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Eastern Great Basin carbonate-rock province

Geologic Unit
E Playa deposits
|:| Younger alluvium and valley fill
| | Older alluvium and alluvial fans
|:| Cenozoic volcanic rocks, undivided
|_| Miocene sedimentary rocks
|:| Upper Paleozoic carbonate rocks
| | Mississippian siliciclastic rocks
- Lower Paleozoic carbonate rocks
i Proterozoic and Lower Cambnan siliciclastic rocks

- Intrusive rocks, undivided

USGS Principal Aquifers of the US

Aquifers
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Eastern Great Basin carbonate-rock province

: il Unconsolidated basin fill
] Volcanic rocks
20 ] ~ e = < = In eastern Great Basin, Paleozoic carbonate
. eep Pass Formation .
. rocks are many thousands of feet thick
&= Arcturus Formation
00 ] Ely Limestone = Lehman Caves area exposes the lowest
=gl Seaty Wash uarcste 7 Cambrian part of the carbonate-rock section
16000 —| [N Joanna Limestone 3
- b Pilot Shale 7
- : " Guilmette Formation '
1E = Simonson Dolomite
20000 — | Sevy Dolomite
1 B : Laketown Dolomite
il : *_Fish Haven Dolomite 2
] X Eureka Quartzite /
24000 — & Pogonip Group
E E" | .Whigsrljedirabv;;i;:s':one - . SRR
28000 = E ': > Emigrant Springs Limestone LOOklng E tO Southern Egan Range G”i/mette
2 Patterson Pass Shale From SunnySide
‘ ] e~ ‘Pole Canyon Limestone
] g Pithe Shale
: 5 e :
36&)0 ] = Prospect Mountain Quartzite :
40000 — ” : W, S e L e '
E McCoy Creek Group » » Pl R
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“Many of the desert springs in southern Nevada derive their flow from
distant recharge areas rather than from nearby rainfall.”

W.C. Mendenhall (1909) Some desert watering places in southeastern California
and southwestern Nevada U.S. Geological Survey Water-Supply Paper 224
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Evidence for permeability in Paleozoic carbonate-rock aquifers

Potentiometric surface

av i

wpadt 4

Harrill, 1965, Ground-water storage depletion in
Pahrump Valley, Nevada-California, 1962-75
U.S. Geological Survey Water-Supply Paper 2279

Contouring of regional
potentiometric surface

Evidence from springs

e Elevated temperature

e Large volume, constant flow
e Chemistry

e |sotopes

Pump tests

Pumping at ER-6-1-2 at NNSS

Large, immediate, and widespread response
Responses noted miles away within hours of
pumping

Two-feet of drawdown measured 8 miles away
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Regional flow systems in Paleozoic carbonate-rock aquifers

— L = A

_— Great Salt « Carbonate-rock province supports
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Type of permeability in Paleozoic carbonate-rock aquifers
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Fracture permeability =
Low matrix porosity
* Fracture-related permeability
* Multiple fractured formations
* Not much karst!
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Solution-enhanced fault openings
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Geologic setting of Great Basin National Park

Snake Range a regional-scale anticline, flanked
by two synclines

= Thick section of marine carbonates and black
shales in Snake Valley

Bl BUUM o TR O,

= Northern part of the Park: siliciclastic rocks,
intrusive rocks, surface drainage

o'.'

= Southern part of Park: faulted carbonate rocks,
lack of surface drainage

/,B/::;banyl | \E Geuloglc Unit
/[ Hills 3 1,
/ ’/' |:| Playa deposits
JR U . I:l Younger alluvium and valley fill || )
" | | Older alluvium and alluvial fans /R I
4 _’ || Cenozoic volcanic rocks, undivided _t‘r_‘eida /
8y | |Mi0{:ene sedimentary rocks . Study — <L L \ :
/) area DI SR
|:| Upper Paleozoic carbonate rocks ' : 4
_ Mississippian siliciclastic rocks
F Limg Shane, \ |:| Lower Paleozoic carbonate rocks
| - Proterozoic and Lower Cambrian siliciclastic rocks
- Intrusive rocks, undivided &,\MW,%
- B
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Faulting and uplift of the Snake Range

Low-angle fault near range front

Looking W from near Garrison, UT

c DNFU.S.IOH RANG-‘E

Low-angle and high-
angle faults near
range front

Youngest intrusions
are 36 Ma Young
Canyon pluton, 28.5
Ma aplite

Faulting causes
considerable Miocene
uplift of range block

Footwall, lower-plate
rocks (including Pole
Canyon Limestone)
are foliated and
metamorphosed

@S“‘
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Stratigraphic unit
(Thickness, feet)*

Younger and
older alluvial, fluvial
and glacial deposits

(«500')

Miocene
conglomerate,
with megabreccia
and lacustrine
deposits (5,000}

Quaternary
sedimentary rocks

Mioce ne
sedimentary rocks

Stratigraphic section, north end
of southern Snake Range

Middle Cambrian and Ordovician carbonate rocks ocour as local
faulted blocks. Odrovician through Permian rocks have been removed
by faulting and are not exposed, butare possibly present in subsurface

Pole Canyon
Limestone
(1,500)

Pioche Shale (300")

Prospect Mountain
Quartzite
(4,500°)

McCoy Creek Group

lurassic {Jgr),
Cretaceous (Kgr) and

Tertiary (Tgr}

plutonic rocks

Cambrian sedimentary rocks

Mesozoic and Cenozoic

igneous rocks

*Generalized unit thickness after Miller and others {1995).

-
PERM.
PENM.
\ SIL.

* Generalized unit thickness after Hintze and Davis (2003).

Stratigraphic unit
(Thickness, feet)*
Younger and older
alluvial and fluvial
deposits (£500°)

Stratigraphic section, south end of southern Snake Range and vicnity

Miocene and Pliocane
basin-fill deposits (5,000")

CENOZOIC

Oligocene volcanic rocks

Arcturus Formation (2,500°)

Ely Limestone (2,5007)

Chainman Shale (1,800°)

MISSISSIP PIAN

loanna Limestone (500°)
Filot Shale (5007)

Guilmette Formation
(3,500)

DEVONIAN

Simonson Dolomite (6507

Sevy Dolomite (1,3007)

Laketown Dolomite (1,5007)

Ely Springs Dolomite (350°)
Eureka Quartzite (500°)

Pogonip Group (1,600°)

ORDOVICIAN

SIL., Silurian; PENN., Pennsylvanian; PER., Permian

preCambrian a
Confusion Ranj

Geologic setting of Great Basin National Park

Snake Valley

Basin-filling units in

Valley and Spring Valley

Basin-filling units in Hamlin

Great Bas”in
Natlonal
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Geologic setting of Lehman Caves

\ Stratigraphic section, north end
N of southern Snake Range
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Geologic setting of Lehman Caves
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Hydrogeologlc questlons

Deep subsurface extent of carbonate rocks and
cavernous porosity to east of Lehman Caves

= Connection between Pole Canyon Limestone
and either basin-fill or deep carbonate aquifers
in Snake Valley

= Precise uplift and thermal history of the
southern Snake Range since Miocene time

= Paleohydrology of Snake Valley during and
after extension, uplift, and Miocene intrusions

On to the cave tour!
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