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Acidification Following Flooding

ackground Ablotic and Biotic Response to Flooding

WL, ;3* ﬂ . TE T o ] ; NO, (M) UReli’five ﬁ:bunﬁﬂanﬁ (%?:m o 821 ' Hurricane Harvey 135
P RRn v s, Sl WAL - T S PH »: I ——— 0 protozos | § FC (S :
G e Gsaer®  Houston B | s — e — | Picozo0 | BTl 8.1 o I3
g ReRNEEERLE!  Shippi S L _ TI — s — 07 [ Chomoren (o) q Y T &
LAY H Ouston : % . Cl'llapr?:‘]ne? ' I- : |Ver K -|I =: I:=l. E Plantae : Ell?l::.:izlli:?.c;:n|LL-.| 8 : / |, %
5 s j-fi_'rinity/ g p =  — e | N 21N N ;
e VSO “‘j‘: 5 ! . -_ -_ ..ay _;_. GalveSton ‘EA -:=. .. — orophyta E:1Llr.ﬁ~::.zhltl|:lll:»]1'hhm .. W% : ||| B 12 _%
I Rt :  Eemm—— = N |
o S - e e e T (o |- Thecoiosa 77 3 o
Residence i, \EastBay R 200 1 — mbricaica - e — -
Time (days) g S " Gulf of gr————————— & i ¥ Octeapie e | \\? £
- oAyt e i VAN o O 'D;BO m I_-1 T 4 l.-[;- Ill- Ochrophyta Eﬂd:{?p.].‘} ;“:_ \‘\ Y- y - = ’
= il TR 3 km g ;] - e — s DS
Figure 1. Oyster fisherman in Galveston Bay. & SO L = : = = . T we oo pw e e an g o Pl 2010
. . . a o — - oEm m Haptophyta (other) ate -
Houston Chronicle. Photo: J. Patric Schneider. Figure 2. Colors represent model monthly 'i o Secchi depth (m) " : o o i Haptophya e ( ) 1
averaged residence times of Galveston Bay 7] g, T — m— Myzozoa mlﬂl'f. _ | _ _ _ _
water for June 2009 (Rayson et al. 2016). i Sove me o F. _—:_I_=__—-'-'=. — "T-= pinophyea |2 Bursecss Figure 10. Average pH (blue) and aragonite Figure 11. Aragonite saturation state (€),) in
L S8 (e ) | e |2 Gl o saturation state (Q,,, red) in Galveston Bay. Galveston Bay from June 2017 through
e Galveston Bay supports billion R N e = Gray shading indicates (),<1, meaning September 2018.
. : g s See® - - - m Fungi (other) aragonite can dissolve.
St _ G 04 dollar commercial and recreational Lf Se8eg 0 ° ” el
VeI s ' Lol ] . - 5 "o 5 10 15 20 35 o 10 15 20 25 'J:'_=—_ - = LR 't;:;*":'l:’l‘l":':'?'ﬂ )
St L, | fisheries. o Sianifi idificati ~ - '
: @Q .{E’“‘ Galveston , Figure 6. Abiotic changed on temporal and Figure 7. Biotic variables changed on SlgnIfIC.ant acidification (ApH 025) and under.satur_atlon of
LB e Bay e Represents a wide range of spatial scales in Galveston Bay. temporal and spatial scales in Galveston Bay. aragonite (Qar<1 ), foIIowmg Harvey. Larval and Juvenlle oysters
conditions applicable to estuaries e Direct and indirect changes to abiotic factors were traced can not make their aragonite shells in undersaturated conditions.
world wide. following salinity as a proxy for Harvey flood waters. | | |
o Tt o e Also see smaller scale reduction of Q)_ following local flooding
Figure 3. Map oftstat(eAs)upe(;fund sies (), ¢ ngthhly afiected by 't‘_uq_‘a” e The biological community responded rapidly to storm water events (e.g. Mar 2018), which may stress larval and juvenile
superfund sites and wastewater anthropoaenic) activities. : : "
outfalls (O) surrounding Galveston Bay. ( pogenic) influx, but took months to recover. oysters that make aragonite and are sensitive to ). < 1.6.

Hurricane Harvey Methane Pollution to Galveston Bay Conclusions
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e Intense rainfall from Hurricane Harvey emptied into Galveston June 2018 (Left) and September 2018 (Right). following flood events.

Bay and flushed all the seawater out of the bay for several * (Galveston Bay Is a source of methane to the atmosphere. Investigate potential links between phytoplankton blooms and

weeks. . Creer4s . .

e The elevated methane flux near the San Jacinto River in June decreases in acidification following flooding events.

* Storm runoff dramatically altered the entire bay ecosystem (red arrow) is driven by high water concentrations (116.3 nM) Determine anthropogenic sources of methane using chemical

from primary producers to oysters, as well as gas exchange. suggesting wastewater and/or industrial sources to the Bay. markers, e.g. disinfection byproducts or industrial wastes

Department of We would like to acknowledge the many students, researchers, and staff that have assisted with

AM UBEANDGRAPHY this work, especially Laramie Jensen, Tacey Hicks, David Gonzales, all the team members of the A M TEXAS A&M UNIVERSITY
| - i GALVESTON CAMPUS.
" COLLEGE OF GEOSCIENCES Phytoplankton Dynamics Laboratory at TAMUG, Miranda Hooper, Cody Padlo, and Serena Smith.




	Slide Number 1

