Integrated 1:100,000-scale surtficial and bedrock geologic mapping =USGS
of the Indian Springs quadrangle, northwest of Las Vegas, Nevada, USA

Jens-Erik Lundstern (Lund Snee)'™, Theresa M. Schwartz', Margaret E. Berry', Jeremiah B. Workman™*, Danielle Woodring', Peter L. Guth4, James C. Yount', Ren A. Thompson', Kenzie J. Turner’, and Joseph P. Colgan®

*ilundsnee@usgs.gov; **Presenting author; 'U.S. Geological Survey Geosciences and Environmental Change Science Center, Denver, CO; ?United States Naval Academy, Department of Oceanography, Annapolis, MD

4 N

=T “?’\‘ - T i R . o sew . T il ik iadd SURFICIAL
Ove rVI eW % ?a,\ls‘?‘\ o \ . “) %j}mr ALLUVIUM
We present a preliminary new 1:100,000-scale geologic map of the Indian Springs 30" x 60’ quadrangle, southern Nevada. The [N o S -
mapping is based on unpublished work by P.L. Guth and J.C. Yount and prior products, with considerably updated structural o ot

and stratigraphic interpretations from high-resolution satellite imagery, elevation models, and fieldwork. The surficial and
bedrock geologic maps are integrated here, but they remain stand-alone maps in a growing database of seamless digital map-
ping that employs the new Seamless Integrated Geologic Mapping (SIGMa) extension to the Geologic Map Schema (GeMS).
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COLLUVIUM / ALLUVIUM, UNDIVIDED

Qcu Quaternary (undifferentiated) colluvium / alluvium undivided

QTe Quaternary-Tertiary colluvium / alluvium undivided

EOLIAN SAND DEPOSITS

QesHIP Holocene - late Pleistocene eolian sand deposits

GROUNDWATER / SPRING DISCHARGE DEPOSITS

QsHIP Holocene—-late Pleistocene groundwater / spring discharge deposits
Qsu Quaternary (undifferentiated) groundwater / spring discharge deposits
QsP Pleistocene groundwater / spring discharge depositst
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PLAYA, LAKE, WETLAND DEPOSITS

QwHIP Holocene-late Pleistocene playa, lake, wetland deposits

New geologic mapping Approach & workflows e

BEDROCK
Tmp basin fill, undivided (Pliocene to Miocene)
Ve T \ T , T - . . . - — - . . Tix tectonic breccia (Pliocene to Miocene)
\ \ 0 | UnitCode | FullName Age DepositGeneral Matenal GeneticType Hierarchykey ~  DescriptionSourcelD GeologicProvincelD  MapUnit
~ / ( ‘ [ ' / Dsi Simonson Formation Middle Devonian sedimentary-marine dolostone | siftstone-... shallow marine | carbonate shelf  013-002-002-001 PooleOthers1992 | Gut... DGP504 DMU5S7 Tsb basin-filling sedimentary rocks (Pliocene to middle Miocene)
| / /
[ NEVADA / f 4 Y 5) Dse Sevy Dolomite Lower Devonian sedimentary-marine dolestone | sandstene... shallow marine | carbonate shelf  013-002-002-002 PooleOthers1992 | Wo... DGP504 DMUS598 Ts sedimentary rocks, undivided (Pliocene to middle Eocene)
O) Dsca Sevy Dolomite, cherty argillaceous member Devenian sedimentary-maring siltstone-dolomitic | d... shallow marine | carbonate shelf 013-002-002-002-001  GuthYouni199x | Work... DGP504 DMU599 T . . . . .
. lay _ L _ - J : > e sv sedimentary and volcanic rocks, undivided (Miocene to Oligocene)
I ( 1 © DSsl Sevy and Laketown Dolomites, undivided Devanian - Silurian sedimentary-marine dolostone | chert shallow marine | carbonate shelf  013-002-002-003 GuthYount199x | Work... DGP504 DMUB00
\ / { (8 Oes Ely Springs Dolomite Upper Ordovician sedimentary-marine dolostone | chert shallow marine | carbonate shelf  013-002-002-006 EkrenOthers1971 | Po.. DGP504 DMUBD3 1 older pre'VOICamC sedlmentary rocks (mlddle O“gocene to Eocene)
{ y '/ | ‘\ Oe Eureka Quartzite Upper Ordovician - Middle Ordovici... sedimentary-marine quarizite | sandstone-... shoreface 013-002-002-007 PooleQthers1992 | Gut... DGP504 DiMUB04
v Q A q q
f 1 y OCp Pogonip Group, undivided Ordovician - Upper Cambrian sedimenta ry-marine dolostone | limestone... shallow marine 013-002-002-008 EkrenOthers1971 | Gut... DGP504 DMUG05 - Ammonia Tanks Tuff of Timber Mountain Group (Miocene)
o 5
: : : frm T : T : : _ 3 ; TR AR ) ) ) )
9 I Oa Pogonip Group, Antelope Valley Limestone  Middle Ordovician - Lower Ordovici... sedimentary-maring limestone |siltstone-c... shallow marine | tidal flats | oute... 013-002-002-008-001 EkrenOthers1971 | Po.. DGP504 DMUB06 Tmr Ranier Mesa Tuff of Timber Mountain Group (Miocene)
‘(% | Tpu Paintbrush Group, undivided (Miocene)
] Clover Tpt Topopah Spring Tuff of Paintbrush Group (Miocene)

Wahmonie Formation(Miocene)

g\ Qé"Mt g Figure 2 (above)
(<) @ IR Sample view of the stratigraphic unit table for the bedrock
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Salyer Formation (Miocene)

Bullfrog Tuff (Miocene)

Tbu Belted Range Group, undivided (Miocene)

basalt and basaltic andesite (Quaternary to upper Miocene)

mapping, employing the Seamless Integrated Geologic Map

Tvu volcanic rocks, upper (Pliocene to upper Miocene)

Indian Springs |
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Vi) s o1 |z ¢ Schema (SIGMa) extension to the Geologic Map Schema e i, b (s o £
— P q uad I‘a n g I e_J,(Fl g o 4) 8 A ~L Bird Spring Formation (Permian to Pennsylvanian)
[ | Death\ oL amy ‘ 2 4,)‘ ( G e M S ) Missippian rocks, undivided (Mississippian)
i - SITE . \ >'- <1 \ ) Scotty Wash Quartzite and Chainman Shale, undivided (Mississippian)
| Va l ley ' Joana Limestone (Mississippian)
\\\ ’/ [\ \ | \\i/ / MDp Pilot Shale (Devonian to Mississippian)
/ /; “‘__u_, N‘ Dg Guilmette Formation (Devonian)
. . ‘ ‘ Dsi Simonson Formation (Devonian)
E:/Iaalj?)er :‘Z L:Ttirg " : /S P rin g % S : FK/? i Ch{ﬂ an 4 / £ FullName HierarchyKey =« ProvinceRank GeologicProvinces D Dsca Cherty argillaceous member of Sevy(?) Dolomite (Devonian)
Geologic units: 4“:;‘ b ! 683/‘ vl ’/’ Ve \' ,'7‘ [ PALEOZOIC LAURENTIAN PASSIVE MARGIN 013-000-000 geologic province 1 | DGP376 - Sevy and Laketown Dolomites, undivided (Silurian to Devonian)
D Comoroic Sedimentary ks ~ ; 9 ﬁtains 20/7 / \} \ J LT / PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western intracratonic Laurentia platform 013-001-000 geologic province 2 | DGP377 Oes Ely Springs Dolomite (Upper Ordovician)
[_] Cenozoic igneous rocks / \ A ‘ e ' \ L PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western intracratonic Laurentia platform | Southern Rocky Mountain Paleozoic platform 013-001-001 geologic province 3 | DGP378 Oe Eureka Quartzite (Middle to Upper Ordovician)
[ ] Mesozoic rocks N @ ) . ) -t \ LAS / Lake "y J = PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western intracratonic Laurentia platform | Northern Rocky Mountain Paleozoic platform 013-001-002 geologic province 3 | DGP507 0€p Pogonip Group (Upper Cambrian to Middle Ordovician)
[_1 Late Paleozoic rocks A ! VEGAS ; | y {0 < PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western intracratonic Laurentia platform | Deep marine basins 013-001-003 geologic province 3 | DGP508 Oa Antelope Valley Limestone (Lower to Middle Ordovician)
] Early Paleozoic rocks S’ ) Mead A N PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western Laurentia Paleozoic miogeocline 013-002-000 geologic province 2 | DGP502 - Ninemile Formation (Cambrian)
|:] Proterozoic rocks 10 km i - ‘ ‘ A PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western Laurentia Paleozoic miogeocline | Shallow continental shelf and near-shore depositi... | 013-002-001 geologic province 3  DGP503 o€g Goodwin Limestone (Cambrian)
- : ' 3 l e PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western Laurentia Paleozoic miogeocline | Transitional continental shelf depositional system  013-002-002 geologic province 3 DGP504 en Nopah Formation, undivided (Cambrian)
PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western Laurentia Paleozoic miogeocline | Continental outer shelf to slope depositional system | 013-002-003 geologic province 3 | DGP505 | enu Smoky and Halfpint Members of Nopah Formation, undivided (Cambrian)
o PALEOZOIC LAURENTIAN PASSIVE MARGIN | Western Laurentia Paleozoic miogeocline | Deep marine basins 013-002-004 geologic province 3 | DGP506 end Sumesrtey Sils Mmer 6f Nepslh Bormmaben (Samser)
FI g u re 1 (a b O Ve) 36737 30N €b Bonanza King Formation, undivided (Cambrian)
R ° , €bb Banded Mountain Member of Bonanza King Formation (Cambrian)
Index map of southern Nevada. Geology generalized from Figure 3 (above) ) IRV S —"——
€c Carrara Formation (Cambrian)
Garrity & Soller, 2009, Database of the geologic map of North Sample view of the SIGMa geologic provinces table for the S ot caenFrmaon gt o Cariin
y / ! g g p p g g p Zs Stirling Quartzite (Neoproterozoic)
Zj Johnnie Formation (Neoproterozoic)

America: USGS Data Series 424, http://pubs.usgs.gov/ds/424. bedrock mapping.
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e Due to access restrictions over most of the area, almost no « However, these maps are often not integrated, resulting in ) . ‘ s \ ,
. . 1] . . b E— q‘b?\ | : / A e e - . - | ' ‘ ‘ e e - T e S B MRSE NS 0 Michelle Rose, Dan Kozar, Luis Rodriguez Justin Skord, Pat Cashman, Jim Trexler, and Jill Heaton),
fieldwork has been conducted for several decades. abrupt discontinuities that obstruct application of map data e S L o ek
toward analyses that span map boundaries. > G N N U W N S S S S S W . 150 | |
’ pat THap a USGS

NEVADA southwestern Nevada: U.S. Geological Survey Open-File Report 97-56, scale 1:12,000.
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Poole, F.G., 1965, Geologic map of the Frenchman Flat quadrangle, Nye, Lincoln, and Clark Counties,
Nevada: U.S. Geological Survey Map GQ-456, scale 1:24,000.

o Bedrock and surficial geologic mapping was compiled prin-

NATIONAL GEODETIC VERTICAL DATUM OF 1929 Tschanz, C.M., and Pampeyan, E.H., 1970, Geology and mineral deposits of Lincoln County, Nevada:

science for a changing world

. . . . . . . . . intermounisn Wit Tronat— ] Nevada Bureau of Mines of Geology Bulletin 73, 187 p., scale 1:250,000. |
cipally from unpublished work by P.L. Guth and J.C. Yount « Seamless digital geologic mapping is being compiled across e e N P e B s o
U.S. Geological Survey MAP LOCATION and California: U.S. Geological Survey Miscellaneous Field Studies Map MF-2381-A, scale 1:250,000.

from the early 1990s that covers this quadrangle. Their map- two profiles in the western U.S. as part of the usgs Geologic
ping was integrated with legacy maps (see Fig. 4 side panel). Framework of the Intermountain West project.
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M | Figure 4 (above)

e We considerably updated linework and stratigraphic and o 'The surficial and bedrock maps are separate products in a
structural interpretations using modern, high-resolution sat- collaborative enterprise geodatabase.
ellite imagery and elevation models.
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| and bedrock) geologic map of
the Indian Springs 30" x 60’
quadrangle, southern Nevada.
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« Bedrock geology for this quadrangle, as well as for other

o We conducted limited fieldwork on the northeastern flanks parts of the transects, is projected below Quaternary cover,
of the Spotted Range and the eastern flanks of the Pintwater an approach that enables novel applications for end users in-
Range in support of this mapping and related active research. cluding direct use of this map as an input for multiscale 3D

modeling.

Figure 5 (far left)
Preliminary surficial geologic

o Fig. 3 integrates new, separate surficial (Fig. 4) and bedrock
(Fig. 5) geologic maps that we created for this area. o 'The databases employ the Seamless Integrated Geologic
Mapping (SIGMa) extension to the Geologic Map Schema
(GeMS). Sample tables are shown in Fig. 2 & 3.

map of the Indian Springs
quadrangle.

o 'This approach provides expanded functionality for regional-
and Nation-scale geologic mapping.

Figure 6 (near left)
Preliminary bedrock geologic

Acknowledgements

« For example, stratigraphic units (Fig. 2) are associated with
We thank the U.S. Fish and Wildlife Service and U.S. Air Force nested geologic provinces (Fig. 3) and deposit types. These
for facilitating access for field geology in the Desert National capabilities enable powertful scalability, search, custom map
Wildlife Refuge and Nevada Test and Training Range. creation, and analysis functions for end users.

map of the Indian Springs
quadrangle. Bedrock units are

projected below cover.

doi:10.1130/abs/2022AM-382047





