
Lehman Caves, Nevada
➢ Introduction 0900 PDT

➢ Stop 1 – Cueva de Villa Luz 0905 PDT

➢ Stop 2 – Frasassi Caves 0930 PDT

➢ Stop 3 – Carlsbad Cavern 0955 PDT

➢ Stop 4 – Lechuguilla Cave 1015 PDT

➢ Stop 5 – Sacramento Pass 1035 PDT

➢ Break/Intermission 1055 PDT

➢ Stop 6 – Lehman Caves 1105 PDT 
Gretchen Baker, Harvey DuChene, 
Louise Hose, Dan Jones, Zoe Havlena

➢ Break/Intermission 1245 PDT

➢ Stop 7 – Burial Cave 1255 PDT

➢ Stop 8 – Crystal Ball Cave 1305 PDT

➢ Stop 9 - Pescio Cave 1315 PDT

➢ Stop 10 – Discovery Cave 1325 PDT

➢ Stop 11 – Old Mans Cave 1335 PDT

➢ Summary and questions 1345 PDT

Hypogenic Caves of the Great Basin: Lehman Caves



Introduction

Hypogenic Caves of the Great Basin: Lehman Caves

Great Basin 
National Park



Lehman Caves, Nevada

• Cultural History
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Lehman Caves, Nevada

• Overview of cave

Hypogenic Caves of the Great Basin: Lehman Caves



Overview
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Stop 6.1

Hypogenic Caves of the Great Basin: Lehman Caves

Lehman Caves Virtual Tour (part 1): 
https://www.youtube.com/watch?v=
F0XLypJilTE

Plan view



Stop 6.1 Entrance Tunnel & Stop 6.2 Gothic Palace through Tom Tom Room

• Video

Hypogenic Caves of the Great Basin: Lehman Caves



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.3

Marble 
Bedrock

Plan

Photo by Tom Wilson
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Stop 6.3

Pseudoscallops

Marble 
Bedrock

Image above 
from Curl (1974).

6.3

Plan

Photo by Tom Wilson
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Stop 6.3

Punk Rock

Pseudoscallops

Photos by Tom Wilson
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Stop 6.3 Massive 
white 
calcite 
under 

flowstone
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Stop 6.3
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Stop 6.3



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.3 Massive 
white 
calcite 
under 

flowstone

Sample 3-grain 2-002
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Volt           : 20.00 kV

Mag.           : x 190

Date           : 2018/04/19

Pixel          : 1280 x 960

Acquisition Condition

Instrument     : 6510(LA)

Volt           : 20.00 kV

Current        : ---

Process Time   : T4

Live time      : 14.75 sec.

Real Time      : 15.00 sec.

DeadTime : 2.00 %

Count Rate     : 982.00 CPS

Chemical formula mass% Atom% Sigma Net K ratio Line

O 61.25 78.95 0.50 5715 0.0323676 K

Si 5.04 3.70 0.15 4047 0.0082336 K

Ca 33.71 17.35 0.31 25333 0.0809111 K

Total 100.00 100.00
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Stop 6.3

Deepest hole: 
42 cm deep

Coralloidal-
encrusted 
driptubes

Coralloidal
-encrusted 
driptubes



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.3

Hypogenic, fine-grained 
gypsum or calcite sediments.

Hypogenic, fine-grained 
gypsum or calcite sediments.

HYPOTHESIS

Stage 1 Stage 1 Today



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.3
Massive 
white 
calcite 
under 
flowstone

Coralloidal-
encrusted 
driptubes

Photos by Tom Wilson
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Stop 6.4 – Talus Room

We are here!

Plan view
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Stop 6.4

And here!

Prospect Mountain

Pole Canyon

Pole Canyon



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.4

Stretching and prep to go in



Stop 6.5
Gypsum Annex:
Acid pool basin

Photo by Dave Bunnell

Hypogenic Caves of the Great Basin: Lehman Caves

4

Plan view



Stop 6.5
Gypsum Annex:
Acid pool basin

Photo by Dave Bunnell
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4

Plan view



Photo by Gretchen Baker
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Stop 6.6
Gypsum Annex:

Constriction in passage:
Trays

5

Plan view



Photo by Gretchen Baker
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Stop 6.6
Gypsum Annex:

Constriction in passage:
Trays

5

Plan view



Photo by Gretchen Baker
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Stop 6.6
Gypsum Annex:

Trays on wall

5

Plan view



Photo by Gretchen Baker
Harvey DuChene
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Stop 6.6
Gypsum Annex:

Trays on wall

5

Plan view



Stop 6.6
Gypsum Annex:

Hollow coralloid “stalagmites”

Hollow core

Photo by Gretchen Baker
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5

Plan view



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.7 – Gypsum Annex Passage

Plan view

Photo by Dave Bunnell
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Stop 6.7
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Stop 6.7
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Stop 6.7
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Stop 6.7
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Stop 6.7

Plan
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Stop 6.7

Corrosive Air Flow
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Stop 6.7

Hypogenic Caves of the Great Basin: Lehman Caves

Corrosive Air Flow

Drying Air Flow

Aragonite Punk rock

Cave popcorn

Photo by Dave Bunnell



Stop 6.8
Gypsum Annex, north end:
Moonmilk with hard crust

Photo by Gretchen Baker

Soft paste
(moonmilk)

Broken edge
of hard crust

Hypogenic Caves of the Great Basin: Lehman Caves

7

Plan view



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.8 –N end of Gypsum Annex 
Passage

Plan view
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Stop 6.8

Black and brown corrosion residues coating 
speleothem surfaces



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.8

Accelerating Voltage: 15.0 kV    

Magnification: 4000x

mean n=7

Element wt. % stdev
atomic 
% stdev

O 17.1 5.2 53.6 8.0

Mg 4.6 2.9 9.0 4.3

Al 0.0 0.0 0.0 0.0

Si 7.2 3.2 12.5 3.3

Cl 0.1 0.1 0.2 0.2

K 0.4 0.5 0.5 0.7

Ca 4.2 0.8 5.7 2.3

V 3.5 3.4 3.8 4.1

Fe 0.2 0.4 0.1 0.3

Sr 0.0 0.0 0.0 0.0

U 62.8 9.9 14.5 5.4

Small areas of 
yellow 
mineral in 
white floor 
crusts lining 
passage

SEM-EDS indicates 
crystal structure 
and U-V 
composition 
consistent with 
metatyuyamunite



Stop 6.9
Talus Room, north end:
“Stalagmites” with drip 

holes

Hypogenic Caves of the Great Basin: Lehman Caves
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Plan view
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Stop 6.10 – Royal Gorge

Photo by Tom Wilson

Plan view
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Stop 6.10

Photo by Tom Wilson
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Stop 6.10

Photo by Tom Wilson
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Stop 6.10

Photo by Tom Wilson
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Stop 6.10

Photos by Tom Wilson
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Stop 6.10

Wall vent

Bubble trail

Photo by Tom Wilson
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Stop 6.10

Photos by Tom Wilson



Stop 6.11 Grand Palace

Hypogenic Caves of the Great Basin: Lehman Caves

Plan view



Stop 6.11 Grand Palace

Hypogenic Caves of the Great Basin: Lehman Caves



Stop 6.11

Hypogenic Caves of the Great Basin: Lehman Caves

Turnip stalactites



Stop 6.12 - Rocky Road: Bubble trail

11

Need photo of bubble trail in Rocky Road

Plan view



Stop 6.12 - Rocky Road: Bubble trail



Stop 6.13 Inscription Room
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Stop 6.13 Inscription Room
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Stop 6.13 – Inscription Room

Orange and 
pink 
discoloration 
coating ceiling 
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Stop 6.14 – Lodge Room

Plan view
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Stop 6.14 – Lodge Room



Stop 6.14 Lodge Room

Hypogenic Caves of the Great Basin: Lehman Caves



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.15 – Lodge Room to Exit Tunnel

Photo by Tom Wilson
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Stop 6.15

Stromatolites?



Hypogenic Caves of the Great Basin: Lehman Caves

Stop 6.15

Pool fingers?

Stromatolites?



Conclusions
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Conclusions

• Hypogenic speleogenesis created a maze of passageways
• Evidence in Lehman Caves includes bubble trails, cupolas, and 

metatyuyamunite

• Sulfuric acid speleogenesis resulted in hollow coralloid stalagmites, trays, 
gypsum crust, pseudoscallops, rills, and acid pool notches

• Wet climate during the late Neogene and Pleistocene = abundant 
speleothems that concealed hypogenic stage

• Low-permeability capstone protected about half the cave from this 
“cave decoration”

Hypogenic Caves of the Great Basin: Lehman Caves



Hypogenic Caves of the Great Basin: Lehman Caves

QUESTIONS THAT WE CONTINUE TO PONDER

1. Where did the sulfide come from that formed the gypsum crusts?
2. Were the extensive calcite crusts originally gypsum crusts? Was the “massive white stuff” 

originally gypsum paste? Calcite moonmilk? Other?
3. Can speleogenesis of these hypogenic caves inform us about mineralization in the Great 

Basin? In particular, is there a tie to the Carlin Trend?
4. How can we more precisely pin down the age (and mechanisms) of speleogenesis?
5. What insights into climate change might the meter-thick sequence of travertine near the 

Exit Tunnel provide?
6. What was the role of biomediation in the development of that travertine, its apparent 

stromatolites and pool fingers, and other speleothems in the cave?



Hypogenic Caves of the Great Basin: Lehman Caves

Thanks for listening!



Stop VII. Burial (Indian Burial) Cave, Nevada
➢ Introduction 0900 PDT

➢ Stop 1 – Cueva de Villa Luz 0905 PDT

➢ Stop 2 – Frasassi Caves 0930 PDT

➢ Stop 3 – Carlsbad Cavern 0955 PDT

➢ Stop 4 – Lechuguilla Cave 1015 PDT

➢ Stop 5 – Sacramento Pass 1035 PDT

➢ Break/Intermission 1055 PDT

➢ Stop 6 – Lehman Caves 1105 PDT

➢ Break/Intermission 1245 PDT

➢ Stop 7 – Burial Cave 1255 PDT 
Louise Hose, Gretchen Baker

➢ Stop 8 – Crystal Ball Cave 1305 PDT

➢ Stop 9 - Pescio Cave 1315 PDT

➢ Stop 10 – Discovery Cave 1325 PDT

➢ Stop 11 – Old Mans Cave 1335 PDT

➢ Summary and questions 1345 PDT

Hypogenic Caves of the Great Basin: Burial Cave



Stop 7.1

Hypogenic Caves of the Great Basin: Burial Cave



Stop 7.1

Hypogenic Caves of the Great Basin: Burial Cave



Burial Cave

Hypogenic Caves of the Great Basin: Burial Cave

Moonmilk? 
Gypsum paste?



Burial Cave

Hypogenic Caves of the Great Basin: Burial Cave



Photo by Dave Bunnell

Burial Cave

Hypogenic Caves of the Great Basin: Burial Cave



Burial Cave

Hypogenic Caves of the Great Basin: Burial Cave



Burial Cave

Hypogenic Caves of the Great Basin: Burial Cave

Rimmed vent

Mammalaries

Folia



Burial Cave

Hypogenic Caves of the Great Basin: Burial Cave

Limestone bedrock

Mammalaries

Folia

Photomicrographs by Art and Peg Palmer



Crystal Ball Cave, Nevada
➢ Introduction 0900 PDT

➢ Stop 1 – Cueva de Villa Luz 0905 PDT

➢ Stop 2 – Frasassi Caves 0930 PDT

➢ Stop 3 – Carlsbad Cavern 0955 PDT

➢ Stop 4 – Lechuguilla Cave 1015 PDT

➢ Stop 5 – Sacramento Pass 1035 PDT

➢ Break/Intermission 1055 PDT

➢ Stop 6 – Lehman Caves 1105 PDT

➢ Break/Intermission 1245 PDT

➢ Stop 7 – Burial Cave 1255 PDT

➢ Stop 8 – Crystal Ball Cave 1305 PDT 
Gretchen Baker, Doug Powell

➢ Stop 9 - Pescio Cave 1315 PDT

➢ Stop 10 – Discovery Cave 1325 PDT

➢ Stop 11 – Old Mans Cave 1335 PDT

➢ Summary and questions 1345 PDT

Hypogenic Caves of the Great Basin: Crystal Ball Cave
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Map

Hypogenic Caves of the Great Basin: Crystal Ball Cave
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Introduction

Hypogenic Caves of the Great Basin: Crystal Ball Cave



Pescio Cave, Nevada
➢ Introduction 0900 PDT

➢ Stop 1 – Cueva de Villa Luz 0905 PDT

➢ Stop 2 – Frasassi Caves 0930 PDT

➢ Stop 3 – Carlsbad Cavern 0955 PDT

➢ Stop 4 – Lechuguilla Cave 1015 PDT

➢ Stop 5 – Sacramento Pass 1035 PDT

➢ Break/Intermission 1055 PDT

➢ Stop 6 – Lehman Caves 1105 PDT

➢ Break/Intermission 1245 PDT

➢ Stop 7 – Burial Cave 1255 PDT

➢ Stop 8 – Crystal Ball Cave 1305 PDT

➢ Stop 9 - Pescio Cave 1315 PDT 
Louise Hose, Doug Powell

➢ Stop 10 – Discovery Cave 1325 PDT

➢ Stop 11 – Old Mans Cave 1335 PDT

➢ Summary and questions 1345 PDT

Hypogenic Caves of the Great Basin: Pescio Cave
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Pescio Cave



Pescio Cave

Hypogenic Caves of the Great Basin: Pescio Cave



Pescio Cave

Hypogenic Caves of the Great Basin: Pescio Cave



Pescio Cave

Hypogenic Caves of the Great Basin: Pescio Cave

Person for scale



Pescio Cave
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Pescio Cave
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Discovery Cave, Nevada
➢ Introduction 0900 PDT

➢ Stop 1 – Cueva de Villa Luz 0905 PDT

➢ Stop 2 – Frasassi Caves 0930 PDT

➢ Stop 3 – Carlsbad Cavern 0955 PDT

➢ Stop 4 – Lechuguilla Cave 1015 PDT

➢ Stop 5 – Sacramento Pass 1035 PDT

➢ Break/Intermission 1055 PDT

➢ Stop 6 – Lehman Caves 1105 PDT

➢ Break/Intermission 1245 PDT

➢ Stop 7 – Burial Cave 1255 PDT

➢ Stop 8 – Crystal Ball Cave 1305 PDT

➢ Stop 9 - Pescio Cave 1315 PDT

➢ Stop 10 – Discovery Cave 1325 PDT 
Louise Hose, Doug Powell

➢ Stop 11 – Old Mans Cave 1335 PDT

➢ Summary and questions 1345 PDT

Hypogenic Caves of the Great Basin: Discovery Cave



Stop 10.1

Hypogenic Caves of the Great Basin: Discovery Cave
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Stop 10.2
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Stop 10.2



Old Mans Cave, Nevada
➢ Introduction 0900 PDT

➢ Stop 1 – Cueva de Villa Luz 0905 PDT

➢ Stop 2 – Frasassi Caves 0930 PDT

➢ Stop 3 – Carlsbad Cavern 0955 PDT

➢ Stop 4 – Lechuguilla Cave 1015 PDT

➢ Stop 5 – Sacramento Pass 1035 PDT

➢ Break/Intermission 1055 PDT

➢ Stop 6 – Lehman Caves 1105 PDT

➢ Break/Intermission 1245 PDT

➢ Stop 7 – Burial Cave 1255 PDT

➢ Stop 8 – Crystal Ball Cave 1305 PDT

➢ Stop 9 - Pescio Cave 1315 PDT

➢ Stop 10 – Discovery Cave 1325 PDT

➢ Stop 11 – Old Mans Cave 1335 PDT 
Doug Powell,Gretchen Baker, Zoe 
Havlena, Louise Hose, Dan Jones

➢ Summary and questions 1345 PDT

Hypogenic Caves of the Great Basin: Old Mans Cave
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Dave Bunnell

Boneyard Room

Dave Bunnell

Secondary calcite formations developed in some areas 
of the cave after the cave primary speleogenesis had 
ended and the cave lie above the water table

Boneyard Room

Stop 1.1
Boneyard Room



Dave Bunnell

Vent Room

Dave Bunnell

Classic boneyard (spongework) features found throughout 
Old Mans Cave. 

Cupula and fin features are common hypogenic features.

Vent Room
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Daniel Jones

Keyhole Passage with boneyard features (Stop 1.1 – Boneyard Room)



Hypogenic Caves of the Great Basin: Old Mans Cave

Stop 1.2
Sample Analysis



Recall from Frasassi: Morphological evidence for abandoned sulfidic 
stream channels several meters above the current water table



“Bug” cave

Frasassi Frasassi



Frasassi (“Bug” cave)
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Daniel Jones

Keyhole Passage with boneyard features (Stop 1.1 – Boneyard Room)
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Old Mans



Hypogenic Caves of the Great Basin: Old Mans Cave

Type location for cave coral pipes (Hose and Strong, 1983) is displayed on the slope of a stalagmite in Old Mans Cave.
Coral pipes form in a manner similar to hoodoos. An easily eroded sediment protected by a more resistant capstone 
eroded to form hoodoo-like pillars a few centimeters tall. Ultimately, splash from drips precipitate thin coats of 
calcite, thus lithifying the pillars. Sediments were initially interpreted as silt, but the geomorphology of the slope 
below the coral pipes suggests that the soft material may have instead been gypsum paste or moonmilk.

Stop 1.3
Coral Pipes 




