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NOAA’s GulfSPAN Survey (1994 - 2024)

Fishery-independent shark pupping and 
nursery survey

Runs from April-November

Crews sample coastal bays and estuaries 
using monofilament gillnets

Records soak time, environmental variables, 
and data on sharks captured 

This data allows us to summarize CPUE per 
gillnet hour as a proxy for abundance in the 
area.



Areas Surveyed 



Top 5 Most Caught Shark Species by Maturity Class (1994-2024)

Atlantic 
Sharpnose 
(Rhizoprionodon 
terraenovae)

Bonnethead 
(Sphyrna tiburo)

Blacktip
(Carcharhinus 
limbatus)

Scalloped 
Hammerhead 
(Sphyrna lewini)

Finetooth 
(Carcharhinus 
isodon)



RESEARCH QUESTIONS



(2) Do predictor–CPUE relationships differ by species?

(1.) Do any environmental variables predict CPUE?

(3) Does CPUE significantly change over time? 

(4) Does CPUE differ by area—overall and over time?



METHODS



Methods: Generalized Additive Models (GAMs)



GAM checks

Histogram:
Positive, right-skewed; Tweedie(log)

Correlation Among Predictors: 
➢ Collinearity not a concern
➢ No predictors were correlated 

Fitting with REML and ML:
➢ REML for fitting GAMs
➢ ML for AIC model selection

Gam.check()
Checking available flexibility (k) to 
capture patterns in the data



Methods: Data Preparation

Catch-Per-Unit-Effort (CPUE) = 

Total Sharks Captured Per Haul
÷

Soak Time (hours)



Methods: Data Preparation
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Methods: Data Preparation

1 hour soak 
time

Catch-Per-Unit-Effort (CPUE) = 

Total Sharks Captured Per Haul
÷

Soak Time (hours)



Methods: Data Preparation

Missing dissolved 
oxygen

Catch-Per-Unit-Effort (CPUE) = 

Total Sharks Captured Per Haul
÷

Soak Time (hours)

Hauls missing ≥1 
environmental variable were 

excluded  



Methods: Data Preparation

Catch-Per-Unit-Effort (CPUE) = 

Total Sharks Captured Per Haul
÷

Soak Time (hours)

Hauls missing ≥1 
environmental variable were 

excluded  

n=1,960 unique hauls



RESULTS



Variable edf df F Sig.

Water Temp 
(°C) 7.26 8.17 8.8 ***

Salinity (ppt) 3.80 4.76 23.8 ***

Depth (m) 6.01 7.16 32.1 ***

Turbidity (m) 1.01 1.02 130.6 ***

Dissolved 
Oxygen (mg/L) 1.74 2.23 2.7 n.s.

Year 6.14 7.24 14.8 ***

(1.) Do any environmental variables predict CPUE?

*** *** ***

******
n=1960
Deviance Explained: 23.7%



Water Temp Salinity Depth Turbidity DO Year Deviance 
Explained

(2) Do predictor–CPUE relationships differ by species?

*** *** *** *** ***

*** ** ***** ***

* *** *** ** ***

** *** *** ***

*** *** *** *** ***

Atlantic Sharpnose

Bonnethead

Blacktip

Scalloped Hammerhead

Finetooth

22.2%

9.37%

22%

34.7%

38%



(3) Does CPUE significantly change over time? 

n=1960

Full Model

Variable edf df F Sig.

Year 6.204 7.30 18.26 ***

Year-Only Model

***

n=2533
Deviance Explained: 4.36%



Area
Mean 
diff by 
Area

edf df F Sig.

APL/IP Intercept
8.383 10.08 4.10 ***

CIS n.s
8.939 10.71 26.54 ***

SAB *** 6.366 7.72 5.73 ***

SJB *** 5.756 7.05 13.11 ***

(4) Does CPUE differ by area—overall and over time?

***

******

***

n=2533
Deviance Explained: 33.6%



KEY TAKEAWAYS & NEXT 
STEPS



Key Takeaways Across 30 Years

CPUE for the 
combined Top 5 
Sharks showed 
significant 
relationships 
with …

*** *** ****** ***

Predictor-CPUE 
relationships of 
environmental 
variables across 
species…

**
**

Limitations

9.3%

***

APL/IP

CIS

SJB

SAB



Next Steps for NOAA, Management, & Future Research

Future SEDAR stock 
assessments should 
incorporate smooth 
environmental 
variables.

Details on SEDAR 
reports that have 

looked at Top 5 Sharks

What these results show 
for management →

● Thresholds for how 
species-specific 
environmental 
variables predict 
CPUE

● Highlight areas where 
more sampling is 
needed

Future research →

● Include variables that 
may influence CPUE:

○ Count of bycatch 
species per haul

○ Seasonal patterns
○ Time of day

● Test whether high-
CPUE hotspots overlap 
with high shark 
depredation areas 
from fisher surveys

https://docs.google.com/spreadsheets/d/1F4HO0vxArspNVgh-rPK6le5INkSIt25YNFDzj6eBx9g/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1F4HO0vxArspNVgh-rPK6le5INkSIt25YNFDzj6eBx9g/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1F4HO0vxArspNVgh-rPK6le5INkSIt25YNFDzj6eBx9g/edit?usp=sharing
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(3) Does CPUE significantly change over time? 
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Full Model
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