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SAR Model Nicknames

▪ The Squid Model

▪ The Updated Fish Diets model

▪ The Who Eats Snappers/Groupers Model

▪ The Time Series Model

▪ The Most Articulated Ecopath Model for 

Fisheries Research

▪ The Model That Killed MSY



TALK OUTLINE

▪ Final assembly of the 143-box South 

Atlantic Region Ecopath model

▪ Examples of Explorations:

➢ Reconstructing past ecosystem change

➢ Red snapper and black sea bass interactions

➢ Simulate varying fishing mortality on large coastal sharks 

and managed species response

➢ Exploration of the ecosystem effects of MSY for all 

managed species



QUALITY DATA UNDERLYING THE SAR MODEL

Data Contacts
Diets: Southeast Reef Fish Survey (SERFS): MARMAP/SEAMAP-

SA/SEFIS  …and other sources.

Tracey Smart, Kevin Spanik, Marcel 

Reichert

Diets: Refining diet matrix of the SAR model with Ecospecies data 

staff

Lauren Gentry, Kathleen Okeife

SERFS: MARMAP/SEAMAP-SA/SEFIS Abundance index data Tracey Smart, Kevin Spanik, Marcel 

Reichert

SEAMAP-SA Coastal Trawl Survey biomass data Tracey Smart, Kevin Spanik, Marcel 

Reichert

South Atlantic Commercial Landings 1995-2017 Julie Defilippi Simpson, Mike Rinaldi 

Annual total biomass & catch from SA assessments (SEDAR) Kevin Craig

Headboat recreational landings and Discards, SRHS_SA  1981-

2016

Kelly Fitzpatrick

Recreational, non-headboat, MRIP – Marine Recreational 

Program
Online queries by Tom and Lauren

Spatial data from various sources Rua Mordecai and other contacts



Diet composition
e.g., for a tuna

Use volume or weight!

Partly digested 

fish 31.6%

Others 19.3%Portunids 15.8%

Euphausiids 3.5%

Squids 12.3%

Anchovies 8.8%

Sardines 7%
Auxids 1.7%



Respiration

Predation

Yield

Net migration

Unassimilated
Other mortality

Food

consumption
Production

Polovina, J.J. 1984. Coral Reefs, 3:1-11; Pauly et al. 2000. ICES J. Mar. Sci., 57: 697-706; Christensen and Walters. 2004. Ecol.  Model., 172(2-4): 109-139

Bi Biomass

Pi/Bi Production

Qi/Bi Specific consumption

DCij Fraction of prey i in diet of 
predator j

BiAi Biomass accumulation

EEi Production used in the 

system

1-EEi Unexplained mortality
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INPUT PARAMETERS



Balancing Temptation 1: 
Specify 1995-1998 Declines in Some Groups

▪ Pelagic Sharks

▪ Bluefish

▪ Vermillion Snapper

▪ Red Snapper

▪ Other Jacks

▪ Black Seabass

Catch

CPUE

Biomass

Biomass

Biomass

Biomass



The Overall Effects of Specified Declines



Fit to Time Series: Vulnerability Search



Finding Vulnerability Parameters



Forcing the Historical Catch



Fitting to Time Series (first try)



Balancing Temptation 2 
Increase Production Rates



The Overall Effects of Elevated P/B Values



Fitting to Time Series (second try)



Ecosim Group Plots – Black Seabass



Red Snapper Plots



Large Coastal Sharks Plots



Large Coastal 

Sharks Make 
Black Seabass, 

Snappers, 

Groupers, 

Lobster, etc.

(23-year 

simulation)

Gainers
(facilitation)

Losers
(suppression)

10% change line

Is this a 

counterintuitive 

result?



MSY for all = Chaos



MSY for all captured species

Losers Gainers

Alexander Vasenin

Red lionfish (Pterois volitans)

40x



Losers Gainers

MSY-ALL: Species of Interest



MSY-All:

Top 20 

Losers 

and 

Gainers 

of 

Biomass

Biggest Losers Biggest Gainers
Atlantic spadefish Red snapper

Bonefish Gag grouper

Banded rudderfish White grunt

Other porgys Pelagic sharks

Cobia Greater amberjack

Megafaunal predators Sardines

Dogfish sharks Scamp grouper

Lane snapper Highly migratory pelagics

Atlantic mackerel Other jacks

Vermilion snapper Black seabass

Cubera snapper Tarpon

Small coastal sharks Gray snapper

Other shallow snapper Nassau grouper

Silk snapper Squids

Other mid-shelf snapper Spiny lobster

Great barracuda Red grouper

Striped bass Weakfish

Atlantic menhaden Mutton snapper

Yellowedge grouper Goliath grouper

Snowy grouper Red porgy



SUMMARY AND FUTURE DIRECTION

o First Phase (Ecopath) - A snapshot of SA 

ecosystem  - SAFMC species, relevant prey & 

predators, and the lower trophic levels. 

Continually refined.

o The Second Phase (Ecosim) - Model is 

calibrated with quality time series of catch and 

biomass. Example simulations are presented, 

including some relevant "what-if" scenarios.

o The Third Phase (Ecospace) – Spatially-

related questions can be addressed including 

spatial management and spatial expression of 

environmental change.



A PATH FORWARD

▪ Identify SSC members to participate on 

an Ecopath Model Subgroup composed 

of FWRI/SAFMC staff and members of  

modeling workgroup.

▪ Highlight SAFMC/FWRI strategy to 

collaboratively provide long-term 

repository for model inputs/outputs 

and a team approach to maintain and 

regularly run the models. 



Thomas.Okey@gmail.com

Tom Okey

mailto:Thomas.Okey@gmail.com


ECOPATH / ECOSIM / ECOSPACE



HISTORY OF THE SOUTH ATLANTIC MODEL

2001 - Strawman 48-group model constructed 

2004 - Preliminary 98-group model developed

2014 - Model refined to address forage fish 

questions (99 groups)

2019 – Model refinement to articulate managed 

species (143 boxes)



Sponsored by 

SAFMC

◼ 42-box Strawman

◼ 98-box Preliminary



Sponsored by 

Pew Charitable 

Trusts

◼ 99-box Forage 

model



Early primary contributors

◼ Behzad Mahmoudi (FMRI)

◼ Bob Feller (USC)

◼ David Whitaker (SCDNR)

◼ Doug Vaughan (NMFS)

◼ Marty Levissen (SCDNR)

◼ Jack McGovern (NMFS)

◼ Larry DeLancey (SCDNR)

◼ Bill Sharp (FMRI)

◼ Whit Gibbons (UGA)

◼ Joan Browder (NMFS)

◼ John Carlson (NMFS)

◼ Larry Cahoon (UNC)

◼ Galen Johnson (UNC)

◼ Megan Gamble (ASMFC)

◼ Brad Spear (ASMFC)

◼ Toni Kearns (ASMFC)

◼ Peter Verity (SKIO)

◼ Wilson Laney (USFWS)



Early secondary contributors

◼ Elizabeth Wenner (SCDNR)

◼ Robert George (GIBS)

◼ Carolyn Currin (NOAA)

◼ Chuck Hunter (USFWS)

◼ Craig Watson (USFWS)

◼ Damon Gannon (Mote Lab)

◼ Desmond Kahn (DEDNR)

◼ Enric Cortez (NMFS)

◼ George Sedberry (SCDNR)

◼ Greg McFall (GRNMS)

◼ Hans Paerl (UNC)

◼ Jennifer Wheaton (FMRI)

◼ Jenny Purcell (WWU)

◼ Jim Nance (NMFS)

◼ John Merriner (NOAA)

◼ Doug Forsell (USFWS)

◼ Jon Hare (NOAA)

◼ Jose Castro (Mote Lab)

◼ Ken Lindeman (ED)

◼ Mark Epstein (USFWS)

◼ Martin Posey (UNC)

◼ Paul Carlson (FMRI)

◼ Steve Ross (UNC)

◼ Buddy Powell (WT)

◼ Alan Bolten (UFL)

◼ Karen Bjorndal (UFL)

◼ Bob Noffsinger (USFWS)

◼ Sean McKenna (NCDENR)

◼ Pat Tester (NOAA)

◼ Lance Garrison (NMFS)

◼ Myra Brower (SEFMC)


