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SAWFISHES
• Small family of very large rays 

• 5 coastal subtropical/tropical species 
• 1 in the U.S./Bahamas – Pristis pectinata
• 4 species get at least 500 cm long! 



Sawfish are upper predators
Overlapping niche space with bull sharks





Sources of population decline

Targeted commercial fishing

Photos courtesy FMNH Historical Photos



“According to old whaling journals, the saws hunted whales in packs and slice them
up like so much salami.  There are even accounts of sawfish attacking men in dories 
- after reducing the boats to driftwood.”

Sources of population decline: 
Sportfishing

Photos courtesy FMNH Historical Photos



Sources of population decline: 
Bycatch mortality
(gillnets, trawls, longline)



Sources of population 
decline: Habitat loss 



Conservation Actions

• 1992: Sawfish protected in Florida
• 1995: Gill nets banned in Florida waters
• 2003: First marine fish listed as Endangered 

under the U.S. Endangered Species Act

• IUCN Red List: Critically Endangered 1996
• CITES: Appendix I listing in 2007 
(Bans all international trade) 
• CMS: Annexes I and II - 2014
(Convention on the Conservation
of Migratory Species of Wild Animals)



Endangered Smalltooth Sawfish Research
Distinction between U.S. and adjacent “populations”
Reproductive biology
Abundance trends to monitor recovery
Movements and Critical Habitat mapping
Bycatch reduction in commercial fisheries

Florida

Bahamas

Cuba



Sawfish Research: 
Questions related to recovery

• Critical Habitat:
– What characterizes Critical Habitat
spatially and seasonally over ontogeny? 
– Where are the highest risks of 
fisheries interactions?
– When and where does mating take place? 

• Population status:
– Is the U.S. population segment of smalltooth sawfish 

“distinct”?
– Is there movement of adults between Florida and adjacent 

regions (e.g. Bahamas, Cuba)?
– Are there pupping areas/nurseries outside of Florida?



Highly fragmented, 
developed estuary

Relatively pristine estuary

Small Juveniles Only



Importance of habitat quality: 
Compared baseline physiological stress in fragmented vs “pristine” juvenile 
critical habitats. There is physiological cost to habitat fragmentation.

Pristine    Altered Pristine    Altered 



Sampling Methods: Adults
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• Bottom longline- ~750m long, 50 16/0 hooks, 1 hr soak 
• Station depth: 0.9m- 75.1m
• Environmental data collected at each station 

• Temperature, salinity, dissolved oxygen (YSI Pro)
• Water clarity (Secchi disk)
• Depth and bottom type (sonar) 

• Data uses: 
• Community Structure analyses 
• Adult sawfish habitat associations
• Animals for Tagging
• Index of Relative Abundance
• Samples
•  Reproduction
•  Genetics
•  Trophic Ecology
•     Toxicology/Heavy Metals
•  Stress Physiology

National Sawfish Encounter Database
1990-2015



FLORIDA
1,217 sets (green dots, 2011-2025)
147 large sawfish caught (yellow balloons)
5,027 total sharks and rays

What About Adult Critical Habitat?



FL Keys/Everglades
944 sets (2011-2025)
145 large sawfish caught
4,284 total sharks and rays

What About Adult Critical Habitat?



FKNMS/ENP
Smalltooth Sawfish (PPEC) 145
Blacknose Shark (CACR) 550
Atlantic Sharpnose Shark (RTER) 545
Blacktip Shark (CLIM) 1116
Bull Shark (CLEU) 387
Nurse Shark (GCIR) 510
Lemon Shark (NBRE) 494
Scalloped Hammerhead (SLEW) 120
Great Hammerhead (SMOK) 195
Bonnethead Shark (STIB) 35
Tiger Shark (GCUV) 45
Silky Shark (CFAL) 7
Caribbean Reef Shark (CPER) 2
Sandbar Shark (CPLU) 91
Finetooth Shark (CISO) 3
Southern Stingray (DAME) 39
Total Elasmobranchs 4284
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nMDS: Clustering by Region 

SMOK
SLEW

GCUV
CPLU
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Abiotic drivers of community structure: nMDS

Vector R2 p

Bottom 
Salinity

0.24 < 0.001

Depth 0.12 < 0.001

Relative 
Clarity

0.06 < 0.001

Bottom 
Temperature

0.05 < 0.001

Bottom D.O. 0.02 0.06



Florida Bay/Ponce de Leon Bay (ENP)
Dominated by adult males: March-September
Few adult females:  January (near-term pregnant), March/April (post-partum or mated) 
  September (mid-term pregnant)



High encounter rates with 
recreational fisheries

Florida Bay/Ponce de Leon Bay (ENP)
Dominated by adult males: March-September
Few adult females:  January (near-term pregnant), March/April (post-partum or mated) 
  September (mid-term pregnant)



Progress to date:
183 longline sets (71 in 2013)
20 adult sawfish (+2 HL)
(727 other elasmobranchs)

Florida Keys (FKNMS): Edge of shelf, Hawk Channel
Adults of both sexes: January, April, July
Pregnant females: September, April

High encounter rates with commercial 
trawl, longline and trap fisheries 



Progress to date:
183 longline sets (71 in 2013)
20 adult sawfish (+2 HL)
(727 other elasmobranchs)

Florida Keys (FKNMS): Edge of continental shelf
Adults of both sexes: January, April, July
Pregnant females: September, April

High encounter rates with commercial 
trawl, longline and trap fisheries 



January, April

July, September

April
February, November

April

September

REPRODUCTIVE STATUS:
Where and when does mating take place?
Aggregated or dispersed?

March

Locations where adult males and 
females were caught together



Blood samples: 
    Reproductive hormones
Ultrasound: 
    Pregnancy assessment
Fin clips: 
    Kinship and parentage





Acoustic telemetry: 2016-present
5-10 year implanted acoustic tags



V16-20857
14-Apr-17 
PP-17-198 
near Sugarloaf Key
Male, 407 cm STL

29 June 2017

08 May – 08 June 2017

14 April 2017

17 July 2017



FLORIDA
>50 large sawfish implanted with V16 acoustic tags
(May 2016 – April 2021)
Detected on 500+ receivers!
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Sawfish Bycatch Risk



V16-20864
1-Apr-17 
PP-17-134
Queen of Nassau Wreck 
Male, 383 cm TL

23 April – 6 May 2017

29 May 2017
Nov 2017

September 2017

1 April 2017

23 April 2018

Oct 2018-Feb 2019

19 April 2019
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[~600 KM from tag site]



Regions containing possible 
Critical Habitat for adult sawfish



Maturity Sex n # Stations # Detections
JUV FEMALE 37 680 151,096
JUV MALE 29 507 55,340
MAT FEMALE 40 1022 137,525
MAT MALE 43 1125 87,518

149 431,4792016                                                                                2025

~180 large sawfish tagged with
V16 tags 



n = 149
90% migratory









All migratory contingents are 
susceptible to shrimp trawling



Population indices
Catch rates increasing
Encounter rates increasing

Range expansion
Detections farther north (to Charleston)
Captures and tagging farther north (Cedar Key)
Pupping farther north (Tampa Bay)

BUT!

Are there signs of recovery?



56 confirmed large sawfish mortalities
7 were tagged in previous years (12.5%)
>250 stressed individuals



Sawfish Research: 
Questions related to recovery

• Critical Habitat:
– What characterizes potential Critical                                     

Habitat spatially over ontogeny? 
– Where are the highest risks of 
    fisheries interactions?
– When and where does mating take place? 

• Population status:
– Is the U.S. population segment of smalltooth sawfish 

“distinct”?
– Is there movement of adults between Florida and 

adjacent regions (e.g. Bahamas, Cuba)?
– Are there pupping areas/nurseries outside of Florida?



80 KM
800 m deep

50 KM
600 m deep

40 KM
1000 m deep

Great Bahama Bank

Little Bahama Bank

20 KM
1000 m deep

Florida
(largest population)

Bahamas
(2 smaller populations?)

Cuba
(population size?)

Sawfish protected
Recovering?

Mangrove protections
No specific sawfish protections

Small remnant populations
Still harvested

No mangrove protection

Sawfish protected, enforcement lacking
Population viability unknown

Mangrove protections

There may be multiple “Lifeboats” 
to recovery, but different sizes.

Recovery of smalltooth sawfish 
as a species may depend on 
recovering the US population



Thanks for listening!
Funding:
US Research
-NOAA Office of Protected Resources
-NOAA/FWC Section 6
-Department of Defense/US Navy
-Disney Conservation Fund
Bahamas Research
-Save Our Seas Foundation
-Rackley Family Foundation
-National Geographic
-Shark Conservation Fund
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Dufrene-Legendre* Indicator Species Analysis

FLORIDA BAY COASTAL KEYS KEYS EDGE

• Classes assigned by maximum significant (P<0.05) indicator value

ENP

*Dufrene and Legendre 1997



iTag and FACT acoustic network coverage in Florida (left panels) reveals a clear lack of 
detection coverage in the northern Gulf of Mexico/Big Bend area (indicated by the red 
star). Note that there are likely nodes missing in the adult network in these areas. An 
increase in acoustic detection coverage in this region would likely increase our 
understanding of adult sawfish movements in the US. 
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