
South Atlantic Region 
Ecosystem Model Diet Update

Lauren Gentry 
FWC – FWRI, St. Petersburg
Oct. 17th, 2019



April 
vs 

Now
NowApril

Diets for approx. 60 species 
representing 40 groups

Species proxies for 30 
groups

West Florida Shelf model 
data for 50 groups

Best guess data for 20 
groups

Diets for 223 species 
representing 112 groups

Species proxies

West Florida Shelf model 
data for 17 groups 

(invertebrates)

Best guess data



670 species

140 groups
6 

Photosynthetic 
groups

Seagrass
Benthic macroalgae
Pelagic macroalgae

Marsh vegetation
Phytoplankton

Microphytobenthos

28
Invertebrate groups

Blue crabs
Spiny lobster

Offshore polychaetes
Squids

Mega-invert predators
…

102
Vertebrate groups

Pilot whales
Birds – raptors

Sea turtles
Dogfish sharks
Black seabass

Other deep grouper
Syngnathids

Pelagic planktivores
…

3 detritus groups, 1 dead carcass



7 Bird
Raptors

Shorebirds
Shelf piscivores

7 Mammal
Manatees

Offshore dolphins
Baleen whales

1 reptile
Sea turtles

7 Elasmobranch
Planktivorous sharks
Large coastal sharks

Pelagic rays

51 Single species
Black seabass
Gray snapper

Snook

4 Taxonomy-Habitat
Other shallow grouper/tilefish

Other mid-shelf snapper
Other deep grouper

13 Taxonomy
Halfbeaks
Sardines

Shad

12 Trophic
Highly migratory pelagics
Benthic coastal piscivores

Demersal coastal omnivores

102
Vertebrate

Groups



Method

Published stomach contents - %W



Method Example of final diet list

*Multiple species 
in a group are 
averaged 
together in the 
final matrix

Metadata Scoring



Analyses – Metadata scores

<10 individuals 
sampled

Anchovies
Nassau grouper
Ocean triggerfish

<10 prey groups in diet

Anchovies
Shad

Hogfish

>60% stomach 
contents unknown

Planktivorous sharks
Manatees

Shad

<25% species 
finished in group

Shad
Dogfish sharks

Mullets

Data older than 1975

Atlantic spadefish
Bar jack

Blue runner

No location 
or other ocean

Auxis mackerels
Golden tilefish

Sunfish

Lowest Pedigree Totals

Pelagic rays
Planktivorous sharks

Shad



5
Planktivorous sharks

3
Ocean triggerfish

Shad
Anchovies

Analyses – Metadata scores

Species occurring in at least 3 of 7 data-deficient rankings



Analyses – Sensitivity

EwE Monte Carlo 
simulation routine

for testing uncertainty 
in diet data

Results correlated (40%) 
with diet richness scores

Thus isolated groups with 
high sensitivity 

adjustments and 
normal/low diet richness

Other mid-shelf snappers
Other shallow grouper/tile

Blueline tilefish
Atlantic mackerel

Pelagic sharks
Small coastal sharks
Large coastal sharks
Demersal rays/skates

Red drum
Demersal coastal invertivores

Birds
Inverts



Analyses – Sensitivity

Isolated largest single adjustments to a predator/prey pair

Other mid-shelf snapper --- Squids
Syngnathids --- Small mobile epifauna

Halfbeaks --- Seagrass
Coastal bottlenose dolphin --- Weakfish
Hogfish --- Echinoderms and gastropods

Red snapper --- Other grunts

Increasing predator diets on high biomass prey

Decreasing predator reliance on single prey 



July Meeting
Analyses presented to Modeling Workgroup

- changes made

1. Species for which no diets will be 
found added to larger groups

2. Experts for difficult-to-find species 
contacted

3. Herring placed into own group for 
accuracy and importance

4. Queen triggerfish added to model



Value in the process

Use of diet matrix in other applications
-NOAA Climate Change Vulnerability Assessment
-Ecospecies Database
-Comprehensive prey lists in the future

Identifying data gaps
-Deep water grouper diets
-Tarpon predators?

Identifying interesting/valuable interactions
-Shortfin makos consume 80% bluefish? 
-Blue marlin consume 80% Auxis mackerels?
-Do red snapper eat that much black seabass?



Next Steps

Fill in more gaps in the diets - ongoing
QAQC estimates (biomass, production, etc)

-Wraps up Ecopath

Determine predator/prey vulnerabilities
QAQC time series 

-Wraps up Ecosim

Add spatial data (Luke McEachron)
Determine major habitat constraints

-Ecospace
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Appendices



140 groups (part 1)
MAMMALS TAXONOMIC GROUPS FUNCTIONAL GROUPS AVES

Coastal bottlenose dolphin Mullets Highly migratory pelagics Birds -- oceanic piscivores

Offshore dolphins Other sciaenids Pelagic oceanic piscivores Birds -- shorebirds

Pilot whales Sardines Pelagic coastal piscivores Birds -- shelf piscivores

Beaked whales Anchovies Demersal coastal piscivores Birds -- herbivores

Sperm whales Silversides Pelagic planktivores Birds -- wading piscivores

Baleen whales Halfbeaks Demersal coastal 
invertivores Birds -- shelf invertivores

Manatees Scads Demersal coastal omnivores Birds -- raptors

ELASMOBRANCHS Shad Benthic oceanic piscivores REPTILES

Planktivorous sharks Sygnathids Benthic oceanic invertivores Sea turtles

Large coastal sharks Other shallow 
grouper/tilefish Benthic coastal piscivores PHOTOSYNTHETICS

Small coastal sharks Other deep grouper Benthic coastal invertivores Phytoplankton

Dogfish sharks Other shallow snapper Benthic coastal planktivores Microphytobenthos

Pelagic sharks Other mid-shelf snapper Benthic macroalgae

Pelagic rays Other jacks Pelagic macroalgae

Demersal rays/skates Other porgys Seagrasses

Other grunts Marsh vegetation
Herrings



140 groups (part 2)
SINGLE SPECIES 
GROUPS

SINGLES SPECIES 
CONT. SINGLE SPECIES CONT. INVERTS INVERTS CONT.

Adult king mackerel Permit Auxis mackerels Carnivorous jellies Bivalves/Oysters

Juvenile king mackerel Atlantic spadefish Blueline tilefish Encrusting fauna Offshore infaunal 
crustaceans

Spanish mackerel Red Lionfish Golden tilefish Squids Offshore polychaetes
Juv Spanish mackerel Summer flounder Yellowtail snapper Stomatopods Small mobile epifauna
Bluefish Southern flounder Mutton snapper Octopods Calico scallops
Weakfish Gulf flounder Gray snapper Blue crabs Benthic meiofauna

Red drum Hogfish Lane snapper Horseshoe crabs Deep-burrowing infauna

Atlantic menhaden Ocean triggerfish Red snapper Golden crabs Carnivorous zooplankton

Spotted seatrout Gray triggerfish Greater amberjack Spiny lobster Other zooplankton
Striped bass Gag grouper Almaco jack Rock shrimps Ichthyoplankton
Dolphinfish Red grouper Bar jack Penaeid shrimps Microbial heterotrophs
Snook Scamp grouper Queen triggerfish Megafaunal predators DEAD

Tarpon Goliath grouper Blue runner Echinoderms and gastropods Estuarine benthic detritus

Cobia Nassau grouper Red porgy Estuarine infaunal 
crustaceans Offshore benthic detritus

Bonefish Snowy grouper White grunt Estuarine polychaetes Water-column detritus
Sunfish Black seabass Vermillion snapper Dead carcasses
Wreckfish Rock/Bank seabass
Great barracuda Atlantic mackerel



6 Metadata Categories and Scores

Detail

6 No unknown material, species level ID

5 0-10% unknown material, excellent ID

4 10-30% unknown, some higher taxons

3 30-40% unknown, entirely grouped taxons

2 40-50% unknown, only functional groups

1 50-60% unknown, phylum-level ID only

0 60%+ unknown, most vague (ex. fish and crabs)

Sample Size

6 n = 2000+

5 n = 1000 - 2000

4 n = 500 - 1000

3 n = 300 - 500

2 n = 100 - 300

1 n = 10 - 100

0 n = 0 - 10

Location

6 SAR

5 SAR + else

4 GOM/North ATL

3 Caribbean/Puerto Rico

2 Other Atlantic

1 Other oceans

0 Unspecified

Year

6 1995-1998

5 1998 - 2019

4 1985 - 1995

3 1975 - 1985

2 1965 - 1975

1 Before 1965

0 No date given

% of group found

6 200% (two diets)

5 100%

4 75-99%

3 50-75%

2 25-50%

1 10-25%

0 0-10%

Diet richness

6 60+ groups in diet

5 50-60

4 40-50

3 30-40

2 20-30

1 10-20

0 0-10



Pelagics
Bar jack

Shad
Scads

Anchovies
Halfbeaks

Almaco jack

Tetradoniformes
Puffers
Filefish Could use improved 

data

Sharks
White shark

Oceanic whitetip
Smooth hammerhead

Longfin Mako
Lemon shark

Deep dogfish sharks
Flathead cat shark

Kitefin shark
Sharpnose sevengill
Lined lanternshark

Pelagic planktivores
Pearlsides

Lanternfishes
Codlets

Pelagic oceanic piscivores
Flyingfish

Needlefish

Invasive – never enough data
Lionfish

Cetaceans
Dolphins

Beaked whales
Baleen whales
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