Temporal Variability in Sediment Microbial Abundance in the
e Mississippi River Plume

Priyva Gilman'2, Claire Puranananda?®, Kathryn Howe?#, Shaily Rahman?, Jeffrey W. Krause®* and Brandi Kiel Reese’? ...

()

Island
khowe@disl.org 'Dauphin Island Sea Lab, Dauphin Island, AL 2University of South Alabama, Mobile, AL 3University of Colorado Boulder Sea Lab
Objective Cell abundance Cres Oxygen i Iron and Phosphorus P Results
i * MEF2 Station1 e MEF2 Station 1 ¢ o . . .
.To develop gn un.dersta ndmg c?f the — coleners Station 1 Concentration (umoliL) Concentration (ug/L) Cell abundance was fairly consistent with
impact of microbial communities on : 508 Pe+ld@ 0 Sedd7  1esdE 00 05 1.0 0.0 2.5 v 000 1 800 sediment depth, but sites further east and
sediment elemental cycling in the S . P ?? ; ﬁri;: ; :,;] ’ * 9 ' ® - ?- closer to the Mississippi River outflow
Mississippi River Delta. 2 P4 5}{; - - 2, . O o » o B appear to have more variation throughout
o © 4 5 00 0 — ¢ f‘?j . | . T | . :' ¢ - the sediment column.
2 50 10 . ~ - ™ 20 - o8
an P s - o0 e - - . e e . - Dissolved oxygen in the porewater was
© 4 o o ¢ U ® . ) - o typically below detection levels except in
) o o ® . ® o = *e a0 : ".':; upper layers of sediment. Oxygen generally
= O O ~ 5 @ © E o M| =15 .' a4 G decreased with depth starting at around 3-5
= e e o e = 0 . =  se . . cm below surface closest to the Mississippi
= G0 = = .
w &  station 2 (Delta) Station 3 (C6) g  Station 2 (Deita) Station 3 (C6) £  Station 2 (Delta) Station 3 (C6) River and around 10 cm further from the
_ AR K [ Sa+07  1e+08 0 S.0e+07 |.50+08 = 0.0 0.5 0.0 0.5 = d 4000 s00n { e coast.
®) Q Station 2 (Delta) ﬂE" ; ; E ; . E . ;
Station 3 (C6) 'E ._IJ ¢ I:;I;' < L L 'E ., O h » IE o g e O
o g-::. Grf-:’ o E5eh w . @ i o . ® e = Metal and macro element analysis
10 - - b 0 () .. . .
& o e Lam o ® C - S Oe i 8 0Oe * Adecrease iniron concentrations with
D T , > a depth indicates an oxygen minimum zone
Map of ample locations in the northern Gulf of “ @ SLOERS " ® o O 20 ? e o 'trl)’l : : : i;g L activit
Mexico off the coast of Louisiana. Made with _ o Q (0 - T 5 W.I, increasing mlcro at aCtivity.
Google Earth. T L I N 5 8 T ai T s a o * Silica concentrations had an overall
. QO o O a 0 D decrease between Q1 and Q2 at two
o | . o w s @ * O stations.
i = i
s 12 ¥ l._ * Magnesium, sulfur, calcium and
Dee 1@ * i y - i " ¢ tassium concentrations typicall
Methods I(CJI)Zcreased with depth, with gﬁly ’
Sample collection Silia and Manganese Magnesium and Sulfur Calcium and Potassium phosphorus showing notable difference
Sediment cores were collected in MEF2 Station 1 MEF2 Station 1 MEF2 Station 1 between cruises.
' Concentration (gL ' i i i
September 2024 (Q1, a few days after 5000 .UEE'"EE?E_?;'ESDEUQM-bm 1000000 1200000 1400000 EDE;%D gcc-:-:-: | 2CH0A0N0 400000 ;.;.E@Emn"ﬂﬂgﬂ“fﬁnn 450000 * Consistent with the redox trends, nitrates
Hurricane Francme) and January 2025 (Q2, 0 - 0 & ~ - S 0 . » 0 } 0 ® - 0 ' I.:-:. '. and nitrites decreased to below
about 4 months after Hurricane Francine) at - 5 .“3‘ ' - . .g e - 5 ." .. o detectable concentrations within the
coastal sites west of the MlSSlSSlppl River . ® . - e 5_.“: : o " § 5_. - . - & O .- upper layers of Sediment, and ammonia
(map above). ola o | W O . e D N - o 2 —p increased with depth (data not shown).
«e O « » e OB
» ) . - ol { L] L il
Cell abundance L 30 :‘ L 30 : : L 30 :.f :
Subsamples from cores were preserved in . )
; P . P L 1 i IE-I L L L i i BN L L an RN N NeXt Steps
4% paraformaldehyde until they were . e« . ] (» L » e
counted on an Attune NxT flow cytometer 5 o0 T00C 5 0o o ® 0_ @ E o 0 ee Extract DNA and RNA from sediment cores
using SYBR to stain cells. =] - 9 = . . . - £ *Te 5 | ® for metagenomic and metatranscriptomic
%  Station 2 (Delta) Station 3 (C6) L Station 2 (Delta) Station 3 (C 8 Station 2 (Delta) Station 3 (C6) analysis to elucidate the abundance and
Oxvgen measurements E 10000 20000 30000 0 4000 8000 12000 E 1200000 2000001400000 B00D0D0 1100000 1300000 E 450000 500000 350000 400000 activity of the microbial community. A third
. . . = . : = e 2 _® 0 . .
One core was immediately measured for in : &j %: O o 0o : ® s 8 . © ;{;? ® COeo cruise is planned for April 2026 to add
situ dissolved oxygen concentrations using g ®0 o . o @ _é another timepoint to these data.
PreSens Microx 4 oxygen optodes. et e @ il @ | BOI s e
n . ® O
" e o » = > e O . o»
Element analysis - 6 - s This project is funded by NSF
A separate core was processed to extract O ot . o | 0 @ 3 & ® ¢ C e (Award Number 2319429
porewater for dissolved metals and macro &8 2 I . - ol e s 8 | XA
nutrients, which were analyzed on a high Y " 2e® O
resolution ICP-MS. ©e = & - «© C® ] o




	Slide 1

