
Gear Type Comparison for Off-bottom Oyster 

Aquaculture in Florida, USA

Natalie Simon, Leslie Sturmer, 

Reggie Markham
University of Florida / IFAS 

Shellfish Aquaculture Extension 

Cedar Key, FL

Ellis Chapman
Louisiana State University

Baton Rouge, LA



Biofouling is a major concern for the 
production of off-bottom cultured oysters

Objectives

1.Document performance of triploid 

Eastern Oysters Crassostrea 

virginica using different off-bottom 

culture methods

2.Evaluate effects of biofouling 

control methods in Southern 

growing conditions
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Ploidy:

Gear Type:

Growout: Experimental Design

Timeframe:

Nursery Winter Growout

June July August September October November December January February March April May June

4 months 8.5 months

Spawn From Spawn to Harvest – 12. 5 months
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Gear Type and Float Placement
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Stocking and Biofouling Control

• Deployment size: SH 52mm, SL 39mm, SW 27 mm
• Stocking density: 150 oysters / bag
• 14 mm uncoated Vexar bags
• Weekly Flipping

• Floating Cage: Air dried exposure for 24 hrs, flipped back
• Floating Bag: Does not require “Unflipping”
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Growing Temperatures, Sept 2017- June 2018

Avg Temperature = 70 ± 7°F

Avg Salinity = 26 ± 2 ppt



Variables Measured

• Survival

• Shell Metrics
⎯ Shell height

⎯ Shell length

⎯ Shell width

• Weight Metrics
⎯ Meat (wet)

⎯ Meat (dry)

• Condition Index

• Biofouling Weight

⎯Bags

⎯Oysters
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Note: Kruskal-Wallis nonparametric tests were performed using R. 

Treatments were considered significantly different when p< 0.05. 

Dunn’s test were performed Post-hoc.                                                                                        
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Shell Shape

Fan Ratio 

SL/SH = 2/3 = 0.67 

Shell Height (SH) 

3
Shell Length (SL)

2

Shell Width (SW) 

1

Cup Ratio 

SW/SH = 1/3 = 0.33 

Preferred 

Ratio:
::
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Weight Metrics
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Condition Index
• Weight ratio that describes quality of meat or yield (“fatness”)
• Relative value, no ‘ideal’ condition index range

CI =
𝐷𝑟𝑦 𝑀𝑒𝑎𝑡 𝑊𝑒𝑖𝑔ℎ𝑡 (𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑊𝑒𝑡 𝑊𝑒𝑖𝑔ℎ𝑡 𝑔 − 𝐷𝑟𝑦 𝑆ℎ𝑒𝑙𝑙 𝑊𝑒𝑖𝑔ℎ𝑡 (𝑔)
× 100
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Biofouling on Oysters

%𝐵𝑖𝑜𝑓𝑜𝑢𝑙ing Equation

=
𝐹𝑜𝑢𝑙𝑖𝑛𝑔 𝑊𝑒𝑖𝑔ℎ𝑡 (𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡 𝐹𝑜𝑢𝑙𝑒𝑑 𝑂𝑦𝑠𝑡𝑒𝑟 𝑔 −𝑊𝑒𝑡 𝑀𝑒𝑎𝑡 𝑊𝑒𝑖𝑔ℎ𝑡 (𝑔)
× 100
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Biofouling on Bags

41

64

49

0

10

20

30

40

50

60

70

Bag Biofouling (%)

B
io

fo
u

lin
g

 (
%

) a

b

ab

%𝐵𝑖𝑜𝑓𝑜𝑢𝑙𝑖𝑛𝑔 =
𝐹𝑜𝑢𝑙𝑖𝑛𝑔 𝑊𝑒𝑖𝑔ℎ𝑡 (𝑙𝑏𝑠)

𝑇𝑜𝑡𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐹𝑜𝑢𝑙𝑒𝑑 𝐵𝑎𝑔 𝑙𝑏𝑠
× 100



1.5 ± 0.5 lbs 3.7 ± 0.6 lbs
a b

Biofouling Weights on Bags

1.9 ± 0.4 lbs
ab



Oyster culture in floating bags and cages had similar:
• Survival (91 vs 86%)
• Shell height (84 vs 87 mm)
• Fan (0.71 vs 0.79) and cup (0.39 vs 0.38) ratios
• Wet (21 vs 18 g) and dry (3.3 vs 2.4 g) meat weight 
• Condition index (10.98 vs 10.27)

Summary



Biofouling on oysters and gear was less on floating

bags and cage bottom bags. 

• Oysters: 3 and 5% versus 11%

• Bag: 41 and 49% versus 64%

Summary



• Commercially acceptable 
survival and growth

• Floating bags do not need to be 
flipped back reducing labor and 
cost by 50%

• Biofouling management 
practices effective over a winter 
growout in Florida

Summary
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