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Florida Restore Act Centers of
Excellence Program

FLRACEP Investment in Ecosystem science

 RFP Il (2016) Babcock, Ainsworth
« Ecosystem modeling database (GRIIDC)

* RFP Il (2019) Ainsworth, Putman, Hu
e Seagrass- manatee dynamics

* RFP IV (2023) Ainsworth, Stallings
* Modeling FL TIG restoration
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Seagrass restoration

 Avallability of small inshore fish increases
» Most predators feed at higher trophic levels
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Seagrass resto
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RFP [l

« Seagrass restoration

* Forage fish increase
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Questions that motivate our RFP |V study

1. Seagrass communities provide an express way
for production to reach upper trophic levels

2. If so, is residency time this material in the upper
trophic levels?

3. Is there a habitat mosaic effect? (e.g., interaction
with mangroves, salt marsh)



REP IV

What is the goal of restoration?
Is there a goal?

« Deepwater Horizon Trustees have so far
approved 157 restoration activities in Florida

* Trustees (8)
Federal: US Fish and Wildlife Service, Bureau of Land
Management, National Park Service, NOAA, EPA, Dept. of

Agriculture
State: Dept of Environmental Protection, Fish and Wildlife

Conservation Commission



RFP IV

Statistical models

« Statistical models predict CPUE
for Atlantis groups

« Seagrass occupancy (GAMs) at
two different scales
 Big Bend data (Stallings)
* FIM data (Ainsworth)
* Helps parameterize Atlantis
habitat affinities




Working with stakeholders

Solicited inputv o o o - Florida Pensacola Bay Living Shoreline Proje
e  f +r E VUEgQCEAgi CA - UAgQg o |
e  f +E feaeelilU Cee KAITGgAL = = - C/

mf‘?‘wh; \“W““."' ..'.' .

* Florida Fish and Wildlife Conservation
Commission

Modeling objectives that | felt we can stud
hEi Ac EgAgi Egil Aua

" _ New breakwaters
Wave energy effect in fish community Oystaeefs

composition Salt marsh
« Seagrass- mangrove interaction

* Nutrient - seagrass interaction

* Provide a regional perspective on
restoration

« Understand the role of forage fish in
piscivore energy budget
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Catch per unit effort (CPUE) data
* Fisheries independent

monitoring (FIM) e
» 21.3 m boat & beach seines==

. 6 1 m otter traWIS FIM Catch per unit effort data

* Normal, neg. binomial, gamma,_
Weibull, exponential, log nor
skew exponential

21.3-meter seine set against a shoreline



Environmental data

* Co-linearity analysis ensures that
variables are not correlated
 QQ plots examines residuals

FIM data 8(CPUE) = bO
_ + factor(Year)

- Qand % vegetation coverage + bs(Wind_shear, k=4)

* Presence of seagrass, mangrove, macroalgagys(sst summer, k=4)

* Four sampling gears + bs(SST_winter, k=4)

« Wind speed + bs(SST_spring, k=4)

+ bs(SST_fall, k=4)

Wavewatkth _ + bs(Chlorophyll, k=4)

« Surface wind shear + bs(02, k=4)
AquaMODIS satellite +bs(Veg_cover, k=4)

. SST ahiA + factor(Shore_type, k=4)

+ factor(Plant_class, k=4)

* Level 3 (gridded) products + factor(Gear type, k=4)

* Monthly from July 2002 to November 2023.



Deviance explained

Small pelagic fish
Medium pelagic fish
Pinfish

Menhaden

Large pelagic fish
Jacks

Small demersal fish
Other demersal fish
Flatfish

Snook
Sheepshead
Pompano

Mullets

Ladyfish
Sciaenidae
Seatrout

Red drum

Black drum

Small reef fish
Large reef fish
Bioeroding fish
Lutjanidae

Deep serranidae
Shallow serranidae
Gag grouper

Strong year effect
(acts as a catch-all term)

Strong veg cover
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Separating habitat from
environmental effects

Partial dependence
Pinfish (n=11344)
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Effect of wave energy

15t coefficient of polynomial spline
Red = positive relationship with wind

Blue = negative relationship
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Seagrass-mangrove habitat

mosaic effect?

Caution: these results are minutes old
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Our ask...

* FIsh community data related to salt
mangroves, seagrass

* What questions should we ask the |
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FLRACEP -

Model development

PARAMETERIZATION

DiefFish Res 1792387

DieEcdModel 284(2014)460
Parametex$/FSEFSE76 149 pp
Distributiofsh Res 21{1:059(2018)
DistributioBsll Mar Sci 4:49%G
DistributioRsEcdProg Ser 602: 2556
DistributiofRsont Mar Sci (2018)
DistributioRE0SONE 8(5): 64458
DistributioBsll Mar Sci 4:49%
Seagrass & distributionsh Tech Memo

APPLICATIONS

FLRACE

DoseesponsgéaiPolBull 109(1): 268
DWH simulatidrsSne, 13(1):e0190840
DWH uncertéaintys\y&ensd3: 1808

Arctic spilfgpringer

DWH vs. DSpOer

Hypothetical sfifisnger

DWH / fisheries interaptiager
IndicatoEscaind74: 51%25

MSHKEar Coast Fish 1689): 24
MOSSEAv Poll 316(1): 120450

Larval disperSakp Sea Res Part || Tope&hod)r
Frurtle feediagaModel (in review)

2024 NOAA Tech Memo

* New seagrass code

« Updated legacy to trunk code

» Updated Windows to Linux build
» Updated 62 species distributions

0 125 250 500

I Kilemeters
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ICHTHYOP modeling

Nathan Putman L

*GEUUA ghEguU | WOy el E"EIdul

* 19962017 passive particle tracks at =~ ,,.,[ T 0
known nesting sites & population sizes

. Nathan Putman LGIK&teMansfield UCF™ "

« Green turtles experience >20% mortality in 1995 and 20D%\|
* large supply of propagules from Caribbean
(84% of green turtle production is exogenous)

100°W 90°W 80°wW

Now studying resultitgirtle feedingn Atlantis
(incl. HAB data from Chuanmin Hu)




New seagrass model

« Divides seagrass into 3 pseudo ,
I A¢cU | UAEEUE] |
o Roots/rhizomes (slow-growth) Leaves
0 Leaves ep'?hyt' .
o Epiphytic plants plants ) |

* Representsnanatee as habitat
organizers/keystone

. 4
Rhizome / Roots
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'Atlantis

Physics & chemistry
Important to estuary
dynamics:

« Light

* Nutrient

!

« Salinity

« Space limitation
« Larval supply

* Biogenic habitats

A bridge from low to high trophic levels

Human
activities

Climate &
hydrology

icons: IAN/ UMCES: T. Saxby, D. Biogeochemistry Food web
Kleine, J. Thomas, K. Kraeer, L. Van

Essen-Fishman, J. Hawkey & D.

Tracey; M. Weijerman



Normalized availabilities (diet)

Gag grouper -
Red grouper -

NOAA Tech Memo 20z ==

Red snapper -
Vermilion snapper -
Lutjanidae -
Biceroding fish -
Large reef fish -
Small reef fish -

FLRACEP updates

Sciaenidae -
: - Ladyfish -
* Modernized GOM Atlantis
Pompano -
Sheepshead -
+ Cod Kk Snook-
O e tO trun H:;ig:. Preytype
. OS to Linux e B e
Yellowfin tuna - . Demersal fish
. N b d d . t . b t Buefi tna- . Pelagic fish
ew abundance aistributions it uny- 3
Other tuna- orage
= Swordfish - Elasmobranchs
i N eW d I et d ata . White marl}n- = Shrimp
% . r’_‘a”‘“' . Commercial benthos
- kel Qther billfish -
- Larval dispersal § oo -
acks -
H King mackerel - . Macrobenthos
« Seagrass dynamics L
Spanish sardine - .
Large pelagic fish - . Primary producers
Deep water fish - Seabirds
e W s
Medium pelagic fish - Turtles
NOAA Technical Memorandum NMFS-SEFSC-XX Small pelagic fish -
Blacktip shark -

Benthic feeding sharks -
Large sharks -

AN ATLANTIS ECOSYSTEM MODEL FOR THE GULF OF MEXICO WITH UPDATES TO 2023 Filter feeding sharks -
Small sharks -

Edited by Holly A. Perryman, Rebecca L. Scott, Bea Combs-Hintze, Hallie C. Repeta, Kelly Vasbinder, Skates and rays -

Michelle Masi, Isaac Kaplan, Cameron H. Ainsworth. Skyler R. Sagarese, Matthew A. Nuttall X
Brown shrimp -

White shrimp -

Pink shrimp -

Other shrimp -

Diving birds -

Surface feeding birds =
Manatee -

Mysticeti -

Dolphins and porpoises -
Deep diving odontocetae -
Loggerhead -

Kemps ridley -

Other turtles -
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