
Spatial distribution of commercial and 
recreational red snapper catch to provide 

options for determining fraction of 
‘fishable’ biomass
revised 4.2.2021

(updated 12/28/2021) 
John Walter and Chris Gardner
Southeast Fisheries Science Center
12/28/2021
Gulf of Mexico SSC meeting 

Three objectives
1. Distribution of biomass
2. Distribution of catch and effort 
3. Identifying extent of ‘fished’ biomass on UCB



Mandy Karnauskas, John F. Walter III, Matthew D. Campbell, Adam G. Pollack, J. Marcus Drymon & 
Sean Powers (2017) Red Snapper Distribution on Natural Habitats and Artificial Structures in the 
Northern Gulf of Mexico, Marine and Coastal Fisheries, 9:1, 50-67.

Karnauskas et al spatial mapping GRSC spatial mapping



Objectives

Map commercial catch and effort using reef fish vertical line 
VMS matched to landings.

Map recreational catch and effort using FWRI and state data

Overlay with ‘best’ spatial map of red snapper relative 
abundance, raised to GRSC numbers (92 million)

Identify the fraction of ‘fished’ biomass, defined as having 
estimated exploitation rate > 0.01%



Biomass (GRSC totals (92 million) converted to kg) applied to 
Karnauskas et al. 2017 state specific red snapper distribution patterns

Relative biomass maps from Karnauskas et al raised to GRSC abundance



Estimating commercial reef fish (vertical line) effort  
• Vessel Monitoring System (VMS) provides a 

dataset of time stamped “pings” that show 
Latitude and Longitude, speed, course, 
vessel characteristics, etc.

• Algorithms outlined in O’Farrell et al. 
to predict fishing and steaming.

• Restricted to GOM vertical line fishery 
• ~96% of commercial RS landings 

(SERO 2020)

• Merged in GIS w/structure (Natural or 
artificial (reef, platform, wreck or pipeline)

• Queried the data to match to any 
habitat within 250m (100m of AR’s 
(Reynolds 2015), added additional 
buffer for inaccuracies in VMS and 
mapping products



Estimating commercial red snapper catch in space

• Matched VMS data 
(proportion of habitat 
fished) with dockside 
Trip Interview Program 
(TIP)  landings

• Calculated trip level 
CPUE,  applied to 
individual fishing points 
in 10x10 km blocks.

• Landings estimated by 
proportion of trip per 
block 

From Gardner et al. in review. 



Distribution of VMS effort



Distribution of commercial landings



Spatially explicit landings (Commercial only)

From Gardner et al. in review.

Year NR AS UNK Ext_NR Ext_AS
2011 0.29 0.17 0.54 0.69 0.31
2012 0.21 0.24 0.55 0.54 0.46
2018 0.19 0.3 0.51 0.5 0.5
2019 0.19 0.28 0.53 0.51 0.49
Mean 0.22±0.

07
0.25±0.09 0.53±0.03 0.54±0.14 0.46±0.14

Table 2. Annual Gulf wide estimates of red snapper proportion of 
landings by structure (NR=Natural reef, AS=Artificial Structure, 
UNK=Unknown) along with mean proportion (across all years) of 
catch per habitat from the VMS-TIP linked trips (x ± 95% CI are 
provided in parenthesis). Values are provided for the VMS-TIP 
non-extrapolated data set along with the VMS-TIP extrapolated 
data set (i.e., columns starting with ‘Ext_’; see text for a full 
description of the methods used to derive both sets of values).



Spatial allocation of catch to recreational sector
State specific estimates and variables for proportion of catch
Variables included distance from pass, depth, region

• FL:
• Observer data (charter and headboat)
• State Reef Fish Survey dockside interviews (private boats) 
• Treated as two fleets and allocated by catch/region as well then combined by proportion of REC catch

• AL/MS
• AL provided proportion of catch by depth
• Used same depth structure for MS

• LA
• LA creel data used to assign proportion of catch in E LA v W LA.
• Applied TX iSnapper point data to provide proportion of fishing by distance to pass

• TX
• iSnapper point data
• Estimated proportion of catch by distance to pass



2019 REC landings 
estimates based on 
data outlined 
previously per 10x10km 
block



2019 recreational 
and commercial 
landings estimates 
(summed together 
in space)



Relative exploitation rate per block calculated by dividing estimated catch per 
block/biomass



Relative exploitation rates

Comm exploitation rates 
less than 0.01 often < 500 
lbs from 10 km x 10 km (5 

nm x 5 nm) cell

Commercial estimate 
calculations:

1. Estimated catch and effort 
by structure

2. Subtracted exploitation out 
from known structures. 

3. Remainder exploitation 
assumed to be on UCB



Relative exploitation rates

Recreational exploitation ratesCommercial exploitation rates



Overall: .376 of biomass in currently fished areas

Commercial + 
Recreational 
exploitation rate
2019 
(catch/biomass)

Harvest rates > 
0.01% assumed
‘fishable’



NEW: Fraction of available biomass and cumulative catch
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Assuming that biomass 
that experiences less 
than 0.01% exploitation 
would then mean that 
we account for 94% of 
the total catch



FL ALMS LA TX
GOM 
Total

TOTAL 
fishable 0.269 0.847 0.327 0.449 0.376

CM fishable 0.16 0.4 0.206 0.37 0.241
Rec fishable 0.174 0.56 0.144 0.083 0.179
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Summary
• Previous (April 2021) best-guess of overall population vulnerable to status quo fishing distribution

• 22% based on weighted average of rec (17%) and comm (26%)
• preliminary and did not have recent recreational data 

• Revised estimate ~37% 
• Based on summed comm and recreational catch.
• This is likely an upper limit, given that we have not explicitly allocated recreational fishing to artificial 

structures

• Key take home is that the spatial mapping from the GRSC does not match Karnauskas
• We could have estimated the exploitation rates based on the GRSC ‘mapping’ but low catches of red snapper 

occur in the areas (Big bend, 10-40 m) where a large fraction of the GRSC numbers are estimated to occur
• There is substantial commercial and recreational effort in these areas, it just does not catch much red snapper
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