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Presentation Overview

• Purpose of tagging analyses

• Background on SCDNR Red Drum conventional tagging data

• Overview of model(s) used to estimate annual survival 

• Results of tagging data analyses

• Discussion/Questions



Purpose of SCDNR tagging data analyses

• Provide estimate of annual survival/mortality external to the 
stock assessment model

• Used to compare to results derived from stock assessment 
model



Background on SCDNR Red Drum conventional tagging data



Red Drum Life Cycle
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Sub-adults (<30”)
• Shallow salt marsh 

edge and oyster reef 
habitats

• Lower estuaries

Adults (30-45”)
• Deeper coastal 

waters
• Form aggregations @ 

mouths of estuaries

Juveniles (few inches)
• Small creeks
• Upper estuaries

Spawn in fall
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Electrofishing (2002-present)

Trammel netting (1991-present)

SCDNR Surveys 
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SCDNR Surveys 

35cm – 54.9cm TL ≥ 55 cm TL
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Tagged fish













Overview of model(s) used to estimate annual survival 



Cormack-Jolley-Seber (CJS) Models 

• Capture-recapture framework
• Open population
• Estimate apparent survival and encounter probability
• Used wildly in ecology and fisheries



CJS Assumptions (Pollock et al. 1990) 

• Every marked animal at period i has the same probability of 
capture

• Every marked animal at period i has the same probability of 
survival to period i + 1

• Marks are not lost, overlooked, or mis-recorded
• Sampling periods are instantaneous (or relatively short), and 

releases are made immediately following sampling



CJS Capture Probabilities 



CJS Capture Probabilities 



CJS Capture Probabilities 



Our CJS Data 

• Yearly timestep
• Used capture periods of Sept-Dec. (1990-2022)
• Aggregated SCDNR survey data 

• Trammel net (1990), Electrofishing (2001), Longline (2007)

• 24,555 individual red drum capture histories
• 638 with at least one recapture following release period 

• Assigned release age (1-3+) based on length (SCDNR ALKs)



Goodness of fit (GOF) testing

• R2ucare package
• Overall_CJS function, testing for trap-dependence and transient effects 

using chi-sq contingency tables



Results of tagging analyses 



CJS Candidate Models

• Phi (apparent survival)
• ~ 1, age, time, age+time, age*time

• p (encounter)
• ~1, period (1990-2000, 2001-2006, 2007-2022), age, 

age+period, age*period
• Model every possible combination (25 candidate models) and 

select based on AIC



CJS Results



CJS Results



Questions/Discussion

kilfoilj@dnr.sc.gov 
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