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Barotrauma Effects on Reef Fishes

Yelloweye Rockfish, Gulf of Alaska (244 m)

Yellowedge Grouper, Gulf of Mexico (248 m)

Gulf of Mexico Shelf Species:
Red 
Grouper (43 m) Snowy Grouper

106 m

Gray
Triggerfish 
(31 m)
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Discard Mortality and Total Kill in Reef Fish Fisheries

Atlantic Red Snapper Gulf of Mexico Gag



Gag Life History and Susceptibility to Barotrauma and CAR Mortality

Conceptual Model of Gag Spatial Ecology: 
(Lowerre-Barbieri et al. 2020)



Mitigation of Gag Release Mortality on the West Florida Shelf

Study Objectives: 
1) Employ high-resolution 3D acoustic telemetry to estimate the fate (e.g., survival, mortality, depredation,    

emigration, etc.) of gag captured with recreational fishing gear in the eGOM. 

2)    Estimate the effectiveness of descender devices to mitigate release mortality.

3)    Estimate whether venting gag at the surface enhances post-release survival.



Mitigation of Gag Release Mortality on the West Florida Shelf

Study Design: 
1) Acoustic receiver array off Steinhatchee Florida

for 3D telemetry to track fish movement and     
estimate fate

2)    Catch, tag, and release gag at surface (n  = 20),
at surface following venting (n = 20), and at depth
with a descender device (n = 20) in winter and    
summer

3) Retrieve acoustic receivers and estimate 
geoposition, movement, and fate of tagged gag

Patterson et al. (2023)



Pre-tagging Reconnaissance with Remotely Operated Vehicle
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Deploying and Retrieving Acoustic Receivers and Bases



Winter 2023 Gag Tagging 



Gag External Telemetry Tag Attachment
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Sample Distribution from Winter 2023 Tagging



Winter 2023 Gag Tagging at Depth 



Hurricane Idalia Path and Effects



Tag Detection Metrics

823,279 tag detections, and 13,805 
geoposition estimates 

From March 2024 to Aug 2024 we would 
expect millions of detections from 60 fish
(ping rate = every 2 min; 130k pings per 
tag x 60 fish being heard on multiple 
receivers)

Nearly all geoposition estimates only heard 
on 3 receivers; typically >5

Still, able to estimate movement patterns 
for most fish over the 48-hour acute and 2-
week chronic mortality period



Sublethal Effects of Catch and Release
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Sublethal Effects of Catch and Release
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Movement Data and Fate Assignment

Potential Fates:
1. alive
2. emigration
3. tag loss or failure
4. discard mortality
5. predation

Fish 8015, 3 weeks post-release (surface)



Estimating Fates of Winter-tagged Gag

Are ∆depth values
consistently >0.05 m?

Is the TOD between 
00:00 and 08:00?

Go back to start
assess for post

08:00 time period

Does tag speed
later exceed 0.6 m/s?

Dead; carcass
scavenged by 
large predator

Tag loss

Is tag speed
persistently >0.6 m/s?

Did Detections 
cease?

Predation;
Is tag consistently 
at or near surface?

likely shark 
predation

likely dolphin
predationAlive in 

array
Was fish near
array edge?

Tag Failure
or

Harvest

Emigration

Patterson et al. (2023)    
fate decision tree for 
gray triggerfish



“It’s like déjà vu all over again”

Redeployed 5, 16-receiver arrays in August 
2024

Tagged 24 gag on Sept 24, 2024; engine 
issues kept us from tagging on Sept 23, 2024

Hurricane Helene passed over our tagging 
arrays on Sept 26, 2024

Search for receivers is underway…



Alternative Plans for Retrieval



Selia Zimmermann’s Dissertation Research

2025 AFS Presentation in Honolulu

1. Empirical estimates of reef fish release
mortality via 3D telemetry

2. Meta-analysis of barotrauma, release 
mortality, and descender mitigation among 
a suite of reef fish species

3. Stock assessment simulations to examine 
the conservation benefit of widespread 
usage of descender devices



Selia Zimmermann’s Dissertation Research

Accumulated Local EffectsSEUS Reef Fish 
Release Mort Studies
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Ideal Extension of Reef Fish Release Mortality Research

Surface release Descended release

Bohaboy et al. (2020)
Patterson et al. (2023)

Red Snapper Release Mortality at 30 and 
55 m off nwFL and AL



Ideal Extension of Gag Release Mortality Mitigation Study

Simulation Analysis to Test Conservation Benefits

North American Journal of Fisheries Management
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