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 The Council is mandated to describe and identify 
EFH for all FMPs by life stage along with reviewing 
these descriptions every 5-years
 Life stages: eggs, larvae, post-larvae, early juvenile, late 

juvenile, adult, spawning adult
 Currently developing an amendment to address these 

requirements simultaneously

 Council has requested some more detailed 
information regarding



Alternative 1: No Action – Retain current description and identification of 
essential fish habitat (EFH) for Gulf of Mexico (Gulf) Fishery Management 
Plans as outlined in EFH Generic Amendment 3. 
Alternative 2: Continue to use methods of habitat mapping and life history 
association tables to describe and identify EFH.  Update habitat mapping 
data from the National Oceanic and Atmospheric Administration (NOAA) 
Atlas to a more contemporary source.  Update species life history and 
habitat attribute tables to include primary research and technical literature 
sources through 2020.  This alternative could be used for any and all 
managed species.

Alternative 3: Use a non-parametric kernel density estimate (KDE) 
approach using various fishery independent sources outlined from Grüss et 
al. 2018 to describe and identify EFH.  This alternative could only be used to 
describe and identify EFH for species listed in table on slide 13.

Alternative 4: Use a boosted regression tree (BRT) modeling approach 
using various fishery independent sources outlined from Grüss et al. 2018 to 
describe and identify EFH.  This alternative could only be used to describe 
and identify EFH for species listed in table on slide 13.

















 Species use all available habitat equally

 Species habitat selection completed 
known and published

 No accounting for physiochemical 
variables

 Focus on structured features



FMP Data available for all life stages

Reef fish

• Alamco jack
• Banded rudderfish
• Blackfin snapper
• Black grouper
• Blueline tilefish
• Cobia
• Cubera snapper
• Gag grouper
• Goldface tilefish
• Goliath grouper
• Gray snapper
• Gray triggerfish

• Lane snapper
• Lesser amberjack
• Greater amberjack
• Hogfish
• Mutton snapper
• Queen snapper
• Red grouper
• Red snapper     
• Scamp

• Silk snapper
• Snowy grouper
• Speckled hind
• Vermillion snapper
• Warsaw grouper
• Wenchman
• Yellowedge grouper
• Yellowmouth grouper
• Yellowtail snapper

Shrimp
• White
• Brown
• Pink

CMP
• King mackerel
• Spanish mackerel

Red drum
• Red drum



FMP Data available for juvenile and adult life stages

Reef fish

• Gag grouper
• Red grouper
• Red snapper     

Shrimp
• White
• Brown
• Pink

CMP
• Spanish mackerel



 Data source (Grüss et al. 2018)
 27 fishery independent data sets
 7 fishery dependent data sets
 2000-2016
 Video, trawl, seine, vertical line, longline, gillnet, various 

observer programs

 Methods considered
 Non-parametric kernel density estimator using a nearest 

neighbor approach (presence only)
 Boosted regression tree model (presence/absence + 

habitat)



Area of 100% 
species presence



50% occurrence 
(solid black line)

75% occurrence
(dashed black line)

95% occurrence
(solid blue line)



 Analysis performed using R statistical software
 (T-LoCoH package)

 Apply smoothing parameter
 k-method; finds the kth nearest neighbor

 Examine isopleth area curves and isopleth 
edge:area curves for each k value







 No habitat linkage

 No major difference in sampling gear 
selectivity

 Catchability equal across habitat types

 An absence is a “true” zero (presence only)



SAMPLING EVENT

Present Absent

Model output



Boosted regression trees: model overview
 Regression model approach but objective is 

not to identify “best” model

 Instead, recursive bifurcations (trees) are 
constructed to identify regions that have most 
homogenous response to predictors 

 Regression model where each term is a tree

 Model can fit a variety of response types
 Presence/absence observations and data set best suited 

for fitting a binomial distribution for EFH analysis

 gbm package in R statistical software
Fig 1 Elith et al. 2008









 Uncertainty is adequately captured and 
correctly quantified

 All appropriate model variables are included 
and independent

 Absence is a true zero



 EFH descriptions for most species will have to 
use habitat association tables approach

 A few species have data available for some 
more technical approaches

 All three of the approaches have a number of 
assumptions

 Habitat spatial layers metadata, paper 
aggregating species surveys, and EFH 
methods from other regions available as 
“Background”



 Complete webtool visualizing EFH for 
species/life stages considered and raw 
spatial data layers (habitat types and 
species observations)

 Present webtool to SSC
 Council could provide some insight on 

structure of alternatives for IPT 
 Does the Council want to consider these other 

approaches (i.e. presence only and 
presence/absence models)?
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