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Tidally influenced saltwater marsh construction projects are being completed » Soll pH values were from created marsh soils was significantly different than from the natural » Following DMDS derivatization and GC/MS analysis, the double-bond
in Louisiana to combat coastal erosion and land loss, restore critical fisheries, solls at all soil depths (p = 0.01). position of monounsaturated fatty acid can reveal Type | and Type ||
and counteract ecosystem injurieS after the Deepwater Horizon oll Spl” In e The created marsh soils pH was near neutral (705 + 09) whereas the natural marsh pH methanOtrophS.
r.]a-tur.al SaltmarSh SYS.temS, eCOI-OgicaI Co.mmunit.ies deve|0p in reSponSe to ValueS averaged ~6.35 (i 07), Wh|Ch was I|ke|y indicative Of OrganiC aCid accumUIation. ° Sh|ftS in these Comrn.u-ni.ties can belcompared to presence/absence data for
tidal inundation, salinity fluctuations, sedimentation, and carbon storage. » The created marsh soils had average organic contents of <10%, which was significantly lower putative methane-oxidizing populations within the soils from 16S rRNA genes.
The objective of this research was to monitor the marsh soils at than natural soils that averaged >20% (p = 0.0001). * In a subset of samples, the created marsh soil (2019) sample LHA-5A had
restored sites created within the past ten years and compare soil + Created soils were associated with Paspalum spp. (crowngrass) and Schoenoplectus pungens Eatz 15->I/EpeLII—I?3ngAI\I meéhflilleB-%)l(Eldlzers’l but both types were not detected in
community compositions with those from nearby natural systems. (common bulrush), whereas natural mashes were dominated with Spartina alterniflora. ok, el a.n -oE sampies.
Evaluation of successiul created marshes involves assessing aboveground + Biomass estimates ranged from below detectable levels(1-5 pmol PLFA gdw™') to 6 x10* pmol * In natural marsh solls, samples LHC-3A, LHC-3E, LHC-1A, and PSO7-5E
biomass, survival of planted vegetation, and recruitment of local endemic PLFA gdw™', with shallower soils exhibiting higher biomass (average 10% pmol PLFA gdw?) contained both types of methane-oxidizers.
versus invasive species. Here, we compare the microbial communities compared to deeper soils (average 103 pmol PLFA gdw?). » Differences in these communities define carbon cycling dynamics within the

responsible for cycling nutrients within natural and created marsh soills. _ o _ solls as the created marsh soils mature.
« For example, in 2018, created marshes had less total lipid biomass, and total biomass was

| | o significantly different at depth (p = 0.002).
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» Soil organic carbon content and soil pH were also measured. Overall PLFA Community Structure Community Structural Comparisons S a0
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_ | - Diverse PLFA profiles were observed; shallow depths ¢ SRB as evidenced by lipids (a15:0, i17:0, & 10Me16:0) 12000
Figure 2. Left, native had more PLFA diversity. were detected in the 8-10 cm deep natural marsh soils, ] 7t
| Spartina alterniflora at whereas actinomycetes and metal-reducers (i15:0, 0000 | s
ﬁ;&?;efne;éai?\;ﬁe » Surface soil samples had higher relative abundances Me18:0’s, Me17:0, br17:1, & Br19:1) were typical at the a0 D e =
Right, natural mar.sh and diversity of eukaryotic PLFA biomarkers (1 8:4w3, 0-2 cm deep_ Time (min) 55.45 55.50 55.55 55.60 55.65 55.70 55.75 55.80 55.85 55.90
Soil C(’)I‘eS revealed a 20:2w6) than deeper samples were18:2w6, indicative Figure 8. The double-bond of the w8 position for 18 carbon is indicative of Type Il methane-oxidizers.
dense network of of fungi and animals dominated (Figure 5). Polys are = Cyclopropyl fatty acids, indicating anaerobic processes
grass roots and rich displayed as blackish grey bars in Figure 6. and/or the presence of nutritional stress, averaged 4
black soils. mol% in created marsh soils regardless of depth, but o |
« PLFAs related to plants w3 were more abundant in natural marsh soils had cyclopropyl fatty acid that S Ll rr] rr] a ry
surface soils, particularly from natural soils (Figures 5 averaged 6-8% of the lipid profile. Deeper soils had _ _
Figure 3. Left, non- and 6). These eukaroyotic profiles are typical of marsh  slightly higher percentages. These results show that created marsh soils are developing and there are
native grasses and plants (e.g., S. alterniflora, Juncus roemerianus). changes in biomass, mlcr_oblal dlver3|ty,_ and organic carbon content. After_
other vegetation at one / - Shallow natural marsh soils exhibited more mid- nearly 10 years, the physical and chemical nature of the created marsh soils
of the created marsh | » In 2018, natural marsh soils had at least twice as branched saturates, branched monounsaturates, and remain significantly different than natural marsh soils, and the diversity and
sites. Right, created much PLFA biomass than the created marshes atthe ~ polyunsaturates, whereas shallow created marsh soils structure of the microbial communities also differ.
i‘?oi" cores exhibited shallow depth and 10X or more biomass at the deeper  had more terminally-branched saturates. . . : -
ttle root strtltJCture,d depth. But, in 2019, natural soils had 1.5X as much Natural marsh soils had higher organic carbon content than created soils, and
‘i’];%airi‘gi] g?szlrw’d?/nsoils PLEA biomass than the created marshes at the lipids from the natural soils were mostly indicative of facultative and anaerobic
' shallow depth and 4X or more biomass at depth. bacteria that would be associated with anaerobic processes.
Microbial groups associated with methane oxidation, as detected by lipid
2 cm Depth CREATEDlO cm DepthNATURAL biomarkers, had higher relative abundance from natural marsh soils compared
CREATED NATURAL to created marsh soils, likely due to the lower organic carbon content and the
PL. \ E i [f' G ]C | \][\]C r {]' i oW/ Mol% PLFAs 2018 (2cm soils) Mol% PLFAs 2018 (10 cm soils) absence or minor production of methane in created marsh soils.
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» Microbial community profiles were determined using phospholipid fatty acid (PLFA) O 0% I . i 40% i I I i . J
and gas chromatography/mass spectrometry (GC/MS) techniques and complimented Nz T I i I I Hi I 1 o |1 I I | I H I i I " I i Over the ensuing years, created marsh soils should begin to mimic natural
by 16S rRNA gene profiles generated by lllumina sequencing. e izsse G cccsssTssssgsss O e e e e W marsh soils, which would be evidence for marsh restoration. Further
lglyophiized | . The modified Bligh and Dyer method was used to extract intact total lipids, which XSS S 2R ITERIIERITEREE fefeg242 g FE. g FEEEEEEEEE monitoring of created marsh soils would be needed to fully understand the
I included solvent extraction and phase separation of polar lipids for PLFA recovery. 7F EE T EE e - tEEUEEzTfEETEES impact of microbial community succession on nutrient cycling and recruitment
Lpid Mol% PLFAs 2019 (2cm soils) Mol% PLEAs 2013 (10cm soils) and sustenance of higher organisms like fish or crustaceans.
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intact Polar Cyclo: Cyclopropyl fatty acids, cy17:0 SRB and other anaerobic eubacteria e iiszsxx f it issssisseRss D msmummaes T This research was funded from the National Oceanic and Atmospheric Administration’s
Lipids Dimethyl Disulfide Hydroxy: Hydroxy saturates, 3-OH-12:0 Several bacteria; i.e., Pseudomonas TEEEEEE e P E R EEEE RS- I3IZTQIIZPIZS0ELg (NOAA) RESTORE Act Science Program, U.S. Department of Commerce, under award
Derivatization (DMDS) | Poly: Polyunsaturates, 18:2w6 e I TEssTEzETESETESS cEE TEE TEE TES NA17NOS4510091 to Louisiana State University, Louisiana Universities Marine Consortium,
methanolysis / | Nsat: Normal saturates, 14:0 Ubiquitous in nature B TBSAT m MBSAT BRMONO MONO16 Rutgers University, University of Wisconsin Madison. Michigan Technological University,
PLEAFAME —+ GC/GOMS b—»| Data Analysis " MONO17 " MONO18 " MONO20 mCYCLO University of Tennessee-Knoxville, and the University of Florida. Field work assistance was
| | mPOLY WHYDROXY ~ mOTHER provided by Abigail Harmon. Sample processing was carried out with assistance from Abigail
Figure 4. PLFA extraction workflow. Figure 6. Lipid classes observed from created and natural marsh soils, separated by depth (2 cm vs 10 cm) & year (2018 vs 2019). Harmon and Julie Coulombe at the University of Tennessee.
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