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Outline

1) Background 

2) Modeling of sand shoal distributions 

3) Overall findings from species distribution models

4) Findings for South Atlantic fish species distribution models

5) Introduction to ShoalMATE geospatial tool

Background Sand shoals Overall Fish 
Modeling South Atlantic Fish Decision-support 

tool



Demand for Marine Sand
 Marine sands are used for 

beach renourishment and 
barrier island restoration

 Demand for offshore sand has 
increased rapidly with depletion 
of nearshore sand resources

- Storms, erosion
- Coastal infrastructure 

& tourism ($$$)
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Sand Shoals & Fish
Dredging of sand shoals is the most efficient 
method to obtain marine sands

 Sand shoals are often designated as ‘Essential 
Fish Habitat’, but extent of shoals are largely 
unknown

 Essential Fish Habitat consultation is required for 
sand dredging, yet little is known about shoal 
habitat value to fish

 Consistent and science-based assessment of fish 
habitat value is needed to implement a more 
strategic approach  

Frying Pan Shoals, North Carolina

Sand shoal
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 EFH designations allow for protection of fish habitats

 However, EFH often does not
provide fine-scale detail necessary to 
make local decisions 

Essential Fish Habitat (EFH)

Tiger shark
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Sandbar shark



Understanding BOEM and NMFS Requirements
BOEM

 Shoal classification scheme
 Citable reports and 

syntheses
 Peer-reviewed manuscripts
 Consistent format and 

content in EFH Assessments 
 Interactive “map tool” and 

unified geodatabase

NMFS

 Citable reports and 
syntheses

 Peer-reviewed manuscripts
 Consistent format and 

content in EFH Assessments 
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Literature Synthesis: 
dredging impacts & 

fish habitat 
associations

Fish species 
distribution 

models

BOEM & NOAA National Marine 
Fisheries Service: Automated EFH 

assessment report & maps

Designated 
EFH

Dredging 
history

Framework of Study
Sand shoal 

identification & 
classification
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Study Area

 Extent of Atlantic & Gulf of 
Mexico coasts where relevant 
to dredging

 Restricted to offshore, federally 
managed waters of ≤ 50 m 
depth 
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Sand Shoal Identification & Classification
Conducted a seafloor classification using 

distance to shore & geomorphology metrics

Background Sand shoals Overall Fish 
Modeling South Atlantic Fish Decision-support 

tool



Verification of Sand Shoals
 Classified shoals visually 

& quantitatively matched 
well with “identified sand 
resources” mapped by 
BOEM

 Available on BOEM’s 
MMIS online viewer

 In press, Journal of 
Coastal Research
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Coastal & Marine Ecological Classification 
Standard (CMECS)

 Classification scheme developed from expert opinion and workshops to 
describe shoals in relation to fish and dredging 
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Designated with EFH?

Documented using shoals?

Data available? 
(esp. South Atlantic)

Vulnerable to 
dredging? (demersal)

Economic 
importance

Species Selected for Habitat Modeling
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Species Selected for Habitat Modeling
 Gulf of Mexico: 8 species, including Penaeid shrimp, juvenile red & lane 

snapper, blacktip shark, spinner shark, Atlantic sharpnose shark

 Greater Atlantic: 34 species from trawl surveys (modeled by 
Dr. Kevin Friedland, NMFS NEFSC)

 South Atlantic: Red snapper, black sea bass, tiger shark, sandbar shark, 
blacknose shark
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Species Distribution Modeling 

Data sources: Fishery-independent surveys
• Trawl, trap, video, and longline
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34 habitat predictors 



Overall Gulf of Mexico Findings
 Oceanographic factors were frequent predictors of fish & were most important 

(e.g.,mixed layer depth, salinity)

 Prey species were correlated with snappers & sharks

 Substrate of minor importance for snappers, nearby wetlands/estuaries 
selected by sharks
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Nearby Wetlands 
 South Atlantic: Estuarine wetland area within 130 km radius
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Geomorphology

 Juvenile red snapper known to use sand shoals 

 Yes, the model showed a positive relationship, but 
only of minor importance compared to other 
variables

Red snapper age-0

Sand shoal



Adult Red Snapper 

Background Sand shoals Overall Fish 
Modeling South Atlantic Fish Decision-support 

tool



Shark Species Overlap with Sand Shoals

 Some shoals are 
important

 Blacknose shark-
estuary 
relationship

 Tiger shark-
wetland 
relationship
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Conclusions
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Sandbar shark

 Value of sand shoals to fish is highly dependent on the 
context

 Few relationships with geomorphology, but some shoals 
are more important than others

 Species distribution modeling 
could inform a review of EFH 
designation



SLIDES OF ShoalMATE
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[Select a shoal & season for proposed dredging]
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Select maps:

1) Overview

2) Bathymetry

3) Bottom types

4) Accretion (if available)

5) Dredging history

6) Customized (fish distribution, 
oceanography)
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Decision-support Tool: shoalMATE

Species Age group(s) Season Unit 
Within Shoal/ 
Borrow Area Within 20km 

Within 
Species’ 
Geographic 
Range 
Within the 
Region 

Atlantic 
sharpnose 
shark 

All detected 
in surveys 

Spring;Summer;Fall sharks/100 
hooks/hour 

11.96 11.07 8.29 

Brown 
shrimp 

All detected 
in surveys 

Summer individuals/km 
of trawl 

77.96 50.51 77.42 

Red snapper Year 0 Summer individuals/km 
of trawl 

0.45 0.21 0.32 

White 
shrimp 

All detected 
in surveys 

Summer individuals/km 
of trawl 

11.31 9.02 2.46 
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Decision-support Tool: shoalMATE

 Tool outputs include: 
 New shoal classifications
 Dredging history
 Customized maps of seafloor and 

oceanography 
 New models of fish distributions

 Automated assessment report streamlines 
review process:
 Common language for consistent and 

transparent EFH assessments
 All relevant information in a single 

geospatial framework
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Frequently Asked Questions

1) What about state-managed waters?
- Environmental drivers & fish species differ
- Requires new models in nearshore waters

2) What is the total habitat value of shoals?
- Here, focus was on EFH designated species
- Spatial planning possible 

3) Largest knowledge gaps?
- Marine fish distribution data in South Atlantic
- Forage fish, important prey species
- Cumulative impacts to fish populations?

4) Is ShoalMATE available? 
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Questions?
BOEM/NOAA Technical Report
https://coastalscience.noaa.gov/data_reports/regional-
essential-fish-habitat-geospatial-assessment-and-
framework-for-offshore-sand-features/

https://marinecadastre.gov/espis/#/search/study/100184

Contacts:
brad.pickens@noaa.gov
chris.taylor@noaa.gov
deena.hansen@boem.gov
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https://coastalscience.noaa.gov/data_reports/regional-essential-fish-habitat-geospatial-assessment-and-framework-for-offshore-sand-features/
https://marinecadastre.gov/espis/#/search/study/100184


Extra slides follow
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Decision-support Tool: shoalMATE
 Oceanography at shoal… 
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