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Background

* Considerations for alternative
species for aquaculture

— Native molluscan species

— Cultured and marketed
similar to hard clam
Mercenaria mercenaria

* FL Sea Grant-funded research
has explored culture potential
of variety of marine mollusks

— Angel wing, 1990-1992
— Bay scallop, 1996-2000
— Ark clams, 2002-2004

* New species: Sunray Venus,
Macrocallista nimbosa, 2006-12




Background

* Attractive large (up to 6”SL)
clam distributed from South
Carolina to Florida

* Targeted species for
commercial harvest in
1960s along FL’s west coast

* Harvest halted due to
spotty distribution,
limited fishing grounds

* Natural growth rate
experiments suggested

fast grower
—3",40¢g in 12 months Photo courtesy of Florida State Archives




Objectives

e Utilize current hard clam methods
as a starting point to:

1) Identify spawning methods
2) Establish hatchery protocols
3) Examine nursery culture

Results Presented at:

Larval and early nursery culture of the sunray venus clam Macrocallista nimbosa.
Scarpa, J., Sturmer, L.N., Nunez, J., Laramore, S. and Creswell, R.L.
Caribbean & Latin America Aquaculture 2007, San Juan, Puerto Rico, 6-9 Nov 2007.

Evaluation of the sunray venus clam Macrocallista nimbosa for aquaculture in Florida.
Scarpa, J., Sturmer, L., Nufiez, J. and Creswell, R.L.
National Shellfisheries Association 100th Annual Mtg, Providence, RI, 6-10 April 2008.

Salinity tolerance of the sunray venus clam Macrocallista nimbosa.
Scarpa, J., Laramore, S.E., Harangody, M. and Sturmer, L.N.
National Shellfisheries Association 101th Annual Mtg, Savannah, GA, 22-26 Mar 2009.

Funded by Florida Sea Grant R/LR-A-44, 2006-8
I ———————————————



Broodstock Collection and Spawning

Held in trays with
substrate - sand,
aragonite

Adults collected from intertidal sandbars
where natural populations noted

Conditioned at 28-30 ppt, 65-75°F
and fed adequate microalgae

Induced spawning by using thermal
cycling, temperature increased 10-20°F
above ambient (70°F), and addition of
dissected sperm
———————————————————————————————



Egg
Larval Culture
2-cell Embryological
development
4-cell documented, similar
to most bivalves,
except eggs have
noticeable gelatinous
membran
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Fertilized eggs placed in culture tanks at 1-2/mL. Larval culture rearing conditions were
28-35 ppt, 72-86°F, daily water changes, fed 50-100K cells/mL of microalgae



Setting and Post-set Culture

Pediveliger

Pediveligers were noted by day
6-9 and moved to setting system

Pediveligers stocked at 2-3K/ft? of
bottom area, fed microalgae, and
rinsed with saltwater



Setting and Post-set Culture

e Substrate Experiments
— No Substrate
— Aragonite (0.5-1.0 mm)

— Sand (<0.5mm)
— Pediveligers to >1.0mm sieve

e First Exp: (n=1)
— Sand: 100%
— Aragonite: 71%
— No Substrate: 49%
— Total: 32K (63% return)

e Second Exp: (n=3) In 1-3 months, depending on feed and temperature,
— Sand: 58% post-set sieved on 1.0-1.2 mm screens
— No Substrate: 35% Size: 275-500/mL,1.2-1.5 mm shell width,

— Total: 454K (46% return) >::4.0 mm shetlengn



Land-based Nursery Rearing

Juveniles (>1.6 mm sieved seed)
moved to land-based nurseries. Reared in
downwellers, upwellers, and FLUPSY
at 17,200/m? (1600/ft?) for 3-4 months.

Addition of substrate
was advantageous,
but could be
problematic if allowed
to go anaerobic




Land-based Nursery Rearing

Juveniles (>1.6 mm sieved seed) reared Iin

(1000-2500/ft2) for 7-9 weeks.

laminar-flow raceways and trays at 10,760-27,000/m?

Results ranged from 7.4-8.9 mm SL, 85-91% survival.

.. 1000 2 |7.4 (0.4)|84.6(1.2)|53.2(L.7) |26.3(2.7)
2000 2 |7.3(0.1) |89.0 (2.0)|46.9 (6.3) | 25.2 (1.8)
1000 3 |8.9(0.6) |88.9 (1.6) | 79.1 (7.6) | 14.1 (6.4)
. 1500 3 [8.4(0.2) |91.0 (6.7) | 75.0 (9.1) | 15.4 (5.2)
2000 3 [8.3(0.7) | 87.8(2.7) | 74.7 (4.1) | 15.3 (3.4)
2500 3 |8.1(0.5) | 88.3(2.7) | 69.9 (5.6) | 17.5 (3.2)

Statistical analyses conducted with SAS using general linear model, statistical differences considered significant if P<0.05.




Summary.

* Sunray venus clams were successfully

— Collected and transported

— Spawned under controlled conditions
— Cultured through setting and nursery
— Methods similar to hard clam

 DVD summarizing seed
production techniques
and documentation of
sunray venus development
during hatchery phase
IS available




Objectives

e Utilize current hard clam methods
as a starting point to:

4) Evaluate field nursery and
growout methods

Results Presented at:

Evaluation of the sunray venus clam Macrocallista nimbosa under field nursery and
growout culture conditions in Florida.

Sturmer, L.N., Scarpa, J. Laramore, S.E. and Creswell, L.

National Shellfisheries Association 101th Annual Mtg, Savannah, GA, 22-26 March 2009.

Funded by Florida Sea Grant R/LR-A-45, 2007-9



Field Nursery and Growout Trials
Florida Locations

-

Alligator Harbor
Lease Area (AH), Carrabelle/

Dog Island Lease Area,
Cedar Key (CK)

Gulf of Mexico




Salinity (ppt), Monthly Means + SD
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Samplmg and Following parameters
Measurements measured:
' e Survival

* Growth — SL, SW, SH

* Weight — total, meat, dry
* Condition index*

* Histology

*Ratio of dry meat:dry shell x 100 (Fernandez et al. 1999)




Field Nursery Trials — Bottom Cages

Bottom cages (3’ x 1.5’ x 6” deep)
constructed of wire and lined with
4 mm polyester mesh material

* Stocking densities, 100-375/ft?
* Seed sizes, 12-18 mm SL
* Duration, 42-106 days



Field Nursery Results
Bottom Cages

Site Sieve |Density| # |Survival Lizgltlh Growth
(mm) | (#/ft>) |Days| (%+SD) (MM+SD) (mm/day)
AH 9.0 100 42 i6§é:-%7 5286 0.20
AH 9.0 200 42 ii% izg% 0.22
AH 6.7 222 /8 17%?_ 12257 0.18
CK 6.0 375 | 106 18;'252 12?_22 0.14

AH — Alligator Harbor CK — Cedar Key
T —



Field Nursery Trials — Bottom Bags

Bottom bags (3’ by 4’ and 4’ by 4’)
made of 4 mm polyester mesh material

* Stocking densities, 330-555/ft?
* Seed sizes, 9-14 mm SL
* Duration, 78-113 days



Field Nursery Results

Bottom Bags
Site Sieve |Density| # | Survival Li?\gltlh Growth
(mm) | (#/ft?) | Days | (%+SD) (MM+SD) (mm/day)
AH | 6.7 330 78 ;2% 12%% 0.12
AH | 5.0 555 106 igiiE.SS 12%% 0.17
CK | 4.0 440 113 fai 12%% 0.13

Density used for stocking hard clams in a 4’ x 4’ (16 ft2) nursery bottom bag is 625/ft?
T



Growout Trials —
Bottom Cages

Bottom cages (3’ x 3’ x 6” deep)
constructed of 1” vinyl-coated wire

* Stocking densities, 43-56/ft°

* Seed sizes, 26-27 mm SL

* Duration, 340-476 days
(11.2-15 months)



Growout Results
Bottom Cages

284 | 647 | 36.7 | 1.82 | 8.6
AL 4 1470 60 |+17|+34|+025|+07
76.7 | 645|339 | 155 | 88
S as 3 13401 191 |+25|+29|+014|+03
50.9 | 629 | 324 | 1.48 | 8.2
SR SE 3 |30 1134 |+25]+27|+015|+02

Densities used for stocking hard clams in growout bottom bags (4'x4’, 16ft?) range from 50-75/ft?




Growout Trials — >

Bottom Bags
e
. ]

Bottom bags (4’ x 4’, 16 ft?) made
of 9 mm polyester mesh material

* Stocking density study (n=9)

* Alligator Harbor (AH) _ Low, 600/bag, 38/t

* Stocking densities, 33-70/ft? — Medium, 800/bag, 50/ft2

* Seed size, 27 mm SL — High, 1000/bag, 63/ft*

* Duration, 396-476 days * Seed size, 24 mm in SL
(13-15.6 months) * Duration, 372 days (12 months)



Growout Results — Bottom Bags

AH | 38 476 izfé ;‘2'_% fé,‘z i06?;16 igi?9
AH | 50 396 i3]E-3 440 15 %% i2 ?;_Z(l) ilcl)%f 2 19(.)2.34
AH | 70 Sec 1556:.37 ; %.% iZ?LI.ZCL) 116937 i%-:é
cK | 38 372 | "0 | J65 | eas | 007 407
cK | 50 372 | 5 | 245 |45 | 005 |208
oK | 63 372 | "L | Yoo | ear | 04 | 206




Predation
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* Mortalities at Alligator Harbor site attributed to predation —
holes in bags, crushed shell in cages and bags, presence of stone crabs




Growout Trials — Bottom Bags
Cedar Key

. &

* Bottom bag treatments
— No frame
— 1" PVC pipe frame
— 1" PVC pipe frame
* Replications, 3 bags per trt
* Stocking density, 44/ft?
* Seed size, 26 mm in SL

* Duration, 377 days (12 months)




Bottom Bag Results
Cedar Key, 12 Months

No 76.3 56.1 22.7 26.9 1.61 11.2
frame | £9.1 +19 | +04 | £2.1 | £0.30 | +£0.5

1" 64.7 58.2 | 22.3 29.3 1.72 11.0
frame | +8.3 +25 [ +£01 | £1.8 | £0.13 | £05

1 15" 75.1 58.7 | 22.1 29.2 1.61 10.4
frame | 7.4 +0.7 | £0.1 | £0.7 | £0.05 | £0.2

Statistical analyses conducted with SAS using general linear model, statistical differences considered significant if P<0.05.



Shell Deformities

* Shell deformities or irregularities
observed of clams in bags, not cages

— Limited to ventral margin with one
valve having excessive curvature
resulting in a depression

* AH — 8 to 48% per bag — Sunray venus harvested from
* CK—-191to 22% per bag AH and held in cages in CK for

— 1-4% from bags with frames several months “grew out” of
their shell irregularities



Summary

e _Sunray venus clams.were cultured through
fleld nursery and growout using methods
similar to hard clams

* Production results were site-specific
. At one site, commercially acceptable survival

and growth rates were obtained
— Field nursery: 90% survival, 24 mm SL in 4 months
— Growout: 65-76% survival, 50-59 mm SL,
20-29 g TW in 12 months
* Shell deformities were gear and substrate
related
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