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• Methanotrophy in subterranean estuaries controls CH4 export to sea  
(Schutte et al., 2016)

• Seasonal precipitation affects carbon turnover and CH4 accumulation 
in a karst subterranean estuary (Brankovits et al., 2018)

Coastal caves: windows into the 
karst subterranean estuary Study region: Yucatan 

Peninsula, Mexico



https://en.wikipedia.org/wiki/Storm_track

Tropical storm and hurricane 
tracks in the Atlantic Ocean
Extreme weather events impact:
• Groundwater resources
• Carbon cycling
• Ecosystem functioning
But mechanisms are poorly understood!

study region



Goals
Determine the impact of extreme weather events 
(e.g., tropical storms and hurricanes) on subsurface 
carbon cycling linked to coastal karst landscapes 
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Effects of Tropical Storm Hanna: biogeochemical 
changes linked to storm-induced hydrologic processes

• Storm-induced 
hydrologic processes 
increase dissolved 
oxygen conc.

• Storm enhances 
methane oxidation

• Compared to seasonal 
changes, outsized 
biogeochemical effect

Tropical Storm Hanna 
tracked from west to 
east on the southern 
part of the Yucatan in 
Oct. 2014 (Cangialosi, 2014)



Dissolved methane in the stratified water 
column before & after Tropical Storm Hanna

Samples collected in January 2015 (dark blue) and August 2014 (orange). 
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MFW: meteoric
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MBW: meteoric 
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Dissolved organic carbon (DOC) in the stratified 
water column before & after Tropical Storm H.

Samples collected in January 2015 (dark blue) and August 2014 (orange). 
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• Storm-induced 
hydrologic 
processes enhance 
oxidation and 
transfer large 
amounts of DOC 
into the aquifer

CH4

oxidation?



Interested in more on methane biogeochemistry 
in coastal karst landscapes?
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dated chemical records
2.5 to 5 days resolution 
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Method: OsmoSampler


