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POTASSIUM-ARGON AGES OF LATE MIOCENE TO LATE QUATERNARY VOLCANIC ROCKS IN THE
SUSANVILLE-EAGLE LAKE AREA, LASSEN COUNTY, CALIFORNIA

THOMAS L. T. GROSE
EDWIN H. McKEE

INTRODUCTION

Twenty-nine K-Ar age determinations on late Cenozoic
volcanic rocks from northeastern California are presented.
The region centers on Susanville and Eagle Lake in Lassen
County, and includes the junction of three major geologic
provinces —the Sierra Nevada, the Cascade Range, and the
basin and range (southern part of Modoc Plateau sub-
province) (fig. 1). Most of the dated rocks occur within the
Walker Lane fault system northwest of Honey Lake.

Prior to this work, no radiometric ages on volcanic rocks
were available in the region. The ages reported here result
from support work for regional geologic mapping by T.L.T.
Grose and four graduate students from the Colorado
School of Mines, under the U.S. Geological Survey Geo-
thermal Research Program, Grant No. 14-08-001-G-624
during the years 1979-1981.

REGIONAL SETTING

The Susanville-Eagle Lake region lies at the north end of
the Sierra Nevada granitic terrane, at the southeastern cor-
ner of the High Cascade volcanic terrane, apd along the
western boundary of the basin and range province. The lat-
ter includes two subprovinces: the Modoc Pla‘teau and t.he
Walker Lane. Nearly all of the rocks exposed in t!'le region
are volcanic types, locally derived, and of late Muoc1eg% go
Quaternary age (Lydon and others, 1960; Durrell, ; ncll
Macdonald, 1966; Grose and others, 1981; Luedke a
Smith, 1981; Grose, 1986). Eruptive centers of mgr:‘y
kinds and ages occur scattered throughout theI rer?:;s.
They include small shield volcanoes, low stratovo cad‘kes'
cinder and flow cones, and elliptical ar3d tubulla.r't.cl) tc;
Rock compositions range from basa_ltlc (thqtgél ; s
rhyolitic with a preponderance of mafic andesiti irY thé
Numerous normal and diagonal-slip faults o":cu;ctivity
region. Some are clearly associated with eruptive .

INTERPRETATION

i ivi tart-
jon of eruptive activity s
t and ending about ZOQ,OOO
nd McKee, 1982). This age

The ages reveal a progress
ing about 12 m.y. on t(hc? eas
ears ago on the west (Grose a . !
;rogresgsion is reflected well by ?he degree °fniﬁ’::"e;?égi
gradation of the numerous eruptive features dl e on-
moderately destructional on the east an e west.
structional on the west. Also, ?SSOCIated VY'(l‘onaI “hange
ward progression of eruptions is @ cpmposn |Id Chanae
from silicic and intermediate to basaltlg. The older ojcane
centers appear to be fewer, more widely sctattse:e'more
larger central-volcano t"ypes. Th(te ycz;nger center
t and are smaller cone-types. e
ab#:gazges support field relatio.nships and‘ lndlfcate ﬁh?;
faulting has been continuous in the ‘reglon rom la
Miocene to the present. Extensional strain rates and direc-
tions calculated from faulted dated rocks suggest that
rates are an order of magnitude less at the northern part of
the Sierra Nevada than in the central and southern parts

(Roberts and Grose, 1982).
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Ages and volcanic conduit geometries suggest a 90°
change in least principal stress direction from NW-SE in late
Miocene to SW-NE in the Quaternary (Grose, 1985).

Temporal volcanic relationships in the Susanville—Eagle
Lake region agree well with those documented in other
parts of the western margin of the basin and range province
(Christiansen and McKee, 1978; McKee and others,
1983; Smith and Luedke, 1984).

SAMPLE DESCRIPTIONS

1. BAD-5 K-Ar
Olivine basalt lava flow (40°50.8°'N,120°57.3'W;
NE/4 NE/4 NW/4 S3,T34N,R9E; Hayden Hill 15°
quad.; elevation 5,360 ft; NW slope of Ashurst
Mountain-Slate Mountain volcanic upland; Lassen
Co., CA) from nearly horizontal flow underlain by
about 200 feet of similar flows plus minor pyroclastic
interbeds and overlain by about 30 ft (9 m) of flow
breccia, in turn overlain disconformably by mafic
andesite flow dated 2.9 + 0.2 m.y. (sample 2). Light
to dark gray, vesicular to dense, sparsely micropor-
phyritic with olivine and labradorite euhedral
phenocrysts set in intergranular and hyalo-ophitic
matrix; from unit called ‘‘Twin Lakes Basalt’’ by Bean
(1980). Analytical data: K,O = 1.55%; 40p;* _
7.04474 x 1072 mol/gm; “°Ar* = 13.79%.

(whole rock) 3.2 + 0.1 m.y.)

2. BAD-1
Mafic andesite lava flow (40°50.7’'N,120°
NW/4 NW/4 NE/4 S3,T34N,R9E; Hayden
quad.; elevation 5,440 ft; on NW slo
Mountain—Slate Mountain volcanic y
Co., CA) from nearly horizontal flow
underlain by several hundred feet
flows and tuffs (sample 1). Source o
genetic cone, Lava Peak, in S7,T34N
gray, aphanitic to sparsely micropor iti P
olivine and andesine in pilotaxitic gr%ur?c:‘r»r,\ra:'::- fw )
unit called ‘‘Lava Peak Basaltic Andesite’ Coom

K-Ar
57.2'w;
Hill 15°
pe of Ashurst
pland; Lassen
disconformably
of interbeddeq
f flow is mono-
\R10E. Medium

(1981). Analytical data: KiO = 1 .46%. Yopappan
6.05506 x 107'2 mol/igm; *°Ar* = 12.49 =

(whole rock) 2.9 + 0.2m.y

3. BAD-3

Olivine basalt lava flow (40°47.7'N 120°
NW/4 NW/4 SW/4 S22, T34N,RSE; Hayden 14 ~v
quad.; elevation 5,800 ft; in Ashurst Mountai S

Mountain volcanic upland; Lassen Co. CA) fron_sme
ly horizontal flows filling several sq(:are milrn near-
paleotopographic low. Source of flow is smali ooy @
in $26,T34N,R9E. Light to mediu velcano

. 3 m gray, ab
finely glomeroporphyritic with olivine a“dycalc:i;ndﬁnﬂy
clase set in intergranular matrix of plagiOClas?eag:?é

pyroxene; from unit termed ‘‘McClure
Basalt'’
Bean (1980) and Tuppan (1981). Analytical da:a-

K20 = 0.846%:; *OAr* — 4
CArt = 11.2%. 3.97102 x 1072 mol/gm,

K-Ar
57.4'W-

(whole rock) 3.3 + 0.2m.y
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FIGURE 1. Map showing locations and K
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4. TAD-3 K-Ar

Diktytaxitic basalt (40°45.8'N,120°54.3'W;
SW/4 NE/4 SE/4 S36,T34N,R9E; Hayden Hill 15°
quad.; elevation 6,220 ft; in Ashurst Mountain-Slate
Mountain volcanic upland; Lassen Co., CA) from
highest elevation of this unit which covers several
square miles with maximum preserved thickness of
300 ft (92 m). It underlies 4.1 = 0.2 m.y. Ashurst
Mountain Basalt of Bean (1980) (sample 10) and
overlies 6.4 + 0.4 m.y. Slate Mountain Andesite of
Tuppan (1981) (sample 6) and 6.9 + 0.6 m.y. Cave
Mountain Andesite of Grose and others (1981) and
Tuppan (1981) (sample 7). Light to medium gray and
weathered to orange-red, strongly finely diktytaxitic
with olivine, augite, and plagioclase; massive with
remarkably uniform texture and composition. Unit is
one of the most distinctive and oldest diktytaxitic
high-alumina basalts in the Susanville-Eagle Lake
region, it is called ‘‘Golden Basalt’’ by Tuppan
(1981). Chemical analysis: SiO, 48.82, Al:0s
17.05, FeO 9.24, MgO 9.83, CaO 11.11, Na:0
2.41, K,0 0.23, TiO, 0.87, P,0s 0.10, Mn0O 0.17.
Analytical data: K,0 = 0.228%; *°Ar* = 1.40342
x 1072 mol/gm; *°Ar* = 3.8%.

(whole rock) 4.3 + 0.7 m.y.

. TAD-5 K-Ar
Olivine mafic andesite (40°47.9°N,120°52.0°'W;
NW/4 NE/4 NE/4 S20,T34N,R10E; Hayden Hill 15’
quad.; elevation 6,165 ft; in Ashurst Mountain-Slate
Mountain volcanic upland; Lasser Co., CA) from lava
flow, dipping 5° east, overlying and interbeddgd with
andesitic tuff, both exposed in a 1.5 square mile area
and underlying 6.4 + 0.4 m.y. Slate Mountain
Andesite of Tuppan (1981) (sample 6). Whitg tp Ilgt.\t
gray, moderately microporphyritic with olivine In
subophitic groundmass of calcic plagioclqse and
augite. Unit is one of the oldest in surrounding ”200
square miles, is called ‘‘Loveland Gulch‘BasaIt by
Tuppan (1981). Chemical analysis: Si0, 52.19,
Al,O; 16.67, FeO 8.59, MgO 7.36, Ca0 8.31, Na.0
2.98, K,0 0.81, TiO; 0.86, P.0s 0.23, MnO 0.14.
Analytical data: K;0 = 0.635%; *°Ar* = 6.77799

x 1072 mol/gm; *°Ar* = 15.6%.
(wholerock) 7.4 + 0.3 m.y.

K-Ar
Porphyritic andesite flow (40°49.5'N,120° 50:6 Wi
NW/4 NW/4 SW/4 S10,T34N,R10E; Hayden Hill 15
quad.; elevation 6,430 ft; midway on E flank of Slate
Mountain; Lassen Co., CA) from oldest exposed flow
600 ft (168 m) below eroded top of sequence qf
andesite flows interbedded with minor volcamclqstuc
layers. The sequence, exposed over 40 square mlle§,
overlies the 7.4 + 0.3 m.y. Loveland Gulch mafic
andesites (sample 5) and underlies the 6.9 £ 0.6
m.y. Cave Mountain Andesite of Tuppan (1981)
(sample 7). Dark gray to black, abundantly finely por-
phyritic with calcic plagioclase, pypersthene, and
augite phenocrysts set in hyalo-ophitic groudaass.
From unit called ‘‘Slate Mountain Aqdesute by
Tuppan (1981). Chemical analysis: SiO: 62.44,
Al,0; 16.79, FeO 5.64, Mg0 2.75, Ca0 5.27, Na.0O
3.91, K.0 2.48, TiO: 0.82, P20s 0.24, MnO 0.11.
Analytical data: K:0 = 1.888%; sOAr* = 1.73702
x 107" mol/gm; *°Ar* = 11.1%.
(whole rock) 6.4 + 0.4 m.y.

. TAD-1
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7. TAD-4 K-Ar

10.

Porphyritic andesite flow (40°45.6°N,120°49.0'W:
NW/4 SE/4 SW/4 S35,T34N,R10E; Hayden Hill 15’
quad.; elevation 6,440 ft; SE side of Ashurst Moun-
tain-Slate Mountain volcanic upland; Lassen Co., CA)
from middle part of sequence of andesite flows at
least 400 ft thick disposed in gently east-tilted fault
blocks exposed over about 30 square miles. Dark gray
to black, locally speckled, moderately finely por-
phyritic with olivine and plagioclase phenocrysts set
in intergranular to hyalo-ophitic groundmass; from
unit called ‘‘Cave Mountain Andesite’’ by Grose and
others (1981) and Tuppan (1981). Chemical
analysis: SiO2 57.30, Al:O; 17.46, FeO 6.86, MgO
4.30, Ca0 7.21, Na;0 3.61, K.0 1.57, TiO, 0.90,
P.0Os 0.32, MnO 0.12. Analytical data: K,0 =
1.5630%; *°Ar* = 1.51848 x 107" mol/gm; *°Ar*
= 5.5%.

(whole rock) 6.9 + 0.6 m.y.

TAD-2 K-Ar
Mafic andesite flow (40°47.2'N,120°45.6'W; SE/4
NW/4 SW/4 S20,T34N,R11E; Hayden Hill 15’
quad.; elevation 6,400 ft; from summit area of
Heavey Mountain shield N of Eagle Lake; Lassen Co.
CA) from bomb fragment from cinder cone that rep:
resents the youngest eruptive activity on Heavey
Mountain (Tuppan, 1981). Medium gray, sparsely
microporphyritic with olivine in intersertal to inter-
granular matrix containing labradorite, clinopyroxene
magnetite, and glass. Chemical analysis: SiO, 53.67'
A1,05 18.35, FeO 7.40, Mg0 5.22, Ca0 7.51, Na,O
4.16, K.0 1.69, TiO, 1.62, P.0s 0.50, Mn0O 0.13
Analytical data: K:0 = 1.459%; *“°Ar* = 4.4817¢g
x 1072 mol/gm; “°Ar* = 3.6%.

(whole rock) 2.1 + 0.3 m.y,

BAD-4 K-Ar
Mafic andesite (40°44.5'N,121°2 1'Ww: NW/4
SW/4 NW/4 $12,T33N,R8E; Harvey Mountain 15"
quad.; elevation 7,325 ft; summit of Harvey Moun.
tain shield volcano; Lassen Co., CA) from blocky flow
just east of main vent at summit. Medium to dark
gray, moderately microporphyritic with calci
plagioclase: hypersthene and olivine phenocrysts se(;
in pilotaxitic to intergranular and microdiktytaxiti
groundmass. Unit is called ‘‘Andesite of HarVec
Mountain’’ by Macdonald (1965) and *Harvey Moy Y
tainzArgg%}te'; 0by Bean (1980). Analytical data- K;g
= . M * = ~ '
S 6.081%.Ar 8.67206 x 10-2 mol/gm:;

(wholerock) 2.8 + 0.5 m.y

BAD-2 K-A

Olivine basalt (40°44.5'N,120°58_8"\W- cra
NE/4 S8,T33N,ROE; Antelope Mounta\?rlm’ :\l 55'/4 SE/4
elevation 7,085 ft; summit of Ashurst Mol?r::;aq';.
Lassen Co., CA) from elongate ridge crest tar:n'
represents eroded eruptive fissure dike, one of sev o
nearby that supplied lava to adjacent flows Thera|
flows, exposed over 20 square miles, overlie 'éhe Ge o
don Basalt (sample 4), are probably correlative it
the Twin Lakes Basalt (sample 1), ang underli ert\h
Long Lake Mafic Andesite and the McClure Be o
(sample 3) of Bean (1980). Medium to dark arsalt
mpderately finely porphyritic and glomeroporphgr?tyl
with olivine and calcic plagioclase phenocrysts g:at :ﬁ




11.

12.

13.

14.

intergranular matrix of plagioclase, augite, and
magnetite; unit has been called the ‘‘Ashurst Moun-
tain Basalt’’ by Bean (1980), and is equivalent to
‘’Basalt’” as mapped by Macdonald (1965).
Analytical data: K;0 = 1.197%; *°Ar* = 7.06812
x 1072 mol/gm; “°Ar* = 19.6%.

(wholerock) 4.1 + 0.2 m.y.

GAD-8 K-Ar
Diktytaxitic basalt (40°41.6°N,120°58.6°'W; NW/4
NW/4 SW/4 S28,T31N,R9E; Antelope Mountain 15’
quad.; elevation 5,610 ft; low on S flank of Ashurst
Mountain-Slate Mountain volcanic upland; Lassen
Co., CA) from relatively deeply eroded mass of flows
fpat are continuous with flows of 4.3 + 0.7 m.y.
Gordpn Basalt’’ (sample 4) of Tuppan (1981), that
underlie 4.1 + 0.2 m.y. ‘‘Ashurst Mountain Basalt’’
(sample 10) of Bean (1980), and that appear to be
continuous (Grose and others, 1981) with Burney
Basalt of Macdonald (1 965). Light to medium gray,
stror)gly finely diktytaxitic with olivine, augite, and
pla_gloclase in intergranular matrix, massive with
uniform texture and composition. Chemical analysis:
glO: 48.32, Al,0; 17.69, FeO 9.04, MgO 9.27,
0a1041 1.35, Na;0 2.44, K0 0.17, TiO, 0.87, P.Os
9.4, MnO 0.17. Analytical data: K;0 = 0.189%;
Ar* = 8.0421 x 10-1? mol/gm; *°Ar* = 2.3%.

{whole rock) 3.0 + 0.5 m.y.

GAD-7

g\f;\s;ohte flow (40°41.2'N,120°52.8'W: SW/4
Te 4 SWi4 S29,T33N,R10E; Antelope Mountain
Chal':llua F elevation 5,480 ft; in hills on E side of
"hYoIitpsfl lat; Lassen Co., CA) from an isolated
Squaree .;)w dome(?) mass exposed over about one
Units itrr}u e and mostly in fault contact with adjacent
radius oflsp_;he only Pliocene rhyolite known within a
Weathered miles (40 km) (Grose, 1986). Light gray,
euhedral hwl'ute, moderately microvitrophyric with
and biotiF': enocrysts of sanidine, sodic plagioclase,
analysis: S?o In_hyalopilitic groundmass. Chemical
0,50, aoi02 72.20, Al:, 14.12, FeO 1.38, MgO

» La0 1.86, Na,0 3.13, K.0 4.13, Ti0: 0.17,

P.0s 0. .
3059 ;]&rylno 0.04. Analytical data: K,0 =

K-Ar

6.9% = 1.6551 x 10""" mol/gm; *°Ar*
{whole rock) 3.8 + 0.3 m.y.
SAD-Z K-A
livine mafi . -Ar
Sz swfoflc andesite (40°36.8'N,120°43.5'W;

|
M‘;;\:QE?'LZZZ;Le\éel of Eagle Lake W side of Black
blocky lava derj 0., CA) from a lower flow unit of

is overlain bov;nfa‘-“ted into the Eagle Lake basin. It
than 75,00(¥ asalt flows estimated to be younger
porphyritic an(\”ee:rs, Gray to black, moderately finely
clase and oliyi glomeroporphyritic with calcic plagio-
tergranular Ine phenocrysts set in intersertal to in-
served flow groundmass, vesicular with well pre-
Mountain o|§t!’UCtures. Unit has been called ‘‘Black
(1980). 4 Vine Basaltic Andesite’’ by Youngkin
427957 Malvtical data: K,0 = 1.712%; *oAr* =
. 24 x 1013 mol/gm; 4°Ar* = 0'796/0‘

(whole rock) 0.17 + 0.07 m.y.
YAD-1 K-Ar

Andesite flow (40°36.0'N 120° !
. , 38.5'W; SE/4 SE/4
SE/4 S29,T32N,R1 2E; Fredonyer Park 15’ quad.;

16.

16.

17.

elevation 5,455 ft; from low volcanic fault blocks N
of Willow Creek Valley; Lassen Co., CA) from upper
part of several-hundred-foot-thick sequence of
andesitic flows tilted gently eastward. Light brown
and gray, sparsely finely porphyritic with olivine and
hypersthene phenocrysts in pilotaxitic flow banded
matrix, strong platey jointing. Unit is called ‘’‘Dry Lake
Hypersthene Andesite’” by Youngkin (1980).
Analytical data: K.O = 2.344%; *°Ar* = 1.04312
x 107! mol/gm; *°Ar* = 28.9%.

(wholerock) 3.1 + 0.1 m.y.

YAD-3 K-Ar
Mafic andesite flow (40°37.1'N,120°37.6'W;
NW/4 NW/4 SE/4 S21,T32N,R12E; Fredonyer Peak
15’ quad.; elevation 5,730 ft; S flank of Fredonyer
Peak N of Willow Creek Valley. Sample is from se-
quence, several hundred feet thick, of interbedded
flows, tuffs, lahars, and volcaniclastic rocks that are
disposed in gently east-tilted fault blocks. Source of
lava sample is small lava cone % mile to the south-
east. This sequence overlies the Dry Lake
Hypersthene Andesite (sample 14) of Youngkin
(1980). Dark gray, sparsely microporphyritic with
olivine and calcic plagioclase phenocrysts set in main-
ly intergranular and weakly diktytaxitic groundmass.
This unit was called the ‘‘Stone Ranch Olivine Basaltic
Andesite’’ by Youngkin (1 980). Analytical data: K,0
= 1.117%; *°Ar* = 4.00146 x 1072 mol/gm;
4OAr* = 6.6%.

(wholerock) 2.5 + 0.2 m.y.

YAD-5 K-Ar
Mafic andesite plug (40°33.9'N,120°44.5'W;
SW/4 SE/4 NW/4 S9,T31N,R11E; Fredonyer Peak
15’ quad.; elevation 6,920 ft; summit of Gallatin
Peak S of Eagle Lake; Lassen Peak, CA) from small
volcanic plug flow rock associated with cinder breccia
at one of two similar plugs or necks intruding
Cretaceous quartz diorite of the Gallatin horst block at
northernmost exposure of Sierran granitic basement
in the region. Gray-brown, sparsely microporphyritic
with calcic plagioclase plus olivine phenocrysts set in
ophitic matrix with abundant.c'linopyrt‘)xene, strong
platey jointing, microlitic cavities. Unit was called
“Mahogany Peak Olivine Basaltic Andesite’’ by
Youngkin {1980). Analytical data: K:0 = 0.906%;
sopr* = 5.9652 x 1072 mol/gm; *°Ar* = 31.6%.

(whole rock) 4.6 = 0.2 m.y.

GAD-2 , KI-Ar
Mafic andesite flow (40°30.7 N,120°43.0'W;

SW/4 SW/4 SE/4 $27,T31N,R11E; Fredonyer Peak
15’ quad.; elevation 6,440 ft; from Gallatin horst S of
Eagle Lake; Lassen Co., CA) from flow interior 20 ft
above base resting horizontally on Sierran quartz
diorite. Unit is down-faulted over 1200 ft (362 m) in-
to Eagle Lake depression. Medium to dark gray,
sparsely microporphyritic and glomeroporphyritic
with olivine and calcic plagioclase set in uniform inter-
granular groundmass of clinopyroxene, olivine, and
plagioclase, locally mildly diktytaxitic. Unit was re-
ferred to as ‘‘Colman Lake Olivine Basaltic Andesite’’
by Youngkin (1980). Chemical analysis: SiO, 54.26,
Al,0; 17.92, FeO 7.44, Mg0 5.53, Ca0 7.89, Na.O
3.70, K,0 1.70, TiO2 1.39, P.0s 0.57, MnO 0.13.
Analytical data: K0 = 1.830%; *°Ar* = 5.96907
x 10772 mol/gm; *°Ar* = 26.9%.

(wholerock) 2.3 + 0.1 m.y.
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18.

19.

20.

21.

GAD-4 K-Ar
Mafic andesite bomb (40°30.0'N,120°57.2'W;
SW/4 NW/4 NW/4 S2,T30N,R9E; Westwood 15’
quad.; elevation 5,800 ft; from volcanic lowland SW
of Eagle Lake; Lassen Co., CA) from N30OW-trending
cinder-scoria eruptive linear over one mile in length
typical of others variously geomorphically degraded in
region (Groseé and others, 1981). Black, gray, red,
sparsely microporphyritic with pyroxene and calcic
plagioclase euhedral phenocrysts set in hyalopilitic
microvesicular matrix. Chemical analysis: SiO;
52.69, Al,O; 17.67, FeO 8.03, MgO 6.38, CaO
8.11, Na,O 3.39, K,0 1.02, TiO: 1.33, P.0s 0.29,
MnO 0.14. Analytical data: K20 = 1.161%; *°Ar* =
2.96412 x 107'2 mol/gm; *°Ar = 2.5%.

(whole rock) 1.8 £ 0.5 m.y.

GAD-9 K-Ar
Mafic andesite flow (40°26.9°N,120°53.9'W;
NW/4 SW/4 NE/4 S19,T30N,R10E; Westwood 15°
quad.; elevation 5,532 ft; from slightly tilted and
weakly faulted flows comprising volcanic lowland SW
of Eagle Lake; Lassen Co., CA) from over 20 square
miles of andesitic flows that “fill in’" area between
major volcanoes (Grose and others, .1981 ). The
source is local small elliptical vents and dl!«.fs. Medium
gray, sparsely microporphyritic with olivine phepo-
crysts set in pilotaxitic matrix, dense. Chemical
analysis: Si0, 55.23, Al,0; 17.56, FeO 7..33, MgO
5.06, CaO 7.76, Na,O 3.38, K:0 1.67, TiO: 0.99,
P.Os 0.40, MnO 0.14. Analytical data: KaO
1.645%; “°Ar* = 8.1139 x 1072 mol/gm; *°Ar*
18.5%.

(whole rock) 3.4 = 0.2m.y.

i K-Ar
GAD-3 -
Mafic andesite dike (40°29.2'N,1 20°46.9 YV, NE/4:
SW/4 SE/4 S1,T30N,R10E; Westwqod 15’ quad.;
elevation 7,340 ft; NE part of summit area of Roop
Mountain shield volcano; Lassen (E:o:, CA) frorq a
large dike with strike of N10OE within an eruptive
cinder-scoria-flow fissure zone, a part of the Yent
complex, and probably one of the youngest eruptives
associated with Roop volcano (Grose and others,
1981). Medium gray, light gray-mqttled, farely mlcnio-
porphyritic with olivine in microv.eswulgr mternga;u ar
matrix of clinopyroxene and calcic plagloclane(.) . %ng-
ical analysis: SiO2 56.31, Al,0; 17.74, Fe ) ‘.I"O'
MgO 4.47, Ca0O 7.12, Na,O 3.50, .KzO 1.6. , |_,
0.90, P,0s 0.34, Mn0 0.12. Analytical data: K::) =
1.615%; °Ar* = 9.152356 x 107? mol/gm; “°Ar

= 37.5%. (whole rock) 3.9+ 0.2 m.y.

K-Ar
GAD-5
Dacite (40°25.8'N,120°43.1°W; NW/4 NW/4 SW/4

. ,R11E; Susanville 156’ quad.; eleyatlon
326691(;3f(t),'\:n bottom of Piute Creek Canyon 3 mule§ w
of Susanville; Lassen Co., CA) typical‘of lntermec![atbe
flows in complex unit of intermpdlate and silicic
flows, pyroclastic rocks, and lnt.erbedded. con-
glomerate lenses that underlie La}e Mloceng, Pliocene
and Quaternary volcanic rocks in the region (Grose
and others, 1981). White to medium gray, atfundanF-
ly finely porphyritic and glomefoporphyrmc with s‘?d'C
plagioclase, sanidine, and minor hqrpblendq, clino-
pyroxene, and biotite set in pilotaxitic matrix. Unit
probably correlates with the Antelope Mountain
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22.

23.

20.

Andesite of Roberts (1985) (sample 23). Chemical
analysis: Si0. 63.39, Al,0; 16.92, FeO 5.01, MgO
1.31, Ca0 4.39, Na:0 3.48, K0 2.06, TiO, 0.50,
P.Os 0.11, MnO 0.09. Analytical data: K,O0 =
2.209%; *°Ar* = 3.62413 x 107'' mol/gm; *°Ar*
= 82.4%.

(whole rock) 11.4 + 0.3 m.y.

GAD-1 K-Ar
Diktytaxitic basalt (40°25.3°N,120°40.4'W; SE/4
NE/4 NW/4 S31,T30N,R12E; Susanville 15’ quad.;
elevation 4,680 ft; from lava flow capping up-faulted
bench % mile W of Susanville; Lassen Co., CA)
typical of mildly faulted flows northeast and east of
Susanville, at least 180 ft thick, that probably under-
lie the alluvium and lake beds of the northwestern part
of the Honey Lake Valley (Grose and others, 1981;
Roberts, 1985). Dark gray, sparsely microporphyritic
with olivine phenocrysts set in intergranular and
ophimottled matrix of calcic plagioclase, clino-
pyroxene, and olivine, finely diktytaxitic. Unit is called
‘’Susanville Basalt’”” by Roberts (1985). Chemical
analysis: Si02 48.39, Al.0; 17.08, FeO 9.78, MgO
9.84, Ca0O 10.83, Na.0 2.48, K.0 0.26, Ti0, 0.91,
P.Os 0.15, MnO 0.18. Analytical data: K,0 =
0.291%; *°Ar* = 5.53954 x 107" mol/gm; *°Ar*
= 1.3%.

{whole rock) 1.3 + 0.3 m.y.

RAD-2 K-Ar
Mafic andesite (40°25.1'N,120°29.7'W: SE/4
SW/4 NE/4 S34,T30N,R13E; Litchfield 15’ quad.;
elevation 4,160 ft; from bottom of slope on SE flank
of Antelope Mountain; Lassen Co., CA) from
numerous mafic andesite and andesite flows over
300 ft thick that occur on Antelope Mountain and
that underlie at least 1,100 ft of andesite breccia.
Light gray, abundantly finely porphyritic with plagio-
clase, sanidine, hornblende, augite phenocrysts in
pilotaxitic matrix. Unit is called ‘*Antelope Mountain
Andesite’’ by Roberts (1985), and it correlates with
similar intermediate flow complexes in areas west of
Susanville (Grose and others, 1981) (sample 21)
Chemical analysis: SiO: 56.31, Al,O, 17.86, FeQ
8.18, MgO 3.34, Ca0 6.43, Na;0 3.66, K,0 1.29
TiO; 0.88, P:0s 0.21, MnO 0.12. Analytical duty.
K20 = 1.237%; *°Ar* = 1.85914 x 10" mol/qm-
OAr* = 26.9%. gm:

(whole rock) 10.4 + 0.4 m.y.

SIAfD-\? K-Ar
afic andesite dike (40°29.2'N,120° "W

SW/4 SE/4 S1,T30N,R10: Westwood ror oy
elevatiop 7,340 ft; NE part of summit area oquo o
Mountain shield volcano; Lassen Co., CA) fromop
|§rge dike with strike of N10E within an erupti .
cinder-scoria-flow fissure Zone, a part of the F:/eve
compl.ex, and probably one of the youngest ery tivnt
associated with Roop volcano (Grose and o';,here y
1981). !V_Iedium gray, light gray-mottled, rarely micrz'
porpl:tyrltlc with olivine in microvesicular intergranul ;
matrix of clinopyroxene and calcic plagioclase ChLl o
ical analysis: SiO: 56.31, AL,Os 17.74, FeO & ap.
MgO 4.47, Ca0 7.12, Na;0 3.50, K:0 1.61. Tig.
?.g?,s ;:9:00.:34, MnO 0.12. Analytical data: K,Q
=. 37.5‘3’6. Ar* = 9.15235 x 1012 mol/gm; oA+

(whole rock) 3.9 + 0.2 m.y.
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21.

22.

23.

24,

GAD-5 K-Ar
Dacite (40°25.8°N,120°43.1°'W; NW/4 NW/4 SW/4
$26,T30N,R11E; Susanville 15’ quad.; elevation
4,690 ft; in bottom of Piute Creek Canyon 3 miles W
of Susanville; Lassen Co., CA) typical of intermediate
flows in complex unit of intermediate and silicic
flows, pyroclastic rocks, and interbedded con-
glomerate lenses that underlie Late Miocene, Pliocene
and Quaternary volcanic rocks in the region (Grose
and others, 1981). White to medium gray, abundant-
ly finely porphyritic and glomeroporphyritic with sodic
pl'agioclase, sanidine, and minor hornblende,
cllqopyroxene, and biotite set in pilotaxitic matrix.
Unit probably correlates with the Antelope Mountain
Andesite of Roberts (1985) (sample 23). Chemical
analysis: SiO; 63.39, Al,0; 16.92, FeO 5.01, MgO
1.31, Ca0 4.39, Na,0 3.48, K,0 2.06, TiO: 0.50,
P.0s 0.11, MnO 0.09. Analytical data: K,0 =
2.209%; *°Ar* = 3.62413 x 10™"" mol/gm; “°Ar*
= 82.4%.

(wholerock) 11.4 + 0.3 m.y.

GAD-1 K-Ar
Diktytaxitic basalt (40°25.3'N,120°40.4'W; SE/4
NE/4 NW/4 $31,T30N,R12E; Susanville 15’ quad.;
elevation 4,680 ft; from lava flow capping up-faulted
benph %2 mile W of Susanville; Lassen Co., CA)
typical pf mildly faulted flows northeast and east of
$usanvulle, at least 180 ft thick, that probably under-
Il(;: the alluvium and lake beds of the northwestern part
?lott)Zi Honey Lake Valley (Grose and others, 1981;
o osIl ‘_1985). Dark gray, sparsely microporphyritic
ooh vine phenﬁocrysts set in intergranular and
Phimottled matrix of calcic plagioclase, clino-
P’séroxene., and olivine, finely diktytaxitic. Unit is called
an;sz?\f"g Basalt’” by Roberts (1985). Chemical
5 84{ é 0102 48.39, Al,0; 17.08, Fe0 9.78, MgO
P;O . 0a1 10.83, Na,0 2.48, K,0 0.26, Ti0, 0.91,
0.231 o ?(;AMnO 0.18. Analytical data: K,0 =
= yops = 5.53954 x 107" mol/gm; *°Ar*
(whole rock) 1.3 + 0.3 m.y.

RAD-2 K-Ar

g/lv::lf/-: '\?E/iesﬁe (40°25.1°N,120°29.7'W; SE/4
clovation 1 1S34,T30N,R1 3E; Litchfield 15’ quad.;
of Amn & 60 ft; from bottom of slope on SE flank
oronn maf?: Mouqtam; Lassen Co., CA) from num-
thiok oo oandesnte and andesite flows over 300 ft
undere o | Ccur on Antelope Mountain and that
oy o @ deast 1,100 ft of andesite breccia. Light

Y, abundantly finely porphyritic with plagioclase,

sanidine hornble
e, nde, LY e
matrix. Unit is called aagte phenocWSts. in pilotaxitic

3 .
1225 7(‘)’/;31‘;ArM*n(—) 0.12. Analytical data: K,0 =
' 26.9‘%. = 1.85914 x 1011 mol/gm; 4°Ar*

{whole rock) 10.4 + 0.4m.y.

RAD-1 K-A
Glomeroporphyritic basalt ( W
40°26.9'N,120°27.3'W:

NW/4 SW/4 SW/4 S18,T30N,R13E: Litchfield 15

quad.; elevation 4,320 #t: from la
1 4, H va plateau W of
Shaffer Mountain in canyon of Willow Creek: Lassen

25.

26.

27.

Co., CA) from distinctive glomerocrystic flows in mid-
dle part of flow-on-flow sequence that probably
originated from a low shield volcano in the western
part of Secret Valley. They are uplifted, tilted, and
faulted on the Gallatin horst, and they overlie tuffa-
ceous and lacustrine beds (Grose and others, 1981;
Roberts, 1985). Dark gray, moderately coarsely
glomeroporphyritic with snowflake-like glomerocrysts
of calcic plagioclase up to 15 mm in diameter and
small olivine phenocrysts set in diktytaxitic inter-
granular matrix of augite and plagioclase. Unit is call-
ed ‘‘Secret Valley Basalt’”” by Roberts (1985).
Chemical analysis: SiO. 49.38, Al,0; 17.69, FeO
9.31, Mg09.29, Ca0 10.69, Na,0 2.85,K.00.42,
TiO, 1.04, P,Os 0.25, MnO 0.16. Analytical data:
K20 = 0.391%; “°Ar* = 2.73145 x 1072 mol/gm;
OAT* = 6.4%.

(wholerock) 4.9 + 0.5 m.y.

GAD-10 K-Ar
Andesite flow (40°26.7'N,120°21.4'W; NW/4
SW/4 NW/4 S24,T30N,R14E; Litchfield 15’ quad.;
elevation 6,730 ft; from summit of Shaffer Mountain
composite volcano; Lassen Co., CA) from the highest
preserved flow and located about 1,500 ft to the
southeast of the central vent plug, hence it represents
one of the youngest eruptives on Shaffer Mountain
volcano. Dark gray, abundantly glomeroporphyritic
and seriate on plagioclase phenocrysts with sparse
clinopyroxene microphenocrysts set in intersertal
matrix. Chemical analysis: SiOz 58.32, Al,0; 17.04;
FeO 6.50, MgO 3.61, CaO 6.50, Na.O 3.44, K,0
2.28, TiO, 0.85, P20s 0.34, MnO 0.10. Analytical
data: KO0 = 2.165%; *“°Ar* = 3.40326 x 10™"

O'/ m; ‘OAr* = 34.8%.
molg (whole rock) 10.9 + 0.4 m.y.

RAD-5 ' , K-Ar
Andesite flow (40°21.0°N,120°28.5'W; NW/4

NE/4 NE/4 S26,T29N,R13E; Litchfield 15" quad.;
elevation 4,360 ft; from low on NW side of Bald
Mountain in Honey Lake Valley; Lassen Co., CA) from
small lava flow interbedded within lower part of se-
quence, over 1000 ft or 330 m thick, of heterolithic
debris flows (lahars) and monolithic flow breccua;.
This sequence overlies the ‘‘Antelope Mountain
Andesite’’ of Roberts (1985) (sample 23) and under-
lies Pliocene(?) tuff (Roberts, 19?5). It correlates
with thick laharic and breccia units sout}'\west of
Susanville (Grose and others, 1981). Medium gray,
finely porphyritic with pl‘agloclase qnd pyroxene in
pilotaxitic matrix. Chemical analysis: SiO. 60.45,
Al,0; 16.93, Fe0 6.74, MgO 2.55, Ca0 5.30, Na.O
3.47, K.0 2.03, Ti0: 0.74, P,0s 0.13, MnO 0.12.
Analytical data: K.O = 1.789%; *°Ar* = 2.67517
x 10~ mol/gm; *°Ar* = 34.8%.

(whole rock) 10.0 = 0.4 m.y.

K-Ar
GAD-11
Andesite flow (40°24.0°N,120°9.8"W; SW/4 NE/4

SW/4 S3,T29N,R16E; Wendel 15" quad.; eleva'tion
5,160 ft; from flow low on NW flank of Hot Springs
Peak in the Skedaddle Mountains; Lassen Co., CA)
from flow dipping about 8° NW that projects to the
summit of the Skedaddle Mountain volcano complex.
It represents one of the youngest flows derived from
the central vent area. Dark gray, abundantly finely
seriate porphyritic with plagioclase and minor augite
and sanidine set in pilotaxitic groundmass. Chemical
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analysis: SiO, 60.72, Al,0; 17.53, FeO 5.99, MgO
2.27, Ca0 5.00, Na,0 3.85, K.0 2.20, TiO. 0.70,
P,0s 0.24, MnO 0.08. Analytical data: K,0 =
1.954%; “°Ar* = 3.32114 x 107'* mol/gm; *°Ar*
= 27.1%.

(wholerock) 11.8 + 0.6 m.y.

28. GAD-6 K-Ar
Olivine-augite basalt flow (40°15.6°N,120°33.3'W;
SE/4 NW/4 NE/4 S30,T28N,R13E; Susanville 15’
quad.; elevation 7,780 ft; summit of Thompson Peak;
Lassen Co., CA) from uppermost part of uniform near-
ly horizontal basalt flows, 915 ft thick, that rest on
older flows (sample 29) and Sierran quartz mon-
zonite. Light to medium gray, diktytaxitic, mildly
ophimottled, intergranular, with labradorite, augite,
and olivine in uniform fabric. Unit is called ‘‘Thomp-
son Peak Basalt’’ by Roberts (1985). Chemical
analysis: SiO, 48.58, Al,0, 16.91, FeO 10.51, MgO
7.94, Ca0 9.65, Na,0 2.80, K;0 0.49, TiO. 1.07,
P.0s 0.21, MnO 0.17. Analytical data: K:0
0.542%; *°Ar* = 7.9244 x 1072 mol/gm; *°Ar*
18.4%.

o

(whole rock) 10.1 + 0.6 m.y.

29. RAD-3 K-Ar
Basalt flow (40°15.3’N,120°33.3'W; SE/4 NW/4
SE/4 S30,T28N,R13E; Susanville 156’ quad.; eleva-
tion 7,280 ft; near summit on S flank of Thomp§on
Peak; Lassen Co., CA) from upper part of multiple
flow sequence, 230 ft, overlain on high-relief ero-
sional surface by Thompson Peak Basalt (sample 28)
and underlain by ‘‘Sierran quartz monzonite’’ of
(Roberts, 1985). The flows preserved in the Thomp-
son Peak area accumulated in a paleovalley cut in
Sierran granitic rocks. Black, sparsely finely porphy-
ritic with labradorite and olivine in hyalo-ophitic
matrix, uniformly dense. Chemical analysis: SiO;
50.06, Al,0, 15.09, FeO 12.06, MgO 4.52, Ca0
8.31, Na,O 3.36, K,0 1.48, TiO, 2.31, P20s 0.97,
MnO 0.23. Analytical data: K:0 = 1.448%; *°Ar* =

3.41972 x 107! mol/gm; *°Ar* = 46.5%.
(whole rock) 16.3 £ 0.6 m.y.
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