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Midwest Region Carbon 
Sequestration Partnership

Phases I and II 
focused on 
characterization 
of potential 
onshore geologic 
sequestration 
targets



Phase III: Offshore Component

More than 450 miles 
of coastline

Baltimore
Canyon

Trough 



Why Offshore?

• Proximity to point sources
• Enormous potential capacity
• None of the on land leasing and legal issues
• Density inversion
• Low salinity formation water
• Hydrate formation
• Pressure management options
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Note: 
contour interval 
in meters
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Baltimore Canyon Trough Cross Section



(From Libby-French, 1984)



Well log cross 
sections from 
Libby-French, 
1984 support 
her correlation 
between the 
Scotian Shelf 
and Baltimore 
Canyon Trough. 



By overlying the 
gamma ray 
curves from these 
wells, it becomes 
quite clear how 
Libby-French 
picked her tops 
and correlated 
these units.



Here again, a cross 
sections published by 
Libby-French, 1984 
shows the Scotian
Shelf names applied 
to the BCT, and the 
formations appear to 
be continuous 



Overlying the 
gamma ray curves 
clearly illustrates 
how these units 
were picked and 
correlated across 
the region.





Pete Sugarman, NJGS

Scotian Shelf - NJ, MD, NY bedrock 
nomenclature correlation



Available Data



















Great Stone Dome 
(a.k.a Schlee Dome)



From Prather, 1991

“Uplift of the dome 
is interpreted to be 
associated with 
emplacement of an 
igneous intrusive 
dike swarm during 
the Late Jurassic.”
– Prather, 1991



“The most significant structural closure in 
this area is the large domal anticline known 
as Schlee Dome.” – Prather, 1991



Logan Canyon Sands



Sequestration Area



Sequestration Area





Pressure and Density

The density of CO2 
“tops out” at 
approximately 700 
kg/mg3 (43.7 lbs/ft3). 
This occurs at a depth 
of approximately 
2.5km, or 8,200 feet. 
Since the Upper 
Logan Canyon occurs 
at or below that depth, 
a density 43.7 lbs/ft3
was used in all 
capacity equations.



Capacities for the 2,000 square mile target area

Capacity ranges 
from 19 - 77 years 
of storage at current 
emission levels



Capacities for the 8,000 square mile target area

Capacity ranges 
from 77 - 307 years 
of storage at current 
emission levels



From Groot, 1983

Salinity and Its Affect on Sequestration



According to Pruess, when CO2 is first injected into an aquifer, it forms a 
separate layer, a bubble of sorts, above the saline. Over time, some CO2 
will diffuse into the brine, causing the brine density to increase slightly. As 
more of the CO2 diffuses into the water, the resulting layer of carbonic acid 
(now less buoyant than the water below it) sinks. This churns up fresh 
brine, and a convective process kicks in which dramatically increases the 
rate of CO2 uptake, compared to diffusion alone. 

Dissolution and Convection Research







(From Eliuk & Prather, 2008)



Conclusions
• Advantages of offshore sequestration in the sedimentary units of the Baltimore 
Canyon Trough include (but are not limited to) close proximity to large point 
sources, a vast area of potential reservoir, and lower salinity formation fluids 
may drastically increase storage capacity

• The application of Scotian Shelf nomenclature to the Baltimore Canyon 
Trough rock formations appears to be an easy and effective way to divide the 

• Correlation of wireline logs from previous hydrocarbon exploration shows the 
Upper and Lower Logan Canyon equivalents to be continuous over the 2,000 
mi2 study area.

• Porosity and permeability data from previous studies indicate that the Logan 
Canyon equivalents have porosities (>25%) and permeabilities (≥ 10mD) that 
are favorable for sequestration of supercritical CO2.

• Preliminary capacity estimates range from 3,449 to 55,179 MMT of CO2.

• Features such as the Schlee Dome and carbonate reef (Abenaki Equivalent) 
represent additional traps and potential reservoirs.



Work Plan

• Detailed analysis of shale facies and other 
sealing units

• Plume migration modeling
• Take a closer look at Schlee Dome
• Take a closer look at the Abenaki Equivalent 

carbonates
• Calibrate / Normalize NPHI curves to lab 

measured porosities
• Seismic Interpretation

(A lot has been done, but there’s much more left to do!)



Thank You

“Exploration wells have penetrated at least four of the largest 
structural culminations in the Baltimore Canyon Trough. These 
wells show that sealing and reservoir facies are present in both the 
interior-shelf and shelf margin trends.” – Prather, 1991




