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Cedar Key                   

Water Quality 

Monitoring

Website:

shellfish.ifas.ufl.edu 

Provide real-time and archived 

data at two Aquaculture Use 

Zones for 20 years



• Temperature

• Salinity

• Dissolved oxygen

• Records every 30 

minutes

• Posts every 2 hours

InSitu 600          

Multi-parameter                

Data Sonde



VIEWS:

• Data

• Dash-

board



• Initiated in 2002 with USDA  

funding

• Purchased YSI sondes for 9 lease 

areas  in 7 counties

• UF and DACS maintained stations 

and data 

• By 2012 reduced to 2 stations             

in Cedar Key – DI and GJ

• Past 2 years evaluated several 

monitoring systems 

Archived 

Monthly                

Data



Monitoring Water Temperatures                   
during Summer, 2007-2013

• Loggers provided to clam growers to 

deploy inside bags at Cedar Key leases

─ 17 leases in 2007 (8% coverage)

─ 33-39 leases in 2008-10 (16-20%)

• Describe temperature variability              

within and among lease areas  

─ Diurnal and annual  

─ Water depth

─ Substrate characteristics

─ Tidal and wind currents

─ Moon phases 
HOBO® Pendant 

Temperature Data Logger 

(2.3 x 1.3 x 0.9 inches)



Gulf Jackson AUZ 

Leases (n=12)                       

August 9-13, 2009
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Dog Island AUZ 

Leases (n=7)                       

August 9-13, 2009



Water T emperatures R eco rded H o urly at  17 C lam Leases

   C edar Key Lease A reas           A ugust, 2007
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Evaluating Abiotic And Biotic 

Factors Influencing Hard Clam 

Production In Florida 
2020-2023

Determine relationships between water quality, phytoplankton, and 

seed health 8 hatcheries and 7 nurseries in three geographic locations



Chemical 
Composition

• Ions

• Heavy and alkali

metals

• Inorganic chemicals 

n=28

Scan to 

download 
guide

• Annual (2020-22) analyses of source (surface, ground) waters

• All values were in range of those defined for seawater composition



Volatile 
Organics 

(VOC)
n=80 

• High vapor pressure

• Low water solubility

• Man-made 

chemicals

o Paints

o Pharmaceutical

o Refrigerants

• Annual (2020-22) analyses of source (surface, ground) waters

• All values below those of reporting values following                                     

EPA analytical procedures



• 2020-22

• Contacted local road department 

• Glyphosate

o Kills certain weeds and grasses. 

o Blocks enzyme essential for plant 

growth 

o Used locally alongside roads

• Values less than reporting limit of                  

10 ppb in both years

• 2021-22 

• Contacted local mosquito control 

department

• Naled - active ingredient sprayed 

near Cedar Key nursery facilities

• Values less than the reporting limit 

of 1.0 ug/L for pesticides

Herbicides                            Pesticides



Phytoplankton Composition and Biomass
Annual (2020-2022) analysis at 8 nurseries, 3 in Cedar Key   
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PG

Pq

Am

Sc Cp

Dino Diatom Cyano Other

Am, Amphora; Cp, Cerataulina pelagica; Df, Dactyliosolen fragilissimus; E, Euglena; L, 

Leptocylindrus; N, nanoeukaryote; PC, picocyanobacteria; PG, Pleurosigma-

Gyrosigma; Pq, Peridinium quadridentatum, Sc, Skeletonema costatum 

Dino

Diatom

Other

Cyano

• Diatoms major algal group, considered positive in food webs

• Dinoflagellate biomass below values associated with HAB events 



A web-based  pictorial guide to food 
sources for clams – spatial and 
seasonal distribution of marine 
phytoplankton in Suwannee Sound 
and Indian River

• Chlorophyll a and biomass patterns

• Major groups and common species 

(n=43)

• Description of each algal species 

o What leases found 

o Frequency of occurrence

o Effects on clams

o Ecological considerations 

What Do Clam Eat? 

Developed by: 

Nikki Dix, Edward Phlips, Shirley Baker, and Susan Badylak

UF/IFAS Fisheries and Aquatic Sciences Program

Leslie Sturmer, UF/ IFAS Extension



• Extension publication to create 

awareness of potential shellfish disease 

Clam Health
• Baseline established in 2003

• Seasonal sampling of clams from three clam 

farming locations in state - SWFL, IRL, CK

• Examined for disease using histology and 

RFTM

• No evidence of QPX

• Granulomas most frequently observed 

abnormality, followed by Rickettsiales-like 
organisms, metazoans, and inflammation

UF/IFAS EDIS Publication, FA125

https://edis.ifas.ufl.edu/

https://edis.ifas.ufl.edu/


• In 2007-8, health of market-size clams from 12 

Cedar Key growers assessed during summer 

• Clam samples submitted for pathology  

during mortality events (VIMS)

• In all cases, no diseases of concern found 

Clam Health

• In 2021-22, histology of adult clams 

sampled monthly from Gulf Jackson and 

Dog Island AUZs over 13-month period

• Neoplasia found in 1.7% of samples

• Common parasites found included 

metazoan larvae (43%) and             

Chlamydiales-like organisms (<1%)

Miller, B., Sturmer, L., and Roberts, J. 2023. Disseminated 
neoplasia in cultured hard clams (Mercenaria mercenaria). 
Veterinary Pathology 1–4, DOI: 10.1177/03009858231171665,

journals.sagepub.com/home/vet.  



Clam Genetic Diversity

• In 2003, mitochondrial DNA used to quantify 

diversity in 6 FL hatchery stocks and wild stocks 

from FL, GA, NY

• Haplotype diversity (range of 0-1) was high in wild 

stocks (0.80-.89), lower in cultured stocks (0.63-82)

• In 2014, microsatellite markers used to compare 

levels of diversity in 6 hatchery and 4 FL wild stocks

• Differentiation in allelic richness and heterozygosity 

was highest between hatchery stocks

• Some genetic drift within hatchery stocks, possibly 

as a result of broodstock selection

• Divergence between wild and hatchery stocks not 

as pronounced as in other cultured bivalvesHargrove, J., L. Sturmer, J. Scarpa, and J. Austin. 2015. 
Assessment of Genetic Diversity in Wild and Aquaculture 
Stocks of Mercenaria mercenaria in Florida. J. Shellfish 
Research 34 (2): 355–365.



❑ Began working with UF soil scientists (Todd Osborne, Rex Ellis, Mark Clark)                                                  

in 2008

❑ Aqueous soil samples collected used to produce bathymetric and soil                             

(OM, clay, sand) property maps of Dog Island AUZ  

❑ Spatial relationships and lease specific trends were evident

Soil Elevation

Low (-6.5) to High (+1.5”)

Organic Matter

Low (0.5%) to High (4%)

Clay Content

Low (1%) to High (5%)

Soil Characterization Study, 2009-10



❑ Findings from soil characterizations at                                   

Dog Island AUZ led to the following questions:

❑ Do soil properties differ in areas of intensively farmed leases versus 

adjacent unfarmed areas (e.g., easements, navigational corridors)?

❑ Do relationships exist between hard clam aquaculture harvesting 

methods and soil properties?  If so, what is the recovery time of the 

soil properties?

Soils-Based Approach to                    

Clam Farming, 2011-12
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Summer
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• Soil properties (0-4” and 4-8”) of 15 leases at Dog Island and Gulf Jackson AUZs were             
compared with adjacent (unfarmed) areas in summer and winter  

• Soil properties did not differ significantly from unfarmed soils at majority of leases  
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Sand Content Organic Matter Content

• Soils within tracks of harvested cultured bags and at adjacent (reference) sites were sampled  
for sand, OM, clay, and silt content at harvest and 1,2,4,and 8 weeks post-harvest at 7 leases 

• Soil properties converged with reference values in 2-4 weeks at the Dog Island leases and 2-8 
weeks at the Gulf Jackson leases 
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