
0.0

0.2

0.4

0.6

0.8

1.0

C
um

ul
at

iv
e 

D
ist

rib
ut

io
n

20JLS072, N=(1, 231/231)
20JLS068, N=(1, 228/228)
21JLS008, N=(1, 272/272)
21JLS005, N=(1, 243/243)
21JLS001, N=(1, 242/242)
21JLS003, N=(1, 235/235)
21JLS002, N=(1, 242/242)
20JLS063, N=(1, 105/105)

20JLS060, N=(1, 233/234)
20JLS058, N=(1, 236/236)
20JLS055, N=(1, 244/244)
20JLS056, N=(1, 291/291)
20JLS053, N=(1, 77/77)
20JLS046, N=(1, 139/139)
20JLS040, N=(1, 277/277)
20TS49, N=(1, 231/232)
20JLS032, N=(1, 300/300)

0 500 1000 1500 2000 2500 3000 3500
Age (Ma)

10

10

25

50

25

50

25

50

100

100

50

250

5

50

25

10

0

200

21JLS008 Spotted Range (~¼ up section)

21JLS005 Pintwater Range (~¾ up section)

21JLS001 Pintwater Range (middle of section)

21JLS003 Pintwater Range (~¼ up section)

21JLS002 Pintwater Range (base of section)

20JLS068 Rainbow Gardens Fm, Frenchman Mtn (base)

20JLS072 Rainbow Gardens Fm, Frenchman Mtn (near top)

20JLS053 Arrowhead Mine fault (base of section)

20JLS056 Arrowhead Mine fault (middle of section)

20JLS055 Arrowhead Mine fault (upper part of section)

20JLS032 Chief Mountain area, near Caliente

20TS49 Dodge Spring area, Clover Mountains, NV–UT border

20JLS040 southeastern Delamar Mountains

20JLS046 southern North Pahroc Range

20JLS063 northern Groom Range

20JLS060 East Pahranagat Range (top of section)

20JLS058 East Pahranagat Range (~¼ up section)

C
or

di
lle

ra
n 

m
ag

m
at

is
m

Ea
rly

 P
al

eo
zo

ic
 o

ro
ge

ns

N
eo

pr
ot

er
oz

oi
c 

or
og

en
s

G
re

nv
ill

e 
or

og
en

1.4
8–

1.3
4 

G
a

M
az

at
za

l
Ya

va
pa

i

Re
w

or
ke

d 
A

rc
he

an
&

 
ju

ve
ni

le
 a

rc
 te

rr
an

es

Wyoming–Slave

MDA 18.6 ± 0.5 Ma

MDA 39.3 ± 0.9 Ma

MDA 25.8 ± 0.6 Ma

MDA 35.3 ± 0.6 Ma

MDA 42.4 ± 1.4 Ma

MDA 49.1 ± 2.5 Ma

MDA 47.6 ± 0.8 Ma

MDA 28.6 ± 0.4 Ma

MDA 27.4 ± 0.5 Ma

MDA 28.4 ± 0.5 Ma

MDA 33.6 ± 0.4 Ma

MDA 32.8 ± 0.4 Ma

MDA 36.5 ± 0.5 Ma

MDA 29.4 ± 0.4 Ma

MDA 37.3 ± 0.4 Ma

No Cenozoic MDA

MDA 33.6 ± 0.4 Ma

41-5 Age constraints and depositional setting of the earliest Cenozoic 
sedimentary rocks exposed in several ranges throughout southern Nevada
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jlundsnee @ usgs . gov; U.S. Geological Survey Geosciences and Environmental Change Science Center, P.O. Box 25046, MS 980, Denver, CO 80225

Methods and data
We measured a detailed section in the south-
eastern Pahranagat Range, where this unit is 
well exposed, and we constructed schematic 
sections there and elsewhere (Fig. 2), with 
thicknesses determined in part from satellite 
imagery. �e stratigraphic column from the 
Grapevine and Funeral Mountains is a�er 
Miller et al. (2022), and that from Frenchman 
Mountain is a�er Lamb et al. (2018). 

We obtained U-Pb detrital zircon ages from 19 
samples (Fig. 3) at the University of Arizona 
LaserChron Center. Nearly all samples yielded 
well-constrained maximum depositional ages 
(MDAs) based on weighted means (shown in 
Fig. 4 and indicated on the le� sides of the 
schematic stratigraphic columns in Fig. 2).

Fig. 3. (le�) U-Pb detrital zircon ages. 
Population designations are from 
Gehrels & Pecha (2014). Unlike in 
Fig. 4, MDA uncertainties are 2σ 
and external errors are included.
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Characterization of the �rst Cenozoic sedimentary rocks throughout southern Nevada, supported by U-Pb detrital zircon geochronology, reveal that most were deposited ≤10 Myr before the �rst local volcanism ca. 27.6 Ma. Most sections are ~100 m thick, but near the Spotted Range they may 
be as old as Eocene and exceed 1 km, suggesting a signi�cant early–middle Cenozoic basin in the hinterland. O�en (but with exceptions), the �rst deposits were derived from local sources, followed by addition of farther-traveled clasts, and capped by lacustrine limestones indicating damming. 

Motivation
Key aspects of the transition from Mesozoic 
shortening to Cenozoic extension in the west-
ern U.S. Cordillera remain poorly understood, 
notably the length of time between the end of 
compression and the onset of extension, and the 
nature of the paleogeography that existed 
during that interval.  

We present new stratigraphic characterization 
and depositional age constraints for sections 
of the earliest Cenozoic deposits throughout 
southern Nevada (Fig. 1). �ese strata are 
sparsely exposed but provide some of the only 
paleogeographic record between Paleozoic or 
Mesozoic time and the arrival of south-migrat-
ing “ignimbrite �are-up” volcanism in the 
middle Cenozoic. 

Fig. 4. (above) MDAs for detrital samples, based on the 
weighted mean of the youngest three grains that 
overlap within 2σ (YC2σ[3+]), where possible. 
YSG—Youngest single grain; YC1
σ(2+)—youngest two grains within 1σ.
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Fig. 1. (center) Generalized geologic map 
(a�er Garrity & Soller, 2009) 
highlighting pre-volcanic Ceno-
zoic deposits in southern Nevada. 

Fig. 2. (surrounding) Schematic strati-
graphic columns with deposition-
al age constraints.

Fig. 5. (right) Characteristic section for 
the thinner (~100 m) deposits.
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21JLS008 Spotted Range (~¼ up section)

21JLS005 Pintwater Range (~¾ up section)

21JLS001 Pintwater Range (middle of section)

21JLS003 Pintwater Range (~¼ up section)

21JLS002 Pintwater Range (base of section)

20JLS068 Rainbow Gardens Fm, Frenchman Mtn (base)

20JLS072 Rainbow Gardens Fm, Frenchman Mtn (near top) 20JLS053 Arrowhead Mine fault (base of section)

20JLS056 Arrowhead Mine fault (middle of section)

20JLS055 Arrowhead Mine fault (upper part)

20JLS032 Chief Mountain area, near Caliente

20JLS040 southeastern Delamar Mountains

20JLS046 southern North Pahroc Range

20JLS063 northern Groom Range

20JLS060 East Pahranagat Range (top of section)

20JLS058 East Pahranagat Range (~¼ up section)

YSG: 16.9 ± 1.24 Ma 
YC1  18.2 ± 0.25 Ma
YC2  18.6 ± 0.2 Ma

YSG: 25.5 ± 0.37 Ma 
YC1  25.8 ± 0.27 Ma
YC2  25.8 ± 0.27 Ma

YSG: 38.8 ± 0.46 Ma 
YC1  39.1 ± 0.25 Ma
YC2  39.3 ± 0.2 Ma

YSG: 23.6 ± 1.89 Ma 
YC1  34.8 ± 0.41 Ma
YC2  35.3 ± 0.25 Ma

YSG: 39.7 ± 1.55 Ma 
YC1  41.3 ± 0.77 Ma
YC2  42.4 ± 0.65 Ma

YSG: 48.9 ± 1.88 Ma 
YC1  49.1 ± 1.22 Ma
YC2  110.0 ± 1.04 Ma

YSG: 42.8 ± 0.73 Ma 
YC1  46.5 ± 0.42 Ma
YC2  47.6 ± 0.34 Ma

YSG: 27.8 ± 0.37 Ma 
YC1  28.0 ± 0.21 Ma
YC2  28.6 ± 0.07 Ma

YSG: 13.3 ± 0.3 Ma 
YC1  26.0 ± 0.49 Ma
YC2  27.4 ± 0.15 Ma

YSG: 27.5 ± 0.48 Ma 
YC1  27.6 ± 0.3 Ma
YC2  28.4 ± 0.19 Ma

YSG: 25.2 ± 0.63 Ma 
YC1  25.6 ± 0.52 Ma
YC2  29.1 ± 0.16 Ma

YSG: 31.3 ± 0.63 Ma 
YC1  31.9 ± 0.29 Ma
YC2  32.8 ± 0.09 Ma

YSG: 35.8 ± 0.46 Ma 
YC1  36.0 ± 0.27 Ma
YC2  36.5 ± 0.21 Ma

YSG: 12.2 ± 0.45 Ma 
YC1  26.8 ± 0.42 Ma
YC2  29.4 ± 0.14 Ma

YSG: 36.5 ± 0.35 Ma 
YC1  36.9 ± 0.18 Ma
YC2  37.3 ± 0.11 Ma

YSG: 32.9 ± 0.48 Ma 
YC1  33.3 ± 0.14 Ma
YC2  33.6 ± 0.1 Ma

Conclusions
• Sediment was deposited and preserved throughout southern Nevada within, in 

many cases, only ~10 Myr before local deposition of the �rst Cenozoic volcanic 
rocks.

• �e pre-volcanic rocks form scattered, usually thin (~100 m) exposures but are >1 
km thick near the Spotted and Pintwater Ranges and the Fallout Hills. 

• �ickness and facies patterns suggest that a sedimentary basin developed there po-
tentially as early as Eocene time (47.6 Ma or younger). Deposition and preservation 
of the thinner (~100 m) deposits initiated later, a�er ca. 37 Ma.

• In most areas, deposition continued almost until eruption of the Monotony Tu� ca. 
27.6 Ma.

• Many sections display the following facies pattern (Fig. 5), albeit with exceptions:
• Lower strata consisting of angular and coarse-grained (cobbles to boulders) 

conglomerate dominated by Paleozoic lithologies exposed immediately below. 
�is suggests primarily local derivation of sediment.

• Transitioning upward to include more rounded clasts with lithologies that 
likely required transport from more distal sources than the local basin margin.

• �e upper part of many (but not all) sections is dominated by lacustrine car-
bonate rocks, indicating damming.

Scale is the same 
for all sections.
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