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ABSTRACT

Geological carbon storage has the potential to reduce anthropo-
genic carbon dioxide emissions, if large volumes can be injected and
securely retained. Storage capacity is limited by regional pressure
buildup in the subsurface. However, natural CO, reservoirs in the
United States are commonly underpressured, suggesting that natural
processes reduce the pressure buildup over time and increase storage
security. To identify these processes, we studied Bravo Dome natural
CO, reservoir (New Mexico, USA), where the gas pressure is up to
6.4 MPa below the hydrostatic pressure, i.e., less than 30% of the
expected pressure. Here, we show that the dissolution of CO, into the
brine reduces the pressure by 1.02 + 0.08 MPa, because Bravo Dome
is isolated from the ambient hydrologic system. This challenges the
assumption that the successful long-term storage of CO, is limited to
open geological formations. We also show that the formation contain-
ing the reservoir was already 2.85 + 2.02 MPa underpressured before
CO, emplacement. This is likely due to the overlying evaporite layer,
which prevents recharge. Similar underpressured formations below
regional evaporites are widespread in the midcontinent of the United
States. This suggests the existence of significant storage capacities
with properties similar to Bravo Dome, which has contained large
volumes of CO, over millennial time scales.

INTRODUCTION

Pilot projects have demonstrated the feasibility of geological carbon
storage (GCS; Michael et al., 2010), and saline aquifers in the United
States provide enough storage to stabilize CO, emissions at current levels
for a century (Szulczewski et al., 2012). In addition, natural CO, res-
ervoirs have stored large quantities of CO, on millennial time scales
(Gilfillan et al., 2009; Sathaye et al., 2014). This suggests that GCS can
make a significant contribution to CO, emissions reduction. However,
concerns remain that the large-scale implementation of GCS can lead to
pore-pressure buildup and induce seismicity, which could compromise
storage security (Zoback and Gorelick, 2012). Although there is no evi-
dence for this in pilot projects (Juanes et al., 2012), there is consider-
able concern due to the dramatic increase in seismicity associated with
subsurface wastewater injection (Ellsworth, 2013). In addition, regional
pressure buildup may also lead to the migration of formation brines into
the potable aquifers near the storage site (Birkholzer et al., 2011; Chang
et al., 2013).

Therefore, it is interesting to note that many natural CO, reservoirs
in the United States are underpressured; i.e., they have gas pressures
significantly below hydrostatic levels (Fig. 1). Although a recent global
compilation of CO, reservoirs (Miocic et al., 2016) showed a wide range
of pressures, it is important for long-term storage security to understand
those processes that reduce the pore pressure in U.S. CO, reservoirs. Even
after the pressure buildup due to CO, emplacement has dissipated, the
gas pressures are expected to remain elevated relative to the brine due to
capillary entry pressure (Lake, 1989). This suggests that there are natural
processes that reduce CO, pressure over time. Here, we aim to identify
these underlying mechanisms.
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Figure 1. Underpressure in natural CO, reservoirs showing ini-
tial bottom hole pressures (IBHPs) from natural CO, reservoirs in
Rocky Mountain and Colorado provinces (USA; Eppink et al., 2014).
Insert shows locations of CO, reservoirs (R) relative to regional
sedimentary basins (B) containing underpressured aquifers:
B1—Denver, B2—Anadarko, B3—Arkoma, B4—Palo Duro, B5—
San Juan, R1—St John’s (SJ), R2—Estancia (E), R3—Des Moines
(DM), R4—McEImo Dome (MD), R5—Gordon Creek (GC), R6—Kevin
Dome (KD), R7—McCallum (MC), R8—Lisbon.

UNDERPRESSURE IN BRAVO DOME NATURAL
CO, RESERVOIR
Here, we studied the Bravo Dome gas field, New Mexico, to understand
the processes that contribute to underpressure in natural CO, reservoirs (see
the GSA Data Repository' for Bravo Dome data). This formation is severely
underpressured, and large amounts of data and previous work provide con-
straints on its pressure evolution (Fig. 2A). In particular, Bravo Dome offers
detailed information about the distributions of the preproduction pressure,
the pore space within the reservoir, and the magnitude of CO, dissolution.
Bravo Dome extends over an area of 3600 km? (Fig. 2B) and contains
~1.5 Gt of essentially pure volcanic CO, that was emplaced ca. 1.2-1.5 Ma
(Johnson, 1983; Broadhead, 1990, 1993; Pearce et al., 1996; Gilfillan
etal., 2009; Sathaye et al., 2014). The field is located on the Sierra Grande
uplift and dips toward the Palo Duro, Tucumcari, and Anadarko Basins.
The reservoir is 580-900 m deep and has formed in the Permian Tubb
Sandstone, which overlies the Precambrian basement and is sealed by the
overlying Cimarron Anhydrite (Fig. 2C). In the southeast, the Tubb Sand-
stone is mostly composed of sandstone with a few interbedded siltstones,

!GSA Data Repository item 2017012, pre-production bottom hole pressure
and bottom hole temperature data for all the measurement wells at Bravo Dome,
is available online at http://www.geosociety.org/pubs/ft2017.htm or on request
from editing @ geosociety.org.
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Figure 2. Pressures in Bravo Dome (New Mexico, USA) CO, reser-
voir. A: Initial bottom hole pressures (IBHPs) form multiple gas-static
trends. P,—hydrostatic pressure, P.—capillary entry pressure, Pg—
pre-production gas pressure. B: Map delineating hydraulically iso-
lated compartments. Dots indicate well locations shown in A, gray
lines indicate faults, and black square indicates location of apatite
samples. C: Cross section along M-M’, dashed line indicated in B.
Fault offsetting the two main reservoirs is shown by black line. D: Gas
pressures along cross section (shown as dots) and gas volume frac-
tion (shown as red line).
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but toward the northwest, the amount of siltstone increases and separates
the individual sand bodies.

Given the mean permeability (42 mD) and the age of the reservoir,
the underpressure should have dissipated due to inflow of brine from the
surrounding aquifer. Significant CO, dissolution in the northeastern part
of the reservoir indicates communication with the aquifer directly below
the gas-water contact (Sathaye et al., 2014). However, the response of
the reservoir to gas production beginning in 1981 suggests poor pres-
sure communication with the far-field aquifer. The gas-water contact has
remained unchanged by production, and instead the gas pressure in main
part of the reservoir has dropped from 2.75 MPa to 0.4 MPa. Therefore,
the reservoir is acting as a closed system with a constant gas volume on
production time scales.

The preproduction gas pressures in the reservoir recorded multiple gas-
static trends (Broadhead, 1993), indicating that the reservoir is divided into
separate hydrologically isolated pressure compartments (Fig. 2A). Two
well-defined main compartments in the east, labeled A and B in Figure 2B,
contained 70% = 14% of the CO, prior to commercial production in A.D.
1981. Toward the west, the compartments become smaller and less well
defined, and the pressure increases (Fig. 2D). The two main compartments
are clearly separated by a fault. The smaller compartments in the west
could be bounded by small faults, or the sand bodies may have become
disconnected and the CO, is entrapped by capillary entry pressure (Fig. 2C).

Both geochemical constraints and preproduction pressures indicate the
reservoir filled from west to east (Gilfillan et al., 2008). Therefore, the
compartments that are now isolated must have been connected during CO,
emplacement. Currently, the highest gas pressures are close to 60% of the
lithostatic stress, suggesting that hydraulic fracturing may have occurred
(Zoback, 2007). These fractures must have subsequently sealed to maintain
the pressure differences between the compartments. The compartmentaliza-
tion of the reservoir and its response to production show that Bravo Dome
has acted as a closed system for a significant part of its history.

PREVIOUSLY RECOGNIZED MECHANISMS GENERATING
UNDERPRESSURE

Leakage is unlikely to contribute to underpressure at Bravo Dome
because there is no evidence of CO, leakage to the surface, and only
one small CO, accumulation in the overlying strata has been recognized
(Broadhead, 1990; Fessenden et al., 2009). The expected gas pressure
in the reservoir is 9.2 + 0.2 MPa, based on the hydrostatic gradient and
assuming brine density of 1000 kg/m? and typical entry pressures in the
Tubb Sandstone (Sathaye et al., 2014). However, the observed preproduc-
tion gas pressures in compartments A and B are only 30% and 35% of
the expected value. The preproduction brine pressures in the surrounding
basins indicate that formations of comparable age are on average 2.85 +
2.02 MPa below hydrostatic pressure (Figs. 3A and 3B). This regional
underpressure is likely due to the Cimarron Anhydrite, which isolates the
underlying Permian rocks from topography-driven groundwater recharge
(Belitz and Bredehoeft, 1988; Swarbrick and Osborne, 1998; Nelson and
Gianoutsos, 2014). CO, was therefore emplaced into an underpressured
aquifer, where the brine pressure was only 69% =+ 22% of hydrostatic
pressure. However, Bravo Dome is more underpressured than the sur-
rounding regional aquifer. Therefore, additional mechanisms must have
reduced the gas pressure after CO, emplacement.

Underpressure in sedimentary basins is commonly explained by ero-
sional unloading (Russell, 1972; Neuzil and Pollock, 1983). Assuming
a constant erosion rate, the maximum pressure drop is given by AP =
pbgmAt, where pb is density of the eroded material, and m and At are
the rate and duration of erosion, respectively. Since the emplacement of
CO,, the erosion rate in this area has been 3—19 m/m.y. (Nereson et al.,
2013). Assuming the removed material was saturated soil with a density of
2700-3300 kg/m?, the maximum pressure drop due to erosion is 0.1-0.8
MPa, equivalent to 1%—12% of the total observed underpressure.
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Figure 3. Contributions to underpressure in Bravo Dome (New Mexico, USA). A: Regional map of Bravo Dome and adjacent sedimentary basins.
Well locations with preproduction brine pressure in Permian formations (Bair et al., 1985) are indicated by brown dots. B: Cross section along
A-A’, dashed line in A. C: Histogram of initial bottom hole temperature at Bravo Dome. D: Pressure-temperature-density phase diagram of CO,
with isodensity contours. Light-brown cone shows range of estimated underpressure in Permian aquifers surrounding Bravo Dome. Brown
circles are individual wells, and their size shows proximity to Bravo Dome. E: Histograms of initial bottom hole pressures (IBHPs) in Bravo Dome.

Erosion also leads to a reduction of the subsurface temperature. In
isolated systems with constant volume, such as the Bravo Dome compart-
ments, a reduction in temperature decreases the fluid pressure (Barker,
1972; Shi and Wang, 1986). At Bravo Dome, the cooling of magmatic
CO, after emplacement could have led to a similar pressure drop. To
evaluate this possibility, the maximum temperature of the reservoir after
CO, emplacement has to be determined.

Thermochronology allows the determination of the time when a min-
eral was heated above its closure temperature. With a closure temperature
of 75 °C, apatite provides constraints on the maximum temperatures that
have been reached at Bravo Dome, and Figure 2B shows the location of a
single well were several apatites have been dated by (U-Th)/He thermo-
chronology (Sathaye et al., 2014). The apatite ages from this well do not
record heating of the reservoir above the apatite closure temperature since
the CO, emplacement at ca. 1.2-1.5 Ma. This suggests heating during
the emplacement of the CO, was localized, and compartments A and B
were never heated above 75 °C. Given the current reservoir temperatures
32-36 °C (Fig. 3C), the maximum temperature drop after CO, emplace-
ment is less than 40 °C.

If the volume of these compartments and the mass of CO, within them
remain constant during cooling, then the density of the gas is constant,
and the associated pressure drop can be estimated using the pressure-
temperature-density phase diagram of CO, shown in Figure 3D. The
pressure drop can be inferred from the initial density and the change in
temperature by following the corresponding isodensity line. The reser-
voir model for Bravo Dome allows us to estimate the initial density and
hence the pressure drop due to cooling. Here, we focus on the pressure
drop in the two main compartments. The volume of compartment A is
10.1 £ 2.2 km?, and it received 853 + 170 Mt CO,, resulting in an initial
density of 81 + 16 kg/m?. Similarly, compartment B has a volume of 3.1 +
0.6 km’ and received 290 + 60 Mt CO,, resulting in an initial density of

GEOLOGY | Volume 45 | Number 1 | www.gsapubs.org

93 + 18 kg/m?. From the corresponding isodensity lines in Figure 3D, the
maximum pressure drops due to cooling in compartments A and B are
0.78 +0.04 and 0.92 = 0.05 MPa, respectively. Therefore, cooling of CO,
after emplacement can account for at most 12% and 14% of the observed
underpressure in each compartment.

CO, DISSOLUTION: A NEW MECHANISM?

Dissolution of CO, into brine is an additional mechanism that reduces
the pressure at Bravo Dome, because the compartments are hydraulically
isolated. Such pressure drops have been recognized theoretically (Steele-
Maclnnis et al., 2012), but they have never been identified in the field.
Because thermal equilibration is faster than chemical equilibration, CO,
dissolution is approximately isothermal. Therefore, the pressure drop
can be inferred from Figure 3D, if the change in mass due to dissolution
can be estimated using the geochemical characterization and the reser-
voir model (Gilfillan et al., 2008; Sathaye et al., 2014). In compartments
A and B, 245 + 49 and 70 £ 14 Mt CO, have dissolved into the brine,
reducing the pressure by 1.02 + 0.08 and 0.92 + 0.05 MPa, respectively.
This corresponds to 14% and 16% of the total observed underpressure.

DISCUSSION

The pressure drop due to CO, dissolution is comparable to that due to
cooling and erosion. Given that the latter two are upper bounds, dissolu-
tion contributes the most to the post-emplacement pressure drop at Bravo
Dome. These processes, together with the preexisting regional underpres-
sure, account for 5.1 + 2.5 MPa and provide an explanation for the observed
low pressure, 6.4 MPa. The mechanisms discussed here may also provide
an explanation for underpressure in other U.S. CO, reservoirs (Fig. 1).

The impact on GCS depends on the time scales over which CO, dis-
solution occurs. In high-permeability reservoirs, rates can be fast enough
to dissolve significant amounts of CO, during injection (Neufeld et al.,
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2010). In low-permeability reservoirs, the pressure drop due to dissolu-
tion is too slow to counteract the pressure buildup during injection, but
it reduces CO, leakage and the displacement of formation brines, and it
may contribute to the closing of hydrofractures.

Bravo Dome has stored a large amount of CO, for 1.5 m.y., but it does
not correspond to the current conception of an ideal storage formation;
it is neither highly permeable nor laterally open. This suggests that GCS
may be possible in a broader range of formations than currently envi-
sioned, increasing the storage capacity. In particular, large underpressured
aquifers beneath regional evaporite layers have a proven seal and allow
the injection of significant amounts of CO, without raising the pressure
above hydrostatic. Such formations are widespread in the central United
States (Fig. 1) and have previously been considered for hazardous waste
injection (Puckette and Al-Shaieb, 2003).

CO, injection into these formations requires pressure management
with brine extraction (Hosseini and Nicot, 2012) and hydraulic fracturing.
However, if these challenges can be overcome, an additional 9.5 Gt CO,
could be stored in the two main compartments at Bravo Dome, without
exceeding hydrostatic pressure. This is comparable to the storage capacity
that has been estimated for individual saline aquifers in the United States
(Szulczewski et al., 2012).

ACKNOWLEDGMENTS
This work was supported by National Science Foundation grant EAR-1215853. We
thank Stuart Gilfillan and two anonymous reviewers for their constructive reviews.

REFERENCES CITED

Bair, E.S., O’Donnell, T.P., and Picking, L.W., 1985, Hydrogeologic Investiga-
tions Based on Drill-Stem Test Data: Palo Duro Basin Area, Texas and New
Mexico (No. BMI/ONWI-566): Boston, Massachusetts, Stone and Webster
Engineering Corp., 184 p.

Barker, C., 1972, Aquathermal pressuring: Role of temperature in development of
abnormal-pressure zones: American Association of Petroleum Geologists Bulletin,
v. 56, p. 2068-2071, doi:10.1306/819A41B0-16C5-11D7-8645000102C1865D.

Belitz, K., and Bredehoeft, J.D., 1988, Hydrodynamics of Denver Basin: Explana-
tion of subnormal fluid pressures: American Association of Petroleum Geol-
ogists Bulletin, v. 72, p. 1334-1359, doi:10.1306/703C999C-1707-11D7

-8645000102C1865D.

Birkholzer, J.T., Nicot, J.P., Oldenburg, C.M., Zhou, Q., Kraemer, S., and Bandilla,
K., 2011, Brine flow up a well caused by pressure perturbation from geologic
carbon sequestration: Static and dynamic evaluations: International Journal of
Greenhouse Gas Control, v. 5, p. 850-861, doi:10.1016/j.ijggc.2011.01.003.

Broadhead, R.F., 1990, Bravo Dome carbon dioxide gas field, in Beaumont, E.A.,
and Foster, N.H., eds., Treatise of Petroleum Geology, Atlas of Oil and Gas
Fields, Structural Traps 1: Tulsa, Oklahoma, American Association of Petro-
leum Geologists, p. 213-232.

Broadhead, R.F., 1993, Carbon dioxide in northeast New Mexico: West Texas
Geological Society Bulletin, v. 32, p. 5-8.

Chang, K.W., Hesse, M.A., and Nicot, J.P., 2013, Reduction of lateral pressure propaga-
tion due to dissipation into ambient mudrocks during geological carbon dioxide
storage: Water Resources Research, v. 49, p. 2573-2588, doi: 10.1002/wrcr.20197.

Ellsworth, W.L., 2013, Injection-induced earthquakes: Science, v. 341, p. 1225942,
doi:10.1126/science.1225942.

Eppink, J., Heidrick, T.L., Alvarado, R., and Marquis, M., 2014, Subsurface Sources
of CO, in the Contiguous United States, Volume 1: Discovered Reservoirs:
U.S. Department of Energy (DOE) National Energy Technology Laboratory
Open-File Report 2014-1637, 89 p.

Fessenden, J.E., Stauffer, P.H., and Viswanathan, H.S., 2009, Natural analogs
of geologic CO, sequestration: Some general implications for engineered
sequestration, in Mcpherson, B.J., and Sundquist, E.T., eds., Carbon Seques-
tration and its Role in the Global Carbon Cycle: Washington, D.C., American
Geophysical Union, p. 135-146, doi:10.1029/2006GM000384.

Gilfillan, S.M., Ballentine, C.J., Holland, G., Blagburn, D., Lollar, B.S., Stevens,
S., Schoell, M., and Cassidy, M., 2008, The noble gas geochemistry of natural
CO, gas reservoirs from the Colorado Plateau and Rocky Mountain Provinces,
USA: Geochimica et Cosmochimica Acta, v. 72, p. 1174-1198, doi:10.1016
/j.gca.2007.10.009.

Gilfillan, S.M., et al., 2009, Solubility trapping in formation water as dominant CO,
sink in natural gas fields: Nature, v. 458, p. 614-618, doi:10.1038/nature07852.

Hosseini, S.A., and Nicot, J.P., 2012, Scoping analysis of brine extraction/re-injec-
tion for enhanced CO, storage: Greenhouse Gases: Science and Technology,
v. 2, p. 172-184, doi: 10.1002/ghg.1283.

50

Johnson, R.E., 1983, Bravo Dome carbon dioxide area, northeast New Mexico:
Oil and Gas Fields of Four Corners Area, v. 3, p. 745-748.

Juanes, R., Hager, B.H., and Herzog, H.J., 2012, No geologic evidence that seis-
micity causes fault leakage that would render large-scale carbon capture and
storage unsuccessful: Proceedings of the National Academy of Sciences of
the United States of America, v. 109, p. E3623, doi:10.1073/pnas.1215026109.

Lake, L.W., 1989, Enhanced Oil Recovery: Englewood Cliffs, New Jersey, Pren-
tice Hall, 550 p.

Michael, K., Golab, A., Shulakova, V., Ennis-King, J., Allinson, G., Sharma, S.,
and Aiken, T., 2010, Geological storage of CO, in saline aquifers—A review
of the experience from existing storage operations: International Journal of
Greenhouse Gas Control, v. 4, p. 659-667, doi:10.1016/j.ijggc.2009.12.011.

Miocic, J.M., Gilfillan, S.M., Roberts, J.J., Edlmann, K., McDermott, C.I., and
Haszeldine, R.S., 2016, Controls on CO, storage security in natural reser-
voirs and implications for CO, storage site selection: International Journal of
Greenhouse Gas Control, v. 51, p. 118-125, doi:10.1016/j.ijggc.2016.05.019.

Nelson, P.H., and Gianoutsos, N.J., 2014, Potentiometric surfaces for seven strati-
graphic units and an explanation for underpressure in the greater Anadarko
Basin, Oklahoma, Texas, Kansas, and Colorado, in Higley, D.K., compiler,
Petroleum Systems and Assessment of Undiscovered Oil and Gas in the
Anadarko Basin Province, Colorado, Kansas, Oklahoma, and Texas—USGS
Province 58: U.S. Geological Survey Digital Data Series DDS-69-EE, 24 p.,
doi:10.3133/ds69EE.

Nereson, A., Stroud, J., Karlstrom, K., Heizler, M., and McIntosh, W., 2013, Dy-
namic topography of the western Great Plains: Geomorphic and “’Ar/*°Ar
evidence for mantle-driven uplift associated with the Jemez lineament of NE
New Mexico and SE Colorado: Geosphere, v. 9, p. 521-545, doi:10.1130
/GES00837.1.

Neufeld, J.A., Hesse, M.A., Riaz, A., Hallworth, M.A., Tchelepi, H.A., and Hup-
pert, H.E., 2010, Convective dissolution of carbon dioxide in saline aquifers:
Geophysical Research Letters, v. 37, p. 1-5, doi:10.1029/2010GL044728.

Neuzil, C.E., and Pollock, D.W., 1983, Erosional unloading and fluid pressures in
hydraulically “tight” rocks: The Journal of Geology, v. 91, p. 179-193, doi:
10.1086/628755.

Pearce, J.M., Holloway, S., Wacker, H., Nelis, M.K., Rochelle, C., and Bateman,
K., 1996, Natural occurrences as analogues for the geological disposal of
carbon dioxide: Energy Conversion and Management, v. 37, p. 1123-1128,
doi:10.1016/0196-8904(95)00309-6.

Puckette, J., and Al-Shaieb, Z., 2003, Naturally underpressured reservoirs: Apply-
ing the compartment concept to the safe disposal of liquid waste: Search and
Discovery Article 40071, online adaptation of presentation at theAmerican
Association of Petroleum Geologists, Southwest Section Meeting, Fort Worth,
Texas, March 2003 (www.southwestsection.org).

Russell, W.L., 1972, Pressure-depth relations in Appalachian region: American
Association of Petroleum Geologists Bulletin, v. 56, p. 528-536.

Sathaye, K.J., Hesse, M.A., Cassidy, M., and Stockli, D.F., 2014, Constraints on
the magnitude and rate of CO, dissolution at Bravo Dome natural gas field:
Proceedings of the National Academy of Sciences of the United States of
America, v. 111, p. 15,332-15,337, doi:10.1073/pnas.1406076111.

Shi, Y., and Wang, C.Y., 1986, Pore pressure generation in sedimentary basins:
Overloading versus aquathermal: Journal of Geophysical Research—Solid
Earth, v. 91, p. 2153-2162, doi:10.1029/JB091iB02p02153.

Steele-Maclnnis, M., Capobianco, R.M., Dilmore, R., Goodman, A., Guthrie, G.,
Rimstidt, J.D., and Bodnar, R.J., 2012, Volumetrics of CO, storage in deep
saline formations: Environmental Science & Technology, v. 47, p. 79-86,
doi:10.1021/es301598t.

Swarbrick, R.E., and Osborne, M.J., 1998, Mechanisms that generate abnormal
pressures: An overview, in Law, B.E., et al., eds., Abnormal Pressures in
Hydrocarbon Environments: American Association of Petroleum Geologists
Memoir 70, p. 13-34.

Szulczewski, M.L., MacMinn, C.W., Herzog, H.J., and Juanes, R., 2012, Lifetime
of carbon capture and storage as a climate-change mitigation technology:
Proceedings of the National Academy of Sciences of the United States of
America, v. 109, p. 5185-5189, doi:10.1073/pnas.1115347109.

Zoback, M.D., 2007, Reservoir Geomechanics: Cambridge, UK, Cambridge Uni-
versity Press, 464 p., doi:10.1017/CBO9780511586477.

Zoback, M.D., and Gorelick, S.M., 2012, Earthquake triggering and large-scale
geologic storage of carbon dioxide: Proceedings of the National Academy of
Sciences of the United States of America, v. 109, p. 10,164-10,168, doi:10
.1073/pnas.1202473109.

Manuscript received 15 July 2016
Revised manuscript received 7 October 2016
Manuscript accepted 9 October 2016

Printed in USA

www.gsapubs.org | Volume 45 | Number 1 | GEOLOGY



	ABSTRACT
	INTRODUCTION
	UNDERPRESSURE IN BRAVO DOME NATURAL CO2 RESERVOIR
	PREVIOUSLY RECOGNIZED MECHANISMS GENERATING UNDERPRESSURE
	CO2 DISSOLUTION: A NEW MECHANISM?
	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES CITED
	Figure 1
	Figure 2
	Figure 3

