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Coral project team
Members:  Jennifer Samson (PIFSC), Jennifer Moore (SEFSC), Shay Viehman
(NCCOS), Nathan Putnam (formerly SEFSC/AOML), Paul Richards (SEFSC), Tali
Vardi (NMFS S&T), Dione Swanson (PIFSC) and Margaret Miller (formerly SEFSC)

Project components for tool development:

• Connectivity and recruitment model

• Paul Richards and Nathan Putnam 

• Population assessment and Spatial demographic model

• Dione Swanson

• Predictive species distribution models

• Shay Viehman

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 3

Coral project team:  Connectivity and 

recruitment model



From which locations does a coral larvae have the best 

chance of recruiting to the Florida Keys?

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 4

Relative likelihood of producing coral recruits



How does location and larval physiology impact 

probability of recruitment and distance to recruitment?
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Recruitment Dispersal Distance

East West East West



Where are coral larvae from particular areas most likely to recruit?
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Pre-Competency 

Period

3 days

6 days

9 days
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Coral project team:  Population 

assessment



Assessment of ESA corals:
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Coral project team:  Assessment of coral population 

abundance and distribution 

Goals:  

1. To effectively assess the status threatened coral populations

• Quantitative assessment of coral populations in U.S waters 
using habitat use analysis

2. Provide information to managers about the status of 
threatened coral populations

• Develop a useable tool for managers that translates the 
analytical results

3. Evaluate survey performance to inform future survey efforts
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Population assessment

South Florida

• Survey data (2013-2016)

• NCRMP StRS data

• S. Miller (NOVA)

• NCCOS

• SEFSC

• FRRP StRS data (TNC)

• Habitat use analysis –

focal species
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Fundamental concepts
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Regulatory factors: physical and biological, natural and 
anthropogenic, beneficial and detrimental 

collectively regulate demographic rate processes

Resource Selection Theory:  The strategies used by a species to 
occupy habitat-space have been found to be closely intertwined with 
mechanisms of population regulation and persistence through time 

(demographic rate processes:  growth, survival, and recruitment).  

Assessment of coral populations using habitat use analysis:

-provides estimates of abundance and variance

-inference about how growth-survival varies across 
ecosystem space



Sampling strata
Species–specific

habitat strata

Post-stratification:  Habitat use

Density and proportion occurrence relative 

to area weighted domain mean 
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Population and 

stratum-specific 

estimates
- Abundance

- Size structure



Habitat use determination
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Habitat use Area and abundance comparison

positive % stratum area < % population abundance

neutral % stratum area = % population abundance

negative % stratum area > % population abundance
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Preliminary results: Comparison of population size structure

M. cavernosa
abundant

O. faveolata
threatened

O. franksi
threatened



Preliminary results:  Comparison of habitat use strata
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% of strata

species status positive neutral negative

M. cavernosa abundant 23 38.5 38.5

O. faveolata threatened 12 44 44

O. franksi threatened 18 36 46



Preliminary results:  Comparison of habitat use strata
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Map tool:  proof of concept

3/12/2018 17

http://arcg.is/iPveS



Evaluation of survey performance:  all regions
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Coral project team:  Spatial demographic 

model



Spatial demographic model development

Length based model that incorporates spatial results 

from population assessment (habitat use analysis) 
-numbers at size across habitat space as initial conditions

-variable rates of recruitment, growth, and survival

Builds on a CRCP funded coral demographic projects

Parameterized using existing life history information
-Species-specific rates across size 



Quantitative demographic approach 
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Coral project team:  Predictive species 

distribution models

This PDF was later amended to 
make the document 508 
compliant.
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