




















particulate matter. The other filter (#2) contains half sand by volume (400

1bs.) and half charcoal (100 1bs. coal based) to remove chemical contaminants.

Both filters are used in unison for treatment of seawater that is used for

larvae. Filter 1 (sand filter) prefilters the water before it enters the

charcoal bed or may be used by itself to fiiter seawater for brood stocks. When

not in use, filter 2 should have the transparent waste hose on its discharge

fitting. Each filter has a multiport valve with the following settings:

FILTER - water goes through the unit from top to bottom and exits through the
discharge fitting.

WASTE - water bypasses unit and exits from the PVC waste line to flush Tines.

CLOSED - no water flow.

BACKWASH - water goes through unit bottom to top for cleaning and exits PVC waste

line. |

RECIRCULATE - water bypasses unit but exits through discharge fitting.

RINSE - water goes through unit top to bottom for cleaning after backwash setting
and exits through the PVC waste line.

OFFSET & WITH PETCOCK OPEN - drains unit partially for shut down.

I. FILTER SYSTEM OPERATION
A. SETTING UP FILTER SYSTEM

1. Both multiport valves should be on "waste" setting.

2. Turn on raw seawater line to filter system. Let water flow into
filters for 1-2 sec. then set filter #1 on "filter® for 1 minute
to flush this unit.

3. Turn valve on filter #2 to "filter" for another 1-5 minutes until

hydrogen sulfide (anaerobic) smell is gone.



4. Turn off water, move valve on filter #2 to "close" and change the
wasté hose for the short hose leading to : (1) the optional UV unit,
(2) the 1000 gallon tank, or (3) the heat exchangers on the third
floor. Have a pai]Iready to catch spillage when changing lines.

5. Set filter #2 for "filter" and open seawater valve for a flow rate
of 20-25 gpm. The gauge on filter #1 should read 1-4 psi if filtered
water is to be used for options 1 or 2 (UV or mezzanine tank) and 6-
14 psi if directed to the heat exchanger.

6. At the beginning of this process, air will come out of both petcocks.
Close the petcock on each filter as soon as air is vented followed
by water.

II. SHUTTING DOWN THE FILTER SYSTEM
Note: When shutting down the filter system, the seawater must be off before

making any valve changes to prevent the valve stems from breaking.

1. Turn off the raw seawater to the filters and install the waste hose.

2. The valve on filter #1 remains set on "filter", while the valve on #2
is reset aon "backwash".

3. Turn on seawater to filters. Backwash filter #2 for 1 minute and then
turn multiport valve to "rinse" for 1 minute.

4. Turn valve on filter #2 to "waste" or "recirculate" and filter #1 to
"backwash" for 5-10 minutes until water runs clear from pvc waste line.

5. Turn valve on filter #1 to “"rinse" for 1 minute and then turn off
seawater.

6. Offset both filter valves and open petcocks.

7. A1l hoses and Tines are sprayed out with fresh water. The UV unit and

heat exchanger are backwashed with freshwater.



IIT.

8.
9.

The storage tanks are scrubbed out with detergent and freshwater.

Filter bags are rinsed and hung to dry.

CHANGING THE CHARCOAL IN FILTER #2

10.

Charcoal is replaced when 100,000 gallons of seawater has passed through
the filter or every 3 weeks. This is best done before backwashing the
filters.

Place the waste hose on the discharge fitting, set the multibort valve
on "offset" and remove the clear closure.

Drain the water from the unit, remove the screening from the diffuser
assembly, and rinse with fresh water.

Remove the diffuser assembly and replace with the capped 2" threaded
pipe assembly for that purpose.

Use the waste hose as a siphon, placing one end into the filter and the
other out the hatchery window.

Set valves on filter #1 on "filter" and filter #2 on "backwash" and open
the raw seawater valve to fill filter #2 with seawater.

Start the waste hose siphon and adjust the seawater flow to match the
siphon outfiow.

Use the siphon to vacuum all charcoal from filter #2. This process will
remove a quantity of sand as well as charcoal.

After the charcoal has been removed, shut off the raw seawater and
siphon the water level to 6" or 8" below where the diffuser assembly
screws into the filter.

Reconnect the waste hoses to the discharge fitting.

Refill the filter with 200 1bs. of sand followed by 100 1bs. of

charcoal.



11. Remove the capped 2" pipe and replace the diffuser assembly.

12. Cover diffuser with its screening.

13. Clean closure and closure thread. Lubricate closure O-ring sparingly
with vaseline and replace.

14. Finally proceed with steps for shutting down and backwashing filters

described in section II. 1-7.

CHEMICAL STERILIZATION
Chlorine is the disinfectant most often used for water and wastewater
treatment. When chlorine is added to fresh water, hydroch]oric and hypochlorous

acids are formed.

Cl, + H,0~ 2H* + C1~ + OC1~

In pure fresh water, the primary disinfectant and bleaching agent is hypochlorous
acid (HOC1) or the ion, hypochlorite (0C1°). In sea water, hypochlorous acid
will react with naturally occurring bromide ion to produce hypobromous acid
(HOBr). Ammonia in either fresh or salt water will in turn react with
hypochlorite or hypobromite to form chlor- or bromamines (e.g. monochloamine
(NH,C1) or monobromamine UM#B?)). A11 of these halogenated compounds contribute
to the disinfectant and b1eaching properties of the mixture.

Clorox®, which is a 5.25% solution of sodium hypochlorite (NaOC1) is used
as a source of OC1 in the oyster hatchery to disinfect seawater or containers.
Clorox is readily available and safer to handle than other sdurces of
hypochlorite.

Natural bay water is passed through a filter (bag, cartridge, or sand
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filters) to remove large organisms and debris. Clorox® is then added to
sterilize the waier before use. The water is left standing for at Teast 4 hours
to insure sterilization. Since chlorine is toxic to oyster embryos and larvae,
the water must be dechlorinated. To dechlorinate, sodium thiosulfate (Na,S,0,)
crystals are dissolved in hot fresh water and added to the chlorinated water.
The water is aerated to insure uniform mixing and hence adequate dechlorination.
A chlorine test kit of the type used to test swimming pools is suitable to verify

the removal of all chlorine.

AMOUNTS OF CLOROX® AND THIOSULFATE USED TG DISINFECT ESTUARINE WATER

Type of Volume Volume Clorox* Sodium
Container (gal) (L) (mL) Thiosulfate
(9)
Carboy 5 19 5 0.2
Trash Can 30 113 20 0.5
8 ft. Sun 100 380 67 1.7
Lite" Tube
5 ft. Sun 60 227 40 1.0
Lite' Tube
Tank 400 1514 150 5.0
Tank 1000 3785 350 12.0

* Do not add sodium thiosulfate until 4 hours after the Clorox is added.

Algae is usually abundant in natural bay waters.

ALGAL CULTURE

Larvae and juveniles can

obtain adequate phytoplankton food from bag filtered (10 gm and 50 um

respectively) bay water.
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water is processed through a sand filter and activated charcoal which removes
most of the féod organisms and dissolved organics necessary for growth.
Unicellular algae is cultured for replacement. Previous investigations have
established that larvae grow faster and survival is greater when two or more
algal species are used. The choice of algal species is based on success in

culturing and the growth and survival of larvae fed these cultures.

GUIDELINES FOR CULTURE OF ALGAE

Species of algae presently cultured

1. flagellate Tahitian Isochrysis aff. galbana (T-IS0)
. flagellate Paviova (Monochrysis) lutheri (Mono)

. diatom Chaetaceros calcitrans (CC)

diatom Thalassiosira pseudonana (3H)

[, D~ TN O B\

. diatom Thalassigsira weissflogii (TW)

The flagellate P. lutheri is cultured in restricted quantities.

Media for growing algae

The medium is enriched natural seawater. Seawater is passed through the
sand filter, the fluidized carbon bed and a 10 um and a 1 um filter. The
filtered seawater is then chlorinated with Clorox* (sodijum hypochlorite) and
dechlorinated with sodium thiosulphate prior to use (the only exception is media
for stock cultures). Sodium thiosulphate crystals are dissolved in hot fresh
water before being added to chlorinated seawater. A test kit is used to check

chlorine levels (see use of Clorox®).
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Aeration of cultures

Compressed~air supplemented by (€0, injection is provided to carboys,
Kalwall tubes, and mass culture tanks (see Figure 1). Aeration keeps algal cells
in suspension, supplies carbon needed for plant growth, and helps stabilize pH

through interaction of the carbonate system.

Nutrients

Seawater 1is enriched by the addition of stock nutrients in the following
ratio of 1 trace metals (T): 1 vitamins (V): 2 phosphate (P): 2 nitrate (N). To
make 300 ml1 of nutrient mixture, one would measure the following volumes using

a graduated cylinder to mix in 500 ml container:

1: T 50 mil
2: V 50 ml
3: P 100 ml
4: N 100 ml

The nitrate (N) is added last since it is the most dense. Several days nutrient
mixture may be prepared in advance and stored at room temperature.

The above nutrient mixture is used for T-1S0, 3H, and CC. The diatoms CC,
TW, and 3H also need silicates (C) added to the nutrient mixture usually at half
the volume of the nutrient mixture (e.g. 50 ml of C to 100 ml of nutrient
mixture). The stock nutrients T, V, P, and N are refrigerated while C is not.

Chemicals for N and P are stored at room temperature in the office. Stock
solutions of trace metals are refrigerated and vitamins are held in the freezer.

Silicates are stored at room temperature.
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14" Pressure hose

Try beginning with enough CO, pressure just to force into your air line - -
1-2 Ibs. greater than your present air pressure for 15 sec. (1/2 a timing
block), as minimum settings. Check pHs after 12 hrs; Increase length of
time of cycle until algae pHs stay between 7.5 and 8.5. May need to valve

individual outlets.

NOLAND
SUPPLY

l

PARAGON ELEC. CO.

JW 30-00
30 minute
% type cycle repeater

(normally closed)

from a
Bottle Gas Supply

TAYLOR Company
PARKER ‘

LINDE
single stage

ASCO solenoid
regulator

8262B208 Z7-UPD3 75 320
1/4" 2NC l
D &
\ D) €2
<)
ma C [
1/4" double

nipple connector




Algal transfers

Stock cultures of 3H, CC, T-ISO, and Mono are held in 1 L Erlenmeyer flasks

and are generally transferred twice a week. Flasks should be swirled daily to

resuspend both cells and nutrients.

Procedure:

1.

10.
11.
12.
13.
14.
15.

Move flasks (o1d and new) and alcchol Tamp to work area. Line new flasks on

left side of table and old ones on the right under the UV Tamp box or hood.

. Date and label new flasks with a pencil.

. Turn off air conditioner and fans and close all doors to room to reduce air

movement.

. Light alcohol lamp.
. Remove dust covers from flasks.

. Work from left to right using the following sterilization procedure:

a. Starting with new f1ésks, flame neck of each new flask.
b. Remove cork and flame neck, mouth, and cork of flask.

c. Repeat steps with old flask.

. Pour about 20 ml1 of culture into new flask in one dollop.
. Flame neck and cork of old flask.

. Replace cork in old flask.

Flame neck and cork of new flask.

Replace cork in new flask.

Replace dust covers in on and new flasks.
Repeat steps 5-12 for further algal transfers.
Squelch alcohol Tamp by replacing top.

Replace algal flasks on respective shelves in algal room.
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Cleaning of culture vessels.

1.

FLASKS

a. Discard aluminum foil cover.

b. Remove cork and place in mesh bag by sink to air dry.

c. Empty flask and rinse with fresh water.

d. Clean with brush and soapy water.

e. Pencil markings can be removed by applying Soft Scrub® with a rag.

f. Thoroughly rinse flask.

g. Hang flask on drying rack.

CARBQOYS

a. Empty carboy and rinse with fresh water.

b. Clean with brush and soapy water.

c. The rubber stopper with glass tubing is placed in a chlorine bath in the
pipet washer to be disinfected.

SUN-LITE® TUBES

a. Remove cover and label from tube.

o

Empty tube by opening bottom valve or siphoning. Tilt tube into bucket

to discard residues.

c. Turn off air and disconnect air line.

o

Rinse tube with fresh water. Scrub with Tong-handled non-abrasive brush
and biodegradable glass detergent.

e. Rinse air line with hot fresh water.

MASS CULTURE TANKS

a. Raise halide Tlamp.

b. Turn off CO, system: (1) Close valve on CO, bottle, (2) unplug timer,

and (3) close brass petcock.
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c. Remove and clean air line. Hang to dry.

d. Clean t#nk with detergent and water. Rinse well with freshwater.

e. Chlorinate siphon hose with full strength Clorox* for several minutes
and rinse well.

f. Drain standing water from the siphon hose before replacing on 1ip of

tank.

Harvesting of Cultures in Sun-Lite® Jubes

1. Sun-Lite® tubes are either 8 ft. or 5 ft. tall. Algal cultures from Sun-Lite®
tubes are mainly used to feed larvae. Excess algae is fed to brood stock.
Estimates of algal densities for each tube are made using a hemacytometer
cell, a mechanical counter, and a compound microscope. A feeding schedule
is then prepared for the larvae and brood stocks. Half the volume of algae
from each tube is usually harvested by opening valve at bottom. Each week
the oldest (or worst) TW, 3H, CC, and T-ISO cultures are completely drained,
the tube cleaned and new cultures started.

2. Half drain down - normal routine
a. Trash can should contain chlorinated seawater (see g below).

b. Dechlorinate seawater in trash can by adding 0.5 g sodium thiosulphate
dissolved in hot fresh water.

c. Test chlorine level. It should be at 0 ppm residual level.

d. Set up intake and outflow lines from tranéfer pump.

e. Pump seawater from trash cén to within 5 cm of the top of tube. Minimize
splashing by directing water onto side of tube.

f. Add 150 ml of nutrient mixture to 8 ft. tube and 100 m1 to 5 ft. tube.
Then add 75 m1 or 50 m1 of C respectively for 3H and CC.
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g.

Refill trash can with 1 um carbon filtered seawater and chlorinate with

20 m1 Clorox*® .

Preparation of Culture Vessels
FLASKS - 1 L

1.

a.

Flasks are removed from the drying rack and rinsed with full strength
hydrochloric or muriatic acid (HC1), followed by a fresh water rinse,
and finally a 1 um carbon filtered seawater rinse. Note caution!
Fi1l a clean 1 L flask with 550 m1 of 1 um carbon filtered seawater.
Add 1 ml of nutrient mixture.

Place sponge cork in flask. The flask is now ready for steam

sterilization in the pressure cooker or autoclave.

Caution: When using HC1 you must wear a face shield, rubber apron, gloves, and

boots. If contacted on skin or clothing, immediately rinse with
copious quantities of water (either fresh or seawater) and neutralize

with sodium bicarbonate (baking soda).

A. PRESSURE COOKER:

1.

Remove 1id from pressure cooker. The removable rack in the cooker must
be covered with fresh water. Three flasks may be placed on the rack.
Replace 1id on pressure cooker.

Turn cooker on "HI".

After 15-20 minutes, 15 psi will be reachéd. Turn cooker to "HIGH
watts".

Autoclave flasks for 20 minutes at 15 psi. Set bell timer.

Turn pressure cooker off and let cool until pressure drops and 1id can

be removed.
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7.

Remove flasks and Tet cool.

B. AUTOCLAVE:

1.

7.
8.

M U1 A~ W N

Close drain valve. Open water valve to fill tank just over half full.
Turn off water.

Open door.

Turn handle to load.

When jacket pressure is 15 psi, load and close door.

Turn pointer to sterilize and open shut-off valve.

When chamber pressure is 15 psi, time 20 min., then turn pointer to
liquid cool and close shut-off valve.

When pressure drops off to zero, turn to "off".

Open door, open drain valve.

C. COOL DOWN:

1.
2.
3.

Remove flasks and Tet coal.
Cover flasks with aluminum foil dust covers.

Place flasks on upper shelf in algal room for later algal transfers.

2. CARBOYS- 20 L

a. A clean 20 L carboy is filled to the neck with 1 um carbon filtered

seawater.

b. Add 5 m1 of Clorox*.

c. Carboy may stand for up to one week befare dechlorination and inoculation.

3. SUN-LITE' TUBES- 380 or 227 L

a.

b.

Close drain valve and replace air line but leave air off.

Fi1l tube with 1 um carbon filtered seawater to within 6" of the top.

. Chlorinate with 67 or 40 m1 of Clorox® depending on size (see table, pg.

10).
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d. Let stand at Teast 4 hours before dechlorination and inoculation.
e. After inoéu]ation turn air on.
4. MASS CULTURE TANKS - 1520 L
a. Put in clean air line and adjust lead loop.
b. Fill with chilled (16-18°C) 1 um carbon filtered seawater .
c. Let 1-2 gallons of filtered seawater run through siphon before placing on
1ip of tank.
d. Chlorinate with 150 m1 of Clorox". Let stand at least 4 hours.

Inoculation of Culture Vessels
1. CARBOYS

a. Place carboy on shelf with others.

b. Empty carboy to the shoulder (approximately 1 L.).

c. Dechlorinate carboy with 0.2 g of sodium thiosulphate dissolved in hot
fresh water. Test for chlorine. |

d. Place rubber stopper with glass tubing into neck of carboy.

e. Attach air line and regulate flow. T-ISO needs more air than 3H or CC.

f. Let carboy sit for 10 minutes.

Wipe outside of carboy. Label date and culture type with marker pen.

w

Add 10-15 m1 of nutrient mixture (add 10 ml of C for 3H, TW, or CC) to

=
.

carboy.

Add algae from flask into carboy. Do not allow the particulate matter

ey
.

on the bottom of the flask to pour into the carboy.
2. SUN-LITE® TUBE
a. Dechlorinate with 1.7 g for 8 ft. tube or 1.0 g for § ft. tube sodium

thiosulphate dissolved in hot fresh water. Test for chlorine.
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f.
g.

Turn on air.

Label tube with date‘of inocﬁTation and algal species.

Add 150 m1 of nutrient mixture to 8 ft. tube, 100 m1 for 5 ft. tube (and
75 m1 of C for 3H, TW, or CC).

Add algae from carboy but not the particulates from the bottom. Turn bff
air when adding 3H, TW, or CC.

Cover tube with its lid.

Regulate air flow.

3. MASS CULTURE TANK

a.

NOTE

ok
.

Dechlorinate with 5 g of sodium thiosulphate dissolved in hot fresh
water. Turn on air.

After air hgs thoroughly mixed sodium thiosulfate in the tank, check with
chlorine test kit.

Run 1-2 gallons of dechlorinated water through hose.

Add algae from Kalwall tube.

. Lower light and turn on.

Turn on CO, systém: (1) open brass petcock, (2) plug in timer, and (3)
open valve on CO, bottle.

Add 750 m1 of nutrient mix and 750 m1 of silicate for 3H, TW, or CC.
On the second day add an additional 750 m1 of nutrient mix and 750 m1 of
silicate for 3H, TW, or CC.

Clean hands with soap and water for all algal work.

Do algal work in morning.

2
3. Keep contaminants (animals, raw water, etc.) out of algal room.
4

Equipment designated for algal use should only be used for that purpose.
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RECIPES FOR WORKING STOCK SOLUTIONS OF NUTRIENTS
MATERIAL AMOUNT/ LITER

(in hot fresh water)

P Phosphate

Sodium phosphate monobasic 10g/1

N Nitrate |
Sodium nitrate 150g/1
Fe-EDTA (add last) 10g/1

T TIrace Metals ‘
Cupric sulfate 1 m1/1
Zinc sulfate 1 ml/1
Caobalt chloride 1 ml/1
Manganous chloride 1 mi/1
Sodium molybdate 1 mi/1

V Vitamins

Thiamine - HCI 0.05 g/1

Biotin 25 mg/1 = "pinch"

B-12 25 mg/1 = "pinch"
C Silicate

Sodium meta silicate 30 g/1

e e e R e e e .

NUTRIENT MIXTURE FOR 3H, CC,:and T-1S0

P:N:T:V in a ratio of 2:2:1:1 with N added last since it is the most dense. For
300 m1 of nutrient mixture, use 100 m1 P: 100 m1 N: 50 m1 T: 50 m1 V. C is for
3H, TW, and CC only and is generally added as 1/2 the guantity of nutrient

mixture.
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-----------------------------------------------------------------------------

TRACE METAL PRIMARY STOCK SOLUTIONS

Cupric sulfate 19.6 g/1 1.96 g/100 ml
Zinc sulfate 44.0 g/1 4.4 g/100 m]l
Cobalt chloride 20.0 g/1 2.0 g/100 ml
Manganous chloride 360.0 g/1 36.0 g/100 ml
Sodium molybdate 12.6 g/1 1.26 g/100 m1l

NUTRIENT MIXTURES FOR ALGAL CULTURE

Volume (ml) of working stock solutions of nutrients

Trace Metals Vitamins Phosphate Nitrate Total Volume
T v p N |
10 10 20 20 60
25 25 50 50 150
50 50 100 100 300
75 75 150 150 450
100 100 200 200 600
300 300 600 600 1800
700 700 1400 1400 4206
500 900 1800 1800 5400
CENTRIFUGES
INTRODUCTION

The Sharples® clarifier and Clinton continuous centrifuge can remove
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particles from fluids thfough the principle of centrifugation. They are used to:
(1) make algal ﬁaste from mass algal cultures of diatoms (3H, TW, or CC), (2)
harvest wild phytoplankton and particulates from bag-filtered bay water, and (3)
clarify bay water as an alternative to filtering. Their primary use in the
hatchery is dewatering and concentrating algal cultures into a paste. Procedures
for centrifuge assembly and operation and food collection and preparation are
described:
SHARPLES® CLARIFIER
I. ASSEMBLY OF CLARIFIER.
A. THE BOWL:

1. The bowl must be clean! Place bowl in holder making sure the Tugs of
holder are engaged on front of bowl and the "V" stamped on the side
faces up.

2. Slide vanes into the bowl, pointed cone first. Be sure the "V" on the
marked vanes 1ine up with the "V" on the bowl. Push vanes all the way
into the bottom.

3. Carefully screw on cap and tighten with cap wrench until "V" on bowl
and cap are within one inch of each other.

4. Wipe some grease on the bowl boss sleeve and the bowl is ready to be
placed in the clarifier.

B. THE CLARIFIER
1. First check the following:
(a) grease in grease cup
(b) brake in off position.
2. Place bowl in frame with bowl boss down. Be §ure there is grease on

the bushing. Lower gently - do not drop.
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TiTt bowl forward and fit on collar, collecting bowl and top. Tilt
bow1'back and fit collectors and top together snugly.

Remove brass protector from top of clarifier bowl and place on stub
on top of the protective cover over the belt and pulleys.

Carefully lower spindle and tighten boit to top of bowl using the
Sharples® wrenches. When tight, wrenches will be parallel to

each other.

SPIN BY HAND TO MAKE SURE THE BOWL IS TURNING FREELY!!

Unscrew (counterclockwise) the spindle guard and continue turning to
tighten against the collector cover. Tighten hand tight.

Make sure collectors, cover, and spindle guard are all tight and

firmly in place.

IT. OPERATING INSTRUCTIONS.
A. START UP:

1.

2.

Make sure water is in head tank or algal tank, and the intakes and

outlets are all in place. Do not start water flow yet.

a. Throw power switch "on".

b. Press "start" button.

c. When machine is up to speed, press "run" button. vYou can tell
when the clarifier is up to speed by the sound.

d. Turn on water valve.

B. SHUT DOWN:

> w rn
. [] .

Turn off water.
Press "stop" button. .
Throw switch to "off" position.

Allow clarifier to run down or Jjudiciously use brake.
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A.

W O ~N o !

IF BRAKE WAS USED, PLACE IN "OFF" POSITION.

Unscrew spindle guard.
UnboTt spindle and Tift.
Replace brass protector nut.

Lift off caver, coT]ecting bowl, and collar.

10. Carefully Tift clarifier bowl and place on holder making sure lugs
engage bowl.
11. Using cap wrench, loosen cap and remove carefully by hand. Place in
a safe place for washing.
12. Pull out vanes using bowl holder and, if necessary, the vane puller.
13. Using a rubber spatula, collect food from bowl and place in container.
14. The bowl, vanes and cap, collecting bowl, callar, and cover can be
washed with fresh hot water.
15. Rinse interior and exterior of frame with fresh water.
16. Wipe off; dry.
17. @il and grease where necessary.
18. Store clarifier parts or reassemble.
CLINTON CENTRIFUGE
START-UP:
1. Roll centrifuge to a position near the mass cultures. Run the suction

line from the siphon to the pump, the bypaSs line from the pump to the
culture, and attach the 2" PVC drain line to the centrifuge body. Plug
the power line in thé 240 V receptacle.

Fill the bowl with culture water and prime the pump.

Secure the 1id.
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Set the pump at half-flow.
Push the "start" button.
When the centrifuge is up to speed (about 30 seconds), the flow to the

centrifuge is increased. Check discharge for proper clarity.

B. SHUT-DOWN:

1.

(3] > w n
[ . . L]

10.
11.

12.

13.

14.

Turn off water flow.

Push "stop" button.

Remove drain line from centrifuge. Wash and store.

Remove 1id only after the unit is stopped.

Use the bowl wrench to remove the cap screw by inserting the pin on the
wrench into the hole on the cap screw and turning counterclockwise.
Set aside the cap screw. Screw the threaded portion of the wrench into
the bowl hub until the bowl separates from the motor shaft. Lift the
bowl out with the wrench as a handle.

Remove the wrench from the bowl and store.

Pour out the liquid from the bowl into a bucket for feeding brood stock.
Clean the algal paste from the bowl and store.

Clean the bowl thoroughly and set aside to dry.

Take the spare bowl and check for cleanliness inside and out. Also,
clean and check the motor shaft. Grease the seal washer.

Align the tang of the drive shaft with the slot of the bowl hub. Place
bowl on shaft. Check that the taper 1ock-is snug.

Check that the cap screw O-ring is in place. Screw in, but do not
overtighten.

If the unit is to be run again, proceed with Step #2, Start-Up. If not,

rinse out all lines. Remove the suction and bypass 1lines from the pump
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to drain it. Reassemble 1ines. Store entire unit.
BROOD STOCK

Brood stock is primarily adult oysters assumed to be survivors of MSX

(Haplosporidium nelsoni) epizootic. Other brood stock such as Delaware Bay-

resistant or Rutgers-resistant may be used as required by other VIMS
investigators. Brood stock is maintained in several systems: (1) the cold room
at 19-20°C to keep stocks from spawning or reabsorbing their gonadal products,
(2) in static warm seawater tanks inside the hatchery to condition brood stocks
until ripe for spawning, (3) in flowing seawater tanks outside (summer season),
and (4) in subtidal cages in the York River. Three and four are used for ambient
temper&ture storage. The following describes the procedures used to maintain
brood stocks in these systems.
I. COLD ROOM:
Every morning the seawater temperature is taken, brood stock tanks drained
and refilled, and brood stocks fed.
A. TEMPERATURE
1. The temperature of water in the cold room tanks is normally
measured and 1dgged as part of the morning procedure.
2. Record temperaﬁures from several semi-square tanks to
establish the Hange (i.e. by the doof, in corner, and in
front of the air conditioning unit). A thermometer is on the wall
for reference.
B. SEMI-SQUARES

The semi-square tanks are arranged in two rows of five in the
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coldroom.

1. DRAINDOWN

a. A standpipe is removed from one semi-square in each row. Drain
one tank at a time from each row to avoid flooding.

b. Rinse out each tank with the fresh water hose and replace
standpipes.

2. REFILL - depending on the ambient water temperature from the river,
tanks may be refilled directly from pumps or from the chiller.
a. USE OF CHILLER

1. Attach Tygon® hoses to the two chilled water outlets on
the walls of the cold room (Tong hose attached under the
air conditioner, short hose attached between the rows of
tanks.

2. Place the hose discharge ends into the drain
or a tank standpipe so that ambient temperature water is
flushed from the system.

3. Close the 3 remaining outlets and the (3/4") overhead
valve of the chilled water Tine near the chiller in the
main room. .

4. Open 1 1/2" overhead seawater valve to chiller.

5. Regu1éte seawater flow into chiller (e.g. 1/4 on for
reducing 28°C ambient seawater to about 19°C).

6. Seawater will drain from chiller into the drain trough.

7. Carefully close the drain valve supporting the valve with
one hand to prevent breaking. Let seawater fill the

entire chiller unit.
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10.

11.

12.

13.

14.
15.
16.
17.
18.

Switch on the circulating pump, wait several minutes, and
switch on chiller compressor unit.

Check the temperature of water flowing in the cold room,
and increase or decrease flow of ambient water to the
chiller until the desired temperature is reached.

Place a 25 um filter bag over the dispensing ends of the
chilled water Tines and hook the bag onto the side of the
tank to fill with seawater.

As tank is filled, move the bag and water line into

the next tank. Continue until all tanks are ff11ed.
When filling is complete, remove hose and bag. Place
discharge end of hose in floor trough or standpipe and
open all outlet valves for chilled water.

Switch off chiller compressor, wait several minutes and
switch off circulating pump.

Close seawater valve to chiller and open drain valve.
Rinse out Tygon hoses with fresh water.

Open overhead drain valve in chilled water line.
Replace lines on holders.

Wash filter bags.

USE OF AMBIENT WATER

1.

If ambient water temperature is within the desired
temperature range, hook up 2" clear, plastic 1ine to sand
filter, add a U-fitting to the discharge end, and hook
onto a semi-square.

Set up sand filter system as described in Section I.A.
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Setting Up the Filter System and I.B. Running the Filter
System - Filtration. The sand filter (#1) will be on
"filter", while the carbon filter (#2) will be on
“recirculate". Turn on seawater.

3. Fill semi-squares. Turn off filter system as described
in section II.B. Shutting Down the Filter System.

4. Discaonnect plastic Tine, rinse with fresh water, drain,
and coil line onto holder.

c. USE OF HEAT EXCHANGER

1. Connect the short 2" clear, plastic 1ine from sand filter
to PVC pipe attached to (top floor) heat exchanger.

2. Connect the long clear, plastic Tine to the return PVC
pipe from the heat exchanger.

3. Attach a fitting toe discharge end and place in cold room
drain.

4. At taop floar heat exchanger, assemble line strainer, and
open seawater valve from filter system.

5. Close and stopper fresh water valve.

6. Start sand filter system. Sand filter (#1) will be on
"filter" while the carbon filter (#2) will be on
"recirculate". Open seawater valve.

7. Turn on heat exchanger at panel on wall below sand filter
system. (There is also a switch in the boiler room.)

8. Check the temperature of the warmed seawater. Increase
or decrease the flow of ambient water to reach the desired

temperature. This will normaily be 24°C unless otherwise
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specified.
9. When the desired temperature is reached, fill all the
semi-squares.
10. When tanks are filled, remove haose (place in drain
trough).
11. Turn off heat exchanger. The green 1igﬁt will be off.
12. Turn off filter system and seawater, and disconnect clear,
plastic Tines.
13. Rinse Tlines with fresh water, drain, and coil lines on
holder.
14. Connect garden hase to fresh water valve on heat exchanger
and to fresh water valve near bathroom.
15. Open fresh water valve on heat exchanger and rinse out
heat exchanger for 5-10 minutes.
16. Disconnect fresh water hose from heat exchanger and let
water drain from fresh water valve into bucket.
17. Remove strainer from seawater system, clean if needed,
and hang to dry.
18. Clean up and return equipment to proper place.
II. CONDITIONING BROOD STOCK
Adult oysters can be canditioned to spawn early in the year by holding them
in good quality seawater of adequate salinity and warm temperature of 20 to 24°C
with adequate food. This is achieved by holding the brood stock in 100 gal.
tanks of static warm seawater and fed cultured algae. The metabolic processes
of the oysters (excretions, respiration, etc.) will contribute ammonia, fecal,

pseudofecal deposits, reduce 0, and eventually cause a shift in pH. Daily water
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~ changes are necesary to reduce these problems.
A. TEMPERATURE
1. The temperature of the tanks is taken as part of the morning LOG
procedure.
2. Report the temperature as a range, taken from several tanks, on the
LOG sheet.
B. DRAINDOWN TANKS
1. Remove the standpipe from the tank by wiggling and pulling up.
Stand clear.
2. Do not drain more than two tanks at a time or a flood will occur.
3. Rinse out each tank with fresh water and replace standpipe.
C. REFILL TANKS
Tanks are normally refilled with warm seawater from the heat exchanger
to the same temperature of the water being drainedf Follow procedures
in Section I. B. 2c.- Use of Heat Exchanger.
ITII. TANKS WITH FLOWING, AMBIENT SEAWATER
Brood stock may be held in 400 gal. tanks of flowing ambient seawater.
These tanks are located outside during the summer season. Every morning the 50
um filter bags are replaced with clean, dry bags amd the dirty bags are rinsed
with fresh water. Tanks are cleaned at least once a week or more often if
required.
IV. SUBTIDAL CAGES
Brood stock may be held in submerged cages in the York River. The cages
are near the hatchery pumphouse, each marked with a float. The cages are
monitored weekly. A boat is required for this. During the summer, the cages

need to be cleaned to remove fouling (i.e. sea squirts Molgula mahattensis,
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barnacles Balanus spp., etc.). Cages are reconditioned (zincs, mesh Tiners,

Tines) annually.
SPAWNING

1. On the day prior to spawning, 40 to 100 ripe oysters will be scrubbed to
remove fouling organisms and dirt from the shells. The cleaned animals will
be placed in a dishpan, covered with wet newspaper, and stored in the
coldroom.

2. Early in the morning, the spawning trough is set up. A black plastic sheet
is spread on the bottom of the trough and a clean brick (specifically for
that purpose) is placed on the end of the plastic at the head of the trough.
The oysters are placed gently in the trough.

3. The trough is filled to a depth of 5 cm with 1 um, carban-filtered seawater
at 28°-32°C.

4. For the next three hours, the oysters should be left undisturbed, given
occasional visual checks. Do not bump trough or cause shadows or in anyway
disturb the oysters.

5. Warm seawater at 30°C is used to refill the trough and allowed to drain over
the standpipe.

6. When the seawater in the trough reaches 30°C, a stopper is placed in the
drain. The tank is filled to a depth of 5 cm.

7. Stripped, freshly spawned; or frozen sperm can be released from a medicine
dropper or pipet near the;oysters incurrent areas to stimulate the oysters
to spawn.

8. The warming and coaling cycle should be repeated hourly until some of the
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10.

11.

12.

13.

14.

15.

16.

oysters spawn.

Male oyster§ spawn steadily with a stream of sperm that appears milky.
Female oysters spawn in discrete puffs that appear grainy. The sperm and
eggs exit from opposite sides of the oyster, aiding in sex identification.
As the oysters spawn, they are identified as to sex and gently picked out
of the trough and placed in labelled cantainers of seawater to separately
collect the sperm and eggs. Any eggs left behind in the trough can later
be collected on a 20 um sieve.

The eggs are then fertilized with a small amount of sperm and checked for
fertilization under a compound microscope. Additional sperm may be added
if necessary. The ratio will be about 1 part sperm seawater solution to six
parts egg solution.

The culture water in the conical should have been chlorinated for a minimum
of four hours and dechlorinated prior to the addition of the fertilized
eggs.

The egg suspension should be screened through a 73 um sieve as it is poured
into the conical to remove any debris, mucus strings, feces or pseudofeces.
The spawning is concluded (either by oysters or terminated by culturist),
the trough is drained through a 20 um sieve held under the drain and
removing the standpipe. The trough and oysters should be rinsed with
seawater to collect the remaining eggs. These eggs are already fertilized.
The oysters are rinsed with fresh water, replaced in the covered dishpan,
refrigerated for 30 minutes, then allowed to warm, rinsed with fresh water
again, and then returned to their brood stock tank.

The trough, plastic sheet, brick, containers, pipets, sieves, etc. are

washed with detergent, rinsed and set to dry.
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LARVAL HANDLING

Fertilized eggs from a spawn develop into embryo stages (blastula/gastrula)
in hours depending on temperature, water quality and variability of the gonadal
products. Within 8 to 12 hours the trochophore stage is reached and straight-
hinge D veliger larvae in 12 to 24 hours. The embryoc and trochophore stages are
extremely vulnerable to poor water quality (i.e. contaminants) or extreme
salinity and temperature changes. After straight-hinge veliger stage is reached,
the larvae though still vulnerable are much more resilient.

The shelled veliger D stage or prodissoconch I are capable of swimming and
feeding through use of a velum, a ciliated organ which is extended through the
valves. The larvae also gain nutrients by absorbing dissolved organic material
through its soft tissue. After growing larger over 10-18 days, an eye spot is
formed in the larva. The larvae are negatively phototactic and avoid 1ight by
swimming to the bottom of the conical. The eyed larva develops a foot for
probing and crawling along the surface prior to settlement. An eyed larva with
a foot is called a pediveliger. It should be noted that not all eyed larvae are
pediveligers. An eyed larva with a foot is considered competent or capable of
setting.

In the hatchery 1 um carbon filtered seawater is used for all spawning and
larval culture. Conicals are drained and larvae sieved by size on a regular
schedule. Eyed larvae caught on a 212 um sieve are removed daily, placed on damp
Nitex* cloth and paper towels, and stored in a refrigerator prior to use or
shipment.

Twenty-four hours after the spawning, and thereafter every Monday,

Wednesday, and Friday, the conical is scrubbed clean and refilled with 1 um
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carbon filtered seawater. The larvae are returned and fed with algae.

1.

4.

Drain boxes are set next to the conicals to be drained. Initially the
drain box will be set on top of a second overturned box until half of the
conical contents are drained to reduce the flow rate (gravity drained) and
prevent damaging the larvae.

An appropriate sized tall screen is placed in the drain box and is Tocked
in place by wedging a No. 15 rubber stopper between the screen and the box.
A 35 um screen is used for 1-3 day old Tarvae. A 44 um screen is used with
larvae older than 3 days. For eyed larvae a 64 um screen is used.
Conicals are drained either by a siphon or by the bottom drain line.
During the draindown, care should be exercised in preventing the screen
from overflowing. Rocking the screen in the drain box to move larvae to
the screen center will help or changing screens as necessary.

A stack of screens is prepared during draindown for grading of larvae. The
bottom screen will correspond to the larval size from the previous sieving
and is recorded on the Tip of the conical. The next one or two screens are
larger to grade the Tlarvae. A 300 um sieve is placed on top of the stack
to retain any debris from the culture. The sieves should be wet with
filtered seawater prior to addition of Tlarvae.

When the conical is drained or the sieve is full of larvae, the sieve is
taken to the work table and the contents washed onto the prepared stack of
sieves with filtered seawater. Larvae are washed through the top cleaning
sieve with 1 um filtered seawater. By placing the index finger over the
plastic fitting on the gum rupber seawater line, a fine fan of water is
used to wash larvae through the sieves.

Larvae are sorted by washing with a fan of seawater until it appears that
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10.

no more larvae will pass through each of the sieves. Each grading sieve
is washed into a separate, labelled container. The calibrated containers
are partially filled with 1 um filtered seawater to an appropriate level
for counting. Repeat for each sieve.

Sometimes due to large numbers of larvae of a particular size, it will be
necessary to rescreen the larvae to remove all smaliler individua1s. Reset
the screen with descending mesh size sieves in a stack. Wash only a third
or a quarter of the larval mass onto the stack of sieQes, rescreen, and
wash into a second calibrated container.

After larval draindown, the conicals, air lines, and heaters are washed
with detergent and fresh water. A rubber stopper is placed in the end of
the bottom drain line. Approximately 50 m1 of Clorox® is poured into the
drain. Fresh water is added to the drain so that the drain line is
completely filled. After a disinfection period of 5-10 minutes, the rubber
stopper is remaoved and the conical is rinsed with fresh water. After
thorough rinsing, 1 um filtered seawater is used to refill the conical.
Air Tines and heaters are replaced in the filled conicals.

Larvae should be returned to the conicals as soon as possible after sieving

and grading at the following cancentrations:

Larval Size 1520 L (400 gal) Conical 3800 L (1000.6 gal) Conical

Eggs 100 x 10° 250 x 10°
1-5 days old 10 x 10° 25 x 10°
6 days to eyed 6 x 10° 15 x 10°

Counting larvae is described in Section V. C.
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LARVAL FEEDING

Oyster larvae are fed either cultured algae or algal paste. Young veligers
are fed the Tahitian strain of Isochrysis galbana (T-I1S0). Older veligers are
fed either cultured algae or a reconstituted algal paste of 3H or TW. Larvae are

fed the following rations:

Larval Screen T-1S0 Diatom Paste
Size um cells/ml Cells/ml
44-64 10,000 none

73 20,000 none

93 30,000 none

130 40,000 10,000

183 50,000 50,000

1. Cell counts of T-ISO are determined by use of a hemacytometer as described
by Dupuy et al., 1977 on pp. 64-68. The amount of T-ISO to be fed can be
calculated by the following formula:

Algal Volume (L) = Ration (cells/mi) x Conical Volume (L
Cell Count (cells/ml)
2. The amount of diatom paste to be resuspended in a liter of filtered
seawater in a blender is calculated from fhe formula:
Weight of Paste (g) = Ration (cells/ml1) x Tank Volume (ml)
10" cells/g
The number 10" cells/g hefers to the appropriate number of 3H cells in
a gram of algal paste. Thus, when weighing out paste of different diatom

species, the result is a ration equivalent to that of a 3H cell count.

37



Generally diatom paste is fed to older larvae during the evening hours.
3. Commercial algal products such as spray-dried algae are becoming available.
When used, follow the manufacturer’s recommendation for preparation and

feeding.
COUNTING EYED LARVAE

A 64 um mesh Nitex* sieve is used to collect eyed larvae from the conical.
The larvae are rinsed through a descending order of sieve sizes (130, 183, 212,
300 um) to sort and collect the eyed larvae. The eyed larvae {caught on a 212
um or above) are added to a container of fresh 1 um filtered seawater. The
volume of seawater is adjusted to a level for easy calculation (i.e. 10 or 15 L).

The larvae are mixed in an up and down motion with a plunger. This
prevents the larvae from being concentrated in one area. To prevent crushing
larvae do not allow plunger to hit bottom of container. While mixing the larvae,
a 1 ml automatic pipet is inserted and a sample is removed.

The sample is placed in a Sedgwick-Rafter (1 ml1) cell. The sample is
spread over the entire area of the cell and the cell is placed under a compound
microscope with a mechanical stage at a power of either 40x or 100x
magnification. The cell is moved from side to side and all larvae are counted.
A mechanical counter is used to tally the count. The number of larvae are
multiplied by the number of liters in the container and by the factor of 1000
ml/L. This gives an estimate of the total number of larvae.

If the larvae are too dense to count, return to container and add more 1
um filtered seawater to the container to further dilute the larvae, or the sample

can be split using a dropper or pipet and half placed on a second cell, filtered
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water added to each cell to fill and counts made and added together.' The number

of larvae can be estimated as described above.
PREPARING A LARVAL BALL

After a subsample of the larvae is counted under a compound microscope and
the total number of eyed larvae has been determined, the larvae are concentrated
into a ball for storage. |

The bucket containing the eyed larvae is poured directly into a 212 gm (or
smaller size mesh) Nitex® sieve. Pour slowly to avoid overflowing the sieve.

After larvae are on the Nitex' sieve, a small piece of 183 um (or smaller
size) Nitex® cloth is placed in a funnel and dampened with seawater. The Tarvae
are rinsed from the sieve into the cloth lined funnel. After the larvae are
collected on the cloth, it is removed, the corners are gathered to form a bag,
and a rubber band is wrapped securely around the top. Paper towels, dipped in
filtered seawater, are wrapped around the ball. The ball is placed in a beaker
and covered with plastic wrap held in place by a rubber band. The beaker is
labelled with the estimated number of Tlarvae, date spawned, and the date
refrigerated. The beaker is stored in a 0-6°C (ca 40°F) refrigerator. The eyed
larvae can remain in refrigérator storage for up to 7 days. Caution, if the
refrigerator is frost-free, ﬁhe beaker must be removed and the ball remoistened
after four days.

SETTING

Sétting refers to the entire process of metamorphosis and attachment to a

substrate (cultch). Eyed larvae are normally set on chips of ground oyster
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shells (minicultch) in shallow containers to become post set juvenile oysters.

A.

Preparation

Sieve the oyster grit (commercially available chicken grit) through a 1/8
inch screen atop window screening. Save the fraction caught on the window
screen.

Prepare a clean setting tray by applying a thin Tayer of petroleum jelly
to the sides.

Evenly spread a thin layer of grit in the tray just covering the bottom at
a rate of 5 liters for a 2'x 8’ or 7 liters for a 2’'x 12’ tray.

Fill the tray a few inches deep with carbon filtered seawater and

aerate for 24 hours before adding the eyed larvae. This procedure is to
allow marine bacteria, necessary for attachment of spat, to colonize the

cultch.

Adding the larvae

Drain the water from the tray and refill 2 to 3" deep.

Remove the eyed larvae from the refrigerator, add them to a container of
carbon-filtered seawater at ambient temperature, and allow them to
acclimate for several minutes.

The ratio of larvae te grit is 500,000 larvae per liter of grit.

The approximate number of larvae in seawater are spread over the grit in
a slow even manner.

The larvae are fed a liter of 100,000 to 150,000 cells/m1 two to three
times daily depending upon their feeding rate (whether they clear the
water).

After three days the competent larvae should have metamorphosed. If
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significant numbers of larvae have not set, they can be collected on a
screen when draining the tray, rinsed with seawater, and refrigerated.
7. The grit should be carefully scooped from the tray and placed into

upwe11ers'at a rate of 1.5 Titers per upweller.
REMOTE SETTING PROCEDURE

On occasion remote setting is used. Eyed larvae are carried or shipped to
a site a distance from the hatchery where a setting tank and bags of clean shell
are made ready for this procedure. The advantage is that an oyster grower can
use hatchery-reared oysters without the expense of operating a hatchery. This
allows a hatchery operator to supply seed to a site without handling the bulk of
spat set on bushels of oyster shell.

Equipmenf used to set up a remote setting system includes a tank with cover
and drain, a sieve, bucket, and siphons to drain the tank, an air compressor or
air pump with cover, air lines, a seawater pﬁmp with hoses, a 10 um filter bag
with bag holder, an electrical box, extension cords, a thermometer, and a heater.

Tanks can be made of concrete, plywood, fiberglass, cast iron, or steel.

Metal tanks should be avoided as most metals are toxic to larvae. Metal tanks
coated with glass, porce]ai@, fiberglass, polyester resin or other nontoxic
coatings can be used. Ga1vanﬁzed metal unless well weathered should be avoided.
Any appropriate size can be USéd. Our tanks are 6;5 feet long by 3.5 feet wide
by 3 feet deep. Covers were made of plywood in two or more sections for easy
handling. The tank will need a drain such as a bulkhead fitting (PVC with rubber
gasket) and a stopper or a hole can be cut in the tank and a stopper fitted to

it.
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Larval harvesting will require a 183 um or 190 um sieve, siphons to drain
the tank into thé sieve, and a bucket. The sieve can be made by cutting the
bottom out of a bucket and giuing Nitex® screening from Tetko, Inc. on the top
of the bucket. The screening can be surrounded by the plastic ring cut from the
bottom of the bucket. Siphons can be made of 1.5 or 2 in. PVC pipe.

Aeration is supplied by an oil-less compressor or blower, and PVC air
lines. The air Tines can be made of 1/2 or 3/4" PVC pipe with holes drilled
every 4 to 9 inches. The compressor should be protected by a check valve or
placed above the tank to prevent water from flowing back into it from the tank.
A protective cover for the compressor or blower prevents damage from splashing
or overflowing.

The seawater system consists of a gasoline driven seawater pump with a non-
collapsible intake hose fitted with a strainer, and a flexible discharge Tline
from pump to tank intake. The tank intake is a rigid PVC pipe attached to the
side of the tank and bending over the top. Attached to this intake is a bag
holder and one or two {(on a T) 10 um filter bag to filter incoming seawater.

The electrical system consists of extension cords (with ground) serving an
electrical service with a fuse disconnect switch. This system services the air
pump and the 1500 watt stainless immersion heater or quartz sheathed electric
immersion heater which is needed when temperatures drop below 77°F. A propane
flame thrower immersion heater‘can also be used.

Eyed larvae and algal paste:

Upan receipt refrigerate eyed larvae and algal paste (the diatom 3H) at
40°F or 5°C. Keep the eyed 1arvae in Nitex® cloth and wrapped in moist paper
towels until ready for use. This may require remoistening. Larvae will remain

viable in the refrigerator for about seven days while algal paste can be
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refrigerated up to one month. It is best to coordinate the delivery so that

everything is ready.

Preparation of tank:

The setting tank should be thoroughly washed with Soft Scrub®, rinsed, and
allowed to dry. Air lines should also be cleaned, dried, and placed underneath
the shell bags. Fill the setting tank with clean, containerized shell. Set up
equipment (pump, Tines, filter bag) and fil1l the tank with filtered water. Let
this shell soak for at least 24 hours if not Tlonger.

Preparation of cultch:

Oyster shell is the preferred cultch used whole or crushed. It should be
clean and about a year old or more. The shells should be placed in suitable
containers such as bags made from 13" lay-flat Vexar® netting, milk crates, or
other plastic (or inert) trays. These containers should be easily handled by one
person if manual labor is to be used. Cultch should be soaked overnight.
Schedule for remote setting: ,

Day 1- Set up tank, add containers of clean oyster shell, fill with 10 um
filtered seawater from the site using the seawater pump, turn on air pump,
cover tank. |

Day 2,3,or 4- Turn off air, empty tank using the siphons but not the sieve.
Refill tank using 10 um filtered seawater, turn on air, turn on heater if
temperature is less than 77°F or 25°C. Add larvae after activating them
by putting them in a bucket of warm (77-83°F) filtered seawater for about
15 minutes. Feed algal paste after dissolving in a small amount of
seawater with a kitchen blender. Feeding rate is 19 g of paste per 1000
gal of culture water twice a day. Cover tank.

Day 5- Feed larvae twice a day.
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Day 6- Turn off air, drain water from tank using siphons and sieve to catch any
swimming Tarvae, refill tank with 10 um filtered seawater, turn on air,
feed algal paste, return to tank any larvae caught on the sieve.

Day 7- Feed larvae twice a day.

Day 8- Turn off air, drain tank, remove shell bags from tank and put in nursery
ground. Remove air manifold, wash tank with Soft Scrub® and fresh water.
Scrub set spat off air manifold and replace manifold. Fill tank with

containers of shell, refill tank with seawater, turn on air, cover tank.

44



