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INTRODUCTION AND PURPOSE

- Take a walk through geologic time, visiting
geologic intervals of interest as we go

- Present the lithostratigraphic framework tor
subsurface geologic units in the AQOI

- Discuss basic geological characteristics (depth,
thickness and extent)of intervals included in the
Study

- Present the concept of stacked opportunities



GENERALIZED SUBSURFACE

STRATIGRAPHY

10 intervals of interest

Cambrian- through
Mississippian-age units

Various lithologies (carbonate,
siliciclastic and salt)

Rock type affected by
environments of deposition, as
well as post-depositional
processes
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510 Ma
Iddle Cambrian
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500 Ma
Late Camlbrian
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Appalachian Storage Hub (ASH)
Study

Rose Run - Gatesburg
Structure Map - Depth relative to Mean Sea Level (MSL)
Contour Interval = 250 feet (ft)
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Appalachian Storage Hub (ASH)
Study

Rose Run - Gatesburg
Gross Isopach Map - Apparent Thickness
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485 Ma
Early Ordovician
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470 Ma
Middle Ordovician
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450 Ma
Late Ordovician
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Modern Analog: Taiwan
Foreland Basin
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430 Mo
Early Silurian
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Appalachian Storage Hub (ASH)
Study

Clinton / Medina

Structure Map - Depth relative to Mean Sea Level (MSL)
Contour Interval = 100 feet (ft)
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4720 Ma
Late Silurian
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Modern Analog: Persian Gult
Sabkha

P,

n thin crust of halite

reworked mixture of quartz, gypsum,
anhydrite & halite

crust of anhydrite in lighter and darker lenses

white, wet paste of anhydrite with air bubbles
(horizon of anhydrite nodules)

bed of small, yellowish, lenticular
gypsum crystals

Water-table
(brine salinity - (at about
185.52 gN) 10 cm down)

(darker, more bluish gypsum)

Profile through uppermost part of sabkha sediments about S0 metres from the margin of the salt crust (salt lake)
in the northern part of Dukhan Sabkha. Modified after Perthuisot (1977). Compare with later photograph of pit in
the sabkha where the nodules occur. Jan West & Tonya West (c) 2006.

1%

Pit through a marginal part of Dukhan Sabkha near the salt lake. White anhydrite occurs a few cm
beneath the surface. The level of the gypsum-saturated brine is about 10 or 15 cm beneath the halite
encrusted smface. Compare with profile of Perthuisot (1977). Jan West & Tonya West (¢) 2006.

http://www.southampton.ac.uk/~imw/Sabkhas-Bibliography.htm
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Appalachian Storage Hub (ASH) Study

Salina F4 Salt

Structure Map - Depth relative to Mean Sea Level (MSL
Contour Interval = 100 feet (ft)

Average depth to F4 salt along Ohio River
is approximately 6500 ft. i 7
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Appalachian Storage Hub (ASH) Study

Salina F4 Salt

Net Salt Isopach - Apparent Thickness
Contour Interval = 10 feet (ft)

Average depth to F4 salt along Ohio River
is approximately 6500 ft.
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SALINA SALT
CROSS SECTIONS

- One strike section —=SW to NE
along the Ohio River Valley
corridor

- Four dip sections—W to E
through each of the four Salina
F4 Salt areas

FEET

129,797
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Location Map

DETAILED F4 SALT CRQOSS SECTION

MARSHALL COUNTY, WV

NE

o]
34013205860000 34013206540000 34013206110000

o < o o
34111243850000 34111244590000 4705100310 4705100508 4705100703 4705100544 4705100241

34111215940000

sw

oE
ohsS
el I=} Irs r= = o o Qo e f=1
Fre 8 8 5T T ® o g 2 2 3 & g
w [f b [ M A
Dl u I [ 1 1 i) ! L) ] [ Lk lA
W R JNRN T [T
K " 4
e
R_ 7
(U P s M ?I.II\.‘(.’L)T t.)..r’\.{.)LC.\.
_ }J » o)
I ™
I Y uﬁ%u )
el | Ll T
o) 1
G|
O .?C..—I(L.\.._. L rll..\b.._l.:ft Lt d At e
£ 8
I
L
Sap
1 JILL] N i S TN A
LIl i il B Ak Ay |
| , 1 oy f
R_ !
Qg e o, PN LA 3 PN NPT N AP
=
[y}
7}
7 <
7 L
. q
14 AN )T N
ol [T M [T Y TV
<
=
) ()
<L
=
2 MY |
Z| L TN A NN TN AN r 7
£ F H H i
R_ |
O kAl L+ Lol g 7
R

=

IEC4
Il)

GR

s

rd

>

L

1

b}

]

L
h

m_ 3 M h?L _..___.) ; i

z \ \\J A
G|

o AT Sy )r:l(\f)!\((.'!f\f}\ll!\.}(l\lﬁ))?&}.ﬂ( &
3| s Wi

Ul LITIDTMYMEN e & LTI
x|

3

PE

[EESB

5
4

=i ;

2 M ey
% _ N
Ol M- Wl SEEY , § AP CUSCESIETRRLPNIPIEE NIVPVCE SR .._
m =
T et
% w_.;. o EJ
5l
O L P A }if.\\ AT LA A

T
D MU T T A 7 b
w 7 h YU
zlh[] er ,
A~ 4!\
1
O ] NERRAN \Tllll){f\))lllllllll.\’\\..(
o © o o o -
SE o =] I} o 3 o o 8 2 8 ? S
..ﬂ £ o o An A v 0 - - o~ o~ ©
© Q.
O]
ra

24



Appalachian Storage Hub (ASH)
Study

Newburg
Structure Map - Depth relative to Mean Sea Level (MSL)
Contour Interval = 100 feet (ft)

Contour Interval

[ ' 100 ft
N~ ——— 500 ft
wdar faults
Depth MSL
{ LN -3400 ft | 1 -5500 ft
NS
0 125 25 50 Miles
| T T N U N N TS M |
1:1,750,000

Appalachian Storage Hub (ASH)
Study

Newburg
Gross Isopach Map - Apparent Thickness
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Modern Analog: U.S. East Coast (Massachusetts)

http://www2.oberlin.edu/faculty/dhubbard/PersWebPage/Photos/Essexinlet.jog

Coastal Sand Bodies

Appalachian Ethane Storage Hub
(ASH)

Newburg
Gross Isopach Map - Apparent Thickness
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400 Mo
Early Devonian

ﬁ SUBSURFACE STRATIGRAPHY

Permian

Pennsylvanian o

Kesnorsandstone 1 |

RIS s e——

— -
Venango Upper Devonian
sandstones

Mississippian

Brallier
Formation

Harrell Formation

Mahantango Formation

Marcelius Shale

K Oriskany Sandstone

c
o
=
S
>
D
a

Clinton/Medina Group
Tuscarora Sandstone

Ordovician

w

Gatesburg Formation

Upper B s s

o
=
]
E B

Cambrian

g
5




Continental Shelf
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storm-dominated
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Modern Analog: U.S. East Coast
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https://www.geol.umd.edu/~jmerck/geol342/lectures/13.html
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shelf
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Appalachian Storage Hub (ASH) Study
Oriskany

Structure Map - Depth relative to Mean Sea Level (MSL)
Contour Interval = 100 feet (ft)
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385 Ma
Middle Devonian

ﬁ SUBSURFACE STRATIGRAPHY
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Marcellus and Purcell Deposition
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360 Ma
Late Devonian

SYSTEMY SERIES SUBSURFACE STRATIGRAPHY
Permian Lowar
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Appalachian Storage Hub (ASH) Study
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Appalachian Storage Hub (ASH) Study
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Appalachian Storage Hub (ASH) Study

Venango
Structure Map - Depth relative to Mean Sea Level (MSL)
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345 Ma
Early Mississippian

SYSTEMY SERIES SUBSURFACE STRATIGRAPHY
Perr:ian Lowar
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Appalachian Storage Hub (ASH) Study

Keener - Berea

Structure Map - Depth relative to Mean Sea Level (MSL)
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325 Ma
Late Mississipplan

SYSTEMY SERIES SUBSURFACE STRATIGRAPHY
Permian Lowar
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Modern Analog: Bahama Banks
Carbonate Platform
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Appalachian Storage Hub (ASH) Study

Greenbrier

Structure Map - Depth relative to Mean Sea Level (MSL)
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STACKED OPPORTUNITIES: NORTHERN PROSPECT

Opftimal reservoir types within each unit may (or may not) be co-located.
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STACKED OPPORTUNITIES: CENTRAL PROSPECT
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STACKED OPPORTUNITIES: SOUTHERN PROSPECT
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SUMMARY

- 500 million years is a long period of time and a LOT
happened:

- 3 major mountain-building events
- Foreland basins captured sediments
- Older rocks folded and faulted over multiple episodes

- Reservoir guality dependent on many different
factors

- Optimal reservoir types in the 10 units of interest may
(or may not) be co-located above or below one
another
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