quantity and quality of food available -
to oysters can vary considerably betweéen

-locations and is a function both of the
+ hydrodynamigs at a site and the abundance of

phytoplankton in the water. At present the

-

best approach for an oyster gardener is
experiment with different areas to determine
the site whlch affords the best growth
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Ta ylor Float

The Taylor float, so called because much ™

Contamment Systems

A w1de range of optaons are avallable for maintaining- oysters off the bottom cach combmmg
advantages and disadvantages. Published methods include the use of fixed racks, floats and suspended
bags-e.g. the flexible belt (Creswell et al,, 1990) and the chubb ladder system (Skip Kemp, North
Carolina, Sea Grant College Program). No single method will work for everyone and no smcrle

- method guarantees success. Each grower must consider characteristics of the- growing site and his or

" her handling capabilities. We_ have outlined a few containment systems below, but do not méan to

imply that they are the most desirable for everyone. Recentlya number of different modlﬂcations

of these systems have become commen:laﬂy available. : : i

‘_.“-..

The 1mp0rtant features of any system for mamtammg oysters in off bottom culture are (1) adequate

predator protection, (2) mmunal flow obstruction, (3) ease of maintenance and handling, and(4)

low cost. Additionally, it may be necessary, depending upon lOCEltl(JD to. consider the 1mped1ments

of navigation or aesthetics 1ssoc1ated with the structures.

Mesh Type;_,and Measures

‘The descriptions of containment systéms
which follow and subsequent sections’ on
handling generally refer to mesh size based
upon a_linear measure “of the” openlng
Depending upon the constructlon of the mesh,
the shape of this opening may be square,
hexagon-or octagonal. - Thus, it is important

to know which lmear dimension is being
measured. For instance, the 1—1nch 16-gauge-

galvamzed wire mesT\ referted to below

mheasures 1 inch on a side from center wire to-
center wire, with a wire thickness of 1/16 inch

(Fig. 1a).

opening is, therefore, 1.4 inches.
mesh, marketed as KET-6 %2 mesh oyster bags
by Tenax@ is oval in shape with dxmenszons

as shown in Fig. 1b. .
Lo

of the deSigﬁ and original testing was done by~
]ake Taylor at VIMS, is constructed of 4 inch -
diametér PVC pipe and galvamzed wire (Flg :

2). The float is appt0x1mateiy_2 ftx8ftx1ft

The maximum dimension of the-
- Another.

-

' folded as shown in the figure.

nem

i

’ deep and is of -sufficient size to grow 1,500 to

2,000 oysters to market size, Lightweight,
schedule 20 PVC drain pipe works as well as
the more expensive schedule 40 pipe. Sizes of |
the pipe and the number of fittings are shown

. in Fig. 2. Theé mesh cage of the float is generally

constructed of l-inch square, double-dippéd,
A . - B
‘1 " ) - o

Figure 1.- M‘ESH‘me;ﬁiswremerttS' for (A) I6—gﬁa§e

galvqnized wire and (B) Tenax 1/2” mesh bags.

16‘geuge gélvanized hardware cloth, cut and.

Recently we

" have begun to use a plastlc coated form of this

wire, but cannot yet confirm that it has
sufficient longevity to justify the added costs.
The w1re cagé is then attached to the PVC float.
using cable ties or crab pot lme

S
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'anodes to this mesh to reduce co'rmswn and extend

It is important to attach zinc bars as sacrificial -

&

mésh liner made of thin pl’ﬁstic (sold as ]é)ird- -

netting to protect fruit trees) may be placed .

the life of the float. . S within the float and attached with cable ties.

Qpyster seed, which are too small to be This liner is inexpensive, adding only °

retained within the 1-inch mesh, may be placed approximately $1.00 to the cost of a float,

We have investigated several lid options for
this float including ¥4 inch thick plywood lids,

~inside mesh bags {described below) whlch are
then placed within the float. Also,“a Y-inch

* Figure 2. Taylor float design and appréximatE'materials cost.

| 10' , ]
1 1 .. 8'
: : : -
- o o Cut— | e e, - : : 1
48" Unfolded = . . 7 ‘ 2 ‘
: o | 12"1 ‘ - Folded - __ ﬁu .
: 12" ' oy
- PVC Float
Yol .
. ) 95'. . . .
i - —1 . . L
B - ~ N -
- (- L ) —4"Elbow ,
21'5" Top View.
= 4 N
5 ~ 'l ™ |
Materlals for 1 Tavlor float'
N ! i
'x 4'double- dipped 16 gauge vmyl coated wire, 1'% 1" SQUATES 1ovovenn, rreacrenaeeens st $15.90
2 10' lengths of 4" schedule 20 gauge PVC pipe. .cov.n.e, e e nens veveeneens 6,70
4 4" schedule 20 gauge PVC 90° elbows PN P PO SOOI U US PO 5.00 | -
gatg ‘ ]
20 14 4" black plastic cable ties.............. SO O OO E OSSOSO O OP TP PR UPP PP 2.70.
1" 3"x 8" wood strip for lid ...l IS 1.85
3'x 8 filter cloth for lid ....ccooviiiiiinne JUET et erta et 1.00 -
Gray PVC glue & PVC cleaner:. T O OO P DT OTPTDTIP T FOUPOPTOTROOS 1.00
24 #8 crab pot line........ Ve Tererirsentesiereie s bt bRt b bs et e oAb Y e b E e R bbb et bt e s e st s e s s s e b sttt ntes 0.60
14" stainless steel hog rings ....... et arnes Feebeetereeetta et re b e ernreressseeas et aasent SO RN 0.50-
Miscellaneous .....o.o.ve.. ceeeeaveraesesn e frsres i raresireerees FE PO SO P UOU RO UUPUUOUURIUPIOPPIPPTRRURRPIS 2.00
. C ) ' . . - i
Total v et rrerateesirbenerir e esasaarees retteateeren ...t oronaessestaare et eeairs e bt as e nrrrsaaans $37.25

| Some tips for making floats The wire is geﬁeraily purchase‘d- in 100 ft rolls wbich‘may actually vary in
length by several inches. Roll out your wire first and measure the total length before cutting, That way
if the roll is a little short, you can spread those missing inches among the cdts and stillget 10 floats per

: roll - : :




“shade -cloth and no 1"1615

- wire mesh,

Performance of different lid options vary with  ~
* location and opinions abolt the best type of

Lids have been
found to be useful in restricting the growth of

lid vary between culturists.

' macroalgae in the floats and reducing
predation’ by otters and seagulls.
barnacle and oyster settlement may be greater
under lids and seagulls roosting (with the
associated probleém of elevated fecal coliform
bacteria levels) may be greater on-floats with

{ids.

Individual culturists will need to

However,

experiment with the use of lids at their site to

determine their value. B
Several modifications to this basic design

have been used by growers in Virginia. One -

involves using plastic mesh instead of

galvamzed Plastic has thé advantage of not
corroding, but i is morte expensive, provides léss
rigidity andg_f_fers more surface area for fouling:
The PVC pipe may, of course, be cut to any
size to fit the'nieeds of individual culturists and
. »some have chosen to work with larget or
‘smaller ﬂoats

Advantacres of this containment system
include low materials cost and sturdy design. .

The open mesh of the wire float provides
limited surface area for fguling and permits
‘ég)od water flow. Disadvantages include the
cumbersome size and need for a hoist to
retrieve the floats when they are full of oysters.

- Further; in some locations the use of these

floats may be restricted by navigational or
aesthetlcal concerns.

Wilde Float

~ Thisfloat was designed by Frank Wilde and
modified by Andrew Teeling, East Point Opyster

CO [t consists of a red cedar wooden frame, .

polyethylene mesh and a styrofoam_hd for

flotation. The mesh is fastened to the wooden

\\

4

catfached

“quite comp etitive.

frame using battens (nailing strips) and two
thin strips of pressure treated wood are

“fastened with plastic cable ties to the bottom’

of the tray to maintain rigidity. The lid is made"
of %" thick closed cell foam and held in place
by a removable cross brace. A lifting bridle or -
lines for securing this tray to a dock can be
the
Recommended st_bd(ing' density is 300 oysters

through plastic mesh..
per float, with culling occurring as oysters reach '
harvest size. :

This float has the advantage of being .
lightweight and easy for one person to handle.

* They aré¢ durable with an expected useful life |

of 5 or more years. The shallow draft of these -

floats makes oysters in them particularly

susceptible to wave action and winter freezes.

Umversa] Oyster T}'ay

This tray was designed thrqugh a
collaborative effort by Virginia’s Ceénter for .
Innovative Technology, Old Dominion
University, VIMS and East Point Oyster
Company. It was intended to serve as a tray.

which could be floated or fixed above the
bottom, either singly 91‘ in stacks. The tray is
deSIgned to be bu1lt entirely out of extruded

_'plastlc At present only milled prototypes are”

available and the costs are quite high. If
sufficient demand for these trays develops to
warrant manufacturing them in bulk, the price’

should come down to the point that they are

i

| Oyster C’b ub Ladder

Developed by Skip Kemp (North Carolma
Sea Grant P,fjogram) the chub ladder system. -
uses small mesh. bags attached to floats as a -

- means of suspending and protecting oysters.
- Though designed for use in open water, this
. P .

. P
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‘system may be modified for use from a-dock.
Long lines may be strung between dock pilings

or attached to floats which are tethered to the |

pilings. It i§ important in any modification
that the mesh bag remain horizontal in the
“water. Stocking densities in each. bag should
range from 25 50 oysters.

This system should be very amenable to

modificatidns for small-scale culture

operations. The small size of md1v1dual units -

makes it possible to develop mmageable arrays
of bags to fit the needs of the grower.

1
Y

-

Procedures

We recognize that there can be more than

a single approach.to culturing oysters in.this

region, but offer this basic sequience of steps.
as a starting point. The steps and the oyster -

- densities ate given for oyster culture usingthe

“Taylor float, because we are most familiar with
this system, but the basic approach can be

followed using other systems, Modifications’

based upon using smaller seed are outlined

below. We recommend that the beginning ‘.

gardener start with the larger seed.’

~

F

1. Securely moor floats in the water.
. .

2. Place 15 - 20 mm seed oysters in 3/8".'

mesh bags at a density not exceeding
2500 oysters/bag and place no more
than 2 bags/Taylor float. [Numbers will
vary in other floats]. FThe best timé to

initiate this step is in late September
after the greates;c threat of P marinus-
infection has passed Remermber to
start with dlsease—free seed from good -
brood stock.

3. After 2 - 6 weeks, depending tipon

", growth rates, remove oysters from the
bags and place into a float with 12"

mesh Hﬁ_ing. Densities within the float

;’ should not exceed‘ 2000 animals.

- 4. Over the next 6 - 18\-m(_mths maintain

the oysters and floats in good condition

(see below) and harvest oysters as soon

as they are large enough to eat! The .

oysters will grow at varying rates and
) léaving large oysters within the float will
slow the growth of the remaining ones.

- The box below prov1des a summary of the

_‘\steps mvolved including those for starting w1th '
smaller seed

—

. Number and size of mesh bags and oysters
.~ usedina Taylor float

2500 2- 3 mm oysters/ 1/16" mesh bag 2 bags/ﬂoat for apprd)(imately 2-4 weeks
2500 6- 12 mm oysters/ 1/8" mesh bag 2 bags/float for approxnmate!y 2-4 weeks .
2500 15:20 mm oysters/ 3/8" mesh bag, } bag/ﬂgat for approximately 2-4 wgeks__ ‘
1500 —ZOQO 2(‘)—.'50?'11m oyster§moaf with %" mesh liner for_approximately\_S-'S mo.

~
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Constructmg the mesb bags
and liner:

J

K 1/ 16" mesh'bag's— Fibérglass window S;c:reen\__

can be purchased in 4-ft x 100t rolls. -
Cut 18-inch x 24-inch sections and sew -
two panels together with monofilament
line, double stitch:mg along three sides.
After placing oysters in the bag seal by
stapling two Yi-inch x 18-inch wood strips
together Gn/the open'side; adding 2
additional wood' strips_along the bottom
of the bag prov1des addltlonal strencrth to
the bag. ’

¢ 1/8" mesh bagj Plastic mesh may be

+ " ordered from several aquaculture supply,
vendors in flat and tubular forms.” The

- latter are much better for constructing bags.

The standard dinfensions of a roll of 1/ 8-

inch tubular mesh are.36 inches x 200 fr.

7 Each roll makes about 100 24-inch x

18-inch bags. Oné end of the bag should
be closed with 14” stainless steel hog rings, !

and the other end with cable tles
3/ 8" mesh bags- These bags can be

purchased individually from aquaculture ~

supply companies or, rolls of tubular mesh
can be’ purchased Each bag measures
40 inches by 20 inches. The one open end
“can be closed with- cable ties.

e 1%” liner Liners are constructed from very
thm -mesh which is sold as bird netting to
protect fruit trees. It generally comes in
3000- fr x 14-ft tolls, but may “be purchased
‘in small quantities from some vendors. Cut
9.ft X 34t sections and secute it to the

inside of the floar using cable ties. The -

liner should extend 6 inches up the sides

of the ﬂoat and be secured at the top: with

cable ties: .

Maintenance and Care

Maintaining an byster garden is a little like
caring for a vegetable garden. It is a lot easier
if you ste;y_‘ on top of a few relatively simple
tasks! Analogous to weeding a tomato patch,
the bags and floats that are holdmg oysters
must be cleaned periodically. The frequency\

~ with which this cleanmg must be done will vary

" between sites and between scasons and years

at individual sites. Regular inspection of the
floats and bags is required tojudge when -
cleaning is needed. - '

The principal cause of fouhng is marine

~ organisms which settle from the plankton and - ‘

attach to the floats, bags and oysters. Most of

these organisms can be removed by washing"

~ with water (fresh or salt) and scrubbing with a
stiff brush. “High pressure washmg is

‘sometimes requlred to remove firmly attached

organisms, but care must be taken when 'using

‘ high pressure washers not to damage small.

oysters. .

In some locatlons the settlement, of
barnacles, mussels and even oysters onto the
floats can be a particular problem, since these

organisms ate not easily washed off. If detected

“early enough, these animals can be cleaned off

using a brine dip (described below in the
section about flatworms). It is especially
important that a brine dip only be used with

_oysters greater ‘than 5 mm, since sm‘allef
" oysters will suffer mortality from the procedure'

{(DeBrosse and Allen 1993).
N




otters may be found associated with offbottom

Predators and other - o
‘associated organisms

Predators ranging from flatworms to river

cultured oysters, but not all animals pose a

threat to the oysters. Distinguishing between™
those organisms which eat or otherwise harm

oysters and those which do not is important.

A complete accounting of the orgamsms

Cassociated with cultured oysters is. beyond the

scope of this document but a few common

examples are given below.

s

F[atworms The oyster leech or oyster

~ flatworm, Stylocus elhpucus (formerly

Eustylochus ellipticus) can’ be a- very

significant predator on small oysters.- In
Virginia, S. ellipticus generally invades

oysters in late. spring or early summer,
' e —

though occassionally late -summer

infestations will occur. This animal is
usually no larger than 25 mm, flat and thin
with irregular margins and it lacks the
“ . 1. w : .
centipede:looking” appendages seen on
the common clam worm:_ It can be green,
. - AN ' -
yellowish brown, or salmon in color with a

whitish branching intestine that can be

seen throtgh the skin. Flatworms prey on.
barnacles and small oysters and can be

devastating to a crop of cultured oysters if
left untreated.

“The preferred treatment for flatworm

infestation is a brine dip. The bags with

“oysters should be left sut of water for about

one hour before the dipping to make sure

‘-,all oysters are closed. A brine solution- is
‘ made by dissolving 25 pounds of salt in 10’

'galions of estuarine water in a plastlc trash-

can. Each bag is dipped into the btine

solution for five minutes with agitation,

:

.exposed to the sun at low tide.
“method should kill the flatworms but not -

feed on small oysters:

; Th‘.e\ba’gs are then left out of water another
hour before being placed back in the float.. -~ -

Another treatment is to raise the bags
above the low water mark so ‘they are

the oysters; but is subject to variation in”

success . depending upon weather

conditions..

Clam worm - This polychaete worm (Nereis

succinea) is usually-the most common wortn

associated with cultured oysters in the °

region. It is .generally 1-3 cm in length,

segmented and has numerous small -

appendages running the length-of the body

on each side. -Usually light pink to reddish . -
brown in color, this worm is easily sported
_crawling across the shells of oysters‘

Fortunately, this animal does not pose a

“threat to oysters and the oyster cultunst

need not be concerned with them.

Crabs - There are a variety of crabs which
may be associated with oyster cultivation

and most should*be viewed as predators.

+ The blue ¢rab (Callinectes sapidus) is a.
~ voracious predator on oysters and care

shouldib\e take to exclude them from the
‘bags and floats. Several species of mud
crdbs (Panopeous and related genera) also

During mid-to late

summer in this region, several of these

crabs, especially the blue crab, settle out

of the plankton and into botfom habitats.
At this time the small crabs may pass’

through meshes as small as 23 inch and

grow rapidly toa size capable of consuming
oysters.
regularly mspect floats and bags and'

temove any crabs.

ThlS .

Tt is 1mp0rtant therefore, tov
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_major ‘predators on oysters.

orgamsms.

Tn high salinity environments, hermit
crabs (genus Pagﬁms) are COmMmon: T_hougl1
some of these crabs can grow to a size
capable of eating small oysters, they
generally do not pose a threat to cultured

- oysters and can in fact be put o beneficial .

use. Small hermit crabs, those found in

: shells 12 cm in length, canbe added to

the inside of 3/8 inch mesh bags to help

control the fouling. They will graze on )

small animals and plants which settle onto

the bag and obstruct water flow. Do not

add hermit crabs to bags with sthalle_r seed
(1/16 -

consume stall oysters. -

1/8 inch mesh) as they may

- N b v ) . :
Grass shrimp- The nmrost common
Jotganisms, associated with oyster floats are

small gTass shnmp (Paleomonetes pugio and

P wulgaris). These animals do.not pose a -
threat to the oysters and may be ggnored.

*» 'Spails - In high salinity areas oyster clr1lls

(Umsalpmx cinered and Eupleura caudata) are

Fortunately,
they-are seldom found in off “bottom floats

or trays and the few which do manage to .

irivade a float are easily removed by hand.,

~ The common periwinkle (Littorina littorea),
which is usually observed on the stéms of

salt marsh cord grass, feeds on small foulmg

periwinkles to the inside of the bags
containing oysters will reduce the fouling

- and help keep meshes cleaner.

e Mammals -

raccoons and humans.

The p’riﬁcipal mammalian
threats to cultured oysters are river otter,
The first two are
genefélly excluded with securely fastened
l]ClS, fendmg off the latter often requlres

greater v1g1lance

( -
N L t e,

Adding a dozen or so '

-

Harvesting o

Following the procedures outlined above
some oysters should be ready for harvest within
approximately 12 months (fall of the second
year).” Oysters should be harvested : as s0ON as
For the-
gardener this is largely a matter of personal

they are large enough to consume.

" preference since regulations [imiting harvest

for wild stocks do not pertain to cultured

~ oysters in Virginia. Rapidly grown oysters tend

to have thin shells with a high meat content.

‘We recommend harvesting cultured oysters at, -

relatively small sizes 2 % - 3 ,inches in shell
length: This reduces crowding in thé floats

and allows the remaining oysters to grow faster.”

Health Concerns

Oysters filter large volumes of water and

‘thus have the capacity to concentrate both -

. toxins and human pathogens. Tidal waters in

Virginia are classified open, seasonally
restricted or closed to shellﬁsh harvest by the
Virginia Department of Health. Ttis 1mp0rtant

‘to know the designation of your growmg waters

and to take care im consuming ‘shellfish

(especmlly raw) from watérs .of unknown
demgnaﬂon Contact the local office of the
Shellfish Sanitation Program within the VA -

Department of Health for more. information

: about status of ‘water quallw in your growmg




"R!egulla'tions .

placement of structures in-the water for

- aquaculture and on the importation of seed[_-'

from other states. Restrictions have been
" placed on the importation of hatchery—reared
oyster seed into Virginia and Maryland

Vlrgmla, Marine Resource’ Commlssmn .

regulation #450- 01-0102 requires that the
hatchery—reared oyster seed (shell helght less

“than 25 mm) be accompanied by cert1f1cat1on

from a shellfish pathologist that the seed are

disease free. All importation of oysterseed into *

Maryland -from nlorthern hatcheries is

forbidden due to concerns over juvenile oyster

mortality syndrome.” Because these regulat'ions’ .
are sub]ect to change and new ones may be -

promulgated it is wise to check with the
. Virginia Marine Resources' Commlss:on before
‘making plans to import oyster,seed. The.

Virginia MRC is cui‘rénf_ly liberally interpreting
statutes regarding the placement of oyster floats -
near existing docks, but potential ‘gardeners |

should clﬂe‘ck with the Habitat Division of the

Vrglnla Marine Resources Commlssmn before

placing structures in the 3 water for culturmg '

Most states have regulatlons on the ~
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