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2020
2.  First 
outbreak of 
SCTLD 
reported off 
Miami

Threats Facing Florida’s Coral Reefs

2014 2021

>90,000 
gallons of raw 
sewage leaked 
onto reef in FL 
Keys

2023

FL experienced 
worst coral 
bleaching 
event on 
record. 2017

Hurricane Irma 
Struck the east 
coast of FL 
leaving 
devastating 
damage behind

1.Port Miami Dredging 
Project Started

1* Miami - Dade County
2* FDOT and U.S Census Bureau
3* Florida DEP
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U.S Census Population 
for Florida ranks Miami -

Dade and Broward 
county the top 2 most 
dense populations of 

the state
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Number of 
Sites

Type of Site 
Selection

Temporal 
Extent

Survey 
Objectives

NCRMP
2,198 total sites 
across South 

Florida

Single stage stratified 
random sampling 

design

2014- 2024
Data collected every 

other year

Coral demographic 
activities

DRM
4,502 total sites 

across South 
Florida

Stratified random 
sampling design

2005 - 2023
Data collected annually

Coral bleaching 
responses

CREMP
69 Sites Total: 
22 SECREMP
40 CREMP

7 CREMP_DT

Fixed sampling design
1996- 2023 

Data collected annually

Regional short and long 
term changes in coral 

communities
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Monitoring Programs and their Challenges
Sample Design Differences



The Use of Expert Elicitation on the Biological 
Condition Gradient Model (BCG)

• Experts cover a wide range of knowledge 

related to: 

⚬ c o ra l b io lo g y

⚬ d is e a s e  o u tb re a ks

⚬ wa te r q u a lity

⚬ a n th ro p o g e n ic  d is tu rb a n c e s

⚬ a n d  m o re  

• BCG s ta n d s  fo r th e  b io lo g ic a l c o n d itio n  

g ra d ie n t, u tilizin g  e xp e rt e lic ta tio n  to  

ra n k s ite s  a g a in s t in c re a s in g  le ve ls  o f 

a n th rp ro g e n ic  s tre s s



Overall coral richness declines 

Noticeable changes at BCG levels 5 and 6 
compared to 3 and 4 include:

La rg e  re e f- b u ild in g  c o ra l 
ric h n e s s  d e c re a s e s

Mo re  p re va le n c e  o f n u is a n c e  
s p e c ie s

BCG Scoring Scale



Much of the reef is live coral

Cora l Sp e c ie s  a re  d ive rse

Som e  sp e c ie s  a re  se ns it ive  o r 
non  t o le ran t

Cora l cove r >20  %

Cora l t axa  >4 sp e c ie s

Bare  sub s t ra t e  and  t u rf wit h  
se d im e n t  < 30 %

“This  sam p le  m at che s  t he  
d e fin it ion  o f a  BCG Le ve l 3 

b e cause  I know what  
should  occur in  t h is  se t t ing 
and  t h is  sam p le  has  a lm os t  
e ve ryt h ing I would  e xp e c t ”

Expert Elicitation Scoring Process



Preliminary BCG Historical Data: 2005 - 2021



Preliminary BCG Current Data: 2022 - 2024



1* Photo Credit: National Park Service

Areas of Interest: Dry Tortugas



Future Hope: Disease Intervention Activities



Areas of Interest: Kristin Jacobs  Coral Aquatic 
Preserve (CAP)



Future Objectives

1

2

3

Tease apart  the  BCG data  into  various  time  intervals  to  identify  
major  anthropogenic  disturbances  such  as the  disease  outbreak  
of  SCTLD moving  through  the  reef  tract  through  time

Further  separate  the  study  region  of  the  BCG into  3 distinct  
geographic  spatial  regions  of   Southeast  Florida,  The Florida  
Keys, and  The Dry  Tortugas  for  further  analysis . 

Determine  the  influence  of  external  environmental  co-
factors  through  water  quality  data  on  the  BCG scores  as a 
mechanism  to  what  may  be driving  these  changes  in  reef  
health



Thank You!
Special Acknowledgment to Florida’s Department of Envrionmental 

Protection (DEP) for funding the initial BCG model build to TetraTech, 
award No. WQ168. Funding for updating the model and spatial analyses 

was provided to NSU by Florida’s DEP through award No. C5C9DD
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