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Global Range: Tropical, subtropical, and temperate waters, including 
offshore oceanic areas, coastal bays, and estuaries. 

Thermal Tolerance: As low as 19°C; preferences vary by region: they 
frequent 19–22°C waters off the U.S. East Coast, compared to 25–30°C 
in areas like the Yucatan Peninsula and Indonesia.



Reported sightings of manta rays (1925–2020) 
relative to regional landmarks and ocean currents. 
Sightings from Southeast Fisheries Science Center 
(SEFSC) Atlantic Marine Assessment Program for 
Protected Species (AMAPPS), Gulf of Mexico 
Marine Assessment Program for Protected Species 
(GOMAPPS), Gulf of Mexico Natural Resource 
Damage Assessment (GOMNRDA) aerial surveys, 
Mississippi Lab pelagic longline surveys (MS Lab 
Survey), and Reef Visual Census (RVC) 
SCUBA-based survey; Florida Atlantic University 
(FAU) Kajiura Lab aerial elasmobranch surveys, 
Flower Garden Banks National Marine Sanctuary 
(FGBNMS) staff sightings, boat-based and aerial 
surveys by trained Florida Manta Project (FMP) 
staff, Florida State University (FSU) Grubbs Lab 
elasmobranch gillnet surveys, Georgia Aquarium 
(GAI) aerial surveys, Ocean Biodiversity Information 
System (OBIS) open-access data, North Atlantic 
Right Whale Consortium (NARWC) ship-based and 
aerial surveys, Northeast Fisheries Science Center 
(NEFSC) Northeast Observer Program (NEOP) 
trawl encounters, APEM and Normandeau 
Associates Aerial Digital Baseline Survey of Marine 
Wildlife in Support of Offshore Wind Energy for New 
York State Energy Research and Development 
Authority (NYSERDA) and U.S. Bureau of Ocean 
Energy Management, and verified opportunistic 
sightings reported to the authors or pulled from 
social media and news reports.



Higher probabilities of observation with:
● SST between 20 and 30 °C (17.5%), 
● increasing Chl-a concentrations (8.5%) , 
● moderate Front-Z (< 1%), 
● nearshore and shelf-edge depths (1.8%), 
● moderate bathymetric slopes (< 1%)



Predicted probability of 
occurrence for manta rays for 
combined surveys (SEFSC, 
NARWC, and NYSERDA) model 
for monthly average 
environmental conditions in 2017 
with overlay of internal (X) and 
external (+) validation points.

Positive Z-scores 
(above red line) 

indicate consistency 
between independent 

observations and 
model predictions, with 

higher Z-scores 
indicative of greater 

predictive utility.



Link to video of model predictions vs. observations

https://www.nature.com/articles/s41598-022-10482-8#Sec17

https://www.nature.com/articles/s41598-022-10482-8#Sec17


Real-time Predictions of Manta Ray Distribution

https://connect.fisheries.noaa.gov/SEProtectedSpecies/

https://connect.fisheries.noaa.gov/SEProtectedSpecies/


Seasonal Patterns in the SEFL Nursery
Covariates:

● Latitude, longitude 
● Month/day-of-year 

(sin/cos)
● Transect (East/West)
● Nearest inlet 

(distance)
● Satellite ocean color
● Chlorophyll (chlor_a)
● Diffuse attenuation 

(Kd_490)
● Apparent visibility 

(AVW)
● Tide height
● Tidal stage
● Tidal intensity
● Lunar phase 
● Lunar illumination
● Air temp
● Prior-day precipitation
● Northward current
● Beaufort wind
● Sea state
● Turbidity
● Visibility 
● Glare (observer 1 & 2)
● Wind speed
● Wind direction
● Cloud cover

Preliminary Results from: Teasdale T, Pate J, Farmer N



MiniPAT Satellite Tag

Features:

Archival; infers positions from depth, 
temperature, and light records.

Pros:

Broad coverage, 6-month retention*, no 
recovery needed.

Cons:

Expensive, low-resolution, transmission 
issues.

SPOT Satellite Tag

Features:

Active transmission, GPS positioning.

Pros:

High-resolution positioning, no recovery 
needed.

Cons:

No environmental data, moderate cost, 
shorter retention, detection gaps when 
underwater.

Acoustic Tag

Features:

Active transmission, coded 
signal recorded by receiver.

Pros:

High-resolution, inexpensive*, 
longer retention.

Cons:

No environmental data; 
detections limited by scale of 
receiver array, which is 
expensive and complex to 
maintain.

Manta Ray Tracking Project - Technology



Year SEFL CFL LA FGBNMS YUCATAN
2019 4 0 0 1 0

2020 0 0 0 0 0

2021 4 0 0 0 0

2022 2 1 0 0 0

2023 0 0 2 1 1

2024 0 4 8 0 3

2025 0 4 6 0 0

TOTAL 10 9 16 2 4

Photo © Mexican Caribbean Manta Project - Researcher filming unique spot pattern on manta ray ventral surface

Successful MiniPAT deployments by region and year:



Depth Use 
by Region
(preliminary results)



Temperature Use 
by Region
(preliminary results)



Relative depth 
use by region 
(benthic vs. 
pelagic)

[preliminary 
results]



Manta Ray 
Movements 
off Florida

Preliminary 
Results



https://docs.google.com/file/d/1pxZY0C9VhBMsS-ALeefLiv9ed_KXZDoh/preview


Questions?

nick.farmer@noaa.gov
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Source Years N Latitude (°N) Area

FAU 2014–2019 99 25–27 Miami Beach to Jupiter Inlet, Florida, USA

FGBNMS 1990–2017 144 27–29 Offshore Texas, USA

FMP 2016–2020 142 26–28 Hollywood to Port Salerno, Florida, USA

FSU 2019 1 29–30 Florida Panhandle, USA

FWRI 2018–2020 122 27–30 Florida, USA

GAI 2010–2017 1536 28–30 St. Augustine Inlet to Cape Canaveral, Florida, USA

IOBIS 1925–2016 1361 36°S–44°N Global

NARWC 1979–2017 1240 26–40 Florida to Maine, USA

NEFSC-NEOP 1993–2014 8 35–40 North Carolina to Maine, USA

NYSERDA 2016–2017 6 39–41 New York: Long Island to South Wilmington/Block Canyon

Opportunistic 1999–2020 239 17–34 Global

Publication 1993–1994 3 27–29 Indian River Lagoon, Florida, USA

SEFSC-AMAPPS 2010–2019 367 27–40 Florida to New Jersey, USA

SEFSC-GOMMAPPS 2017–2018 109 25–31 Gulf of Mexico (U.S. waters)

SEFSC-GOMNRDA 2011–2012 119 25–31 Gulf of Mexico (U.S. waters)

SEFSC-MS Lab 1982–2015 5 28–30 Gulf of Mexico (U.S. waters)

SEFSC-RVC 2000–2013 6 24–27 Dry Tortugas and Florida Keys, USA




