Tracing food web connectivity across . |,
created and reference brackish marsh
landscape mosaics:

il | WY s : y “'?:‘WW"-N S el NG e il e A ‘ m m o o
S "“*Katherin%ggé&e , Jill Olin, Charles Martin, Paola " Me===Siggggs s
N L@@“&‘?— uarte, Brian Roberts, Michael Polito = :

May 224 2023

—~——

RESTORE 4™ SOUTH CENTRAL

SCIENCE PROGRAM WP CLIMATE ADAPTATION SCIENCE CENTER

oooooooooooo v
Coast & Environment






Heterogeneous habitats facilitate cross-landscape food webs

e Coastal wetlands are complex
landscape mosaics

* Variety of aquatic sub-habitats
* Subtidal channels
* Intertidal creeks S
* Marsh ponds S“\‘S’
afﬂ ¥e
. High}péwﬂ*“/ity +
th ple energy pathways +
habitat heterogeneity -

spatial subsidies

Polis 1997



Background

Trophic relay is a potential mechanism governing spatial subsidies

transfers mediated by B el o (ke e

consumer or prey movements
across ecotones
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Trophic relay is a potential mechanism governing spatial subsidies
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Created marsh geomorphology can differ from preexisting marshes

* Louisiana’s coastal land loss -
large-scale restoration efforts

 Marsh creation is a common

technique o
S“ COMPLETED, ONGOING, AND FUTURE PROJECTS

PROJECT TYPES
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Created marsh geomorphology can differ from preexisting marshes

Created Marshes

* Louisiana’s coastal land loss -
large-scale restoration efforts

 Marsh creation is a common
technique °
q S\‘\)\€

* Potential foo eb'i implications
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Background

Questions
* What are the patterns of energetic connectivity within a brackish marsh
landscape? . ‘3“0“
o\

* Does marsh creation affect nekton community trophic Imksg&?‘

HypOth eSeS “ ‘A“ Isotopic niche

10
Nekton communities in: O (eﬂ‘s
1. The channel & ponds will be tlrﬁgaﬁgt Channel
distinct ‘S’
* Lowest overlap: o other

y AauatiC' $> ponds Energy pathway dependence
rital and Terrestrial: Channel < ponds e —
2. %reeks will link the channel and ponds : W

* Highest overlap: others onto creeks
Benthic-Detrital Terrestrial

* Creeks: broadest niche, most varied pathway
dependence Aquatic






Methods

Samples were collected from 2 & 1 reference marsh
At each site: , marsh ponds, intertidal creek
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Methods

Samples were collected from 2 & 1 reference marsh
At each site: , marsh ponds, intertidal creeks

Nekton Communities :
Minnow traps(’ |

~Fyke Net croel 2
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Methods

Samples were collected from 2 created & 1 reference marsh
At each site: , marsh ponds, intertidal creeks

Basal Energy Pathways Nekton Communities

Each community: < 6 individuals/speci

Channel Creeks
(n=73) LHA (n =47) LHA (n = 39)
18 species * 11 species * 10 species
LHB (n = 60) LHB (n = 50)
* 16 species * 10 species
LHC (n =77) LHC (n = 39)

* 17 species * 7 species



Methods
Sample Collection Sample Processing Sample Analysis Data Analysis

Bulk SIA

Bulk SIA
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29 Nekton communities:
e 1 channel

* 3 creeks (1/site)

* 3 ponds (1/site)
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Data Analysis: Community-wide metrics

Isotopic Niche Metrics Stable Isotope Mixing Models
(\ g -
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e Multivariate Metrics:

* Niche position 1
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* Accounted for trophic discrimination
* Model outputs: Medians and 95% Cl






Results

Question

* What are the patterns of energetic connectivity within a brackish marsh
landscape?

Hypotheses

Nekton communities in:

1. The channe!l & ponds will be the mos& (eq\s
distinct X \
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Energy pathway dependence
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Results

LHA (Created)

Isotopic niche: Channel vs. Ponds

e Distinct niche positions
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* All community overlaps ranged 43-95% 0
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Mixing Models: Channel vs. Ponds

e Channel: mixed pathway
dependence, high 1
uncertainty
e Ponds: clear rankings, 5 { t &0 (eﬂ\
more constrained 5 50 -\ec
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e Aquatic pathway = 9
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to Channel than Poﬁﬂ z ]
e AW g |
: B?*EX‘%I
dependence higher in
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0-
* Similar terrestrial | LHA LHB LHC LHA LHB LHC
pathway contributions Channel Creek Pond

Nekton Community



Results

Question

* What are the patterns of energetic connectivity within a brackish marsh
landscape?

Hypotheses

Nekton communities in:
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Question

* What are the patterns of energetic connectivity within a brackish marsh
landscape? '&%“0

Hypotheses cotghichihe

Nekton communities in: .

2. Creeks will link the channe!l and pond&s0 (6‘1 Channel
c\

* Highest overlap: others onto creek%“\)\e
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Isotopic niche: Creeks vs. others

* Almost all distinct niche positions
* High overlap with channel

* Lower overlap with ponds
* Similar to channel-pond overlaps
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Mixing Models: Creek vs. others

t\o
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Question

* What are the patterns of energetic connectivity within a brackish marsh
landscape? '&%“0

Hypotheses cotghichihe

Nekton communities in: .

2. Creeks will link the channe!l and pond&s0 (6‘1 Channel
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Question

* What are the patterns of energetic connectivity within a brackish marsh
landscape?

Hypotheses

Nekton communities in: \S\O“

2. Creeks will link the channe! and pond&s0 (eV
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* Highest overlap: others onto creek%\*SQ
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Se gﬂé F N

Aquatic Terrestrial Benthic-Detrital

Energy pathway dependence




Question
* Does marsh creation affect nekton community trophic linkages?



Results

Isotopic niche: Created vs. Reference
A

* Ponds & LHA creek had distinct
positions, but minor difference

* Pond-Pond and Creek-Creek overlaps
relatively high (>84%)

* Except onto LHE communities
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Mixing Models: Created vs. Reference
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Question
* Does marsh creation affect nekton community trophic linkages?
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Discussion

Isotopic niche

Questions

* What are the patterns of energetic connectivity

within a brackish marsh landscape? “6
o “ ‘A Energy pathway dependence
* Why is there an increased similarity betwnwe'(@& . |
channel and creeks? t‘“ ° A |
* Is trophic relay occurring{‘\).\ec N . &W Q‘
“\‘Sﬁ Aquatic Terrestrial Ben.thic-[-)etrital

* Does mar cﬁ&%ion affect nekton community

ophiciniages?
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Taxonomic composition and sub-habitat accessibility

might explain patterns of trophic similarity

&ai\o
* Marsh transients vs. residents Marsh tg%@%c
. community: I
* Limited access to the marsh platform
* Migratory
* Pond community: X
* Frequent platform access & &Q

* Small home ranges and high s e«
fidelity \at‘)\

* Creek communlty S“\i35

* Mix
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Taxonomic composition and sub-habitat accessibility
might explain patterns of trophic similarity

Taxonomic Abundance

LHC Creek

* Marsh transients vs. residents

° community:
e Limited access to the marsh platform LHB Creek
* Migratory

* Pond community: LHA Creek

* Frequent platform access

* Small home ranges and high site
fidelity

e Creek community:
e Mix LHC Pond
 Mostsimilar to the channel

Channel

LHA Pond

LHB Pond

I I | I |
0.8 0.6 0.4 0.2 0.0

Height



Taxonomic composition and sub-habitat accessibility

might explain patterns of trophic similarity

* Marsh transients vs. residents
. community:
* Limited access to the marsh platform
* Migratory
* Pond community:
* Frequent platform access

* Small home ranges and high site , Fyke Net. Creek 2
fidelity o ~Creekt, Creek 3
* Creek community: e ' _
* Mix e 2% Pond 1 ey

A Fish Trawl : ,
* Mastsimilar to the channel Surveys Pond2

e Sub-habitat accessibility

* Ponds can be spatially isolated

* Creeks and channels physically
connected




Is trophic relay occurring?

Energy Pathway BE= Benthic-Detrital B Terresttial B& Epiphytic ES Aquatic

* Consistent terrestrial contributions
across sub-habitats supports the
trophic relay hypothesis - J
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* Alternative mechanisms:\passive
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Discussion

Marsh creation: Niche contraction at the youngest site

* Previous study at these sites

e Both created sites have
coarser sediments
* LHA has highest elevation . ec& \bY '
e Likely not functional acce%s S\\“\
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Marsh creation: Niche contraction at the youngest site

* Previous study at these sites

* Both created sites have

coarser Sed i ments Energy Pathway Ei Benthic-Detrital ES Terrestrial B8 Epiphytic £ Aquatic
* LHA has highest elevation \ *
* Likely not functional access

* Potential timedag'in
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establishing the benthic-
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Discussion

Conclusions & Implications

 Spatial subsidies from marsh platform -
aquatic habitats

. . '\ Sl
* Mediated to some degree by trophic relay 3\0

X
ok X0 eV
* Lake Hermitage Marsh Cr ﬁ‘gﬁa similar aquatic
food web to preexi n§erence >5 years
post-construﬂidﬁb
. i
O

* Mechanistic framework for evaluating
restoration of ecosystem function




Background Methods Results

Future Directions

B i

* Clarify creek and * <Trophic relay: identify
pathway key linking species
dependence e importance vs.
* CSIA alternative

mechanisms of
energy flow

Discussion

Seasonal changes

Resource use and
nekton assemblages
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