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Population Viability Models 
▪ Carlson and Simpfendorfer (2014)
▪ An age-structured Leslie matrix model was constructed for the US 

population of smalltooth sawfish to determine their ability to 
recover under scenarios using different life history inputs and the 
effects of fishing and an extreme cold event

▪ Despite a high level of variability throughout the model runs, in 
the absence of fishing mortality or extreme cold events, the 
population grew at a relatively rapid rate approaching carrying 
capacity in 40 or 50 yr when the initial population was 600 or 
2250 females, respectively

▪ Carlson (2023)
▪ Original model was updated and trajectories developed using 

different scenarios of initial population sizes, fishery catches and 
post-release mortality

▪ The most pessimistic scenarios were when the initial population 
was lowest and post-release mortality in the shrimp trawl fishery 
was highest
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Revisiting the Population Viability Model

• New information on life history, population size and new estimates of mortality  

Parameter Carlson and Simpfendorfer (2014) Carlson (2023) New inputs using results from Kroetz 

et al. (2025) and Swift et al. 

(unpublished)

Age-at-maturity 7 and 11 years 8 years 7.9 years

Maximum age 30 years 30 years 39 years

Litter size (yr) 3.1 (0.758) 2.62 (0.504) 2.62 (0.504)

Survivorship

Age 0 0.87 (0.131) 0.87 (0.208) 0.78 (0.22)

Age 1 0.89 (0.104) 0.87 (0.131) 0.81 (0.13)

Age 2 0.90 (0.093) 0.89 (0.104) 0.81 (0.09)

Age 3 0.91 (0.087) 0.90 (0.093) 0.81 (0.07)

Age 4 0.92 (0.082) 0.91 (0.087) 0.81 (0.07)

Age 5-6 0.93 (0.080) 0.92 (0.082) 0.85 (0.09)

Age 7-11 0.94 (0.080) 0.93 (0.080) 0.86 (0.06)

Age 12-30 0.87 (0.131) 0.94 (0.080) 0.86 (0.06)

Initial total population size 600 females

2250 females

8075 females

2975 females

1255 females

1695 females

4300 females

Carrying capacity 45,000 females 45,000 females 45,000 females



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 4

New inputs
▪ Age-at-maturity- No difference from Carlson (2023)

▪ Maximum age now based on theoretical estimates from Kroetz et al. (2025)

▪ Litter size- no difference from Carlson (2023)

▪ Survivorship
▪ Updated using revised estimates based on life history information from 

Kroetz et al. (2025)
▪ New methods based on Then et al. (2015) and Dureuil et al. (2021)
▪ Previous studies used the maximum estimates of survivorship to follow 

a population experiencing significant population declines ..density 
dependent response; sensu Cortes (2007)

▪ Scenarios used median estimates of survivorship

▪ Initial population estimates based on close-kin mark-recapture 



Updated bycatch inputs
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✔ Updated shrimp bycatch estimates (2015–2023) using Bayesian generalized 

linear models (Babcock and Peterson 2025) 

✔ Mortality event: During the winter and spring of 2024 and 2025 in the lower 

Florida Keys, a mortality event occurred with ~230 reports of smalltooth sawfish 

exhibiting abnormal behavior (spinning) with documented mortalities exceeding 

50 individuals
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• Commercial shrimp trawl bycatch: Ages 6–30 based on observer data

• Recreational fishery bycatch: All ages

• Shark bottom longline bycatch: Ages 6–30 based on observer data

• “Spinning Fish” Mortality: Ages and sex ratio (0.51) based on FWRI data

Two scenarios for spinning fish mortality were evaluated: 

(1) Total deaths = observed, necropsied individuals and 

(2) Total deaths = necropsied + reported symptomatic individuals

Estimated age of necropsied sawfish from 2024 

“spinning fish” mortality event

Source: FWRI



Updated Population Viability Model Results
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• Inclusion of the 2024 and 2025 “spinning fish” mortality event 

led to substantially more pessimistic PVA results than those 

in Carlson (2023)

• In scenarios with low population size→ at least a 25% 

probability of population extinction but scenarios under higher 

population size slowly recovers from mortality event (>5 

years), with faster recovery at lower bycatch levels



Sources of Uncertainty
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LIFE HISTORY PARAMETERS
INITIAL POPULATION SIZE

SHRIMP BYCATCH MORTALITY

• All scenarios assumed bycatch 60-72/yr.

• 72/yr met or exceeded 5 of past 9 years. 

Increased bycatch would 

lead to worse outcomes

Future mortality events 

would lead to worse 

outcomes

• High variability in life history parameters leads 

to uncertainty in PVA outcomes

• Age0 survivorship

• Maximum age 

Less productive species 

leads to delayed recovery

• Population size estimates based on three 

genetic approaches: (1) effective genetic 

population size (Ne), (2) number of breeders 

(NB), and (3) close-kin mark recapture (CKMR)

Remote area sampling to 

strengthen CKMR estimates



Ways forward
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✔ Refine bycatch estimates

✔ Improve observer coverage and total effort for shrimp fishery

✔ Potential for EM (Moncrief-Cox et al. 2020) and electronic 

logbooks

✔ Continue to monitor juvenile abudnance
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