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Question: What causes daily H, venting pulses
and their hysteresis?

Answer: Atmospheric-pressure-tide-driven
subsurface pressure changes.

Method of Analysis: Whole region is subject

to surface p(t) and air flow in and out of subsurface
is calculated. (1D pressure wave calculation)
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3. Calculated venting flux at low end of
observed range
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4. Vent flux hysteresis similar to
observed pressure hysteresis
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10. Calculated [H,](t) at 1 m depth. Pressure varied uniformly with atmospheric tide to 1000 m depth

produces cyclic air velocities large enough to dilute [H,] at 1 m depth. 1D finite element advection-
diffusion solution. This is more severe constraint than (8) above.

2. ltisfed by H, gas

leaking from depth
----- 3. Atmospheric tidal

pressure variations
drive air into this
reservoir through
fractures on the “fairy
circle” perimeter.

4. Fractures have
volume <1/1000t
that of the reservaoir.
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Testable Implications

1. [H,] concentration should be lowest near peripheral fractures,
and possibly greatest under “fairy circle” center.

2. H, reservoir could extend outside “fairy circle”.

3. Reservoir must empty (or be pushed to side) when water table
rises and “fairy circle” depression floods.

4. H, recharge rate could be measured by rate of [H,] increase
after water table subsides.

5. Surface of circle must be reservoir cap (e.g., be less permeable
due to mud from periodic flooding?).

6. Earth tides have two equal daily peaks and thus cannot
account for periodic [H,] venting (see ref 2 below).

7. Biologic modulation is only remaining hypothesis to explain
[H,](t)

8. 3D models needed for full analysis, but first [H,](x,t) away from
vents needs to be better constrained.
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