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Global methane gas hydrate distribution

Ruppel et al. (2017), Rev of Geophysics
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Using ρ in the field: Bottom Simulating Reflector (BSR)

Blake Ridge (offshore USA)

Reflection strength increases for large change in

density*velocity (impedance contrast) 

Max and Dillon (1998), J. Petroleum Geology
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Using ρ in the field: Bottom Simulating Reflector (BSR)

Vestnesa Ridge (offshore Svalbard)

BSR can be harder to see where gas can escape

Plaza-Faverola et al. (2017), JGR



Using ρ in the field: Alternative BSRs

Gulf of Mexico (offshore USA)

Boswell et al. (2012), Marine and Petroleum Geology
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Bunz and Mienert (2004), JGR

BSR on top of 

the low Vp

section that 

contains gas

Higher Vp

above BSR is 

due to gas 

hydrate

Storegga slide

(offshore 

Norway)

Using Vp in the field: Finding regions of high Vp



Fujii et al. (2015), MPG

Lower Vp in 

muds with no 

gas hydrate

Higher Vp in 

sands is due 

to gas hydrate

Nankai Trough 

(offshore Japan)

Using Vp in the field: Finding regions of high Vp
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Santamarina et al. (2015), Marine and Petroleum Geology

Locations chosen for three types of testing

Vp in the lab: identification of hydrate-bearing sediment
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Everything is an electrical insulator…

except the salty pore water
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Gulf of Mexico (offshore USA)

Boswell et al. (2012b) Marine and Petroleum Geology



Electrical resistivity: mapping hydrate in the laboratory

Gas hydrate being grown from

methane dissolved in circulating water

Priegnitz et al. (2013), Rev. Sci. Inst.

Time



What is the insulator?  Gas or hydrate?

distance (m)

Hydrate Ridge (offshore USA)

Weitemeyer et al. (2011), GJI
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Resistivity + Velocity can distinguish between gas and hydrate

Weitemeyer et al. (2011), GJI

Hydrate Ridge (offshore USA)

High 

resistance

+ low velocity 

gas
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Seafloor temperature dependence on water depth

Jansen (2017), PNAS

Cold, salty 

water sinks and 

spreads out



Guessing the temperature profile
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Geothermal gradient dependence on water depth

Tryon et al. (2002), EPSL
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Nonlinear geothermal gradient: impact of sedimentation

Sedimentation (adding cool sediment) can make the sediment column 

cooler than expected, pushing the base of hydrate stability deeper.

Migration of methane to 
shallower sediment

Plaza-Faverola et al. (2017), JGR



How precisely do we actually know the stability curve?

Waite et al. (2018), JMPG

• Model choice alone 

can change BSR 

depth by 30 m

• Salinity choice

seawater, 33.5 ppt 

measured, 18.8 ppt

can change BSR 

depth by 17 m

• Temperature 

uncertainty can 

change BSR depth 

by 20 m
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Tishchenko et al. (2005), Chemical Geology
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Using the BSR to guess the maximum hydrate depth

Vestnesa Ridge (offshore Svalbard)

Need:

• Bottom Water Temperature

• Geothermal Gradient

• Appropriate Stability Curve

Plaza-Faverola et al. (2017), JGR
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?

Test LearnGuess

• To learn more, be willing to “fail” more.  

Every outcome is a chance to learn!

• To find things, use properties that are 

very different from what you are not

looking for.

• Correlations have real power (good and 

bad).  Make sure you understand the 

process that connects your properties.

Resistivity VelocityDensity

Process

Property 2

Property 1


