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Overview

• SSC received presentations in September 2023
• Reproductive Resilience in the Protogynous Gag Grouper – Dr. Sue Lowerre-

Barbieri
• Effects of Recreational Catch and Release Angling on the Survival of Gag, and 

Gear and Strategies Designed to Reduce Barotrauma – Dr. Angela Collins
• Age-specific Mortality of Gag from Red Tide on the West Florida Shelf – Dr. 

Dave Chagaris
• Discard Mortality of Gag on the West Florida Shelf – Ms. Beverly Saul



Overview

• SSC guided by Council goals for gag
• Reduce fishing mortality on male gag
• Constrain future harvests to the ACL
• Increase the probability of rebuilding the stock
• Avoid increasing discards
• Reduce vulnerability of gag during spawning to increase spawning success



Reproductive Resilience in the Protogynous 
Gag Grouper
• Dr. Sue Lowerre-Barbieri, Florida Fish and Wildlife Conservation 

Commission



Reproductive Resilience in the Protogynous 
Gag Grouper
• Reproductive resilience:  ability of a population to maintain the 

reproductive success needed to result in long-term population 
stability

• While enduring disturbances such as climate change and fishing

• Fish have varied and complex reproductive strategies
• Many competitive and environmental variables can affect 

reproductive success
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Reproductive Resilience in the Protogynous 
Gag Grouper
• Gag:  

• Start life as female, transition to male later in life (protogynous)
• Only deeper waters (>40m, 130’) have both males and females
• Only females in waters shallower than 40m
• Need to know how, when, and why fish move



• Other knowns about gag:
• Spend 30 – 50 days as larvae
• Put on weight from fall through mid-winter ahead of and during spawn
• Females found throughout spatial and depth range; males only deeper than 40m
• Sex change from female to male occurs on spawning grounds in deep water
• Spawning reserves may increase male sex ratios 

• Increased ratio may be constrained to reserves

• Ongoing work:
• Steamboat Lumps, Sticky Grounds, Tarpon Springs

• Hook and line and video
• Graduate student research & a new study focused on sex change, movement, 

catchability, & connectivity

Reproductive Resilience in the Protogynous 
Gag Grouper



• Conceptual Model:

Reproductive Resilience in the Protogynous 
Gag Grouper



Reproductive Resilience in the Protogynous 
Gag Grouper
• Sex-specific habitat use:

• Nursery habitat: seagrass and estuaries
• Immature females only < 20 m
• Spawning females found 65 – 138 m
• Most males > 50 m

• Could intense fishing effort in 
shallow, nearshore waters be limiting 
spawning population recruitment?

• E.g., red drum and escapement?



• Spawning happens 
along the shelf

• Spawning from Feb 1 –
Apr 15

• Females can migrate to 
spawn, but…

• Skipped spawning 
observed 32% – 41% of 
the time

• Females in deeper water 
more likely to spawn

Reproductive Resilience in the Protogynous 
Gag Grouper



• Measuring sex ratios is difficult, expensive, and time consuming
• Mature individuals of both sexes only occur on spawning grounds
• Female recruitment to the spawning population will affect sex ratios 

• When there is a strong year class
• If there is skip spawning and variable participation in spawning migrations

• Sex ratios variable inside and outside reserves
• Steamboat Lumps, 4.7%; MadSwan, 4.9%; Edges, 0%; Sticky Grounds, 6.3%
• Age at which 50% of gag are male 12.3 y with MPAs, 10.4 without
• Current sex ratio under 2%

• Don’t form harems; competition between males may play a role with gag

Reproductive Resilience in the Protogynous 
Gag Grouper



• Gag length and weight:
• Males >>> females
• Today’s males smaller
• Largest recent male 

was 40 lb from 
MadSwan

Reproductive Resilience in the Protogynous 
Gag Grouper
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• Spawning Aggregations:
• Aggs of 12 – 18 fish
• Smaller aggs than 

previously thought
• Not enough evidence of 

large spawning aggs
• BUT, saw 42 on 

Steamboat in Apr 2023

Reproductive Resilience in the Protogynous 
Gag Grouper



• Sexual transitions:
• Few observed
• Males not needed to spurn transition; sex ratio not a driver
• Shallow-water transitionals smaller than deeper water ones
• Size and age of gag sex change is dependent on the relative size of others in the 

social group

• Ongoing work:
• Using ROVs and hook and line in pre-spawning months (Nov-Jan) & spawning 

months (Feb-March) to assess density
• Using dart tags and acoustics to track movement

• 10% total recapture, evidence of site fidelity

Reproductive Resilience in the Protogynous 
Gag Grouper
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Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf

• Dr. Angela Collins, University of Florida



Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf
• Regulations are effective only if fish survive release
• Accuracy of release mortality estimates questioned

• Short term studies
• Rely on tag/recapture data
• Laboratory studies do not always mimic what is happening in the field

• Cooperative research with fishermen
• Used acoustic tags to track fate of released gag
• Evaluated effects of venting, descending, which were only applied when 

needed
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Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf
• Barotrauma: increased with depth; no relationship to total length



Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf
• Barotrauma: over total monitoring period



Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf
• Site fidelity: Movement ranged from 0 km to 116 km

• Most fish moved very little; Time at large ranged from 10 days to 794 days



Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf
• Comparison of release methods by depth, by experienced anglers
• Little to no movement in first few hours



Effects of Recreational Catch and Release Angling 
on the Survival of Gag Grouper on the West Florida 
Shelf
• Acute mortality of gag after C&R was < 10% inside 40 m 
• Recaptures support tag retention and acoustic data 
• Site fidelity of weeks - months for tagged fish (size range 17 - 32 

inches TL) 
• Inside 40 m (100 ft), both release methods are effective for Gag, if 

done properly



An update on the West Florida Shelf ecosystem
model and red tide mortality estimation

• Dr. David Chagaris, University of Florida
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An update on the West Florida Shelf ecosystem
model and red tide mortality estimation



Gag Discard Mortality
• Ms. Beverly Sauls, Florida Fish and Wildlife Conservation Commission



Gag Discard Mortality
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Gag Discard Mortality
• Rec effort increasing over time
• Hanson and Sauls 2011



Gag Discard Mortality
• Discards a main component of rec catch, per SRFS (SEDAR 72 2022)



Gag Discard Mortality
• Fishery-dependent discard 

mortality study:
• June 2009 – Dec 2012, WFL
• > 160 for-hire vessels selected 

year-round to carry FWC 
observer

• Observe fish as they are 
caught

• Discards marked with dart 
tags

• FWC tag return hotline with 
reward for returns



Gag Discard Mortality
• Observed discards:



Gag Discard Mortality
• Mean depth of capture:  



Gag Discard Mortality
• Discard impairment:



Gag Discard Mortality
• Gag released in good 

condition were generally 
smaller and caught nearer to 
shore



Gag Discard Mortality
• Depth-dependent discard mortality:



Gag Discard Mortality
• Depth-dependent discard mortality:



Gag Discard Mortality - conclusions



Gag Discard Mortality – future work



SSC Recommendations:
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