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1. Accurately assess the prevalence of specific abnormalities in fish (and blue crabs) at 
different sites in Biscayne Bay.

2. Evaluate distribution patterns and look for correlations with previously reported levels 
of contaminants

Goals of our study
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1. Accurately assess the prevalence of specific abnormalities in fish (and blue crabs) at 
different sites in Biscayne Bay

2. Evaluate distribution patterns and look for correlations with previously reported levels 
of contaminants

Methods
- Hook & line at 24 sites, 4-6 surveys 

each; 1991-92, > 3,000 fish

- Shrimp trawl at 8 sites, resampled 
monthly; 1993-94, > 5,000 fish 
(courtesy of Jimbo & Co.)

Goals of our study



Saddleback, Lagodon rhomboides, 
pinfish

Tumor (neurofibroma), 
Lutjanus griseus, gray snapper



Missing/deformed fin rays Lutjanus griseus, gray snapper



Lagodon rhomboides, pinfish

Scales are be rotated in any & 
multiple directions but are still 
essentially flat against the 
body surface

Scale disorientation



Survey sites

Trawl sites / juveniles

Hook-and-Line / adults

Correlation Analyses* - All Abnormalities
- All species combined:

- Positive correlation with Total 
hydrocarbons  

- Positive correlation with aromatic 
hydrocarbons

- Haemulon sciurus, blue striped grunt, 
positive correlation with copper 
concentrations

* p<0.05 Spearman rank correlationGassman et al (1994) Bulletin of Marine Science
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Trawl sites / juveniles

Hook-and-Line / adults

Correlation Analyses* - All Abnormalities
- All species combined:

- Positive correlation with Total 
hydrocarbons  

- Positive correlation with aromatic 
hydrocarbons

- Haemulon sciurus, blue striped grunt, 
positive correlation with copper 
concentrations

* p<0.05 Spearman rank correlation

Limitations
- Few matches between historical 

sediment sample sites and fish sample 
sites

- Uneven fish distributions 
- Fish move

Gassman et al (1994) Bulletin of Marine Science







What are the implications for the current state of fish health in Biscayne Bay??

Chronic vs acute stresses?

vs

(image from Miami Waterkeeper website)

Joan Browder continued to be 
active in this area, participating 
in the Biscayne Bay Coordination 
group organized by Miami 
Waterkeeper 

Large Fish Kills 
- August 2020
- October 2022

Gross 
abnormalities
today?
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